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HNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 10 ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrpaMMBbI, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit TporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera «Ousuka.

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOXXKCHUM M TpeOOBaHWUU K pe3ylbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTEIbHON MPOrPaMMBI, TPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (peaepanbHOI paboueil mporpaMMbl BOCIUTAHUS U
KOHIENIIMHU MPenojaBanus yueoHoro npeamera «Dusukay.

Conepxanue mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMI0 H3YUYCHHS
bu3uMKU Ha JEITEIbHOCTHOM OCHOBe. B mporpamme mo (u3uKe YUUTBHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mpeamera B peanusanuu Tpedoanuit ®I'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM 00yUEHHUs, a TAKKeE
MEXIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeeneHrne yueOHOro Marepuyania
1o rojaMm o0yueHus (1o Kjaccam), MpeayiaraeT MPUMEPHYIO MOCIIEI0BATEILHOCTD
U3Y4YEHHUsI T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOrO COAEpKaHUSI U
yueTe BO3PACTHBIX OCOOCHHOCTEN 00y4arOIIUXCsl.

[Iporpamma mo ¢usnke paszpaboTaHa ¢ MEIbI0 OKa3aHUS METOJUYECKOMN
TIOMOIIY YYUTEIIO B CO3[IaHUU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY.

®dusnka SBIAETCS CUCTEMOOOPA3YIOIIUM JIJI1 €CTECTBEHHOHAYUHBIX YUEOHBIX
NPEeIMETOB, MOCKOJIbKY (U3nyecKkue 3aKOHbI JIEKAaT B OCHOBE INPOLIECCOB U
SBIICHUW, W3y4YaeMbIX XUMHUEH, OHOJOTHEeH, acTpOHOMUEH U (PU3UYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
OpelocTaBiIsieT HauOosee sICHble O00pas3lpl MPUMEHEHHS HaydHOro METoJa
MO3HAHUS, TO €CTh CI1Oco0a MOyYeHHs TOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJarouuxcsl.

WN3yyenne Qu3ukun Ha 0a30BOM ypOBHE TMpeEAIoiiaracT OBJIaJCHHE
CIEAYIOINIMMU KOMIIETEHTHOCTSIMHM, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;



HHTCPHIPCTUPOBATL JAaHHBIC M HCIOJb30BAThb HAYYHBIC JOKA3aTCIILCTBA
AJI1 TIOJTYYCHUA BBIBOJOBY.

Henn wusyueHus (PuU3MKK HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
ompesieNieHbl B KOHIEMIMU TpenojaBaHus y4deOHoro mnpeamera «®Dusmka» B
oOpa3zoBaTenbHbIX opraHuzanusix Poccuiickoit ®@eaepanuu, peanu3yromnx
OCHOBHBIE 00111€00pa30BaTEIbHBIEC MPOTPAMMEBI.

Henun nzydenust pu3uku:

NpHOOpETeHHEe HHTEpeca U CTPEeMJICHUS OOYyYaromuxcsi K HayYHOMY
U3YUYCHHUIO TPHUPOABI, Pa3BUTHE WX HHTEIUIEKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPENCTABICHUN 0 HAYYHOM METOJIC MO3HAHUS ¥ ()OPMUPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dopMupoBaHMe HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUS
OCHOB CTPOCHHSI MaTepuH U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHU;
dbopMupoBaHHE TPEACTABICHUH O PO (U3WKHU IS PA3BUTHSA IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUil;

pa3BUTHE  TMPEACTABIEHHM O  BO3MOXKHBIX  cdepax  Oyaymieu
npoeCCUOHATIFHON JeATENLHOCTH, CBA3aHHON C (PU3WUKOH, MOATOTOBKA K
JaJbHENIIeMy O0y4EHHUIO B ’TOM HalpaBJICHUU.

JlocTikeHne STUX Tenedl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o01ero ooOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHre 3HaHUW O JMCKPETHOM CTPOEHHWM BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

npuoOpEeTeHHE YMEHHUM OMUCHIBATh U OOBSICHATH (DU3UUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TIOJyUEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIIEHUS MPOCTEHINMX pacyYeTHBIX 3ajJady ¢
UCIIOJIb30BaHUEM bu3nYeCKuX MOJIeIIeH, TBOPUYECKHX u
IPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOII0IaTh TIPUPOIHBIE SIBJICHUS U BBITIOIHATH OMbITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIBHBIC HUCCICNOBAHUS  C
UCII0JIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE TIPUEMOB paboThl ¢ MHpoOpMalen (PU3NIEeCKOro ColieprKaHusl,
BKJIIOYAsi UH()OPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKU, aHATU3 U
KPUTHUYECKOE OLICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O chepamu MpoPheCCUOHATILHON eI TENbHOCTH, CBI3aHHBIMU
¢ (U3NKOW, W COBPEMEHHBIMH TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3NUECKON HAYKH.



OO6muiee yKciio YacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUs! (PU3HKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezenwo), B 8 kinacce — 68
yacoB (2 uaca B Hegenmw), B 9 wimacce — 102 uaca (3 waca B HEIEINIO).

[Ipennaraemspiii B mporpamMMe no ¢pu3MKe MnepedyeHb J1adopaTOPHBIX padboT U
OIBITOB SIBJISIETCSI PEKOMEHJIATENIbHBIM, YUUTENb AENaeT BHIOOP MpH MPOBEICHUU
1a00paTOPHBIX PabOT W OMBITOB C YYETOM HMHIUBUAYaJbHBIX OCOOEHHOCTEU
o0y4Jaromuxcs, CINMCKa SKCIEPUMEHTAJIbHBIX 3aJaHUi, MpeiaraéMbiX B pamMKax
OCHOBHOT'0 IOCYAapCTBEHHOTI'0 9K3aMeHa 10 (PU3HKE.



COJEPXXAHME OBYUYEHUA

7 KIIACC
Du3nKa 1 €€ poJib B IO3HAHUHU OKPYKAKIIEro MUpa.

®uzrka — Hayka o mpupone. SBneHus npuponbl. PuzNUecKue SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuyuHbL. W3mepenue ¢usnyeckux BenuduH. Dusmueckue
npuOopsl. [Torpemnocts n3mepennii MexxayHapoaHasi cCUCTeEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4aloT TMPUPOIY.
EcTecTBeHHOHay4YHBII METOJ] MO3HAHMA: HAOJIOJIEHUE, [OCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJIBIKEHHUE THIIOTE3, SKCIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaeMoro apienus. Onucanue GU3NUecKUX SBJICHUN C TOMOILBIO MOJIeNel

Jemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJIICHHUS.
2. ®usnueckue nMpuOOPHl U MPOLEAypa NPSIMbIX U3MEPEHUN aHATOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnwie pabomost u onvimet.

1. OmnpeneneHre UEHBI 1€IEHUS NIKaJIbl U3MEPUTEIBLHOTO IpUOOpAa.

2. H3MepeHue pacCTOSHUM.

3. M3mepenne o6bEMa KUIIKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pa3MepoB MAIbIX TE.

5. M3MepeHue Temmeparypbl NMpU IMOMOIIU KUIAKOCTHOTO TEpPMOMETpa U

NaTYuKa TEMIEPATYpPHI.

6. IIpoBenenue wucclieoBaHUs MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

IlepBoHayabLHbIE CBEACHUS O CTPOCHUH BELECTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, HX pa3mepbl. OIMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBmxenue dactuil BemectBa. CBS3b CKOPOCTH JIBJKEHHUS YacTHUL[ C
temnepaTrypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumonencTBue yacTuil
BELIECTBA: IPUTSHKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE T'a30B, KUJIKOCTEH U TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBs3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbpIX COCTOSHUSX M MX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpayuu.

1. HaGnrogenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysun.



3. HaOGmonenue  siBmeHu#,  OOBACHAIOIIMXCA  MPUTSHKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHULL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJNIb30BaHUEM

dotorpaduii).

2. OnbITH 0 HAOJIIOICHUIO TEMIOBOI'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJIIPHOTO IPUTSIKCHHUS.

JIBMKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe IBW)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh MPHU HEPAaBHOMEPHOM JABWKEHHH. Pacuer mytu u
BPEMEHH JIBUKEHUSL.
SBneHue uHepUMH. 3aKOH HMHEpUUHU. B3aumopelcTBHEe Ten Kak NpUYMHA
W3MEHEHNs CKOPOCTH [JBMKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[ImotHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHULE
o0BbeMa BeIlecTBa.
Cuiia Kak xapakTepucTuka B3aumozeicTBus Teil. Cuila ynpyrocTd U 3aKoH
I'yka. 3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHHME TATOTEHHS U CHJIA
TskecTH. Criia TSHKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX MO OJHOM IpsiMoi. PaBHomelcTByromas cui. Cuna TpeHus.
TpeHue CKONIbKEHUS U TPEHUE MOKOS. TpEeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpauuu.
1. HalnroneHne MexaHM4ecKoro JBUXKEHHUS Tena.
2. N3mepeHune CKOpOCTH NPSMOJIMHENHOTO JBUKCHUS.
3. HaOnroneHue siBlneHUs MHEPLIUH.
4. HaOmroneHue u3aMeHeHUs! CKOPOCTHU MPHU B3AUMOJEHCTBUU TEN.
5. CpaBHeHHE Macc M0 B3aUMOIEHCTBUIO TEI.
6. Crno)xeHue cuil, HalpaBJIEHHBIX MO OJHON PSIMOM.
Jlabopamopnwie padomut u onvimol.
1. OmnpeneneHre CKOPOCTU PABHOMEPHOrO JABUXKEHUS (IIapUKa B KUIKOCTH,
MOJIETU DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHne CpelmHEW CKOPOCTH CKONBKEHHsI Opycka WM IIapuka Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbBITHI, JAEMOHCTPHUPYIOIIHUE 3aBUCUMOCThH pacTsbKeHus (nedopmaiun)
NPY>KUHBI OT TPUIOKEHHOW CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JaBnenne. CrnocoObl YMEHbBILIEHUSI U YBEIMYEHUS AaBieHus. JlaBiieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT oObema, Temmeparypbl. l[lepegaua naBneHus
TBEPABIMU TEJIAMM, KXUAKOCTAMHU W ra3amu. 3akoH llackans. [IHeBMatnueckue
MallliHbl. 3aBUCUMOCTb JaBJICHUS KMJIKOCTH OT TIyOuHBL. ['mapocrarnuyeckuit
napajgokc. Coobmaromiecst cocyasl. ['uapaBinueckue MeXaHu3Mbl.

Atmocdepa 3emnin u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
BO3aylIHON 00omouku 3emin. OmnbiT Toppuuernu. M3mepenue aTtmocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOro JAaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPSI.
[TpuGops! 1is u3MepeHus aTMOCc(hepHOro JaBICHHUS.

JlelicTBrE )KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankusaromias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBHCHMOCTB JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs KUAKOCTHIO U FA30M.

CooO1aromiyecs cocy/ibl.

I'mapaBnuyueckuit mpecc.

[IposiBnienue neicTBUg aTMOCHEPHOTO JABIICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00bEMa MOrpyKEHHOM YacTh
TeJa U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCJIOBME IJIAaBAHUSA TEJI: IUIABAHHWE WU MOTPYKEHHE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimot.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
XKUJKOCTh YaCTH TEJA.

2. OnpenernieHWE  BBITAIKUBAIOLIEH  CWIBI, JCHCTBYIOIIEHM Ha  TeENO,
IIOI'PYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBHCHMMOCTH BBITAIKHWBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEJIO
B J)KUJKOCTH, OT MaccChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH  CHIIBI,
JCHUCTBYIOIIEH HA TEJIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHON B
KUJKOCTh YaCTH TeJIa U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOAKU H
onpeieNieHne €€ rpy30n0abEMHOCTH.

PaGora u MOIIIHOCTH. DHEPrHUs.

Mexanuueckasi padota. MOLIIHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IulOCcKocTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuia paBHOBECUS pbluara K OJIOKY.
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«3070TOE TPaBWIO» MeXaHUKU. KoapduuueHT nonesHoro newcTBus (naiee —
KIIMI) mpocthix MexaHu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTnuyeckas W NOTEHUUANIbHAS JHEPTHS.
[IpeBpailieHrie OTHOTO BHUJIa MEXaHUYECKOW YHEPTUH B IPYTOil. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimel.

1. Omnpenenenve paboThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Tela

10 TOPU30HTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBanue ycinoBUi paBHOBECUS pblyara.

3. HW3mepenue KII/] HaK1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KUIIACC

TemioBble ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mmepbl aTOMOB M MoOJieKyd. ONbIThI, MOATBEPKAAOUIUE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHOKUHETHYECKOW TEOPHH.

Mopenu TBEPAOro, >KUJIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmmueckue u amopdusie tena. OObsiCHEHHE CBONCTB Ta30B, KUJIKOCTEH H
TBEPABIX TEI HA OCHOBE IOJIOKCHUM MOJIEKYJISIPHO-KNHETUYECKON TEOPHH.
CmaunBaHU€ U KaNWUISIPHBIE IBIEHUS. TEem10BOe paCIINPEHUE U CKATHE.

Temnepatypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUXKCHUS
gactull. BayrpenHsss sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH DSHEpPIUu:
TeIUIonepenadya 151 COBEpILICHUE paboTHL. Buaer TEIUIONEpEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTYUYEHHUE.

KonnuectBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIecTBa. TeriooOMeH H
TEIUIOBOE paBHOBecHE. YpaBHEHHUE TeryioBoro Oananca. [lnaBnenue wu
OTBEP/JICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJEIbHAS TEIUIOTA ILUIABJICHUA.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. VYienpHas Ttemiiora
napooOpa3oBaHusi. 3aBUCUMOCTb TeMIIepaTypbl KHIIEHHS OT aTrMoc(epHoro
JTABJICHMUS.

BrnaxunocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Tpunimner pabotsl TeroBbiX apurarenei KIIJ[ TerutoBoro nuratens.
TeruioBbIe IBUTATENN U 3aIIUTA OKPYKAIOIIECH CPEJIbI.

3aKOH COXpPaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogeHnue 6poyHOBCKOTO JBHKCHHS.



vk W

L N

10.
11.
12.
13.

Habmonenne auddysum.

Habmronenue siBneHnii cMauMBaHUs U KaWLISPHBIX SIBJICHUM.
Habmronenue TemioBoro pacmmpeHus Te.

N3MeHeHne naBieHUs rasa Mpud U3MEHEHHH 00bEMa W HarpeBaHMM WU
OXJIAXKICHUU.

[IpaBwina uzmMepeHus TemrepaTypsl.

Bue! Tenonepenayu.

OxnaxxIeHNe TIPU COBEPIICHUU PaOOTEHI.

HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHUJIAMHU.
CpaBHEeHUE TEIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Moenu TenI0BbIX IBUTATEICH.

Jlabopamopnwie padomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO ISUCTBHUS CHII MOJICKYJIIPHOTO MPUTSKCHUS.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbIThl MO HAOJIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, JKUIKOCTEH M
TBEPABIX TEIL.

OrnpeneneHue qaBIeHUS BO3/IyXa B OaJIOHE IIIPHIIA.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs WIH OXJIAXKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPHUUYECKON TPYOKE OT TEMITEPaTYPhI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruuM Tella B pe3ysibTaTe
Terionepeaadyu U padboThl BHEITHUX CHJI.

UccnenoBanne siBaeHUS TEIIOOOMEHa IPU CMEIIMBAHUU XOJIOAHOW U
ropsiyeu BOJbI.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HArPEThIM METAIUIMYECKUM LIIJIUH]IPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCIapeHUs.

Onpenenenrne OTHOCUTENBLHON BIQKHOCTH BO31yXa.

Onpenenenue yaelabHOM TEMUIOTHI TIJIABJICHUS JIbJIA.

JJleKTpUYECKHEe U MATHUTHBIE SIBJICHUS.

Onektpuzauusi Ten. J[Ba poma snekTpuyueckux 3apsioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0OB U PACCTOSHUSI MEXKTY TEIIAMH).

Onektpuueckoe mnoie. Hanpspk€HHOCTh anekTpuueckoro nois. IlpuHuun
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).



Hocurenn smekTpuueckux 3apsiaoB. DJIIEMEHTAPHBIA JJIEKTPUYECKUM 3apsil.
Crtpoenne aroma. I[IpoBOIHMKM W  JUINEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOr0 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS DJIEKTPUUYECKOrO TOKAa.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPHUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUM TOK B KUIKOCTSIX U razax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBIeHHE TTPOBOJHUKA. Y ACIBHOE COMPOTHUBJIEHUE BellecTBa. 3akoH OMma
qis ydactka uend. [locimenoBarenbHOE W MMAPAUIENBHOE  COCIMHEHUE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOrOo ToOKa. 3akoH Jlxoyns—JleHua.
DNeKTpUIeCcKre IeNu U MOTPEOUTETN dIEKTPUIECKON sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTtosiHHble  MarHuThl.  B3aumopenWcTBHME  MOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €ro 3HAYeHUE Ui KU3HU Ha 3eMJle.
OnbiT  Opcrena. MaruuTHoe 1oJ€  3JeKTpuueckoro Toka. Ilpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO TOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUIaTENIb MOCTOSSHHOTO TOKa. MCrmosib30BaHWE 3JIEKTPOJIBUraTeNe B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABnenue snekrpomaruuTHor uHAyKuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop. CrniocoOb1 ITOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLUs TEN.
JIBa poza 3JIEKTPUYECKUX 3aPsAI0B U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TElL.
YCTpPONCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsJI0B.
[IpoBOIHUKY U JUATEKTPUKH.
MopenrpoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKM TOCTOSHHOTO TOKA.
JIeHCTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. ['a30BbIN paszps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsHKeHUsT BOJIbTMETPOM.
. PeocTat u Mara3uH COpOTUBIICHUH.
. B3anmosielicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre€ MarHUTHBIX MOJENA MOCTOSIHHBIX MArHUTOB.

OmnsIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME MarHUTHOTO TI0JIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTaTENh IMTOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIHAH.

Onbitel apapes.

3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBCHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomosl u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAONIOACHHMIO SJEKTpU3ALMM Tel HWHAYKUHEH U IpuU
CONPUKOCHOBEHMH.

HccnenoBanue JOEUCTBUS DIIEKTPUYECKOIO M0 HA IPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u mpoBepka paboThl JIEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
N3mepeHne u peryInpoBaHue CUIBI TOKA.

N3mepeHune u peryinpoBaHue HANIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA, MAYIIETO 4€pe3 pPe3UCTOp, OT
CONPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUSI IPOBOJHMKA OT €ro JJIMHBI, IUIOMIAAN MOMNEPEUYHOr O
CEYEHMS M MaTepraa.

IIpoBepka mnpaBwiIa CIOKEHUS HANPSHKEHUM IIPU  IOCIENOBATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia I CWIBI TOKa IPU MNMApPaJUIEIbHOM COECIWHEHUU
PE3UCTOPOB.

Omnpenenenre padOTHI IEKTPHUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM HaA
pe3nucTope.

HccnenoBanre 3aBUCMMOCTH CWIIBI TOKA, MAYILIErO 4epe3 JaMIIOYKy, OT
HaITPSKEHUSI HA HEH.

Onpenenenue KIIJ[ narpeBarens.

HccenenoBanrie MArHUTHOTO B3aUMOJAECUCTBUS TOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHMTHOrO TMOJISI  MOCTOSIHHBIX ~ MAarHUTOB IIpU  UX
00BEIMHEHUY U PA3ACIICHUN.

HccnenoBanne neicTBUA dJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OOBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBl  B3aUMOJEHUCTBUSA
KATYIIKM C TOKOM WM MarHuTa OT CWIbl TOKa WM HAIlpaBJIICHUS TOKAa B
KaTYIIKE.

18. M3yueHue AeicTBUs MarHUTHOT O T10JIS1 HA IPOBOJAHUK C TOKOM.

19. KoHCTpyHpOBaHUE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHON YCTaHOBKHU.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEJOBAHNE W3MEHEHUN 3HAYCHMWs W HAIpPaBJICHUs WHIYKIMOHHOTO
TOKA.

9 KJIIACC

MexaHu4ecKue siBJICHUS.

MexaHnnueckoe JOBWKEHHE. MarepuanpHas Touka. Cucrema oOTcuéra.
OTHOCHUTENIBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSIMOJUHEHHOE
nBwxeHne. HepaBHOMepHOE npsimonnHENHOEe ABHKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKCHHH.

VYckopenue. PaBHOyckopeHHOe mpsimoniuHelHOe JBikeHue. (CBoOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepumon u dacrora oOpauieHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHE.

[Tepsbiii 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuii 3akon HerotoHa.
[IprHIMT CyneprO3uLUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIbKEHUSI, CHJIa
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUSI.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. YCKOpEHHE CBOOOHOTO
nageHus. J[Bmwxenue ruianer Bokpyr Comnima. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeJa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TsixecTu.

Nmnynbe tena. M3MeHenne umiynbca. UMOynabc cuiibl. 3aKOH COXPAaHEHHS
UMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. Pabora cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U paboTsl. [loTeHanbHas 3Heprus Teina, MOJAHATOrO Haj
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus c:xkaTtou npyxuHbl. Knnernueckas
sHeprus. TeopeMa O KMHETUYECKOW DHEPTMHU. 3aKOH COXPAHEHMSI MEXAaHUYECKOU
SHEPTUH.

Hemoncmpayuu.

1. HaOnroneHne MeXaHW4YeCcKOro ABUIKEHUS TENa OTHOCHTEIBHO Pa3HbIX Tell

OTCYETA.



o v A~ W

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

CpaBHEHME TyT€ W TPACKTOPHM JABWKEHHUS OJHOTO M TOrO JKE€ Tela
OTHOCHUTEJIBHO PAa3HBIX TENl OTCUETA.

N3mepenune cKkopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKEHMUSI.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI' O JIBUKEHUS.

Habmronenue aBUxkeHUs Tela Mo OKPYKHOCTH.

Habmonenne MmexaHnyeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBW)KCHUHU
OTHOCUTENHHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tela W JIEUCTBYIOIIEH HAa HEro
CHUJIBI.

HaGntonenue paBeHcTBa CHIT IPU B3aUMOJIEUCTBUM TEII.

HN3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya ummymnbca pu B3aNMOJIEHCTBUY TEN.

[Ipeobpa3oBaHus SHEPTUU MPU B3aUMOJICHCTBUU TE.

CoxpaHeHre UMIyJIbCca MPU HEYNIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHne UMITyJIbCca TpU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habmronenue peakTUBHOTO ABUKEHUSL.

CoxpaHeHre MEXaHHUYECKON PHEPTUH IIPU CBOOOIHOM IMa/ICHUH.
CoxpaHeHre MEXaHUYECKOW PHEPTUU MPHU JBHKEHUU Tela MOJ IeCTBUEM
MIPY>KUHBL.

Jlabopamopnuie padbomost u onvimeol.

1.

KonctpyupoBanue TpakTa A pa3roHa W JaJbHEUIIIETr0 paBHOMEPHOTO
JIBKEHUS IIIapUKa WA TEIEKKH.

Ompenenenue cpeaHeld CKOPOCTH CKOJBXEHUS OpycKa WM JBKEHUS
[IapUKa [0 HAKJIOHHOMW IJTIOCKOCTH.

Ompenenenre yCKOpPEHHUs Tela NpH PABHOYCKOPEHHOM JIBHJKEHHUH TI0
HAKJIOHHOM TNTOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHH MHPH PaBHOYCKOPEHHOM
JBI>KEHUM 0€3 HayaJlbHOM CKOPOCTH.

[IpoBepka TruUIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KakK psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS CKOJBXEHUS OT CHJIbI
HOPMAJILHOTO JTaBJICHHUS.

Onpeneneuaue kodphUIMeHTa TPESHUS CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue padOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBHDKCHUHU Teja
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenne padOThl CHUJIBI  YNIPYrOCTH MpPU  MOABEME TIpy3a C
UCIIOJIb30BaHUEM HEMOJBHKHOIO U MOJABUKHOT'O OJIOKOB.
11. I3ydyeHue 3aKk0Ha COXpaHEHUS SHEPTUU.
Mexanuveckue KoJae0aHUs U BOJIHBI.

KonebatenbHoe apmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHHI: epro/,
4acToTa, aMIUINTya. MareMaTu4ecKUuil U NPpYKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPrUu MPH KOJIeOATEIHHOM JIBUKECHHUU.

3aryxarorue — koneOaHusa.  BelHyknenHele — konebanums.  Pe3oHaHc.
Mexannueckue BoyiHBL. (CBOMCTBA MeEXaHWMYEeCKUMX BOJH. [IpomonbHble H
NONEpPEYHbIE  BOJIHBL. JIMMHA BOMHBI M CKOPOCTh €€ PacIpOCTPAHCHUS.
MexaHnuecKkue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. 'poMKOCTh 3Byka u BbicoTa ToHA. OTpaxkenue 3Byka. MHbpa3Byk u
YIIBTPA3BYK.

Hemoncmpauuu.

1. HaGmronenune koneGaHuii Ten mMoJ NEUCTBUEM CHIIBI TSDKECTU M CHUIIBI
YIPYTOCTH.

Habmtonenue kosnebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HalGntonenue BoIHY)AE€HHBIX KOJI€OaHUI U pe30HAHCA.
PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
Habmronenue 3aBUCUMMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
AKYCTHYECKHN pE30HAHC.
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Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHue YacToThl W MHepuoja KojebaHUH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompezenenue 4acTOThl U IEpUOA KOIeOaHUN MPY>KUHHOIO MAasSTHHUKA.
3. HccnepoBanue 3aBUCHUMOCTH TEpHoJia KOideOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH TIEpUOa KoJeOaHUN NPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUOJIa KOoJeOaHUM I'py3a, MOABEIICHHOTO K
HUTH, OT Maccel rpysa.
6. OmbITBl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh  IMepuoia  KoieOaHHid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOTO MaCHUSI.
JJIEKTPOMATHUTHOE I10JI€ U JJIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  MOJIE.  ODJNEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMarHuTHeIX BOdH. [llkana »JeKTpoMarHUTHBIX BOJH. Mcrnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3U.



DIIeKTpoMarautHasi npupoaa ceera. CKOpocTh cBeTa. BOJHOBBIE CBOWMCTBA
CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOIO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas MOJIEb CBeETA. Hctounuku CBeETa. [IpssmonuHerHOE
pacnpocTtpaHenue cBera. 3atMeHust Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe
3epKaio. 3aKOH OTPpaKEHHUS CBETA.

[Ipenomnenune cBera. 3akOoH mpenomieHus cBera. llomHoe BHYyTpeHHee
OTpaXkeHHe cBeTa. lcrnonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xox nydedt B gumH3ze. OnrTuyeckas cucrtema (oToarnmapara,
MHUKpPOCKONIAa M TeliecKoma. [7a3 kak omnThyeckas cucTteMa. bianm3opykocTe M
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J(rcniepcusi cBera.

Hemoncmpauuu.

[IpssMonuHeHOE pacIpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tomyuenue n300pakeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomiienue cBera.

Onruueckuil CBETOBO/I.

Xox myder B COOMPAIOIIEi JTUH3E.

Xoq ny4yer B pacCEenBAIOIIEH JINH3E.

[Tonyyenue n300paxeHuil ¢ TOMOLIBIO JIUH3.

[Ipunun aeiictBus doToamnmapata, MUKpOCKOIA U TEJIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxeHue 06e10ro cBeTa B CIEKT.

12. [Tonmydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUSI CBETOBOIO Jiyya OT yria
naJieHus.
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2. M3ydeHne xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3€pKalle.
3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIIEHHsI CBETOBOIO Jy4a OT yria
NaJeHUs Ha TPAaHULE «BO31YX—CTEKIIO».



4. TlomydyeHue U300pa’keHU C TOMOIIBIO COOMpPAIOIEH JIUH3BI.
Omnpenenenre (HOKyCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI coOMparolen
JIMH3BI.

6. OTBITHI 1O PA3TOKEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmbITHl TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
[[BETOBBIE (PUIILTPHI.

KBaHToBbIE fIBJICHMS.

Omnwitel Pesepdopna u mmanerapHass mozenb atoma. Mojgens atoma bopa.
Hcnyckanne n nornomenne ceerta aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Alnbda, O6era- u ramma-uzinydeHus. CTpoeHHEe aTOMHOIO
anpa. HykmonHas wmoxpens aroMmHoro sapa. M3oronbl. PaguoakTuBHBIE
npespanienus. [lepron momypacnana aTOMHBIX SIEP.

SAnepHsle peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOI'O YHUCEIN.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakinuu cuHTe3a U
nenenus anep. Mcrounuku sueprun ConHIa U 3BE3 .

SnepHas sHepreruka. JleWCTBUS pPagMOAKTUBHBIX W3JIyYCHUW HaA IKUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIYyYEHUS U MOTJIOLICHHUS.

2. CrnekTpbl pa3JIMYHbIX I'a30B.

3. CnekTtp Bomopoaa.

4. HalGmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka MOHU3UPYIOIIUX U3Ty4EHUH.

6. Peructpaius uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomost u onvimel.

1. HalnroneHue CrUIONIHBIX U IMHEWUYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPIHMU YACTHULBI 110 TOPMO3HOMY

nyTtu (mo ¢pororpadpusim).

3. H3mepeHue paguoakTUBHOrO (hoHa.

IHoBTOpPHTEILHO-00001IAX0 1M A MOAYJIb.

[ToBTOpUTETHEHO-0000MIAIOMINN MOTYJTb TIPEAHA3HAYECH JIJII CUCTEMAaTHU3aIluu
U 0000IIeHHST  NPEIMETHOrO  COACpPKAHUST U ONbITa  JAESATEIbHOCTH,
npuoOPETEHHOr0 MPU U3YUYCHHUH BCEro Kypca (PU3UKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy IO (Gu3UKe I 00ydarouumxcs,
BBIOPABIIINX ITOT yUEOHBIN MPEIMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CTEUMBACTCS AOCTIKEHHUE MPEIMETHBIX U
METanpe/IMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCJIEIOBAHUS



SBJICHUW TIPUPOABI W TEXHHWKH, OBIAJCHUE YMEHUSMHU OOBSICHATH (DU3UUECKHUE
SIBJICHHUS, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3a7ayd, B TOM YHCIIC
KauyeCTBECHHBIC U DKCIICPUMEHTAIbHBIC.

[IpuHIIMTIUANBHO ACSATEIBHOCTHBIN XapakTep JaHHOTO pa3jiena peanu3yeTcs
32 C4€T TOro, 4YTO OOYYAIOIIHUECs BBIIONHIIOT 3aJaHUsl, B KOTOPHIX UM
TpeJTaraeTcs:

Ha OCHOBE TIONYYEHHBIX 3HAHWW pacrno3HaBaTh W HAYyYHO OOBSICHATH
dbuznueckue sIBICHUS B OKPYIKAIOIIEH MPUPOIE U TTOBCETHEBHOM KU3HH,

UCIIOJTb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
YHCIIC IS TIPOBEPKH TUIIOTE3 M MOJTYyYCHHUS TCOPETHUCCKUX BBHIBOIOB;

OOBSCHATH HAYYHBIC OCHOBBI Ham0OJIee BaYKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, TMPAKTUIECKOTO WCITOJIb30BAHUS PA3INYHBIX MUCTOYHHKOB
SHEPTrUM Ha OCHOBE 3aKOHA IMPEBPAIICHHS W COXPAHCHHS BCEX M3BECTHBIX BHIIOB
SHEPTHUH.

Kaxmgas w3 TeM JgaHHOrO MOIYJs BKIIOYAeT DKCIEPUMEHTAJIbHOE
uccieioBaHre 0000IIamero xapakrepa. Moayib 3aBeplIaeTcs MpOBEACHUEM
JMArHOCTUYECKON U OIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 0Opa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3nku Ha ypOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs HANPABIECHO

Ha JIOCTM)KEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus: pu3NKu Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obOyuarorierocs 0yayT copMHUpOBaHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

- IPOSIBJICHUE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(bu3NUecKOl HayKU;

- IICHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY y4YaCTHIO B 00CYK/I€HUU OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
busuky;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3TUYECKUX MPHUHIMUIIOB B JIEATEIIBHOCTH
Y4EHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCHPUATHE ICTETUYECKUX KAaYeCTB (PU3NYECKON HAYKU: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHHME UEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTABIISIOLIEH
KYJIBTYPHI;

- pa3BUTHE Hay4YHOU JF0OOO3HATEIBHOCTH, MHTEpECa K HCCIEA0BATENIbCKOM
JEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbS M  J3MOLUHMOHAJIBHOIO
0J1aronmoJTyymsi:

- OCO3HaHWE IIEHHOCTU Oe30macHoro oOpaza KU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MaCHOrO TMOBEICHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C JJIEKTPUUECKHM W TEIJIOBBIM O0OPYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMUpPOBAHHOCTh HaBbIKa peQUIeKCUM, TPU3HAHUE CBOETrO IMpaBa Ha
OLIMOKY M TaKOT0 K€ MpaBa y APYroro 4eloBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTHMBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alud, TropojAa, Kpas) TEXHOJIOTUYECKOH W



COLIMAJIbHOM HAaNpaBIIEHHOCTH, TPEeOyIOMMX B TOM 4YHUCIE€ H (PU3HYECKUX
3HAHUMU;

e - UHTEpEC K MPAKTUYECKOMY M3yUYEHUIO MPOPECCuil, CBI3aHHBIX C GUZUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha NMpPUMEHEHHE (PU3UYECKUX 3HAHUW A pelIeHus 3a7ad B
001acTH OKpY’Kalolllel Cpeapl, IUIAHUPOBAHUA TOCTYNKOB W OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLIEH CPEJIbI;

e - OCO3HAaHHE TJO00AJIBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM MU MyTed HX

pElICHHUS;

e 8) amanTanum K U3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NMPHPOIHOU
Cpelbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUHM IPHU BBITOJIHECHUHW HCCIASAOBAHUNA U
MPOCKTOB (U3UYECKOW HAMPaBICHHOCTHU, OTKPBITOCTH OMNBITY W 3HAHUAM
ApYTrux,

e - TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 IMPaAKTUUYECKYIO
JICATEIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCi€e (POPMYIUPOBATH
UJICH, TIOHATHUS, TUTIOTE3BI O PU3HUECKUX 00BbEKTaX U SIBJIICHUSX;

e - OCO3HaHHE Ae(DHUIUTOB COOCTBEHHBIX 3HAHWM U KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHWE CBOETO pAa3BUTHUA B NPHOOPETCHUHM HOBBIX (PU3MUECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJIU3UPOBATH U BHISBISATH B3aMMOCBS3U MIPUPOIBI, OOIIECTBA U
HPKOHOMHWKH, B TOM YHCJIE C UCTIOIh30BaAHNEM (PU3HUECKUX 3HAHMIM;

e - OIEGHKA CBOMX JCHCTBHUU C yd4€TOM BIHSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIEACTBUIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbraTte OCBOGHHS TpOrpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTIO
o01ero oopazoBanus y o0ydaronierocsi Oyayt copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIIE T03HABATEIbHBIC YHUBEPCAIBbHBIC YUeOHbIE ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHBEpCaJbHbIe  y4eOHBIC  JICWCTBUSA, PETyJIATHBHBIC
YHUBEpCAJIbHbBIC YUCOHBIC TCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBbie Jjornueckue JelicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB
(s1BIEHUI);



YCTAHABJIMBATh CYIIECTBEHHBIN NMpPHU3HAK KIACCHU(PUKALMU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBaEMBbIX (pakTax,
JTAHHBIX U HAOJIIOJICHUSX, OTHOCSAIINXCS K (PU3HMUECKUM SIBJICHUSM;
BBISIBJISIT TIPUYUHHO-CIIEICTBEHHBIE CBS3M NPU H3YYECHUU (PU3MUECKUX
SBJICHUW U TPOLIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y UHAYKTHBHBIX YMO3aKJIIOUEHUH, BbIJIBUTaTh FMIIOTE3bl O B3aUMOCBS3SIX
(M3UYCCKHUX BEIIMUHMH,

CaMOCTOSTENIBbHO BBIOMPATh CHOCO0 pemieHus y4eOHOH (u3mueckoi
3a/layn (CpaBHEHUE HECKOJIbKMX BApUAHTOB peEIIEHUs, BHIOOp Hambolee
HOJXOSAIIEr0 ¢ YYETOM CaMOCTOSTENIBHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKie 1eMCTBUA:

HCIIOJIE30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OITBIT, HECIOXKHBIH
Gu3NIeCKUil IKCIIEPUMEHT, HEOOJBIIIOe UCCIIeOBaHUE (HHU3HMUECKOTO
SIBJICHUS,

OLICHWBaTh HA TMPUMEHUMOCTH ¥ JOCTOBEPHOCTh HH(OpMAIHIO,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WJIH SKCIIEPUMEHTA;

CaMOCTOSTEIHHO (POpMYyITHUPOBATH 000OIIEHNST U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OIbITa, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3MUECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEAMOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmueii:

NPUMEHSATH Pa3jIMYHbIC METO/bI, HHCTPYMEHTBI M 3alpOChl MPH MOUCKE U
orOope MHGpOpPMAIMU WIH JAaHHBIX C Y4ETOM IMPEIIOKEHHON ydeOHOM
bu3nYecKon 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U (hOPM IIPEICTABICHHS,

CaMOCTOATEIbHO BBIOMpAaTh ONTHMAIbHYIO (OpPMY MpEACTaBICHUS
uHpoOpMaIlMl W WUIFOCTPHPOBATh peIlacMble 3aJa4yd  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMu, HHOH TpaduKoi 1 UX KOMOWHAITUSMHU.

KoMMyHHMKaTHBHBIE YHHBeEpPCaAJIbHbIe Y4eOHbIe AeHCTBHSA:

B Xoe 00CyXJeHUs y4eOHOro maTepuala, pe3yjIbTaToOB JaOOpaTOPHBIX
paboT 1 POEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYX)AaEMOM TEMBI U
BBICKA3bIBaTh WJICW, HAIICJICHHbIE HA PEIICHHE 3aJlaud U MOJJepKaHue
0J1arokenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISITh CBOU CYXACHUS C CYXICHHSIMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3InINe U CXOJICTBO MO3UIINIA;



BBIPAJKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3yAbTaThl BEINOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMaTh W HCIOJB30BaTh  IpEUMYyINECTBA  KOMAaHAHOM U
WHANBUIYaIbHOW pa0OThl MPU PEIICHUU KOHKPETHOW (U3MUECKOU
po0JIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JEATENIbHOCTH, OPTraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJId, OOCYXKAaTh IPOLECCH U
pE3yJIbTaThl COBMECTHOM padOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJEH;
BBITNIOJIHATH CBOIO YacTh palOThI, JOCTUTAsi KAYECTBEHHOIO pe3yJbTaTa 1o
CBOEMY HAIIPABIICHUI0O WU KOOPAWHUPYS CBOU JIEUCTBUA C JPYTHUMHU
YJICHAMHU KOMAaH/IbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITEIBLHO CPOPMYIMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHBbIC YHHBepCcaJbHbIe YUeOHbIE 1elicTBUSA

CaMoopraHmauml:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYyalMsX, TPEOYIOLIUX
JUIsL perieHust GU3NYeCcKux 3HaAHUI;

OPHUEHTHPOBATBCA B  PA3IUYHBIX IOAXOJAAX IPHUHATHS  PELICHUN
(MHIMBUAYaJIbHOE, MPUHATHE PEHICHUS B TpYIe, NPUHATHE PEIICHUM
TPYIIION);

CaMOCTOSITEIILHO COCTABJISITh AITOPUTM pelieHus (U3NYECKOM 3aaun Uiu
IUIaHA KCCIEAOBAHUS C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apryMEHTUPOBATH IIpe/JIaraéMble BapUaHThl PELLICHUN;
JieNnaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTE/JIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaIlUH U MpeJiaraTh IiaH €€ U3MEHEHHUS;
OOBSICHATh  NPUYMHBI  JOCTWXKEHUA  (HEIOCTHKEHUS]) PE3YJIbTaTOB
JeSITeTHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B ACATENHHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(GU3UYECKOT0  HCCIENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHHUBIIMXCS CUTYyallMii, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM,;

CTaBUTh c€0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIoro;
MPU3HABATH CBOE MPABO Ha OMMUOKY MPU perieHUuU (PU3UYECKUX 3a/1ayu WU
B YTBEPXKJECHUAX HA HayYHBIE TEMBI U TAKOE € MPaBo APYyroro.



NPEJAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YyUAIOIIUXCS YMEHUH:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MYECKHME W  XUMHUYECKHE  SIBIICHMS,
HAOJII0/ICHUE, SKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, €IMHUIIBI (U3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSHMS BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIXKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOpPHUs, PaBHOAECHCTBYOIIAS
cuina,  aedopmarus  (ympyras, rJIacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

pa3nuuath sBIeHUs (OU(dy3us, TEMI0BOE ABMKCHHUE YAaCTUIl BEUIECTBA,
paBHOMEPHOE  JIBIDKEHHE, HEPABHOMEPHOE  JIBJKEHHME,  HMHEpLUs,
B3aUMOJICCTBHE TE€J, paBHOBECHE TBEPJBIX TN C 3aKPEIIEHHOH OChIO
BpalleHus, Tepenadya JaBiCHHUs TBEPABIMU TeENaMH, >KHIKOCTSIMH U
razamy, arMocepHoe JaBJieHHE, IUIaBaHWE Tel, MpeBpalleHus
MEXaHUYECKON IHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIKNX JaHHOE (PU3NYECKOE SIBIICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBWKCHHS C Pa3IMYHBIMA CKOPOCTSIMH B JKHBOW W HEKHBOU
NpUpojAe, ACUCTBUE CHJIBl TPEHUS B TMPHUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EpHOro JIaBJICHUS Ha KHBOW OpPraHU3M, IJIABaHUE PbIO, phIYaru B
TEJE YeJIOBEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIICIIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NYECKUX SIBJICHUN;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIOIb3YS
¢usnyeckue BeIMUMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJla YIPYTOCTH, CUJIA TAKECTH, BEC
Tena, CWIa TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKass padoTa, MOITHOCTh, TUIEYO CHIIBI,
MOMEHT CHJIbI, KO3()PUIMEHT TOJE3HOTO [EWCTBUS MEXaHHU3MOB,
KMHETUYECKasi U TOTEHLMAJIbHASI SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKHI  CMBICH  HUCIHOJB3yEeMbIX  BEJIMYUH, HUX
0003Ha4YeHUsI M €IUHULIBI (PU3NUYECKUX BEITUYMH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIMYWHY C APYTMMHU BETUIMHAMH,
CTPOUTH I'papvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIECCHI,
UCTIOJIb3YsI TIPaBWJIa CJIOXKEHHUs CHII (BJOJb OJHOW MpsMoi), 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBUIIO paBHOBECHUs pbiyara (OJoka),



«30JI0TO€ TPABWJIO» MEXAHHWKH, 3aKOH COXPAaHEHHSI MEXAaHWYECKOU
OHEPruu, MNpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKoHa H
3aIMCBHIBATh €r0 MaTEMATHYECKOE BBIPAKEHUE;

OOBCHATH (PU3HUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CUTyaluld IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1-2
JIOTUYECKHUX IIAaroB ¢ OMopoil Ha 1-2 M3y4EeHHBIX CBOWMCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3a7adyd B 1—2 JEWCTBUS, WCIOJB3Yys 3aKOHBI W
dbopmyIbl, CBsA3BIBAKOIINE (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE YCIIOBUE, MOJCTABIATh (hU3NUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUEThI, HAXOAWUTH CIPABOYHBIC
JTaHHBbIE, HEOOXOQUMBIE JJI PEUICHUs 3a/1ad, OLIEHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (PU3UUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NpPHU TTOMOIIH
(¢u3nYeCKuX METO/I0B, B OMMCAHUN UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxkeHue  (TUIOTE3y),  pa3inyaTh U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIWUTh OLIMOKM B XOJ€ OMNbITa, JelaTh
BBIBOJIBI 110 €T'0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUU WIH
bu3nIeCKuX CBOIICTB TEJI: dbopmynupoBaTh MIPOBEPSAEMBIC
MPEANONI0KEHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOT'0 000PY10BaHMs,
3aMMChIBATh XOJI OMBITA U (HOPMYITUPOBATH BHIBOJIBI;

BBIIIOJIHATD MpSIMbIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tea,
o0béMa, CHJIBl M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOIUTDH MCCIEIOBAHNE 3aBUCUMOCTH OJTHOM (DM3MUYECKON BETUYHUHBI OT
JIpYrol € HCIOJNb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTU IyTH
PAaBHOMEpPHO [BWXKYILIETOCA Tela OT BPEMEHHU ABWKEHHS TENa, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tella, KauyecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHUS OT IUIOMIAAN CONPUKOCHOBEHUS TEI, CHUIIBI
YOPYrOCTU OT YIJIMHEHMS MPY>KUHBI, BBHITAJIKUBAIOIIEH CUJIbI OT 00bEMa
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
IUIaBaHUsl TE€J, YCJIOBUM paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAHUM  Y4EOHOro HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY M
BBITIOJIHATh W3MEPEHHUs, Clelys MNpPeI0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl MOJYYEHHOH 3aBHCUMOCTH (U3WYECKUX BEJIMYUH B BHUJE



NPEUIOKEHHBIX TaONUIl W TpaduKOB, NeNaTh BBHIBOABI MO pe3yibTaTam
UCCIICIOBAHMS;

NPOBOINTh KOCBEHHBIC H3MEpEeHHsI (DU3MUECKHX BEIWYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Tejla, CuUila TPEHHUS] CKOJIbKEHMUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIas CWiIa, JEHCTByOIIas  Ha
NOTPYXKEHHOE B KHUIKOCTh Tel0, KOA(P(OUIMEHT IMOJE3HOTO eHCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEAys TMPEIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUM coOupaTh 3KCHEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOW BEITHYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, IMHAMOMETpP, COOOILIAOIIMECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJI0OCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPON Ha HX OMNHUCAHHUA (B TOM YHUCIHE:
NOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOAA, THIAPABIMYECKUN TIpecc,
MaHOMETp, BHICOTOMED, TIOPIITHEBOH HACOC, apEOMETP), HCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOMUMBbIE (DU3MUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPHl  (HAXOAWTh  HMH(OpPMALKMIO O  MpPUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWHW B TOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIOICHUS
HOPM DKOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH cpere;

OCYIIECTBIATh OTOOp HCTOYHWUKOB wuH(Mopmanmu B HHTepHeTe B
COOTBETCTBHHM C 33JaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH © TYTEM CpPAaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEIOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBINOJIHEHUN YY€OHBIX 3a/laHUNl HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pu3mMUeckoro - coaepiKaHds, CIPaBOYHBIE MaTepHAIbI,
pecypcol cetn IHTEepHET, BlafeTh MPpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusl HGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHbIE U YCTHbIE COOOLICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIuu (HU3MUECKOTO CONIEpKaHUs, B TOM
qrcie MyOJINYHO JeNaTh KpaTKhe COOOIICHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCICNOBAaHUN, TPH O3TOM TPaMOTHO HCIOIB30BaTh



U3YYECHHBI TOHATHMHBIA anmapar Kypca (U3HKH, COINPOBOXKAATh
BBICTYIUICHUE [IPE3ECHTALMEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHHUI pacrpenesTh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABIEHHBIMU 3aauyaMH,
CIIEINTh 3a BBINOJIHECHWEM IIJaHA JCUCTBHUM, aJEKBAaTHO OLCHHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xoniy oOyuenust B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUINA:

WCII0JIh30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBMYKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(dHbIE Tena, HACHIINICHHBIM W HEHACHIIICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHsSI HHEPrusi, TEIJIOBOM JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, HIEKTPUUECKOE IO, MPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pas3inyath SBJICHUS (TEIUIOBOE PACHIMPEHHE M CXKATUEe, TeIUlonepenaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAWUISPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauM3anus (OTBEpIeBaHUE), KUIICHUE,
Temionepeaaya (TerIoNnpOBOAHOCTb, KOHBEKILHS, U3IIy4EHUE),
ANIEKTpHU3AIUs TeJ, B3aUMOJECUCTBUE 3apAJIOB, ACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHUE, B3aUMOJEMCTBUE MArHUTOB, JEHUCTBUE
MarHuTHOT'O TOJISl Ha TMPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAsE UHIYKIIHS)
[0 ONUCAHMID MX XapaKTEPHBIX CBOMCTB K HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBIICHUC;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHbIE SIBJICHHS B MPUPOJE,
KpUCTaUIbl B mpupoae, usiydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
ABJICHUA B aTMmocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emuid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJNS JJIS JKM3HU Ha
3emiie, MONSIPHOE CUSIHUE, TIPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7aqy B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBONCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUM;

OIKCHIBATh M3YyYCHHBIE CBOMCTBA TEN M (PU3UYECKUE SIBJICHHS, UCTIOIb3YS
bu3nYecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsl, KOJTUYECTBO
TEIJIOThI, yJeNbHasl TEIIOEMKOCTh BEIIECTBA, YJACIbHAs TEIUIOTa
TUTaBJICHMS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yedbHAas TEIoTa
CrOpaHusl TOIUIMBA, KOX((UIMEHT TMONE3HOTO JCHCTBUS TEIUIOBOM



MAIllMHBI, OTHOCUTEIbHAS BIAXXHOCTH BO31yXa, JJIEKTPUUYECKHU 3apsm,
cuia TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIEHUE NPOBOJHMKA,
yAeIbHOE  CONpPOTUBIEHUE  BeIlecTBa, pabora W MOIIHOCTh
NIEKTPUYECKOr0  TOKAa), MPH ONHCAHWUM NPABWIBHO  TPAKTOBATh
(U3HYECKHUI1 CMBICII MCIOJb3YEMbIX BEIUYHMH, 0O003HAYEHUS U E€IUHUIIBI
bu3MUeCKUX BEIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOIIME JAHHYIO
bu3MUecKyl0 BEIUYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TIpadukKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTEepHU30BaTh CBOMCTBA T, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIIONb3Yys. OCHOBHBIE TOJOXKEHUS MOJIEKYISPHO-KUHETUUECKON TEOPHUH
CTpPOEHUS BEIleCTBA, MPUHIIUII CYNEPHO3UIMU ToJiIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHHMs 3apsa, 3akoH OMa i1 yJacTKa LEenH, 3aKOH
JIxoyns—Jlenna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEeMAaTHYECKOEe
BBIPAJKCHUE;

OOBCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOI'O XAPAKTEpA: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrHYecKux
1aroB ¢ omnopo Ha 1-2 W3y4YEHHBIX CBOMCTBA (DU3MUYECKHUX SIBICHUI,
bu3nyecKux 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiate pacu€THbIE 3adadyd B 2-3 JEHCTBUS, HCHOJB3Yys 3aKOHBI H
bopMyIbl, CBsA3bIBatOUIME (PU3MUYECKHE BEIMUMHBI: HAa OCHOBE aHalu3a
YCIIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
JaHHBIX ISl pEUIeHHs] 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXonuMble Uisl €€ pelleHHs, NPOBOAMTH pacCUYEThl U CPaBHUBATH
MOJIYYEHHOE 3HaUeHHUE (PU3NUECKOI BEIMUMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpELIMTh IPU IOMOIIU
(U3HYECKMX METOAOB, HCIOJNb3YSl OMNHCAHUE MCCIEIOBAHUSA, BBIICIATH
IIPOBEPSIEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEA0BAaHUS, A€1aTh BbIBOBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MUECKHX SIBICHUM WIH
(U3HYECKUX CBOWCTB Tell (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0béma, TeMIEepaTypbl, CKOPOCTU MPOLIECCa OCThIBAHUS U
HarpeBaHMWs TpPH U3IYYEHUH OT IBETa HU3Iydaromiel (MOTJIOIIAroNIeil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPBI KUAKOCTU U
IIomaan €€ IIOBEPXHOCTH, DJJEKTpHU3aluus TEI MW B3aUMOJCHCTBUE
DIEKTPUYECKUX  3apsA0B, B3aWUMOJCHCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJn3alMsl MArHUTHBIX II0JI€W IIOCTOSHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOI'O TOJI HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,



CBOMCTBA DJIEKTPOABUTIATENsl IOCTOSHHOTO TOKa): (OpMyIUpoBaTh
IIPOBEpPSAEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOAKEHHOTO
000py10BaHMs, ONKCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBIMOJHATh  MpsIMBIE ~ W3MEPEHUs]  TEMIIepaTypbl, OTHOCHUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPsDKEHUS C HCIOJIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEJIIUYWH, CPABHUBATH
pe3yJbTaThl U3MEPEHU ¢ yUETOM 3aJaHHOIN a0COIOTHOM MOrPEIIHOCTH;
IPOBOJNUTDH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
IpYyrod C  HUCIHOJb30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U YZIETIbHOTO COIPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYIEro 4epe3 MPOBOJHHMK, OT HANpsXKEHHs Ha IPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): ITUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs], CIEqysl MpPeIIOKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnull U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3yJIbTATaM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpeHUsd (PU3MYecKux BeAMYUH (yAelbHas
TEINIOEMKOCTh ~ BEIIECTBA, COINPOTHUBIEHHE NPOBOJAHMKA, padoTra W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENys MPEII0KEHHON MHCTPYKLUUHU, U
BBIUMCIISITh 3HAYCHUE BEIMYUHBI

coOI0IaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONHMCAaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, THIPOMETp, MapoBas TypOHMHA, aMmIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUYECKOM BSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HarpeBaTENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), ANEKTPUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCTIOJIb3Ysl 3HAHHUA O CBOWMCTBax (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(du3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopel MO CX€MaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTelb BHYTPEHHErO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMBbl 3JIEKTPUYECKHX
Henen ¢ nocjaeaoBaTeNbHbBIM U MapajiieIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS AIIEMEHTOB 3JIEKTPUUECKUX LETel;



NPUBOINUTHE  TpPUMEPHl  (HAXOOWUTh  HWHPOPMAIIMIO O  MpPUMEpPaAX)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HU JUIsl o0ecrieueHurs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHECHHS 3J0POBbS M COOJIIOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIIEH Cperie;

OCYIICCTBIIAITH TMOUCK HMHPOpMANud (PU3NYECKOrO0 COJEpKaHHWS B
HMHTepHeTe, HAa OCHOBE HWMCIOIIMXCS 3HAHWMA W TYTEM CpaBHCHUS
JOTIOJIHUTEIIPHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(pOpMamuio, KoTopas
SIBJISICTCS IPOTHUBOPECUNBOM MITH MOYKET OBITHh HEJIOCTOBEPHOM;
WCIIOJIb30BaTh NP BHIMTOJIHCHUH yYEOHBIX 3aJaHHA HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOrOo COACp)KaHWS, CHPABOYHBIC MaTEpHAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W KpaTKHUE YCTHBIE COOOIICHWS,
0000mass wHOOPMALIMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIep)KaHHUs,, B TOM 4YHCJAE IyOJMYHO TMPEJACTABIATh PE3YIbTAThI
MPOCKTHOW WJIM HMCCIIECIOBATEIBCKON NEATETLHOCTH, MPHU I3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHITHUHHBIM ammapar Kypca (Qu3ukw,
COTIPOBOXK/IATh BBICTYIICHHE MPE3CHTAINCH;

IPY BBIMOJTHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (DU3UICCKUX
MIPOIIECCOB PACTIPEIEIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
ITOCTaBJICHHBIMH 3aJa4aMH, CJIEJMTH 3a BBINOJHEHUEM IUIaHA JEHCTBUH U
KOPPEKTUPOBAaTh €ro, aJIckBaTHO OIICHHBAaTh COOCTBEHHBINM BKJIaj] B
JeSITeTHbHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHUKATHUBHOE B3aUMOJICUCTBHE,
MIPOSIBJISISI TOTOBHOCTD pa3periarh KOH(QIUKTHI.

K xon1y oOyuenus B 9 kijiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE

JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh MOHSTHUS: CUCTEMa OTcuéra, MaTepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIHHOCTh MEXaHWYECKOrO JBIXKEHUS, Achopmanus
(ympyrasi, mjaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, LIEHTP TAKECTH, aOCONIOTHO TBEPJOE TEIIO,
LEHTP TSKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUSI W TOTJIONICHUs, anbda, OeTa- U raMMa-u3IydeHus,
W30TOIIbI, SiFIEpHast SHEPTeTUKA;

paznuuath SIBJICHUS (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJECHCTBUE



TeJ, PEaKTUBHOE IBWKEHUE, KOJeOATENbHOE JBIXKCHHE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIEOAHUsA), PE30OHAHC, BOJHOBOE JBM)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3yioKeHUe Oenoro ceeTa B
CHEKTP M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOr0 CIIEKTpa
U3JTy4EHUsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacrmo3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaroleM Mupe (B TOM 4YHucie (QU3NYECKHE SBICHHS B NPHUPOJE:
IPUIIUBBL U OTJIUBBI, IBUKEHHUE Tu1aHeT COJTHEUYHOM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHaMH, 3XO0, LIBETa Te7,
ONTUYECKHUE SIBICHUS B MPHUPOAE, OMOJIOrMUECKOe JEHCTBHUE BHJIUMOTO,
yIBTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIy4eHHUH, €CTECTBEHHBIN
pasvOaKTUBHBIA (POH, KOCMHYECKHE JY4M, PaJUOAKTUBHOE W3JIy4CHUE
OPUPOAHBIX MHMHEpAJOB, JIEUCTBUE pPAJAMOAKTUBHBIX H3JIYyYEHUH Ha
OpraHu3M YeJoBeKa), NPH ATOM IMEPEBOAUTH IMPAKTHUYECKYIO 3a/ady B
yueOHYI0, BBLIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PUINUECKUX
SIBIICHUIM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
busnueckue BeNWYUHBI (CpEIHSE W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEPEMELIECHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TAJeHusl, BEC Tela, HUMIYJIbC Tela, HWMILYJIbC CHUJIbL,
MeXaHH4yeckass pabdoTa M MOIIHOCTb, IOTEHUUAJIbHAas HHEPrusl Tena,
IOJIHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, IOTEHIMAJIBbHASI YHEPIUS CKATOU
NPYXUHBI, KHHETHYECKAas SHEPrus, IOJHAs MEXaHH4YecKas SHEeprus,
NEepHOJ U YacToTa KoJieOaHUH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
IPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI HCIHOJIb3YEMbIX BEJIUYHH,
0003HAaYEHUs1 M €IMHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIbI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH rpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHUsl HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NOPUHIMI CYMEPHO3ULIMA CHJI, MPUHIUMI OTHOCUTEIbHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHHS HMITYJIbCA, 3aKOHbl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUSI 3apsAI0BOIO U MaCCOBOI'O YUCEN



IpU SAEPHBIX pPEAKLMIX, NMPU ITOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMaTUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYHUHHO-CIIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTMYECKUX
IaroB ¢ Omnopol Ha 2—-3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUM,
($u3nYeCcKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJadd  (ONUparoluecss Ha cHcTemMy u3  2-3
YpaBHEHHUI), UCIIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (DU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJa4d 3alKChbIBaTh KpPaTKOE
yCIIOBUE, BBISABIATh HEJOCTAIOLINME WIM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEATMCTHUYHOCTh IOJYYEHHOTO 3HA4YeHHUs  (DPU3UUECKOU
BEJTMYUHBIL

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpELIMTh MpPU IOMOIIU
¢u3NYecCKuX METOJI0B, HCIIOJIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBIACIATH
NPOBEPAEMOE MPENAINOJOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPsJKa
NPOBEICHUS  MCCIEOBAaHUSA, JIeJlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WU
(¢u3nuecKkux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUs] HHEPruHu, 3aBUCUMOCTb Iepuoja KOJIEOAHUU MPY>KUHHOTO
MasiTHUKa OT MAacChl rpy3a M *KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMIUIMTYZAbl MAJIBIX KOJEOAHUH, TPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA,
pasno)keHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHsS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3E, HAOJMIOJEHHE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSTENIFHO COOMpaTh YCTAaHOBKY U3 M30bITOYHOrO Habopa
o0oOpyAOBaHMs, ONUCHIBaTh  XOJI ONbITAa W  €ro  pe3yJibTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOJNUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAuYeHHEe U3MEpAEMOM BEJIWYUHBI ((POKYCHOE pPacCTOSHHE
coOuparouieii JuH3bl), OOOCHOBBIBaTH BBIOOp crHoco0a U3MEpEeHus
(M3MepuUTeNbHOro Mpubdopa);

IPOBOJNUTH MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUI (3aBUCHUMOCTh IIYTH OT BPEMEHH
Py PaBHOYCKOPEHHOM [IBIKEHHHM O€3 HauyaJbHOM CKOpPOCTH, NEepHoja
KoJIe0aHUIl MaTeMaTHYECKOr0 MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTHU
yria OTpa)keHHUs CBeTa OT yrja MaJeHus W yria MNpeloMIIeHHUs OT yria



najieHusl): IUIAHUPOBAaTh HCCIICOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMOTYYECHHOW 3aBUCUMOCTH
bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'PaQHUKOB, J€NaTh BBIBOABI IO
pe3ysbTaTaM HCCIIeOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHsSI (U3MUECKUX BEIWYUH (CPEmHSS
CKOPOCTh M YCKOPEHHE Tejla TpPU PAaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpPEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy KoieOaHWi MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cuja CcoOWparonied JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIEMYs MPEAIOKEHHON WHCTPYKIIMHU, BBIYUCIISTH
3HAYEHNE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

COOJTFOIaTh MpaBWJIa TEXHUKU OE30MMaCHOCTH MPHU paboTe ¢ 1abopaTOpPHBIM
000OpyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJIEIICH:
MaTepHaJIbHasl TO4YKa, aOCONIOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aTroMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPHUHIMIMBI JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HMX OmucaHus (B TOM 4YHCIIE:
CIIUIOMETpP, JaTYMKU TIOJIOKEHUS, DPACCTOSHUSA W YCKOPEHHS, paKera,
9XOJOT, OYKH, TMEPUCKOI, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHAa), HCIONB3ys 3HAHUS O
CBOMCTBax (PHM3MYECKHX SIBICHWA ¥ HEOOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
NIpU pPEUICHUH Yy4eOHO-TIPAKTUYECKHX 3aJad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS N300PAKEHUN B IJIOCKOM 3€pKajie U COOMpAIOIeH JINH3E;
NPUBOMUTH  MpUMEphl  (HAXOauTh  WHGMOpPMAIMI0O O  TpUMEpax)
MIPAKTUYECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM I oOecrieueHus: 6€30MacHOCTH MPU OOpaIlleHUH ¢ MpuOopamMu U
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHECHHS 370POBbSI M COOJIIOJACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIICCTBIISITH TMOUCK HMH(POpMANud (PU3NYECKOr0 COJCp)KaHHS B
HHuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MMOUCKOBBIN 3aIpoCc, HAXOIHUTh



MyTU ONpeeNeHHUs] JOCTOBEPHOCTH TMOTY4YeHHOW MH(POpPMAIMA Ha OCHOBE
UMEIOIINXCSl 3HAHUN U TOTIOJTHUTENbHBIX HCTOYHUKOB;

UCTIOJIb30BaTh MPH BBHIMOJIHEHWN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro coaepiKaHMs, CIPaBOYHbIE  MaTepHaIbl,
pecypcbl cetn MHTepHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3aBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOILICHHS HAa OCHOBE
UHPOpPMAIIMU U3 HECKOJIBKUX HCTOYHUKOB (DHU3MUECKOrO COAEp KaHMUA,
nyOIMYHO TPECTABIATh PE3YNIbTAThl MPOESKTHON MM MCCIEI0BATEIbCKON
JEeSTENbHOCTH, TPH 3TOM TPAaMOTHO  HCIONB30BATh  HM3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4aeMmoro pasnena (U3MKU U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTale ¢ yd4eéToM OCOOEHHOCTEW ayAuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOLIEr0o MUPa
1.1 ®dusuka - Hayka 0 IpUpoae 2
1.2 dusznueckue BeTUINHBI 2 1
1.3 EcrecTBeHHOHay4HBIN METO/ MO3HAHUS 2 1
Hroro no pazneny 6
Pa3pnea 2. IlepBoHavajibHbIE CBeACHHS 0 CTPOCHHH BelleCcTBa
2.1 CrtpoeHue BelecTa 1
29 JIBH>KeHUEe U B3aUMOJICHCTBHE YaCTHII ) 1
' BEIIECTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMojieiicTBHE TeJl
3.1 MexaHu4uecKoe JBHKCHUE 3
3.2 HNuepuus, macca, IIOTHOCTh 4 1
3.3 Cuia. Bune! cun 14 1 2
Hroro no pazneny 21
Pa3znen 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua naBneHus: TBEPALIMU 3




TCI1aMU, ) KUAKOCTAMM U Ira3aMH

4.2 JlaBiieHnE KUIKOCTH 5
4.3 ATtMocdepHOe TaBlieHUE 6
44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3
' B HUX TEJIO
Uroro no pazgeny 21
Pasnea 5. Pa6ora u MOIHOCTDH. JHeprus
5.1 PaGora u momrHOCTH 1
5.2 [IpocTeie MEXaHU3MBbI 1
53 MexaHuueckas SHeprust 1
Hroro no pasgeny 12
PezepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoTbI
pecypchbl
Paspnen 1. TenioBble siBJIeHHS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7
1.2 TeroBbie TPOLIECCHI 21 1 5
Hroro no pazneny 28
Pa3nen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJI€HUSI
)1 DNeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 |
' 1 MX B3aUMO/ICHCTBHE
2.2 [locTOSIHHBIN ANEKTPUUECKUN TOK 20 2 7
2.3 MarHuTHBIC SIBJICHHS 6 1.5
24 DneKTpoOMarHuTHast HHAYKIIUS 4
Hroro no pazgeny 37
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5




9 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHndeckoe ABUKEHUE U CIIOCOOBI €T0 10 1
' OIHCAHUS
1.2 B3aumonenictsue ten 20 1
1.3 3aKOHBI COXPaHEHHUS 10
Hroro o pazgeny 40
Pa3pnen 2. Mexanuveckne Koj1e0aHus U BOJTHBI
2.1 MexaHndeckue KojieOaHus
2.2 MexaHnndeckne BOJIHBL. 3BYK 1
Hroro no pazgeny 15
Pa3pen 3. DileKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTpOMarHuTHOE TOJIE U 6 )
' 3JIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pazgeny 6
Pa3pnen 4. CBeToBbIe ABJICHUA
4.1 3aKOHBI pacpOCTPAHECHUS CBETa 6
4.2 JIMH3BI U ONITUYECKUE MPUOOPHI 3
4.3 Paznoxenue 6emoro cBeTa B CHEKTP




Hroro no pazneny

15

Paznen 5. KBanToBble ABJIeHUA

5.1 Hcnyckanue u MoriouieHue cBeTa arToMoM 4 1
5.2 Crtpoenue aTOMHOTO sijipa 6 1
5.3 SnepHble peakuuu 1
Uroro no pazgeny 17
Pa3nea 6. [loBTopnTebHO-00001a10 M MOYJIb
6.1 [ToBTOpeHue u 006001IeHNE COAEPIKAHUST 9 )
' Kypca ¢hu3uku 3a 7-9 kimace
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IIVTIAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KosanuecTBo yacoB

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckue
padoTsI

Jara
H3YyYeHMS

DJIeKTpOHHbIe HH(POBbIE
o0pa3oBaTesIbHbIE PeCypchl

®usuka — HayKa O PUPOJIE.
SIBnenus npupoasl. Gusnueckue
SABJICHUS

https://m.edsoo.ru/35YPBIWSK

MCX&HI/I‘IGCKI/IC, TCIIJIOBBIC,
OJICKTPUYCCKUEC, MAIrHUTHBIC,
CBCTOBBIC, 3BYKOBLIC SIBJICHUSA

https://m.edsoo.ru/I16US53L6H

duznyeckre BEIUIUHBI U UX
HU3MCPCHUC

https://m.edsoo.ru/6ZYFTFPA7

Ypoxk-uccienoBaHue
"N3mepeHue TemMnepaTypbl Ipu
MIOMOUIH KUJAKOCTHOTO
TEPMOMETpa U AaTYUKa
TeMreparyps!"”

https://m.edsoo.ru/VQGCNSIIMP

Kak ¢usuka u gpyrue
€CTECTBCHHBIC HAYKU U3Y4alOT
npupony. EcrecTBeHHOHAay4YHBIN
MeToA no3HaHus. Onucanue
buznyecKux sIBICHUN C
IIOMOIILIO MOJIEJIEN

https://m.edsoo.ru/3LPP2HPX?2

VYpok-uccnenosanue "[Ipoepka
TUINOTE3bI: TaJbHOCTh MOJETA
HIapyKa, MyIneHHOTO

https://m.edsoo.ru/9YLZITEMU




TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM OOoJIblIIe BhICOTA IycKa"

Crtpoenue BemectBa. OMBITHI,
JTOKa3bIBAIOLIHNE JTUCKPETHOE
CTPOCHHUE BeIleCTBa

https://m.edsoo.ru/FSPU40LYR

JIBr>KeHME YacTHII BEIISCTBA

https://m.edsoo.ru/HQ31SN1F3

VYpok-uccnenopanue «OMNbIThI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacuIMpeHust ra30By»

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHbIE COCTOSTHHS
BEIIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3aumocss3b Mexay
CBOICTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSX M UX
ATOMHOMOJIEKYJIS PHBIM
ctpoeHueM. OcOOCHHOCTH
arperaTHhIX COCTOSIHUIN BOJIBI

https://m.edsoo.ru/AWMI1DBI48

12

MexaHnueckoe IBIKEHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBIKEHUE

https://m.edsoo.ru/3AW6CCIHB 1

13

Ckopoctb. Ennnuiiel ckopoctu

https://m.edsoo.ru/29GPTJAKL

14

Pacuer nytu u Bpemenu
JIBUOKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

Nuepuus. 3aKk0H HHEPLIMH.
B3aumopeiictBue Ten kak
MPUYMHA U3MEHEHUSI CKOPOCTHU
JIBUKEHHUS Tell

https://m.edsoo.ru/KX5510IBX

16

IInotHOCTE BemecTBa. Pacuet

https://m.edso0.ru/0S71X3DPS




Macchl 1 00bEMa Tela 110 €ro
IIJIOTHOCTH

17

JlaboparopHuas paboTa
«Ornpenenenne IOTHOCTU
TBEPAOIO TENA»

https://m.edsoo.ru/OH22PX7CX

18

Penrenue 3agad mo reMme
"ITimotHOCTH BemecTsa"

https://m.edsoo0.ru/5SODYVYG49

19

Cuta Kak XxapakTepUCTHKA
B3auMoeiicTBus tea. Cuma
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

21

JlabopaTtopHnas pabota
«M3y4yeHne 3aBUCUMOCTH
pacTspkenus (nedopmarim)
MPYKUHBI OT TIPHIIOKEHHOM
CHUJIBI»

SBneune tarorennsa. Cuiaa
TSKECTU

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNOQE

22

CBs13b MEX1Y CHIION TSAKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3aga4 mo reme "Cuna
TsKECTH"

https://m.edsoo.ru/SPZHPV1Y]J

23

Cuna TsKecTH Ha APYrux
ia"erax. duznueckue
XapaKTEePUCTHKH MJIaHET

https://m.edsoo.ru/IM2DOKYLI

24

Hsmepenue cui. lunamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec tena. HesecomocTh

https://m.edsoo.ru/UAO1SQ8RE

26

CroxeHue IByX CHII,
HaIpaBJIEHHBIX MO OJHOM

https://m.edsoo.ru/L6SNUZVZ8




npsMoil. PaBHoaeicTByroIIast
CcHUI

27

Pemenue 3agad mo reMme
"PaBHonelicTByrOMmAs cui"

https://m.edsoo.ru/MKPXDZNXS5

28

TpeHue CKONbXKEHUS U TPEHUE
nokosi. Tpenue B npupoje u
TEXHUKE

https://m.edsoo.ru/TA1EOSMMH

29

Jlaboparopnas pabota
«M3yueHne 3aBUCUMOCTHU CUIIBI
TPEHUS CKOJIBKEHUS OT CHJIBI
JABJICHUS M XapakTepa
COTIPHKACAFOIINXCS
IIOBEPXHOCTEW

https://m.edsoo.ru/TAQP4B30A

30

31

Pemienue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIICH CUIIBI

Pemenne 3amag mo Temam: «Bec
tenay, «['papudeckoe
n3o0paxeHue cuiy, «CHIIbD,
«PaBHOAEHCTBYIOIIAS CUII»

https://m.edsoo.ru/5YY23XXSD

https://m.edsoo.ru/T9V639RZF

32

KonTponbHas pabota no temam:
«MexaHn4ecKoe ABIKCHHEY,
«Macca, IIOTHOCTBY, «Bec
tenay, «I'paduueckoe
n3o0pakeHue crn, «CHITbI)

https://m.edsoo.ru/P4AROSWE4D

33

JaBnenune. CriocoObI
YMCHBIICHUS U YBCINYCHUA
JaBJIICHUS

https://m.edsoo.ru/25TVM1FDL

34

I[aBJ'IeHI/Ie rasa. 3aBUCUMOCTb

https://m.edsoo.ru/544YMX9WR




JaBJIECHHSA ra3a oT 00béMa,
TEeMITepaTypbl

35

Ilepenava naBneHus TBEPABIMU

TCJIaMU, XKUAKOCTAMHU U Ira3aMU.

3akoH [lackansa

https://m.edsoo.ru/CG5POSNWO

36

I[aBJ'IeHI/Ie B XKXUJKOCTH U rasec,
BBI3BAHHOC )ICI\/'ICTBI/ICM CHIJIBbI
TAXKCCTH

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3amau 1o teme
«JlaBlIeHrE B *KUJIKOCTH H Ta3e.
3akoH Ilackansa»

https://m.edsoo.ru/UHHCS5RB6W

38

Coobmaromnuecs: Cocybl

https://m.edsoo.ru/7HDBMDHR?2

39

I'mppaBnuueckuit mpecce

https://m.edsoo.ru/67X21.F396

40

Manomertpsl. [lopiineBoit
JKUJIKOCTHBIM HacoC

https://m.edsoo.ru/5G846G718

41

Atmocdepa 3emmu. [Tpuannen
CYIIIECTBOBAHMSI BO3IYIIIHOM
0005104KH 3eMiH. 3aBUCUMOCTD
aTMOC(epHOTO JaBICHUS OT
BBICOTBI HAZl YPOBHEM MOPA

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Boznyxa. AtmoctepHoe
JTaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

H3mepenune atMochepHOro
nasienus. Onsit Toppuueiuiu

https://m.edsoo.ru/2I83TIPD4

44

3aBHCUMOCTH aTMOC(EPHOTO
JIaBIICHUS OT BBICOTHI HaJl
YPOBHEM MOPsI

https://m.edsoo.ru/Y WIFWMZIJ

45

bapomeTp-anepon.

https://m.edsoo.ru/ WBNXTP7GR




ATMmocdepHoe 1aBlieHue Ha
Pa3IMYHbBIX BBICOTAX

46

Pewmenne 3aga4 mo reme
"ATtMmocdepHoe naBneHue"

https://m.edsoo.rt/YWVWLS5TA1

47

JleficTBHE JKUAKOCTH U ra3a Ha
HOTPYKEHHOE B HUX TeJO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

Jlaboparopnas pabota
«OrmpeeneHue BbITATKUBAIONIEH
CUJIbI, ICHCTBYIOIIEH Ha TEJO,
MOTPY>KEHHOE B KHUJKOCThY

https://m.edsoo.ru/7U40IDLK?2

49

JlaboparopHnas paboTa 1mo Teme
«HccnenoBanue 3aBUCIMOCTH
Beca Teja B BOJIe OT 00bEMa
HOTPYKEHHOH B UKOCTh YaCTH
Tenan

https://m.edsoo.ru/OUOBGKKSW

50

IInaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeomeTpa
WM KOHCTPYUPOBAHUE JIOAKU U
omnpeaeeHue eé
rpy30noabEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pewenue 3agau no remam:
«[InaBanue cynos.
BosnyxomnaBanuey, «/laBienue
TBEPABIX TEN, )KUIKOCTEH U
ra3oB»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanuyeckas paboTta

https://m.edsoo.ru/1 YIR6J7LS




54

Moinocts. Eauannesl
MOIIIHOCTH

https://m.edsoo.ru/4UUXIHR 1 X

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOH IIPH
MoaBbEME IO JeCTHHIIE"

https://m.edsoo.ru/GDB065558

56

IIpocTeie MexaHU3MBbI. Pruar.
PaBHOBecue cui Ha ppryare

https://m.edsoo.ru/8YRUOUGS?2

57

Konrponbnas padora o Teme
«/laBneHue TBEPABIX TEI,
KUJKOCTEH U ra3oBy /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBublit ypok. Pabora c
TEeKCTaMu 1o Teme «/laBnenue
TBEPABIX TEN, )KUAKOCTEH U
razoBy» / Becepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/RFCSYBI9FS

59

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHil
PaBHOBECHS phluara

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3amau mo reme
«YC0BUsI paBHOBECHSI pblUara

https://m.edsoo.ru/6 AXDHFS8N

61

Koaddumuent nonesnoro
JNEUCTBHUSA MEXaHNU3Ma.
Jlaboparopnas pabota
«M3mepenne K111 HakioHHON
TTOCKOCTHY

0.5

https://m.edsoo.ru/4AYEYZDMW




62

Pemrenue 3ama4 mo reme
"Pabora, momuoCcTh, KITJ["

https://m.edsoo.ru/VESXBQLVS

63

MexaHnyeckast SJHeprusi.
Kunernueckas u noreHuanbHas
JHEPIUst

https://m.edsoo.ru/3HQE7HOYK

64

3aKOH COXpaHECHUS
MEXaHUYECKON IHEPrUun

https://m.edsoo.ru/46Y227ZPME

65

YPOK-3KCIIEpUMEHT IO TEME
"JKCIepUMEHTAIBHOE
ompeeNicHue N3MEHEHUS
KUHETHYCCKOH U
MOTEHITUATIBLHOM SHEPTUU TPU
CKaTBIBAaHHMM TeJia 110 HAKIIOHHOH
IIocKoCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KontponsHas pabora o teme
«PaboTa 1 MOIIHOCTb. DHEPTUSI»

https://m.edsoo.ru/AECZ9T7EC

67

PesepBublit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe IBHxeHue"

https://m.edsoo.ru/MJIPGGSA3

68

Pesepsublit ypok. Pabota ¢
TekctaMu 1o Teme "Pabora.
MomnocTtb. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabubie
padoTbI

IIpakTH4eckne
padoTsbI

Jdara
U3yuyeHust

JJeKTpoHHbIE HU(POBbLIE
o0pa3oBaTesIbHbIE pecypchl

OCHOBHBIE MOJOKEHUS
MOJIEKYJIIPHO-KNHETUYECKON
TEOPHUH U UX OTIBITHBIE
MIOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3Mep aTOMOB U
MOJICKYII

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEpIOTO, JKUIKOTO U
ra3000pa3HOro COCTOSTHUH
BeIeCTBa

https://m.edsoo.ru/HVW3WMRAS

OO®bscHeHHe CBOMCTB TBEPAOTO,
XKHUIKOTO U Ta3000pa3HOTO
COCTOSIHHMM BEIlIECTBAa HA OCHOBE
ITOJIOKEHUHN MOJIEKYJISIPHO-
KUHETHUYECKON TeOprH

https://m.edsoo.ru/DJYTZQHSE3

Kpucrannuueckue u amopdHbie
Tena

https://m.edsoo0.ru/8G73PVM40

CMaunBaHue U KaIWUISIPHOCTb.
IloBepXHOCTHOE HATSKEHUE

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

TemnnoBoe pacimpeHue u
cKarue

https://m.edsoo.ru/I3N30KS8L

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIUIOBOTO JIBMKCHHS YaCTHUI]

https://m.edsoo.ru/5SXSV6F15B




Buytpennss sneprus. CriocoOsl
W3MEHEHMsI BHYTPEHHEH 3HEepruu

https://m.edsoo.ru/BBVCIIMH6

10

Buasl remionepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpox-koH(pepeHIus
"IIpakTHUeCcKOE UCTIOIB30BAHUE
TEIUIOBBIX CBOMCTB BEILECTB U
MaTEepHUajIOB B LIETAX
sHeprocOepexkeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBO TEIIOTEHL. yHCHBHaH
TCIIIIOCMKOCTD

https://m.eds00.ru/88291DDIZ

13

VYpaBHeHUE TEIJIOBOTO OayiaHca.
TerooOMeH U TEII0BOE
paBHOBeECHE

https://m.edsoo.ru/P52QUVOQIE

14

Jlaboparopnast pabota
"UccneqoBaHue ABJICHUS
TEII000MEHa MPU CMELIMBAaHUI
XOJIOJHOU U Topsiuet BOAbI"

https://m.edsoo.ru/FR2N6NSGV

15

PacueTt xonnuecTBa TCIIJIIOTHI,
H€O6XOI[I/IMOFO JJIA Harp€BaHUA
TCJIa U BBIACIIACMOTIO UM IIpH
OXJIAXKJICHHUH

https://m.edsoo.ru/JSMRA1APW

16

JlaGopaTopHas pabora
"OnpeneneHue yaeabHOU
TEIJIOEMKOCTH BewecTna'

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus TOTUIMBa. Y IeTbHas
TEIJIOTa CTOPAHUS

https://m.edsoo.ru/683AIXYWS8

18

[InaBienue u oTBEpAEBaHUE
KPUCTAJUIMYECKHUX TEJl.

https://m.edsoo.ru/JHESA1PJF




VY aennHas TEIIOTA IJIaBICHUS

19

JlaGopaTtopHnast pabota
"OnpeneneHue yaeabHOU
TEIUIOTHI IIJIaBJIEHUS IbAa"

https://m.edsoo.ru/LCOQXVHGHD

20

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

https://m.edsoo.ru/COQG4DQKML

21

Kunenune. Y aenpHas Temiora
napooOpazoBaHus U
KOHJICHCAIIMU. 3aBUCHMOCTE
TEeMIIePaTyphl KUIICHHSI OT
aTMOC(EpHOTO JTaBJICHHS

https://m.edsoo.ru/Y7HDIM2GZ

22

23

BnaxxnocTs BO3ayXa.
JlaGopaTopnas pabora
"OnpeneneHne OTHOCUTEIbHOM
BJI&KHOCTH BO3yXxa"

Pemenue 3agau Ha onpeneneHue
BJI&JKHOCTH BO3/1yXa

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpunLUIIBEI paGOTHI TEIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TeroBoro aBuratens.
TennoBble IBUTATENN U 3aITUTA

OKpYKaroIei cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUS U
IIPEBPALLICHUS DHEPIUU B
TEIUIOBBIX MpOIeccax

https://m.edsoo.ru/B 1 KX6RPQ9

27

[ToaroroBka K KOHTPOJIBLHOM

https://m.eds00.ru/9AQS53CC7C




paborte no Teme "TemnnoBsie
saBieHus. M3MeHenne
arperaTHbIX COCTOSIHUI
BeliecTa"

28

KonTponbhas pabota o Teme
"TeroBble IBICHMA.
N3menenue arperaTHeIxX
COCTOSHUM BemecTna"

https://m.edsoo.ru/0X03133KU

29

Dnektpusanus Ten. [IBa pona
AIEKTPUUYECKUX 3apS 0B

https://m.edsoo.ru/9E8SKDQMD

30

Ypok-uccienoBaHue
"OnexTpuzanus TeJl UHAYKLIHEH
U IIpY CONIPUKOCHOBEHUN"

https://m.edsoo.ru/JALQFK67]

31

32

B3anmonencTeue 3apsoKeHHBIX
tell. 3akoH Kynona

DNEeKTPUUYECKOE TOJIE.
Hampsixennocts
aneKkTpudeckoro nosst. [IpuHnmn
CYINEPIIO3UILINH SJIEKTPUUECKHUX
rnoJsiei

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

33

Hocurenu anexrpuyeckux
3apsi/IoB. DIIEMEHTAPHBIN 3apsia.
Crtpoenue aToma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOBOAHUKY U TUDIICKTPUKH.
3aKOH COXpaHEHUS
IIEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha IIPUMCHCHUC
CBOMCTB QJICKTPHUUYCCKUX 3apAa10B

https://m.edsoo.ru/SXWWOSWI5




36

DEeKTpUUECKUH TOK, YCIOBHS
€ro cylecTBoBaHus. MIcTOYHUKH
JIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/IS1IMP3J3M

37

JIeNCTBUA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

VYpok-uccnenosanue "JleiictBue
JIEKTPUUYECKOTO MO Ha
MIPOBOJAHUKY U TUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPpUYECKHUM TOK B METaJlJIax,
JKUJKOCTSIX U Ta3ax

https://m.edsoo.ru/E4COOOYPF

40

DneKkTpuyecKas 1enb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JJaboparopHas
pabota "M3mepenue u
peryiaupoBaHue CUIIbI ToKa"

0.5

https://m.edsoo.ru/9LHH7UNIJI

42

DIIEKTPUYECKOE HAIIPSKEHUE.
Bonbr™erp. JlabopatopHas
pabota "M3mepenue u
peryiaupoBaHue HanpsHKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ComnpoTtuBieHue NpoBOJAHUKA.
VY nenpHOE CONPOTHUBIICHHE
BEIIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlaGopaTopHnas pabora
"3aBUCUMOCTb JICKTPUIECKOTO
COIIPOTHBIICHHSI IPOBOIHUKA OT
€ro JUIMHBL, TUIOIIA 1N
IIONEPEYHOI0 CEYEHNUs U
Marepuana'

https://m.edsoo.ru/4JDASGZNX

45

3aBHCHUMOCTH CHIIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q




HanpskeHus. 3akoH OMma it
y4acTKa Ienu

46

JlaGoparopras pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHS
pE3UCTOpa M HAIPSIKEHUS Ha
pesuctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBaTensHOE U
napaielIbHOE COeTUHEHUS
MTPOBOTHUKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaBopaTtopHnast pabota
"IIpoBepka npaBuiia CI0KEHUS
HaIPSHKEHUN TIPU
IIOCJIEIOBATEIILHOM COEINHEHUU
JIBYX pE3UCTOPOB"

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGoparoprast pabota
"IIpoBepka nmpaBuiia AJis CUIIbI
TOKa IPH NapajieIbHOM
COEJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3agau Ha npuMeHeHUE
3akoHa OMa it pa3iuyHOTO
COEIMHEHUS IPOBOAHUKOB

https://m.edsoo.ru/19ZEFKZ74

51

Pa6ota u mourHOCTH
AJIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyns-Jlenma

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTopnas pabora
"Onpenenenue paboTsl U
MOIIHOCTH 3JIEKTPUYECKOTO

https://m.edsoo.ru/VR92VE8JHA




TOKA"

53

DIIEKTPUYECKUE LETH 1
MOTPEOUTENH DIIEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHe

https://m.edsoo.ru/1L3KZ2XIL.M

54

IlocTossHHBIE MarHUTHI, UX
B3aHMMOJICHCTBHE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "N3zyuenue
HOJIEH IIOCTOIHHBIX MaruHuToB"

https://m.edsoo.ru/1GL7RJQOR

56

MarautHoe nojie. MarouTHoe
oJjie 3eMIIH U €70 3HAa4YEHUE I
KHU3HHU Ha 3eMiie

https://m.eds00.ru/R3XXJCRVK

57

[ToaroroBka K KOHTPOJILHOMN
paboTte no Teme
"DeKTpruYecKue 3apsbl.
3apsKeHHBIC Tea U UX
B3anuMoiecTBHS. [10CTOSTHHBIN
ANEKTPUYECKUI TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbhas pabota o Teme
"DnexTpuueckue 3apsbl.
3apsKeHHBIE Tea U UX
B3anumoierucTBHs. [IoCTOSTHHBIN
AIEKTPUIECKUI TOK" /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PesepeHsiii ypok. Pabora ¢
TekcTamu 1o teme "IlocTosHHbIN
AIEKTPUYECKUI TOK" /
Bcepocculickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U




pabota

60

OmnsIT Opcrena. MaruutHoe
I10JIE DJIEKTPUYECKOIO TOKA
MarauTHO€ 1moJie KaTyIlIKU ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[IpumeHeHne 3J1eKTPOMAarHUTOB
B TexHuke. JlabopaTtopHast
pabora "H3ydyenue aeicTBus
MAar"avMTHOIO I10JIA Ha IMIPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DJeKTpOABUTaTENb IOCTOSHHOTO
Toka. Mcronb3oBanue
JJIEKTPOJABUraTeIeH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHCcTpynpoBaHue u
u3ydeHue paboTel
3ieKTpoaBUraress"

https://m.edsoo.ru/7VY QQODMFEN

63

OmnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHON UHIYKIIMU.
[IpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Dnexrporerepatop. CriocoOs
MOJTYYEHUS IIEKTPUIECKOMH
SHEPTUu. DIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

IloaroroBka K KOHTPOJIBHOMU
paboTte o Teme
"DNeKTpUYECKrue U MarHUTHBIE

https://m.edsoo.ru/GFS9PNC8B




SIBJIEHUS"

66

KonTponbhas pabora o teme
"DIeKTpUUeCKUEe U MarHUTHBIC
sIBICHUS"

https://m.edsoo.ru/APBXXTADS

67

PezepaHblii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeIioBrie
aBJIeHUS"

https://m.edso0.ru/4B8GKYQ1X

68

PezepeHslii ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarHuTHbIE
SIBJICHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

14.5




9 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo 9acoB

KouTpoanHbIe
Bcero P
padoThI

IIpakTH4eckune
padoTsI

Jara
U3yueHus

JeKkTpoHHbIe NN (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

MexaHuyeckoe IBUKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCUTENBLHOCTD
MEXAaHUUYECKOTO IBUKEHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMepHOE npsAMoOIUHEITHOE
JBMKCHHUC

https://m.edsoo.ru/E65RWOZKO0

HepaBHOMepHOE psAMOIUHENHOE
nerxeHue. CpeHss u
MI'HOBEHHAs1 CKOPOCTh

[IpssmonuneitHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO

CkopocTh TPSMOJIMHEHUHOTO
PaBHOYCKOPEHHOTO JABH>KEHUSI.
I'paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGoparopnast pabota
"OnpeneneHue yCKOpeHus Teia
MIPU PABHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1 KKINJFO8

CBoOonHoe nmagenue teir. OnbITH
T"anmunes

https://m.edsoo.ru/NMQA4GGEQ




PaBHOMEpHOE ABIKEHHUE TIO
okpyxHoctH. [lepron u yactora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInHeiHas U yrioBas
CKOPOCTH

10 Henrpoctpemutensroe https://m.eds00.ru/OSLEGWEZY
yCKOpeHue
Ile i1 3akoH Hrrotona. BexTo

11 PBBIH SAKOH HBIOTOH KTOP https://m.edsoo.ru/T4DTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHOnelicTByrOImAs cruia
Tpetuii 3akoH HrrotoHa.

13 PETHI SAKOM HBIOTOH https://m.edsoo.ru/XPFY G64RM
Cynepno3unus cui
Pemrenne 3a1a4 Ha IpUMEHEHNE

14 A P https://m.eds0o.r/GEM2S4HK9
3akoHOB HrroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenune 3amaa no teme «Cuiia

16 HHCHHE SAAAT HO TeMe «A https://m.edsoo.r/HML] AMN12
YOPYTOCTH
JlabopaTtopHnast pabota

17 «OnpeneneHue KeCcTKOCTH https://m.edsoo.ru/T4PAJAFV 1
MIPYKUHBD)

18 Cuna TpeHus https://m.edsoo.ru/BAWPRAS8I7
P C

19 CHICHHC Sa/aT 1o TeMe L Hma https://m.edsoo.ru/PJDH2DC9T
TPEHUSD
JlaBopaTtopHnast pabota

20 "Onpenenenue KodppuureHTa https://m.edsoo.ru/C5S6RD8K X8
TPEHUs CKOJIbXKEHUs"
Pemenue 3amad nmo teme "3ako

21 HHCHAC SAET O TeM KOHRT https://m.edsoo0.ru/VI3T38KBU

Hrrotona. Cuna ynpyroctu. Cuna




TpeHus"

22

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOIHOTO MaACHUS

https://m.edsoo.ru/MEETXGF6Q

23

VYpox-koHpepenuus "JBuxenue
TeJI BOKPYT TPaBUTALIMOHHOTO
uentpa (CosnHeyHas cucrtemMa).
lanaktuxu"

https://m.edsoo.ru/BLGGQ9259

24

Permrennie 3agau o reme "Cuiia
TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/VO2GVEYAT

25

IlepBas kocMu4eckas CKOPOCTb.
HesecoMocTs u nieperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBecue MaTepHaﬂLHOﬁ

TOYKH. AOCOJIIOTHO TBEPAOE TEIO.

PaBHOBecue TBEpOTO TEA C
3aKpEIUIEHHON OCBIO BPAILICHMUS.
MowmenT cuinsl. LleHTp TskecTn

https://m.edsoo.ru/AONEMB459

27

PaBHoBecue MatepuanbHON

TOYKH. AOCOIIIOTHO TBEPAOE TETIO.

PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHON OCBIO BPAILICHMUS.
MowmenT cuibl. LleHTp TsbkecTu

https://m.edsoo.ru/GAMQW4SLS

28

Pemenue 3amau mo teme
"MowmenT cuinsl. Llentp tsoxkect"

https://m.edsoo0.ru/0QJSN205C

29

IloaroroBka K KOHTPOJIBHOMU
pabote no Teme "MexaHn4eckoe
nBmwxkeHue. Bzaumonencraue ten"

https://m.edsoo.ru/8D7SUVXS5]




30

KonTponbhas pabota o teme
"MexaHH4YeCKOE IBUKEHUE.
BzaunmonetictBue ten"

https://m.edsoo.ru/J1BOUJ2YG

31

Nmmynsc Tena. IMITynsc CUIIBL.
3aKOH COXpaHEHMs UMITYJIbCA.
Yrpyroe u Heynpyroe
B3aHMMOJICHCTBHE

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3agau mmo teme "3akoH
COXpaHEHHUs uMItyJnca'

https://m.edsoo.ru/LOQO6EH&8F9

33

Ypok-koHbepenius "PeakTuBHOE
JB)KEHUE B MPUPOJE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanndeckas paboTa u
MOIITHOCTb

https://m.edsoo.ru/FCOHVOYXP

35

PaGora cuibl TsKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGoparopras pabota
«Omnpenenenue pabOTHI CUITBI
TPEHHUsI IPU PAaBHOMEPHOM
JIBUKEHHUHU TeJa o
TOPU30HTAIILHON TIOBEPXHOCTH

https://m.edsoo.ru/609HFE1P8

37

CBs13b 3HEPTUH U PabOTHI.
IloTeHunanbHas SHEPTUA

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi. Teopema
0 KHHETUYECKOW SHEPTUU

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«/3ydeHue 3aKoHa COXpaHCHHUS

https://m.edsoo.ru/0TVK8KIXB




SHEPIruun»

41

KomnebarenpHoe ABHKEHUE U €TO
XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxarolue KojaeoaHusl.
BriHyxneHHbie KoneOaHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTHyecKuil U NpyKUHHBINA
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBaHue
«3aBHCHMOCTD ITeproaa
KoJIeOaHMI OT JKECTKOCTH
MPY>XKAHBI U MACCEL IPy3a»

https://m.edsoo.ru/BACA6R4KS

45

HpeBpameHI/Ie OHCEPIruu 1npu
MeXaHMYECKUX KOJIEOaHUIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnast pabota
«OmnpeneneHue 4acToThl U
nepuoja Konebanuii mpyKMHHOTO
MasiTHHKa

https://m.edsoo.ru/FV1Y2NUGC

47

JlaboparopHnast pabota
«IIpoBepka HE3aBUCUMOCTH
nepuojia KonebaHuii rpysa,
MIOJIBEIIEHHOI'0 K HUTH, OT MaCChI
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexanndeckue BoJIHEI. CBOMCTBA
MCXAaHNYCCKHUX BOJIH.
HpO,Z[OJIBHBIe 148 HOHepe‘-IHLIe
BOJIHBI

https://m.edsoo.ru/QHBQ3USXV

49

Ypok-koHpepeHus

https://m.edsoo.ru/6PNOHXSJA




"MexaHn4eCcKHUe BOJIHBI B
TBEPAOM Teie. CelicMuyeckue
BOJIHBI"

50

3ByK. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDBS5

51

Ypok-uccienoBaHue
"HaOnronenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVE

52

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKUN PE30HAHC

https://m.edsoo0.ru/AOY3HSN3G

53

Ypok-koHbpepeHnius "YIbTpa3ByK
1 uH(pa3ByK B MPHUPOJE U
TexXHUuKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJILHON
pabore 1o Teme "3aKOHbI
coXpaHeHusa. MexaHn4eCcKue
Koae0aHus ¥ BOJIHBI"

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

55

KonTponbhas pabota o Teme
"3aKOHBI COXpaHEHHUS.
MexaHn4decKkue KoJIcOaHus U
BOJIHEI"

https://m.edsoo.ru/ZVD77Z44VH

56

3J'IeKTp0MaI‘HI/ITHOe ITI0JIC.
3neKTp0Mar HUTHBIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiCTBA JIEKTPOMArHUTHBIX
BOJIH

58

Ypoxk-koudepenmus "Hlkana
ANEKTPOMATrHUTHBIX BOJH.
Hcnonp3oBanue

https://m.edsoo.ru/7E1J2VY03




ANEKTPOMArHUTHBIX BOJH JJIs
COTOBOI1 cBsA3K"

59

VYpok-uccnenosanue "N3yuenue

CBOMCTB OJICKTPOMATrHUTHBIX BOJIH

C OMOIILI0 MOOMIIBHOT'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JJIAHBI
3JIEKTPOMArHUTHOM BOJIHBI

https://m.edso0o0.ru/WIGCO6QSN

61

DneKkTpoMarHuTHas Mpupo/ia
cBeta. CKOpOCTH CBETA.
BosHOBBIE CBOIICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFEFX

62

Hcrounuku ceera.
IIpssmonuneitHOE
pacIpoCTpaHEHHUE CBETA.
3armenus Comnna u JIlyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUs CBETA.
3epkana. Pemenue 3a1a4d Ha
MPUMEHEHHE 3aKOHA OTPakKEHUS
cBeTa

https://m.edsoo0.rt/QONUKCDOB

64

[Ipenomnenue cBera. 3aKoH
MMpCJIOMJICHUS CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

IlosiHOE BHYTpEHHEE OTpaKeHUE
cBeta. Mcnonb30BaHne MOJIHOTO
BHYTPEHHETO OTPAKEHHUS B
ONTHYECKUX CBETOBOJAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTopHas padora
"HccneqoBaHue 3aBUCUMOCTH

https://m.edsoo0.ru/R8OOIT10S




yriia npejIoMIICHHA CBETOBOTO

Jyda OT yrjia maJICHHs Ha
"

rpa”uile "BO31yX-CTEKIIO

67

VYpox-koH(pepeHIus
"Mcnonp30BaHME ITOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBs3B"

https://m.edsoo.ru/0OL9F637ZRU

68

JInnzel. OnTHYeckast Cuja JIMH3EI

https://m.edsoo.ru/ZV702L97F

69

[TocTpoenne n3o0pakeHuit B
JUH3aX

https://m.edsoo.ru/MWU2YHLIN

70

71

JlaGoparopnast pabota
"Onpenenenue GoKycHOTO
PacCTOSIHUSA U OMTUYECKOM CHITBI
cobuparomiei JuH3bI"
VYpok-koHpepeHus
"OnTU4ecKue JTMH30BbIC
npudops"

https://m.edsoo.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

72

['ma3 xak ontuveckas cucrema.
3penue

https://m.edsoo.ru/KP1ACI9PW

73

Ypoxk-koupepenmus "JledexTs
3penus. Kak coxpanurs 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro ceeta B
criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeroB. Jlucnepcus ceera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopaTopnas padora "OnbIThl
0 Pa3JI0KEHHUIO OEJIOro CBeTa B

https://m.edsoo.ru/ESISL6TCH




CIIEKTpP ¥ BOCTIPHATHIO L[BETA
NpEeAMETOB TPH UX HAOIIOCHUN
gyepe3 IIBETOBbIC (GUIBTPHI"

VYpoxk-nipakTukym "BosiHOBBIE

76 CBOMCTBA CBETA: JUCIIEPCHU, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHuus u qudpakmms"
Ongitel Pesepdopaa u

77 pgopa https://m.edsoo.ru/P922QVFIV
IJIaHeTapHas MOJIeNb aToMa
IToctynarel bopa. Moaens atoma

78 4 P A https://m.edsoo.ru/OBJPHE0G?2
bopa
Hcnyckanne u morjonieHue cBeTa

79 aromoM. KBanTel. JIuneiiuatrie https://m.edsoo.ru/MILRTHPCO
CHEKTPbI
VYpok-mpaxtukym "HabGmaronenue

80 POIEIP Y " 8 https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITYCKaHUS

81 PannoakTHBHOCTE U €€ BUIbBI https://m.edsoo.ru/22H32JWLM
CTtpoeHune aTOMHOTO Sapa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyxnonnas mozenb
PanmoakTnBHEIE TTpeBpaIleHN.

83 A pespatt https://m.eds0o.ru/RA796TPSP
H3oTomnsl
Pemenue 3amau nmo temMe:

84 . 5 . https://m.edsoo.ru/WX2HQP2S6

PannoaktuBHBIE IPEBpaIIEHUS

85 [Tepuon nonypacnana https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHIus

86 "PaguoakTUBHbBIE U31yUYEHUS B https://m.edsoo.ru/X1J4002C4
IIpUpOJIE, MEAULIMHE, TEXHUKE"
SInepHble peakini. 3aKOHBI

87 Hep peai https://m.edsoo.ru/YOQ2XMKOQ

COXpPaHCHUA 3apAaA0BOTO U




MaCCOBOI'O UHCCII

88

DHeprusi CBS3M aTOMHBIX SIIED.
CBsI3b MaccChl U SJHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pewmenue 3anau mo reme
" nepHble peakuun"

https://m.edsoo.ru/OD4KHLQ4T

90

Peakuyu cunTe3a n neneHus
anep. ICTOYHMKY 3HEprun
ConHua u 3B€311

https://m.edsoo.ru/RMBFQBND7

91

Ypoxk-koubepenuus "SAnepras
sHepreTuka. JleicTBus
PaAMOaKTUBHBIX U3TyYEHUH Ha
KUBBIE OpraHU3MBbI"

https://m.edsoo.ru/QTNWEW90Q

92

[ToaroroBka K KOHTPOJILHOMN
pabote o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIC BOJTHBI.
KBanToBbIe siBeHus"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbhas pabota o Teme
"DJIEKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJTHBI.
KsanrtoBsie siBnenus"

https://m.edsoo.ru/SUTJAFD6U

94

IToBTOpenue, o6o0LICHNE.
JlaGopaTopHble pabOTHI 1O KypCy
"Bzaumoneiictsue tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpenue, o600MIIEHNE.
Pemenue pacyeTHbIX U
KauyeCTBCHHBIX 3a7a4 110 TEME
"TermioBble Mpouecch”

https://m.edsoo.ru/MMINLZOSQ




96

[ToBTOpenue, 06006IIeHNE.
Pemmenue pacueTHBIX U
KaueCTBEHHBIX 3a7a4 10 TEME
"KII/] TermmoBbIX aBuraTenei"

https://m.edsoo.ru/H7HKU30G3

97

IToBTOpenue, o6o0ICHNE.
Pemenne pacueTHbIX U
Ka4C€CTBCHHBIX 3a/Ja4 110 TEMEC
"KII/] anekrpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

IToBTOpenue, o6o0IICHNE.
JlaGopaTopHble pabOThI 110 KypCy
"CBeToBbI€ sIBIEHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, 0600menue. Pabora
C TEKCTaMHU 1O TeME '"3aKOHBI
COXpaHEHHUs B MeXaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 110 Teme "Konedanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

IToBTOopenue, o6o0menue. Padora
¢ TekctamMu 1o teMme "CBETOBEIE
sIBJICHUS"

https://m.edsoo.ru/LG327ISQ6

102

[ToBTOpenwue, 06o0menue. Padbora
¢ Tekctamu 1o Teme "KBanroBas
u siaepHas ¢puzuka"

https://m.edsoo.ru/W7IE16NUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102
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INPOBEPAEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
NMPoBEPSIEMOT 0
pe3yjabTara

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbH0ﬁ nmporpammMmbl OCHOBHOT O 001ero 06Pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4HuCiIe (U3NUECKUE SBICHUS B MPHPOIE,
IPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICIATDH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel M (PU3UUECKUE SIBICHUSA,
UCTONB3Yys (U3MYECKHE BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003HaueHMs U €AUHUIB! (PU3NUECKUX BEITMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIHO (DU3MYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTH  TIpa@UKH  HM3YYEHHBIX  3aBUCHMOCTEH

(GUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBONCTBa Tel, (pU3MUYECKHE SIBICHHUS M TIPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NpPH H3TOM [aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHa U  3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O0BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMid MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYeCKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3UYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aaud B 1 — 2 MeWCTBUS, WUCIOIB3YS 3aKOHBI U




(bopMyiibl, CBsI3bIBAIOLIME (PU3NUYECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a
YCIOBMsI 3aJa4M  3alMChIBaTh KpaTKOE yCIOBUE, IIOJCTaBIATH
¢u3nveckre BeTUIUHBI B (HOPMYIIBI M IPOBOJIUTH PACUYETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUs 3a/1a4, OLICHUBATh

PEAUTUCTUIHOCTH MOTYYCHHON (PU3NICCKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOpPBIE MOXXHO PEIIUTh MPHU MOMOIIU
¢u3NUeCKUX METOJAOB, B ONHCAHWU HCCIIEJOBAHUS  BBLACIATH
npoBepsieMoe  MpEeANojoXeHue  (TUMoTe3y),  pas3audath U
UHTEPIPETUPOBATh MOMYUYEHHBIA pe3yiabTaT, HAXOAWUTh OMIMOKH B

XO0J€ OIbITa, ACJIATh BBIBOJBI 11O €T'0 pE3YyJIbTaTaM

1.9

IPOBOAMUTH OIBITHl [0 HAOMIOAECHUIO (U3NYECKUX SBICHUN WK
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMyaupoBaTh  NPOBEpsSEMbIC
MPEANONOKEeHHs, COOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO

000pyI0BaHUS, 3aIMCHIBATD X0 ONBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBINOJIHATH TMPSIMbIE M3MEPEHUs] C HCHOJb30BAHWEM AaHAJOT'OBBIX M
UQPPOBBIX MPUOOPOB, 3aIKMCHIBATh MOKa3aHUS NPUOOPOB C y4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHHE 3aBUCUMOCTH  OJHOM  (hu3HUECcKOil
BEJIMYMHBI OT JAPYroil ¢ HCIOJBb30BAHUEM TMPSMBIX H3MEpPEHUil,
y4acTBOBaTh B IUIAHHUPOBAHUM Y4e€OHOTO HCCIENOBaHUS, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUS, CIIEAYs MPENI0KEHHOMY IIaHY,
¢buKkcUpoBaTh PE3yibTATHl IOJYYEHHON 3aBUCUMOCTU (PUINUYECKUX
BEJIMYMH B BUJIC MPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eIaTh BHIBOIBI

10 pe3yJbTaTaM MCCIEIOBAHUS

1.12

NPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MYECKUX BEIMYUH, CIEIys
NPEe/UI0KEHHONH MHCTPYKIMU: TIPU BBIOJHEHUN HU3MEPEHUil coOuparth
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HMCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh IPUHIMIBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb NPHUHLIMIBI JCHUCTBUS H3YYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C IMOMOIIBI0 UX ONHUCAHWS,
UCTIONB3Yysl 3HAaHUA O CBOMCTBaX (DM3MYECKUX  SIBICHUH U

HeoOX0ouMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANTh TPUMEPHl (HAXOAUTh HWH(OpPMALUIO O MpPUMEpax)
MPaKTUYECKOTO UCIOIB30BaHUS (PU3MUECKUX 3HAHUI B IMOBCETHEBHON
KU3HH Uil oOecriedeHrsi 0€30macHOCTH TpH  OOpamieHuH ¢
npubOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpejie

1.16

OCYILECTBIISATh OTOOp MCTOYHMKOB MH(popMalnmu B cetd VHTEepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE
UMEIOIUXCA 3HAHUM U IIyTEM CpPaBHEHUS pPa3iIUYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4eOHBIX 3alaHui
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (pusmdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BiaIeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
HAa oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJZIEp)KaHHs, B TOM YHCIIE MyOJMYHO JeNaTh KPaTKHe COOOIICHHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIICOBAHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh HM3YYCHHBIM IMOHATHHHBIA ammapar Kypca

(bu3KKH, CONPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIUEH

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN paclpenesTh
00513aHHOCTHU B I'pYIII€ B COOTBETCTBUU C IOCTABJIEHHBIMH 3aJladaMH,
CJIEIUTh 3a BBINOJIHEHHEM ILJIaHA JIEUCTBUM, aJIeKBaTHO OLICHHUBATH
COOCTBEHHBI BKJaJ B JEATENBHOCTh TPYINIbI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3alMO/JICHCTBHE, YUUTBIBASI MHEHUE

OKPY>KaOIIHNX

8 KUIIACC

Kon
NPOBEPSIEMOT 0
pe3yJbTara

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’ILHOI7I nmporpaMmmMmsbl OCHOBHOTI'O 06mer0 OﬁpaSOBaHI/IH

HCIIOJB30BaTh NMMOHATHUA

1.2

pasindaTtb ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KaIOIIeM MHpE, B TOM 4HCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IIPU 3TOM IE€PEBOJAUTH MPAKTUUECKYIO 3a]adyy B y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUBNUECKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3ysl (U3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIBHO
TPakTOBaTh  (U3MYCCKHIA  CMBICI  HCIIOJIB3YEMbIX  BEJIMYHH,
0003HaYCHUS U €AMHUIIBI PU3HUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIHYUHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKd  HM3YYECHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA TeJ, (PU3UYECKHE SBICHHS M IMPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NPH H3TOM [aBaTh CJIOBECHYIO
GOpMyTUPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4eCKOoe

BBIpPAXXECHHE

1.6

OO0BSACHATH (hM3MUECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIpI0 1 — 2 HM3y4eHHBIX CBOMCTBA

buznyeckux sIBIeHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 JeiCTBUSI, UCHOJB3YS 3aKOHBI U
(dbopMyIbl, CBSI3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCJIOBHMSI 33/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX JUIS peIIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI U (HOPMYIIH,
HEOOXOAUMBIE JJisi €€ pelIeHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HA4YeHUE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METOOB, UCIIONIB3YS OMMCAHNUE UCCIIEIOBAHUS, BBIICIATh
MPOBEPSIEMOE TPEATNOIOKEHHE, OLIEHUBATh IPABHIBHOCTb MOPSAJKA

MIPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUW WIH
bu3HYecKux  CBOMCTB  Tell:  (OpPMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONI0KEeHUs,, CcoOUpaTb  YCTAHOBKY M3  IPEIJIOKESHHOTO




000pyoBaHus, OMUCHIBATh XO/1 OMbITA U (POPMYIUPOBATH BHIBOABI

1.10

BBIIIOJIHATHh IIPSMBIE HM3MEPEHUS C HCIOJIB30BAHMEM AHAJIOTOBBIX
nprOOPOB U TATYMKOB (PU3NYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOI a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HCCIICIOBAHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIIMYUHBI OT JPYIOM C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEIOBaHHE, COOMpPATh YCTAaHOBKY U BBIMIOJIHATH
U3MEpEeHUus, CleAys  MpeaNoKeHHOMY  IUIaHy, (UKCHPOBATh
pPEe3YNIbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUE TaOJUIl U TPadHKOB,

JCJIaTh BBIBOAKBI 11O PE3yJIbTaTaM UCCIICA0BaHUA

1.12

IPOBOJUTh  KOCBEHHblE  M3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM HHCTPYKLMH, U BBIUMCIATH 3HA4YCHUE

BCJINYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINBI JEHCTBUS H3YYEHHbIX HPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpOM Ha MX ONMCAaHUs, HUCIOJb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

¢buznyeckre 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJISATbL CXCMbI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W IapalJICJIbHBIM
COCIMHCHUEM OJICMCHTOB, pasinyias YCJIOBHELIC 0003HaYCHUS

9JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOTI'0 UCIOJIb30BAaHUS (PU3NYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM U1 o0ecriedeHusi Oe30macHOCTH MpH  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

cOOJTI0ICHUS] HOPM 9KOJIOTMYECKOI0 MOBE/ICHUS B OKPYKaloIIel cpeie

1.17

OCYIIECTBIISATH MOUCK MH(POpMAIK (U3NUECKOTO COACPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIIPHBIX HMCTOYHUKOB BBLICTATh HMH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEYMBON MIIM MOXKET OBITh HETOCTOBEPHOM

1.18

HCIIOJIB30BaTh IIPpHU  BBIIIOJIHCHUHN y‘{e6HBIX 3aJlaHui Hay4YHO-




MOMYJIAPHYIO JIUTEPaTypy (PU3NYECKOrO COJEpIKaHUS, CIIPABOUHBIC
Marepuaibl, pecypchl cethn VHTepHer; BnageTe NpuUEMaMH
KOHCITIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OTHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

C03/1aBaTh COOCTBCHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHQOpPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (PHU3UUIECKOTO
COJICp)KaHMsI, B TOM WYHCJIC IMyOJIMYHO TPEACTABIATh PE3YIbTATHI
NPOCKTHOW WIJIM HUCCJIEI0BATEILCKON JEATCIBHOCTH, IMPU ITOM
IPAaMOTHO HCIIOJIb30BATh WM3YYCHHBIA MOHATHHHBIN ammapar Kypca

(bu3KKH, COMPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIUeH

1.20

IIPU BBIIOJHEHUHM Y4Y€OHBIX IMPOEKTOB M HCCIEIOBaHUN (U3UYECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTU B IPYIIE B COOTBETCTBHU C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIJIAJ] B JEATCIBHOCTh TPYIINIBI, BBICTPAWBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE,  IMPOSBIASL  T'OTOBHOCTh

pa3peniath KOHQIHKTHI

9 KIIACC

Kon
NPoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOIM
o0pa3oBaTe/IbLHOI NPOrpaMMbI OCHOBHOTI'0 00111€eTr0 00pa30BaHUsS

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUA

1.2

pas3inyaTth ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4HuCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIIEIATDH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHbIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTONb3ys (U3MYECKHE BEIMYMHBI, MPH ONUCAHUU IPABUIBHO
TPaKTOBaThb  (PU3MYECKHMH  CMBICI  HCHOJBb3YEMBIX  BEJIMYHH,
0003HaYeHUs U eUHUIIBI PU3NUECKUX BEJIIMYMH, HAXOAUTH (POPMYJIBI,

CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMH




BEJIMYMHAMHU, CTPOUTh  TIpa@UKH  HM3YyYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W IPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'IPIpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaTCMAaTHYCCKOC

BBIpPaXKECHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemate pacué€THbele 3adaud (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHMI), WCHOJB3yd 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a1adu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIIUE WM
U30BITOYHBIC TaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIMMBbIE
JUIS pELIeHUs, MPOBOJUTH PAacd€Thl M OLIEHUBATh PEATUCTHYHOCTH

MMOJIYYCHHOI'O 3HAYCHU (I)HSquCKOﬁ BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MHpPU MOMOILIU
(bu3NUECKUX METOJIOB, UCIIONB3Ys OMMCAHUE HCCIICAOBAHMSA, BBIICIATH
MpOBEpsiEMOE TPEANONI0KEHNE, OLEHUBATh MPABWILHOCTh MOPSAKA
NPOBEICHUS MHCCIEAOBAaHMS, JeNaTb BbIBOJbI, HHTEPIPETUPOBATDH

pe3ybTaThl HAOIIOACHUN U OITBITOB

1.9

NPOBOJIUTh OMBITHI 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWMCTB TENI: CAMOCTOSITEILHO COOMpATh YCTAHOBKY W3
U30BITOYHOTO Habopa 00OpYyJOBaHUS, OMHUCHIBATH XOJ OMNBITA M €ro

pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH TPU HEOOXOIUMOCTH CEpPUI0 TMPSIMBIX HU3MEpPEHUl,
ompeneisisi CpelHee 3HAUYCHUE H3MepseMON BelWYHMHBI ((HOKycHOE
paccrosiHue coOMparoIei JUH3bI), 00OCHOBBIBATH BBIOOpP crocoba

HU3MEpeHUs (M3MEPUTEIHHOTO PUOopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUU: TUIAHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITEIBHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH pPE3yJIbTaThI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJINYHMH B BHUAC Ta6JII/II_II/I




rpaduKoB, Ne1aTh BHIBOJIBI 10 pPE3yJIbTaTaM UCCIIEOBaHUS

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY
U BBIIOJHATE W3MEPEHHUs, CIEeAys MNPEIIOKCHHOW HWHCTPYKIHH,
BBIYKCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYCHHBIE

pe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH 1810)51 pa60Te C

71ab60paTopHBIM 000pPYTOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKM M3YYEHHBIX (PU3MUECKHX Mojeieil:
MaTepuaigbHasi TOUKa, a0COMIOTHO TBEPAOE TEJIO, TOYCUHBIN NCTOYHHK
CBeTa, JIyd, TOHKasl JIMH3a, [JaHeTapHas MOJIelb aToMa, HyKJIOHHas

MOZCJIb aTOMHOI'O gapa

1.15

XapaKTepU30BaTh MPHHLUUIBI JCHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U HEOOXOIUMbBIE

(I)I/I3I/I‘{CCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJOTMYECKHX IPOLECCOB MPH PEUICHUH y4eOHO-MPAKTUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJI1 OCTPOEHUSI U300pakeHUH B MIOCKOM

3epKajie U COOMPAIOIICH TUH3E

1.17

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIB30BaHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOM
KHU3HH Ui oOecriedyeHHss O€30MacHOCTH TMpH  OOpalieHun ¢
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 310POBbs U

CO6JHOI[€HI/ISI HOPM 5KOJIOTHUYCCKOI'O TOBCACHUS B Opr)KaI-OH_Ieﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MH(POpMaLuN (U3NIECKOTO COIEPKAHUSI B CETH
WuTepHeT, caMocTosATeNbHO (OpMYyIHMpys IOMCKOBBIA  3ampoc,
HaXOAWTh IYyTH  ONpPEJENIEHUS  JTOCTOBEPHOCTH  IMOJYyYEHHOU
MHQOPMALIMM HA OCHOBE HMMEIOIIUXCSA 3HAHUM M JIONOJIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIh30BaTh TPU  BBHIMIOJHEHWHM Y4YE€OHBIX 3aJaHUld  HAy4dHO-
MONYJSIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEpNKaHUsS, CIPABOUYHBIC
Marepuanbl, pecypcbl cetu MHTepHer; BiageTh nOpuEMaMHu

KOHCITIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OTHOMN




3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB (DU3MYECKOTO
COJIepXKaHMA, IMyOJIMYHO TPEACTABIATH PE3yAbTaThl MPOCKTHON WIIH
UCCIIEAOBATENICKOM  ACATENBHOCTH, INIPU  OTOM  I'PaMOTHO
UCIIOJIB30BATh U3yYEHHBIN OHATUIHBIN anmnapaTr ©3y4aeMoro paszaena
(GU3UKN W CONMPOBOXIATh BBICTYIUIEHHE MpE3eHTalMeld ¢ yuéToM

0CcOO0eHHOCTEN AyaIuTOpUN CBEPCTHUKOB

1.21

P BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesaTh 0053aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aWMMOJCHCTBHE,  TMpPOSBIAS  T'OTOBHOCTh

pa3peniath KOHQIHKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon Kon
IIpoBepsieMble 3J1€eMeHTHI COEPKAHUS
pasaeia 3JIeMeHTa
®U3UKA U EE POJIb B IIO3HAHNU OKPYXXAIOIIIETO MUPA
®uszuka — Hayka O Ipupoje. SBiueHus npuUpOABL.
1.1 ®du3znueckue SIBICHMSA: MEXaHHYECKHE, TEIUIOBEIC,
3JIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBbBIC
Ouznyeckue BenuuyuHbl. 3mepenune  uzmueckux
1.2 BennunH.  @usmueckue  mpubopel.  IlorpemrHocts
n3MepeHnil. MexxayHapoaHas CUCTEMA €IUHUI]
EcTecTBeHHOHAyUHBI METOJl TIO3HAHWA: HAOJIOJCHUE,
: 13 MMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABIKEHUE THUIIOTE3,
' SKCIIEPUMEHT 1O TPOBEPKE THUMOTE3, OOBSICHEHUE
Ha0JII0/1aEMOT0 SIBJICHUS
1.4 Onucanne GpU3NIECKUX SIBICHUHN C IOMOIIBIO MOJIETICH
[IpakTrdeckue paboOTHI:
H3mepenue paccTossHUMN.
15 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TeNa.
' OnpeneneHne pa3MepoB MaJbIX TEJ.
N3mepenne TemnepaTypbl PpU MTOMOITU SKHIKOCTHOTO
TEpPMOMETpA U JaTUMKA TEMIIEPaTyphl
IIEPBOHAYAJIBHBIE CBEJJEHUA O CTPOEHMU BEILIECTBA
CtpoeHue BemiecTBa: aTOMbl M MOJEKYJBI, UX
2.1 pa3Meppl. OmbITHI, JOKa3bIBalOUIME AMCKPETHOE CTPOECHHE
BEIIIECTBA
2 JBwxenue yactun BemectBa. CBs3b CKOPOCTHU
2.2 JBW)KEHUS  4acTULl C  Temmeparypoi. bpoyHoBckoe
JBWOKeHUe, Tuddy3us
53 B3anmopeiicTBre 4acTUIl BEMIECTBA: MPUTSIKEHUE U

OTTAJIKUBAHHUC




AFpeFaTHBIe COCTOSAHUA BCHICCTBA: CTPOCHHE TIa30B,

KUAKocTed M TBEPABIX  (KPUCTAUIMYECKHX)  Tel.

2.4 B3anmoCBsI3b MeXIQy CBONCTBAMH BELIECTB B Pa3HbIX
arperaTHeIX COCTOSHUSAX M WX aTOMHO-MOJICKYJISPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI

[IpakTrueckue paboOTHI:
Onenka pguaMeTpa aToMa METOAOM psAOB  (c
ucrob3oBanueM pororpaduii).

2.6 OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACHTUPEHUS

ra3os.
OneiTel 10 OOHapy>KEHUIO0  JEWCTBUA  CHII

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JBYDKECHUE. PaBHOMepHOE U
' HEPABHOMEPHOE JBUKECHHE
39 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPABHOMEPHOM
' JBIKCHUH. Pacd€r myTn u BpeMEeHH JBUKCHUS
SlBnenne uHepruu. 3akoH WMHEpUUHU. B3aumoneicTBue
33 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTH JBUKECHUS Tell.
Macca kak Mepa UHEPTHOCTH Tejia
14 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B €AUHHIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl c
' IIOMOILIbIO TMHAMOMETPA
37 SBnenue TAroTeHUs U cuiaa TskecTH. CHila TSXKECTH
' Ha JIpyrux mianerax. Bec tena. HeBecomocTh
18 Cuna tpenus. TpeHHe CKOJNBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpupoAe U TEXHUKE
3.0 CrnoxxeHue cuj, HanpaBiI€HHBIX IO OJHOM MPSMOM.
' PaBHozelcTBYIOIIAs CUIT
310 [IpakTuyeckue paboOTHI:

OHp CACICHHUC CKOPOCTH PABHOMCPHOI'O  IBHUIKCHHUA




(wapuka B KMJKOCTH, MOJEIU  3IIEKTPUUECKOTO
aBToMoOmIs M Tak jJanee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HAaKJIOHHOM miockoctd. OmnpeneneHue  IUIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTB PacTsiKeHUs (nedopMariiu) NpyKUHBI OT
IOPUIOKEHHOW  cuibl.  OMNbITEL, JIE€MOHCTPUPYIOLIUE
3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHUS OT Beca Teya U

XapaKkTepa COIIPUKACAIOIINXCA HOBerHOCTeﬁ

Ousnueckue SIBICHUS B TPUPOJIE: MIPUMEPHI IBUKEHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOW MPHUPOJIE,
JICCTBHE CUJIBI TPEHMS B IIPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: IUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPJBIX TEJL XXUJIKOCTEM 1 T'A30B
i1 Hasnenune TBEpAoro tena. CrocoObl yMEHbLICHHS U
' YBEIUYEHHUSI TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEMIIEPaTypbl
43 [lepenaya naBieHus TBEPABIMU TEJIAMHU, KHUJIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYeCKre MalIMHBI
3aBUCUMOCTb  JaBJICHUS JKUAKOCTHU OT TIJIyOUHBI
4.4 IMunpocratudeckuii mapagokc. CooOaromuecs coCyIbl.
I'unpaBnnueckne MEXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe aasneHue. [Ipuunnel
45 CYIIECTBOBAHMUSA BO3AYIIHOM 00010uku 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAaBICHUS OT
BBICOTBI HaJ YPOBHEM MOpsI
16 W3mepenne atmocdepHoro nasneHus. [Ipubopsl ans
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JelicTBue KUAKOCTM W ra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [TpakTrdeckue paboOTHI:




HccrnenoBanne 3aBUCHMOCTH Beca Tella B BOJE OT
o0béMa MOrpyKEHHOM B IKUAKOCTh YacTH Tela.
OrnpezeneHne BHITAIKUBAIONMICH CUIIbI, IEUCTBYIONIECH Ha
TEI0,  MNOrpyxkEéHHoe B KuUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, JIEHUCTBYIOLIEH
Ha TEIO0 B JKUJIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOLIEH
CWJIBI, IEUCTBYIONIEH Ha TENO B JKUAKOCTHU, OT 00BEMA
NOTPYKEHHOM B KUIKOCTh YaCTU TeJa U OT IUIOTHOCTH
JKHUJIKOCTH. KoHnctpynpoBanue apeomMeTpa 500

KOHCTPYUPOBAHHUC JJOAKH u OIIpCACIICHUC eé

TPY30MOABEMHOCTH

Ousnyeckue  SBJICHWS B TPUPOJAC:  BIUSHUE
4.10 aTMOC(EpHOTO JaBJICHUS Ha )KUBOW OPTraHu3M, TUIaBaHUE

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIIMECS COCYIBI,
i1l YCTPOMCTBO BOJOMNPOBOAA, THAPABINYECKHNA Ipecc,

MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanunyeckas paboTa
52 Mexannueckasi MOIIHOCTE
s3 [IpocTeie MeXaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs
' TI0CKOCTh. [IpaBmiio paBHOBecHs phlyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwino»  MexaHuku.  Koaddunuent
5.5 MIOJIC3HOTO JICUCTBUS MEXaHH3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast SHEPTUU TEJa, MOAHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnast mMexanuueckasi SHeprusi. 3aKOH H3MEHCHHS U
' COXpaHCHHSI MEXaHUYECKOW YHEPTHH
59 [TpakTrdeckue paboOTHI:

Onpenenenvie  pabOTBl  CHIBI  TPEHHUS  MIPH




PaBHOMEpPHOM  JBMKEHUM TeJla IO TOPU30HTAIbHOU
OBEpXHOCTU. VcciienoBanne ycioBHuii paBHOBECHS pblyara.
M3mepenne KIIJI makimoHHOM mmockocth. M3ydyeHnue 3akoHa

COXpaHCHUMA MEXaHHYECKOI SHCPrun

du3znueckue SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YyeJIoBeKa
TexHuueckue ycTpoilcTBa: pblyar, IOABUKHBIM U
5.11 HETOABWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COIePKAHUS
pa3jaena 3JIeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS  MOJEKYISIPHO-KMHETHUECKOM
61 TEOpUM CTpOEHUs BemecTBa. Macca U pa3mepsl
. Mosiekyl.  OmbIThI, TOATBEPXKAAIONINE  OCHOBHBIE
MOJIOKEHUSI MOJICKYJIIPHOKMHETHUECKON TEOpUH
Mopnenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMH BemiecTBa. Kpucrammmdyeckue U aMopgHBIC
Tena
OOBsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 Ha OCHOBE IIOJOKEHUW MOJEKYISIPHOKMHETHYECKOMN
TEOPUH
6.4 CmaunBaHUE M KallWUSIPHBIE SIBJICHUS
6.5 TemoBoe paciMpeHue U cxxaTue
6.6 Temnepatypa. CBs3p TemmepaTtypbl CO CKOPOCTBIO
' TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennsis sneprust. Crioco0bl H3MEHEHHs BHYTPEHHEH
' SHEPTUU: TEIIoNepe ada U COBEpIeHNE pabOThI
63 Bunbl Temuonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIMS,
' M3IIy4YCHHE




Kommuectso  TemoTel. YaenbHast — TEIUIOEMKOCTD

6.9
BCIIECTBA
TernooOMeH u TemIoOBOE€ paBHOBeCcHE. YpaBHEHHUE
6.10
TETUIOBOT0 OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VienpHas TEILIOTA IJIaBICHUS
[TapooOpa3zoBanue ®  KoHAcHcanus.  McmapeHwue.
612 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 Brnaxxnocts Bo3nyxa
6.14 DHeprus TOIUIMBA. Y IeNIbHAs TEIJIOTa CrOPaAHUS
[Mpuammner  paboTel  TeruioBbix  apurateneit  KIIJ
6.15 TEIUIOBOIO JBHUTaTels. TemnoBble IBUTATENIM W 3alluTa
OKpY>Kalollei cpeapl
3aKOH COXpaHEHHUsI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
npoiieccax
[IpakTryeckue pabOTHI:
OnpiTel 1O OOHApY)XEHHIO  JEHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbIThl 1O BBIPALUIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnpITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPEHUS
ra3oB, KUAKOCTEH U TBEPABIX TEIL.
617 OnpenesnceHre JaBICHUS BO3yxa B OaJUIOHE IIITPHIIA.

OHI:ITLI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL JaBJICHUA
BO3/lyXa OT ero 00bEMa U HarpeBaHuUs WIH OXJIaKICHUSI.

[IpoBepka rumnoTe3bl JMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTONOWKA J>KUIKOCTH B TEPMOMETPHUYECKOW TpPYyOKE OT
TEMIIEPATYPBHL.

HaGmronenne u3mMeHeHs] BHYTPEHHEH SHEPruu Teja B
pe3yibTaTe Terionepeaadyn U paboThl BHEITHUX CHUIL.

HccnenoBanue SABJICHUS TernooOMeHa pu




CMEIIMBAHUM XOJOJIHON U TOpPsSYEi BOJIBI.

IATUHIPOM.

Uccnenopanne nmponecca ucrapCHus.

OHpeI[CJIeHI/Ie KOJMN4YCCTBa TCIUIOTBHI, IIOJIYYCHHOI'O

BOJOM pu TEII000MEHE C Harpe€TbiM MCTAJLNINUYCCKUM

OmnpexeneHue yaelbHON TEINIOEMKOCTH BEIIECTBA.

OnpeneneHI/Ie OTHOCHUTEIbHOMN BIAKHOCTHU BO3yXa.

Onpez[eneHHe YHGHBHOﬁ TCIIOTHI IJIaBJICHUA JIbJA.

Ou3nyecKne SBJICHUS B MPUPOJIE:

MIOBEPXHOCTHOE

HATsOKCHUC W KAllWUIAPHBIC ABJICHUA B IIPHUPOAC,

6.18 KpUCTaJIIbl B Ipupoje, usnydeHue CosHLa, 3aMep3aHue

HWHEs, CHera.

BOJI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,

TexHudeckue  yCTpPOWCTBA:  KalWJULIPBI, IMPUMEPHI

HCIIOJIb30BaHUA KPUCTAJIIOB, JKUJIKOCTHBIN TCPMOMCTP,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHHUS

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETpPBI, ICHUXPOMETp, MapoBas TypOuHa,

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Dnextpuszanus Ten. J[Ba poaa 3MeKTpHUUECKUX 3apsiioB

B3aumopeiictBue  3apsDKEHHBIX — Tedl.

3akon Kynona

7.2 (3aBHCUMOCTB CHJIbI B3aUMOAEHCTBHSI 3apSyKEHHBIX TEN OT

BCJIMYHHBI 3apsAIOB U PACCTOAHUA MCKIY TCJ'IaMI/I)

DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPHYECKOTO

7.3 nosst. IIpuHIMN cyneprno3uuuu 3JIEKTPUYECKUX TOJIeH

(Ha KaYEeCTBEHHOM YpPOBHE)

Hocutenu »snexkTpuyeckux 3apsioB. DJIeMEHTapHBIH
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKN U
TVDIIEKTPUKA
7.5 3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiaa
DOnekTpudeckuif  TOK.  YCIOBHMS  CYIIECTBOBAHHUS

7.6

QJICKTPHUYCCKOI'0 TOKA. HCcTOYHMKY TOCTOSSHHOTO TOKA




evicTBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
AKHMJKOCTAX U ra3ax
- Onektpuueckas wenb. Cuia TOKa. DJIEKTpUUECKOE
' HampsHKeHHe
9 ConpoTusienue IIPOBO/IHUKA. YaensHOE
' COIIPOTHUBIICHUE BELIECTBA
7.10 3akon OMa Jy1s yJacTKa 1enu
. IlocnenoBarenbHOE W MApajyIeNIbHOE  COEIMHEHUE
. IIPOBOJHUKOB
PabGota M MOIIHOCTH 3JEKTPHUUECKOrO0 TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
13 DJeKTpUYECKre LENu U TOTPEOUTENH HIICKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanne
IlocTosiHHBIE MarHuTHL. B3aumopeilcTBHe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe moie 3eMJIM U €ro
' 3Ha4YeHHe Il )KU3HU Ha 3eMIie
716 OnbIT Opcrena. MarHUTHOE MOJE 3JIEKTPUIECKOTO TOKA.
. [IpuMmeHeHne 2IeKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO TOJS Ha IPOBOJHUK C TOKOM.
17 DJeKTpoJBUTaTeNNb MMOCTOSIHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOJIBUIATENIE B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
Onbitel  @apages.  SIBieHMe  3JIE€KTPOMarHUTHOMN
7.18
unaykiuu. [Ipasuio Jlenma
DIIeKTPOTeHEPATOP. CriocoOwI MOJTyYSHUS
7.19 NEKTPUYECKOM ~ 3HEpruM.  OJIEKTPOCTAaHLMU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTUU
[IpakTrueckue pabOTHI:
7.20 OnbITh IO HAOTIONCHHUIO DJICKTPHU3ALUN TET WHIYKIIHEH

U IIPY CONIPUKOCHOBEHHUH.




UccnenoBanne AEUCTBUS DJIEKTPUYECKOrO MO Ha
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOTBl BJICKTPUUECKON Ienn
IMOCTOSIHHOT'O TOKA.

N3mepenue u peryaupoBaHUe CHIIBI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSIKEHUS
Ha PE3HUCTOpE.

OnbITHI, JIEMOHCTPHUPYIOLTUE 3aBHCHMOCTD
3JEKTPUUYECKOTO COMPOTUBJIEHUSI MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAIU TIOTIEPEYHOT0 CEYEHHS U MaTepuara.
[IpoBepka mnpaBuia CIHOXKEHUS HAOPSDKEHUW  TIpU
MOCJICIOBATEIbBHOM ~ COEAWHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBmiia Al CHIIBI TOKA MPHU MapajlieTbHOM
COEMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
AJIEKTPUYECKOTO TOKA, MAYIIETO dYepe3 Pe3UucTop.
OmpeneneHrie  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIIAIEMOM Ha pe3ucrope. HMccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYILETO YEepe3 JIAMIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarduTHOTO B3aUMOJEHCTBHS ITOCTOSHHBIX MAarHHTOB.
N3yuenne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPHU
ux oOpeauHEHMH W pazaencHuu. VccnempoBaHue
JEHUCTBHSI DJIGKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneITEl, JEMOHCTPHUPYIOLIUE  3aBUCHUMOCTb  CHIIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBlieHUss TOKa B KaTymke. M3ydeHue

JIEHCTBUS MarHUTHOTO MOJS Ha MMPOBOJHUK C TOKOM.

KonctpynpoBanue u M3y4YEHUE paboThI
3IIEKTPOJBUTATEIIA. H3mepenne KITA
JJIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUA 3J'ICKTpOMEll"HHTHOfI HHAYKIAHA:




HUCCIICA0OBAHHUC W3MCHCHHMI 3HAYCHUS H HaITpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBJICHUS B MPHUPOJE: DICKTPUYCCKHE
SIBJICHUS B aTMOC(i)epe, SJICKTPHUICCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Aper( TMOIIFOCOB,
POJIb MAarHuTHOTO IMOJIA IJId JXKU3HU Ha 3CMJ'IC, MOJISIPHOC

CHUAHHUC

7.22

TexHUuecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMETP,
BOJIETMETP, PEOCTAT, CUETUMK DIIEKTPHUUECKON SHEPTHUH,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPHI,  HAarpeBaTeNbHbIC
3JIEKTPONIPUOOPHI (mpumepsl), INEKTPUYECKUE
NPEAOXPAHUTENH, DJIEKTPOMArHHUT, 3JIEKTPOJIBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx snemenTa IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHUWUYECKUE SABJIEHUA
81 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO IBMXKCHUS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
HepaBnomephnoe MPSAMOJIMHEHHOE JIBUKEHUE.
8.4 CpenHsis W MrHOBEHHas  CKOPOCTh  Tella  IIpHU
8 HEPaBHOMEPHOM JIBMKECHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSIMOJIMHENHOE
' JIBIKEHUE
8.6 CBobOoanoe nagenue. OnbiThl [ anunes
PaBHOMepHOE nBUKEHUE MO OKpyxxkHOCTU. [lepuoa u
8.7 yactota oOpamieHus. JluHeilHass u yriaoBas CKOPOCTH.
LleHTpoCcTpeMUTENILHOE YCKOPEHHE
8.8 [TepBbsiii 3akoH HptoTOHA




8.9 Bropoii 3akon HeroTona
8.10 Tpetnit 3akon HeroToHa
8.11 [IpyHIMI CynIepIO3UIUHU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuila TPEHHUS CKOJBXKEHHSA, CHIIA
' TPEHUs TOKOSI, IPYTUe BUJIbI TPEHUS
g 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TITOTEHUS.
' Yckopenue cBOOOHOTO MaIeHUs
%15 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KocMu4eckasi ckopocTb. HeBecoMOCTh 1 neperpysku
816 PaBHoBecne  MarepuanbHON  TOYKH.  AOCOIIOTHO
' TBEPLOE TEIIO
g 17 PaBHOBecue TBEpPHOro Tena ¢ 3aKpEIUIEHHOW OCBIO
. BpaueHus. MomeHT cuinsbl. LleHTp Tsxectn
8.18 Nmnynbce Tena. M3menenue umnyinbca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE 1BHKEHUE
8.21 Mexanunueckast paboTa 1 MOUTHOCTb
822 PaGota cun TspkecTH, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [ToreHnmanbHas SHeprus Tejna, MOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMJIH
8.24 [ToteHunanbpHast 3HEPTUsI CKATON TPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOMN
8.25
SHEPruu
8.26 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU
[Ipaktuyeckue pabOTHI:
OmnpeneneHue cperHell CKOPOCTH CKOJBXKEHUS Opycka
WIA JBWKEHMS IIapHKa [0 HAKJIOHHOM IUIOCKOCTH.
827 OnpezeneHne yCKOpPEeHUsl Teja MpPH PaBHOYCKOPEHHOM

JIBHDKEHUH 110 HAKJIOHHOM TNIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka TruIOTE3Bl: €CIU MPU PABHOYCKOPEHHOM




JBIDKEHUN 0€3 HadaJIbHOW CKOPOCTH ITyTH OTHOCSITCS
KaK ps HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHSI CKOJTBKEHUS
OT CWIbl HOpMaJbHOrO JaBieHus. OnpeneneHue
Kodd¢uimeHTa TpeHus CKombxkeHus. Omnpenenenue
KECTKOCTU TPYXKUHBL OnpenereHre padOThl CHITBI
TpeHHsI TpU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU30HTANBHONM MoBepxHOCTU. Omnpenenenue paboOThI
CWIbl  YOPYrocTH  INpH  moabéMe  Tpy3a  C
UCTIOJIb30BAHUEM  HETOJABIDKHOTO W TOJBHKHOTO

OJIOKOB

duszngeckue SIBICHUS B npupoac: NpuIMBbl U OTJIIMBBLI,

8.28 nBrxkeHue IuiaHeT COJHEYHOH CHUCTEMbI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB
8.9 TexHudeckne  yCTpPOMCTBA:  CIMAOMETP,  JATYUKHU

MMOJIOKCHUS, paACCTOSAHUA U YCKOPCHUA, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABUXKCHUC. OCHOBHBIE XapaKTEPHUCTHUKHU

> KoJIeOaHMI: IEpHOJ, YacTOTa, AMILIUTY 1A
92 MaremaTnueckuit u MPY>KUHHBII MAasiITHUKH.
' [IpeBparienue sHepruu Npu KouedaTeIbHOM JIBUKEHUU
93 3aryxaromue KoneOaHus. BriHyXIeHHBIE KOJIeOaHUS.
' Pe3onanc
Mexanunueckue BoiHbL. CBOCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHBIE U TONEpEYHbIe BOJHBIL. J[IMHA BOJHBI U
. CKOPOCTb €€ pacnpocTpaHeHHUs. MexaHUYEeCKHUEe BOJIHBI
B TBEPJIOM TeJIE, CEICMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNHdpa3Byk U yIbTpa3Byk
[IpakTrueckue padboOTHI:
Onpenenenre 4acToTbl W INepuoja  KoseOaHui
9.7 MaTEMaTHYECKOI0 MasiTHUKA.

OHpeIICJ'ICHI/IC HaCTOThI n nepuoaa KoJieOaHui

MMPY>XUHHOI'O MadTHHUKA




HccnepoBanme 3aBUCHUMOCTH TIepHojia  KOJIeOaHMI
IIOABCIICHHOTO K HUTH pr33. OT JIMHBI HWUTH.
HccnegoBanue 3aBUCHUMOCTH TE€pUOAA  KoJieOaHUUH
MPY>KUHHOTO MasiTHHKa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTHU nepuoja KOoJICOaHMI rpysa,
IDOABCHICHHOI'O K HHUTH, OT MAaCCHI rpysa )41 )KéCTKOCTI/I

npyXuHbl. M3Mepenne yckopeHus CBOOOIHOTO MaieHUs

®duznueckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHHE, CEMCMUYECKUE BOJIHBI,
IlyHaMH, 3XO
0.9 TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 311EKTPOMArHUTHBIX BOJH
10.2 IITxana 3J1IeKTPOMarHUTHBIX BOJIH
103 OnekTpoMarHutHas npupoaa ceera. CKOpoCTh CBeTa.
' BonHoBrI€ cBOMCTBa cBETA
10 [IpakTryeckue padboThI:
104 W3ydyeHue CBOWCTB  3JIEKTPOMATrHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIEHOTO TeedoHa
dusnyeckue SBIEHUS B MpUpOJE: OHOIOrHMYecKoe
10.5 JIeHCTBUE BUJUMOTO, yABTPapHOIETOBOIO U
PEHTTEHOBCKOTO U3Iy4EeHUN
10.6 Texnuueckue yCTpoiicTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozenb cBeta. ICTOUHUKYM cBETa
11.2 [IpsiMonIMHETHOE pacIpOCTPAHEHHUE CBETA
1 113 Otpaxxenue cseta. [Inockoe 3epkano. 3akOH OTpaKEHUS
' cBeTa
114 IIpenomnenue cBeta. 3aKOH NPEIOMIIEHMSI CBETA.
' [TomHOE BHYTpEHHEE OTpakKeHHE CBETa
11.5 JIunza. Xop nyyel B TMH3E




11.6

Ontuyeckas cucrema QoToarnmapaTa, MHKPOCKONA H

TCIICCKOIIa

11.7

['ma3 xak onruyeckas cucrema. biIM30pyKocTh WU

JaTIbHO30PKOCTh

11.8

Paznoxenue Genoro ceeta B crektp. OnbiTel HptoTOHA.

Cnoxenue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTryeckue paboOTHI:

HccnenoBanue  3aBUCUMOCTH  yIila  OTPAyKEHUS
CBETOBOTO JIy4ya OT YyIJla aJcHMUs.

N3yuenne xapakTepuCTUK H300paKEHUS TPEeIMeTa B
IUIOCKOM 3€pKaJe.

HccnenoBanue 3aBUCUMOCTH  yIJIa  IIPEJIOMIICHUS
CBETOBOIO Jlyda OT yIja IaJcHHA Ha I'PAHULE «BO3IYyX —
CTEKIION.

[Tony4yenne n300pakeHU ¢ TOMOIIBIO cOOMparomen
JIMH3BI.

Onpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKOM
CHJIbI COOMPAIOLIEH JTMH3BI.

OmnBITHI 110 pa3I0KEHUIO OEIOro cBeTa B CHEKTP.

OnpITEl IO BOCHPUATHIO LIBETa IIPEIMETOB IIPH HX

HaOJII0JICHUHU Yepe3 IIBETOBbIC (PUITBTPHI

11.10

dusnyeckue sBieHUs B mpupojie: 3atMenus CoiHIa v

JlyHpl, 1BeTa TEN, ONTHYECKHE SBICHUS B atMmocdepe

(uBet HEOAa, pedpakuus, pagyra, MUPaxK)

11.11

TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

doToanmapar, ONTUIECKUE CBETOBO/IBI

12

KBAHTOBBIE

SABJIEHUSA

12.1

OmnbiTel Pezepdopna u miaHeTapHas MOJENb aTOMa.

Mognens aroma bopa

12.2

Hcnyckanne W morjomieHue cBeTa aToMOM. KBaHTBHI.

JInnelyaTble CIIEKTPHI

12.3

PannoaktuBHOCTE. Anb(ha, 6eTa- 1 raMMa-u3TyICHHS

12.4

Crpoenne aromHoro szapa. HykionHas Moxenb

ATOMHOTIO AApa. H3otonbl




PannoaktuBHble mnpespamieHud. [lepuon monypacnana

12.5
ATOMHBIX sJEP
126 SnepHble peakiuy. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U
' MaccoBOT'0 YHUCE
12.7 OHeprusi cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Victounuku sHeprun
' CoHIa 1 3BE311
12.9 SAnepnas osHepretuka. JleilicTBUE  paJMOaKTUBHBIX
' U3ITyYEHUI Ha KUBbIE OPTaHU3MBbI
[IpakTHyeckue padboOTHI:
HabmroneHne CrjomHeIX M JIMHEHYAThIX CIEKTPOB
1210 U3ITy4EHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTMM YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (poHa
®uznueckre SABJICHUS B MPUPOJE: ECTECTBEHHBII
pPaauOaKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
12.11 pPaJlMOAKTUBHOE W3JyYCHUE TMPUPOJHBIX MHUHEPAJIOB,
JICVCTBUE PAAMOAKTHUBHBIX M3JIYYEHU Ha OpraHu3M
YyeJoBeKa
1212 TexHuueckune YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUAYAJIBHBIN 103UMETp, KaMepa BuibcoHa




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHS OCHOBHOI OBPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue pomm  GU3MKA B HAYYHOM  KapTUHE  MHPa;
c(hopMUpPOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U [I03HABAa€MOCTHU SBJIEHUM NPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpaszyroueil posn GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKM M TEXHOJIOTUH, 00 3BOIIOLUU
bu3HYeCKUX 3HAHUN M MX POJU B ILEJIOCTHOM €CTeCTBEHHOHAYYHOMN
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Uit

3HaHMA O BUJAX MaTepuu (BEIIECTBO W TOJE), O JABI)KCHHUU Kak
croco0e CyIIecTBOBaHUSI MaTepUU, 00 aTOMHO-MOJIEKYIISIPHOI TeopuH
CTPOEHHUS BEILIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3audaTh sIBJICHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBICHHUE;
YMEHHE Pacrlio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UYECKUX SBICHUM
B OKpYXaloLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaAKH)

Bnagenue ocHOBaMH IOHATHMHOIO arrapara M CHMBOJIMYCCKOIO
sA3bIKa (I)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHUA y’qe6HLIX 3aaay,
YMCHHUE XapaKTCpPpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘IeCKI/IC SABJICHUA H

MpoueCChl, HCIIOJIb3YyA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHBI

YMeHue onnucrBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/Ie SABJICHUS,

HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Bnajgenne ocHOBaMH METOJOB HAydyHOTO TIO3HAHHUS C Yy4ETOM
coOIOZICHUS TpaBWJI 0€30MacHOTO Tpyjaa: HaOoIeHNE (PU3HICCKUX
SIBJICHUM

YMEHHUE CAMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JIaHHOro HaOopa 00OpyIOBaHMS 1O MHCTPYKLIMH, ONHUCHIBATh XOJ
OTbITa U 3alMCHIBAaTh €T0 PE3YNIbTaThl, HYOPMYIHPOBATH BHIBOBL;
MPOBEICHUE TPSMBIX U KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITUUNH:
YMEHHME IUJIAHUPOBAaTh HW3MEPEHMs, CAMOCTOSITEILHO COOMpATh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HWHCTPYKIUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI U AHAJIM3UPOBATH IOJYYEHHBIE PE3YNbTAThl C
y4€TOM 3a/1aHHOH MOIPELUIHOCTH PE3YyIbTaTOB U3MEPEHMI;
IIPOBEJICHUE  HECIOKHBIX  AKCIEPUMEHTAJIBHBIX  HMCCIIECJOBaHMI;
CaMOCTOATEJIBHO ~ COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBaHWE 1O  MHCTPYKUUH,  MPEICTABIAThH
NOJy4YEeHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUJAE TAOIUI U
rpa()uKoB, yUUTBIBATh OTPELIHOCTH, JIEJIaTh BHIBOJBI 10 PE3ysIbTaTaM

HUCCICIOBaHU

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJenel
(MaTepHuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHUJAKOCTeH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO $Jipa) U yMEHHME IPUMEHATh MX JIs

00BSICHEHUS! PU3UYECKUX MTPOLIECCOB

YMmeHne oOBSACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM
Yyucieé M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATH IPUUUHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUEHHBIE CBOMCTBA (PUIUUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemate pacu€THble 3afaud (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI W (OpPMYNBI, CBs3bIBaONINE  (pU3MUEcKue
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATb KpAaTKOC YCJIIOBHUC 3aJayu,
BBISABIISITh HEJIOCTAIOIIUE JAaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € PEelICHHUs], UCIIOIb30BaTh CIIPABOYHbIC JaHHbIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3Ha4YeHUs1 (pu3nyecKol BETMUYUHBI; YMEHHUE OIpPENEeNATh Pa3MEPHOCTh

(I)PBPI‘IGCKOI\/’I BCJIIMYHUHEI, HOHy‘ICHHOﬁ ITpU pCHICHUHN 3aJa4r

YMeHne XapaKTepu3OoBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TPOIECCOB MO WX OMUCAHUIO, UCTIONIB3Ys 3HAHUS O

CBOMCTBAaX (DUBMYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




3aKOHOMEPHOCTHU

10

YMeHne WCHoJbh30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 oOecneueHWss OE30MacHOCTH — TNPH
oOpamenn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pOBbsI U  COOJIOAEHUS HOPM
HKOJIOTHYECKOTO IMOBEJACHHUS B OKpYXarolled cpene; MOHHUMAaHUE
HEOOXOJMMOCTU TMPUMEHEHHUs JOCTIKEHUH (PU3MKH M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OnelT moOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopManuu
(U3UYECKOTO COJEP)KaHUSI C HCIOJIb30BaHMEM WH(HOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIydeHHOM WH(GOPMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUW |
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIb30BAaTh  IPH
BBIMOJIHEHUH Y4EOHBIX 3aJaHUil HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
($U3MUECKOTO COJepXKaHUs, CIPABOUYHBIE MaTEpUANbI, PECYpChl CETH
WutepHer; BnageHue 0a30BBIMH  HAaBBIKAMU  NPeoOpa3oBaHUS
uHpOpMallMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKUX MCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COAEP:KAHUS
1 MEXAHUWYECKUE SBJIEHMA
. Mexannueckoe JBwkeHHe. MarepuanbHas Touka. Cucrema  OTcuérta.
. OTHOCUTETBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopocTb. Dopmyna s
1.2 BBIUHCIIEHUS CpEHEN CKOpoCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O NPSIMOJIMHEWHOTO IBHIKEHUS:
13 X(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH JUIsl TMPOCKIUU CKOPOCTHU, MPOEKIIMH
MEePEMEIECHUs, ITyTH, KOOPAWHATHI MPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpPJIMHATBl TeJda OT BPEMEHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHOTO TBUKCHHSI:
2
Se(f)=vo, *f+ay* ;
2
@opMynbl I MPOCKUUU TEPEMEIEHHUs, MPOEKIIMH CKOPOCTH U TMPOEKIIMH
YCKOPEHUS TIPU PABHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHKCHUH:
2
1.4 .sx(r)=vﬂx-r+ax-?.
U_,{.(f) =Upy T4, 1,
a.(r)=canst
U:.T: - l')1.'f2 :zaxsr
I'padukn 3aBHCUMOCTH OT BpeMEHH Ui NPOEKLIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, HPOEKIUU MepeMelleHusl, KOOpAMHATHl MpPH PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JIBUKEHUU
CBoOognoe manenune. GopMysbl, OMUCHIBAIOIINE CBOOOJAHOE IMAJCHUE Tea IO
1.5 BEpTUKAIN (ABMKEHUE TeJIa BHHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTU

3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHM JMJIi HNPOEKLUHUH YCKOPEHMS,




MPOEKIIMH CKOPOCTH M KOOPAMHATHI MpPU CBOOOJHOM NAJACHUU Tejla 0

BEPTUKAIA

CkopocTh paBHOMEPHOIO JBMJKEHHUS Teja IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

cDOpMyJ'IEl AJId BBIYUCIICHUSA CKOPOCTH 4YCPEC3 paduyC OKPYXKHOCTU H IHCPUOL

oOpartieHus:
2R
L=
T

LenTpocTpemuTensHoe yckopeHue. HampaBiaeHne UeHTPOCTPEMUTEIBHOTO

16 yckopeHusi. @opmyiia Jj1s1 BBIYUCICHUS] YCKOPEHUS:
2
a — L
=R
dopmyrna, CBA3BIBAIOIIAS IEPHOJ] M YACTOTY OOpaIieHus:
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢puzudeckas BeanuuHa. CI0KeHHue CUl
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TENO0
Bzaumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g=-F
12 Tpenue nMokost U TpeHUe CKONbKeHUs. PopMyIia i BBIUUCICHUS MOJYJISI CUIIbI

TPEHUA CKOJIBXKCHUSA:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heymnpyrue aegopMmanuu. 3aKkoH yIpyrou
nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TATOTECHHS:

My - M4
F=G- -1 _2
R
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna 1715l BBIYUCICHUS CHIIBI TSDKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBuxenue rmianet Bokpyr Conuna. [lepBas kocMudeckasi CKOpPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmnynbc Tena — BekTopHas pu3nyeckas BeIMYHHA.
p=mi

Nmnynbe cucremsl Teil. U3meHenne umiyibca. MmMiynbse cuiibl

1.16

3aKoH COXPAaHCHUSA UMITYyJIbCA JIJIA 3aMKHyTOI>'I CHUCTCMBI TCJI:
p=nyU +m,U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyra 175l BBIYUCIEHUS paOOThI CHIIBIL:

A=Fsoosc

Mexannueckas MOIIHOCTb:

nv=4
I

1.18

Kunernueckas u MOTCHUUAJIbHAs DHCPI'Us. cDO]Z)MyJ'Ia JJ11 BBIYMCIICHUA

KUHETHYISCKOM SHCPTIHUU:

1!&'.32
Ep=—r

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyia s BBIYUCICHNS TOTCHIIMAIBHON




OHEPIruM T€jia, IOAHATOTO

Hax 3eMIIEH:

E,= mgh

Mexanudeckasi SJHEpPIusi:

E=E;.+E p
1.19 3aKOH COXpaHEHHUsI MEXaHWYEeCKOU sHeprun. DopMya JIJisl 3aKOHa COXPAHEHUS
MEXaHUYECKOU SHEPIruu B OTCYTCTBUE CUII TpeHUs: E = const.
[IpeBpalieHre MEXaHUUECKON SHEPTUU TIPU HATTUUUH CUIIbI TPEHUS.
[IpocThie MExaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prraar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[MonBuxxHbiii 1 HenoABHKHBIN O6510KK. KITJ] mpocThIX MeXaHU3MOB,
n= Aﬂmesma
A‘Sﬁ.‘l‘]_‘:ﬁ‘!ﬂ:ﬂ:ﬂaﬂ
JlaBiienue TBEpIOrO TEIIA.
dopMyna 715 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
F
P= G
101 JlaBnenue ra3za. ATMocdepHOe 1aBlICHHE.
. I'mapocTtaTuyeckoe 1aBieHUE BHYTPHU KUJIKOCTH.
dopmyna 151 BBIYMCICHUS JaBJICHUS BHYTPHU KUIKOCTH:
D=Pgh+Pp,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAJKUBAIOIIEH CHJIBI,
JICUCTBYIONIEN HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ia3:
1.23

Fam =PV

Ycnosue nnaBanus Tena. [Inapanue CYAOB 1 BO3AYXOILJIaBaAHUEC




1.24

Mexanndyeckue KojebaHusl. AMIUIMTY[a, TEpUOJ M YacToTa KoJeOaHUH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJIEOaHHUI:

1.25

Marematuueckuidi W TPYKUHHBIA MasATHUKH. lIpeBpamieHue sHepruv mpu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aryxatomue konaebanus. Berayxxaennsie koneOanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOIlOJII:HI:IG N TOIICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. H(ppa3ByK U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEIIECTBA; APXHMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIBXKEHMS; paOOThl CHUJIbI TPEHUS, CUIIbI
YIPYIOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHM MO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuofa KojeOaHWH MaTeMaTH4YeCKOro MasTHMKA; 4YacTOThl M Hepuojaa
Koj1e0aHUl MPYKUHHOIO MasTHUKA; MOMEHTAa CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YHOPYIOCTHM NpU HOABEME TIpy3a C MOMOILBIO HENOABHKHOIO
O510Ka; pabOTHI CUJIBI YIPYTOCTH TP MOABEME Ipy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccnenoBanne 3aBHCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpYKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTU; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJILKEHHS OT CHIIBI HOPMAJIbHOTIO JaBJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nepopMalnu MpYKUHBL;, YCKOPEHUs] OpycKa OT yrjla HaKJIOHA HaIpPaBISIOLICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEPHOAA
Kosle0aHUH NMPYXKMHHOTO MAsTHHUKA OT MAacChl Ipy3a U JKECTKOCTH NPY>KUHBI;
HCCJIeIOBaHNE HE3aBUCUMOCTH IEpHoJia KoJieOaHU HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBusi paBHOBECHSI pbldara

1.30

Qusuueckue sA6neHus 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHUXCHUC TIIJIAHCT CosHeyHOM CHUCTCMBI,




PEaKTUBHOE BW)KEHME JKUBBIX OPIaHU3MOB, PblYarv B TEJI€ YEJIOBEKA, BIIMSIHUE
aTMOC(EpHOTO JaBJCHUS HA JKUBOW OpraHW3M, IUIaBaHWE PbIO, BOCIIPHUITHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUYeCcKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUSA, AUHAMOMCTpP, I[MOAIIHWIIHWUKH, PAKETbI, pbIyar, MOJBIKHBIA U

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

131 COOOIIAOIINECS] COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUU  CTPOEHHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSTHHUM BEIEeCTBa.
Kpucranmuaeckue u amopdHbie Tena

55 JBrxenue wyactul BemiectBa. CBSI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temrneparypoil. bpoyHoBckoe aBmxenue, 1uddy3us

2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacuIMpeHne U cKaTue

2.5 TennoBoe paBHOBecHE

o6 Buytpennsis sueprus. PaGora u Teruiomepenada Kak CrocoObl H3MEHEHHsS

. BHYTPEHHEHN DHEPrun

2.7 Bunp! Teruionepeaaun: TemIONpOBOIHOCTh, KOHBEKIINS, U3TYYCHUE
HarpeBanue u oxnaxnaenue Tten. KoaumdecTBO  TEIUOTHL. Y ielbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,~1,)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIJIOBOTO
OanaHca:

2.9

O+0,+..=0
HUcnapenne u koHzaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPrud B Mpolecce
510 ucnapeHus W KoHjaeHcauuu. KwumneHue KUAKOCTH. VYAenbHas TeIioTa
' napooOpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa




2.12

[InaBnenne wu kpuctasuzanus. V3MeHeHWe BHYTPEHHEH HHEpPruu IMpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaSI TCIJIOTA IIJIaBJICHUA !

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0Q/m

2.14

[Ipunuumns! pabotel TeroBbix asurareneit. KITJ{ teriosoro asurarens

2.15

Ilpakmuyeckue pabomwl

N3mepenne yaenbHOW TEIIIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOMYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTbli IWINHAP; KOJMWYECTBA TEIUIOTHI,
OTJQHHOTO HAarpeThiM LMIMHAPOM, IOCJE OINyCKaHWs €ro B BOAY KOMHATHOW
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3JyXa; VYJEIbHON TEIJIOTHI
maaBiaeHus JpAa. McecnegoBaHue UM3MEHEHMsI TeMIEpaTypbl BOJBI  MPH
Pa3IUYHBIX YCJIOBHUAX; SIBICHUS TEIUIOOOMEHa MpPHU CMEIIMBAHUU XOJIOJAHON U

ropsiueil Bojbl; Iporecca UcrapeHus

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalMUIPHbIC
SIBIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnyuenue ColnHla, 3aMep3aHue

BOJIOEMOB, MOPCKHUE OpU3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuyeckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUI'POMETPBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTATENb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuiekTpu3anusd Teil. [[Ba Buja aJeKTpuYecKuX 3apsioB

3.2

BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaaa

34

Onexrpuueckoe mnose. Hanpsx€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYIMEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

3.6

Hocutenu QJICKTPHUUYCCKUX 3apsaa0B. HeﬁCTBI/IC QJICKTPHUYCCKOIo II0JIs1 Ha

QJICKTPHUUYCCKUC 3apAAbI. HpOBOI[HI/IKI/I U JUSJICKTPHUKH

[TocTosiHHBINM AIEKTPUYECKHUI TOK. JlefcTBUs anekTprudeckoro Toka. Cuia Toka.




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

SHGKTPI/I‘{@CKOC COIIPOTUBJICHHC. YaensHOE SJICKTPHUYICCKOC COIIPOTUBIICHUC!

3.7 R = pl/S
18 3akon OMa ju1s yuacTka aekTpudeckoit uenu: I = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
I,=1,; U=U,+U,: R=R +R,
3.9 [lapannenbHOE COeIMHEHNE POBOJHUKOB PABHOTO CONPOTUBICHUS:
U=U;:1=1+1I; Rzi.
- -~ 2
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u MomHOCTE A5ekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOe TMOJIe TPSIMOTO TMPOBOJHUKA € TOKOM. JIMHUM
MarHUTHON MHIYKIIUU
313 MarnuTHOoe 10J€ TMOCTOSIHHOTO MarHurta. B3aumonaeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 3yeKTpoMarauTHON nHAYKIMK. [IpaBuio Jlenna
Ipaxmuueckue pabomul
W3mepenne  3M€KTPUUECKOTO  COMPOTHUBIEHUS  PE3UCTOpPa;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHMKA; 3aBUCUMOCTH
CONPOTUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAMA €r0 MOMEPEYHOr0 CEUYCHUS U

YACIBbHOTO COIIPOTUBJICHUS.




[IpoBepka mpaBuia Ui JIEKTPUUYECKOTO HAIMPSHKEHUS HPU MOCIIEI0BATEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWIA I CHJIBI DJIEKTPUYECKOTO0 TOKa TMpHU

napajijieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue a61eHUs 6 Npupode: SICKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE TOJ€ 3eMJd, apel( MOoJ0CoB,
POJIb MAarHUTHOTO TOJIS 1711 SKU3HU Ha 3eMJIE, TTOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEepMETp, BOJITMETP, pPEocTarT,
CUETUYMK  DJIEKTPUYECKOM  HHEPruH,  3IIEKTPOOCBETUTENbHbIE  MPHOOPHI,
3.18 HarpeBaTeIbHBIC AJIEKTPOTPUOOPHI (mpumepsr), AIEKTPUIECKHE
NPEJOXPAHUTENHN, HIIEKTPOMATrHUT, DSJIEKTPOJBUTATEIb IOCTOSHHOIO TOKA,
reHepaTop NOCTOSHHOIO TOKA
3.19 OnexTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 JlygeBas monensb ceta. [IpsaMonnHeliHoe pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH NPENOMIICHHSI CBETA
3.23 Jucnepcus cera
324 JIunza. Xoxa nydeid B nuH3e. POKYCHOE paccTOSIHUE JUH3BI. OnThyeckas cuiia
' muH3bL: D = 1/F
3.25 I'ma3 xak ontnueckas cucrema. OnTHYeCKre MprOOPHI
Ipakmuyeckue pabomol
W3mepeHune onTHUecKoi cuibl coOMparoniei TUH3bL; (POKYCHOTO PacCTOSHHS
coOuparomiei TMH3bI (110 CBOWCTBY PaBEHCTBA Pa3MEpOB NpeaMeTa U U300pakeHus,
396 KOTJia IpeIMeT PacIoyio’KeH B IBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHs CTEKIIA.
. HccnenoBanue CBOMCTBA  M300paXKEHUsS, IOJYYEHHOIO C  I[TOMOILBIO
cobuparomieil JIMH3bl; U3MEHEHUsT (POKYCHOTO PacCTOSIHHS ABYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa IPEJIOMIIEHUS CBETOBOTO Jy4a OT yrja MaJeHUs Ha TPAHULE
«BO3/yX — CTEKJIO»
397 Qusuueckue senenus 6 npupooe. 3atmeHus ConHua u JlyHsl, 1Bera Ted,
' onTuyecKkue siBjaeHus B atMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBLIE ABJIEHUA
il PanuoaktuBHOCTh. Anb(a-, O6eta-, raMma-u3nydeHus. Peakiuu ansda-u Oera-

pacmajna




4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [ImanerapHas Moaenb aToma

43 CoctaB aToMHOrO0 siipa. M3oronsl

4.4 [lepuon nonypacnaja aTOMHBIX sIIEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHS 3apsJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 npupode. €CTECTBECHHBIM pPaJuOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
NefCTBUE paJiMOAKTUBHBIX U3TyYEHUI Ha OpraHU3M YelloBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN 103UMETpP, Kamepa

BI/IJ'II)COHa, AACPHasA SOHEPTCTUKA




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
» dusuka, 7 knacc/ [epoimkun A.B., O61ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «M31aTenbCcTBO «IK3aMEH

» dusuka, 8 knacc/ [epeimkun A.B., O6mIecTBO ¢ OrpaHUYCHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkuinoHnepHoe od1ecTBo «M31aTebCTBO
«Ipocseienue»

» ®usuka, 9 knacc/ [lepeimkua A.B., I'yrHuk E.M., O61m1iecTBo ¢ orpaHndeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe o61miectBo «M3narenbcTBo
«IIpocseuienue»

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJISA
7 KITACC

1.PaGouas mporpamma.

2. [Iporpammel ocHOBHOTr0 o0uiero oopazopanus. Gusmka. 7 — 9 kiaaccel (aBTOPHI:
A.B.Ileppiikun, H.B. ®unonoBuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuxe. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Teppimkua A.B. ®usuka. 7 knacc. Y4eOHHK 115 00111e00pa30oBaTeIbHBIX
yupexaenuit . M.: JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOTPOCOB U 3a7a4 1o ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

8 KIIACC

1. PaGouast nporpamma. @uzuka. 7 — 9kiaccol: yueOHO-METOAUYECKOT0 TOCOOUS
/coct. TuxonoaE.H. — 2-e uza., crepeorun. —M.: Ipoda,2013. — 398,(2)

2. [Iporpammel ocHOBHOTO 00111ero oopazoBanus. Gusmka. 7 — 9 kaaccel (aBTOPHI:
A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBHUH C BHIOPAHHBIM YIYEOHUKOM:

4. Ileppiukun A.B. @uzuka. 7 kiacc. YueOHUK 17151 0011e00pa3oBaTeabHbIX
yapexaenuii . M.: JIpoda. 2011

5. Jlykamuk B.1. C60opHUK BOITPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIbHBIE U KOHTPOJIbHbBIE
pabotsl. —5-¢ uzganue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotsl. KoHTponbHbBIE
3aganus. —Caparos: JIunei, 2014.

8. «KoHTponbHO-u3MepurenbHbie Matepuaibl. Gusnka. 7 kinacc/Coct. H.U.



3opuH. — 2-¢ u3a., nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeoHo-meTonuueckoe nocooue/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ilepoimkun @uzuka-8ki 2017 M. [dpoda

11.H.B. ®unonosuu Meroauueckoe nmocooue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHBIE pa0OTHI-8 Ki1acc
2017 M. Jlpoda

13.B.B. Illaxmarosa ,O.P. llledep Auarnoctuueckue padbotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3olickuit Coopuuk Bonpocos u 3agau 2015
M. Jlpoda

9 KIIACC

1. PaGouast nporpamma. @uzuka. 7 — 9kmnaccol: yueOHO-METOAUYECKOT0 TOCOOUS
/coct. TuxonosaE.H. — 2-e uzn., crepeorun. —M.: Ipoda,2013. — 398,(2)

2. [Iporpammsel ocHOBHOTr0 obuiero oopazopanus. dusuka. 7 — 9 kiaaccel (aBTOPHI:
A.B.Ileppiikun, H.B. ®uinonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuxe. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUU C BEIOPAHHBIM YYEOHUKOM:

4. Teppimkua A.B. ®usuka. 7 knacc. Y4eOHHK 115 00111e00pa30oBaTeIbHBIX
yupexaenuit . M.: JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOTPOCOB U 3aj1a4 1o ¢pusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATENIBHBIE U KOHTPOJIBHBIE
pabotsl. —5-¢ m3aanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®u3uka. 7 knacc. Jlaboparopusie padoTbl. KoHTposibHBIE
3aganus. —Capatos: Jluueit, 2014.

8. «KonTponbHO-u3MepuTeabubie MaTepuaibl. dusuka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knace: yaeOHo-MeTonuueckoe nocooue/ A.E. MapoH.-
M.: lpoda, 2011.- 123c.:
KoHTponbHbIe 1 camocTosITeNbHbIE Pa0O0THI MO (hu3uke. 9 kacc: K yueOHuky A.B.
[leppikuna, E.M. I'ytHuk «®uszuka 9 kinace» / O.M. I'pomuesa. — M.
U3 nparenscTBO «OK3aMeny, 2014.

Tectel mo pusuke. 9 knacc: k yueoOnuky A.B. Ileprimkuna, E.M. I'yrHuk
«Duzuka

9 kmacce» / O.W. I'pomrieBa. — M.: M3narenscTBo «OK3ameny, 2010.

duzuka. 9 xkitacc. TemMaTHueckue TECTOBBIE 3agaHus It HOoAroToBKU kK A, /



aBT.- cocT.: M.B. boiinenko, O.H. Mupomxknna. — Apocnasib: OO0 «Akagemus
pazBuTus», 2014,
HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
7 KITACC

1. bubnmoreka — Bc€ no npeamery «Puszuka». — Pexxum nocrymna:
http://www .proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

3. Eaunas xonnexuus mudpoBhIX 00pa3oBaTEIbHBIX pecypcoB. — Pexxum noctymna:
http://school- collection.edu.ru

4. laTepecHble MaTepuaibl K ypokaM (DU3UKHU MO TeMaM; TECTHI 110 TeMaM;
HaIISIAHBIE TOCOOMS K ypokaM. — Pesxkum fgocrtyma: http://class-fizika.narod.ru

5. udpossie oOpa3zoBarenbHbie pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DneKTpoHHbIC YueOHUKH N0 Pusnke. — Pexxum noctyna: http://www.fizika.ru
8 KJIIACC

1. bubnuoreka — Bcé 1o npeamery «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexum poctyna: http://fizika-class.narod.ru

3. Enunas xomekius nudpoBbix 00pa3oBaTeIbHBIX pecypcoB. — Pexxum gocrtyma:
http://school- collection.edu.ru

4. nTepecHble MaTepuaibl K ypokam (GPU3UKH MO TeMaM; TeCThI IO TeMaM;
HarJIsAIHbIE MOocoOMs K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru

5. udpossie 0OpazoBaTelibHbIE pecypchl. — Pexum goctyna:
http://www.openclass.ru

6. DnekTpoHHbIe YueOHUKH 10 (usuke. — Pexum noctyna: http://www fizika.ru
9 KIIACC

1. BuneoonsITel Ha ypokax. — Pexxum pocryna: http://fizika-class.narod.ru

2. Enunas xomnekius g poBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum noctymna:
http://school- collection.edu.ru

3. MHTepecHble MaTepralibl K ypokaMm (PU3UKH MO TEMaM; TECThI 110 TEMaM;
HaIJISIAHBIE TOCO0Us K ypokaMm. — Pexxum qoctymna: http://class-fizika.narod.ru

4. lludposbie oOpazoBaTeIbHBIE peCypChl. — Pexxum nocTyma:
http://www.openclass.ru

5. DnexktpoHHbIe yueOHUKH 10 (hruzuke. — Pexum moctyna: http://www fizika.ru
6.Quctanimonnas mkomna Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Kiacc.
CereBoe oOpazoBaTenbHOe coolniecTBo. http://www.openclass.ru/node/109715

7. Enunas xonmekius g poBhIX 00pa30BaTEIbHBIX PECYPCOB.



http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN EHTP UHPOPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UutepHer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 cenTsa0ps» maTepuainsl o gusuke. http://archive.1september.ru/fiz
11. Auumanuu pusnueckux o0bekToB. http://physics.nad.ru/

12. Kusas duszuka: oOyqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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