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MOSCHUTEJIBHAS 3AITNCKA

[Iporpamma 10 (Qu3KKe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUN K pe3yjibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOM MPOTPaMMBbl, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€toM (heaepanbHO pabodeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenomaBanust yue6GHoro npenamera « Du3nkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpapieHO Ha (OpMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYalOIMXCS W OpPraHu3aluio H3y4eHUs
bU3NKKM Ha AESITEIIBHOCTHON OCHOBEe. B mporpamMme mo (u3MKe YUUTHIBAIOTCS
BO3MOXKHOCTH YyueOHoOro mpenMera B peanusanuu TpedoBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUeHHs, a TaKKe
MEXKIIPEIMETHBIC CBS3UM €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs.

[Iporpamma no u3uke ycTraHaBIMBaEeT paclpeiesieHue y4eOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3Y4YEHUS TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYarouXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIIH YYUTEIIO B CO3/IaHUU paboyuell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (U3MUECKHE 3aKOHBI JIeaT B OCHOBE IIPOILIECCOB U
SABJICHUM, W3y4YaeMbIX XHUMHEH, Ouoyiorued, acrpoHomMuen U (HU3NUECKOU
reorpadgueii, BHOCHT BKJaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
MPEeNOCTaBIsIeT Hambosiee sCHbIE O00pa3llbl MNPUMEHEHHS HAydyHOTO METOojIa
MO3HAHUSA, TO €CTh CIIO0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOro oO0pa3oBaHUsI B CTPYKTYpe OOIIEro
oOpa30oBaHUsS COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenune ¢usuku Ha 0a30BOM ypOBHE IMPEANOJAraeT OBJAJICHUE
CICAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHATH SBJICHUS;

e OIEHUBATH U MIOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIEAOBAHNUS;

e UHTEPHPETHPOBATH  JIAHHBIE W  UCIOJIb30BaTh  Hay4HbIC
JI0KA3aTeNbCTBA JJIsl TIOJyYEeHHSI BBIBOJIOB.

[lenn wusyueHuss (PuU3NKK HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpeneneHsl B KoHueniuu npenoaaBaHus ydyeOHoro mnpenmera «®Duzuka» B
oOpa3oBareibHBIX oOpraHusanmsx Poccuiickoii @Dexepanuu, pearTnu3yrOIIMX
OCHOBHbBIE  001Ie00pa3oBaTEIbHbIE MPOTPAMMBI, YTBEPKAEHHOW pEIICHUEM



Komnerun MunucrepctBa npocsenieHust Poccuiickoit denepannu (MpoToOKoI OT 3
nexadps 2019 r. Ne [TK4BH).

Hean udyyenus GpU3NKH:

e MPUOOpPETEHHE HHTEpECAa M CTPEMIJICHUS OOYYaloIIMXCS K HaydyHOMY
WU3YYCHUIO TPHUPOMABI, PA3BUTHE WX HMHTCIUICKTyAIbHBIX ©  TBOPUYECKHUX
CIIOCOOHOCTEI];

e Pa3BUTHE MPEJCTABICHUNA O Hay4YHOM METOJE MO3HAHUS U (OopMUpOBaAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e pOopMUPOBaAHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yIbTaTa U3yUCHHsS] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e popMUpOBaHUE MPEACTABICHUM O poiu (GU3UKK ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

epa3BUTHE  TMPEJACTABICHUH O  BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHOW  JCATEILHOCTH, CBS3aHHOM C (PU3MKOH, TIOJATOTOBKAa K
JanbHeieMy 00y4eHUIo B 3TOM HalPaBJICHUH.

JocTuxeHrue 3TUX ILeled mporpamMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o0rmiero 06pazoBaHusi 00ECEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a1aY:

e IpUOOpETEHNE 3HAHMM O JAUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKHUX, TETIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

o IPUOOpPETEHNE YMEHUN ONHCHIBATH U OOBICHATH (PU3MUECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHHM;

¢OCBOCHME METOJIOB pEIICHUS] MPOCTEHIIMX pacu€THBIX 3a7ad4 C
MCIIOJIb30BaHUEM buznueckux MoJIeTIeH, TBOPUYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

e Pa3BUTHE YMEHHI HaO0/1aTh MPUPOJHBIC SIBJICHUS U BBINOJHATH OIBITHI,
nabopaTopHble PabOThl U IKCIIEPUMEHTATbHBIE UCCIEIOBAHUS C HUCIOIb30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TMPUEMOB paboThl ¢ HHPOpMAIMEH (U3HUUIECKOTO COAEpKAHUS,
BKJIIOYasi MHGOPMAIMI0 O COBPEMEHHBIX JOCTIKEHMSIX (U3MKH, aHaIu3 |
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

¢ 3HAKOMCTBO €O cepamu nmpohecCHOHATBHON ACITEIHPHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bU3HYECKO HAyKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHH) Ha ypPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBoaAUTCS 238 "acoB: B 7 Ki1acce — 68 yacoB (2 yaca B HEJIeN0), B 8
KJ1acce — 68 JacoB (2 gaca B Heenmo), B 9 knacce — 102 gaca (3 gaca B HeACIIO).

[Tporpammoii onpesenen nepeueHs 1a00paTOPHBIX PabOT U OTMBITOB C YIETOM
WHIUBUYAIbHBIX OCOOCHHOCTEH O0O0yYarolmuxcs, CIHCKa JKCIEPUMEHTATbHBIX
3aJlaHui, TpeJjlaraéMblXx B paMKaX OCHOBHOI'O TOCYAapCTBEHHOrO 3K3aMeHa IO
¢du3zuke.



COAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3nka u eé posib B IO3HAHUM OKPYKAKIIEr0 MHPA.

®usuka — Hayka O mnpupoae. SBneHus npuponpl. Ou3nNUecKue SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BenWUUHBL. M3MmepeHue ¢uznuecknx BenuduH. Duznueckue
npudopsl. [TorpenHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKd H3Yy4YalOT MPHUPOLY.
EcTecTBeHHOHAyuUHBI METOJl TMO3HAaHUS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBXKEHHE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
Habmogaemoro apieHus. Onucanne GU3NUECKUX SBICHUHA ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBbBIC

SIBIICHUSI.

2. ®usnueckue NpudOpbI U NPoLEAypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopnwvie padomovt u onvimol.
1. OnpeneneHue MEHBI ASTECHUS IIKATBI K3MEPUTEIHLHOTO MMPUOOpA.
2. U3mepenne 00bEMaA KUIKOCTU U TBEPAOTO TENA.
3. HW3mepeHune Temmneparypbl MpU MOMOIIM KUIAKOCTHOTO TEPMOMETpa HU
JIaTYAKA TEMIIEPATYPHI.

4. IlpoBeneHue ucciieNOBaHUs MO MPOBEPKE TMIOTE3BI: JAJbHOCTH MOJIETA
HIapyKa, MyIeHHOIO0 TOPU30HTAIIBHO, TEM OOJbIIe, YeM OOJIbLIE BBICOTA
ITyCKa.

Pasznen 2. [lepBoHauyaibHbIe CBeJIEHUSI O CTPOEHUH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmwxenne yactul BemecTBa. CBs3b CKOPOCTH JABWKEHHSI YacTHL[ C
TemriepaTypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumoneiictBue uactuil
BEIIECTBA: MPUTSHKEHUE U OTTATIKUBAHHUE.

ArperaTHple COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucrammueckux) Tei. B3auMoOcCBsI3b MEXK]y CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbpIX COCTOSIHUAX M MX aTOMHOMOJEKYJISIpHBIM cTpoeHueMm. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

1. HaOnronenne OpoyHOBCKOTO JBMYKECHUSI.

2. HaGmronenue nuddysun.



3. HaGmronenue ~ siBneHui,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnvie pabomol u onvimol.

1. Onenka JauameTpa aroMa METOAOM PsoB  (C  HCIOJIb30BAaHUEM

dbotorpaduii).

2. OmnbIThI IO HAOTIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

Pa3znen 3. /IBu:keHue U B3aumMojieiicTBHe TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHHH. Pacyér myTtu u
BPEMEHHU JIBUKEHUS.

SlBneHne uHeEpUMU. 3aKOH HMHEPLUU. B3auMoAelCTBHE Tell Kak IpUYMHA
W3MEHEHUS CKOpPOCTH JBMXKEHMSI Tell. Macca Kak Mepa HWHEpPTHOCTH Tela.
[ImoTtHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
o0BnEMa BelecTna.

Cuita Kak XapakTepucTUKa B3auMojAecTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenune cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHUS U Cuia
TskecTH. CHila TSDKECTH Ha IpyTHX IutaHeTrax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HAMPABJIEHHBIX O OJHOW TpsiMoi. PaBHoneicTBytomas cui. Cuila TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOTo ABMKEHHUS Tena.

2. M3MepeHHne CKOpOCTH MPSMOJIMHENHOTO ABUKECHUS.

3. HaGnronenue siBineHus: HHEPIUH.

4. Habmronenue n3MeHEeHUs CKOPOCTH TIPH B3aUMOICHUCTBUU TEI.

5. CpaBHEHHE MacCC MO B3aUMOJICCTBUIO TET.

6. CJ0KEHHME CUJI, HAIIPABJICHHBIX 11O OJJHOM IPSIMOIA.

Jlabopamopnwie pabomost u onvimel.

1. OnpeneneHue IIOTHOCTU TBEPOTO TeEA.

2. OmnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh pacTskeHus (nedopmaiun)

MPY>KUHBI OT MIPUII0KEHHOM CHIIBI.
3. OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUS OT
BECa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasznen 4. JlaByienne TBEPABIX TeJl, sKMAKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI ¥ YBEITMYCHUS aBiicHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza oT oOb&Ma, TemriepaTypbl. [lepemaua naBneHus
TBEPABIMU TEJaMHU, XKUIKOCTIMH U Tazamu. 3akoH Ilackansa. ITHeBMaTtmueckue
MalllMHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIIyOuHBI. ['mapocrarudeckuii
napanokc. Coobmraromnuecs: cocyasl. [ mapaBnndeckue MeXaHu3MBbl.



Atmocdepa 3emnn u atmocdepHoe napieHue. [IpuduHBl CyliecTBOBaHUS
BO3ymIHOW 00o0nouku 3emiu. OmbiT Toppuuerm. M3mepenue atmocdepHOTo
JaBJIeHUS. 3aBUCUMOCTb aTMOC(EPHOTO JAaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOro TaBJICHHUS.

JelicTBUe KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJl0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUA ra3a OT TeMIIEPaTyphl.

Ilepenaya naBieHUs KUAKOCTHIO U Ta30M.

Coobmaromyecst CoCyibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue neiicTBUS aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTh
TeJa U MJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHIIBI BECY BBITECHEHHOM JKHUJIKOCTH.

8. YCIOBHE IUIaBaHUS TEJN: IUIABAHWUE WU MTOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa NOTpyKEHHOU B
KUJIKOCTh YaCTH TeJa.

2. OmnpenenieHWEe  BBITAIKUBAIOLIEH CWIbL, JEHCTBYIOHIEH Ha  TEJoO,
MOrPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOLIEH CUIIBI, JENCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH  CHIIBI,
JNEeUCTBYIOIIEH Ha TeJIO B JKUJIKOCTH, OT O0BEMA MOTPYKEHHOU B
JKAJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi peiuara. l[IpuMeHeHHe TmpaBuiia paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass dHeprusi. KuHeTnueckass W TNOTEHUHMAIbHAST HSHEPIHUs.
[IpeBpailieHre 0OHOTO BHIAa MEXAHUYECKON SHEPTUH B APYroil. 3aKOH COXPaHEHUs
DHEPIUU B MEXaHHKE.
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Jemoncmpayuu.
1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomost u onvimel.



1. Omnpeznenenue pabOThl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JIBUKEHUU Tela
10 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue yciioBH paBHOBECHS pblyara.
3. H3zmepenue KII/] HaKJIOHHOM IIJIOCKOCTH.
4. M3yueHne 3aK0HA COXpaHEHUs] MEXaHUYECKON SJHEPTUH.
8 KJIACC

Pa3znen 6. TensioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemiecTsa. Macca W pa3mepbl aTOMOB U MOJEKYJ. OTBITHI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopnenu TBEPIOTrO, JKHIKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUU MOJICKYJISIPHO-KUHETUUYECKOU TEOPHH.
CmaurBaHM€E U KallWJUISIPHBIE SIBJICHUS. TEmIOBOE pacliMpEHNE U CKATHE.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO ABHKECHUS
yactull. BuyTpenHsis sHeprusi. CnocoObl U3MEHEHHSI BHYTPEHHEW SHEpruu:
Temionepegaya 151 COBEpIICHUE paboTHI. Buabr TEIUIONEpEAAYH:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIyUYCHHUE.

KonudecTBo TemioThl. YenbHas TEMJIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. IlmaBnenune w
OTBEpJICBAHUE KPUCTAUIMYECKUX BELIECCTB. YJENbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpa3zoBanne m koHAcHcanus. Mcnapenuwe. Kunenwme. YnuenbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EPHOro
JTABJICHUSL.

BnaxHocTh Bo3ayXa.

DHeprus TOIUIMBA. Y A€NbHAS TEMIOTA CTOPAHHUS.

[Tpuniuner padotel TemnoBbix aurareneit KIIJ TemmoBoro auraresns.
TennoBble IBUTATENN U 3allIUTa OKPYKAIOIIEH CPE/IbI.

3aKOH COXpPaHEHUS U MPEBPAIIEHUS SHEPTUU B TEIIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JIBHYKEHUSI.

2. HaGmoaenue nuddyzuu.

3. HaGnroaeHue siBneHU CMauuBaHUS U KaMWUISPHBIX SIBJICHUH.

4. Habmronenue TemioBoro pacuimpeHus Ted.

5. V3MeHeHue maBieHUs Tra3a IpU U3MEHEHUU O0BhEMA W HArpeBaHUU WU

OXJIAXKICHUH.

6. IIpaBuia uamepeHus TeMnepaTypsl.

7. Bugel Termonepenayu.

8. OxJjaxaeHue nIpyu COBEPIICHUH PaOOTHI.



9. HarpeBanue nipu coBepiiieHUH pabOThl BHEITHUMU CHUIIAMH.

10. CpaBHEHHUE TEIUIOEMKOCTEN pa3IMUHbBIX BEILIECTB.

11. HaGmroneHue KumneHusl.

12. HabGmoieHre mocTosiHCTBA TeMITepaTyphl MPH IIIABJICHUH.

13. MoJ1es11 TEeTUIOBBIX JBUTATEIIECH.

Jlabopamopnwvie padomot u onvimol.

1. OnbIThl MO HAOMIOJEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEU U

TBEPIBIX TEIL.

2. Ompepenenue AaBieHUs Bo3Ayxa B OaJUIOHE MINPHUIIA.

3. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH [aBJIEHUS BO3QyXa OT €ro

00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUSI.

4. ITlpoBepka runoTe3bl JMHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA KUJKOCTH

B TEPMOMETPUUYECKON TPyOKE OT TEMIIePaTyPHI.
5. HaGmronenne w3MeHeHWs BHYTPEHHEW OSHEpPruM Tella B PE3yJbTare
Terionepeaayr U paboThl BHEITHUX CHUJL.

6. WccnenoBanue sBIICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U

ropsiuyei BOJIbI.

7. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOrO  BOJIOM  MpHU

TEII000MEHE C HArPEThIM METAINIMYECKUM LIUJIUHIPOM.

8. OmnpeneneHue yieIbHON TEMITOEMKOCTH BEILIECTBA.

9. OmnpeneneHne OTHOCUTEIBHOM BIAXXHOCTH BO3IyXa.

10. OnpeneneHre y1ebHOW TEMIOThI IIaBIEHUS JIba.

Pa3znes /7. DilekTpryeckre U MATHUTHbIE SIBJICHUS.

OnekTtpuzauusi Tenl. J[Ba poaa 3ieKTpUuecKux 3apsiaoB. BzaumopeiicTBue
3apsbKeHHbIX  Tel. 3akoH KysoHa (3aBUCMMOCTH CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TEJT OT BEJIUYMHBI 3aPSI0B U PACCTOSHUSI MEXKTY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3ieKkTpuueckoro mnoiid. IIpuHuun
CYTEPIIO3UIINH PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHMKM W JUAJNEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUYECKOrO TOKa (TEIUIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuwia Toka.  DJIEKTPUUECKOE  HaIpsHKEHUE.
ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE CONPOTHUBIICHHWE BemiecTBa. 3akoH Oma
I ydactka nenu. llocnenmoBarenbHoe€ M NApayIeIbHOE  COEAUMHEHHUE
MIPOBOJHUKOB.



Pabora u MONIHOCTH »dyeKTpuyYeckoro Toka. 3akoH Jlxoymns—Jlenna.
DnexkTpudecKre ey U MOTpeOUuTenu dMeKTpuIecKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHO€e nosie. MarHutHoe mnoJie 3eMJIM U €r0 3HAYEHUE JIJIA )KU3HU Ha 3eMUII€.
OnbiT  Opcrena. MarHuTHoe 1oje  JJIeKTpudyeckoro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.
DNeKTpoJBUraTesib MOCTOSTHHOTO ToKa. lcmonb3oBaHue >I€KTpoJBHUraresie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3neKTpoMarHuTHOW UHAyKuU. [IpaBuio Jlenna.
DJIeKTpOreHeparop. Cnoco0Ob1 MOJTy4YECHUS AIEKTPUYECKOU SHEPTHUH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpHU3aLHUs TEll.
JIBa poJ1a JIEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIA.
DIIEKTPOCTATUYECKAST MHYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUYECKUX 3aPSAI0B.
[TpoBOTHUKH U TUDTEKTPUKHU.
MoenrpoBaHue CHIIOBBIX JIMHUAN 3JIEKTPUUYECKOTO OIS,
HcToyHUKH MOCTOSSHHOTO TOKA.
JIeCTBUA DIIEKTPUYECKOTO TOKA.
. DJIEKTPUUECKUM TOK B KUJIKOCTH.
. ['a30BbIi1 pazps.
. I3mepenune cuiibl TOKa aMIIepMETPOM.
. I3MepeHue 3J1eKTpUIEeCKOro HANPSKEHUS BOJIbTMETPOM.
. PeocTaTt u Mara3uH COIPOTUBIICHUM.
. BzaumopercTBre NOCTOSIHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3/ICICHUS TTOJIFOCOB MarHuTa.
. MoaenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarnuTtHoe noJie Toka. DJIeKTPOMarHur.
. JleicTBHE€ MAarHUTHOT'O MOJISI HA NPOBOJAHUK C TOKOM.
. DJIEKTPOJABUTATENb TOCTOSIHHOTO TOKA.
. UccnenoBanue sIBJIEHUS 3JIEKTPOMATHUTHON UHYKIUH.
. OnbiTer Dapanest.
. 3aBUCUMOCTb HAIlPaBJICHUS] HMHAYKIHOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.
. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.
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Jlabopamopnsie pabomul u onvimol.

1.

o v kA w

10.
11.

12.
13.
14.

15.
16.

17.
18.
19.

OnpiTel TO HAOMIONEHUIO DIEKTPU3AIMU  TeN WHAYKIUEH W TpHu
COMPUKOCHOBEHHH.

HccnenoBanue JEWCTBHSI DJIEKTPUYECKOTO TIOJIA HA MPOBOJHUKU U
JTUDJICKTPHUKHU.

COopka u mpoBepka pabOThI IEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.
N3mepenue u peryaupoBaHUe CUITBI TOKA.

N3mepeHue u peryaupoBaHue HaMPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, UJYIIETO Yepe3 PEe3UCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSKEHUST HA PE3UCTOPE.

OMBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTUBJICHUSI TIPOBOJAHUKA OT €ro JIJIMHBI, IUIOWIAAUW MONEPEYHOTO
CEUYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUA HAINPSHKEHUH TMPH  TOCIEI0BATEIILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia ajis CHWJIBl TOKa MPU MapaJlJIeIbHOM COCIUHCHUHU
PE3UCTOPOB.

Omnpenenenue paboThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIMHOCTH — DJEKTPUUECKOTO  TOKA, BBIJIEIAEMOM Ha
pe3ucTope.

Onpenenenue K11/ HarpeBaTens.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBUS TMTOCTOSTHHBIX MAarHUTOB.
N3yueHne MarHUTHOrO TMOJS  TMOCTOSIHHBIX ~ MAarHUTOB MPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

UccnenoBanue NeMCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIKd ¢ TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJiICHUS TOKa B
KaTyIIKe.

N3ydenue nelicTBUS MarHUTHOTO TOJISl HA TIPOBOJIHUK C TOKOM.
KonctpyupoBanue 1 nzydeHve paboThl JJICKTPOBUTATEIS.

OmBITBEI TI0 HCCJICIOBAHUIO SIBIICHHUS DSJEKTPOMArHUTHOM WHIYKIIMH:
HCCIICIOBAHUE W3MEHEHUM 3HAYE€HWS] W HaIpPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC
Pasznea 8. Mexanundeckue siBJICHUS.



Mexanuyeckoe JBWXKeHME. MarepuanbHasg Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpPsSMOIMHENHHOE
nBr>keHue. HepaBHoMepHOe npsiMONMHENHOE JIBH>KeHUE. CpelHsisi U MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe aBmxkeHue. CBoOomHOE
najgenue. OnwiTel ["anues.

PaBHOMepHOE nBIXKEHHE TO OKpYXHOCTU. [lepmonm m wactora oOparieHwus.
JIunelinas u yriioBast CKOpocTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

[IepBblii 3ak0H HproToHa. Bropoi 3akoH Herotona. Tpernii 3akoH HeroTona.
ITpuHIMII CYTIEPIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHHUS, CHIIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOJHOTO
najgenus. J[Buxenue maneT Bokpyr Coinima. IlepBasg xocMuueckas CKOPOCTH.
HeBecomocCTh U Eperpy3Ku.

PaBHoBecue matepuanbHON TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OCBIO BpaleHuss. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec tena. M3menenue mmmyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexanuueckass paboTta ¥ MOIIHOCTB. PaboTa cuil TsXKEeCTH, yIpPYrocCTH,
TpeHus. CBs3b dHepruu U padoTel. [loTeHIManbHas YHEPTHs Tela, MOAHITOTO Haj
ITOBEPXHOCTHIO 3eMiH. [loTeHIManbpHas SJHEPTUsl CKATOW NPy KUHbI. KuHeTnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Hemoncmpayuu.
1. HaGmroneHne MEXaHU4YeCKOTo JBMKEHHUS Tela OTHOCUTEIHHO Pa3HbBIX TEl
OTCYETA.

2. CpaBHEHME MyTE€Hl U TPACKTOPHUM JBWKEHHS OJHOTO M TOTO K€ Teja
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.
N3mepeHne CKOPOCTU U YCKOPEHUS MPSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanne Mpu3HAKOB PAaBHOYCKOPEHHOTO JBUKEHUS.
HaGmronenue nBu>keHUs Teja 1Mo OKPYKHOCTH.
HaOnronenne MexaHM4eCKUX SIBIICHUH, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU
OTHOCUTEIBHO KabMHEeTa (PU3MKH.
7. 3aBUCUMOCTb YCKOPEHUS Te€la OT MAacChl TeJla U JIEUCTBYIOLIEH Ha HETO
CHJIB.
HabGmronenmne paBeHCTBa CHJI TPU B3aMMOICHCTBHUH TE.
N3meHeHue Beca Tena Npyu yCKOPEHHOM JABUKEHUU.
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10. [lepegaya ummyJibca npu B3aUMOACHCTBUU TEIL.

11. [IpeoOpazoBaHusi SHEPTUU IPU B3aUMOICUCTBUHU TEJL.

12. CoxpaHEHHE UMITYJIbCA [TPU HEYTIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHue UMITYJIbca MPH a0COIIOTHO YIIPYTOM B3aUMOICHCTBUM.

14. HaOmroieHre peakTUBHOTO JIBUXKEHUSL.

15. CoxpaHeHHE MEXaHNYECKOW YHEPTUU TIPU CBOOOTHOM TaJICHUH.

16. CoxpaHEHHE MEXAaHUYECKOM SHEPTUU MPH JIBU>)KEHUU TeJa MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomost u onvimol.

1. OmnpeneneHue cpeaHed CKOPOCTH CKONBKEHUS OpycKa WM JIBHXKCHUS
IapuKa 10 HaKJIOHHOW IUTOCKOCTH.

2. OmpezeneHne YCKOpEHHUs Tejla MPU PABHOYCKOPEHHOM JBWKEHUU I10
HAKJIOHHOW IUTOCKOCTH.

3. HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBKEHUHU 0€3 HayaIbHOU CKOPOCTH.

4. IlpoBepka THIOTE3Bl: €CIM TIPU PABHOYCKOPEHHOM JBHXEHUU 0€3
HayaJbHOM CKOPOCTHM IYTH OTHOCATCS KakK psiJi HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

5. HMccnenoBanue 3aBUCUMOCTH CWJIbl TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue k03hPUIMEeHTa TPEHUS CKOTBKCHHUS.
Onpenenenue )KECTKOCTU NPYKUHBI.

8. Omnpenenenue pabOThl CWIbl TPEHUS MPU PABHOMEPHOM JBUKEHHUM Tella
10 TOPU3OHTAJILHOW MMOBEPXHOCTH.

9. HM3yueHue 3aKk0HA COXPAHEHHUS SHEPTHH.

Pa3nen 9. Mexannueckue Koj1e0aHHUA U BOJHBI.

KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPUO/T,
4acToTa, aMIUIATyAa. MareMaTu4eCcKuil U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
DHEPTUU MIPH KOJIEOATETHHOM JIBHXKCHHH.

3aryxatomue  kosneOanus.  BpiHykneHHele — kosiebaHusi.  Pe3onaHc.
Mexannueckue BoaHbl. (CBoOWCTBa MeEXaHMYeCKUMX BOJIH. [IpoposibHble U
nornepeyHble BOJHBI. J[nMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHEHUS.
MexaHn4uecKkue BOJIHBI B TBEPIAOM TENE, CEMICMUYECKUE BOIHBI.

3Byk. ['poMKkoCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u

YIBTPa3BYK.

Hemoncmpayuu.



1. HaOmronenne kosie0aHMi TeN MOJ AEWUCTBUEM CHIIBI TSDKECTH U CHJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmtoienue BoIHYKICHHBIX KOJIeOaHUN 1 pe30HaHCa.
PacnipocTpaneHnue npo10JIbHbIX U IONEPEYHBIX BOJIH (HA MOJEIIN).
Habnronenue 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHUI PE30OHAHC.

S A T o

Jlabopamopnwie pabomovt u onvimol.
1. OnpeneneHve 4YacToTbl W TEpUOAA KOJEOAHWM MaTEeMaTHYECKOTo
MasTHUKA.

2. OmpezeneHue 4acTOThI U IepUoa KoJieOaHUM NPy KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH Mepro/ia KoieOaHul MOABEIIEHHOTO K HUTH

rpy3a OT JAJUHbI HUTH.
4. HccnenoBaHnue 3aBUCUMOCTH MEPHO/Ia KOJICOaHUH TIPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IlpoBepka He3aBUCHMOCTH TNepuoAa KojeOaHuil rpy3a, MOJABEIIEHHOTO K
HUTH, OT MaccChl Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoJa  KoyeOaHWi
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

Paznen 10. DaekTpoMarHuTHoE M0Jie H 3JIEKTPOMATHUTHbIE BOJHBI.

DIEKTPOMArHUTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  CBONCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosib3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOIICTBA ANEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padbomost u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znen 11. CBeTOBBIE sIBJIEHMUSI.

JlyueBas  momenr  cBera.  Mcrounumkm — cBera.  [Ipsamonunernnoe
pactipoctpanenue cBera. 3atmenust Connna u Jlynesl. Otpaxenue ceta. [Lnockoe
3epKano. 3aKOH OTPaXKEHUsI CBETA.

[Ipenomnenue cBeta. 3akoH TmpesnomieHUs cBeTa. [losiHOe BHYTpeHHee
OoTpakeHue cBeTa. lMcCronb30BaHWE TOJHOTO BHYTPEHHErO OTpPAXEHUs B
ONTHUYECKHX CBETOBOJAAX.



Jlunza. Xom nyuedr B smH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Teyeckomna. [7ma3 kak onTtuyeckas cucreMa. biu3opykocTes u
JTaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoTona. Croxenue
CIIEKTpaJbHBIX LBETOB. Jlucnepcust ceera.

Hemoncmpayuu.

[IpsimonuHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenue n300pa>keHU B IJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTryecKuii CBETOBO/I.

Xop mydeii B coOuparoiei JInH3e.

XoJ n1y4en B pacCEeUBAIOILEH JIMH3E.

[Tonyuyenue nzoOpaxeHuil ¢ TOMOIIBIO JTMH3.

[Ipunnun neiictBus poroanmnapara, MUKPOCKONA U TEIECKOIIA.
10. Mopens rnasa.

11. PaznoxxeHue 0eioro cBeTa B CIEKTP.

12. [Tomydenue 6enoro cBeTa Mpu CI0KEHUH CBETA Pa3HbIX LIBETOB.

L 0 N ok wN e

Jlabopamopnwvie padomovt u onvimol.
1. HccnenoBanue 3aBUCHUMOCTH yTIJIa OTPAXKEHUSI CBETOBOTO Jyda OT yIJia
MaICHUS.
2. H3ydeHune xapakTepUCTUK U300paKCHHS MpeIMeTa B INIOCKOM 3epKale.
3. HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIJIEHUSI CBETOBOTO JIy4a OT yriia
MAJICHUS HA TPAHUILIE «BO3yX—CTEKIION.
4. Tlomyuyenue nzo0paxeHu ¢ MOMOIIBbIO COOUPAIOIICH JINH3HI.
Omnpenenenue GOKYCHOTO PACCTOSTHUS U ONITUYECKOM CUIIBI COOMparoIe
JIMH3BI.
6. OTBITHI IO PA3JIOKCHHUIO OCIIOr0 CBETA B CIICKTP.
7. ONBITHI IO BOCTIPUSATHIO I[BETA MPEIMETOB MPU MX HAOIIOJCHUH Yepes
IIBETOBBIC (PUITHTPHI.
Paznen 12. KBaHTOBbBIE SIBJIEHUSI.
Omnwitel Pesepdopaa m 1muranerapnas mojaenb atoma. Mopaenb aroma bopa.
Hcenyckanne u noraomeHue ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPEI.
PannoaktuBHOCTh. Anb(da, O6eta- U ramMmma-uzinydeHus. CTpoeHHE aTOMHOTO
aapa. HyxionHas wmopens aromHoro sapa. Mzortombl. PaaguoakTuBHBIE
npeBpainieHus. [lepuoa nmomypacmnaaa aTOMHBIX SAEP.
SnepHble peakunu. 3aKOHbI COXPAHEHUS 3apsi0BOTO M MAacCOBOT'O YHCEIL.
OHeprust CBsI3M aTOMHBIX siaep. CBsI3b MAacChl UM SHEpruu. Peakuuw cuHTE3a U
nenenus sanep. ctounuku sneprun ConHIa U 3BE3/I.



SnepHas sHepreruka. JleMCTBUS paAUMOAKTUBHBIX W3JIYYCHHM HA KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHOexkTpbl U3Ty4YEeHUS U MOTJIOUIEHUS.

2. CrnekTpbl pa3IuyHbIX ra30B.

3. CmekTp Bogopoaa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOIIUX U3TYYCHHH.

6. Peructpaiiusi u3ydeHus IpupOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnsie pabomost u onvimel.

1. HaOmroneHnue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JTyUYCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUM YACTHUIIBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpausam).

3. Usmepenwne pannoakTuBHOTO (HOHA.

IHoBTOPUTEJIHLHO-0000 AN MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOYJIb MPEAHA3HAYEH JJI CUCTeMaTH3aluu
u  0000ImIeHUsT TMPEIMETHOrO  COJAEpKaHUs M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca (PU3UKH, a TaK¥Ke IS TIOJTOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »9K3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIIUX ITOT yUYEOHBIN MpeMeET.

[Ipy “3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
JIeATeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTUKEHUE MPEIAMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pE3yJbTaTOB  OOydeHws, (opMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBaHUS
SBJIICHUM TPHUPOABl M TEXHUKHU, OBJAJCHUE YMEHUSIMH OOBICHATH (PU3nyecKkue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIC 3HAHMs, penaTh 3aJadud, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO JEATEIIBHOCTHBIA XapaKTep IaHHOTO pa3zelia peaau3yercs
32 Ccu€T TOro, 4YTo OOy4YarouIuMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
npeaiaraeTcs:

HA OCHOBE TOJIYYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBICHSTH
dbu3nUecKue SBICHUS B OKPYKAIOIIEH MPUPOJIC U TOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METO/Ibl UCCIEIOBAHUS (PU3UUECKUX SIBICHUHN, B TOM
YUCJIe AJI MPOBEPKHU TUIOTE3 U MOTYUYCHUS TEOPETUUECKUX BBIBOJIOB;

OOBACHATHh Hay4HbIE€ OCHOBBI HAMWOOJEE BaXXHBIX JOCTHXKEHHI COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMEP, MPAKTUUYECKOTO UCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHUS! BCEX M3BECTHBIX BHJIOB
SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs HAIpPaBIEHO

Ha JIOCTH>KEHHE JIMYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTENbHbIX
pEe3yJIbTaTOB.

B pesynbrare nzydenust Gu3MKu Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS

y oOyuarorierocss 0yayT copMHpOBaHbI CICAYIOMIME TUIYHOCTHBIC PE3yIbTaThl B
YaCTH:

1) IaTPHOTHYECKOTO BOCTIMTAHMSA:

- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3nYecKoil HayKH;

- IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB,

2) rpa:KIaHCKOT0 M TYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYK/JIEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
buznku;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YUYEHOTI0;

3) 3¢TEeTHYECKOro BOCIIMTAHUS:

- BOCIIPHUSITHE ACTETUYECKHX KadyecTB (PU3UYECKOW HayKd: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTO TIO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTAaBISIOLIECH
KYJbTYPBI;

- pa3BUTHE Hay4HOW JF0OO03HATEIBHOCTH, MHTEpECA K HCCIEAOBATEIbCKOM
NESITEIbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI ¥  3MOLMOHAJIBLHOIO
0J1aronoJryyus:

- OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a >KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTU NpaBui OE€30MaCHOrO MOBEACHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM O0OPYIOBAHHUEM B
JIOMAIIIHUX yCJIOBUSX;

- chOpMHPOBAHHOCTh HaBbIKa pPeQIEKCUHU, MPU3HAHME CBOETrO IpaBa Ha
OLIMOKY M TaKOro e MpaBa y APyroro YelaoBeKa;

6) TPY10BOI0 BOCIIUTAHMS:

- AKTUBHOE Yy4YaCTH€ B pELICHUWU NPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
o0Opa3oBaTeNpbHOM OpraHu3aluu, ToOpoja, Kpas) TEXHOJIOIMYECKOH W



COLIMAJIbHONW HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U (DU3HUECKUX
3HAHUI;

e - MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO PO ecCuid, CBA3aHHBIX C (PU3UKOM;

e 7)3IKOJIOrMY€CKOro BOCTIMTAHMA:

e - OpPHEHTAllUd Ha NPUMEHEHUE (U3NYECKUX 3HAHMW JUId peIleHus 3ajad B
00JaCTH OKpY’Kalollel cpenapl, IJIaHUPOBAHMS IOCTYNKOB U OLEHKU HX
BO3MO>KHBIX ITOCIEACTBUAN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TJO00ATBHOIO XapaKTepa 3KOJOTHYECKUX HpoOiieM M MyTed HX
peLIeHNS;

e 8) amanTanuMm K M3MEHAOIIUMCH YCJOBMAM COUMAJIbHON W NPHUPOIHOH

cpenasbl:

e - TOTPEOHOCTHL BO B3aUMOJICHCTBUU TIPH BBIMOJIHCHUH WCCICAOBAHUN U
MPOEKTOB (DU3MYECKOH HAIPABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHUAM
IpyTHUX;

e - TIOBBINIEHWE YyPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
JeSTeTbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHCiEe (GOPMYIUPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O QU3UIECKUX 0OBEKTAX U SBJICHHSIX;

e - OCO3HaHHE Je(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIICTCHTHOCTEH B 00JacTh
(bU3UKY;

e - IUIAHUPOBAHHWE CBOCTO PA3BUTHS B NPHOOPETCHUH HOBBIX (DH3UICCKUX
3HAHWI;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPO/IBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3UUECKUX 3HAHUM;

e - OlIEHKa CBOMX JCHCTBUU C Y4Y€TOM BIHSHHMS Ha OKPYXAIOUIyI Cpeny,
BO3MOYKHBIX TJIOOQIBHBIX TIOCIEACTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pesynsTaTte OCBOEHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oOrmero o6pa3oBanus y oOydaromnierocsi OyayT chopMUpPOBAaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIUE TT03HABATEIbHbBIE YHUBEPCAJbHBIE YUeOHbIC IEHCTBUS,
KOMMYHHKATHBHBIE  YHUBEpCAJIbHBICE  Y4YeOHBIE  JCHCTBHSI,  PETYJSTUBHBIC
YHUBEpCaIbHbIC yIeOHbIC TCHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJornueckue 1eMCTBHUA:
e BBUBISATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB
(s1BIIEHUN);



yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KiacCH(pUKALUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIIOICHUAX, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSIM;
BBISIBIISIT [TPUYUHHO-CIICACTBEHHBIC CBS3M NPU HM3YYCHHU (PU3UUECKUX
SIBIICHUI ¥ TPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAaHUEM JIEAYKTHBHBIX
Y UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUIaTh THIIOTE3bl O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;

CaMOCTOSITENTFHO BBIOMpaTh CHOCO0 pereHus ydeOHOW —(u3udecKon
3aaui (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIlEHUs, BHIOOp Haubosee
HOJXOAIIETO C YYETOM CAMOCTOSTENFHO BBIJICTIEHHBIX KPUTEPUEB).

Bba3oBble ucciaeaoBaTebCKUe JeMCTBHUA:

HCIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT IMO3HAHUS;
IIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
GU3NYECKUH IKCIIEPUMEHT, HEOOINBIIOe HCCIIeN0BaHue (PU3UIECKOTO
SIBJICHUS;

OIICHWBATh HAa MPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIUIO,
MIOJTYYCHHYIO B XOJI€ HCCIICIOBAHUS WJIH SKCIIEPUMEHTA,;

CaMOCTOATEITHLHO (POpMYyITHPOBATH 00OOIIEHNS U BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

NPOTHO3UPOBATh BO3MOXKHOE  JIANIbHEWINEE pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATION0KEHHS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX Y KOHTEKCTaX.

Pabora ¢ undgopmanmueii:

IPUMEHATH Pa3Iu4HbIE METO/bI, HHCTPYMEHTBI U 3alIPOCHI IIPHU IOUCKE U
oTOope MHPOPMALMKM WIM JAHHBIX C YYETOM MPEJI0KEHHON yueOHOU
dbuznyeckoil 3a1a4u;

aHaAJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pa3IMYHBIX BUAOB U (HOPM IMpEICTaBICHHS;

CaMOCTOSITEJIFHO ~ BbIOMpaTh ONTHUMAJbHYI0 (QOpMYy IpEICTaBICHUSA
uHpOpMallMM U WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECJIOXKHBIMU
CXeMaMH, luarpaMMmamMu, HHOU rpa@uKoil 1 uX KOMOMHALUSAMH.

KoMmyHuKkaTHBHbBIE yHUBEpPCcAJIbHbIE YYeOHbIe TeiicTBUS:

B XOJC OOCYXXICHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT U POEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI 1
BBICKa3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHHWE 3aJauyd W IOJAJepKaHUE
Onaro»kenaTeIbHOCTH OOIICHUS;

COTOCTAaBJISATh CBOM CYXKICHHUS C CYXICHUSIMU JPYTUX YYaCTHHUKOB
auanora, OOHapyKHUBATh Pa3IMINe M CXOACTBO ITO3HIIHI;



BbIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIMYHO NMPEJCTABISATh PE3yIbTaThl BHIIOJTHEHHOIO (PU3NUYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, POCKTA);

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
UHIWBUIYaTbHON pabOThl TMpPH PpEHIeHWH KOHKPETHOW (u3mueckoii
po0OJIeMBlI;

NPUHUMATH IIETTH COBMECTHOW NEATEIHbHOCTH, OPTraHN30BBIBATH JCHCTBUS
no e€ JOCTIKEHHUIO: paclpeleNsiTh poiH, OOCYXIaTh IpPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHS HECKOJIBKUX JIIOACH;
BBITIOJHSATH CBOIO 9acTh PabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HANpaBICHUI0O U KOOPIMHUPYS CBOU JEHCTBUS C JPYTHMHU
YJieHaMHU KOMaH/Ibl,

OLIEHMBATh KadyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENTFHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIE IeHCTBHUS

Camoopranu3amnus:

BBISIBJISITH NPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTyalUsX, TPeOYyHOIUX
JUI pelieHus PU3NUECKUX 3HAHMIA;

OPUEHTHPOBATbCSI B  Pa3IMUHBIX [OAXOAAX MPUHATUS  pELICHUH
(MHIMBUAYaJIbHOE, NPUHATUE PEUICHUS B TPYINIE, NPHUHITHE PEIICHUM
TpyMIIOit);

CaMOCTOATEIBHO COCTABIATH AJITOPUTM pelIeHUs (PU3UUECKON 3a/1auul WU
IJlaHa MCCIEJOBaHUS C YYETOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYXHOCTEM, apryMEHTUPOBATh IIPEJIaraéMble BAPUAHThI PELICHUM;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA MHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYalll! U MpeyIaraTh IUlad €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHUS  (HEIOCTHXKEHHUS)  PEe3yJbTaToOB
NeSITeNIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJ BBINOJIHEHUS
(u3MYEeCKOro UCCIEJOBaHMsSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, W3MEHUBUIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUThb ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY APYIroOro;
IPU3HABATh CBOE MPaBO Ha OIIMOKY MpPU pEelICHUU (PU3NYECKUX 3a/1ay WU
B YTBEPKICHUX HA HAYYHBIEC TEMBI U TAKOE K€ MIPABO APYTroro.



HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yuenust B 7 kj1acce npeMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh  TOHSATHS:  (PU3NYECKHME W  XUMHUYECKHUE  SBJICHUS,
HaAOJII0ICHUE, JKCIEPUMEHT, MOJEINb, TUIOTEe3a, €AMHUIBI (PU3NYECKUX
BEJIMUMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIOKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOpHUsA, PaBHOACHCTBYIOIIAs
cwina,  gedopmanus  (ympyrasi, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznu4ath sBiaeHUs (AudQy3usi, TEIIOBOE IBIKCHHUE YACTHI[ BEIIECTBA,
paBHOMEPHOE  JBWKCHUE, HEPABHOMEPHOE  JBWKEHUE, WHEPIIHUS,
B3aMMOJICCTBHE TEJ, paBHOBECHE TBEPBIX TEJN C 3aKPEIIEHHON OChIO
BpalleHus, Tepenaya JJaBiICHHUS TBEPABIMUA TEJIaMH, KHUAKOCTSIMHU U
razamu, armMocdepHoe JaBlieHWe, IUIaBaHUE TeJ, [MpeBpalieHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MYECKUX SIBICHUUA B
OKpY’XKalollleM MHpe, B TOM uuciie (HU3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI JBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
npupoje, ACUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(EpHOro JaBJEHUS Ha XKUBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TEeJIe YeJIOBEeKa, IPU 3TOM NEPEBOJAUTH MPAKTHUUECKYIO 3a/1auy B y4E€OHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3UUECKUX SBJICHUM;
ONKCHIBATh MU3YyUEHHbIE CBOMCTBA Tel M (U3HUECKHUE SIBJICHUS, UCIIOJIb3YS
dbuznyeckre BEIMYMHBI (Macca, O0BEM, IIOTHOCTH BEIIECTBa, BpeMs,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
TeJla, Cuja TpPEeHHUs, JaBlieHHWE (TBEPJAOTrO Tejia, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs] CUJIA, MEXaHU4YeCKasi paboTa, MOIIHOCTh, IJICYO CHUJIbI,
MOMEHT CWJIbl, KO3 UIIMEHT TMOJE3HOr0 JEHUCTBUSI MEXaHU3MOB,
KHHETHYECKAass W TOTCHIIMAIbHAS DSHEPIHsi), IPH ONMHUCAHWUU TPABHIHHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HWCIIOJB3YEMBIX  BEJIMYMH, WX
000O3HaYeHusT U €AUHMIBI (U3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUYMHY C IPYTMMH BEIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOIECCHI,
UCIIOJIb3Ysl MpaBUjIa CIOXKEHUs cuil (BIOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUiIo paBHOBecUs phiuara (0J10Ka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPTrUu, TPU OTOM JaBaTh CJIOBECHYIO (OPMYIHpPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSCHATH (PU3UYECKUE SIBICHHUS, ITPOLIECCHl U CBOMCTBA TeJl, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIaroB ¢ ONOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3HUECKHUX
SBJICHU, (PU3UIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarhs pacuy€THblEe 3a7adud B 1—2 [EWCTBUSA, HUCIHONb3YsS 3aKOHbI U
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBHS 33/1a4d 3alHMChIBATh KPATKOE yCIOBHE, MOJACTABIATh (pU3NUECKUE
BETUYMHBI B (DOPMYINIBI U MPOBOAWTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JAaHHbIE, HEOOXOIUMBIE JJI pPELIEHUs 3a7a4, OUEHUBATh PEaTUCTUYHOCTD
MOJIYYCHHOU (PU3NIECKON BETUIUHBL;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU T[OMOIIH
(buU3HYECKUX METOJIOB, B ONTMCAHUU UCCIEIOBAHUS BBIICISTH IPOBEPIEMOE
NpeanojaokeHue  (rumoresy),  pa3inuyarb U HUHTEPIPETHPOBATH
MOJIYYCHHBIA pPE3yibTaT, HAXOAUTh OIIMOKKM B XOJE OIbITa, JENaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOJAUTL OMNBITHl 1O HAOMIOJCHUIO (DU3NUYECKUX SBICHUM WIH
buznYecKux CBOWCTB TEJL: bopmynHpoBaThH MIPOBEPSIEMBIEC
IPEINOI0KEHNs, COOMPATh YCTAHOBKY U3 MPEATIOKEHHOT0 000pY10BaHMS,
3aMMChIBATh X0/ ONBITA U (POPMYIIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE W3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela,
o0béMa, CUJIBl M TEMIEpaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX H
UPOBBIX TMPUOOPOB, 3aMKCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3aJTaHHOM a0COOTHOM MOTPENTHOCTH U3MEPEHUM;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKON BEJIMUUHBI OT
JPYrol ¢ HCHOJb30BAHUEM TMPSIMBIX HU3MEPEHUN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JBHXKYIIETOCS Tejla OT BPEMEHHM [BWXCHHS TeEla, CHUIIbI
TPEHUS CKOJIBKEHHS OT Beca TeJla, KayeCcTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHWJIBI TPEHHUSI OT IUJIOLIAIA CONPUKOCHOBEHHUS TN, CUJIIBI
YIOPYTrOCTU OT YJJIMHEHHS MPY>KUHBI, BBHITAJKUBAIONICH CUIBI OT 00bEMa
MOrPYKEHHOW YacTH Tela U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBUI
IJlaBaHUsl TeJl, YCJIOBUW paBHOBECHsl pblyara U OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUM  Y4EOHOTO UCCIENOBaHUs, COOUpaTh YCTaHOBKY U
BBINIOJIHATh M3MEpPEHHUs], CIeAys NPEeaoO)KEHHOMY IUIaHy, (UKCUpPOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJE



MPEJIOKEHHBIX TaONMUIl U TpaUKOB, JENaTh BBIBOJBI IO pe3yjbTaTam
UCCIICIOBAHUS;

IPOBOANTH KOCBEHHBIE HU3MEPEHHUS (PU3UYECKUX BEIHYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JaBJICHUE  BO3AyXa, BBITAJKMUBAIOIIAS  CHJIA, JICUCTBYIOIIAs  Ha
NOTPYXEHHOE B KHUAKOCTh TeNOo, KOI(DPHUIMEHT MONe3HOro AeWCTBUS
OPOCTBIX MEXaHU3MOB), CIIeIys NPEAJIOKEHHOW HHCTPYKUUU: TPHU
BBIMIOJTHEHUH HW3MEpPEHUH COOMpaTh JKCHEPUMEHTANIbHYIO YCTaHOBKY H
BBIUMCIISITh 3HAUEHNE UCKOMOW BEJTMYHHBI;

COOJII0IaTh MIpaBUjIa TEXHUKU 0€30MaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHSI MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
phIUar, MOABUKHBIN U HETIOJABUKHBIN 0JI0K, HAKJIOHHAS TUTOCKOCTH;
XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS M3YyUYECHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha WX OmucaHus (B TOM YHCIE:
MNOJIINITHAKN, YCTPOMCTBO BOJOMPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, apEOMETP), UCTIOIIb3Ysl 3HAHMUS
O CBOMCTBaxX (PM3WYECKUX SIBICHUN U HEOOXOIUMBIC (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNpUMEPHl  (HAXOAWTh  HH(OpMALMIO O  IPUMEPAX)
NPAaKTHYECKOTO HCIOJB30BaHUsl (DU3MUECKMX 3HAHUW B TOBCETHEBHOU
KU3HU JJi obecriedeHusi 0€30MacHOCTU MPH OOpalleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHMUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPY KaloLlEeH Cpejie;

OCYUIECTBJIATH OTOOpP HCTOYHMKOB HH(opMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOITUXCS
3HAHUM U TyTEM CPAaBHEHHS PA3IMYHBIX HWCTOYHUKOB BBIJIEISATH
uH(pOpMAIUIO, KOTOpas SIBJISIETCS TNMPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJI30BATh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJ]aHUN HAay4YHO-TIOMYJISIPHYIO
JaUTEepaTypy  (QU3MYECKOTO  COACpXKaHHs, CIPABOYHBIE MaTepualbl,
pecypcsl ceti IHTepHET, BIafeTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOLICHUS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIMU (HU3HUECKOTO COACPKAHUS, B TOM
yuciie MyOJUYHO JeNaTh KpaTKue COOOIIEHHS O pe3yJibTaTax MPOEKTOB
WM y4eOHBIX WCCIEIOBAaHHMA, MPH OSTOM TPAMOTHO HCIIOJIB30BATh



M3YYCHHBIM TOHSATUHHBIN amnmapaT Kypca (U3HKH, COIMPOBOXKIATH
BBICTYIUICHUE MPE3CHTALMEN;

NpU BBHITIOJTHEHUU YYEOHBIX MPOEKTOB M UCCIEJOBAHUM paclpeneiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHUH C TOCTABJICHHBIMU 3aJa4aMH,
CIEIWTh 3a BBINOJHEHUEM IUIaHA JACHCTBUM, aJEKBaTHO OLICHUBAaTh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIPYMIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K koHIly 00yueHus B 8 kijiacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJDKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE ABUKECHHE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSHUS BEUIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble Tea, HACHIIEHHBIH M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/lyXa, TeMIlepaTypa, BHYTPEHHsISI DSHEpPrus, TEIJIOBON JIBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsll, FIEKTPUUECKOE MoJie, TPOBOAHUKH
Y JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
pazinuarh SBJICHUS (TEIJIOBOE paclIMpeHHe W C)KaTue, Teruiolnepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAaHHE, KAWUISPHBIE SBJICHUSI, UCTIapEHUE,
KOHJICHCAIlUsl, IUIaBJIEHUE, KpUCTAIUIM3alusl (OTBEpIECBAaHUE), KUIICHUE,
Teruionepeaaya (TerIonpOBOHOCT, KOHBEKIUS, U3JIyUYEHHUE),
ANEKTpU3alus TEJ, B3aUMOJCHCTBUE 3apsioB, JEUCTBUSL IJIEKTPUUYECKOTO
TOKAa, KOPOTKOE 3aMbIKAHUE, B3aWMOJCHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJIs HA TPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAsT WHTYKIIHS)
M0 OINHUCAHUI0 MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3NUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX  SBICHUM B
OKpY’)XKalollleM MHpE, B TOM 4Yucjie (u3nueckue SBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWULSIPHBIE SIBIICHUS B TPUPOJE,
KpUCTAJIbI B mpupojae, uzinydeHue CoJlHIIA, 3aMEp3aHUEe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHesl, CHEra, dJIEKTPUIECKUe
SABJICHUSI B aTMocdepe, JIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emiH, Jipeiid MOJIFOCOB, POJIb MATHUTHOTO TOJISA JUISl JKM3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3MUECKUX
SIBJICHUI;

ONKCHIBATh MU3yUYECHHBIE CBOMCTBA TeJ M (DU3HUECKHUE SBJICHUS, UCIIONIb3YS
dbuznYecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPIus, KOJIUYECTBO
TEIUIOThl, YJENbHAs TEIUIOEMKOCTh BEIIECTBA, YJIEJIbHAas TEIJIOTa
IJIaBJICHUSI, yJeNIbHAas TeIUIoTa MapooOpa3oBaHMs, yJeibHas TeIoTa
CrOopaHusi TOIUIMBA, KO3(PQUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM



MalllMHbl, OTHOCUTEJIbHAS BIJIAXKHOCTh BO3/lyXa, AJIEKTPUUYECKUU 3apsf,
cuja TOKa, 3JIEKTPUYECKOE HAMpsKEHHE, COMPOTUBJIECHUE MPOBOIHUKA,
yAeNbHOE  CONPOTUBIEHWE  BelecTBa, pabora W MOIIHOCTh
ANEKTPUYECKOTO0  TOKAa), TNpH OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(GU3UYECKHUI CMBICTT HCIOJIb3YEMbIX BEJIUYMH, O003HAUYCHUS U €IUHUIIbI
GU3NYEeCKUX BEIUYHMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIUE JaHHYIO
GU3NYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIC TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOU TEOpPUH
CTPOCHHMS BEIIECTBA, MPUHIIMI CYyNEpPHO3UIIMKU TOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsa, 3akoH Oma i y4acTKa UENH, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHUs OHEPrUM, INPU OTOM J1aBaTh
CJIOBECHYI0 (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATh €r0 MaTEMaTUYECKOe
BBIPAKEHHE;

OOBACHATh (PUBMYECKHUE MPOLECChl M CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIEC CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 TOTUYECKHUX
IaroB ¢ omnopoil Ha 1-2 W3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUIA,
(bU3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THhle 3a7adyd B 2—3 JEUCTBUS, HCHOJB3YS 3aKOHBI H
dbopmyJibl, CBA3BIBAIOIINE (PU3MYECKHUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBUSL 3aJlaud 3alKUChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEIOCTATOK
JMAHHBIX JUUIS  PEIIeHHs] 3aJa4d, BBIOUpPATh 3aKOHBI H  (OPMYIIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOJIUTh PACUETHl M CPAaBHUBATh
MOJTy4Y€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh MPOOJEMBbI, KOTOPhIE MOXHO PEUIUTh NPU MOMOIIU
(bU3HYECKUX METOJOB, HCIOJB3YysS ONMUCAHWE WCCIICIOBAHMS, BBIJIEISAThH
MIPOBEPSIEMOE  MPEIOJIOKEHUE, OLIEHUBATh MPABUIBHOCTh MOPSIKA
MIPOBEJICHUS UCCIICIOBAHUS, J€IaTh BHIBO/IBI;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SBJICHUM WU
(bU3UYECKUX CBOMCTB TeJl (KaUJUIIpHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTU MPOLIECCA OCThIBAHUS U
HarpeBaHusl MPU U3IYYEHUU OT IBETa H3Tydarouel (Moriomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUSI BOJABI OT TEMIIEPATYpPbl KUJIKOCTH U
wiomaan €€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tel W B3aUMOJECHCTBUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJICUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX TIOJIE€H IIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TOJisi Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,



CBOMCTBA DOJEKTPOJABUTATENSI TOCTOSHHOTO TOKa): (opMynupoBaTh
MIPOBEPSEMbIC MPEOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEI0KEHHOTO
000pyI0BaHUs, OTUCHIBATH X0/ OTBITA U (DOPMYIUPOBATH BHIBO/IBI;
BBIIIOJIHATDh ~ NOPSIMBIE  W3MEPEHUS  TEMIIEPATypbl, OTHOCHUTEJIBHOU
BJIAKHOCTM BO3/lyXa, CHJbl TOKA, HANpPSOHKEHHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYHUH, CPaBHUBATH
pE3yIbTaThl UBMEPEHUN C YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PM3HUECKON BETUYHHBI OT
IpYyrol C HWCIOJb30BAaHUEM TMpPSMBIX HU3MEpPEHHUM  (3aBUCHMOCTH
CONPOTUBIICHUS TPOBOAHMKA OT €ro JJIMHBI, IUIOMIAAU IOMEPEYHOTO
CEUYEHHS U yAECIBbHOIO COMPOTUBIIEHUS BEIIECTBA MPOBOJIHUKA, CUJIBI TOKA,
WIyLIEro 4Yepe3 MNPOBOJHUK, OT HANPSKEHUS Ha  IPOBOJHHUKE,
VCCIIEIOBAHUE MOCJIEAOBATEIIBHOTO M IApaJUICIbHOIO  COEOUHEHUU
IIPOBOJHUKOB): IJIAHUPOBATh MCCIEOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAys MNPEaoKEHHOMY IUIaHy, (DUKCUpPOBATH
pe3ynbTaThl TOMYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUI[ W TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIEN0BAHUS;

POBOJUTh KOCBEHHbIE H3MEpPEHUs] (PU3NYECKUX BENWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOJAHHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): IUIAaHUPOBATh H3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEIys MPEIJIOKEHHON HUHCTPYKIUU, U
BBIYUCIISITh 3HAYCHUE BEJIMUYUHBI;

COOJII0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1abopaTopHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh NPHUHIMIBI  JEHCTBUS M3YyUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCAHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHUS JOMOB, TMTPOMETp, MapoBas TypOWHa, amMIepMmeTp,
BOJIbTMETP, CYETYMK DIJIEKTPUUECKOW SHEPTUH, SIJIECKTPOOCBETUTEIHHbIC
npuOOpPHI, HArpeBaTEIbHBIC IEKTPONPUOOPHI (MIPUMEPHI), FICKTPUIECCKUE
MPEAOXPAHUTEIHN, JIEKTPOMATHUT, JICKTPOABUTATENh TOCTOSHHOT'O TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUYECKHUX SBJICHUN U HEOOXOIUMBbIE
buznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHBIC
npuboOpsl O CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, THIPOMETP, ABUIaTEIb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTaBJISITh CXEMbl JJICKTPUUYECKUX
LENEe C MOCAeA0BATEIbHBIM U MAPAJUIEIIbHBIM COEUHEHHEM 3JIEMEHTOB,
pasnuuas ycJaoBHbIE 0003HAYEHUS SJIEMEHTOB JICKTPUUECKUX IIETIeH;



OPUBOAUTH  MPUMEPHl  (HAXOAUTh  HMHPOPMAIMIO O  TMPUMEpax)
MPAKTUYECKOTO HMCIOIb30BaHMs (U3UYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHusi 0€30MacHOCTH MPU OOpallieHuu ¢ Mpudopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 30POBbSI M COOIIOJCHUS
HOPM JKOJIOTUYECKOTO TTOBEJCHUS B OKPYIKAOIICH CpeJIe;

OCYIIECTBJIATh TMOUCK wHpoOpManmuu (U3HUECKOTO CONEpKAHUS B
HuTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH H MyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HMH(POPMAIMIO, KOTOpas
SBIIIETCS POTUBOPEUMBON MIIH MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJIB30BATh MPHU BBIIOJIHEHUH y4E€OHBIX 3aJaHUN HAayIHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOrO0  COJEpKaHUs, CIPaBOYHbIE MaTepualbl,
pecypchl cetu MHTEpHET, BlIaieTh MpUEMaMHU KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHHUS,
0000mas wuHGOPMAIMI0O U3 HECKOIBKUX MCTOYHUKOB (U3HUECKOTO
cColepKaHWs, B TOM 4YHCIAC TNYyOJUYHO TIPEACTABISATH PE3YyJIbTaThI
MIPOCKTHOW WJIM WCCIICIOBATEIHCKON JESITEIBHOCTH, TIPU ATOM TPaMOTHO
WCIIOJIb30BaTh W3YUYEHHBI TOHATUHHBIM ammapar Kypca (U3HKH,
COTIPOBO’XKIaTh BBHICTYTUICHHUE MTPE3CHTAIINECH;

IpPU  BBITIOJHEHWN YYEOHBIX TPOEKTOB M HWCCIENOBAHUN (PU3NUECKUX
MPOLIECCOB pachpenessiTh O0S3aHHOCTH B TpYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJNTH 3a BBITIOJHEHUEM IIaHA ACHCTBUN U
KOPPEKTUPOBATh €T0, aJCKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIA] B
NeSTENHHOCTD TPYMIIbI, BRICTPABATh KOMMYHUKATUBHOE B3aUMOICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIly 00yueHus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAOIINXCSI YMEHUM:

UCIIOJIb30BaTh MOHSTHUS: CUCTEMa OTCY€Ta, MaTepualibHasi TOYKa,
TPACKTOPHsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmarus
(ynpyrasi, mjiacTuuyeckasi), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOJTIOTHO TBEPAOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(pPa3ByK U yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAITHHO30PKOCTb,
CHEKTPhI UCIYCKaHUS M TOTJIOMIECHUs, anbda, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEpHAsl SHEPIeTHKA,

paznuyaTh SIBJICHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIHMHEIHOE
JBIDKCHUE, PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIKEHHE, CBOOOJHOE
NaJieHue TeJl, PABHOMEPHOE JBUKEHHE IO OKPY>KHOCTH, B3aUMO/ICHCTBUE



TEJ, PEaKTUBHOE JBU)KEHME, KOJeOaTeabHOE JIBU)KEHUE (3aTyXarolue U
BBIHY’KJICHHBIE KOJIEOaHHsI), PE30HAHC, BOJIHOBOE JBH)KEHHE, OTPAKECHUE
3BYyKa, IPSAMOJIMHEMHOE paclpOCTPAHEHHE, OTPaKCHUE W IPEJIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEI0ro CBETa B
CHEKTp M CJOKEHHE CIEKTPaJbHbIX LBETOB, JAHCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEWYATOrO CIEKTpa
U3JIyYEHUs) TI0 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb HPOSBJICHUE U3YYEHHbIX (U3NYECKUX SBICHUH B
OKpy>KaroleM Mupe (B TOM uucie (PuU3MUecKHe SBICHUS B MPHUPOJE:
NPWINBBI U OTJIMBBI, JBUKEHUE IU1aHeT COJIHEYHOUM CUCTEMBI, PEaKTUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LIBETa Tel,
ONTHUYECKHE SIBIEHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yJIbTPaUOIETOBOIO M PEHTIC€HOBCKOIO H3JIY4YEHHH, €CTECTBEHHBIH
PaaMOAaKTUBHBIN (OH, KOCMUYECKHUE Jy4d, PaJAMOAKTUBHOE H3IyuEHUE
OPUPOAHBIX MHUHEPAJIOB, JEHUCTBHE PaJMOAKTHBHBIX W3Iy4YEHUH Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IE€PEBOAUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBa (MPU3HAKU) (PU3MUECKUX
SIBIICHUI;

ONMCHIBATh MU3yUYECHHBIE CBOMCTBA T€ M (PU3HYECKHUE SBJICHUS, UCIIONIb3YS
¢bu3nyeckue BeNWYUHBI (CpelHsAs W MIHOBEHHAs CKOpPOCTb Tejla MpH
HEPaBHOMEPHOM JIBMIKEHUH, YCKOPEHHE, INMEpPEMEIICHUE, MyTh, yIJoBas
CKOPOCTb, CHJIa TPEHUS, CHJa YHPYrOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOJIHOTO TMAaJEHMs, BEC Tejld, HUMIYJbC TeEla, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHIMANbHAs DSHEpPrus Tea,
NOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANbHAS SHEPrus CKaTou
NPYKAHBI, KHHETHYECKas SHEpIus, IIOJIHAs MEXaHU4ecKas >SHeprus,
NEPUOJ U 4acTOTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTesib MPEJIOMJICHUSI Cpelbl), IPU OMUCAHUU
IPaBWIBHO TPAaKTOBAaTh (PU3MUYECKUN CMBICH HCIHOJB3YEMbIX BEJIMYUH,
0003HaYeHUsT U eJUHUIIbl (U3UYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIONINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C JAPYTHUMH BEIMYHMHAMM,
CTPOUTD IrpapMKH U3yUEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3NUYECKUE SIBJIEHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTuu, 3aKOH BCEMHUPHOTO TIATOTEHUS,
OPUHLMII CYNEpPHO3ULUN CHJ, HIPUHLUI OTHOCUTeNbHOCTH [anuies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPaHEHUS 3apsAJ0BOr0 U MaCCOBOTO YMCET



OpU SJEPHBIX PEAKIUSAX, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIHUPOBKY
3aKOHA M 3alIMChIBaTh €I0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSACHATHh (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Omnopol Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBJIICHU,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3ajayd  (omMparolmuecs Ha CcUcTeMy U3 2—3
yYpaBHEHHUI), HUCTIONB3YsI 3aKOHBI U (HOPMYIIBI, CBS3BIBAIOLINE (PU3NUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/ayd 3allMChIBAaTh KpaTKOe
YCIIOBUE, BBISBIATh HENOCTAIOIINE WIM M30BITOYHBIE JIaHHBIE, BbIOWPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIECHUS, IPOBOJUTh PACUEThI U
OLICHMBATh PEAJTMCTHUYHOCTh IOJYYEHHOTO 3HA4YeHHs (U3UUECKON
BEJIMYVHBI;

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIU
(GU3HYECKUX METOJOB, HCHOJb3Yys ONUCAHWE HCCICJAOBAHMS, BBIJIEIATH
IPOBEPAEMOE MPEANOJIOKEHHUE, OLEHUBAaTh NPaBUIBHOCTh IOPSAKA
NPOBECHUSI  UCCJIENOBAHMS, JEJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3ysbTaThl HAOIIOACHHUI U ONIBITOB;

OPOBOAMUTH OMBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
(¢u3nyecKkux CBOWCTB Ten (M3yuyeHHE BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXpaHEHUs! HHEPruM, 3aBUCUMOCTh MEpHOJia KoJeOaHUHl NPY>KUHHOTO
MasTHHKA OT Macchl Ipy3a U JKECTKOCTH NPY>KHUHBI U HE3aBUCUMOCTbH OT
aMIUIATY Il MAJIbIX KOJIEOaHUM, MPSAMOIMHEHHOE PACTIPOCTPAaHEHHE CBETA,
paszioxeHue Oeloro cBeTra B CIEKTP, U3yUYEHUE CBONCTB M300pa’KE€HUS B
IJIOCKOM 3€pKajie W CBOMCTB HM300pa)k€Husi NpeaMera B coOuparoien
JUH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IY4YEHUs):
CaMOCTOATENTFHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJA  ONbITA U €ro  pe3yJsbTarhl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOJNUTH MPU HEOOXOAMMOCTH CEPHIO NMPSAMBIX MU3MEPEHUMN, ONPEeIIsis
cpelHee 3HadeHue uzMepsieMoll BenuuuHbl ((POKYCHOE paccTosiHue
coOuparomell JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEPEHUS
(M3MepUTENHHOTO IPUOOpPa);

IPOBOJNUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKMX BEJIUYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH (3aBUCHUMOCTb IyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM J[IBUJKEHUU 0€3 HayaJlbHON CKOPOCTH, IEpUOAa
KOJIeOaHU MaTeMaTH4eCKOro MasiTHHUKa OT JUIMHBl HUTH, 3aBUCUMOCTH
yIjla OTpaKeHHsI CBETAa OT yrja MaJieHUs U yrjla NpeJoOMIICHHs OT yria



najieHus): IUIAHUPOBATh MCCIEOBAHUE, CAMOCTOSITEIHLHO CcOoOUpaTh
YCTaHOBKY, (PUKCUPOBATh PpPE3yJbTaThl TOJYYEHHONW 3aBHUCHUMOCTHU
bU3MYECKNX BEIWYUH B BUJE TAOIWIl U TpadHKOB, JENaTh BBIBOJBI IO
pe3yJbTaTaM UCCIeI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEpPEHUS (U3MUECKUX BEIMYMH (CpeaHsis
CKOPOCTh M yCKOpPEHHE Tejda TMpPU PaBHOYCKOPEHHOM JBHIKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HUsl, KECTKOCTh MPYKHUHBI, KO3PPULIUEHT
TPEHUS] CKOJBKEHUS, MEXaHW4ecKas pabdoTa W MOIIMHOCTh, YacToTa MU
nepuoJl KoJeOaHW MaTeMaTH4ecKoro | MPYKUHHOTO MAasiTHUKOB,
ONTHYECKasl Cuja coOuparomer JUH3bI, PaguoaKTUBHBIA  (OH):
MJIAHUPOBATh M3MEPEHUS, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEeAYs MPEIOKEHHOW MHCTPYKIMHU, BBIYUCIATD
3HAUYCHUE BEJIMUMHBI U aHATU3UPOBATH MOTYUYECHHBIC PE3YJIbTAThl C YUETOM
3aJJaHHOM MMOTPEMIHOCTH U3MEPEHHU;

COOJII0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

pa3iuyaTth OCHOBHBIC MPHU3HAKKM HW3YUYCHHBIX (PU3UUECKUX MOJEIIeH:
MaTepualbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUCYHBIM HCTOYHHK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEJb aToMma, HYKJIOHHas
MOJIEJIb aTOMHOTO $1/Ipa;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCAHUS (B TOM YHCIIE:
CIIUJIOMETpP, JaTYMKHU TMOJIOKEHUS, PACCTOSHUS U YCKOPEHUsS, pakera,
9XOJOT, OYKH, TMepuckom, Qoroanmapar, ONTUYECKHE CBETOBOJIbI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), UCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUH W  HEOOXOIUMBbIC  (PUBHUECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH U3YUYEHHBIX TEXHUUYECKHUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTHYECKUX TPOIECCOB
Opy PEHICHUH YYEOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U coOMparoiei JMH3E;
OPUBOAUTH  MpUMEphl  (HaXOAWTh  HMHPOpPMALMIO O  MpUMepax)
MPAKTUYECKOTO MCIOJIb30BAHUSI (PUBMYECKUX 3HAHUM B TOBCEIHEBHOM
KU3HH I oOecrieueHnsi 6€30MacHOCTH MPU OOpalleHuy ¢ MpubopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 3J0POBbS M COOJIOJCHUS
HOPM KOJIOTHUYECKOTO TTOBEJICHUS B OKPY Karolen cpejie;

OCYUIECTBJIATh TMOUCK HHPoOpManuu (U3UYECKOTO COJAEpKAHUS B
HNHTepHeTe, caMOCTOSITENIbHO POPMYJIUPYS TTOMCKOBBIN 3aMpOC, HAXOIUTh



NYTHU ONpPEENIEHUsI JOCTOBEPHOCTH MOJyYEHHON MH(OpMAalMM Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIONOJTHUTENbHBIX HCTOYHUKOB;

UCTIOJB30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAayYHO-TIOMYJISAPHYIO
JAUTEpaTypy (PHU3MYECKOTO  COAEpXaHHUs, CIPABOUYHbIE MaTepuabl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMy KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMAIIMK W3 HECKOJbKHX HCTOYHHUKOB (PU3UYECKOTO COJEpIKAHUS,
myOJIMYHO TPEICTABISATh PE3yIbTaThl MPOESKTHON MM MCCIEA0BATEIbCKOM
NESTeNIbHOCTH, TMpPU 3TOM TIPaMOTHO  HUCHOJB30BaTh  W3YYEHHBIN
NOHATUWHBIN ammapar HM3y4yaeMoro pasjena (pU3sMKU U CONPOBOXKIAThH
BBICTYIUUICHUE TIpE3eHTAaIlMed C Yy4€TOM OCOOEHHOCTEW ayJauTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos JJICKTPOHHBIE
u@poBbIe
Ne i/ HaumeHoBaHue pa3/ieioB U TeM NMPOTrPaMMbI Konrposbubie = IlpakTuueckue (urtpp )
Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. ®usuka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUpPa
bu6mmoreka [JOK
11 o - 2
FISHRa T Hayka O npHpoe https://m.eds00.ru/7f416194
bubmmoreka [JOK
1.2 o 2 1
HISHHCCICHE BETHAHIRT https://m.edso0.ru/7f416194
bu6 OK
1.3 EcTtecTBeHHOHAy4YHBIN METO/] TO3HAHUS 2 1 htI;Isz:]/I;In(:.T: sz?)cEIru 171416104
Hroro mo pazneny 6
Pa3nen 2. [lepBoHavajibHbIE CBeIEHNS 0 CTPOCHUHU BellleCTBA
bu6mmoreka [JOK
2.1 1
CTpoene sewecTsa https://m.eds00.ru/7f416194
99 JIBM>KEHUE ¥ B3aMMO/ICHCTBUE YaCTHII 9 1 bu6mmorexa [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPETATHEIE COCTOAMAA BEMeCTna https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBu:KeHHe U B3aMMOAelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHIICCKOT ABIDKCHNC https://m.eds00.ru/7f416194
3.2 WNuepuusi, macca, IIIOTHOCTh 4 1 Bbubnuoreka [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

33 (una. Bt o 14 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Paznea 4. laBieHue TBEPABIX TeJl, }KMAKOCTel U ra3oB
41 Hasnenue. [lepenaua naBnenus TBEPAbIMU 3 bubmmoreka [IOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.eds00.ru/7f416194
Bbu6nuoreka [JOK
42 Hlanerie KiAKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATmocheproe rasekHe 0 https://m.edsoo.ru/7f416194
44 JelicTBHE )KMAKOCTH U Ta3a HA IOTPYKEHHOE B 7 9 bubnuoteka [IOK
' HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MOIIHOCTB. DHeprust
bu6nmoreka [JOK
>1 Pabora 1 mowmoCTE 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
52 HpocTie MeXaHH3MEI > ! https://m.edso0.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CRATIICCKA SHepri https://m.edsoo.ru/7f416194
Hroro o pasnery 12
[ToBTOpeHME 1 0000IIICHNE COIepKaHU Kypca (PU3UKH 3a 3
7 xnacc
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

8 KJIACC

KosmmuecTBo 4yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/iesioB U TEM uugpoBbie
Ne i/ P Kontponbnbie  IIpakTudeckue (upp )
NMpOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3pnen 1. TeruioBble siBJIeHUsE
. but6mmoreka IIOK
11 CrpoeHue 1 CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
but6moreka [IOK
12 Teruosbie mpouecce! 21 1 ° https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasjnen 2. DiaekTpryeckue 1 MATHUTHBIE sIBJICHHS
21 DNEeKTpUYECKHE 3aps/ibl. 3apsyKEHHbIE Tea U 7 1 bubnuoteka [IOK
' X B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [IOK
2.2 I1oCTOSIHHBIN 2JIEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
but6mmoreka [IOK
23 Marnutibie ApieHs 0 1 15 https://m.edsoo.ru/7f4181ce
bu6munorexa [IOK
2.4 4
DUICKTPOMArHHTHAS HHAYKLHA https://m.edsoo.ru/7f4181ce
Uroro mo paznemy 37
[ToBTOpenue n 00001IIeHNE CotepKaHUs Kypca (PU3UKH 3a 3
8 Kiacc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KosmyecTBo yacos JIEKTPOHHbBIE
HanMeHoBaHMe pa3/ie/ioB U TeM uudposbie
Ne i/ P Kontponbnbie  IIpakTuyeckue (1up )
MPOrpaMMbIl Bcero odpa3oBaTeIbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. Mexannuyeckue siBJIeHUsI
11 MexaHHYeCKOE IBUKESHHE U CIIOCOOBI €T0 10 1 bubmuorexa [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.2 B i 20 1 3
SAIMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXpaHEe 10 3
KOHbI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Pa3znen 2. Mexannueckue K0J1e0aHUA Y BOJHEI
bu6mmorexa [JOK
2.1 M 0 7 3
CXAMITCCIHE KOMChAT https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKue BO .3 8 1 3
RATMHACCKHC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 15
Pa3nen 3. Di1eKTPOMArHUTHOE 1M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHUTHOE T0JIE U 6 9 bubmmnorexa [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo paznemy 6
Paznen 4. CBeToBblIe sIBJIEHUSI
41 3aKOHBI pacCIpOCTPAaHEHUS CBETA 6 2 bu6mmoreka [IOK



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

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

bub6mmoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKUE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenue 6emoro cBera B CIIEKTp 3 2 httos://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
51 Hcnyckanue u moromeHne CBeTa aroMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bu6nmoreka [JOK
52 Crpoeire aToMHOIO AP 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
5.3 SnepHble peakiyn 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpHUTE/ILHO-00001IAIOIIHIT MOTYJIb
6.1 [ToBTOpeHue 1 06001IEHIE COACPIKAHUSL 9 5 bubinmoreka LIOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pasnery 9
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 27



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

HNOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE Oo6opynosanue LHO
Ne nudposbie «Touka pocra»
W Tema ypoka Beero Kontpoubueie | IIpakTtnyeckue 06pazoBaATETbHbIE
padoTsI padoThI pecypest
®du3uka — HayKa o pUpoze.
1 SIBnenus npupomsl. 1
DuU3NYECKUE SBICHUSA
MexaHHuecKue, TeIIoBbIE,
2 AJICKTPUYECKHE, MATHUTHBIC, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS
W3mepurenbHbIi
3 Ou3nuecKue BETMIUHBI H HX 1 WIAH/D,
H3MepeHue TEPMOMETHI,
CEKyHJIOMEP
Ypok-uccnenoBanue
"M3MepeHue TeMIeparypbl
4 IIPH TTOMOIIIH KUJIKOCTHOT'O 1 1
TEPMOMETpPA U 1aTYNKA
Temneparypbl”
Kak ¢usuka u npyrue xenoO, MapuK,
€CTECTBEHHbIE HAYKH U3y4YaloT HITaTUB ¢ MY TOH,
5 MPUPOLTY. 1 bubmuoteka [{JOK M3MEPUTEIIbHAS
EcTtecTBeHHOHAYUHBIN METO https://m.edsoo.ru/ff09f72a JIEHTa
no3Hanus. Onucanue
(U3NYECKUX SBICHUH C



https://m.edsoo.ru/ff09f72a

MOMOIILIO MOJEIIEH

Ypok-uccienoBanue

Cocynpsl ¢ BOAOM,

"[IpoBepka runoTessl: MIepMaHraHaT Kalus
5 JIaJIbHOCTD MOJIETA 1IapHKa, KMnO,
MYIEHHOTO TOPU30HTAIBHO,
TeM OOoJIbIIe, 9eM OOJIbIIe
BBICOTA ITycKa"
JIuneiika
Crtpoenue BemecTBa. OMbBITHL,
7 bubnnorexka [IOK y4EHUYECKas,
JTIOKa3bIBAIOIIHNE TUCKPETHOE
P https://m.edsoo.ru/ff09fe0a MIIeHO, TOPOX, oTo
CTpOEHHE BEIeCTBa
MOJIEKYIT 30J10Ta
MPEIMETHOE CTEKIIO,
Karuisi BOJIbI €
bubnuoteka [IOK B3BEILLICHHOM
8 JIB>KEeHME YaCcTHI] BEIlIeCTBA .
https://m.edsoo.ru/ff0a013e YacTHUILIEH,
MMOKPOBHOE CTEKIIO,
MHUKPOCKOIT
JIBA CBUHIIOBBIX
LHMIMH]IpA C
VYpoxk-uccnenoanue «OnbITbI
KpIoukaMu, Habop
9 10 HAOJIFOJIEHUIO TEILUIOBOTO .
Tpy30B, PE3UHOBBIN
pacIIipeHHs Ta30B»
nacTuk, mmpur 150
MIT
Kon6a ¢ Tpy6ouxoii,
10 ArperaTHbl€ COCTOSTHUS CTaKaH C BOJIOH,
BEIIECTBA BOJIa ropsivasi u
XOJIOAHAs
1 B3anMocss3p Mexay bubmmorexa [IOK

CBOWMCTBaMH BEIIECTB B

https://m.edsoo.ru/ff0a0378



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

Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJIIPHBIM
ctpoeHreM. Oco6eHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI

12

MexaHn4uecKoe IBHKEHHE.
PaBHOMEpHOE U
HEPAaBHOMEPHOE JBUKEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Equnnis
CKOpOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a079c

Cxambs,
OTPaHUYUTENb,
TPAHCHIOPTHD,
TEJEKKa C ABYMSI
braxkamuy,
OIITORJIEKTPUYECKHUE
JATYUKH (2 1mT.),
mwiardopma
CTapTOBOTO
YCTPOMCTBA C
MPYKUHOU, OJI0K
TTUTAHUS

14

Pacuer nyTu u BpeMeHun
JBHKCHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a0ae4

CkaMbs,
OTPaHUYHUTEIb,
TPaHCIIOPTHD,
TEJEeKKA C JBYMSI
braxkamuy,
OIITOYJICKTPUICCKHE
TaTIUKH (2 mT.),
wiargopma
CTapTOBOTO



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

YCTPOICTBA C
NPY>KUHOM, OJI0K

MUTAHUSA
Nuepuus. 3akoH HHEPIUU.
15 B3anmoneiicTBue Tenm kak bubmmoreka [JOK
MPUYMHA U3MEHEHUS CKOPOCTH https://m.edsoo.ru/ff0a0c10
JIBUKEHHUSI TEI
IInotHOCTH BemecTBa. Pacuer Jluct 6ymary,
bu6nuoreka [JOK
16 Macchl U 00beMa TeJa 1Mo ero CTaKaH, MOHETKA,
https://m.edsoo.ru/ff0a0fee
TUIOTHOCTH KapTOH
Beck! ppruaxHbie ¢
a3HOBECaMU
JlabopaTtopHnast pabota P
AIIEKTPOHHBIE BECHI,
17 «OmnpeneneHue MmIOTHOCTH
" HECKOJIBKO
TBEP/IOTO Teay
HEOOJIBIIINX Tell
pa3Hoi Macchl
JBa MeTaIInueCcKuX
WIMH]PA Pa3HOTO
Pemenue 3a1a4 no reme bubmuoreka [IOK pap
18 " " o0bema, Habop
[InoTHOCTH BemecTBa https://m.edsoo.ru/ff0al23c
KaJIOPHUMETPHUYCKUX
Teln
DNEeKTPOHHBIE BECHI,
Cuna xak XapakTepUCTHKa WU3MEPUTEITbHBIH
19 B3aumMoieiicTBud Ten. Cra LWIWHIP, TBEPIOE
ynpyroctu. 3akoH ['yka TEJI0 HEU3BECTHOU
IUIOTHOCTH, HATH
JlaGopaTopHnas pabota
20 «/3yueHune 3aBUCUMOCTH

pactsbxenus (nedopmariim)



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

MPYKUHBI OT MPUITOKEHHON
CHJIBD»

CrnupaibHas
MpYy>XKUHA
SBnenue tarorenus. Cuina PYXHHa,
21 IUIACTHIIMH,
TSHKECTH .
MeTaJUTMYEeCKHUH
IIapUK
[lItaTuB ¢ MmydToii
CBs13b MEXKAY CUIION TSXKECTH U JIAIKOM,
29 1 Maccou Tena. Bec rena. bubnmoreka LIOK CIMpaJIbHAas
Pemenue 3aga4 mo reme https://m.edsoo.ru/ff0al778 | mnpyxuHa, HAOOP
"Cuna Tspxectn" IPY30B Maccoi 1o
100 r, nuHelKa
TeHHUCHBIN MY,
Cuna TsKecTH Ha IpyTux 9
bubmmorexa [JOK ITaTUB ¢ My(TOI U
23 rranerax. Ousznyeckue N
https://m.edsoo.ru/ff0a1502 JIAIIKOM, HUTD,
XapaKTEPUCTUKHU TIJIAaHET
HEOO0JIBIIIOE TENO
Becsl anekTpoHHBIE,
JTUHAMOMETP, HA0OP
bubnuoteka [IOK rpy30B, IITATUB C
24 W3mepenue cui. JluHaMomeTp 1 by g .
https://m.edsoo.ru/ff0al8cc My TOH U JIAIKOM,
CHHpalibHas
MpY>KHUHA
bu6mmorexa [JOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CIo)keHue ABYX CHII, Junamometp
26 HaITpaBJIEHHBIX IO OJTHOMN bubnnoreka [IOK 71a00paTOPHBIHA

npsiMoid. PaBHoieicTByIO1IIast
cHUII

https://m.edsoo.ru/ff0ala70



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

Penrenue 3amau mo teme

27 "PaBHOelicTBYIOIIAS CHIT"
[lItatuB ¢ mydroit
Y JamKou, Habop
rpy3os o 100 r,
cCHHpalibHas
TpeHue CKOJIbKEHUS U TPEHHE MpY>KHHa,
28 nokosi. Tpenue B mpupoje u bubmmorexa [IOK JTUHAMOMETP
https://m.edsoo.ru/ff0alb9c .
TEXHUKE JIeMOHCTPAIIMOHHBII
CO CTOJIUKOM,
JTMHAMOMET)
1a00paTOPHBIH,
HUTH
JlaGoparophas pabora
«3y4yeHue 3aBUCUMOCTH
29 CHUJIBbI TPEHUS CKOJIbKEHUS OT bubnmnorexa [IOK
CHUIIBI JABJICHUS U XapaKTepa https://m.edsoo.ru/ffOalcc8
COIPHUKACAIOLIUXCS
ITOBEPXHOCTEN»
TpUOOMETP,
JTUHAMOMETP, Habop
rpy3os 1o 100 r,
Pemenne 3amau Ha JINCT HaXXTauHOH
30 orpeieieHne Oymaru, JucT
PaBHOCHCTBYIOLIEH CUTIBI pE3UHBI,
JepeBsIHHAS OTIOpa,
KaTKH, CTEKJISTHHBIE
TUTACTHHBI, TTUTIETKA
31 Pewenue 3aau mo temam: bubnuoreka [IOK Junamomerp,



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

«Bec tenay, «['padpuueckoe
n3o00paxenue cuiny, « CHITbD»,
«PaBHOAENCTBYIOIIAS] CHIDY

https://m.edsoo.ru/ff0alde0

JIEPEBSHHBIN
Opycok, Habop
rpy3oB o 100,
JIepeBsIHHAS U
IJIACTUKOBAs PEUKH

KonTponbHas padota 1o
TeMaM: «MexaHudeckoe
IBIKeHHMey, «Macca,

32
IUIOTHOCTLY, «Bec Tenay,
«I'papuueckoe n3odpaxenue
cuiy, «CHITBD)
HaBnenne. CriocoObl
33 YMEHbIIICHUS U YBEIHUCHUS bubnmorexa [JOK
https://m.edsoo.ru/ff0a20a6
JaBJIEHUS
JlaBnenue raza. 3aBUCUMOCTD EmkocTh ¢ meckom,
34 JaBJIEHUs Ta3a oT 00bEMa bubnmorexa [OK JTOIIIEeYKa C
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl BO3ISIMU
Crakad 00bEMOM HE
menee 200 i,
OyThUIKA C BOJIOH
KOMHaTHOM
[lepenava naBieHus TeMIepaTypsbl,
35 TBEPABIMU TEIIAMH, bubnnoreka [IOK JJIEKTPOYANHUK C

SKUIKOCTSIMU U Ta3aMU. 3aKOH
ITackans

https://m.edsoo.ru/ff0a25b0

ropstaeit BOAOM,
KaJIOpUMETD,
CTEKJISIHHBIN COCY]I
okoJ1o 30 M) ¢
OTBOJIHOM TPYOKOH,
KyCOYeK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

MEIULIMHCKOTO
nuradra (He MeHee 2
CM), TaTYUKH
JaBIICHUS U
TEeMIIEPaTyphI U BA
USB — kabeins,
OJIHOPa30BbIN
IITIPUIL C
OTpaHUYUTEIIEM
xo1a 00béMom 50

MII
JlaBieHne B )KUIKOCTH U Tase, [ITap ITackais,
36 BBI3BAHHOE JE€HCTBUEM CHUJIBI bubnnorexa [IOK CTaKaH C BOJOH
https://m.edsoo.ru/ff0a2718 A
TSDKECTH
Cocyn ¢
Pemenue 3amay mo Teme
bubnmnorexa [IOK OTBEPCTUAMU HA
37 «/laBrieHnE B KUIKOCTHU U .
https://m.edsoo.ru/ff0a2826 | pa3HoOIi BBICOTE,
raze. 3akoH Ilackaisy .
CcTakaH Cc BOJOH
bu6mmoreka [JOK
38 Coo01maromnmecs cocyabl
HIarot e https://m.edsoo.ru/ff0a2970
CooOmaroruecs
COCY/IbI, CTaKaH C
39 I'mapasiuyeckuii mpecc Bubmorexa HOK BOJIOH
P p https://m.edsoo.ru/ff0a3136 ’
MepMaHTaHAT KaJIHs
KMnOy,, raunepuH
40 Manowmetpsl. IlopiineBoi
JKUIKOCTHEIA HAacoC
41 Atmocdepa 3emmu. [Tpuanab! bubnuoteka [IOK MaHOMETP
CYLIECTBOBAHUS BO3YIIHOMN https://m.edsoo.ru/ff0a2b5a JKUJTKOCTHBIN



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

000104k 3eMITH. OTKPBITBIH,
3aBUCUMOCTh aTMOC(EpHOTO MaHOMETP
JTABJICHUS OT BBICOTHI HAJl METaTHYECKHIN
YpOBHEM MOpSI JI€MOHCTPAIIMOHHBII
42 Bec Bozmyxa. ATMocdepHoe bubnuoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
Becsl anexkTpoHHbIE,
map Ass
B3BEILIUBAHUS
BO3/yXa, HacOC
43 N3mepenne armochepHOro bubanoreka LIOK p H};);I ,H_ITaTI/IB c
nasiienus. OneltT Toppuyen https://m.edsoo.ru/ff0a2da8 YoM, .
KOJIBLIOM 1 MY(TOH,
OaHKa KecTsHasl ¢
MIPOOKOH,
CIHUPTOBKA
3aBUCUMOCTB aTMOC(HEPHOTO Eu6 110K
noIMoTeKA
44 JABJICHUS OT BLICOTHI HAJ
https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOPS
bapomerp-anepons,. bapomerp -
bubmmorexa [JOK
45 ATMOChepHOe TaBJICHHE Ha 1 aHEPOHU/T
PASTHYHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o Teme
"ATtmocdepHoe naBienue"
Cocyn ¢ BoJoil u
. HACBIIIEHHBIM
JleiicTBHe )KHIKOCTH U raza Ha
47 HOTpYKEHHOE B HUX Te0 bubnnorexa [IOK pacTBOpPOM COJIH,

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276

JTAHAMOMETP
1a00paTOPHBIi,
Habop Tpy30B,



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

HEeOO0JIBIIIOE TEIO

Junamomerp,
mTaTuB ¢ My(QTOoit U
JIATIKOM, TBa Teja

OJTMHAKOBOTO
JlaboparopHas pabora o0BeMa, J1Ba Tela
«Ormpenenenue OJTMHAKOBOTO
. bubnuoreka [IOK N
48 BBITAJIKUBAIOIIEH CHIIBL, o0BemMa pazHoi
. . https://m.edsoo.ru/ff0a33fc
JIEHCTBYIOIIEH Ha TeTo, Macchl, CTaKaHBbI C
MOTPYKEHHOE B )KUIKOCTHY BOJIOW U
HACBIIIEHHBIM
pacTBOpoM
MMOBAPEHHOM COJIU B
BOJIC
CTaJIbHOM I'BO3/Ib,
CTEKJISTHHYIO
TUTACTHH
JlaboparopHast paboTa 1o 7 .
QJIFOMUHUEBBIN
TeMme «Uccnenosanue
bubnnoreka [IOK LUJIMHAD, 1BA
49 3aBHCHMOCTH Beca Teja B BOJIE
. . https://m.edsoo.ru/ff0a3514 | oAMHAKOBBIX IO
0T 00bEMa TOrpyKEeHHOH B
o0beMy Tena u3
KUJKOCTh YaCTU TEJIa»
napadvHa U
POOKH, KyCOUYeK
MOJTUATUIICHA
bubmmoreka [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
51 IImaBanue cynos.
BosnyxomiaBanue
52 Pemenue 3amad mo reMam: bubnmorexa [JOK



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

«IlimtaBanue cynos.
BoznyxoruiaBanue,
«/JlaByieHME TBEPABIX TEI,
JKUJAKOCTEH U ra30B»

https://m.edsoo.ru/ff0a3654

TUpsl, TETIEXKKA,

bubmuoreka I{IOK JTUHAMOMETD,
53 Mexanudeckasi pabota 1 P .
https://m.edsoo.ru/ff0a3f82 NIPY’KWHA, INHEWKa,
Habop TPy30B
MorrocTs. EquauIs! bu6nuoreka [JOK
54
MOIIIHOCTH https://m.edsoo.ru/ff0a3f82
.. Cekynmomep,
VYpoxk-uccnenoanue "Pacuér yH p
. HU3MEpHUTEIIbHAS
55 MOIIIHOCTH, Pa3BUBAEMOM TIPH 1
. " JICHTA, BECHI
MOBEME TT10 JICCTHHUIIC
HAITOJIbHBIE
Prruar, OJyioku
56 [TpocTeie MexaHu3MBbI. Poryar. OOBWKHBIA U
PaBHOBecue cui Ha phiuare HETIOIBMIKHBIHN,
BOpPOT
Prruar Ha mratuse,
Prryaru B TexHuke, ObITY U
Habop rpy30B
npupoe. JlaboparopHas bubnuoteka [IOK N
57 0.5 Maccoi o 100 r,
pabora «lccnenoBanue https://m.edsoo.ru/ff0a478e .
. JINHEWKa,
YCIIOBUY PaBHOBECHUS phIUara»
JTMHAMOMET]
Pemenue 3ama4 mo teme
58 «Y cIIOBUSA paBHOBECHS bubmiorexa [OK
p https://m.edsoo.ru/ff0a48a6
pbIyara
I'ogoBast koHTpoOIBHAS paboTa
59 3a 7 knacc/ Beepoccutickas

mpoBepoyHas paboTa



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

Koadduuument nmoneznoro

JlepeBsiHHasA 10CKa,

- JTMHAMOMETD,
JIEUCTBUSI MEXaHU3MA.
W3MEpHUTEITbHAS
60 JlaGoparophas pabora 0.5
. JieHTa, OpyCoK,
«M3mepenne KI1J] HakioHHON o
mTaTuB ¢ My()TOi U
TJIOCKOCTH .
JIAnKOM
61 Pemenue 3amad o reme bu6mmoreka [JOK
"Pabota, momHOoCTh, KIT/1" https://m.edsoo.ru/ff0a4c48
TEJIeKKa,
HETOIBMKHBIN
0JIOK, HUTB, TPY3,
MexaHnudeckasi SHEpTusl. mITaTuB ¢ My(YTOI U
bu6mmorexa [JOK . .
62 Kunetnueckas u JIATIKOM, HUTSIHOM
https://m.edsoo.ru/ff0a4252
MOTEHIUATbHASI DHEPTHSI MAasiTHUK,
crupasgbHas
Mpy>KHHa,
TEHHUCHBIN M4
3aKOH COXpaHEHHUs bubnnoreka [IOK
63 .
MEXaHUYECKOM SHEPTUH https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEpUMEHT I10 TEME Htatus ¢ mydToii
"DKCIIEpUMEHTAIBHOE U JIAIIKOM,
ornpezeeHue U3MEHEHUS MeTaJUTMYECKHUM
64 KMHETUYECKOU U 1 HIapHK,
MOTEHIUATbHON SHEPTUH TIPU U3MepUTeIbHas
CKaThIBaHHUH TeJa MO JIEHTa, CEKYHJOMeEp,
HAKJIOHHOM IIIIOCKOCTH" ’KE1100, BECHI
KonTponbhas paboTa mmo teme
65 «PaboTa 11 MOIITHOCTE.

DHeprus»



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

[ToBTOpeHME 1 0000IICHIE
66 coJepKaHus Kypca QU3UKH 3a 7
KJ1acc

but6mmoreka IIOK
https://m.edsoo.ru/ff0a4eeb

[ToBTOpEeHME M 0000IIICHUE
67 cojiepaHus Kypca hu3uku 3a 7
KJIacc

[ToBTOpenue n o6o0IIEHUE
68 coJiepKaHus Kypca QU3UKH 3a 7
KJ1acc

butmmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO HACOB
10 [TIPOT'PAMME

68

11



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

Kosun4yecTBo yacoB DJIEeKTPOHHbIE Odbopyasanue HO
Ne nudpossbie «Touka pocra»
Tema Ypoka KOHTpOJ‘ILHLIe HpaKanecmle
n/n Bcero oOpa3oBare/ibHbIE
padoTbI padoTbI
pecypcbl
OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
UX OTBITHBIE
MOJITBEPKICHUS
5 Macca u pazmep aToMOB U 1
MOJIEKYJ
Moaenu TBEpAOTO,
3 JKUIKOT0 ¥ ra3000pa3Horo 1 bubmmorexa [OK
. p https://m.edsoo.ru/ff0a540e
COCTOSIHMM BelllecTBa
OObsicHEeHHE CBOICTB
TBEPJOTO, JKUJIKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEILIECTBA HA OCHOBE
IIOJIOKEHU N MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUU
5 Kpucrannuueckue u 1 bu6muoreka [IOK
amop(HbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
5 KalWUISIPHOCTb. 1 bu6nuoreka [IOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTSHKEHUE



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

TennoBoe pacupeHue u

bubmnorexa [JOK

! cKarue https://m.edsoo.ru/ff0a5a26
Temneparypa. Csi3b JlaGopartopHbrit
3 TEeMIIepaTyphl CO TEPMOMETD, AaTUHK
CKOPOCTBIO TEMIOBOTO TEMIIEPaTyphI
JBIDKEHUS YaCTHIT
JdeMoHcTpanus
«H3menenune
BHyTpeHHsIs1 SHEPTHS. BHYTPEHHEH SHeprun
9 CHOCOBEL H3MCHCHMS bu6muoreka LIOK TeJIa IPU TPEHUH U
N https://m.edsoo.ru/ff0a5c60 yaape»: 1aT4uk
BHYTPCHHCH SHEpritd TEMIIEPATYPHI, IBE JTOCKH,
JABC CBUHIIOBbIC
IIACTUHKH, MOJIOTOK
JeMoHCcTpanus
«TenJonpoBoAHOCTbY:
JNATYUK TEMIIEpaTyphl —
2 IIT., CTAILHOM JIUCT C
KpenexxoMm, My(ThI 715
mTaTuBa, HAbOP
CTEpKHEU U3 MEIIU U
10 Bupl TeruIonepeiaun bubanoreka LIOK CTaJIM C NJJACTUKOBBIMU

https://m.edsoo.ru/ff0a6412

HacaJakaMu U
TEPMOITPOBOIAILICH
IacToM, CTaKaH U3
TEPMOCTOMKOTO CTEKJIa
Ha 250 mu1, MHIepUuH
JdeMoHcTpanus
«IlorJiomeHue cBeTOBOIM
IHEPruM»: Ba JaTYMKa


https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

TeMIIepaTypsl, Jamiia,
JucT 6e710i 1 Y€pHOH
Oymaru, CKoT4

11

VYpoxk-KoHpepeHIus
"[IpakTrueckoe
HCIOJIb30BaHUE TETUIOBBIX
CBOICTB BEILIECTB U
MaTepHajoB B LEJAX
sHeprocOepexeHus"”

butmmoreka [IOK
https://m.edsoo.ru/ff0a65c0

12

KoanuecTBO TEIUIOTHI.
V nenpHas TEIUIOEMKOCTD

bubnmnoreka [JOK
https://m.edsoo.ru/ff0a6976

JdeMoHcTpanus
«KoanuecTBO
TEIUIOTBI U
TEMJI0EMKOCTb):
JaTYUK TEMIEPATYPhI —
2 MIT., CTAIBHOM JIUCT C
Kpenexxom, npodupka 2
IIIT., CTaKaH
TepMOCTOWKUH Ha 250
MJI, CIIUPTOBKA, JOXKKa
JUTSI TUTABJICHUS, TIITTIPHI]
IIacTUKOBEIN Ha 10 M,
LIITPUL IJTACTUKOBBIN
Ha | mu1, Topsiyas Boga
(oxogo 50 OC),
X0JIOIHAs BO/Ia (OKOJIO
20 OC), CITMYKH,
candeTka, CTakaH
1acTuKoBBIA Ha 500
MJI, KaJJOpUMETP,
ITyTOBHIIBI



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

IUIACTUKOBBIE 2 IIIT.

YpaBHEHUE TEIIIOBOTO

bubnuorexa [JOK

13 f:giggi’:;;i%‘;iﬁ: 1 https://m.edsoo.ru/ff0a7088
JlaGoparopnas paGora JlaTanx Temneparypet,
"UccnenoBanue sBICHUS ep MOMVeTp’ KaJIOpHMETD,
14 TenIo06MeHa pH bubmuorexa [JOK MEPHBIH [HIHHIID
. https://m.edsoo.ru/ff0a6a98 (MeH3ypka),
CMCILNBAHUH XOJIOIHOM 1 J'Ia60paT0pHI:Ie CTaKaHBblI,
ropstiei Boxpl" ropsidasi ¥ X0JI0JIHas BoJia
Pacuet xonmyecTBa
TEIJIOTHI, HEOOXOIMMOTO
15 JUTS HarPEBAHUS TENA U
BBIJIEJISIEMOT0 UM PU
OXJIAXKICHUHT
JaTuuk Temnepartypsl,
TEPMOMETP, KAIIOPUMETD,
JlaboparopHnas padora ropsiyast ¥ X0J0JHas BOJIa
16 "OnplgnenzHHe I})ILLeJmHOI?I bubmorexa [OK MeI;)HHﬁ I_II/IHI/IHip, rpy3 ’
S —"" https://m.edsoo.ru/ff0a6bb0 THEpUe KT ¢
KPHOYKOM, HUTh,
OJICKTPOHHBIC BECHI
JdeMoHcTpanus
«A3meneHne
OHeprusi TOIIUBA. BHYTPEHHEH JHeprin
17 Ve Has TemoTa bubnmnorexa [IOK npu aedpopmManuu

CropaHust

https://m.edsoo.ru/ff0a7b5a

TeJIa»: KYCOUKH
CBHUHIIOBO —
OJIOBSTHHOTO TIPHITOS
maccoi 0,5 — 1 r, noxxka



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

JUIS TIJIaBJICHUS,
CIMPTOBKA, CKYpyTKa
TEPMOMIAPHBIX
MIPOBOJIOK, AATYUK
TeMIepaTypbl
TepMOIAPHbIH,
HaKOBaJIbHS,
MHUKPOOTBEPTKA,
MOJIOTOK,
IJIOCKOT'YOIbI, CIUPT

18

IImaBnenue n
OTBEpJICBaHUE
KPUCTAJUTMIECKUX TEI.
VY nenpHas TemioTa
IUIaBJICHUSA

but6mmoreka IIOK
https://m.edsoo.ru/ff0a71d2

DpoHTAIbHASA
JadoparopHas padora.
«Obpa3zosanue
KpUCmasnoe»: MUKpOCKOIL,
poOUpKa ¢ HACBHIIIEHHBIM
pacTBOpoM
JIBYXPOMOBOKHCJIOTO
aMMOHUS, TIPEAMETHOE
CTEKJIO, CTEKJISTHHAS
najouka

19

JlaGoparopHas paboTa

"Onpenenenue yaeabHOMU

TEIIOTHI IUIABJIEHU JIbaa"

bubmnoreka [JOK
https://m.edsoo.ru/ff0a72fe

JlaTuuk TemMneparypsl,
ropsiyas BOAa, CTaKaH
IUIS IPUTOTOBJICHUS
TEIION BOJBI, IIyCTON
CTaKaH JJIsl CJIMBa
OCTAaTKOB BOJBI,
CTaKaHYUK C KyCOUYKaMu
JIbJ1a, KaJIOPUMETD,
BeChl, caiderka

20

[TapooGpazoBanue u
KoHaeHcanus. Mcrapenue

but6moreka [IOK
https://m.edsoo.ru/ff0a740c

JdemoHcTpanus
«Hcnapenune cnupTa:
JATYUK TEMITEPATYPHI 2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

IIT., CTAJIbHOM JIUCT C
KpEenexxoM, MyQThI 1S
mIraTuBa 2 IIT.,
MPOOHPKa, KyCOUEK
TKaHH, TIPOBOJIOKA TSI
KpCIUICHUS TKaHH Ha
JaTYUKE, IIITPHIL
o0BsémMoM 10 M1, cimpT,
CTaKaH C BOJOM,
OCHOBAHHUE IIITATUBA CO
CTOMKOM

Kunienne. Y nenbHast
TEIJI0Ta MapooOpa3oBaHUs
Y KOHJICHCAITUH.

but6mmoreka IIOK

JdeMmoncTpanus
«M3y4yeHnune npouecca
KHIICHHS BOABI»: TaTUNK

21 TEMIIEPATYPHL, IITATUB
3aBUCUMOCTD https://m.edsoo.ru/ff0a786¢ paTypel, .
YHUBEPCANbHBIN, K002
TEMIEPATypPhl KUTIEHUS OT CTEKITMHHAS, CIHDTORK,
aTMoc(hepHOro JaBICHUS MOBapeHHas COJlb
BrnaxnocTs Bo3myxa. JlaTuuK TemMIepaTyphl,
JlaboparopHas pabora TCPMOMETP, MapIIs, COCYN
" bubmmorexa [IOK ¢ BOXO#
22 OmnpenencHre
. https://m.edsoo.ru/ff0a7628
OTHOCHUTEIBLHOU
BJIQXKHOCTH BO3yXa"
Pemenue 3amau Ha
23 oTpeieNICHUE BIAXKHOCTH
BO3/IyXa
[IpuHIMIBEl pabOTHI Monens gBurareis
TEIUIOBBIX JIBUTATEIIEH. BHYTPEHHETO CTOpaHHs,
24 [TapoBast TypOuHa. MOJIEIb TAPOBOU

JIBuraresb BHyTPEHHETO
CropaHus

TypOUHBI



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

25

KII/I TermoBoro
nsurarens. TenmioBnie
ABHUTATCIIN U 3allluTa

OKpy»Karoleil cpe/ibl

bubnunoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U
[IpEBpALIECHUS SJHEPTUH B
TETJIOBBIX MPOLIECCax

27

ITonroroBska k
KOHTpPOJIbHON paboTe 1o

teme "TermoBbIe ABICHUS.

H3MeHeHue arperaTHbIX
COCTOSIHUH BemiecTna"

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

28

KonTponbhast padota no

teme "TermoBbIe ABICHUS.

H3MeHeHue arperaTHbixX
COCTOSIHUI BeriecTa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onexrpuszanus ten. /[Ba
poJia IIEKTPUIECKUX
3apsi0B

JdeMoHcTpanus mo
onpejieIeHUI0 3HAKA
3apsiia Teja ¢
MOMOIIIbI0
3JIEKTPOCKOMA: JBa
AJIEKTPOCKOTIA,
CTCKJISTHHAS U
700HUTOBAS MaOYKa,
TeJa U3 pa3HbIX
MaTepUasoB: MATOUYKH
MeTaJUTh4YecKasi,
JepeBSHHAS,
pe3uHOBas,


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

nap$uHOBas, U3
OPraHUYECKOT0 CTEKIIa,
KYCOK IIIeJIKa i MeXa,
PE3MHOBAs IIACTHHA,
JIMCT TA3€Thl.

Ypok-uccnenoBanue
"DreKTpU3aIus Tel

30 .
WHIYKIIUCH U TIpH
CONPUKOCHOBEHHUH"
. DexTpomMe
Bzaumonetictue TPOMETP,
bu6mmoreka [IOK 700HUTOBAS U
31 3apsSOKEHHBIX TEJT. 3aKOH
https://m.edsoo.ru/ff0a87e4 CTEKJISTHAs MaJIovKa,
Kynona .
MeX | MIENK, CyaTaH
DNEKTPUUYECKOE TOJIE.
HanpsbxkeHHocTh
32 3IEKTPUYECKOTO ITOJIS bubmorexa [OK
p ' https://m.edsoo.ru/ff0a8a0a
[Ipuniun cyneprno3uuuu
INEKTPUIECKUX TOTeH
Hocurenu anexktpuueckux
33 3aps/10B. DIIEMEHTAPHBIN
3apsn. CtpoeHue atoma
JeMoHcTpanus «3aKkoH
COXpaHeHHus
IIpOBOﬂHHKHII IIEKTPHIECKOI'0
34 TUDJICKTPUKU. 3aKOH bubnuotexa [IOK 3apsiia npu ero

COXpaHCHUA
QJICKTPHUYICCKOI'O 3apdaa

https://m.edsoo.ru/ff0a8ef6

nepenave HECKOJIBKHM
TeJ KacCaHueM»: J1Ba
AIIEKTPOMETpa, J1Ba
MIAPOBBIX KOHIYKTOPa
OO0JBIINX, TPU MPOOHBIX



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

HIapyuKa Ha
M30JMPYIOIIEN pyUKe,
a51eKTpo(opHas MallIuHa,
CIIUPTOBKA

Pemenne 3aJa4 Ha

35 MIPHUMCHEHHE CBOMCTB bubmorexa [OK
P https://m.edsoo.ru/ff0a90cc
AJIEKTPUUYECKHUX 3apPsII0B
DIEKTPUUYECKHI TOK,
YCIJIOBHSI €TO
36 CVILECTBOBA butmoreka [IOK
TBOBaHMUSI.
Y https://m.edsoo.ru/ff0a95a4
Hctounuku
AJIEKTPUIECKOTO TOKA
37 JlercTBuUs 2IIEKTPUYECKOTO butmoreka [IOK
TOKa https://m.edsoo.ru/ff0a96b2
taTus ¢ Mmy¢Toil n
JIAIIKOM, JIeTKas
Ypok-uccnenoBanue
R OyMa’kHasi TUJIh3a Ha
[erictBre
HHTH, JIETKas
38 AJICKTPUYECKOTO OIS Ha
aJIOMHUHUEBAas T'MJIb3a Ha
MIPOBOJHUKHU U
" HHTH, CTCKJISTHHAS WU
TVDIICKTPUKU
500HUTOBAs MaJIOYKa,
LISIK HIIH MEX
DNEeKTpUUECKUI TOK B
but6moreka [IOK
39 MeTalax, )XHUJIKOCTIX 1
https://m.edsoo.ru/ff0a9838
rasax
JdeMoHCcTpanus
40 DneKTpruyecKas Henb 1 e€ «CocraBienue
COCTaBHBIC YaCTH 3JIeKTPUYeCcKOoi

meHmw»: tamna 12B



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

21BT, k1104, MOTYJIb
JUTSL TIOAKITFOUCHUS
HCTOYHUKA TOKa,
HCTOYHHUK ITOCTOSSHHOTO
TOKa

Cuna Toka. JJaboparopHas
pabota "U3mepenue u

but6moreka [IOK

JlaT4Mk TOKa, aMIIepMeTp
JBYXIIPEENBHBIN,

41 0.5 HMCTOYHMK ITMTaHUS,
PEryIUpOBAHKUE CHUJIIbI https://m.edsoo.ru/ff0a8bd6 KOMILIEKT MOBOIOB
ToKa"
PE3UCTOPLI, KIIFOY
DneKTpudeckoe JlaT4uK HanpsKEHN,
HanpspKkeHue. BonsTMeTp. BOJIETMETP
42 Jlaboparopras paboTa 05 bubnuorexa [JOK ABYXTPENCIBHBIM,
"Asmepenne 1 ' https://m.eds00.ru/ff0ade14 | HMCTOTHHMK HTAHNA,
KOMILJICKT IIPOBOJOB,
peryaupoBaHue
" PE3UCTOPHBI, KIIFOYT
HaTIPSHKCHHS
JdemoncTpauust
«Onpenenenue
COMPOTHUBJIEHUS
NPOBOAHUKA»:
pesuctop 3 Owm,
ConpotuBnenue MIEPEMEHHBII Pe3UCTO
butmoreka [IOK P P . P
43 MPOBOJIHUKA. Y IeJIbHOE KJTI04, U poBOi

COIIPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738

amrepmeTp, LuppoBoii
BOJIbTMETP, MOJYJIb JUISI
MOJIKJIOYEHUS
HCTOYHUKA TOKa,
HCTOYHUK ITOCTOSTHHOTO
TOKa



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

JlaboparopHast paboTa

Karymika — motok 2

"3aBUCUMOCTD mT., pesuctop R =10
3JIEKTPUYECKOTO OM, UCTOYHHMK TOKA,
44 COIIPOTUBJIICHUS buGnnorexa [IOK ocuuorpagpuuecKuii
P https://m.edsoo.ru/ff0aa738 P
MIPOBOJIHUKA OT €r0 JIJIUHBI, IaT4YuK
TUIOMIAH TIOTIEPEYHOTO
ce4yeHus U Marepuaia”
JdeMoHcTpanus
«HccnenoBanue
3ABUCUMOCTHU CUJIBI TOKA
B HIJOBOI[HI/IKB oT
3aBUCUMOCTH CHJIBI TOKA
bubnuoteka [IOK HANPSIKEHHsD: JTaTINK
45 OT HalpsDKEHUs. 3aKOH
https://m.edsoo.ru/ff0aad4a TOKa, JaTYHK
OmMa 151 yyacTka Lenu
HAIpPSHDKEHUS, PE3UCTOP,
peocTaT, UCTOYHUK
IIUTaHusA, KOMIIJICKT
IIPOBOJOB, KIIIOY
JlabGopaTopHas pabota HMCTOYHHK TOKa,
"UccnenoBanue amMIepMeTp, BOJIbTMETP,
3aBHCHMOCTH CHJIBI TOKAQ, KJII0Y, COEUHUTEILHBIE
46 HUAYIIEro Yepe3 pe3ucTo bubmmorexa [OK MIPOBOJa, ABa peocTaTa
Y pesp P, https://m.edsoo.ru/ff0aa04e p ’ p
OT COINPOTHUBJICHUS
pe3ucTopa U HanpsHKEHUs
Ha pesuctope”
JlaTamk ToKa, JaTYuK
HaIpsAKEHUA, aMIICPMETP
TlocnenoBarensrHOE U JIBYXIIPEICIbHBIH,
47 napasuieIbHOE COeUHEHUS BOJIETMETP
IIPOBOJIHUKOB JBYXIIPEIENIbHBIH,

PE3UCTOPBI, HCTOYHUK
IIUTaHUA, KOMIIJICKT



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

MIPOBO/IOB, KITIOY

JlaboparopHast pabota
"IIpoBepka mpasuiia
CJI0’KEHUS HAIIPSKCHU I

bubnnoreka [JOK

Pesucrop R1 =200 Om,
CBETOIHOI, KO,
HCTOYHHK ITIOCTOSAHHOI'O

48 MIPY MOCIIEI0BATEIIbHOM https://m.edsoo.ru/ff0aaa58 TOKa,
COETMHEHHUH JIBYX ociorpaduueckuit
pe3uctopoB” JaTYNK
Pesuctopst R1 =200
JlabopaTopHas pabota OmM, R2 =360 Owm,
"IIpoBepka mpaBuia Ass CBETOJINOI, KITIOY,
49 CHUJIBI TOKA MIPHU bubmmorexa [TOK HWCTOYHUK IMOCTOSTHHOTO
https://m.edsoo.ru/ffO0aadle
napauieIbHOM TOKa,
COEIMHEHUH PE3UCTOPOB" ociorpagpuyecKuii
TATYNK
Pemenue 3anau Ha
50 IpUMeHeHHe 3aKkoHa Oma bubnuoreka LIOK
JUTA pa3JIndHOTO https://m.edsoo.ru/ff0aaf8a
COEMHEHHUSI IPOBOTHUKOB
I[aT‘lI/IK TOKa, 1aT4YHUK
HANPSDKEHUS, aMIIEPMETP
PaGota u momrHOCTB /IBYXTPCACIBHDIH,
51 3JIEKTPUYECKOTO TOKA. bubmmorexa [IOK BOTBTMETP .
https://m.edsoo.ru/ff0ab124 TIBYXTIPEICITbHBIH,
3aK0H I[)KOyHH-HeHHa JJaMITIO4YKa, UICTOYHUK
IIUTaHus, KOMIIJICKT
MMPpOBOJOB, KIIHOY
JlaGopaTopHas pabora JlaT4MK TOKa, JaTUUK
59 "Onpenenenne pabOThI U bubnmoreka [IOK HaIIPSDKCHUS, annepMeTp
MOMNIHOCTH https://m.edsoo.ru/ff0ab3e0 | ABYXTIPEICTIBHBIM,
ANEKTPUIECKOrO TOKA" BOJIBTMETP



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

3HeKTpI/I‘{eCKI/Ie e u

JBYXIIPEJEJIbHBIH,
JJaMIIO4YKa, UCTOYHUK
IUTaHusA, KOMIIJICKT
NPOBOJIOB, KIIKOY
JdeMoHcTpanus
«JleicTBHE MJIABKOI'0
npeaoxpanuresis':
pesuctop 2 Om, namra
12 B 21 BT, k1104,

NOTpeOUTENN
53 K ccKoii SHe but6mmoreka IIOK Me[HAasI TPOBOJIOKA,
JEKTPUY Y SHEPTUU B
5 pK P https://m.edso0.ru/ff0ab660 | wmomyns ¢ 3a)KUMaMH,
piTy. KopoTkoe
MOAYJb JJIs
3aMBbIKAHHE 4
MOJIKJIFOYECHUS
HCTOYHUKA TOKa,
HCTOYHUK ITOCTOSTHHOTO
TOKa
JdeMoHcTpanus
«H3Mepenne moss
54 [TocTostHHBIE MATHUTBI, UX MOCTOSIHHOI'O MATHUTA»:
B3aHMOI[CI>iCTBHe JaTYUK MarauTHOT'O IIOJIA,
MOCTOSSHHBLIA MarHuT
I0JIOCOBOI
Mar"uThl (TI0JI0COBOM U
VYpok-uccienoBaHue AYTOBOH), HECKOILKO
55 " . bubmmoreka LIOK T€J, U3TOTOBJIEHHBIX U3
3y4eHue noJen
ye | https://m.edsoo.ru/ff0ac3d0 | pa3HBIX MaTepUaNIOB,
MOCTOSIHHBIX MATHUTOB
METAJUINYECKHE
OTIUJIKH, JIUCTHI OyMaru
56 MarsuTtHoe 1oJie. bubnunoreka [IOK

MaraurtHoe nosne 3eMin u

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

€ro 3HaYEHHUE JUIA KU3HA
Ha 3emie

OnbIT Opcrena.
MarnutHoe mone

JdeMoHcTpanus
«H3mepenue
MArHUTHOIO NMOJS
BOKPYT MPOBOIHUKA C

57 INEKTPUYECKOTO TOKa bubmmorexa [IOK TOKOM»: JIATUHK
https://m.edsoo.ru/ff0acld2
MarauTHO€ 0J€ KaTyIKH MarHuTHOI'O TOJIs, 1B
C TOKOM IITaTUBA, KOMILIEKT
IIPOBOJIOB, UCTOYHHUK
TOKa, KIII0OY
58 ITonroroBka Kk rogoBOM
KOHTPOJILHOH paboTe 1o
['onoBas koTponbHasK
59 pabota 3a 8 kmacc/
Bcepoccuiickas
poBepoYHas pabora
[Ipumenenue HUCTOYHUK TOKA,
JNIEKTPOMArHUTOB B peocrar, KaTyIIlKa,
TexHuke. JlabopatopHast KITIOY, COCJTUHUTEIILHBIC
60 paborta "U3ydeHue 0.5 bubamorera TIOK MIPOBOJIA, IITATHB
N https://m.edsoo.ru/ff0ac74a > ’
JEHCTBYSI MATHUTHOTO MOJIOCOBOM
T0JI Ha TIPOBOJIHUK C MOCTOSTHHBIA MarHUT
TOKOM"
DNEeKTpOoBUTaTEINb Mopens
MOCTOSIHHOTO TOKA. ANEKTPOABUTATENS
61 Hcnonb3oBanue bubnnoreka [IOK pazbopHas

3JIEKTPO/BUTATENCH B
TCXHUYCCKUX yCTpOfICTBaX
Y Ha TPAHCIIOpTE.

https://m.edsoo.ru/ff0ac86¢



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

JlabopaTopHas paboTa
"KoncrpyupoBanue u
n3ydeHue paboThbl
3JeKTpoaBurarens"”

H3zyuenne
JIEKTPOMATHUTHOM
HHAYKIWH €
NMOMOIIBIO ABYX

KaTylIeK
OmnbiTel @apajies. 3aKoH y
. HHIYKTHBHOCTH:
AIEKTPOMArHUTHOM
62 KaTyIIKa MOTOK — 2
nHaykuu. [IpaBuio
mT., TpyoOKa ¢
Jlenna
pa3pe3oM, pe3ucTop
conpotusieHueM 10
Owm,
ocuuiorpagpuueckuit
TATYNK
DJIEKTPOTreHePaTop.
CrniocoObl mony4eHus
63 ANEKTPUYECKON SHEPTUH.
DNEeKTPOCTaHIINK Ha
BO300HOBIISIEMBIX
HMCTOYHUKAX SHEPTUH
IToaroroBka x
64 KOHTPOJIbHOM paboTe 1o
TeMme "DNEeKTpUIeCcKue u
MAarHUTHBIC SIBJICHUS"
65 KontponbHas padbora 1o bu6muoreka [IOK

Teme "DIeKTpruuecKue u

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

MAarHUTHBIE SIBICHUS"

66

[ToBTOpenue u o6obmEeHNE
coJiepKaHus Kypca (pusuku
3a 8 Knacc

but6moreka [IOK
https://m.edsoo.ru/ff0acdc6

67

[ToBTOpEeHHEe M 0000IICHNE
coJepKaHus Kypca QU3NKU
3a 8 xmacc

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

68

[ToBTOpenue u o6obmEeHNE
cofiepKaHus Kypca QU3UKH
3a 8 Knace

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

68

14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosnyecTBOo 4acoB DJIeKTPOHHBbIE Oo6opynosanue LHO
Ne uu@poBbIe «Touka pocra»
/i Tema Ypoka Beero KOHTpOJILHLIe HpaRanecmle 06pa30BaTeJ11>Hl>Ie
padoThI padoThI pecypest

MexaHnueckoe IBUKEHHUE. 1

MarepuasibHasi TOYKa

Cucrema oTcuera.

OTHOCHUTEITHHOCTD 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO IBUKEHHS
HN3mepenne
CKOPOCTH
PABHOMEPHOI0
JABHKEHUSI:
CKaMbs1,0rpaHUYUTENb,
TPAHCIIOPTHUP,

PaBHoMepHOE 1 bubnmoreka [JOK OTMTORJIEKTPUIECKUE

MPSIMOJIMHEMHOE IBU)KEHHE https://m.edsoo.ru/ff0ad19a IaTYUKHA — 2 IT.,
TEJEKKA C IBYMsI
(hnaxxkamu,
mwiardopma
CTapTOBOTO
yCTpOMCTBA, OJIOK
MUTaHUS

HepasnomepHoe

MPSMOJIMHEMHOE IBUYKEHHE. 1

Cpennsisi ¥ MTHOBEHHas

CKOPOCTh



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

IIpsimonuHetHOe
PaBHOYCKOPEHHOE

JIBIKEHUE. Y CKOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

PaBHoyckopeHHOE
JABUKEHHE TeJeKKH
110 HAKJIOHHOM
IUIOCKOCTH: CKaMbs,
OTPaHUYUTENb,
TPaHCIIOPTHUD,
OIITOYJICKTPUICCKHE
JaT4YuKH — 2 IIT.,
TEJICKKA C ABYMS
(hnaxxkamu,
mwiardopma
CTapTOBOTO
yCTpOICTBa, OJIOK
MUTAHUS

CkopocTh MPSMOJMHEITHOTO

PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOPOCTH

3aBuUCHMOCTDH
CKOpPOCTH OT
BpeMeHU NPHU
PaBHOYCKOPEHHOM
JABUKEHHH: CKAMBbSI,
OTPaHUYHUTEb,
TPAHCIIOPTHD,
ONTORJIEKTPUYECKUE
JaTYUKHA — 2 MIT.,
TEJEKKA C ABYMS
(hraxxkamu,
miardopma
CTapTOBOTO
YCTpOKMCTBA, OJIOK
[MATAHKS



https://m.edsoo.ru/ff0ad8d4

JlaGopaTtopHnast pabota
"OnpeneneHne ycKOpeHus
TeJa PpU PaBHOYCKOPEHHOM
JABHUXKXCHHUU I10 HaKJIOHHOH
II0CcKoCTH"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0adb18

MynbTUAATUHK,
JIEPEBSHHBIN OPYCOK,
LITaTUB ¢ MyQTON U
JIAIIKOM, CKaMbs
MeXaHu4yecKas,
KOBPHK U3 IOPUCTOTO
Marepuasa

CB00OOIHOE ITaJIEHHE TEIL.
Ongltel ["annnes

CBo0oaHoe majxeHue
TeJl KaK puMep
PAaBHOYCKOPEHHOI'0
JABHUKEHHA:
OINTORJIEKTPUYECKUI
JaT4uK, iatdopma
CTapTOBOTO
YCTPOMCTBA, INHENKA
IIpO3payvHas ¢
HENPO3payHbIMU
10JI0CaMU

PaBHOMEpHOE NBUXKEHNUE 110
oKkpyxHocTH. [Tepuon u
4acToTa OOpaIeHHs.
JIvHeitHas u yrimoBas
CKOPOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ael76

Moaynb conpsiKeHus,
JaTYUK YCKOPEHUsS U
YIJIOBOM CKOPOCTH,
KOPOTKHUM
COCIMHUTEIIbHBIN
kabenb, CTEep>KEeHb
KpEIUICHUS CKaMbH,
OCHOBaHHE IIITATHBA,
KOMITBIOTED,
nporpamma «HayJla6»

10

[lenTpocTpemMuTeIbHOE



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

YCKOpPCHHUE

ITepBb1ii 3ak0H Her0TOHA.

bubmuoreka [IOK

1 Bekrop cuibl https://m.edsoo.ru/ff0ae612
IIpoBepka BTOpPOIro
3akoHa HbloToHa:
CKaMbs,
OTPaHUYUTEINb,
TPaHCHIOPTHUD,
12 Bropoii 3akon HerotoHa. bubnuoteka [IOK ONTORJIEKTPUYECKHIA
PaBHopelicTByrOIIAs cuita https://m.edsoo.ru/ff0ae72a JaTYHK, Tuiatgopma
CTapTOBOTO
YCTPOMCTBA, TEJICKKA,
TTPY3 JUIS TETEXKKH,
PE3UHOBBIN KIYT,
0JIOK NMUTaHUS
13 Tpetwnii 3akon HetoToHA. bubmmoreka [JOK
Cyniepnio3unius Cui https://m.edsoo.ru/ff0ae982
Pemenue 3amau Ha
14 IIPUMEHEHNE 3aKOHOB bubmmorexa [IOK
https://m.edsoo.ru/ffOaeb6c
Hsrotona
ItaTuB ¢ KpemexoM,
15 Cwuta ynipyrocTd. 3aKoH bubnuoreka [IOK HaOOp MpyKuH, HAOOP
I'yxa https://m.edsoo.ru/ff0aeca2 Ipy30B, JINHENKA,
JTMHAMOMET]
16 Pemenue 3agau o teme
«Cuna ynpyroctun»
JlaboparopHnas pabora Bu6miorexa LIOK H_ITaTI/If ¢ MmyhToil u
17 «OmnpeneneHue KECTKOCTH JIATIKOM, BUHTOBAs

MPY>KUHBD)

https://m.edsoo.ru/ff0ace28

Mpy>KUHA, HA0OP



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

IPY3UKOB U3BECTHOMN
maccol (o 100 T,

MOTPENTHOCTh Am =
0,002 xr), nmuHelKa ¢

MUJUTUMETPOBBIMH
JEeNECHUSIMU
bu6mmoreka [JOK

18 Cna Tpetis https://m.edsoo.ru/ff0af738

19 Pemenwne 3amau mo teme bubnuoreka [JOK
«Cuia TpeHus» https://m.edsoo.ru/ff0afa26
JlaGopaTtopnast pabota

20 "OnpeneneHue bu6nmnoreka [IOK
koa(durmenTa TpeHus https://m.edsoo.ru/ffOaf8be
CKOJTbKeHus"
Pemenn Y 10 TEME

21 "3€aI:)HBf ;Iil:(e)lTOH(;. Cuia Bubnmorexa [IOK

https://m.edsoo.ru/ffOafb8e

ynpyroctu. Cuna TpeHus"
Cuna TSKeCTU U 3aKOH

29 BCEMHUPHOI'O TATOTEHUS. bubnuoreka LIOK
YckopeHnue cBOOOTHOTO https://m.edsoo.ru/ff0af044
TaICHUS
Ypok-KoH(pepeHus
"JIBU>KEeHUE TET BOKPYT

23 IrPaBUTALMOHHOIO LIEHTpa
(ConneuHas cucrema).
lamaktuku"

24 Pemenue 3ana4 no teme but6mmoreka [JOK

"Cuna TSHKECTH U 3aKOH

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

BCEMHUPHOTO TATOTEHUS"

IlepBast kocMuueckas

bubmuoreka [IOK

25 ckopocTh. HeBecoMoOCTE 1
p https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBecue MarepuanibHON
TOYKH. AGCOIIFOTHO TBEPI0E
%6 Teno. PaBHoBecue TBEpAOTO bubnuoreka [IOK
TeJla ¢ 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ffO0afe36
BpauieHus. MOMEHT CHIIBI.
LenTp TsxecTn
H3meHneHne
HMIYJIbCA TeJIa MOoJ
o JeMCTBHEM CHJIbI:
PaBHOBecue mMaTepuanbHON
. MOJIYJTb COTIPSIKCHUS,
TOYKHU. AGCOIIFOTHO TBEPI0E
. JATYUK YCKOPEHUS U
Tesio. PaBHoBecue TBEPIOTO o
27 e YTIIOBOM CKOPOCTH,
TeJa C 3aKperyIEHHON 0ChIO .
JIepeBSHHBIN OPYCOK,
BpaleHusi. MOMEHT CHIIBI.
CKaMbS,
IenTp TsKECTH
OTPaHUYHUTEID,
KOMITBIOTED,
nporpamMma HayJlab
Pemenwne 3aga4 mo Teme
" bu6mmoreka [JOK
28 MowmeHnT cuisbl. LleHTp
" https://m.edsoo.ru/ff0b02b4
TSIKECTH
IToaroToBKa K KOHTPOJIBHOU
29 pabote 1o Teme bubnmoreka [IOK
"Mexanndeckoe IBHKEHHE. https://m.edsoo.ru/ff0b0408
Bs3aumoneiictBue ten"
30 KonTponbras padoTa 1mo bubmmoreka [JOK



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

TeMme "MexaHn4eckoe
nBrkeHne. Bzanmonelicteue

n

TCHI

https://m.edsoo.ru/ff0b06ec

Nmnynsc Tena. UMiynse
31 CUJIBL. 3aKOH COXpaHEHUs
UMITyJIbCa. YTIPYroe u

HEYIPYroe B3aUMOJICHCTBHE

bub6manoreka [IOK
https://m.edsoo.ru/ff0b07fa

Heynpyroe
CTOJIKHOBEHHE
JABMKY e cst
TeJIeKKHU ¢
MOKOSILICHCSH:
CKaMbs,
OTPaHUYUTEINb,
OIITOYJICKTPUICCKHE
JaTYUKH 2 IIT.,
TEJICKKH 2 MIT., TPY3
JUTSL TEJIEKKH,
TUTACTHUIIUH,
mwiardopma
CTapTOBOTO
yCTpOMCTBa
Yupyroe
CTOJIKHOBEHHE
ABMKY LI Cst
TeJIeKKHU ¢
MOKOSILICHCSH:
CKaMbs,
OTPaHUYUTEINb,
TPaHCTIOPTHUD,
TEJICKKH 2 IIT., TPY3
JUTSL TEJICKKH,
OIITO3JIEKTPUYECKHE
JaTYHKH 2 IIT.,



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

atgopma
CTapTOBOTO
YCTpOMCTBA

32

Pemrenue 3agad no reme
"3aKOH COXpaHEHMUsI
uMITysbca"

bub6mnoreka [IOK
https://m.edsoo.ru/ff0b096¢c

33

Ypok-koHpepeHus
"PeakTHBHOE IBMKEHHE B
IIPUPOJIE U TEXHUKE"

34

Mexannueckasi pabota u
MOIIIHOCTh

but6mmoreka [JOK
https://m.edsoo.ru/ff0b0a84

35

Pabota cunbl TSKECTH, CHITBI
VIPYTOCTH U CHJIBI TPESHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b0db8

36

JlaboparopHas pabora
«Omnpenenenue padOThI
CHUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKECHUN
TeJIa 110 TOPU3OHTAITLHON
TIOBEPXHOCTHY

37

CBs13b 2HEpruu 1 padboTHI.
IToTeHunanbpHas 3HEprus

38

Kunernyeckas sneprusi.
Teopema 0 KHHETUYECKOH
SHEPTUHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0c32

39

3akoH COXPAHCHUSA SHCPIrUn
B MCXAaHHUKC

Coxpanenue
JHEPruM npu
NnajeHnu rpysa:
TJIaCTHHA CTalbHas



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

JUIMHOM 5 CM U
maccoit 32 T,
wiargiaopma
CTapTOBOIO
YCTpPOUCTBA,
ONTORJICKTPUYECKHI
IaT4uK, OJIOK
MMUTaHUS, CKaMbs

JlaGoparophas pabora
40 «M3yuyeHne 3aKoHa
COXpaHECHHS SHEPTHHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b12fe

a1 KonebarenbHOE IBUXKEHUE U

€ro XapakTepuCTUuKnu

bu6mrorexa [JOK
https://m.edsoo.ru/ff0b1858

JdeMoHCcTpanuu
«KonebaHusi HUTSIHOTO
MasiTHUKAa U
cB00OHBIEC KOTeOaAHUS
Ipy3a HA NPYKUHE»:
KOMIIBIOTED, TaTYUK
YCKOpEHUS,
HMHTEpaKTUBHAsI JOCKA
WJIM DKPaH C
MIPOEKTOPOM JJIs1
J€MOHCTpaIH
rpadUKoB, ITATUB C
KperexoM, Habop
MPYKUH Pa3HOU
#ECTKOCTH, HAOOD
rpy3os 1o 100 r rpy3
C KPIOUKOM, JIETKas U
HepacTsKuMasi HUTb,
pyJieTka



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

3aryxaromye KojaeoaHus.
42 BrinyxeHHbIe KOJIeOaHusl.
Pe3onanc

bubmuoreka [IOK
https://m.edsoo.ru/ff0b20f0

H3zyuenne
3aTyXalLMX
KOoJIe0aHMI
NPY’KMHHOI'O
MasTHHUKA:
MYJIbTHJIATUHUK,
MITaTUB ¢ MyPTOH U
JIaTIKOM,
MEXaHW4YeCKast
CKaMbs, IIPy’KHHA

MareMaTuyecKu u

Mexannyeckue
KOJ1e0aHusI:
TPAHCIIOPTHD,
OIITORJIEKTPUYECKUI
JaT4uK, miatdopma

43
[PY>KUHHBIN MAasATHUKU CTapTOBOIO
yCTpOMCTBA, OJIOK
MUTaHUsL, Iep>KaTelb
JUISL CKAMbH, IIIAPUKU
Ha HUTHU
Ypok-uccienoBanue
4z «3aBUCUMOCTH NEPHOJIA bubnmoreka [JOK
KOJIeOaHMI OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACCHI TPY3a»
IIpeoopa3zoBanne
JHEpry B
IIpeBpamienue s3Hepruu npu
45 NPYKUHHOM
MEXaHUYECKNX KOJIEOaHMIX
MasiTHHKe:

MYJIbTUAATYUK,



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

HITaTUB C MyQTOU U
JIATIKOM,
MeXaHU4ecKast
CKaMbsl, IPy>KUHA

46

JlaGopaTtopHnas pabota
«OmpeneneHue 4acToThI U
nepuoa KoaebaHui
MPYKHHHOTO MasSiTHUKA)

bubanoreka [IOK
https://m.edsoo.ru/ffOblaec

Omnpenenenne
Nnepuoaa M YacTOThI
KOJ1e0aHui
NPYKUHHOTO
MasiITHHKA:
MYJIBTHIATUHK,
mTaTuB ¢ My(Toii n
JIaMIKOM,
MEXaHU4eCcKast
CKaMbsl, IPy’KHUHA

47

JlaboparopHnas pabora
«IIpoBepka HE3aBUCUMOCTH
nepuoja KojaebaHuit rpysa,
MOJIBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

3aBHCHMOCTD
nepuojaa KojaedaHui
HUTSIHOI'0 MASITHUKA
0T Macchl rpy3a:
ONTOO3JIEKTPUUCEKHUN
JATYHK, II1ap
CTaIbHOI Macccou
4,2 v u nuametpom 10
MM Ha HHUTH, I1ap
CTaJIbHOM Macccoit 25
I ¥ auameTpom 18,2
MM Ha HUTH,
JepKaTelb st
CKaMbH, matdopma
CTapTOBOTO



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

YCTPOMCTBA, CKAMBS

MexaHnuyeckue BOIHEL.
CBolicTBa MEXAaHUYECKHAX

bubmuoreka [IOK

48 BOJIH. [IpogonibHBIE U https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJTHBI
Ypok-koHbepeHIust
49 "MexaHn4eCKHE BOJIHEI B
TBEPJIOM TEJIE.
CelicMUYeCKHE BOJIHBI"
JdemoHcTpanus
«3By1c031>1e BOJIHBD»:
KOMITBIOTED,
MpUCTaBKA-
ocruiorpag,
WHTEpaKTUBHAs JOCKa
WJIU DKpaH C
MIPOEKTOPOM JJIst
JIEMOHCTPALIMH
50 3Byk. Pacnipoctpanenue u rpauKoB, 3ByKOBOM

OTpaKEHHE 3BYyKa

TeHepaTop, TUHAMUK
HU3KOYaCTOTHBIN Ha
MIOJICTABKE,
MUKPO(OH, KAMEPTOH
Ha pe30HAaTOPHOM
SITUKE
PacnpocTpanenue
3BYKOBOH BOJIHbI:
JTMHAMUK, MUKPOGOH
JlaTYMKa 3BYKa,



https://m.edsoo.ru/ff0b21fe

JAHEHKA — 2 IIT.,
TeHEPaTOpP 3ByKOBOTO
CUTHAJIa

OTtpaxenne
3BYKOBOI'0 CUTHAJIA:
JTUHAMUK, MUKPO(hOH
JaTYMKa 3BYyKa,
JHUHEHKA — 2 IIT.,
TeHEPATOP 3BYKOBOTO
CUTHAJIa, SKpaH

51

Ypok-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTHYECKHI
pE30HaHC

53

Ypok-koH(pepeHus
"V nbpTpa3Byk 1 HHPpa3BYK B
IIPUPOJIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "3aKoHbI
coxpaHeHusd. MexaHnueckue
KoJIeOaHHs ¥ BOJIHEL"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbnas pabota no
TeMe "3aKOHbI COXPaHEHHUS.
Mexanunyeckue KoneOaHus u
BOJIHBI"

56

DJIEeKTPOMArHUTHOE TOJIE.
3HeKTp0MaI‘ HUTHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa
AJIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-koupepennus "Ikana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcmonp30Banue
AJIEKTPOMArHUTHBIX BOJIH
JIJIST COTOBOM CBsI3U"

bu6mroreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoBanue
"N3yuenune cBONCTB
AJICKTPOMATrHUTHBIX BOJIH C
MOMOUIbI0 MOOUIBHOTO
tenedona”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemntenue 3amaud Ha
OIPEAEIIEHUE YaCTOThI U
JUTAHBI 3JIEKTPOMArHUTHOM
BOJIHBI

61

DneKTpoMarHuTHas Npupozaa
cBeta. CKOpOCTh CBETA.
BosiHOBBIE CBOICTBA CBETA

bu6nroreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[Ipssmonunerinoe
pacnpocTpaHEHHUE CBETa.
3atmenus Connua u JIyHsl

OcBeTuTeIb

BI/I6HI/IOTCK3 HOK C UICTOYHHUKOM CBE€Ta Ha

https://m.edsoo.ru/ff0b3658 3,5 B, ucTouHMK muTasms,
KOMIIJICKT HpOBOI[OB,

meneBas quadparma

63

3aKOH OTpa)KEHMsI CBETA.
3epkaina. Pemenue 3a1ay Ha
NpUMEHEHHE 3aKOHA
OTpakeHUsI CBETa

OcBeTuTens ¢

HUCTOYHUKOM CBeTa Ha 3,5
bubmuoreka IIOK B, ucrounuk nuranus,
https://m.edsoo.ru/ff0b38c4 | KOMILIEKT IPOBOOB,

nieneBas auadparma,

MOJIYIUIIUHAP, IUIaHIIET



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

Ha TJIOTHOM JIUCTE C
KpPYTOBBIM
TPaHCIOPTUPOM

ITpenomiienue cBeta. 3akOH

bu6mmorexa [JOK

OcBeTHuTeh C
HCTOYHUKOM CBeTa Ha 3,5
B, HCTOYHHUK HUTaHUA,
KOMILICKT ITPOBOJIOB,

o4 NPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea El:;;:i;ilf;;iplj;:d}?l’ﬂeT
Ha IIJIOTHOM JIUCTE C
KpPYrOBBIM
TPaHCIIOPTUPOM
[TonHOE BHYTpEeHHEE
OTpakKeHHE CBETA.
65 I/Icpnonb3OBaHHe MOJTHOTO bubmmorexa [IOK
https://m.edsoo.ru/ffOb3c5¢c
BHYTPEHHETO OTPAKCHHUSI B
OTITHYECKUX CBETOBOJAX
JlaboparopHnas paboTa Ja3zepHasl yKaska,
"HccnenoBanue CTCKJISTHHAS TNIACTUHA,
66 3aBHCHMOCTH yTJIa ONITUYECKUH JTUCK
MIPEIIOMJICHUST CBETOBOTO
Jy4a OT yrJia ajeHus Ha
rpaHuie "Bo3ayX-cTeKiao""
Ypoxk-KoH(pepeHus
"Ucnonp30BaHKe MOJHOTO
67 BHYTPEHHETO OTPa’KEHUS:
CBETOBO/IbI,
ONTHUKOBOJIOKOHHASI CBSI3b"
68 JIuuser. OnTudeckas cuia bubmumoreka [IOK OcBetutens ¢

JIMH3BI

https://m.edsoo.ru/ff0b3f2c

HCTOYHHUKOM CBCTA HaA



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

3,5 B, HCTOYHHK
MUTaHUSI, KOMIUICKT
MIPOBO/IOB, IIIEJIEBAS
nuadparma, SKpaH
CTAJTLHOM,
HaIpaBIsIoNIas ¢
HM3MEPUTENBHON
[IKAJIOH, coduparomime
JINH3BI, paccenBaroas
TMH3a, cnan «Monenb
MpeaMeTay B pertepe

69 [TocTpoenue nzodpakeHui B bubnuoreka [IOK
JIMH3aX https://m.edsoo.ru/ffOb444a
Coluparoniye JIMH3EI,
JlaGopaTtopHnast pabota parort
" 9KpaHbl, HCTOYHHUK
Omnpenenenue HoOKyCHOTO bubnmoreka [JOK
70 . TOKa, JIaMIla, KJIF04Y,
pPacCTOSAHUS U ONTUYECKOMN https://m.edsoo.ru/ff0b4206
. " COGIMHUTEIIbHBIC
CHUJIBI COOMPAIOIIEH TUH3bI
MpoBoOJa
Ypok-koH(pepeHus
71 "Opl'ITI/I‘leCE)I/IIe) JIUH30BBIC bubmorexa HOK
" https://m.edsoo.ru/ff0cOa7e
pUOOpHI
79 I'na3 xax onTudeckas bu6mmorexa [JOK
cucTtema. 3peHue https://m.edsoo.ru/ff0b4684
Ypok-KoH(pepeHus
73 "ledexrol 3penus. Kak
COXpaHUTh 3peHue"
Pasnosxenue 6enoro ceera B Haouonenue
74 criektp. OnbiTel HproTOHA. bubnmorexa [JOK AMCIIEPCHU CBeTa:

CloKeHHne CEeKTpaIbHBIX
uBeToB. Jlucnepcus ceera

https://m.edsoo.ru/ff0c0f4c

OIITHYCCKas CKaMbsl,
Impru3Ma M3 CTCKJIa



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

«DIMHTY, ICTOYHUK
CBETA C JIAMIIOU
HaKaJIMBaHUs,
HWCTOYHMK NUThAHUS
Ha 12 B,
COEJIMHUTEIIbHBIE
MPOBO/IA, CTOJIUK C
perynupyemMon
BBICOTOH, CTOJIMK
HEpETYyJINPYEMBIH,
peiitep, onpaBka
KBaJpaTHasi, TUH3A
cobuparormas (F=5 cm,
D=5 cm), ’xpan

JI€MOHCTPAIIMOHHBII
JlaGoparopHas paboTa
"ONBITHI IO Pa3I0KEHUIO
0enoro cBeTa B CIIEKTP H Eub 1IOK
noIMoTeKa
75 BOCIIPUSITHIO IIBETA
P https://m.edsoo.ru/ffOcOe2a
MIPEIMETOB MPHU UX
HaOJII0/IEHUH Yepe3
[[BETOBBIE (QUIILTPHI"
HNuTepdepennus
CBETAa HA IBYX HLIEJIsIX
Y POK-IIpaKTUKyM (cxema IOnra):
"BoHOBBIE CBOIICTBA CBETA: ONTHHCCKAT CKAMbA,
76 TOJTYTIPOBOJHUKOBBIH

JUCTICPCHUST, UHTEPPEPEHITHS
u nudpakmus”

J1a3ep ¢ ICTOYHUKOM
MHUTAHUs, CTOJIUK C
perynupyemMon
BBICOTOM, MAarHUTHBIN



https://m.edsoo.ru/ff0c0e2a

YTOJIKOBBIHN 3JIEMEHT,
pelTeps 2 mIT., BCTaBKa
C OTBEPCTHUEM U
MarHuTaMu Jist
KpPEeTUICHUS KPYTJIBIX
OMPaBOK 2 WIT., JUH3A
cobuparomas (F=5 cwm,
D= 1,5 cm), nBe menu B
KpYIJIOM OIpaBkKe,
HITaTUB ¢ My(TOiA,
MepeKIIaJuHa MITaTHBA,
JKpaH
JIEMOHCTPAIMOHHBINA
JAudppaxuus
napajjiejJbHOro
Ny4YKa CBeTa Ha
KPYIJIOM OTBEPCTHH:
ONTUYECKAsl CKaMbl,
MOJIYIIPOBOIHUKOBBIN
Ja3ep ¢ ICTOYHUKOM
MUTAHUSI, CTOJIMK C
perynupyemMon
BBICOTOM, MAarHUTHBIN
YTOJIKOBBIHN 3JIEMEHT,
peiitep 1 mrT., BCTaBKa ¢
OTBEpPCTHEM U
MarHuTaMu Jist
KpPETUICHUS KPYTJIBIX
OMpPABOK, ILITAaTUB C
MyQTOH, epekIaarHa
LITAaTUBA, YKpaH
JIEMOHCTPAIIMOHHBIH,
MpaBKa ¢ KPYIJIbIM

OTBCPCTHEM




(d=0,8mm)

OmnsiTel Pesepdopna u

bu6nmnoreka [JOK

77
IJIAHETApHAsI MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens
aroma bopa
Hcnyckanue v OTJI0IEeHHe
79 cBera aToMOM. KBaHTHI bubnmorexa [OK
. ' ’ https://m.edsoo.ru/ffOc144c
JInneiyaTeie CIEKTPBI
VPpoK-IpaKTHUK Ha0Op CHEKTPaIbHBIX
80 "I‘l;a6J'II(I))IleHI/Ie}:\1:eKT OB bubmmorexa [IOK T 65}( c I/IC??)‘{HI/IKOM
" P https://m.edsoo.ru/ff0c1550 by
UCITYCKaHUS IIUTaHUS
81 PagyoakTHBHOCTG U €€ BHJIBI bubmorexa HOK
a . https://m.edsoo.ru/ff0c1672
82 CtpoeHue aToMHOTO sJIpa. bubnmoreka [JOK
Hyxknonnas monenn https://m.edsoo.ru/ff0c18ac
83 PaagnoakTuBHBIC bubmuoteka [JOK
npeBpaiieHus. 130Tonst https://m.edsoo.ru/ff0clal4
Pemenue 3a1a4 o TeMe:
84 "PairoakTUBHBIE bubnmorexa [OK
8 " https://m.edsoo.ru/ff0clb4a
MIPEeBPALICHUS
85 [Tepwox momypacmaa
Ypoxk-KoH(pepeHus
36 "PannoakTuBHBIE U3TyUYEHUS bu6mmoreka [JOK
B IPUPOAE, MEAULIUHE, https://m.edsoo.ru/ff0c2126
TEXHUKE"
Snepuble peakni. 3aKOHbI
ok pedit bu6mmoreka [JOK
87 COXpaHEHUs 3aps10BOr0 U

MaCCOBOI'O YHCCJI
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IMPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHON TPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

7 KJIACC

Kon
NMpoBepPsIeMoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BATh U3YUCHHBIC ITIOHATHA

1.2

pasiinyaTth ABJICHHA IO OMNMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

13

pacro3HaBaTh INPOSIBIIEHHUE H3YyYCHHbIX (U3MUECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUYECKUE SBICHHUS B MPHUPOJE,
IIPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1ayy B y4€OHYIO, BBIICIATDH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) PUZNYECKUX SBICHUN

14

ONUCHIBATh H3yYEHHBIE CBOWCTBA Tl U (pU3MUECKHE SIBJIECHUS,
UCTIONB3Ysl (U3NYECKHE BEIWYMHBI, TNPH ONHCAHUU TMPABUIIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3YEMbIX BEIMYUH, WX
0003HaYCHUS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIpYTHMMH
BEJIMYMHAMH, CTPOUTh TIpadUKH  M3YYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/I‘ICCKI/IX BCIMYHUH

15

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUYECKUE SBJICHUS U TPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBI, MPHU O3TOM JaBaTh CIOBECHYIO
(bopMynUpPOBKY 3aKOHAa U 3alHMCHIBAaTh €r0 MaTeMaTHYeCKOe

BBIPAYKEHUE

1.6

OOBSCHATh (PU3NYECKUE SIBICHHS, MPOIECChI U CBOWCTBA TEN, B TOM
YuCie€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISBIATh NPUYUHHO-CIECTBEHHbIE CBS3H, CTPOUTH
o0bscHeHHe W3 1 — 2 JIOTMYECKMX IIaroB ¢ omopoit Ha 1 — 2
W3YYCHHBIX CBOMCTBA (PU3UIECKUX SBICHUH, ((U3NUECKUX 3aKOHA TN

3aKOHOMCPHOCTHU

1.7

pemate pacdéTHbIe 3amaun B 1 — 2 JEWCTBHS, WCIIONB3Ys 3aKOHBI U
(hopMyIIBI, CBS3BIBAIONINE (PU3NICCKUE BEIIMUUHBI: HA OCHOBE aHAJIH3a

YCIOBHA  3aJla4yd  3allMCbIBATb  KPAaTKOC  YCJIOBUC, TIOACTABJIATH




(u3nyeckre BeTUYUHBI B (POPMYIIbI U POBOJUTH PAcUEThl, HAXOIUTH
CIpaBOYHBIE TAHHBIE, HEOOXOIUMBIE [Tl PEIICHUS 3a]1a4, OIICHUBATh

PEAUTUCTUYHOCTh MOJTYyYEeHHON (PU3UUECKON BEIUYMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIU
(u3NyYecKUX METOAOB, B OMNHCAHUM HCCIIEIOBaHUS  BBIJICISTH
IpOBEpSEMOE  MPEANONIOKEHHE  (TMUMNOTEe3y),  pas3audarb U
WHTEPIPETUPOBATh MOJYYEHHBIH pe3yibTaT, HaXOAUTh OIIUOKU B

XOJ¢€ OIIbITa, ACJaTh BBIBOJBLI 110 €T0 pE3yjibTaTaM

1.9

IMPOBOAUTL OIIBITBHI 110 Ha6JHOI[€HI/IIO (I)I/I3I/I‘ICCKI/IX SIBJICHUU WJIHA
(buU3M4YeCKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBAaTH  IPOBEPSIEMbBIC
OPEINONOKEeHUsI, COOUpaTh  YCTAaHOBKY U3  MPENJIOKEHHOTO

000py10BaHus, 3aIMCHIBATh X0 ONbITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMBIE M3MEPEHHs C MCIIOJIb30BAHUEM aHAJIOTOBBIX H
UQPPOBBIX MPUOOPOB, 3aNUCHIBATh MOKa3aHUs MPUOOPOB € YUETOM

3aJJaHHOI a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI

111

NPOBOAWTHL  HMCCIEJOBAHME 3aBUCUMOCTH  OJHOW  (U3HUECKOM
BEIMYMHBI OT JPYroil C UCIOJB30BAHUEM TMPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOTO HCCIIEIOBaHUS, COOUpATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYS NPENT0KECHHOMY IIaHy,
(ukcupoBaTh pPe3ynabTaThl MOTYYCHHOW 3aBUCUMOCTH (UBHUYECKUX
BEJIMYMH B BUJIE NIPEJIOKEHHBIX TaOIHIl U TPaQUKOB, A€TaTh BIBObI

110 pe3yJibTaTaM UCCIICIOBAHUA

1.12

MPOBOJNTh KOCBCHHBIC H3MEpPEHUs (PU3UYECKUX BEIWYHH, CIEAYs
NpeIOKEHHON MHCTPYKIUU: TPU BBIMOJIHEHUH U3MEPEHUN coOMpaTh
SKCHEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE HMCKOMOM

BEJIINYUHBI

1.13

coOMoAaTh MpaBWiia TEXHUKH O€30MacHOCTH mpu  pabore ¢

71a00paTOPHBIM 000PYTIOBAaHHUEM

1.14

yKa3bIBaTh MPHUHIMIBI  JICHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapakTepH30BaThb MPUHIMUIIBI JACHCTBHS HM3YYEHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C TMOMOIIBI0 UX OMHCAHHS,
UCTIONB3YyS 3HaHUS O CBOMCTBaxX (DU3MUECKUX SIBICHUH W

HEOO0XO MBI PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOJUTE TPUMEPHl  (HAXOAUTh HWHGOPMAIMIO O TPUMEPAX)

PAKTHYECKOT0 UCIOIb30BaHus (PU3MUECKUX 3HAHUHN B MMOBCEIHEBHON




JKU3HM Il oOecrieueHus O€30MacHOCTH TpU  OOpalieHHuH ¢
npuOopaMu U TEXHUYECKUMH YCTPONCTBaAMU, COXPaHEHHSI 3JI0POBbsI U

CO6J'IIO,Z[€HI/I${ HOPM 5KOJOIrH4€CKOro noBCACHUA B Oprn(a}omeﬁ cpeac

1.16

OCYILIECTBIISATH OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCS 3HAHWM M IyTEM CpPaBHEHUS pPa3IMYHBIX HMCTOYHUKOB
BBIACIATE MHPOPMAIUIO, KOTOpas SBJISETCS MPOTHBOPEUYMBON WM

MOXET OBITh HEJTOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHU U yUeOHBIX 3a/IaHUI
HAyYHOIIONYJISIPHYIO  JIUTEpaTypy  (U3MYECKOrOo  COAEpKaHUs,
CIIpaBOYHbIE MaTepHalibl, pecypchl ceth VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUSA TEKCTa, TpeoOpa3oBaHus UH(OPMAIIH

U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CcO31aBaThb COGCTBCHHBIC KpaTKUC NHUCbMCHHBIC U YCTHLIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpMAIMK (PU3HIECKOTO
COJIep>KaHus, B TOM YHCIE MyOJUYHO JelaTh KpaTKue COOOIICHUS O
pe3yibpTaTax TMPOEKTOB WM Y4YE€OHBIX WCCIIEIOBAHUM, TPH OSTOM
IPaMOTHO KCIIOJIb30BaTh W3YYCHHBIH MMOHATHWHBIA ammapar Kypca

(u3MKH, COMPOBOXKIATh BBICTYIIJICHUE TIPE3CHTAINEH

1.19

IIPU BBINOJIHEHUH Y4eOHBIX MPOEKTOB U HUCCIIEAOBAHUHN paclpenesiiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMU 3aJa4yaMH,
CJICIUTH 3a BBINIOJIHCHUEM IUIAHA NEWCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIH BKJIAJ B JIEATEIILHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHUE

OKPY’KaIOLIIX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BAaTh ITIOHATHA

1.2

pasiinyaTtb ABJICHHA II0 OMNMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIMIUX JaHHOC @Hanecxoe SIBJICHUEC

1.3

pacCrio3HaBaTb IMPOABJICHHUC H3YUCHHBIX (1)H31/I‘-ICCKI/IX SBICHUNA B




OKpY’KalollleM MHpe, B TOM 4Hciie (pu3nueckue sIBJICHHS B MPHUPOJIE,
IPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B yUeOHYIO, BBIJCIATH

CYIIECTBEHHBIE CBOMCTBA (PU3HAKHK) PU3NYECKUX SBICHUI

14

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel U (pu3MyecKue sBICHUS,
UCNONb3ysl (U3NYECKHE BEIMYUHBI, IMPU ONUCAHUU IPABUIIBHO
TpPakTOBaThb  (DU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEeHUS U €IUHUIIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYIIbI,
CBSI3bIBAIOIME JIAaHHYIO  (DU3MYECKyl0 BEIUYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh TIpadUKH  M3YYEHHBIX  3aBUCHMOCTEH

(bU3MUYECKUX BETUYNH

15

XapaKTCPU30BaTh CBOMCTBaA TCI, q)HSI/I‘IeCKI/Ie SABJICHUSA W IIPOLCCCHI,
HUCIIOJIB3Ysd HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIIOBECHYIO
(l)OpMy.]'II/IPOBKy 3aKOHa W  3alluChlIBaTb €ro MaTeMaTH4YCCKOC

BBIPAJKEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluld TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISTH MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTMYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOICTBa

(bu3nueckux gABlIeHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemare pacy€THbIE 3a7auu B 2 — 3 OEMCTBUS, UCIOJb3YS 3aKOHBI U
(bopMyIIbl, CBA3bIBaIOIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a
YCJIOBHS 33/1a4¥ 3aIIUCHIBATh KPATKOE YCIIOBUE, BBISABIIATH HEJOCTATOK
JAHHBIX Ui peLIeHHs 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIHI,
HEoOXOUMBbIE ISl e€ pelleHHs], MPOBOAUTh PacdyéThl U CPaBHUBATDH
IOJY4YeHHOE 3HAaueHHe (U3MUECKOM BEJIMYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPH ITOMOIIN
(u3N4YeCKUX METO/I0B, UCIOJIb3YsI ONIMCAHNE HCCIIEeI0OBAHNUS, BBIJIENIATh
IIPOBEPSEMOE IIPEAINOJIOKEHHE, OLCHUBATh IIPAaBUIIBHOCTH IOpPsAKa

IMPOBCACHHUA UCCIICAOBAHUA, 1CJIaTh BbIBOIbL

1.9

NPOBOAMUTH OMBITHl IO HAOMIOACHUI0 (U3UYECKUX SBICHUN WIH
(¢u3nyecKkux  CBOWCTB  Tell:  (OpPMYyIUpOBaThH  MPOBEPSEMBIC
NPEANOIOKEHUs,, COOMpaTh  YCTAHOBKY W3  MPEIIOKESHHOTO

000pyI0BaHUsl, OMMCHIBATh X0 ObITa U (POPMYINPOBATH BBHIBOBI

1.10

BBITIOJHATE NPAMBIC HU3MCEPCHHA C HUCIOJB30BAHUCM aAHAJIOTOBBIX




npuOOpPOB U TaTYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIIbTAThI

U3MEpEeHH ¢ YI4ETOM 3aJaHHOM a0COMIOTHOM MOTPEITHOCTH

111

NPOBOJUTH  HMCCIEOBAHWE  3aBUCUMOCTH  OIHOH  (U3NYECKOM
BEJIMYMHBl OT JAPYroil C HCIOJIB30BAHMEM IPSAMBIX HW3MEPEHMM:
IUIAHUPOBATh HCCIIEIOBAHUE, COOHMpATh YCTAHOBKY U BBINOJIHATH
U3MEpEHUus, cilenysd MpeUIOKeHHOMY  IJIaHy,  (pUKcHpoBaTh
pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BHUJAE TaOJMIl U TpadUKOB,

ACJIaTh BBIBOJLI 110 pE3yJibTaTaM UCCIICAOBaHUA

1.12

OPOBOJAUTH  KOCBEHHbIE  HM3MEPEHHUA  (PU3UUYECKMX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOUpaATh IKCIEPUMEHTAIbBHYIO YCTaHOBKY,
ciaenyss TPENJIOKEHHOW MHCTPYKLMH, W BBIUUCIATH 3HAYCHHE

BCIINYHMHBI

1.13

CO6J'IIO)1aTL npaBujia TCXHUKU 0€30IacHOCTH Ipn pa60Te C

71a00paTOPHBIM 000PYTI0BAHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUA W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha UX OIMUCAHUSA, HUCIOJIb3Ys
3HaHHUA O CBOWCTBAaX (U3MYECKUX SBJICHUH U HEOOXOIUMBbIE

(u3nyeckre 3aKOHOMEPHOCTU

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U HM3MEPHUTEIbHbBIE
mpuOOPHI MO CXeMaM U CXEeMATHYHBIM PUCYHKAM, COCTaBJISTH CXEMBI
JNEKTPUYECKUX LeNeld ¢ IMOCJIeOBAaTeIbHbIM U MapalljIeIbHbIM
COCIMHEHHEM JJIEMEHTOB, pas3iuyas  YCJIOBHblE  0003HauEHUS

3JIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

NPUBOJAWTh TPUMEPHl (HaXOAuTh WH(MOpPMAIMIO O TpUMepax)
MPAKTUYECKOTI0 UCTIOIb30BAHUS (DU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I oOecnedeHus Oe30MacHOCTH TpH  OOpalieHuu ¢
npubopaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXpaHEHUS 3/10pOBbs U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTUYCCKOI'O ITOBCACHUA B OKPYX(aIOHICﬁ cpeac

1.17

OCYILLECTBIIATh MOUCK MH(POPMaLUK (PU3UYECKOTO COEPIKAHUS B CETH
HNHTepHeT, HAa OCHOBE MMEIOIIMXCS 3HAHUW W NYTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX HMCTOYHMKOB BBIJACIATh WHGPOPMALHIO, KOTOpas

SABIIACTCA HpOTHBOpG‘iHBOﬁ WA MOXET OBITh HC,[[OCTOBGpHOfI

1.18

UCTIONB30BaTh TPH  BBIIOJHEHUH  Y4eOHBIX 33JaHU  HAy4HO-
HOMYJISIPHYIO JIUTEpaTypy (PU3MUYecKoro cojepiKaHus, CIPaBOYHBIE

MaTepuanbl, pecypcsl cetu  MHTepHer; Bmagets  mpuéMamu




KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi HHGOPMaALUU U3 OAHOM

3HaKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHE YCTHBIC COOOIICHWS,
000011ast “HGOPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
CONIEp)KaHUsl, B TOM 4YHUCIIC MYOJIMYHO TPEICTABISITH PE3yIbTAThI
NPOEKTHOW WM HUCCIEN0BAaTeNbCKON JIeATENbHOCTH, MPH OITOM
rpaMOTHO MCIOJIb30BaTh W3YYCHHBIM MNOHATUWHBIA ammapaTr Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

IpU BHINIOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAHUN (U3MUECKUX
IPOLIECCOB PaCHpeNeNsaTh 00SI3aHHOCTU B IPYyIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJAJ B JESATENbHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aUMOJECHCTBUE,  MPOSABISS  T'OTOBHOCTH

paspemiatb KOH(PIUKTHI

9 KJIACC

Kon
NPoBePIEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)H0171 nporpaMmbl OCHOBHOTO o01Iero 06p33OBaHHH

11

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATHA

1.2

pas3iiniaTth ABJICHHA IO OMNHUCAHHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (I)I/ISI/I'-IGCKOG SIBJICHUEC

1.3

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3UUYECKUX SBICHUN B
OKpY’KaloIlleM MUpe, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IpU 3TOM TEPEBOANTH MPAKTUYECKYIO 33a/lauy B Y4eOHYIO, BBIICISTH

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) PUZUUECKUX SIBJICHUN

14

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCNONb3ysl (U3NYECKHE BEJIMYUHBI, IPU OINUCAHUU MPABUIBHO
TPaKTOBaTh  (DU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYEeHUS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIHI,
CBSA3BIBAIOIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEIMYMHAMH, CTPOMTh  TIpaUKM  HM3Y4YEHHBIX  3aBUCHUMOCTEH

(hM3HYECKUX BETUYNH




15

XapaKTCPU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘-ICCKI/IG SABJICHUSA W IIPOLCCCHI,
HCIIOJIBb3YysA H3YYCHHBIC 3aKOHBI, IIpU JOTOM JaBaTb CJIOBCCHYIO
(l)OpMyJ'II/II)OBKy 3aKOHa W  3allMChlBaTb €ro MaTeéMaTH4YCCKOC

BBIPAJKEHUE

1.6

O0BSACHATH (U3MYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€ CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUIMHHO-CIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 NOTrMYecKuX IIaroB ¢ MOMOMIbI0 2 — 3 U3YyYEHHBIX CBOICTBa

(I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, (I)I/I3I/ILICCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTHU

1.7

pemaTth pacy€THbIC 3a7auM (omMparomuecs Ha cucremy m3 2 — 3
YpaBHEHMI), HCHOJBb3ysd 3aKOHBI W  (OPMYINbI, CBS3BIBAIOIINE
¢u3nueckue BENWYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3aJayu
3allUCBhIBaTh KPAaTKOE YCIOBME, BBIABIATH HENOCTAIOLINE WIH
W30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIE
JUI peLeHMs], MPOBOAUTh PACUYETHI M OLEHHBATH PEATMCTUYHOCTD

HOJIy4YE€HHOTO 3HaYeHUS (PU3NUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PELIMTh IMPH MOMOIIU
(U3NIECKUX METOJIOB, HCIIONB3YsI OMMCAHNE MCCIIeIOBAHNS, BBIIEIATh
MPOBEPSIEMOE TPEINOJIOKEHUE, OLEHUBATh MPAaBUIBHOCTh MOPSAIKA
IIPOBEJICHUSI HUCCIIEIOBAaHMs, J€laTh BbBIBOJBI, HHTEPIPETHPOBATH

pe3yIbTaThl HAOMIOACHUI U OIBITOB

1.9

NPOBOAUTH OIBITHl IO HAOMIONEHUI0 (UINYECKUX SBICHUA WU
(u3MYECKUX CBOWCTB TEJ: CaMOCTOSITENIbHO COOMpPATh YCTAaHOBKY M3
U30BITOYHOTO Habopa 00OpyIOBaHUS, ONUCHIBATH XOJ OIbITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BBIBOIbI

1.10

MPOBOAUTh TPU HEOOXOIUMOCTH CEpPHUI0 TMPSAMBIX H3MEpEHHil,
ompesienisisi CpelHee 3HaueHHWE H3MepseMoil BennuuHbl ((PokycHOe
paccrosinue coOuparolield JUH3bI), 000CHOBBIBATH BBHIOOpP Crocoda

n3MepeHust (M3MEPUTEITLHOTO pUOopa)

111

OPOBOJIUTH HCCIEOBAaHUE 3aBHCUMOCTEH (DHU3MYECKHX BEIHYUH C
WCIOJIb30BaHUEM MPSAMBIX M3MEPEHUMN: MIIAaHUPOBATh HCCIEI0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yJbTaThl
NOJYYCHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BUAC TaOIHIN

l"pa(bI/IKOB, JCJIaTb BBIBOJBI 11O pE3yJIbTaTaM UCCIICIOBAHUA

1.12

IIPOBOANTH KOCBCHHBIC U3MCPCHUA (bl/ISI/I‘IeCKI/IX BCJIMYUH:




IUIAHUPOBATh M3MEPEHHs, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATE M3MEpPEHUs, CIeays MNpPEeUIOKEHHOM WHCTPYKIHH,
BBIYUCIIATh 3HAYCHUE BEIMYMHBI W AHAJIU3UPOBATH IIOJIyYEHHBIC

pe3yJIbTaThl C YYETOM 33IaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOMofaTh MpaBWiia TEXHUKH OE€30MacCHOCTH Ipu  paboTe ¢

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

pa3inyaTth OCHOBHBIE MPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJeIe:
MaTepuaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJIO, TOUEUHBIN HCTOUYHUK
CBETa, JIy4y, TOHKas JIMH3a, IUIaHeTapHas MOJEIb aTOMa, HYKJIOHHAas

MOJACIIb ATOMHOTI'O Aapa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HW3YyUYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HUX OIMUCAHUA, HCIOJb3Ys
3HaHUS O CBOicTBaXx (U3MYECKHX SBICHUH © HEOOXOAUMBIC

(1)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MpPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI Ul MIOCTPOEHUS N300pakeHUH B MJIOCKOM

3epKaje u coOuparoieil JI1H3e

1.17

MPUBOJIUTL TpUMepbl (HaXoAWTh HWHQPOPMALKMI0O O MpUMeEpax)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I oOecniedeHus O€30MacHOCTH TpU  OOpalleHuH C
npuOOpPaMHU U TEXHHUECKUMH YCTPONCTBAMHU, COXPAHCHUS 3I0POBbSI H

CO6J'IIO,Z[GHI/I$I HOPM 5KOJIOTHYCCKOI'0 NOBCACHUA B Oprncanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINK (HU3HUECKOTO COACPKAHUS B CETH
WntepHer, camocTosATenbHO (OpMynupyst TOMCKOBBIN 3ampoc,
HaxXOAWTh  IyTH  OIpENEJeHHUs]  JIOCTOBEPHOCTU  IOJyYEHHOMU
UHPOPMALIMU HA OCHOBE HMEIOIIMXCS 3HAHUN M JIOTOIHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIIOJb30BaTh MpPH  BBIMNOJIHEHMHM Y4E€OHBIX 3aJaHuUil  Hay4dHO-
HOMYJISIPHYIO JINTEpaTypy (U3NYECKOro COJEp)KaHus, CIpaBOYHbIE
MaTepuanbl, pecypchl ceTu VIHTepHeT; BiaxeTe NpUEMaMH
KOHCIIEKTUPOBAHMSI TEKCTa, MpeodpazoBaHus UH(GOPMAIMU U3 OJHOU

3HAKOBOM CUCTEMBI B PYTYIO

1.20

co3aaBaThb COOCTBEHHBIE ITHCHbMEHHBIC M YCTHBIC COO6H_IGHI/I$I Ha




OCHOBE WH(POpPMAIUU M3 HECKOIbKHX HWCTOYHHKOB (PU3UYECKOTO
coJlep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3yJIbTaThl MPOEKTHOW WM
UCCIICIOBATEIIbCKOM  JEATENIbHOCTH, INPU  3TOM  I'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBINA anmnapaT U3y4aeMoro pasziena
(U3MKM M COMPOBOXIATh BBICTYIUIEHHUE IMpPE3EHTAMEeH C y4EToM

0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

121

MPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB U UCCIEAOBAaHUN (HU3UIECKUX
MPOIIECCOB PACHpPEeNiaTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUA UM  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIH BKJAJ B JESATENbHOCTb TPYIIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJCWUCTBUE,  NPOSIBISAA  T'OTOBHOCTH

paspemaTth KOHPIHKTHI




IMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3nena

Kon
3JIeMeHTa

IIpoBepsiemble 31eMeHTHI COEPKAHUS

®U3UKA U EE POJIb B IO3BHAHUU OKPYXXAIOIIEIO MUPA

11

®uszuka — Hayka O Ipupoe. SIBiIeHHA NPUPOIBI.
dusnuecKkue  SIBJICHUS:  MEXAHWYECKHE,  TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

Ousnueckue  BenuuuHBL.  M3Mepenue — usmueckux
BenuunH.  Dusuueckue  npubopel.  [lorpemrHocTs

H3MepeHHI>i. MC)KI[YHapOI[HaH CHUCTEMA CAMHUIL

13

EctecTBeHHOHAyuYHBI METOJ MO3HAHHS: HAOIIOJCHUE,
MMOCTAaHOBKA HAay4YHOT'O BOIPOCA, BBIJIBMKEHHE TUIIOTE3,
OKCIEPUMEHT IO TMPOBEPKE THIOTE3, OObSICHEHHUE

Ha6moz[aeMoro SABJICHUA

14

Omnucanue GU3NIECKUX SIBJICHUHN C TOMOIIBIO MOJIETICH

15

[TpakTuyeckue paboTHI:

N3mepenne paccTosiHUMN.

W3mepenue 06bEMa KUAKOCTH U TBEPIOTO TeNa.
Onpenenenne pasMepoB MaJIbIX TeJl.

W3mepenune temmepaTypsl NMPU MOMOIIM KHUAKOCTHOTO

TEpMOMETPA U JATYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMU BEIIECTBA

2.1

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephbl.
OnbITel,  OKa3blBAOIIME  AMCKPETHOE  CTPOEHUE

BC€IICCTBA

2.2

JlBmxenne  yactuil  BemiectBa.  CBsi3b  CKOpPOCTHU
JNBIKCHUSI YacTUIl C TeMIepaTtypod. bpoyHoBckoe

IBIOKEHUE, T Dy3us

2.3

B3aI/IMO)IeI\/'ICTBI/Ie JaCTHll BEIIECTBA: IIPUTIKCHUC U

OTTAJIKNBAaHUC

2.4

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOEHHUE TIa30B,
KUIKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX)  TEIl.

B3anmocBsA3bp MeXy CBOMCTBAMHU BELIECTB B Pa3HBIX




arperaTHbIX COCTOSHHAX M HX ATOMHO-MOJICKYJISIPHBIM

CTPOCHHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOIBI
[TpakTrueckue paboOTHI:
Onenka nguamerpa aroMa  METOAOM  PAIoB  (C
26 UCToNIb30BaHueM ¢otorpaduii).

OnbITHl O HAOIOIEHHIO TEIUIOBOIO PACHIMPEHUS I'a30B.
OnbIThI 1(0) 00HAPY>KEHHIO JEUCTBUS CHII

MOJICKYJIAPHOT'O IPUTAKCHUA

JIBIDKEHHME U B3AMMOJEMCTBUE TEJI

31 MexaHnueckoe JIBUKEHHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JABUKECHHE
32 Ckopoctb. CpenHsie CKOPOCTb IpU HEPAaBHOMEPHOM
' JNBWKEHUU. Pacy€T myTH U BpeMEHU JABUKECHUS
SBnenue uHepuuu. 3aKkOH MHEpUUU. B3aumonelicTtBue
3.3 TeJ KaK NPUYMHA U3MEHEHHS! CKOPOCTH JIBH)KECHHMSI TEll.
Macca kak Mepa HHEpTHOCTH Tena
34 ITnotHOCTE BemiectBa. CBSI3b MJIOTHOCTH C KOJIMYECTBOM
' MOJIEKYI B eJUHHIIE 00bEMA BEIIeCTBa
3.5 Cuna Kak XapakTepuCTHKa B3aUMOACHCTBHS TEI
36 Cuna ymnpyroctu u 3akoH ['yka. W3mepenue cumibl ¢
' MTOMOIIIBIO TMHAMOMETPA
37 SBneHue TATOTEHUA U cuia TshkecTH. Cuia TSHKECTH Ha
' npyrux miaaHerax. Bec tena. HeBecomocth
38 Cuna Tpenusa. TpeHue CKONBXKEHUS W TPEHHUE TOKOS.
' Tpenue B npupoie U TEXHUKE
39 CnoxxeHue CuJ, HalpaBJIEHHBIX IO OJHOM HPSIMOMH.
' PaBHOelicTBYIOIIASA CHT
[IpakTuueckue paboOThI:
OmpeneneHue CKOPOCTH  PABHOMEPHOTO  JABHKEHUS
310 (mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO

aBTOMOOWJII W Tak janee). OmnpeneneHue CpeaHel
CKOPOCTH CKOJBXKEHHsI Opycka WIM OIapuKa II0

HAaKJIOHHOM  TuiockocTh. OmnpeaeneHue  IUIOTHOCTH




TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsDKeHUs (nedopManuu) NpYKUHBI OT
IIPWIOKEHHON  cuibl.  ONBITBI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHS OT Beca Teja U

XapaKTepa COIIPUKACAIOIIUXCA HOBCpXHOCTCﬁ

dusnueckue IBICHUS B IPUPOJIE: MPUMEPHI IBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSMHU B )KMBOW U HEXXMBOW MPHUPO/IE,

I[efICTBPIe CHJIbI TPCHHSA B IPHUPOJAC U TEXHUKE

3.12 TexHuyeckue ycTpohcTBa: JMHAMOMETP, MOIIUITHUKN

TABJIEHME TBEPJIBIX TEJI, KUJIKOCTEN 1 TA30B

A1 JaBnenne T1BEpHoro tena. CrocoObl yMEHBIICHUS W

YBCIIUUCHUA JABJICHHUA

A2 JlaBnenue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMA,
TEMIIePaTypbl

13 [lepenava naBneHust TBEPABIMU TEJIAMH, KUIKOCTIMU U

razamu. 3akoH [lackans. [THeBMaTHUYeCKE MAITUHBI

3aBUCHMOCTh  JIaBJICHUS  KHIKOCTH OT  TIyOWHBI.
44 IMaapocratudeckuit mapagokc. CooOMIArONTHECS COCY/IBI.

FI/IJIpaBJ'II/I‘ICCKl/Ie MEXaHHU3MBbI

AtMocdepa 3emnn u atmocheproe naBiaeHue. [IpuauHb
45 CYIIECTBOBAHHS BO3AYIIHOW 00004ku 3emiid. OmbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT

BBICOTBI HAaZA YPOBHEM MOPs

46 W3mepenue atmocdepHoro pasneHus. Ilpubopsr s
U3MepEeHus: aTMOCc(hepHOro J1aBIeHHs

JlelicTBHE >KUAKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX
4.7 Teno. BeitankuBarmas (apxuMenoBa) cuia. 3aKOH

Apxumena

48 [TnaBanue Ten. BozgyxoruaBanue

[TpakTrueckue paboOTHI:

HccnenoBanne 3aBHCUMOCTH Beca Tejla B BOJE OT
49 o0béMa TMOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
OrnpeneneHre BBITATKUBAIOLIEH CHUJIbI, IEMCTBYIONIEH Ha

TeNo,  HorpykéHHoe B Jkuakoctb.  [IpoBepka




HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHWIBI, IEHCTBYIOILEH
Ha TEJIO B OKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOLIUE  3aBUCHUMOCTb  BBITAJIKUBAIOLLECH
CWJIbI, JIEHCTBYIOIIEH Ha TEJI0 B >KMJKOCTH, OT 00bEMa
MOTPYKEHHON B KHUAKOCTb YacTH TeJa U OT IUIOTHOCTH
xuakoctd.  KoHctpywpoBanwe — apeomerpa  WIH

KOHCTPYMPOBAaHUE  JIOOKM M  OIpeaencHue e

TPYy30MIOABEMHOCTH

Ow3nueckue  SBIEHWST B TPUPOJC:  BIHSHUC
4,10 aTMoc(epHOro JaBJICHUS Ha )KUBOW OpraHU3M, TUTaBaHUE

pbIO

TexHUYeCKHue YCTPOWCTBA: COOOIIAOIIUECS COCY/IBI,
411 YCTPOHCTBO  BOAONPOBOJA, THAPABIWYECKHN IIpecc,

MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DOHEPI '

5.1 Mexanunueckas padora
52 MexaHnuyeckass MOITHOCTb
53 [IpocThle  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHas
' IUIOCKOCTh. [IpaBrIIo paBHOBECHS phluara
5.4 [IpumeHeHre npaBuiia paBHOBECHS phluara K OJIOKy
«3omoroe  mpaBwio»  MexaHukd.  Koaddumment
5.5 TOJIE3HOTO JeNCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanbpHas HEPTrUM TeNa, MOAHATOTO Haa 3eMIIEH
5.7 Kunerndeckas aHeprust
58 [Tonnas MexaHuyeckas >HEprusi. 3aKOH M3MEHEHHUS U
' COXPaHEHUSI MEXaHUYECKOU PHEPTUU
[IpakTudeckue pabOTHI:
Omnpenenenre paboOThl CUIIBI TPEHHSI IPU PABHOMEPHOM
5g JIBUKEHUHM Tejla 10 TOPU30HTaJIbHOW TMOBEPXHOCTH.

HccnenoBanue YCIIOBUM paBHOBeECHs pplyara.
N3mepenne KIIJI HaknoHHOW 1uiockoctu. HM3ydenue

3aKOHA COXpaHCHHUA MEXaHUYIECKOM SHEPrun




dusuueckre SBICHUA B TMPHPOJAE: pblYaru B Tele
5.10
YenoBeKa
TexHuuyeckue yCTpPOHCTBA: pblYar, IOABWKHBIM U
5.11 HETOABUKHBIM OJOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMbIe 3JIEMEHTBI COAEPKAHUS
pa3aena 3J1eMeHTAa
TETUUIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXKEHHSI MOJICKYISIPHO-KHHETHIECKON
6 TEOpUM CTPOEHUs BemecTBa. Macca ©  pa3mepsl
1
MoJieKysl.  ONBITBI,  TOATBEPXKIAIOIINE  OCHOBHBIC
MIOJIO’KEHUSI MOJICKYIIPHOKMHETUYECKOM TEOPUH
Mopenu  TBEpIOTO, KMIKOTO U Ta3000pa3HOTO
6.2 cocTosiHUI BemecTBa. Kpucraumueckue U amopdHbIe
Tena
OOBsicHeHHEe CBOMCTB Ta30B, )KHIAKOCTEH W TBEPIBIX TEI
6.3 HA OCHOBE TIOJOXKEHUH MOJEKYIIPHOKUHETUYIECKOMN
TEOPHUH
6
6.4 CMauuBaHUE U KalUJUISPHBIC SBICHUS
6.5 TennoBoe pacupeHue u cKaTue
Temmneparypa. CBsi3b TemmepaTypbl CO CKOpPOCTBIO
6.6
TETUIOBOTO JIBHYKECHUS YACTHII
Buytpennss sneprusi. CriocoObl K3MEHEHUsI BHYTPEHHEH
6.7
SHEPTUH: TEIUIoNepeiada U COBEPIICHNUE PadOThI
Bunel Temionepenaun: TEmIONPOBOIHOCTb, KOHBEKIIMS,
6.8
U3Ty4YeHUE
KomnyectBo  TemnoTel.  YjaenbHas — TEIUIOEMKOCTh
6.9
BEIIECTBA
6.10 TermmooOMeH © TEIJIOBOE pPaBHOBECHE. Y paBHEHHE




TEILUIOBOTO Oajanca

6.11

IInaBnenue u OTBEPACBAHUC KPUCTAJNIMICCKUX BCIICCTB.

VY nenbHag TEMJI0TA MJIABIECHUSI

6.12

[TapooOpazoBanue U  KoHJeHcanus. Vcmapenue.
Kunenne. VYnenebHas  Temiota mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEpaTypbl KUIEHHUS OT aTMOC(EPHOro

JaBJICHUA

6.13

BnaxnocTs Bo31yxa

6.14

QHGPFHSI TOIIJIMBA. y,[[GJIBHaSI TCIJIOTA CropaHusA

6.15

[punuunser  pabotsl  TemoBblx — aurateneit  KIIJ
TEIUIOBOTO JABUrarelist. TeruioBble IBUraTeNId W 3alluTa

OKpY>Karolleu cpebl

6.16

3aKoH COXpPaHCHHA U ITPCBpAILICHUSA SHCPIrUU B TCIIIOBBIX

nponoeccax

6.17

[IpakTuueckue pabOTHI:

OnbITh o 0OHapyKEHUIO JNEUCTBUS [970)
MOJIEKYJIIPHOTO IPUTSHKEHHUS.

OnbIThl MO BBIPAIIMBAHUIO KPHUCTAJJIOB MOBAPEHHOM
COJIM WJIU caxapa.

OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUsI Ta30B,
JKAJIKOCTEN U TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3ayXa B OAJUIOHE IIIPHIIA.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JIaBJICHUS
BO3/lyXa OT ero 00bEMa U HarpeBaHUs WIHM OXJIaXKICHUSI.
[IpoBepka rumoTe3bl JUHEHHOM 3aBUCHMOCTH JIJIMHBI
CTONOMKA XUIKOCTH B TEPMOMETPUUYECKON TPyOKe OT
TEMIIEPATYPHI.

HabGnronenne u3MeHeHUs] BHYTPEHHEW DHEPrHH Tela B
pe3ynbTaTe Temaonepeaayu U padoThl BHEITHUX CHIIL.
HccnenoBanue sBIEeHUS TEIJIOOOMEHA PU CMEILIMBAHUU
XOJIOAHOW U TOpsiYe BOJBL.

OnpeneneHre  KOJIUYECTBA  TEIUIOTHL, IOJYyYEHHOTO

BOJIOM MpH TEMJIOOOMEHE C HArpeTbiM METAIIMYECKUM




IITAHIPOM.

OrnpezeneHne yaenbHON TEIUIOEMKOCTH BEIIECTRA.
HccnenoBanue nmporecca HCapeHwusl.
Omnpenenenre OTHOCUTENHHOM BIQXKHOCTH BO3yXa.

Onpez[eneHI/Ie y,[[GHLHOﬁ TCIJIOTHI IIJIaBJICHUA JIbJA.

6.18

Ousnyeckue SBICHUS B MPHUPOJAE: TOBEPXHOCTHOE
HaTSDKEHWE M KalWULSIpHBIE SBJICHUS B IPUPOJIE,
KpUCTaJUIBl B Iipupojie, uanyuenue ConHia, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

HHES, CHEra.

6.19

TexHndyeckue  ycTpoicTBa:  KalWUIAPBL, NPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >XKMJIKOCTHBIM TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUIPOMETpBI, MCUXPOMETp, NapoBas TypOuHa,

JIBUTATEJIb BHYTPEHHETO CTOpaHHUsL.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1 DOnexTpusaiys Ten. [[Ba poia aMeKTpUIEeCKUX 3apsiioB
BianmopelictBue 3apsikeHHbIX Tenl. 3akoH  Kymona

7.2 (3aBUCHMOCTD CHJIbI B3aUMOACUCTBUS 3aPSIKEHHBIX Tell OT
BEJIMYUHBI 3aPSA0B M PACCTOSTHUS MEXK/TY TEIaMH )
Dnekrpuyeckoe mnose. Hanpssk€HHOCTh 3IEKTPUUYECKOTO

7.3 noJis. [IpuHIUN cyneprno3uuuu 3IeKTPUYECKUX MoJeH
(Ha KaUeCTBEHHOM YPOBHE)
Hocutenn »snekTpuyeckux 3apsyioB. IJIEMEHTapHBIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue atoma. [IpoBogHuku u
TDIICKTPUKA

7.5 3aK0H COXpaHEHHS JIEKTPUUECKOTO 3apsiaa

26 ONEeKTpUYEeCKHd  TOK.  YCIOBUSL  CYLIECTBOBAHHS

' JIEKTPUUECKOro ToKa. MICTOUHNKM TOCTOSSHHOTO TOKA

JeiicTBus 3IEKTPUUECKOTO TOKa (TerutoBoe,

1.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

KHUIOKOCTAX U ra3ax




OnexTtpuueckas uenb. Cujga ToKa. OJIEKTPUYECKOE

7.8

HaIpsKEHUE

ConpoTtusieHue MIPOBOTHUKA. Y neapHOE
7.9

COINPOTHUBJICHUE BEILIECTBA
7.10 3akoH Oma U1 ydacTKa Lenu

[locnenoBarenbHOE W THapaJUIeIbHOE  COCIMHEHHUE
7.11

MIPOBOJHUKOB

Paborta ¥ MOIIHOCTH AJEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

3 DNIEKTPUYECKHE LENMH W TOTPEOUTENH DJICKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3aMbikaHue

ITocTossnable MarauTel. B3amMopeiicTBHE ITOCTOSHHBIX
7.14

MarHUTOB

MarautHoe mozne. MaruuTtHoe Tmojie 3eMIHM M €ro
7.15

3HA4YEHHE I KU3HHU Ha 3eMIe

OneiT Dpcrena. MarHuTHOE 10JIE€ 3JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHre PIEKTPOMArHUTOB B TEXHUKE

JlelicTBME MarHUTHOIO TOJII HA MPOBOAHUK C TOKOM.

DNEeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcrnonb3oBaHue
7.17

JJIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOWMCTBAX M Ha

TPaHCIIOPTE

OnbiTel  @Papazned.  SIBieHue  3IEKTPOMArHUTHOM
7.18

uaaykuuu. [Tpasuiio Jlenma

OnekrporeHepatop. CocoObl  MOTyUYSHHS
7.19 AJIEKTPUYECKON SHEPIUH. DNEeKTPOCTaHIUN Ha

BO300HOBJISIEMBIX UCTOUYHHUKAX YHEPTUH

[IpakTuueckue paboThI:

OMNBITHI 10 HAOTIOCHUIO SJICKTPU3AIUH TEJT HHITYKITUEH

20 Y TIPY CONTPUKOCHOBEHHUH.

7.

I/ICCJ'IGI[OBS.HI/IC HeﬁCTBHH QJICKTPUYCCKOI0 II0JIA Ha
IMPOBOJHUKHA U JUIJICKTPUKH.

COopka u mpoBepka pabOTHI DIIEKTPUUECKOW IIeTH




7.21

IIOCTOSIHHOTO TOKa.
W3MmepeHne U peryJMpoOBAHHUE CHIIBI TOKA.

H3MepeHue u peryaupoBaHue HANPSDKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
PEe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSKCHUS
Ha pPE3UCTOope.

OnbITsI, JEMOHCTPHUPYIOIIHE 3aBHCUMOCTh
3JIEKTPUYECKOTO CONPOTUBJICHUSA IIPOBOJHUKA OT €T0
JUIMHBI, IIJIOLAAN TONIEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka TmpaBuia CIOKEHUS HANPSDKEHUH  IIpU
MIOCJIEIOBATEIIbHOM ~ COCAVUHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuna ais CHiIbI TOKA IIPU MApPauUIEIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO TOKA, UAYLIEro 4Yepe3  PE3UCTOP.
OnpeneneHne  MOLIHOCTH — AJIEKTPUYECKOTO  TOKA,
BBIJIEJISIEMON Ha pe3ucrope. MccienoBanne 3aBUCUMOCTH
CWJIBI TOKa, MAYIIETO 4YePe3 JaMIIOUKy, OT HaIpPsyKEHUs
Ha Hell. Onpenenenue KIIJI narpeBarens. MccienoBanue
MarHuTHOIO B3aMMOJECHCTBUS IIOCTOSHHBIX MArHUTOB.
W3yueHrne MarHuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB IPH
ux oOveaMHeHMM M pasfeneHud. VccienoBanue
JEUCTBHUA JJIEKTPUUECKOI0 TOKA Ha MATHUTHYIO CTPEIIKY.
OneITbl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICVCTBUS KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HalpaBIEHMs TOKa B Karymke. M3ydenue

JEeNCTBUS MarHUTHOTO IO Ha MMPOBOAHUK C TOKOM.

Koncrpyuposanue u A3y4YECHUE paboThI
3IIEKTPOIBUTATENS. N3mepenune KITQ
3JIEKTPOJABUIATEIILHON YCTaHOBKH. OnbIThI o

HCCICOOBAaHUIO SIBJICHUA BHCKTpOMaFHPITHOfI HHAYKIOWHA:
HCCIeIOBaHNE W3MEHEHMII 3HAUYCHUS U HallpaBJICHUSA

WHAYKOHUOHHOT'O TOKa

dusnyeckue SABICHUS B IpUupoac: OSJICKTPUYCCKHE




sABIIGHUST B  aTrMocepe, DIEKTPUYECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE ToJIe 3eMJIH, Ipel( MOIIOCOB,
pOJIb MArHUTHOTO MOJIS JIs )KM3HU Ha 3eMJle, MOJISIPHOE

CHAHHC

7.22

TexHuyeckue yCTpOMCTBA: SJIEKTPOCKOI, AaMIEPMETP,
BOJIETMETp, PEOCTaT, CYETUMK DICKTPUUECKON IHEPTHUH,
JIEKTPOOCBETUTENILHBIE ~ MPUOOPBI,  HarpeBaTelbHBIC
AIIEKTPONPHUOOPHI (mpumepsl), AJICKTPUUYECKUE
NPEJOXPAHUTEIH, JJIEKTPOMArHUT, 3JICKTPOJBHIATEIb

IOCTOSHHOI'O TOKA, 'CHEPATOP ITOCTOAHHOT'O TOKA

9 KVIACC
Kon
Konx snemenra IIpoBepsieMbIe 21IEMEHTBI COIEPIKAHUS
pasnena
MEXAHWYECKMUE ABJIEHUA
81 Mexanuueckoe  aBuKeHHe. MarepuanbHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUUECKOTO IBUKECHUS

8.3 PaBHOMEpHOE MPSAMOTUHEHHOE IBIKEHUE
HepaBHoMepHOe npsimonuHelHoe aBwkeHue. CpenHss

8.4 U MTHOBEHHAs CKOPOCTb Te€ja IPU HEPABHOMEPHOM
JIBIDKCHUU
Yckopenue. PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE

8 8.5

JBIKCHHE

8.6 Csobonnoe magenne. Onsrte! [anunes
PaBHOMepHOE nBuxkeHHEe 1o OKpyx)HOCTU. llepunon u

8.7 yactora oOpameHus. JIuneiiHas M yrioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 ITepssiii 3akoH HproTOHA

8.9 Bropoii 3axkon HeroToHa

8.10 Tperuii 3axkoH HproToHa

8.11 IIpuHIUII CyNIepIIO3ULIMU CUIT




8.12

Cuna ynpyroctu. 3akoH ['yka

Cwiia TpeHuUs: cujia TPEHUS CKOJIBKEHHS, CUjla TPCHHS

813 TIOKOS1, IPYTHE BUJIBI TPESHHS
814 Cuma TSDKECTM W 3aKOH BCEMHPHOTO  TSATOTEHHSL.
' Yckopenue cBOOOHOTO MACHHS
8.15 JBwxenne  mmaner  Bokpyr  Connma.  Ilepsas
' KOCMHYECKasi CKOpoCcTb. HeBecOMOCTh 1 TIeperpy3Ku
PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE
8.16
TEJIOo
8.17 PaBHOBecue TBEPAOro Telda C 3aKPEIUIEHHOH OCBIO
' BpaieHusi. MomeHT cuitbl. LleHTp TsxecTn
8.18 Nmnynse tena. U3menenne nmiynbsca. IMmynbe cuitbt
8.19 3aKOH COXpaHEHUs] UMITYJIbCa
8.20 PeakTuBHOE BHKEHUE
8.21 Mexanudeckas paboTa ¥ MOITHOCTh
8.2 PaGora cun TsokecTH, ympyroctd, TpeHus. CBsi3b
' SHEPTUU U PabOTHI
823 [loreHnmanpHass PHEPrHsl  TeNa, TOMHATOTO  HaJ
' MIOBEPXHOCTBIO 3eMIIH
8.24 [ToreHunanbHast SHEPTUS CKATOU NPYKUHBI
Kunernueckas sHeprus. Teopema O KHHETUYECKOH
8.25
SHEPTUH
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON SYHEPTUN
[IpakTuueckue pabOTHI:
OrnpezesieHne CpeIHEH CKOPOCTH CKOJIBXKEHHUS Opycka
WIM JBWKEHUS IIapuKa IO HAaKIOHHOW IUIOCKOCTH.
OmnpezneneHne yCKOpPEeHUsl Tella MPU PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH.
8.27 HccnenoBanne 3aBUCHUMOCTH NIYTH OT BpPEMEHH IIpH

PaBHOYCKOPEHHOM JIBH)KEHUH 0€3 HaualibHOI CKOPOCTH.
[IpoBepka THUIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJlbHOW CKOpPOCTH IYTH OTHOCATCS
KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME

IMPOMEKYTKHU BpEMEHU OJMHAKOBBI.




HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHHUS
OT CWIbl HOpMalbHOro JamieHus. OmnpeneneHue
Kod(pduurenta TpeHus ckoiabxeHus. OmnpeneneHue
KECTKOCTU TpYyXkuHbL. OrnpeneneHue padOThl CHIIBI
TPEHUS TpU PABHOMEPHOM JIBWXKEHMU Tejla IO
TOPU30HTAILHON MoBepxHOcTH. OmpeneneHue padoThI
CWJIBI  YOPYroCTM  Ipu  NOAbEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOJBMXKHOTO M IMOJBMIKHOTO

0JIOKOB

du3nyeckue IBJICHUS B IpUpoAcC: NMpPUINBBI U OTIIUBEIL,

8.28 nBrkeHHe TiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHnyeckne  yCTpOMCTBA:  CHUAOMETpP,  JATYUKHU

IIOJIOXKEHUS, PACCTOSHUAS U YCKOPEHHUS, PAKETBI

MEXAHWYECKUE KOJIEBAHWA 11 BOJIHbI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTePHUCTUKH

1 KoJIe0aHUil: Mepuo/, 4acToTa, aMILTUTY/Aa
. MaremaTtuueckuit u pPY>KUHHBIN MasiTHUKH.
' [IpeBpaleHre sHEPTUM MpHU KoJedaTeTbHOM JIBUKEHUN
93 3aryxatomue kojeOaHus. BbIHYXIEHHbIE KOJICOaHMUS.
' Pe3onanc
Mexanuueckre BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpedHble BOJHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHHs. MexXxaHUYecKHe BOJIHbI
B TBEPAOM TeJje, CeCMUYECKHE BOJTHbI
9.5 3Byk. ['pomkocTh 1 BbIcOTa 3ByKa. OTpaxkeHHe 3ByKa
9.6 NHppa3Byk u yapTpa3ByK
[IpakTuueckue pabOTHI:
OnpeneneHre  4acTOThl U Hepuoja  KojebaHuit
MaTeMaTHYECKOTO MasiTHUKA.
97 OnpeneneHrie  4acTOThl M Tepuoja  KonebaHuit

HNPY>XAHHOI'O MasgTHHUKA
HccnenoBanue  3aBUCMMOCTH — TEPHOJA  KOJICOAHMIA
MOJIBEIIEHHOTO K HUTH TIpy3a OT JUIMHBl HUTH.

HccnenoBanne  3aBHCHMOCTH — IlepHoja  KoJeOaHWit




IPYKMHHOTO MasTHMKa OT Maccel Ipysa. IIposepka
HE3aBUCHMOCTH nepuoaa Kosie0aHuit rpysa,
IIOJIBEIIEHHOTO K HUTH, OT MAaccChl I'py3a U >KECTKOCTU

npyxuHbl. I3MepeHue yckopeHus cBOOOJHOIO MaieHHs

dusnyeckue sSBICHUS B MPUPOE: BOCHPHUITHE 3BYKOB

9.8 JKUBOTHBIMH, 3CEMIICTPSACCHUC, celicMHU4YecKue BOJIHBI,
OyHaMHu, 3X0
9.9 Texuuueckue yCTpOﬁCTBaZ 3X0JIOT, HCIIOJb30BAaHUC

yIIbTpa3ByKa B ObITY U TEXHHKE

OJIEKTPOMATHUTHOE IT1OJIE 11 SJIEKTPOMAI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IIOJIC. SHCKTPOMaF HUTHBIC BOJIHEI.

101 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJTH
10.2 [Ikana 37€KTpPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
. BouiHOBBIE CBOMCTBA CBETA
10 [IpakTuueckue pabOThI:
10.4 N3yyeHne CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH €
MOMOIIBI0 MOOUIILHOTO TenedoHa
Ousnueckue SBJICHUS B TPUPOAE: OHOJIOTHYECKOE
10.5 JEHCTBHC BHJIUMOTO, yIAbTPaduOIETOBOTO u
PEHTTEHOBCKOTO U3ITyYeHHIA
106 Texanuueckue YCTpOMCTBA: WCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIT COTOBOMU CBSI3H
CBETOBBIE SIBJIEHUA
11.1 JlyueBast monens cBeta. MIcToOuHMKH cBeTa
11.2 [IpssMonuHEITHOE pacpoCcTpaHEHUE CBETa
113 Ortpaxenue ceta. [1mockoe 3epkano. 3aKOH OTpaxeHUs
' cBeTa
11 114 [Ipenomrnenue cBeTa. 3akOH MPEIOMIICHUS  CBETA.
' [TonHOE BHYyTpeHHEE OTpakeHUE CBETa
11.5 JInnza. Xox myuel B TMH3E
OnTuueckast cucreMa (oroamnmnapaTa, MHUKPOCKOMA H
116
TeJIeCKOMa
11.7 I'maz kak onrudeckas cucrema. biauszopykocts H




JaJIbHO30PKOCTDb

Pasnosxxenue Genoro csera B criektp. OnbiTel HploToHA.

118 CrnoxeHne CrieKTpajabHBIX [[BETOB. Jlucnepcus cBera
[TpakTudeckue paboTHI:
HccnenoBanne  3aBUCUMOCTH ~ yIja  OTPaKeHHUSA
CBETOBOTO JIy4a OT yTJja MaJIeHusl.
W3ydeHne XapaKTepUCTHK H300pakeHUs IMpeaMera B
IUIOCKOM 3€pKajie.
HccnemoBaHne  3aBUCHMOCTH  yIiia  MPEIOMIICHUS
CBETOBOIO JIy4ya OT yIJia MaJIeHusl Ha TPAHUIE «BO3JYyX —
119 CTEKJIO».
[Tonyuenne u3o0pakeHUH C TMOMOIIBIO cOOMparomiei
JIH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUSI U ONMTUYECKOM
CHJIBI COOMPAIOLIEH JTHH3HI.
OMBITHI MO PA3JIOKEHHUIO OEIOT0 CBETa B CHEKTP.
ONBITE 10 BOCHPHSITHIO I[BETA MPEAMETOB TPU WX
HaOJIF0ICHUH Yepe3 IIBETOBBIC (PIITBTPHI
dusnyeckue sSBICHUS B Ipupojie: 3atMeHus CoHa u
11.10 JlyHbI, TIBETa TeN, ONTHYECKUE SIBICHUS B aTtMmocdepe
(uBet HEOa, pedpakius, paayra, MUPaxK)
11 Texuuueckue YCTpPONCTBA: OUKH, TIEPUCKOTL,
' dboToanmapat, ONTHUYECKHE CBETOBO/IbI
KBAHTOBBGIE SABJIEHUA
191 Omnbiter Pezepdopna m muianerapHas MoJeinb aToMa.
' Mogens aTroma bopa
192 Hcnyckanue W TOTJIOIIEHHWE CBeTa aTOMOM. KBaHTBI
' JIuneiyaTeie ClIEKTPBI
12 12.3 PannoaktuBHOCTE. Anb(a, OeTa- U raMMa-u3TyICHUS
124 Crpoenne aromHoro siapa. HykinoHHas — Mopenb
' aToMHOro siapa. M3oTombl
125 PagnoaktuBHbIe mpeBpamienus. llepuon momypacmana
' ATOMHBIX SI7IEp
12.6 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U




MacCCOBOI'O YHUCEJI

12.7 OHeprus cBA3M aTOMHBIX sjiep. CBsI3b Macchl U SHEPTUU
128 Peakuuu cunTesa u nenenus snaep. MICToUHUKYM 3HEPruu
' CounHna u 3B€31
129 Snepnas  sHepretuka. JlelicTBME  paJIMOAaKTUBHBIX
' U3Ty4YeHUH Ha )KUBbIE OPTraHU3MBI
[TpakTudeckue paboTHI:
HaOmionieHne CIUIOMIHBIX W JIMHEHUYaThIX CHEKTPOB
1210 U3ITy4YEHHUS.
HccnenoBaHue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI
o0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
M3mepenue pauoakTUBHOTO (hoHa
dusudeckue SABICHUS B IPUPOJE: €CTECTBEHHBIN
pavoOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 paZMoOaKTUBHOE W3JIYy4EHHE MPHUPOAHBIX MHHEPAJIOB,
JICHCTBHE PAJUOAKTUBHBIX H3JIY4YCHUM Ha OpraHu3M
YeJI0BeKa
1212 TexHnueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJUBUlyaJIbHBIN 1O3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NPOBePsIeMOro
TpeOOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponmu  GU3MKK B HAayyHOW  KapTUHE  MUDA;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABIECHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SIBJICHUH NPUPOABI, O pOJH DSKCIEPUMEHTa B
¢uszuke, o cucreMooOpasywomeid poiaud (GU3MKK B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJIOTUH, 00 53BONIOLUHU
(u3MYeCKUX 3HAHUN W UX POJIM B LEIOCTHOHW €CTECTBEHHOHAYyUHOM
KapTUHE MHpa, O BKJAJE POCCUICKMX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYXKAIOILETro

MUpa, pa3BUTUE TEXHUKHU U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IOJE), O IBM)KEHUU Kak
croco0e CyIIeCTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTPOCHHUSI BeUIeCTBA, O (U3UYECKON CYUIHOCTH SIBICHUH TPUPOIBI
(MEXaHMYECKHX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMCHUC pa3jindaTh SABJICHUA 110 OIMUCAHUIO UX XaPAKTCPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3NUECKOE SBJICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3HMUECKUX SBICHUIN
B OKpYXalollleM MHpE, BBIIEISS MX CYLIECTBEHHBIE CBOMICTBa

(npu3HaKn)

Bnagenue ocHOBaMM NOHSATUHWHOIO armapara M CHUMBOJIMYECKOIO
sI3pIKa (PM3UKHU U UCIOJB30BaHWE WX JUISI pEHIeHHs Y4eOHBIX 3ajad;
YMEHUE XapaKTepU30BaTh CBOWCTBA Tei, (U3MUECKUE SBJICHHUS U

MIPOIIECCHI, UCIIOJIB3YS (DYHIaMEHTAIBHBIE H IMITHPUICCKUE 3aKOHBI

YMeHune onuceBaTh HU3Yy4YCHHBIC CBOMCTBA TEII (bl/ISI/I‘ICCKI/Ie SABJICHUS,

UCTIONB3YS (PU3UUECKIE BETMYNHBI

Bnagenne OCHOBaMH METOJOB HAYYHOTO IMO3HAHHA C YYETOM
COOIOZICHHS TIPaBIJI OE30MACHOTO Tpyna: HaOMoaeHNe (PHU3UIeCKIX
SIBJICHUI:

YMEHHE CaMOCTOSITEJIbHO COOMPAaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY

U3 JJaHHOTO Habopa o0OpyMOBaHUS MO WHCTPYKIIUU, OMHUCHIBATH XOJI




OTIBITA U 3aIUCHIBATH €0 PE3yIbTAThI, (POPMYIUPOBATH BHIBODI;
IPOBEJICHHUE MPSAMBIX U KOCBEHHbBIX U3MEPEHUIN (PU3NYECKUX BETUUHH:
YMEHHE IUIAHUPOBATh  HM3MEPEHHUs, CaMOCTOATEIBHO  COOHMpaTh
SKCHEPUMEHTAIbHYI0  YCTAaHOBKY IO HWHCTPYKIMH, BBIYUCIATH
3HA4YEeHUE BEJIMYMHBI U aHAJIW3UPOBATh IOJIyYEHHbIE PE3YyJIbTAThl C
y4€TOM 3a/IaHHOM ITOTPELIHOCTH PE3YIbTaTOB U3MEPEHUN;
IIPOBEACHUE  HECIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIEJAO0BAHMIA;
CaMOCTOSITEJIbHO ~ COOMpaTh  3KCIEPUMEHTAJIbHYIO  YCTaHOBKY U
OPOBOAUTH  HCCIEIOBaHWE IO  HMHCTPYKLUUH,  MPEACTaBIATH
MOJy4YE€HHBIE 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHUJAE TaOIUL U
rpaduKOB, yYUTHIBATh IOTPELIHOCTH, A€IaTh BBIBOBI 10 pe3ybTaTaM

HCCIICAOBAaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (pu3mueckux  Mojeneit
(MarepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJIO, MOJEIU CTPOEHUS
ra3oB, XHJIKOCTeH M TBEPABIX TeJ, IUIAHETapHash MOJENb aToMa,
HYKJIOHHasi MOJI€JIb aTOMHOI'O sIpa) U YMEHHUE NPUMEHITh UX I

00BsICHEHUS! (PU3NYECKHX MTPOIIECCOB

YMeHue oOBSCHATh (PU3MUECKHE IMPOIECCHl M CBOMCTBA TEN, B TOM
quciae W B KOHTEKCTE CHUTYallMid MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH MPUYUHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSCHEHHE C OMOPON HA M3YUYEHHBIE CBOWCTBA (PU3HUECKUX

SIBIICHUH, (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIN

YMmenue pematbh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHwuil),
UCTIONB3Ysl 3aKOHBl W (OpPMYJBI, CBS3bIBAIOIIME  (U3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3allUCBIBaThb KpAaTKOE YCIOBHE 3a/layH,
BBISIBJIATH HEJOCTAIOIIME JaHHBIC, BBHIOMpAaTh 3aKOHBI U (POPMYIIBL,
HeoOXoauMBbIe JUIsl €€ pellleHus, UCIOJIb30BaTh CIIPABOYHBIE JTaHHBIE,
IIPOBOJUTH PACY€Tbl U OLICHUBATh PEAIUCTHUYHOCTH IIOJyYEHHOIO
3Ha4eHUs1 GU3NYECKOIN BEIMYMHBI;, YMEHHUE ONpPENENiTh Pa3MEPHOCTh

($u3n4ecKoil BeTMYMHBI, TOTYYSHHOM MPU PELICHNH 3a1aui

YMeHue XapakTepu30BaTh IMPUHLUIBI  JCHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM YHUCIIe OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX MPOLECCOB MO MX ONUCAHUIO, UCIIOIb3Ysl 3HAHUSA O
CBOWCTBaX (M3MUECKUX SBICHUH U HeoOXomumbie (Quzndeckne

3dKOHOMCPHOCTHU




10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MYECKUX SBICHUAX B
NOBCEIHEBHOM KM3HM s oOecreueHust 0Oe€30MacHOCTH  MpHU
oOpamieHnn ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
yCTpOMCTBAMM, COXPAHEHHS 3JI0pOBbS U  COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 IIOBEIEHUA B OKpYXKarolled cpene; IMOHUMAaHKE
HEOOXOIMMOCTH TIPUMEHEHHUS! IOCTIDKEHHH (U3UKUM U TEXHOJIOTUH

IJId pallMOHAJIBHOI'O TPUPOAO0IIOJIb30BAHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUsA U TPEACTaBICHUsS WHPOPMALIUU
(U3MUYECKOTO CONEpKaHHUS C UCIOJIb30BaHUEM WH(HOPMAIMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTHI; YMEHHE OLIEHHWBATh JOCTOBEPHOCTD
MOJIy4eHHOM WH(GOpPMAIMM HAa OCHOBE HWMEIOIIMUXCS 3HAHUM U
JOIIOJIHUTCIBbHBIX HCTOYHHUKOB, YMCHUC HUCITIOJB30BAThH npu
BBITIOTHCHUH YYE€OHBIX 3aJaHUi HAayYHO-TIOMYJISAPHYIO JIMTEPATYPY
(hu3MUeCcCKOTO CoAepkKaHMsI, CIPABOYHBIE MaTepHallbl, PECypChl CETH
Wurtepner; BrnageHue 0a30BbIMM  HaBbIKaMH  NpeoOpa3oBaHUs
uHboOpMallMu U3 OJHOMW 3HAKOBOM CHUCTEMBl B JPYIYIO; YMEHHUE
co3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE U YCTHbIE COOOLICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKUX MCTOYHHUKOB




INEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
11 Mexanuueckoe  aBukeHue. MarepuanpHas — Touka. Cucrema  OTCYéra.
' OTHOCUTENBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMEepHOE ABMKEeHUE. CpeliHsis cKopocTh. Dopmyina aiis
12 BBIUMCIICHUS CpellHell ckopocTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TENa OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO NPSIMOJIMHEWHOIO IBUKEHHUS:
13 xX(1)=x,+ut
I'padukn 3aBUCHMOCTM OT BpPEMEHH JJsi MPOEKIHMH CKOPOCTH, NPOEKIUU
[epeMenIeHus, IyTH, KOOpPAMHATBI IPU PABHOMEPHOM MPSAMOJIMHENHOM
JBUKEHUH
3aBUCUMOCTh KOOPJIMHATBl Tejla OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO ABU)KEHHUS:
2
Se(f)=vp =i+ ay* ;
2
@opmynbl UIsl MPOEKIUM NEPEMELICHUs], MPOEKIMH CKOPOCTH U MNPOEKLIHHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJNHEWNHOM JBUKEHUN:
2
14 .sx(r)=v{,x-r+ax-?.
U_\'U] =Upy T4, Z,
a. (1) =canst,
Ul.‘fz - Ul.‘f2 22{"1'5.'(
I'padyky 3aBUCUMOCTH OT BPEMEHM JJIsI MPOCKIMH YCKOPEHHs, HPOCKIMU
CKOPOCTH, TPOEKIHH IEePEMELICHUsI, KOOPAWUHATHI IIPH PABHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBU)KEHUU
CBobognoe nagenue. GopMyIibl, ONUCHIBAIOIINE CBOOOAHOE MaJCHHUE Tela IO
15 BEPTUKAIM (IBWKEHUE TejJa BHM3 MM BBEPX OTHOCHUTEIBHO IIOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHU U MPOEKIHMHU YCKOPEHHMS,

MIPOEKIIMA CKOPOCTH M KOOpAMHATHl NpHU CBOOOAHOM NAJACHHUU Tejla IO




BEPTUKAITN
CKOpOCTh paBHOMEPHOI'O [BI)KEHHUS Tela 10 OKpyXHocTH. HampaBieHnue
CKOPOCTH.

(DOpMy.]'Ia AJIs1 BBIYUCIICHUS CKOPOCTH 4YCPE3 paAnyC OKPYXKXHOCTH U NIEPUOI

oOpareHus:
2nR
L=
T

LlenTpocTpemMurenbHOe  yCKOopeHue. HampapieHue — IIEHTPOCTPEMHTEIILHOTO

16 yckopeHust. @opMmyiia Jijisi BBIYUCICHUS YCKOPEHUS:
2
a. — (&
"R
®opmyna, CBSI3bIBAIOIIAs IEPUOJ]  YACTOTY OOPAILCHHUS:
V= 1
T
Macca. InotHocth BeniectBa. opMyra A1l BEIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
18 Cuna — BexkTopHas ¢pusndeckas BenuuuHa. ClioKeHHe CHIT
19 SArnenue naepuun. [lepsorit 3akon HetoToHa
Bropoii 3akon HeroTona:
F=m-d
1.10
CoHarpaBiIe€HHOCTbh BEKTOPA YCKOPEHUS Tella U BEKTOPa CUJIbL, JEHCTBYIOLIEH Ha
TEJOo
B3aumoneiicteue tein. Tperuii 3akoH HeroToHa:
111 Fy 4 =-Fi
112 Tpenue nokost U TpeHUE CKOJIbxKeHUs1. Dopmyra JUisi BBIYUCICHUS MOTYJISI CHITBI

TPCHUS CKOJIbKCHUS:




F_=n-N

1.13

Hedopmarus Tena. Ynopyrue u Heymnpyrue nedopmanuu. 3akoH YHOpyrou

nedopmaruu (3akoH ['yka):

F=Ik-Al

1.14

BC@MI/IpHOC TATOTECHUE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

my -1,
F=G-1_2%
R
Cuna TsxecTH. Y CKOpeHre CBOOOIHOTO MaCHHUS.
dopmya Juisi BBIYMCIECHUS CUIIBI TSHKECTH BOJIM3H MoBepxHOCTH 3emiu: F = mg.
JBwxkenue mianet BOKpyr Comnna. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmynbe Tena — BeKTopHas (hu3nyuecKas BETMINHA.
=m0

I/IMHy.]'IBC cucteMsl Ten. 3MeHenne HUMITYJIbCA. I/IMHy.]'IBC CHJIBbI

1.16

3aKOH COXPAHCHUS UMITYJIbCA JIJIS 3aMKHYTOW CUCTEMBI TEJI:
D=0, +im, U, =const

PeakTuBHOE IBUKEHUE

1.17

Mexanndeckasi pabora. @opmyria Jisl BBIYUCICHUS! pa0OThI CUJIBL:

A=F5ooscx

MexaHuueckas MOIITHOCTb:

1.18

Kunernueckas n IMMOTCHUHAJIbHAA SHEPT L. <DopMyJ1a JJIA BBIYMCIICHU A

KUHETHYECKON SHEPTUH:
n E)z
E,=——
2

Teopema o0 KnHeTHUYECKOM AHEprun. @opmyJia sl BBIYUCIEHUS MOTCHIMATIBHON




OHEPTHUHU TCJia, HOAHATOTO

Hajg 3eMiIéi:

E,= mgh

Mexanndeckas OHEPrus:

E=E;.+E p
1.19 3aKOH COXpaHEHU MEXaHU4eCKOoW sHepruu. opmyra aJist 3aKOHA COXPaHEHUS
MEXaHUYECKOI dHEpruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanienne MexaHUUECKOW YHEPTUU NTPU HATMYUU CUIIBI TPEHUSI.
[IpocTble MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuisl: M - FI.
VYcnoBre paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonBwxHBIN 1 HeTTOABMKHBIN 010ku. KIT/] mpocThIXx MeXaHU3MOB,
n= A‘E[M-E:&Eaﬂ
Aﬂrpaqecﬂ:ﬂaﬂ
JlaBieHne TBEpIOrO TENA.
®opmyiia 11l BBIYMCICHUS TaBIEHUS TBEPAOTO Tea:
F
P= Gl
191 Hasnenue raza. ATMochepHoe JaBlieHHeE.
' I'uppocTraTnueckoe 1aBlieHUE BHYTPH KHIKOCTH.
dopMyna 1Jisi BHIYUCIICHUS TaBJICHUS BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [Tackans. ['mapaBiudeckuii mpecc
3akoH Apxumena. Popmyna U1 ONPEAENCHHs] BBITAIKUBAIOIIEH  CHUIIBI,
JNENCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23

Fap =P8V

VcaoBue miaBanus Tena. IlmaBanne CYZA0B 1 BO3AYXOIJIaBAaHUEC




1.24

1.25

MexaHnyeckre KoJIeOaHUs. AMHJII/ITy,Z[a, nepuoa MW 4Yacrora KOJICOaHHIA.

®dopmyiia, CBA3BIBAIOLIASL YACTOTY U IEPUOJL KOJICOAHUI:

MaremaTuueckuii U TpPYKUHHBIA MasaTHUKU. [IpeBpamieHue sHepruu Ipu

KoJIe0aTeIbHOM JBUXKCHHUH

1.26

3aryxaromue konedanus. BeiHyX)1eHHbIe Konebanus. Pe3onanc

1.27

MexaHu4deCcKHue BOJIHBI. HpOI[OJH)HBIe N TIOIICPCYHBLIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacIpOCTPAHEHHSI BOJTHBI:

h=v-T

1.28

3Byk. ['poMKkoCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'PaHUIIE

nByx cpen. UHdpa3Byk U yapTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenue cpenHell INIOTHOCTH BELIECTBA; apXHMMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIbXKEHHS; pabOThl CHIIBI TPEHUs, CHJIbI
YIPYTOCTH; CPEIHEW CKOPOCTH JBMKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
ycKOpeHHs: Opycka Npu JBM)KEHUHM 0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuosia KoJe0aHWH MaTeMaTH4YeCKOTO MAsTHHKA, YacTOThl W  IEpHoja
KosIeOaHNUH MPY>KUHHOIO MasiTHUKA; MOMEHTa CHJIbI, JEHCTBYIOIIErO Ha phlyar;
paboThI CHIIBI YHPYrocTH MPH MOIBEME TPy3a C IMOMOIIBIO HEMNOJBH)KHOTO
0110Ka; pabOThI CUIIBI YIPYTOCTU IPU MOABEME Ipy3a C MOMOUIbIO MOABHKHOIO
610Ka.

HccnenoBanue 3aBHCHUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOTpYyXKEHHOM
YacTH TeJla U OT IUIOTHOCTH JKMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CHUJIIbI
OT MaccChl TeNa; CUIIbI TPEHMSI CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JIaBJIECHUS U OT
pOZa MOBEPXHOCTH; CWIBl YIPYIOCTH, BO3HUKAIOLICH B IIPYKHHE, OT CTEIEHU
naeopManuy IpyKHUHBL, YCKOPEHUsl Opycka OT yIyla HAaKJIOHA HAaIPABIAIOLICH;
nepuoa (4acToTbl) KoseOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJA
KoJIeOaHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIIEIOBaHNE HE3aBHCHUMOCTH IepHoja KojeOaHWM HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBHs paBHOBECHS pblyara

1.30

Dusuyeckue s6leHUS 8 npupode: OpUMEpPbl  ABWIKCHUA C  PA3JIMYHBIMU
CKOpPOCTSMHU B ’KMBOH U HEXKUBOM mnpuponae, JEHCTBHE CHIIBI TPCHUM B IIPUPOJAC U

TCXHUKC, MPUIIUBBI W OTJIMUBBI, [ABWKCHHUC IIJIAHCT ConHeuHOM CUCTCMBI,




PCAKTHUBHOC JABMIKXCHUC KMBBIX OPraHM3MOB, pbldaru B TCJIC YCJIOBCKA, BIIMAHHUC
aTMOC(I)CpHOI‘O JIaBIICHUS Ha >KUBOU OpraHu3M, IIJIaBaAHUC pBI6, BOCIIpHUATUC

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMHUUecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTUMKU IOJIOKEHUS, PAcCTOSHUS U
YCKOpPEHUS, JIWHAMOMETp, TMOAIIUIHUKHA, PAaKeTbl, pblYar, MOJIBWXKHBIA U

HEIIOIBMKHBIN 6J'IOKI/I, HAaKJIOHHAA IIJIOCKOCTb, HPOCTBIC MCXAaHWU3MbI B 6BITy,

L3l COOOMIAIONTHECS COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMeTp, 9XOJOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIC  TIOJIOKEHUSI  MOJICKYJSIPHO-KUHETHUECKOW  TEOpUH  CTPOCHHS

2.1 BelecTBa. Mojenu TBEPOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSHUHN BEIECTBA.
Kpucrannnaeckue u amopQHbie Tena

22 JBmxenne dyactuir BemiectBa. CBsS3b  CKOPOCTH  JIBIDKCHHS  YacTHI[ C

' Temmeparypoit. bpoyHoBckoe nBuxkenue, U dysus

2.3 CmaurBaHMe U KaWUIPHBIE SBJICHUS

2.4 TennoBoe paclIMpeHUe U CKaTHe

2.5 TemnnoBoe paBHOBECHE

26 Buytpennsis sHeprus. PabGora u Termsomepenada Kak CHOCOOBI W3MEHEHUS

' BHYTPEHHEHN SHEPTUH

2.7 Buasl Termonepenayuun: TEIIONPOBOAHOCTb, KOHBEKITHS, H3ITYUCHHE
HarpeBanue u oxnaxzaenne Ten. KonuuecTtBo — TemioTel. Y jaenbHas
TETUIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHUsl PHEPrUU B TEIUIOBBIX Ipolieccax. YpPaBHEHHE TEILIOBOTO
OanaHca:

29
O+0,+..=0
Ucnapenune u xoHupeHcauus. V3mMeHeHHE BHYTPEHHENM OSHEPrUud B MpOLECCE

210 WCTapeHusi H KOHJAeHcauuu. KumeHue IKUAKOCTU. YAenbHas TermioTa

' napoo6OpazoBanus: L = Q/m

2.11 BnaxxnocTs Bo3yxa




IInaBnenne u kpuctaummM3anusa. VI3MeHeHHMEe BHYTPEHHEH DSHEpPruM Ipu

IJIABJICHUU U KpUCTAJIU3allH. y}leHBHaH TCIJIOTA IIJIaBJICHHUA:

2.12 ’ 0
_}H
BHyTpeHHss 3Heprus cropaHust TOIUIMBA. Y IeIbHas TEIIOTa CrOPAHUs TOIUIUBA:
2.13 q=Q/m
2.14 [Tpunummne! padots! TernoBbix Asurareneil. KI1/] rennosoro nsurarens
IIpakmuueckue pabomoi
W3mepenune yaenbHON TEIUIOEMKOCTH METaJUIMYECKOro LMIMHAPA; KOJIWYeCTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOM TeMMepaTrypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeThli LWIMHAP; KOJIWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThIM LWJIMHAPOM, IOCJE OMYCKAaHUS €ro B BOJY KOMHATHOMN
TEMIIEPATYpPbI; OTHOCUTENBHOM BIIAXXHOCTU BO3/1YyXa; YJIEIbHOW TEIMJIOTHI
iaBieHus Jnpaa. MccienoBaHue W3MEHEHHsS TeMIepaTypbl BOABI  NPHU
pa3IMYHbIX YCIOBHSX; SIBJICHUS TEINIOOOMEHA NpU CMEIIMBAHUM XOJOJHOH U
ropsiuei Bo/Ibl; Mpoliecca nCrapeHust
Dusuueckue a61eHUs 6 npupode. MOBEPXHOCTHOE HATSXKEHHE M KalWILISPHBIE
2.16 SIBJICHUSI B TIPUPOJC, KPUCTALIBI B mpupoje, uznydeHue ColHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BAaHUS KPUCTAIIOB,
917 KHUJKOCTHBIM TEPMOMETp, NaTUMK TeMIepaTyphl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOHHA, JBUTATEIb BHYTPEHHETO
CrOpaHust
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 Onextpu3zanys Tel. /[Ba BUa 3JeKTPUUECKUX 3apsiIOB
3.2 BiaumopeiictBue 3apsokeHHBIX Teq. 3akoH Kyrnona
3.3 3aKOH COXPAHEHHUS MIEKTPUICCKOTO 3apsiia
34 Onexrtpuueckoe mnosne. Hampspk€HHOCTh  AnekTpuueckoro mnosid.  [IpuHumn
' CYIEPHO3UIINU JIEKTPUUECKUX TOJIeH (Ha KAUeCTBEHHOM YPOBHE)
35 Hocurenu »snexkrpuueckux 3apsimoB. JleHCTBHE SJIEKTPUYECKOTO TMONS Ha
' aneKkTpudeckue 3apsaabl. [[pOBOIHUKY U UAIEKTPUKU
3.6 ITocTosiHHBIN 351eKTpUUecKuil TOK. JlelcTBUs AneKkTpudeckoro Toka. Cuma Toka.




Hanpsxenue.
I=q/t,U=AQ

DEeKTpUYECKOE COMPOTHUBIICHUE. Y IEIbHOE 3JIEKTPUYECKOE COMPOTUBIICHNUE:!

3.7 R =pl/S
38 3akon OMa 1151 yaacTka saekTpudeckoit memu: | = U/R
[TocnenoBarenbHOE COSTUHEHUE TIPOBOTHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannensHoe coequHEHNE TPOBOJHIUKOB PABHOTO COMPOTHUBIICHUS:
U=U:I=1+1; Rzi.
- - 2
CMeniaHHbIe COSAMHEHUS TPOBOTHUKOB
Pabota u MmontHOCTH 3nekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akon J[>xoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE I0JI€ TPSIMOTO IPOBOJHHMKA C TOKOM. JluHMM
MarHUTHOM MHIYKITIH
313 MarauTHoe TII0JIE IIOCTOSHHOTO Mariura. B3anMomeicTBHE ITOCTOSHHBIX
MAarHuToB
3.14 JleficTBE MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM
3.15 OmnsiTel @apajes. SBiaeHue y1eKTpoMariuTHOW nHAYKIMuU. [Ipasuio Jlenna
IIpakmuueckue pabomoi
W3mepenne  SIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI AJIEKTPUUECKOTO TOKA.
3.16 HccnenmoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHUKAIOMIETO B MPOBOIHHKE

(pC3I/ICTOpLI, J'IaMI'IO‘-IKa), OT HaIIPs’KCHUS HAa KOHIAX MPOBOAHHKA; 3aBUCUMOCTHU
COIMPOTHUBJICHUSA OT JJIMHBI IPOBOJHHKA, IIJIOIIA/U €TO IMOIICPECUYHOro CCUCHUA U

YACJIBHOTO COITPOTUBJICHUA.




[IpoBepka mpaBuiIa AJsi 3JIEKTPUUECKOTO HAIPSDKEHUS MPU MOCIEA0BAaTEIbHOM
COCIMHEHUH MPOBOJHMKOB; MpaBWJIA ISl CHJIbI 3JEKTPUUYECKOrO TOKa MpHU

napajyuieIbHOM COEAMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Dusuueckue s61eHUs 8 Npupoode: SICKTPUYECKUE SBICHHS B artmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TMOJIe 3eMIIH, Ipeiid MOIIOCOB,
PO MATHUTHOTO TIOJIS JJIs1 )KU3HU Ha 3eMIIe, TIOJISIPHOE CUSTHUEC
Texnuueckue ycmpoticmea: SIEKTPOCKOIN, aMIepMeTp, BOJBTMETP, pPEOCTar,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  OJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumepsr), AJICKTPUIECKHUE
NPEJOXPAHUTEIH, JJICKTPOMArHUT, OAIIEKTPOABHraTeNb IOCTOSIHHOTO —TOKa,
TeHepaTop MOCTOSHHOTO TOKa
3.19 DJeKTpOMarHuTHEIC BOTHBI. [1Ikana 3IeKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monenb cBera. [IpsmonnHeiHOE pacpocTpaHCHHE CBETa
3.21 3akoH oTpaxkeHHs cBeTa. [lmockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEJIOMIICHHSI CBETa
3.23 Hucnepcus csera
394 JIunza. Xon nydeid B auH3e. DOKYCHOE paccTosiHMe JUH3BL. OnThueckas cuia
' mun3el: D = 1/F
3.25 I'ma3 xak onTrueckas cuctema. OnTUYECKHe MPUOOPHI
Ilpakmuueckue pabomoi
M3mepeHnne OnNTHUYECKOW CHIIBI COOMpAromieil JHH3BI;, (POKYCHOTO PACCTOSHUS
cobupatomieid JUH3BI (IO CBOMCTBY paBeHCTBA pa3MEpoB IpeaMeTa |
n300paKeHMsI, KOT/Ia TPEAMET PACIIONOKEH B JIBOMHOM (DOKyce), TTOKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
HccnemoBanue cBOWCTBA N300paKCHHSI, TOJIYICHHOTO C IIOMOIIBIO COOMpAromIeit
TUH3bI, W3MEHEHHUS (OKYCHOTO PACCTOSIHHMSI JBYX CJIOKCHHBIX JIHH3;
3aBHCUMOCTH yTJIa TIPEJIOMIICHHUS] CBETOBOTO JIy4a OT yIJia MMaJeHUs Ha TPaHUIIC
«BO3/yX — CTEKIIO»
307 Qusuueckue senenuss 6 npupode: 3atmenuss Comnrna u JlyHel, 1BeTta Tel,
' OTITHYECKHUE SBIICHHS B aTMOcdepe (IBeT Heba, pedpaKius, paayra, MEPaxK)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPHCKOI, (hoToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SBJIEHU A
4.1 PagnoaktuBHOCTH. Anb(a-, 6era-, raMMa-m3nyueHus. Peakiun anbda-u Oera-




pacmaaa

4.2 OmnsiTel Pesepdopna no paccesnuto anbda-yactuil. [Inanerapnas moaens atoma

4.3 CocraB atomMHOTO s11pa. M30TOMBI

44 IIepuon nosypacnaaa aTOMHBIX 1€Ep

4.5 SAnepHble peakiuy. 3aKOHbBI COXpaHEHMsI 3ap410BOTO U MAaCCOBOT'0O YUCEN
Dusuueckue sA6NeHUs 8 HNpupooe: E€CTECTBEHHbIM paJUMOaKTUBHBIA  (OH,

4.6 KOCMMYECKUE JIy4M, PpaJUOaKTUBHOE W3JIyYEHHE MPUPOJHBIX MUHEPAJIOB,
JeiCTBHE PaIMOAKTUBHBIX U3JIy4EHUN HA OPraHU3M YeI0BeKa

47 Texnuueckue ycmpoucmea. CIEKTPOCKOI, UHANBUAYAJIbHBIN 103UMETP, KaMepa

BI/IJ'ILCOHa, AACPHAAd SHCPIrCTUKA




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.1.26.1.1.1 [Tepprkun 1. M., iBanoB A. . ®u3nka: 6a30BbIi 7 AO UsznarenscTBo
ypOBEHB. 3-€ U3/laHue, nepepaboTaHHOe «IIpocBerieHue»

1.1.2.6.1.1.2 [Mepwrmkun U. M., UBanoB A. . ®usuka: 6a30BbIi 8 AO M3pgarenscTBO
YpOBEHb. 3-¢ u3anue, nepepadoTaHHOe «IIpocBenicHne

11.26.1.13 [Tepsimkun .M., I'ytauk E.M., BanoB A.1. u np. 9 AO HznarenscTtBo

dusuka: 6a30BbIN YPOBEHb. 3-€ U3/IaHUE,
nepepaboTaHHOE

«HpOCBCH_IeHI/Ie»




