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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUS
COCTaBJicHA Ha OCHOBE MOJOXEHUH U TpeOOBaHUIl K pe3yjibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHOM NPOrpaMMmbl, MPEACTaBICHHBIX B
dI'OC 00O, a takxe ¢ yu€rom (denepaibHON padouyel MporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

CopmepxaHue TmporpaMMmbl 1O (HU3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYyYaIOIIMXCA M OpPraHU3alUIi0 H3Y4YeHUs
bU3MKKM Ha JeATEeNbHOCTHOM ocHOBe. B mporpamMmme mno Qu3uke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTro mnpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM M METANpeAMETHBIM pe3yibTaraM OOyYeHHs, a TaKxKe
MEXMPEAMETHBIE CBA3M E€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma 1o (u3MKe yCTaHABIMBACT paclpesiesieHHe Yy4eOHOro marepualia
no rogaM oOydeHus (MO KjiaccaMm), MpejaracT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEeHUS! TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHs IPEIMETHOIO COJAEPKAHMS U yUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

[TporpaMmMa no ¢usuke pa3zpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®du3nka SBISETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX y4EOHBIX
IIPEIMETOB, OCKOJIbKY (PM3UYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUM,
U3y4aeMbIX XUMHUEH, OMOJIOTHUEH, acTpOHOMUEH U (u3nueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpPa, NPEIOCTaBIsSeT Hauboliee SICHbIC
oOpa3ipl NPUMEHEHUs Hay4HOrO0 METOJa IO3HaHUfA, TO €CTh CHoco0a MOJydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna w3 riaBHBIX 3a1ad (pu3nueckoro oOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMUsI COCTOMT B (DOPMHUPOBAHHM €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yuyenue pusuku Ha 6a30BOM ypOBHE MPEIOIAraeT OBIaJACHHUE CIEAYIOIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO T'PAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e HMHTEPHPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYYHBIE JI0KA3aTEIbCTBA
JUTSl TIOJTyY€HUS BBIBOJIOB.

[lenu wu3ydyeHus UMK HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
omnpeneneHsl B KoHnenmuu mnpenonaBaHus ydeOHOro mipeamera «®Duszmka» B
oOpa3oBaTenbHBIX opranmu3aiusax Poccuiickoit denepanuu, peaaTnu3yonux OCHOBHBIC
oOmieoOpa3oBareibHble  IPOrpaMMbl,  yTBepkAEHHOM  pemenuem  Kosieruun
MunucTtepcTBa mnpocBenieHus: Poccutickoit ®enepanyu (MpoTOKOa OT 3 jaexadps
2019 r. No [IK-4BH).



Hean usyyenus pusuku:

npuoOpeTeHne HHTEepeca M CTPEMJICHHA OOYyYaromMXcsi K HaydHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE TPEACTABICHUA O HAyYHOM METOJC TO3HAHHUS W (POPMHUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3ybTaTa M3yuyeHUS OCHOB
CTpOCHHMSI MaTepHH U (YYHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMUpOBaHHE TPEACTABICHUH O pONMM (U3WKU ISl Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTHE  TPEACTABIEHMH O  BO3MOXHBIX  cdepax  Oymymieit
npoecCHOHATEHON ACATENBHOCTH, CBSI3aHHOW C (DU3HWKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPaBJICHHH.

JlocTikeHne 3TUX 1eliel MporpaMMBl Mo (PU3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
o0Opa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

npuoOpeTeHne 3HaHUHM O JUCKPETHOM CTPOCHHHU BEIECTBA, O MEXAaHUYECKHUX,
TEIUTOBBIX, JIEKTPUYECKHUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;
npuoOpeTeHne YMEHUN ONMCHIBaTh U OOBACHATH (PU3UUECKHE SIBICHUS C
UCIIOJIb30BaHUEM MOTYYECHHbBIX 3HAHU;

OCBOCHHME METOJIOB pELIEHUs MPOCTEHIIMX pacu€THhIX 3a1ad ¢
UCITOJIb30BAaHUEM buznueckux MoJIeTIeH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHUI HaOMI0JaTh NPUPOJHBIEC SIBJICHUS U BBINOJHATH OIBITHI,
nabopatopHble  pabOTbl M AKCHEPUMEHTAJbHBIE  HUCCIEJOBAHHUS  C
UCTIOJIb30BaHUEM U3MEPHUTETHHBIX PHOOPOB;

OCBOCHHME MPUEMOB pabOThl ¢ HH(POpMaLMEH (PUINYECKOTO COIAEpKAHMS,
BKJItOYasi MH()OPMALMIO O COBPEMEHHBIX IOCTHMKEHHSIX (PU3UKU, aHAIU3 U
KPUTHUECKOE OLIEHWBaHNE MH(POpMAIIY;

3HAKOMCTBO CO cepamMu npodhecCUOHAIBHOU ESITEIbHOCTH, CBSI3aHHBIMU C
(Gbu3UKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMHA, OCHOBAHHBIMU Ha JOCTHUKCHHSIX
(bU3MYECKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpa3oBanus oTBoAUTCS 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kjacce — 68 yacoB (2 yaca B Henelnwo), B 9 kinacce — 102 yaca (3 gaca B Heento).

[Ipennaraemseiii B mporpamme 1o (pu3uke MepedeHb J1adOpaTOPHBIX padoOT U
OTIHITOB HOCHT PEKOMEHJIATEIbHBIN XapaKTep, YUUTENb JIeJaeT BHIOOP MpOBEICHUS
7a00paTOpHBIX pPabOT W OMNBITOB C YYETOM WHAMBUAYAITBHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa JKCIICPUMEHTAIBHBIX 3aJlaHul, TpeajiaracMbIX B paMKax
OCHOBHOT'O TOCYZIJaPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka U e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

dusnka — Hayka o mpupone. SBimeHus npuponsl. PU3MUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHBL. M3mepenune Qusnuecknx BenuyuH. Dusznueckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecCTECTBEHHbIE HAayKd HU3y4alOT IPHUPONY.
EcrecTBeHHO-HAy4YHBII METOJl IO3HAHUA: HAONIOJEHHE, IOCTAaHOBKA HAYYHOI'O
BOIPOCA, BBIABMKEHHE TUIIOTE3, 3KCIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmogaemMoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuudeckue, TEIUIOBbIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.

2. @uznyeckue NpubOOpsl U MNPOIEAypa MPsIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne LEHbI I€IEHUS HIKaJIbl U3MEPUTEIBHOTO TPUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepOB MaJbIX TEN.
5. M3mepenue TtemMreparypsl INpH TOMOIIMA JKUJIKOCTHOTO TEPMOMETpA U
JATYMKaA TEMIIEPATYpHI.

6. IIpoBeneHue wuccienoBaHus IO NPOBEPKE THUIIOTE3bl: AAJIBHOCTH II0JETA
[IapuKa, MYLIEHHOTO0 TOPU30HTAJIBHO, T€M OOJbIle, 4eM OOJIbIIe BHICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenne BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3mepsl.  OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne dactui, BemecTBa. CBfA3b CKOPOCTH JBWKEHMS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe aBwxkeHue, auddysus. BzaumopaeilcTBue dYacTHIL
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHHSI BELIECTBA: CTPOCHHME TIa30B, >KMIKOCTEH M TBEPIBIX
(kpucTaJIIMYecKnx) Tea. B3anMOCBs3b MeXay CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX U HUX ATOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenue nuddysun.

3. HaOmionenue siBneHuid, 0ObACHSIIONIMXCS MPUTSKEHUEM UM OTTAJIKUBAaHUEM

YaCTUIl BEIIECTBA.



Jlabopamopuwie pabomul u onvimol.
1. Ornenka AuaMeTpa aToMa METOJO0M PSIIOB (C UCIONIb30BaHuEM (oTorpaduit).
2. OmnbITHI IO HAOJIIOCHHIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnudeckoe JBUKEHHWE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsii CKOPOCTh MpPU HEPAaBHOMEPHOM JBWKEHHHM. Pacuér mytu u
BPEMEHU JBUKCHHUSL.
SlBneHne wHepuuMH. 3aKOH HHEpUMH. B3anMoJelcTBUE TeNl Kak MpUYMHA
M3MEHEHHS CKOPOCTHU JIBUXKEHUS Tel. Macca kak Mepa HHEpTHOCTH Tena. [ImoTHOCTh
BeecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHUILIE 00bEMA BEIIECTBA.
Cuna kak XapakTepucTHKa B3auMojeicTBHs Tell. Cuila ynpyrocTd M 3aKOH
['yka. M3mepeHue cuibl C MOMOIIBKD JUHAMOMETpA. SIBIEHHE TATOTEHUS U CUiIa
TsokecTd. Cuna TsbKecTH Ha JIpyrux ruiaHetax. Bec tema. HeBecomocth. CrioxkeHue
CWJI, HANPaBICHHBIX MO OJHOM mpsamou. PaBHoneicTByromas cuia. Cuna TpeHHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. HM3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBUKEHUS.
3. HaOmronenue siBeHus: HHEPLUU.
4. HaOmroneHue u3MeHeHus: CKOPOCTHU MPU B3aUMOJIECHCTBUU TET.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuJji, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHE CKOPOCTH PABHOMEPHOTO NIBHKEHHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpelHed CKOPOCTH CKOJBKEHHS Opycka WM IIapuka I0
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, JEMOHCTPHUPYIOUIME 3aBHCUMOCTb pacTskeHus (aedopmannn)
MPY>KUHBI OT MPUIIOKEHHOM CHUITBI.

5. ONbITBL, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh CHJIBI TPEHHUSI CKOJIBKEHHS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CrniocoObl yMEHbIIEHUS W yBEJIMYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JIaBJICHHS Ta3a OT oObéMa, Temmeparyphl. llepenaua naBneHus
TBEPABIMUA TEJaMH, >KUJIKOCTIMU U razamu. 3akoH I[lackans. IlneBmatuueckue
MalIuHbBl. 3aBUCUMOCTh JABJICHHUS JKUIKOCTH OT TNIyOMHBL [ HapocTraTudecKuid
napajaokc. Coobmiaroniyecs: cocysl. ['MapaBnuyeckue MeXaHu3Mbl.



Atmocdepa 3emnun u arMmocepHoe aaBieHue. [IpuUMHBI CyIIECTBOBAHUS
BO3aymHOW oOonmouku 3emin. OmbiT Toppuuennu. H3mepenuwe atmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO 1aBJICHHUS.

JelicTBue XKUIKOCTH W ra3a Ha IMOrPYKEHHOE B HHUX TeJlO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUA aTMOCHEPHOTO JABIICHHUS.

3aBUCHUMOCTH BBITAIKUBAIOIIECH CUITBI OT 00bEMA MOTPYKEHHOM YacTH Teja U

MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YCIOBHE IUIaBAHUS TEN: IJIABAHWE WIH MOTPYKEHHUE TEI B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIAa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOWMIEHM  CWJIbL,  JCHCTBYIOIIEHM Ha  TEO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CUJIbI, ICUCTBYIOIEH HA TEJIO B
KUJKOCTH, OT MacChl TeJa.

4. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIONIEH Ha TEJIO B KUIAKOCTH, OT 00bEMA MOTPYKEHHONU B KHUIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa I KOHCTPYUPOBAHUE JIOAKU U ONIPEACIICHUE
€€ rpy30N0AbEMHOCTH.

A A S o o

~

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocTthie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio
paBHOBecus phruara. [I[puMeHenne npaBuiia paBHOBECHS phiuara K OJIOKY. «30J10TOe
npaBuio» MexaHuku. KIIJ[ mpocTteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass sHeprua. KuHeTndeckas UM TMOTEHUHUAJbHAS  SHEPrusl.
[IpeBpailieHrie OJHOTO BHJIa MEXAHMYECKON PHEPruu B JAPYrod. 3aKOH COXpPaHECHUS
SHEPIrUU B MEXAHHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.



Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenrie pabOTHI CUJIBI TPEHUSI PU PABHOMEPHOM JABUKEHHUH Teja 1O
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnepoBaHue ycioBUM paBHOBECHS pblyara.

3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3nea 6. TensioBbIe AIBJICHUS.
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO--KUHETUYECKOM TEOpPHUH  CTPOEHUS
BelecTsa. Macca W pa3mepbl aTOMOB M MOJEKyJ. OMBITHI, MOATBEPKIAIOIINE
OCHOBHBIE I0JIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.
Mogenu TBEPAOro, JKUIKOIO U ra3000pa3HOr0 COCTOSHUI — BelLIECTBa.
Kpucrammmnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKECHUU MOJIEKYJSIPHO--KHHETHYECKON TEOPHH.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIUIOBOE paCIIMPEHNE U CHKATHE.
Temneparypa. CBA3p TeMIeparypsl CO CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BrHyTpeHHsst sHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEpruu:
TeIJIonepeaaya U CoBepIlIeHne padoThl. Buapl Temionepenadn: TEMIOMPOBOIHOCTb,
KOHBEKIIUSA, U3IIyYCHUE.
KonnuectBo TemnoTel. YjenbHas TEIUVIOEMKOCTh BellecTBA. TemnooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOro OanaHca. [lnaBnenue u orBepaeBaHue
KPUCTAJUIMYECKUX BELIECTB. YJAenbHas Terwiora miasieHus. [lapooOpas3oBanue u
koHaeHcauus. Mcnapenune. Kumnenuwe. VYpaenbHas Teora napooOpa3oBaHMS.
3aBUCUMOCTh TEMIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.
BnaxnocTh BO3ayXa.
DHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.
[Tpununel paGotel TeroBbix asurateneil KIIJ[ TemmoBoro aBuratesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.
3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.
Hemoncmpauuu.
1. HaGnronenue 6poyHOBCKOTO JABUKCHHUS.
2. HaGmonenue nuddyszuu.
3. HaOntonenue siBneHui cMauyMBaHus U KaMWUISIPHBIX SIBJICHUMH.
4. HabmroneHue TemioBOro paciupeHus Ted.
5. M3MeHeHue naBieHHs] ra3a MpU U3MEHEHWH 00bEMa M HArpeBaHUM WU
OXJIaXKICHUH.

6. IlpaBuna usmepeHus Temneparypsl.
Bubl Teronepenaym.
OxJnakieHue Ipy COBEPUICHUH PabOTHI.



9. HarpeBanue nipu coBepiiieHuH pabOThI BHEIITHUMH CHJIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN PA3IMUHbBIX BEIIECTB.

11. HabnrogeHue KUneHus.

12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl MpHU IJIaBJICHUU.

13. Moenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmnbITHI 10 OOHAPYKEHUIO AEHCTBHS CUJ MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITel MO HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, XUIAKOCTEH U

TBEPJIBIX TEIL.
4. OmnpepneneHue AaBICHUS BO3yXa B OAJTIOHE HIIPUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00b&éMa
Y HarpeBaHMs WIH OXJIaXKICHUSL.

6. [IpoBepka rumoressl JMHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGmionenve wu3MeHEHUs BHYTPEHHEW DSHEpruM Tela B  pe3ysbTaTe
Terionepeaayr U padboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue siBIEHUS TEIUIOOOMEHA TMPU CMEIIMBAaHUM XOJIOAHOW U

ropstuer BOJIBL.

9. OmnpezneneHue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJAOU MPHU TEIIOOOMEHE

C HarpeThIM METAJUTNYECKUM [IUIUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHus..

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poma »IEKTpUYECKUX 3apsioB. Bi3ammojercTBue
3apspKEeHHBIX Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJCHCTBUS 3apsSKEHHBIX
TeJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMHU).

OnekTpudeckoe mnosne. Hanpspk€HHOCTR  diekTpudeckoro mons. [IpuHnumn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »ieKTpuU4ecKUX 3apsaoB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpOBOIHUKY U AUAJIEKTPUKUA. 3aKOH COXPAHEHHS JIEKTPUUECKOTO
3apsna.

DJIEKTPUYECKUIT TOK. YCIOBUSI CYIIECTBOBAaHMS DJICKTPUUECKOTO  TOKA.
VCTOYHMKM TIOCTOSIHHOTO TOKa. JIeWCTBHUS SIEKTPUUYECKOTOo ToKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas  uenb. Cuna  Toka.  DJEKTPUYECKOE  HamNpsHKEHUE.
ConpoTuBiIeHUE NPOBOJAHUKA. Y AETBHOE COMPOTUBIICHUE BelecTBa. 3akoH OMa JJist
ydacTka uenu. [locimenoBaTenbHOe U napauieibHOE COSTUHEHNE IPOBOJHUKOB.



PaGora u MoOIIHOCTH BJEKTpUueckoro Toka. 3akoH JDxoyns—Jlenua.
DneKTpUYecKre NEeNu U MOTPEOUTENH AIeKTpUUeCKor 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

ITocTosiHHBIE MarHUThl. B3anMoeCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarHuTHOE 1oJjie 3eMJIM U €ro 3HaYeHHE IS )KU3HU Ha 3emiie. OnbIT IpcTea.
MarnutHoe 1oJie JIEKTPUIECKOro Toka. [I[puMeHeHne 3MeKTpOMarHuTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TMOJI HA TMPOBOJHUK C TOKOM. OJEKTPOABUTATEIh
MOCTOSSHHOTO  TOKa. Mcmosib30BaHWE  DJIEKTPOJBUTATENICd B TEXHUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajiess. SBieHUE 3JAEKTpOMArHUTHOM WHAYKIUU. [IpaBuio JleHna.
DnexTporeHeparop. Cnoco0b1 MOJIy4EHUS AIIEKTPUYECKOU SHEPIUU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKAst HHAYKIIUS.
3aKOH COXpAaHEHHUS IEKTPUUECKUX 3aPsJI0B.
[TpOBOTHUKH U JUAJIECKTPUKH.
MoaenupoBaHue CUIIOBBIX JINHUW 3JIEKTPUUYECKOTO TOJIA.
M CTOYHUKH ITOCTOSSHHOT'O TOKA.
JIerCTBUSI 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. I3MepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCcKOro HAMPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.

W O N U AW RE
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. B3zauMoiernicTsue mocTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

e
00 N o U

. OnwIT Dpcrena.

. MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

. JleicTBHE€ MarHMTHOTO MOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

N N NN
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. OnbiTel @apages.
. 3aBUCUMOCTh HaNpaBJI€HUS HWHAYKIUOHHOIO TOKa OT YCIOBHM €ro

N
N

BO3HUKHOBEHUS.
25. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomel u onvimel.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITel 1O HAOMIOACHUIO 3JEKTPU3alMKd TeJl HHAYKUMEW W 1pHU
CONPUKOCHOBEHHH.

HccnmenoBanne JEHMCTBUS  DJIEKTPUYECKOTO TMOJII HA IPOBOJHUKU U
JUDJIEKTPHKH.

C6opka u poBepka padOThI IJIEKTPUUECKOM LIETIH TOCTOSTHHOTO TOKA.
W3mepeHne U peryaupoBaHKe CHIIbI TOKA.

N3mepeHne U peryampoBaHue HAMIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIAYIIETO 4Yepe3 PpPE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD JIEKTPHUUECKOTO COITPOTHUBIICHMS
IIPOBOJHUKA OT €r0 JJIMHBI, IUTOIIAIA MTONIEPEYHOTO CEYEHUS U MaTeprara.
[IpoBepka mpaBwiIa CJIOKEHHUS HANPSOHKEHUH TPH  IOCJIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JUisl CWJIbI TOKA IPU NapaJUIEIBHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIErO 4YEpe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

Onpenenenue KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO MOJISl TIOCTOSIHHBIX MAarHUTOB IIPU UX OOBEAUHEHUU U
paszeneHuu.

HccnenoBanue 1€WCTBYS 3JIEKTPUYECKOIO TOKa HA MArHUTHYIO CTPEJIKY.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJECHCTBUS KaTYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUS TOKA B KaTyLIKE.
N3yyenue neicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
KoncTpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATENS.

N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.

OnpITbl MO MCCIENOBAHUIO SABJICHHUSI AJEKTPOMATHUTHOM MHIYKLIHH:
UCCJIeIOBAHNE U3MEHEHUI 3HAYEHHUS 1 HaIlpaBJiIeHUs! MHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexannuyeckue siBJIeHMS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema  OTCYéTa.
OTHOCUTENBHOCTh MEXaHWYECKOTO JBWXKEHHsS. PaBHOMEpHOE MNpPAMOJIMHENHOE
nBrKeHrne. HepaBHOMEpHOE MNpsMONMHENHOE IBHKEeHHE. CpelnHss U MIHOBEHHAs
CKOpOCTH TeJ1a IIPYU HEPABHOMEPHOM JIBIKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHeiHOoe fABmkeHue. (CBoOonHOE
najgenue. OnbIThl [ anumes.



PaBHOMEpHOE NBIWXKEHUE MO OKpYyKHOCTH. Ileprog u wactota oOpareHwus.
JIunenHas u yrioBast CKOpoCTH. LIEeHTpOoCTpeMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropout 3akon Herorona. Tpernii 3akoH Hprorona.
[IpyHIMI CYTIEPIIO3UIIMK CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMS: cuila TPEHUS CKOJIBKEHUs, CHUJIa
TPEHUs IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. JIpwkenuwe maHeT BOkpyr CousHpa. lIlepBas kocmMuyeckas CKOpOCTb.
HesecoMoCTh U nieperpysKu.

PaBHOBecue MmarepuasibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3Mmenenne umiyinbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannyeckasi paboTa U MOUIHOCTh. PaboTa cuil TSXKECTH, ypyrocTH, TPEHUs.
Ces3p sHeprun u pabotel. [loTeHumanbHast »HeEprus Tena, MOAHATOrO Hal
ITIOBEPXHOCTBIO 3eMiM. lloTeHIManbpHas 3HEPrust c:kaTou NnpykuHbl. KnHetnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPTHH. 3aKOH COXPAHEHHSI MEXAaHMYECKON
DHEPI'UH.

Jlemoncmpayuu.

1. HabnroneHue MeXaHM4YeCKOro IBMKEHUS Tella OTHOCHUTEIBHO Pa3HbIX Tl

OTCU€TA.

2. CpaBHEHME NyTed W TPAaGKTOPUM JABWXKEHUS OJHOTO M TOrO XK€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HabGnrogenue nBM>KeHMs Tela 0 OKPY>KHOCTH.
HabmroieHue MexaHM4ecKUX SIBICHHUM, MPOUCXOISAIIUX B CHUCTEME OTCUETa
«Tenexka» pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.
7. 3aBUCMMOCTb YCKOPEHMS Te€ja OT MacChl Tejaa W JEHUCTBYIOIIEM HA HETO
CUJIBL.
HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.
M3meHenue Beca Tesa Ipyu yCKOPEHHOM JBHKECHUH.
10. [lepenaua nMmyJsbca npyu B3aUMOJICVCTBUN TEI.
11. [IpeoOpazoBanus 3HEPrUU NPU B3aUMOACHCTBUU TEN.
12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.
13. CoxpaHeHHe UMITYJIbCca ITPU aOCOTIOTHO YIPYTOM B3aUMOACHCTBUU.
14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.
15. CoxpaHeHre MEXaHUYECKOW SHEPTUr Mpu CBOOOTHOM IaJICHUU.
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16. CoxpaHeHHE MEXaHUYECKOW SHEPruM MPU JBHKEHUHU Tella MOJ JIeUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa [ pa3roHa M JaJbHEWILIEr0 PaBHOMEPHOTO
JBM>KCHUS IIAPUKA WIN TEIIECKKH.

2. OnpeneneHue cpeaHed CKOPOCTU CKOJBXEHUS Opycka WA JIBUKCHHS
HIapUKA 10 HAKJIOHHOW INTOCKOCTH.

3. OmpeneneHUe YCKOPEHUs Tella NPU PABHOYCKOPEHHOM JBHUKEHHHM IIO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHWe 3aBUCHUMOCTHM MHYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUIIOTE3BI: €CIIM TIPU PABHOYCKOPEHHOM JBIDKCHHUU 0€3
HayaJbHOM CKOPOCTH IIyTH OTHOCATCS Kak pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJINHAKOBHI.

6. MccrnegoBanue 3aBUCUMOCTHM CHJIBI TPEHHUSI CKOJIBKEHHSI OT  CHJIBI
HOPMAaJIBLHOTO JIaBJICHHUSI.

Omnpenenenue kKodPphuireHTa TPEHUSI CKOJIbKECHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBUKEHUU Teja Mo
TOPU30HTATIBLHON TOBEPXHOCTH.

10. Onpenenenrie  pabOThl  CUJIBI  YNPYrOCTH HOpH  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3yueHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: MEPHUOI,
4acToTa, aMIUINTyJa. MaremMaTH4ecKuil M TNpPYKWUHHbIA MasTHUKU. [IpeBpamienue
DHEPTUU TP KOJIeOATETHHOM JIBHKCHHH.

3aTyxaromnme KOJIeOaHMsI. BrinyxkaeHHbIE KOJIeOaHMsI. Pe3onanc.
Mexanunueckue BoaHbI. CBOMCTBAa MEXaHUYECKUX BOJH. [IpononbHbIe U TONIepeyYHbIe
BOJIHBI. J[JIMHA BOJHBI U CKOPOCTHb €€ pacnpocTpaHeHHs. MexXxaHU4eCKHue BOJIHBI B
TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakenue 3Byka. MHbpasByk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue komeOaHUU TeNI MO NOEHCTBUEM CHJIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
Hab6nronenune BRIHY)ISHHBIX KOJI€OaHMI U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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6. AKYCTHYECKHIl pEe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue 4acTOTHl U MepUO/Ia KOIeOaHUI MaTeMaTHYECKOTO MasgTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoieOaHUu MPY>KUHHOTO MAagTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOJa KOJIEOAHWN TOJBEIICEHHOTO K HUTHU

rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH Meproia KOJIeOaHu Mpy>KUHHOTO MasiTHUKA OT
Macchl rpy3a.

5. IIpoBepka HeE3aBHUCHUMOCTH TEpHOJa KOJIeOaHWN Tpy3a, MOJBEHICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmBITBI,  JEMOHCTPUPYIONIME  3aBUCHMOCTh  IIepHojIa  KoJieOaHWi
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHust CBOOOJHOTO MaeHHUS.

Pazgea 10. DneKTpoOMAarHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TIOJIE. DIIEKTPOMATrHUTHBIE BOJIHBL. CaoiicTBa
AIEKTPOMArHuTHBIX BOJH. [Ilkama »nexTpomarHuTHBIX BOJH. lcmnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJISL COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa cBera. CkopocTh cBera. BonHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwvie pabomul u onvimaol.

1. W3yuenue CBOWMCTB 3JIEKTPOMATHUTHBIX BOJH C TMOMOIIBIO MOOUIBEHOTO

TenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBasg mogeinb cBeta. Ictounnku ceera. [IpsMosimHeiHOe pacnpoCTpaHEHHE
ceera. 3armenusi Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHus cBera. llonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Mcnonb30BaHWe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBOJIAX.

Jlunza. Xon mydeit B mun3e. OnTudeckas cuctema ¢oTtoarrapara, MUKPOCKOIIa
1 Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekrp. OmnbiTel HetoTona. Crnoxxenue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpakeHue CBeTA.

3. Ilomyuyenue n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
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[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop nyuel B coOuparoiei JInH3e.

XoJ Iyder B pacCEenBarOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[TpuHun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.
11. Paznmoskenue 6eoro cBeTa B CIEKTP.

12. HonyquHe Oenoro ceeTa IIpU CIIOKCHHUHU CBCTA PpAa3HbIX IBCTOB.

Jlabopamopnvie pabomul u onvimaul.

1.

HccnenoBanre 3aBUCHUMOCTH yIJla OTPa)KEHUs CBETOBOrO Jiydya OT yrjia
NaJICHUS.

N3yuyenune xapakTepucTUK U300paxKeHus peIMeTa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMJICHUS CBETOBOIO Jiyda OT yrija
NaJICHUS Ha TPAHUIIE «BO3TYyX—CTEKIION.

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JIUH3BI.

OmnpeneneHue (HOKYCHOTO PACCTOSIHUS M ONTHUYECKOM CHIIBI COOMparoien
JIMH3BI.

OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEI IO BOCHPHUATHIO I[BETA MPEAMETOB NpPU WX HAOIIOJECHUHM Yepes
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Onwitel Pezepdopna u mmanerapHas mozenb aroma. Mojenb aroma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Alb(da-, 6eTa- U ramma-uziaydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas moaens atomHoro siapa. M3oromnel. PagnoakTuBHbIE MTpeBpamieHusl.
ITepuon nosypacnaia aTOMHBIX SIIEP.

SnepHble peakiuu. 3aKOHBI COXPaHEHMS 3apsAJIOBOTO M MacCOBOTO YMCEIN.
DOHeprus CBA3U aTOMHBIX sAnep. CBsi3b Maccel W 3HEpruu. Peakuuu cuHTe3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas osHepreruka. JleWCTBUA pPaAMOAKTUBHBIX M3JIyYEHUM Ha JKHABBIC
OpPraHU3MBI.
Hemoncmpayuu.

1
2
3
4.
5
6

CnexTpbl U3ITy4EeHUS U MTOTJIOMIEHNS.

CnexTpsl pa3aIu4HbIX Ta30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPAIIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomel u onvimel.



1. HaOnrogeHue CIIOMIHBIX U TMHEHYATHIX CIIEKTPOB U3IIYUYEHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(mo dhoTorpadusam).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOAYJIb TIPEIHA3HAYCH JJI CUCTEMAaTU3alluU U
0000IIIeHNUsT MPEIMETHOTO COJCPKAHUS W OMBITa JEATEILHOCTH, MPUOOPETEHHOTO
OpyU U3YYEHUU BCEro Kypca (U3UKHM, a Takke s MOATOTOBKU K OCHOBHOMY
rOCyapCTBEHHOMY OJK3aMEHy MO (U3MUKE IS OO0Yy4alolUXCs, BBIOPABIIUX ATOT
y4eOHBIN TpeIMeT.

[Ipy u3yyeHUH NaHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI
NEATETLHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTIDKEHHE TMPEAMETHBIX H
METalpeJIMETHBIX  IJIAHUPYEMBIX  pe3ysibTatoB  oOydeHus,  (popmupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOCHME HAYYHBIX METOJOB HCCIEHOBAHUS
SABJICHUN TPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHATH (DU3NUYECKUE
SABJICHUS, TPUMEHSS T[OJy4YCHHBbIC 3HAHWS, pelaTh 3aJa4d, B TOM 4YHUCIE
Ka4ue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMONATBHO AEATEIBHOCTHBIN XapaKTep JaHHOIO pa3feia pealnu3yeTrcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIOIHSIOT 3a1aHUs], B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUM pacrmo3HaBaTh W HAyYHO OOBACHATH
(dbu3nyecKkue SBICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

UCII0JIb30BaTh HAyYHbIE METOABI UCCIENOBaHUS (PU3NUYECKUX SIBICHUU, B TOM
YuUCJIe 1JI MPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUN, HampuMep, MPAaKTUYECKOTO HCMOJb30BAHUS PA3IMUYHBIX UCTOYHUKOB
HSHEPIMM Ha OCHOBE 3aKOHA MPEBPAICHHUS W COXPAHEHHUS BCEX HU3BECTHBIX BHUOB
SHEPIUH.

IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA TIIPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBILIET'O OBPA30BAHUSA

N3yyenue pU3MKM Ha YpOBHE OCHOBHOT'O 00IIEr0 00pa30BaHMs HAIPaBJIEHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METalmpeIMETHBIX U MpPEIMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaToOB.

B pesynbTare uzyuenusi P3Nk Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs Y
oOyyaromierocss OyayT cOpMHUpOBaHBI CIEAYIOUIME JUYHOCTHBIE pE3yJbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:
— MPOSIBJICHUE HMHTEPECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU
(du3nuecKoil HayKu;
— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;



2) rpa’KaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJE€HUHU OOIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTUXKEHUU
1)7637197

— OCO3HAaHUE BAXKHOCTH MOPAIBHO--3TUYECKUX IPUHIHUIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPHUSTHE AICTETUYECKUX KayecTB (pu3Mueckod HayKku: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MIO3HAHMSA

— OCO3HaHHE IEHHOCTU (PHU3UYECKOW HAyKH KakK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTHM, Ba)KHEWILIEH COCTaBIISIOLIEH
KYJbTYpBHI;

— pa3BUTHE HAy4yHOM J0003HATEIBHOCTH, HHTEpPEca K HCCIEIOBATEIbCKOM
NEeATEIIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbsl M IMOLMOHAJIBHOI0 0JIAT OOy M
— OCO3HaHUE IIEHHOCTH 0e30macHoro obpas3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTU IMpaBWil O€30MacCHOr0 IOBEIEHUS Ha
TpaHCIIOPTE, HAa JOpOorax, C J3JEKTPUUECKUM M TEIUIOBBIM OOOpPYJOBaHHEM B
JOMAIIHUX YCIIOBHUSIX;

— c(OpMUPOBAHHOCTh HaBbIKa pe(iekcuu, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY
Y TAKOT'0 JK€ MpaBa y Ipyroro 4ejioBeKa,;

6) Tpy10BOI0 BOCTIMTAHMS:

— AKTUBHOE YYacTHE€ B pEIICHUWU NPAKTUYECKUX 3a4ad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alliy, TOpoJia, Kpasi) TEXHOJOTHYECKON M COIMAIbHOMN
HaNpaBJIE€HHOCTH, TPEOYIOLIUX B TOM YUCiIE U (PU3NUYECKUX 3HAHU;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npo(decChid, CBSI3aHHBIX C (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAllMsI Ha TNPUMEHEHHE (PU3NYECKHX 3HAHWM [Js pelleHus 3adad B
o0jacTu OKpyXaroliel cpenpl, IJIAHUPOBAHUS TIOCTYNIKOB M OLEHKH MX
BO3MOKHBIX ITOCHEACTBUN JJIs1 OKPYKAIOIIEW CPEJIbl;

— OCO3HaHUE TJI00ATBHOTO XapaKTepa 3KOJOTMYECKHX NpodjieM M MyTed ux
peleHns;

8) agmanTanuM K M3MEHAOIUMCH YCJIOBMAM COLUAJIBLHOH W NPHPOIHOU
cpeabl:

— MOTPEOHOCTH BO B3aUMOJACHCTBUHU MTPH BBINOJIHEHUN UCCIIEIOBAaHUM U MPOECKTOB
(u3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

— TIOBBIIIEHWE YPOBHSA CBOEHM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHUYECKYIO
NEATENIbHOCTD;



— MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWU, B TOM 4YHcIie (GOPMYyINPOBATH
UJIEH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— Oco3HaHue Ne(PUIUTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

— TUTAHUPOBAHKUE CBOETO Pa3BUTHS B MPUOOPETCHNN HOBBIX (PH3UUECCKIX 3HAHMIA,
— CTpeMJICHHE aHAJM3UPOBATh M BBHISBISTH B3aWMOCBSI3U MPUPOJIBI, OOIIECTBA H
HSKOHOMUKH, B TOM YHUCJIC C UCTIOJIB30BaHUEM (PU3NICCKUX 3HAHU;

— OIICHKa CBOMX JCWUCTBUH C YYETOM BIUSHHUS Ha OKPYXKAIOIIYI0 Cpemy,
BO3MOJKHBIX TJI00ATBHBIX TIOCIICICTBUH.

METANIPEJMETHBIE PE3YJIBTATDBI
B pesynbrarte ocBoeHHS MPOTpaMMEI 10 (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOydaromierocs OyayT chOpMHpPOBaHbI MeTampeaMeTHbIe
pe3yJabTaThl, BKJIIOYAIONIME MMO3HABATE/IbHbIC YHUBEpPCAIbHbIC Y4eOHBIC NEUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JIEHCTBHS,  PETYISITUBHBIC
YHUBEpCaAIbHBIC YIeOHbIC TCHCTBUS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
ba3oBble Jioruyeckue 1eiicTBUS:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC TMPU3HAKH OOBEKTOB
(s1BICHUIN);

e YCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK KIAaCCU(PHUKAIMK, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,;

e BBIABIISITH 3aKOHOMEPHOCTH W MPOTHBOPEYHUS B pacCcMaTpHBaeMbIX (pakTax,
JAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHUSIM;

e BBIBJISITH NPUUYMHHO--CIICJICTBEHHBIC CBSA3U TPU HU3YYCHHH (HU3HUECKUX
SIBJICHUI M TPOIECCOB, JIENIaTh BBIBOJBI C MCIOJIB30BAHUEM JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHWH, BBIIBUTATh THIIOTE3bI O B3aMMOCBI3SIX
(bU3NYECKUX BEJINYNH;

e CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHust yueOHo# (usnyeckoi 3amauu
(cpaBHEHME  HECKOJBKMX  BAapUAHTOB  pEIICHHsS, BbIOOp  Hambomee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIZICTICHHBIX KPUTEPHCB).

Ba3oBrbIe ucciaenoBarejbCKHe A1eHCTBUA.

e HCIIOJIH30BaTh BOIPOCH! KaK MCCIIEIOBATEILCKUI HHCTPYMEHT ITO3HAHUS;

e TMPOBOJUTH MO CAMOCTOSITEILHO COCTABIEHHOMY TUIAHY OTBIT, HECIIOXHBIN
bu3MYeCKuil  DKCMEPUMEHT, HEOONBIIOE HCCIeNOBaHue (HU3UIECKOTO
SIBJICHHS,

e OIICHWBATHh Ha IPUMEHUMOCTH U JOCTOBEPHOCTH MH(OPMAITHIO, TOTYUYECHHYIO
B XO/I€ UCCJIETOBAHMSI WM YKCIIEPUMEHTA;



CaMOCTOSITENIbHO (HOpMYIUpPOBaTh 00OOIIEHUSI U BBIBOJBI MO pe3yibTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (DU3HUECKUX
IPOIIECCOB, a TAKXKE BBIIBUTATDH MPEIIOJIOKEHUS 00 MX Pa3sBUTHU B HOBBIX
YCIIOBUAX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

IPUMEHATh PA3IUYHbIE METOJAbI, HHCTPYMEHTBHI U 3alpOChl MPU IMOUCKE U
orOope HH(OpPMAIMKM WM JIaHHBIX C Y4€TOM TMPEMJIOKEHHOW Yy4eOHOU
dbusnyeckoit 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMAILIUIO
pa3IMYHBIX BUAOB U (POPM TPEICTABICHHUS,

CaMOCTOATEJILHO  BBIOMpAaTh  ONTUMalbHYIO  (OpMy  IpeACTaBICHUS
uH(OpMAIUU U WUTIOCTPUPOBATH PEIIacMble 3a7a4l HECIOKHBIMUA CXEMaMU,
JuarpaMMamu, MHOU TpaduKoil 1 1X KOMOWHAIIUSAMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XoAe OOCYyXJeHHs y4eOHOro marepuaia, pe3ysibTaToB JadOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMBbI U
BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha pEIICHUE 3a/Jayd U MOJJAep KaHUe
OJ1aroeNaTeIbHOCTH OOILEHUS;

COIIOCTABJIATH CBOM CYXKIEHUS C CYKICHUSIMH IPYTHX YYACTHHKOB TUANIOTa,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO MPENCTaBIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3MYECKOrO OIbITa
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

MOHMMAaTh M UCTOJb30BaTh MPEUMYIIIECTBA KOMAHAHON W MHIWBUIYaIbHOU
paboThI IPH PELIEHUH KOHKPETHOU (PU3NYECKON pOOIeMBbl;

IPUHUMATH 1I€JId COBMECTHOM JeSATeIbHOCTH, OPraHU30BbIBATh IEUCTBUS TIO
e€ JOCTMKEHMIO: paclpeiesisiTh poJid, 00CYX1aTh MPOLECCHl U PE3YJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKUX JIFOJICH;

BBITIOJHATh CBOIO YacTh palOThI, AOCTHras KadeCTBEHHOTO pe3yibTaTa IO
CBOEMY HAIpPAaBICHUIO W KOOPIUHHUPYS CBOM IEHUCTBHUS C APYTMMH YJICHAMHU
KOMaH/1bl;

OLICHMBAaTh KayecTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM YUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOITUX IS
peteHust GU3NIECKUX 3HAHUM;



OPUEHTUPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  MPUHATUSA  pEUICHUI
(MHIMBUAYAJIbHOE, NPHUHATHE PELICHWs B TIpyNIne, MPUHATUE pELIEHUN
rpyIIoNn);

CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pELICHMs] (PU3NYECKON 3a7auu WIH
IUIaHa HCCJIENOBAaHUS € YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh MIPEIaracMble BAPUAHTHI pELICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHBIN HHTEJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeJularaTh IJIaH €€ N3MEHEHNUS;
OOBSICHATH  NPUYMHBI  JIOCTHKEHUS  (HENOCTHI)KEHHUS)  pe3ylbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JIE€SATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJIHEHUS
(u3MYECKOro HCCIe0BaHUs WM ITPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENIBCTB,
U3MEHUBIIUXCS  CHUTyallMil, YCTAaHOBJIGHHBIX  OIMIMOOK,  BO3HUKILIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh €051 HA MECTO APYTOro 4YeJoBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyroro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpH pelieHUH (PU3NUECKUX 3a/1ay U B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE 7K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI
K xoniy oOyueHus B 7 Kjacce npeaMeTHbIE pPe3ybTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BaTh MOHATHS: (PM3MYECKUE M XUMHUYECKHE SIBICHHS, HaOII0IeHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, CAMHUIIBI (U3MUECKUX BEIUYHMH, aTOM,
MOJIEKYyJla, arperaTHbie COCTOSIHMS ~ BemiecTBa  (TBEpHOE,  IKHUJIKOE,
razoo0pa3Hoe), MEXaHW4YeCKoe JIBM)KEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSAMOJIMHEWHOE), TPAaGKTOpHUsA, paBHOACHCTBYyIOMAs cuiaa, aedopmarius
(ynpyras, macTudeckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/bI;
paznuuath sBieHUs (auddys3usa, TEMIOBOE IBMIKEHHWE YACTHI[ BEIIECTBA,
paBHOMEpPHOE  JBW)KEHHE,  HEPaBHOMEPHOE  JIBIDKCHHE,  HHEpIIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECUE TBEPABIX TEN C 3aAKPEIUVIEHHOU OCBHIO
BpaIlcHUs, TIepeaada TaBJICHUS TBEPABIMU TEJIaMH, KUJIKOCTSIMH M Ta3aMH,
aTMOoc(pepHOE JMaBJICHHE, IIJIaBaHWE TeEJ, NPEBPAIICHUS MEXaHWYECKON
DHEPTUH) TO OMHCAHUIO WX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacro3HaBaTh  MPOSBICHUE  M3YYCHHBIX  (U3MUYECKUX  SBJICHHA B
OKpYXaloleM MHUpe, B TOM 4YHuCIe (U3UYECKUE SBJICHHS B TIPHPOJC:
IPUMEPHl JBIKEHUS C Pa3IMYHBIMH CKOPOCTSMH B KUBOM W HEXKUBOU



npupojie, IEUCTBUE CWIblI TPEHUS B TMPUPOAE U TEXHHUKE, BIUSIHUE
aTMOc(epHOro JaBJIEHUS HA KMBOW OpTaHW3M, IUIaBaHUE PbIO, phluard B
TEeJIe YelOBeKa, MPH 3TOM IMEPEBOAUTH MPAKTHYECKYIO 3a/ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh M3YYEHHBIC CBOMCTBA TEN W (PU3MUYECKHE SBJICHUS, UCIOJIb3YS
¢dusznyeckue BenUUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIA YIPYIOCTH, CUJa TSDKECTH, BEC Tea,
CWJia TpeHus, AaBjieHue (TBEPIOTO Tena, KUIKOCTH, Ta3a), BhITAJIKUBAIOLIAS
CWJIa, MEXaHW4yeckass paldoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(Q(PUIIMEHT TMOJEe3HOTO JCUCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIMAIIbHASL ~ 3HEpPrus), TMpPU ONHCAHUM MPABWIBHO TPAKTOBATh
(bu3MYECKUN CMBICI MCTOIB3yEMbIX BEJIHUYMH, UX 0003HAYCHHS U €IUHUIIBI
bu3MUeCKUX BETUYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(GU3MYECKYI0 BEJIUYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTEepU30BaTh CBOWCTBA Ted, (U3UYECKUE SABJICHHUS U TPOILECCHI,
UCIIOJIB3Ys TMpaBuia CIOXEHUs Ccuil (BIOJb OJHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, MpPaBUIO paBHOBecusl phiuara (0Jioka),
«30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIuH,
IpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alHChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3MUECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA TE€J, B TOM YUCIE U
B KOHTEKCTE CUTYyalMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISTH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2 JOruueckux
miaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (U3UUECKUX SIBIICHUM,
(bU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a7a4u B 1—2 NEWCTBUS, UCTIONB3Ys 3aKOHBI i (DOPMYJIBI,
CBsI3bIBaIONIUE (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlayu
3aMKMChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (PU3NYECKHE BEIUYHHBI B
bopMyabl W TMPOBOAWTH PACU€Thl, HAXOAUTHh CIPABOYHBIE JIaHHBIE,
HEOOXoAMMbIE  JUIsl  pelleHusl  3a]ady, OLEHUBATh  PEATMCTHYHOCTH
MOJIyYeHHOU (PU3NYECKON BETUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXHO PEIIUTh TPU  OMOIIU
(bU3MYECKUX METOJO0B, B OMHCAHUM HMCCIIEIOBAHUS BBIIACIATH MPOBEPSIEMOE
NpeanosoxkeHue (TUIOTE3Y), pa3iudyaTb U MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3ynbTaT, HaXOAWTh OIMMOKH B XOJE OIbITa, JENaThb BBIBOJBI IO €ro
pe3yabTaram;

MIPOBOJIUTH OTBITHI TIO HAOMIOJACHUIO (PM3UYECKUX SBICHUNA W (DU3NIECKUX
CBOMCTB Tel: (OopMyJIMpOBaTh MpPOBEpPSEMbIe MPEANOI0KEHHS, COOUpaATh



YCTaHOBKY M3 TPEJIOKEHHOTO O0OpYy/IOBaHUS, 3alHMCHIBATh XOJ OMbITa U
(dbopMynupOBaTh BHIBOBI;

BBITIOJIHATH MPSAMbIEC U3MEPEHUS PACCTOSIHUS, BDEMEHH, MacChl Tella, 00bEMa,
CWIbl W TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M IUGPOBBIX
npuOOpoOB, 3amUChIBaTh IOKa3aHUA MPUOOPOB C YUETOM 3aJlaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOANUTH MCCIENOBAHUE 3aBHCHUMOCTH OJHOM (PU3NYECKON BEIUYUHBI OT
JIPYrol ¢ HCIOJb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCUMOCTH MYTHU
PaBHOMEPHO JBHKYIIETOCS TeJia OT BPEMEHH JIBU)KEHUS TeJa, CUIIbI TPEHUs
CKOJIBKEHHUSI OT Beca TeJjla, KadecTBa OOpabOTKH MMOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CUJIbl TPEHMSI OT IUIOIIATU CONPUKOCHOBEHHUS TEJ, CHUJIbI
YyIOPYrOCTH OT YIUIMHEHHUS TPY>KUHBI, BBITAIKUBAIOLICH CHJIBI OT 00BEMa
NOrpyXKEHHON YacTH TeNa U OT IUIOTHOCTHU JKUJKOCTH, €€ HE3aBUCHUMOCTH OT
IUIOTHOCTU Tella, OT TJIyOMHBI, HA KOTOPYIO HOTPYXEHO TeNO, YCIOBUMN
IUTABaHMS TEJ, YCJIOBUW pPaBHOBECHS phlyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUU Y4EOHOTO MCCIIE0BaHuUs, COOUpaTh YCTAHOBKY U BBITIOJHATD
U3MEpEHHs, CIIeAys TMPEAIOKCHHOMY IUIaHy, (PUKCHUpOBATh pe3yabTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUJAC MNPEUIOKEHHBIX
TaOJIUI ¥ TpapUKOB, 1€1aTh BEIBOJIBI 110 PE3YyIbTaTaM HUCCIIEI0BAHUS;
IPOBOJNTH KOCBEHHBIE H3MEpEHUsl (U3MUECKUX BEIUYUH (IJIOTHOCTD
BEIIIECTBA KUJAKOCTU M TBEPAOTO TENa, CHJIA TPEHUSI CKOJIbKCHHS, TaBICHHUE
BO3/lyXa, BBITAJKHUBAIOIIAsl CHJIA, JEUCTBYIOIIAsi Ha TMOTrpyKEHHOE B
KUIKOCTh TEJ0, KOAP(HUIIMESHT MOJE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB),
clieys TMpPEeAO)KEHHOM MHCTPYKLIMM: TPU  BBIIOJIHEHUU HW3MEpPEeHMI
coOMpPAaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIATH 3HAYCHHE MCKOMOM
BEJIMYMHBI,

COOJIIO/IaTh TIPaBWJIA TEXHUKHU OE30MacHOCTH IMpU padoTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOMIAIOIIMECs COCYAbl, OapoMmeTp, phlyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TNTOCKOCTB;
XapaKTepu30BaTh  NPUHLUIOBl  JEHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOMl Ha HX omnucaHus (B TOM 4YHUCIE:
MOJIIUITHAKK,  YCTPOWCTBO  BOJOMPOBOJAA, THAPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMED, MOPIIIHEBON HACOC, apEOMETP), UCIIONb3Ysl 3HAHUS O
CBOMCTBax (PM3UYECKHUX SIBIICHUW M HEOOXOauUMBbIC (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIUIO O IPUMEpax) MPaKTUIECKOTO
UCTIONb30BaHUsl  (PU3WYECKUX 3HAHWH B TOBCEAHEBHOW JKHM3HH JJIA
oOecrieueHus: 0€30MaCHOCTH MPU 0OpaALIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU



yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYIIECTBISATH OTOOp HUCTOYHMKOB HHpopManuu B UWHTepHere B
COOTBETCTBHM C 3aJaHHBIM MOMCKOBBIM 3al[POCOM, Ha OCHOBE HMMEIOLINXCS
3HAHUA W TyTEM CPaBHEHUS PA3JUYHBIX HCTOYHUKOB  BBIACISATH
uHbOpMaIMIO, KOTOpasi SBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPU BBITIOJIHEHUH Y4YE€OHBIX 3aJaHUN HAyYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECypChl
cetu MHTEepHEeT, BIageTh NOpUEMaMU  KOHCIIEKTUPOBAHUA  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE KPAaTKWE IMHUCbMEHHBIE U YCTHBIE COOOILECHHS Ha
OCHOBE 2—3 HCTOYHUKOB HH(POpMAIUU (PU3NUYECKOTO COJIEPKAHUSA, B TOM
quciie MyOJIMYHO JeNaTh KpaTKUe COOOLIEHUS O pe3yIbTaTaxX MPOEKTOB WU
y4€OHBIX HCCJIEJIOBAHMIA, NMPH 3TOM T'PAMOTHO HCIONb30BaTh H3YYECHHBIN
NOHATUUHBIA anmapaT Kypca (HU3MKH, CONPOBOXKIATh BBICTYILJICHUE
MPE3ECHTAILUEN;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBAaHUN paclpeneniTh
O0s13aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJayaMH,
CIEIUTh 3a BBINOJHEHWEM IUIaHA JICUCTBUM, AaJE€KBATHO OLICHUBATH
COOCTBEHHBI  BKJAJ B  JEATEIbHOCTb  T[PYMNIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonmy oOydenust B 8 kiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIMOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbI€ COCTOSAHUS BEIIECTBA, KPUCTANINUYECKUE U
aMopdHBIe Tela, HACHIIIICHHBIA M HEHACBIIICHHBIA Tap, BIAKHOCTh BO3yXa,
TeMIIEpaTypa, BHYTPEHHsISI 3HEPrusi, TEIUIOBOW IBHUTaTElb, AJIEMEHTAPHbIN
AIEKTPUYECKUN 3apsl, SJIEKTPUUYECKOE IOJIE, MMPOBOJHUKA U AUIJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

paznuyath SBJCHUS (TEIUIOBOE pacCHIMpEHUE M CXaTue, Terulonepeaaya,
TETIJIOBOC PABHOBECHE, CMAYMBAHHE, KalWJUISIPHBIC SIBJICHUS, HWCIIAPEHHUE,
KOHJCHCAIIUs, TUIaBJICHWE, KpUCTaUIM3alus (OTBEpJeBaHUE), KHUIICHHUE,
Terionepeaaya (TermiIonpoOBOIHOCTb, KOHBEKIIUS, U3TyUYCHHE), DIICKTPU3ALIHS
T€JI, B3aUMOJICUCTBHUE 3apsi/IOB, NCHCTBUS DJICKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHWE, B3aMMOJICHCTBHE MArHHUTOB, JICMCTBHE MATHUTHOTO IOJII Ha
MPOBOJAHUK C TOKOM, 3JEKTPOMATrHUTHAS WHAYKUHS) IO OMUCAHHUI0 HUX
XapaKTEpPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX ITAHHOE
(bu3nUecKoe SIBICHHUE;



pacrmo3HaBaTh  NPOSIBICHHE  W3YYEHHBIX  (U3MYECKUX  SBICHUH B
OKpYXXaloIlleM MHpe, B TOM 4HclIe (U3NUecKue SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KaWJUISIPHBIC SIBICHUS B MIPUPOJIE, KPUCTAILIIBI
B mnpupoje, uznyudenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, OJJICKTPUYECKHE SBJIICHHUS B
atMocgepe, 3JEeKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MOJie 3eMIIH,
npeid MmotocoB, pojib MAarHUTHOTO TOJS JUIS KU3HU Ha 3emiie, MOJSIpHOE
CUSIHUE, TIPU ATOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4€OHYIO, BBIICIAThH
CYILIECTBEHHbIEC CBOMCTBA (IpU3HAKK) (PU3NUECKUX SIBJICHUM;

OMKCHIBATh M3YYEHHBIC CBOMCTBA TEN U (PU3MUYECKHUE SIBJICHUS, UCIOJIb3YS
¢dusznyeckue BENUYMHBI (TeMIiepaTypa, BHYTPEHHSISI DHEPIHs, KOJINYECTBO
TEIUIOTHI, yA€TbHAs TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs TEIUIOTA TIaBICHHUS,
yleabHas TeIoTa napooOpa3oBaHus, yJelbHas TEIUIOTa CTOPAHUs TOIUIMBA,
KOA(Q(GUIUEHT MOJE3HOTO ACUCTBUS TEIJIOBOW MAIIUHBI, OTHOCUTEJIbHAS
BJIQKHOCTh BO3/yXa, JSJCKTPUUYECKUN 3apsl, Cuja TOKa, AJIEKTPUUIECKOE
HanpsOKEHUE, COMPOTHBIICHHWE TIPOBOJIHWKA, YICIBHOE COMPOTHUBIICHHE
BEIIeCTBa, pad0Ta W MOIIHOCTh SJICKTPUYECKOTO TOKa), MPU OMHCAHUU
IOPAaBWIBHO TPAaKTOBaThb (PU3MUYECKUII CMBICI HUCIHOJB3YEMBIX BEJIUYMH,
0003HaUYEHUA M EAUHULBI (PU3MYECKUX BEJIMYMH, HAXOAUTh (QOPMYJIbL,
CBSI3BIBAIOIIUE JAHHYIO (DU3UYECKYI0 BEIWYMHY C JIPYTMMH BEIUYMHAMH,
CTPOUTH rpaUKN H3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYNH;
XapakTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETHYECKON TeopuH
CTPOEHMSI BEILECTBA, MPUHIUI CYNEPHO3ULUU TMoJiel (Ha KayeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma I ydacTka Ienu, 3aKOH
Jxoyns—Jlenna, 3akOH COXpaHEHUS DHEPTUHU, IPU 3TOM JaBaTh CIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBACHATh (U3NYECKUE MPOLECChl M CBOWCTBAa Te€l, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMid MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHWE U3 |—2 JOrmuecKux
miaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (DM3UYECKUX SIBIICHUM,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7auu B 2—3 AeMCTBUSL, UCTIONb3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3BIBAIONINE (PU3NICCKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJa4u
3alChIBaTh KPATKOE YCJIOBUE, BBISIBIATh HEAOCTATOK JAHHBIX JIJISI PEIICHUS
3a/layu, BBIOUpATh 3aKOHBI W (HOPMYJIBI, HEOOXOAMMBIE NJisi €€ pEeIICHUs,
OPOBOAUTH PAacy€Thl M CpaBHUBATh IOJIYYEHHOE 3HAUY€HUE (QU3NUECKOU
BEJIMUMHBI C U3BECTHBIMU JTAHHBIMU;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHIMTh TMPH TMOMOIIU
GuU3MYECKUX METOAOB, HCIOJB3Yysl ONHCAHWE WCCIEIOBAaHUS, BBIICIATDH



IIPOBEPAEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPABUJIBHOCTh  IOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

MPOBOJUTD OIBITHI 0 HAOMIOACHUIO (DU3HUECKUX SBICHUN WU (PU3UIECKUX
CBOMCTB TeJ (KaNWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JJaBJICHMSI BO3/lyXa OT €ro
00BbEMa, TeMIepaTypbl, CKOPOCTH IMPOLIEcCa OCThIBAHUS U HAarpeBaHus IpU
U3ITy4eHHUH OT I[BETAa M3JIy4aroleil (OrIomaroleid) MoBEpXHOCTH, CKOPOCTh
VCIIAPEHUSI BOJBI OT TEMIEPATYPHI KUJIKOCTA U IUIOMIAAN €€ MOBEPXHOCTH,
AJIEKTpU3alnsg Tel U B3aUMOJAEWCTBHE  DJIEKTPUUECKHX  3apsJIOB,
B3aMMOJICICTBHE MOCTOSHHBIX MarHUTOB, BU3yaJM3alllsi MarHUTHBIX MOJIEH
IOCTOSTHHBIX MarHUTOB, I€WCTBUS MarHUTHOT'O IOJI HAa IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJEKTPOABUTATENS IOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSIEMbIE MPEANONOKEHHs, COOUPATh YCTAaHOBKY U3
IpEJI0AKEHHOTO 000pY/I0BaHuUs, OMHUCHIBaTh XOJI ONbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHATH MPSMBIE U3MEPEHUsI TEMIIEpPaTypbl, OTHOCUTEIbHON BIAKHOCTHU
BO3/lyXa, CHJIbl TOKa, HAINpSOKEHUS C UCHOJIb30BAHUEM aHAJOTOBBIX
npuOOpPOB M AATYUKOB (DU3MYECKUX BEIMYHMH, CPAaBHUBATh PE3YJIbTATHI
U3MEPEHMH ¢ yU€TOM 3a/1aHHOM a0COIIOTHOM MOTPEUTHOCTH;

IPOBOJNUTH UCCIEIOBAHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOW BEIUYUHBI OT
Jpyrol C  HUCHOJIb30BAHMEM  NPSMBIX  HM3MEpPEHHM  (3aBUCHUMOCTh
COMPOTHUBJIEHUS TPOBOJHUKA OT €r0 JJIMHBI, IJIOMAIU NONEPEYHOTO CEUEHUS
U YAEJIBHOIO CONPOTHBJICHUS BEIIECTBA ITPOBOJHUKA, CHJIBI TOKA, MUIYILErO
yepe3 NPOBOJHUK, OT HANpsDKEHUST Ha IPOBOJHUKE, HCCIECIOBAaHUE
NOCJIEOBATENBHOTO M NApPAJUIENBHOTO  COCIMHEHHWWA  IPOBOJHMKOB):
IJIAaHUPOBATH MCCIIEIOBAHNE, COOMPATh YCTAHOBKY M BBINIOJHATH U3MEPEHUS,
cienysl MNpPeJIoKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJbTAThl MOJYyYEHHOH
3aBHCHUMOCTH B BUJE TaOJMIl U rpaUKOB, JeJaTh BBIBOJBI M0 pe3yibTaTaM
UCCJIEIOBAHNS;

IPOBOJUTh KOCBEHHbIE M3MepeHUs: (usnyeckux BenuuyuH (yIenbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBJIEHUE MPOBOIHNUKA, pab0Ta U MOIIHOCTh
AIEKTPUYECKOTO TOKa): IUTAHUPOBATH U3MEpPEHHS, cobupathb
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys IpPEUIOKEHHON HWHCTPYKLUWH, U
BBIYMCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII0JIaTh MPaBWJIa TEXHUKHU O€30MacHOCTH MpU padoTe ¢ JadOpaTOPHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh  MNPUHIUIBI  JCHCTBUS ~ M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA MX OMHUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEpPMETP, BOJBTMETP,
CUETUMK DJIEKTPUYECKOM HHEPIrUu, JJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE



NPENOXPAHUTEIH, SJIEKTPOMArHUT, 3JIEKTPOABUIATENb MOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHUS O CBOMCTBaX (PU3MUECKHX SIBICHUM U HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

e pacmo3HaBaThb IMPOCTbIE TEXHUYECKHE YCTPOMCTBA W HU3MEPUTEIbHbBIC
npUOOPHI MO CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KHUJIKOCTHBIA TEPMOMETP,
TEPMOC, TICUXPOMETP, THIPOMETp, JABUTATE]Ib BHYTPEHHErO CrOpaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl JJIEKTPUUYECKUX Lened ¢
MOCJIEAOBATENBHBIM U MAPAJUIENbHBIM COCIMHEHUEM JJIEMEHTOB, pa3iauydast
YCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX TIETIEH;

e TMPUBOAUTH MPUMEPHI (HAXOAUTH UH(OPMAIUIO O TPUMEPAX) MPAKTUUECKOTO
UCIIONb30BaHUSl  (PU3MYECKUX 3HAHUKW B TOBCEAHEBHOW JKU3HM JJIA
obecrniedyeHrs 0€30MaCHOCTH MPH OOpaIlEHUH C TPUOOPaMHU U TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOTO
IIOBEJCHUS B OKPYIKAIOILIEH Cpene;

e OCYILIECTBIIATH MOUCK MH(pOpMaK (HU3NUECKOro coaepxanus B MIuTepuere,
Ha OCHOBE MMEIOUIMXCS 3HAHUM W MYTEM CpPaBHEHUS JONOJHUTEIBHBIX
VMCTOYHHUKOB BBIJEIATh MH(DOPMALUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBOMN
WA MOKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BaTh NPU BBHINOJIHEHUU Y4YEOHBIX 3aJaHUN HayYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpPIKAHUS, CIIPABOUYHBIE MaTEpHAalIbl, PECYPCHI
cetu MuTepHer, BiageTh NpUEMAMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e co37aBaTb COOCTBEHHBbIE IHCbMEHHbIE U KpAaTKHE YCTHBIE COOOIIEHUS,
0o000mass uH(pOpMAIMI0O W3 HECKOJBKHX HCTOYHHUKOB  (PU3HUYECKOIO
coJiep>KaHusl, B TOM YHCIJIE€ MyOJUYHO MPEACTABIATh Pe3yJabTaThl MPOEKTHON
WJIM UCCJIEI0BATENbCKOU IESITENIbHOCTH, MIPU 3TOM I'PAaMOTHO HCIOJIb30BaTh
W3YYCHHBIM TOHSATUWHBIN  ammapar Kypca (U3MKH, COMNPOBOXKIAThH
BBICTYIIJICHUE NTPE3EHTALUEH;

e IMpHU BBHIIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (PU3MYECKHUX
MPOLIECCOB  paclpeAensaTh OOS3aHHOCTH B TpyHne B COOTBETCTBHHM C
MOCTABJICHHBIMU 33J]a4aMU, CIEAUTHh 3a BBIIIOJHEHHEM IJIaHa JEHCTBUUA U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIH BKJIaJ B
NEATEIbHOCTh TPYIIIBI, BBICTPAWBATh KOMMYHHKAaTHBHOE B3aMMOJIECHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xonmy oOydenust B 9 kiacce npeaMeTHbIE pe3yibTaThl HA 0A30BOM ypOBHE

JOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

e HCIOJb30BAaTh TMOHATHS: CHCTEMa OTCU€Ta, MaTepHallbHas  TOYKa,
TPACKTOPHs,, OTHOCUTEIHbHOCTh MEXAaHMYECKOIO JIBIKEHUS, aedopmarius
(ympyrasi, TmiacTHU4YecKasi), TpEHHE, UEHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TAKECTHU, aOCOMIOTHO TBEPIOE TENO,



LHEHTP TSDKECTU TBEPAOrO Tejla, paBHOBECHE, MEXaHHMYECKHE KOleOaHUs U
BOJIHBI, 3BYK, UH(Pa3BYK U YIbTPa3BYK, 3JICKTPOMArHUTHbIE BOJHBI, LIKajIa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JaJTbHO30PKOCTh, CIIEKTPHI
UCIIyCKaHMsI U MOTJIOLIEHUs, anb(a-, 0eTa- U ramMma-u3Iy4eHHs, U30TOIIbI,
sJIepHast SHEPTeTHKA;

pa3nuuaTh SBJICHHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHENHHOE
JNBUKEHUE, PABHOYCKOPEHHOE MNPSIMOJUHEHHOE JBW)XXEHHE, CBOOOJHOE
NaJicHUE TeJ, PAaBHOMEPHOE ABM)KEHHE MO OKPYXHOCTH, B3aUMOJAEWUCTBUE
TN, PEaKTUBHOE JBHIJKEHUE, KOJIEOATEIbHOE [BIKEHUE (3aTyXarollue Hu
BBIHYX/ICHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JBM)KEHUE, OTpPa)KCHUE
3ByKa, MPSMOJMHENHOE pACIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE
CBETa, NOJHOE BHYTPEHHEE OTPaXKCHHE CBETAa, paslio’KeHHE OeNoro cBeTa B
CHEKTp M CIOXKEHHE CHEKTPAJIBbHBIX 1IBETOB, TUCIIEPCUS CBETA, ECTECTBEHHAs
PaZMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CIIEKTpa H3JIyYEHHUs) IO
OMMCAaHWUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh  MPOSBIECHUE  M3YYCHHBIX  (DU3MUECKHX  SIBICHUHA B
OKpy’XXalIleM Mupe (B TOM YuCIEe (PUINYECKUE SBICHHUS B HPHUPOJE:
IPUJIUBBI U OTJIUBBI, JBUKEHHE IMaHeT COJHEYHON CHCTEMBl, PEAKTUBHOE
JIBUKCHHE JKUBBIX OPTaHM3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IlyHaMH, 3XO0, LIBETA TEJI, ONTHYECKUE
SBJIEHUSS B MPHUPOJE, Oouosoruyeckoe  JAeMCTBHE  BHJUMOTO,
yIbTPapUOJIETOBOIO U  PEHTTEHOBCKOTO  W3IyY€HUH, €CTECTBEHHBI
paaMoOaKTUBHBIN (OH, KOCMUYECKHE Jy4H, PpaJUOAKTHUBHOE H3IIyuyeHHUE
MIPUPOIHBIX MUHEPAJIOB, ACHCTBHE PAAHMOAKTUBHBIX M3IIyYCHUI Ha OPTaHUu3M
YeJIOBeKa), MpU 3TOM IMEPEBOAMTH MNPAKTUYECKYIO 3aJadyy B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh M3YYECHHbIC CBOMCTBA T€l M (PU3MUECKHE SIBJICHUS, UCIOJb3YS
dbusznyeckue BeIWUMHBI (CpelHSsE W MIHOBEHHAs CKOPOCTh Tella TpHu
HEPaBHOMEPHOM JIBIDKEHUH, YCKOpPEHHWE, TMepeMelIeHUe, IyTh, YrioBas
CKOpPOCTb, CHUJa TPEHHUSA, CUJa YIPYroCTH, CHJIa TSKECTH, YCKOpPEHHUE
CBOOOJIHOTO TMaJeHus, BEC Tejla, HUMIIYJIbC Tejla, HMIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHIMANbHAS DSHEprus Tena,
MOJIHATOTO HAaJl TOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHAS SHEPTHs CXKaTOU
NPYXUHBI, KHHETUYECKasi SHEPTHUs, MOJIHAS MEXaHWUYECKas SHEPTHs, TePUO.T
U 4YacToTa KoJieOaHWM, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeslb MPEJIOMJICHHUS Cpelbl), MNpH OMHCAHUU
OPaBWIBHO TPAKTOBaThb (PU3UUYECKUII CMBICI HUCHOJB3YEMBIX BEJIWYHH,
000O3HAaY€HUsI M E€IUHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,



CBSI3BIBAIONTUE JAaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMHU BEIUYMHAMH,
CTPOUTH TpaPrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3HUECKHUE SIBJICHUS U TPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIUI CYNIEPIO3UIIMN CUJI, IPUHIIUIT OTHOCUTENbHOCTU ["anumes, 3aKOHbI
HrioToHa, 3aKOH COXpaHEHHSI UMITYJIbCA, 3aKOHBI OTPAXKEHHS U MPEIOMIICHUS
CBETa, 3aKOHBI COXPAaHEHHUs 3apsSAOBOrO M MACCOBOTO YMCEN MPHU SACPHBIX
peakuusX, MOph HITOM JiaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3alMUChIBaTh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSACHATH (U3MUECKUE TMPOILIECChl M CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYyaIluii TPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATH
NPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JOTMYECKUX
IaroB C ONOpod Ha 2-3 HW3YYEHHBIX CBOMCTBAa (U3UUECKUX SIBIICHUI,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIC 3a/1a4u (ONMUpPAIOLIMECcs HA CUCTEMY U3 2—3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (DU3MUECKUE BEIMYMHBI: Ha
OCHOBE aHaliM3a yCIOBHS 33Jaud 3alUCBhIBaTh KPATKOE YCIOBHE, BBISBIATH
HEJIOCTAIONINE WM U30BITOYHBIE JaHHBIC, BHIOUPATh 3aKOHBI U (hOPMYIIHI,
HEOOXOAUMbIE Ui  pEIIEHUs, TMPOBOJAUTH pAcuy€Tbl U  OIICHUBATh
PEATUCTUYHOCTH TOTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MpOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPH  TOMOIIU
(bU3MYECKUX METOJIOB, HCIOJIb3ysl OINKMCAHWE WCCIEIOBAaHUsA, BBIICIAThH
MPOBEPSIEMOE  TPENINOJIOKEHNE, OIEHWBATh MPaBUJIBLHOCTh  MOPSAKA
MIPOBEICHUSI KCCIICIOBAHUS, J€JIaTh BHIBOJIbI, UHTEPIIPETUPOBATH PE3YJILTATHI
HaOIIOICHUM U OIBITOB;

MIPOBOJIUTH OIBITHI TIO HAOTIOACHUIO (DM3UYECKUX SBICHUA WM (PU3NIECKUX
CBOMCTB Ten (M3yueHHWe BTOpPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS
DHEPTUH, 3aBHUCHUMOCTb TMEpHojia KojeOaHWil MPY>KWUHHOTO MAasTHHUKA OT
MacChl Tpy3a M JKECTKOCTH TIPYKWHBI M HE3aBUCHUMOCTb OT aMILUTUATYIbI
MaJlbIX KOJeOaHUM, MPSIMOJUHEHMHOE PACHpPOCTPAHEHHE CBETA, PA3JI0KCHHUE
Oenoro cBeTa B CIEKTP, U3YUYCHHUE CBOMCTB N300paKeHHS B TNIOCKOM 3epKaJie
U CBOWMCTB H300paXeHHs MpeaMeTa B COoOHparomiel JHMH3e, HaOII0JeHUE
CIUTONTHBIX Y TUHEHYATHIX CIIEKTPOB MU3IIYUYCHHS): CAMOCTOSATEIHLHO COOUPaTh
YCTaHOBKY U3 N30BITOYHOTO HabOpa 000pyI0BaHMs, OMUCHIBATH X0/ OIbITA U
€ro pe3yNbTaThl, (OPMYITHPOBATH BHIBOIBL;

MPOBOJUTH TPU HEOOXOJUMOCTH CEPHUIO0 TPSIMBIX W3MEPECHHM, OMpeness
cCpeqHee 3HayeHHe u3MepsieMol BenuuyuHbl ((POKycHOE paccTosiHHE
coOuparoieli JIMH3bI), OOOCHOBBIBATH BBIOOp Ccrocob0a HU3MEpEeHHs
(M3MepUTeNIbHOTO PUdOpa);



OPOBOAUTH  HCCIECAOBAHHWE 3aBUCUMOCTEH  (U3WYECKUX BEIMYUH C
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHI (3aBUCUMOCTB ITyTH OT BPEMEHHU IpHU
pPaBHOYCKOPEHHOM  JBW)KCHMHM 0O€3 HauaJbHOW CKOpPOCTH, TMeEpHoia
KoJIe0aHUI MaTeMaTHYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJIa
OTpa)KEHHUs CBETa OT yIJja MaJeHUs U yria MpeJIOMJICHUs OT yIJa NaJeHUs):
IUIAHUPOBATH ~ HUCCIEJOBAaHUE, CAMOCTOSTEIBHO COOMpPATh  YCTAaHOBKY,
¢buKcHpOBaTh Pe3yNbTaThl MOTYYCHHONW 3aBUCUMOCTH (DU3MUECKUX BEITMYUH
B BUJI€ TaOnuIl U rpauKOB, AeNIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;
IPOBOJNUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUYMH (CPEIHAS CKOPOCTh
U YCKOpDEHHME Tela IMpU pPaBHOYCKOPEHHOM JIBJKEHUHU, YCKOPEHHUE
CBOOOMHOTO TajaeHus, >KECTKOCTh TPYKUHBI, KOI(QPUIMEHT TpeHus
CKOJIbKEHUSI, MEXaHW4yeckas paboTa M MOIIHOCTb, YacTOTa M TEpUOJ
KoJIe0aHUI MaTeMaTUYECKOro U MPYKUHHOTO MasATHUKOB, ONITUYECKasl CUIIA
coOuparomen JIMH3bI, pPaJlOaKTUBHBIM (OH): IUIAHUPOBATH H3MEPEHMUS,
cOOMpPATh IKCTIEPUMEHTAIIEHYIO YCTAHOBKY M BBITIOJTHATH U3MEPEHHUSI, CIIEAYs
OPEIJIOKEHHOW  MHCTPYKIIMHM, BBIYUCIATH  3HAUYCHHWE  BEIMYUHBI |
aHAJIM3UPOBATh MOJYYCHHBIE PE3YNbTAThl C YUYETOM 33JJaHHOW MOTPEIIHOCTH
U3MEpPECHUMN;

co0II0/1aTh IpaBUla TEXHUKK O€30MacHOCTU IpU padoTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH M3YYCHHBIX (PU3NYECKUX MOJENEi:
MaTepuagbHas TOUKa, abOCOJIOTHO TBEPJOE TENO, TOUECUHBI HCTOYHUK CBETA,
Jdy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTOMa, HYKJIOHHAs MOJENb
aTOMHOTO s111pa;

XapaKTepu30BaTh  MPUHIUIBI  JEHCTBUS  M3yYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha WX omucaHus (B TOM 4YHUCIHE:
CHHUJIOMETP, AATYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHHUSI, paKeTa, 3X0JI0T,
OYKH, Mepuckomn, ¢oToannapar, ONTHUYECKUE CBETOBObI, CIEKTPOCKOIL,
JIO3UMETP, Kamepa BUIIbCOHA), UCTIOIB3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKUX
SBJICHU U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMbl M CXEMAaTU4YHBbIE PUCYHKHM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOILIECCOB MPU
pelieHny  y4yeOHO--TIPaKTUYECKUX  3a7ay, ONTHYECKHUE CXEMbl IS
MOCTPOEHUS N300pAKEHU B IJIOCKOM 3€pKajie M cOOMparoIei JINH3E;
NPUBOAUTH IPUMEPHI (HAXOAUTh MH(POPMAIIUIO O MPUMEPaAX) IPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PM3MYECKUX 3HAHUHW B TOBCEAHEBHOM JKM3HM JJIA
oOecrieueHust 0€30MaCHOCTH MPU OOpaIEHUH ¢ MPUOOPAMU M TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOLIEHU CpelIe;



OCYIIECTBIIATH TOUCK HH(popManuu Gpuzndeckoro coaepkanus B UntepHeTe,
CaMOCTOATENLHO  (HOPMYIUPYS TIOMCKOBBIM  3ampoc, HAXOIUTh IyTH
ONpEAeNeHUs] JOCTOBEPHOCTH TOJMYyYEHHOW HHQPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTENIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MPU BBITIOJHEHUHN YYEOHBIX 33JaHUl HAYYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3NUECKOTO COACpPIKAHUSA, CIIPABOYHBIE MaTEPHAIBI, PECYPCHI
cetru UHTepHer, BrageTb NpU€MaMM  KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHHMS HAa OCHOBE
uHQOpMaAIUU M3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO COJACpPIKAHUS,
NyOJIMYHO TPEACTABIATh PE3YyIbTaThl MPOECKTHON WIIM HCCIIEN0BATEIbCKON
JESATENbHOCTH, IIPU 3TOM T'PAaMOTHO MCMOJIb30BATh W3YYECHHBINA MOHSATUWHBIN
anmapar u3y4aemMoro pasjeia (PU3MKM U COMPOBOXKIATh BBICTYILJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoapupie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecype
Pa3znea 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusmka - HaykKa 0 IPUPOJIE 2
1.2 dusnyeckue BEITHYUHEI 2 1 Buommozeka HOK
https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBIH METOJ1 TO3HAHUS 2 1
Hroro mo pazueny 6
Pa3nes 2. [lepBoHaya/ibHbIe CBEICHUS] O CTPOEHHUH BellleCTBa
2.1 CrpoeHue BeliecTBa 1
29 JIBr>KeHUE U B3aUMOICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
BEIIECTBA https://m.edso00.ru/7f416194
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 2
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHU4ecKoe TBHKCHUE 3
3.2 WNuepuwmsi, Mmacca, IMIIOTHOCTH 4 1 bubmiorexa HOK
’ ’ https://m.eds00.ru/7f416194
3.3 Cuna. Bune! cun 14 1 2
Hroro no paszneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
41 asnenue. llepenaya naBneHust TBEpAbIMU 3
TeJlaMH, )KUIKOCTSIMHU U Ta3aMHu
4.2 JlaBiIeHHE KUIKOCTH 5 Bu6mmorexa [LIOK
4.3 ATMmochepHOe TaBIeHHE 6 https://m.eds00.ru/7f416194
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 1 3
B HUX TEJIO
Hroro no pazgeny 21

Pa3nen

5. Padora u MOIIIHOCTH. DHeprus



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

51 Pabora 1 MomHOCTH 3 1
5.2 [IpocThie MeXaHU3MBI 5 1 buGmiorexa LIOK
' https://m.edso0.ru/7f416194
5.3 MexaHuueckasi SHeprus 4 1 1
Hroro no pazueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 12
8 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/nn IpOrpaMMET Beero KOﬁHTpOJIbHI)Ie HpﬁaKanecmle 06PA30BATETbHBIE
padoThI padoThI pecypesI
Pa3nen 1. TemioBble siBjeHUs
. bubmuorexa [JOK
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenosbie nporecc! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
21 DNeKTpUUYeCcKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTHbIe sBACHHA 6 . 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DJIeKTPOMATHHTHAS HHYKILHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uppoBbIE
Ne i/ IporpaMmb1 pa Beero Kontpoabubie IlpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
pecypchbl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHH4YeCcKOe ABUKEHUE U CIIOCOOBI €ro 10
OIHCaHHA bubmuoreka [JOK
1.2 Bsaumopeticteue Ten 20 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10
Hroro no pazneny 40
Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 Mexanudeckue KojaeOaHust 7 Bu6morexa LIOK
2.2 MexaHu4ecKue BOJIHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15

Pa3znen 3. 3J'[eKTpOMaFHI/ITHOC moJi€ U 3JICKTPOMATrHUTHBIC BOJIHBI

ONeKTpOMarHUTHOE MOJIe U bubnnoreka [JOK
3.1 6 _
JJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 bubmiorexa LIOK
: PHOOP https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6eroro cBeta B CIIEKTP 3
Hroro no pazgeny 15
Pa3nes 5. KBaHTOBBIC AIBICHUA
5.1 Hcnyckanue U NOTJIOLEHUE CBETA aTOMOM 4
5.2 Ctpoenue aTOMHOTrO siipa 6 bubmorexa [IOK
' P AP https://m.edsoo.ru/7f41a4a6
5.3 S nepHble peakuuu 7
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHMe U 000OIIEHUE COIEPIKAHHS 9 bubmmoreka [IOK



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

Kypca ¢pu3mku 3a 7-9 kimacc

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

Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27 ‘
IMOYPOYHOE IINTAHUPOBAHUE
7 KITACC
KonuyectBo yacos DJIeKTPOHHBIE

117:1 Tema ypoka Beero Konrpoubusie  Ilpakruyeckue :)Igg)agz?;;fe LHBIC

padoTbI padoTbI pecypesi

1 ®du3nka — Hayka o npupoje. SABiIeHus npupoasl 1

2 dusnueckue SABICHUS 1

3 du3nyecKue BEIIMYUHBI U MX U3MEPCHHE 1
VYpok-uccnenosanue "M3mepenue remieparypbl

4 IIPH TIOMOIITH KMJIKOCTHOT'O TEPMOMETPA U 1 1
JaT4YMKa TeMneparypol”

5 Mertoasl HaydHOTO MO3HaHUs. Onucanue 1 bu6nmoreka [JOK
(bU3HYECKUX SIBICHUHN C TIOMOIIBIO MOJIETei https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

6 JAIbHOCTH MOJIETA HIapuKa, MyIEHHOTO 1 1
TOPU30HTANIBHO, TEM O0JIbIIE, YeM OOJIbIIE BHICOTA
mycka"

7 Crpoenue BeniectBa. ONBITHI, TOKA3bIBAIOIINE 1 bubnnoreka [JOK
JIMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMIKEeHHE YacTHIl BEIISCTBA 1 Bubmiorexa IJOK

https://m.edsoo.ru/ff0a013e

9 VYpok-uccnenoBanue «ONBITH 0 HAOIIOACHUIO 1 1
TEIUIOBOTO PACHIMPEHUS Ta30B»

10 ArperaTHbpie COCTOSIHHSI BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

11 O600611eHMe 10 Ifaweny «HepBOHa‘laJIBH);Ie 1 EH@_IHOTeKa IOK
CBEJICHII O CTPOEHHUH BElLIECTBAY ttps://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Mexanuyeckoe 1BuxeHue. PaBHomepHoe u bubnmoreka [JOK
12 _
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Ciopocte. Eaunuue! ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHU ABUKECHUS bubmnorexa LIOK
yr p a https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 WNueprusa. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/ff0a0cL0
[TnoTHOCTH BemiecTBa. Pacuer Macchl U 00beMa bubmuorexa [JOK
16 :
TeJa MO ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabota «Onpeenenue mioTHOCTU
TBEPIOTO TETA»
bubmuorexa [JOK
n "
18 Pewmenne 3anau o reme "[1noTHOCTH BemecTBa https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKa B3aUMO/ICUCTBUS TEI.
Cwita ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yueHue 3aBUCUMOCTH
20 pactsbkeHus (1eopMaln) NpyKUHbI OT
IIPUJIOKEHHOMN CUIIBI»
21 [[IBnenue Tsrotenus. Cuia TSKeCcTu
22 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec bubnuorexa [JOK
tena. Pemenne 3aga4d mo reme "Cuia tsoxectn"” https://m.edsoo.ru/ff0al778
Cwita TsbkecTd Ha Apyrux miaHetax. Gusundeckue bubnunoreka [JOK
23 :
XapaKTEPUCTUKHU IIJIaHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 HMswepenme cuit. Jlasamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OJHON bubnnorexka [JOK
26 . . .
npsiMoil. PaBHoAeCTBYOIas CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo reme "PaBHonelicTByromas
cun"
28 Cuna tpenus u e€ Buapl. TpeHue B Ipupose u bubnuoreka [IOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

TCXHHUKE

https://m.edsoo.ru/ff0alb9c

JlaboparopHas pabota «/3ydenue 3aBucuMocTu

bu6mmoreka [IOK

29 CHIIBI TPEHHS! CKONIBXKEHNUS OT CHIIBI JABIICHUA 1 https://m.edsoo.ru/ff0alccs
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3aa4 Ha onpezeneHue
PaBHOAECHCTBYIOIIEH CUIIbI
Pemienue 3amau no remam: «Bec Tenay,

31 « a(bnqecfoe n3o0pakeHue crn, «CHITbD» buGmorexa LIOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUI»
KonTtponpsHas padora no Temam: «MexaHu4eckoe
32 IBUXKEeHHE», «Macca, IIoTHOCThY, «Bec Tenay,
«['padmueckoe n3obpaxxkenue cuiny, «CUb»

33 Jasnenue. CriocoObl yMEHbIICHUS U YBEJIUYECHUS bubnnorexa [HOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT bubnnoreka [JOK

34 N :
00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 [Tepenaua naBneHust TBEPABIMU TEIIAMU, bu6mmoreka [IOK
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )UJIKOCTH U Ta3€, BRI3BAHHOE bubnmnoreka [JOK
JIEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no reme «J/laBneHue B KUIAKOCTH U bubnunoreka [JOK
raze. 3akoH Ilackamns» https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 Coobmaiomuecs cocy ! https://m.edsoo.ru/ff0a2970

39 I'mopaBinueckuii mpecc bubmiorexa HOK

P p https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBO KHIKOCTHBIN HACOC

.. bu6mmorekxa [IOK

41 ATtmocdepa 3emin ¥ MPUINHBI €€ CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2bsa

bu6mmoreka [JOK

42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE https://m.edsoo.ru/ff0azbsa

43 N3mepenne armocdeproro nasnenus. OnbIT bubnmnoreka [JOK

Toppuyennu

https://m.edsoo.ru/ff0a2da8
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44 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI bubnmoreka [JOK
HaJl ypOBHEM MOpA https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe naBieHne Ha bubnunoreka HOK
Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amay mo teme " ATmocdepHoe
napieHue"
47 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE B bubnnoreka [HOK
HUX TeN0. ApXHUMEI0Ba Cujia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OnpeneneHue
48 BI)ITa}I)KI/IBgIO epﬁ CHJTBI efII)C’li TOIIICH Ha TEJI0 1 Eubmorexa IIOK
HI > yrom ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlabGopaTtopHas pabora o teme «MccnenoBanue
49 BaBI/ICI:/IMO(I:TI/I Bgca Tella B BOAC OT 06’béll\[/[a 1 brbmoreka [JOK
. https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B KUJKOCTh YaCTH TeJa»
bu6mmoreka [IOK
50 [napatue en https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKH U 1
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cymos.
52 Bosx OHJ'IaiiaHI/Ie» «/laBenue TBE )Iblzl(HTeJ'I Bubumorexa [IOK
YOI ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEN U ra30B»
53 KonTponbhas pabota mo Teme «JlaBnenue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexanmiccias pabota https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MomgocTs. EHHAIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, 1
pa3BUBaeMOM IIPHU NOBEME MO JiecTHHULIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecue cuil Ha
peryare
58 Prruaru B TexHuKe, OBITY U IPUPO/IE. 0.5 bubnuotexa [JOK
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JlaGopaTtopHas pabota «lVccinenoBanue ycioBuit
paBHOBECHSI pblyara

https://m.edsoo.ru/ff0a478e

59 Pemenue 3agau no reme «Y Cl0BUSL paBHOBECHUS 1 bubnunoreka HOK
pbryara https://m.edsoo.ru/ff0a48a6
KoadduimenT nonesHoro neiicTBusi MeXaHu3Ma.

60 Jlaboparopnas padota «M3mepenue KI1/] 1 0.5
HAKJIOHHOM TJIOCKOCTH»

61 Pemenue 3agau mo teme "PaboTta, MOIITHOCTB, 1 bubmuorexa [JOK
KIT1" https://m.edsoo.ru/ff0a4c48

62 Mexannueckas sHeprus. Kunernueckas u 1 bubnnorexa [HJOK
MOTEHIIMATbHAsI SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUSI MEXaHUUYECKON IHEPTUHN 1 bubmmorexa LIOK

P p https://m.eds00.ru/ff0a4360
YPOK-IKCIIEpUMEHT 110 TEME

64 "DKCEepUMEHTAIBHOE ONPEIeICHUE U3MEHEHUS 1 1
KMHETUYECKOW M IMOTEHINAJIbHON SHEPTUU IIPU
CKaThIBAHUHM TeJia MO0 HAKJIOHHOM MJIOCKOCTH"

65 KonTponsHnas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUsD)

66 PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme 1 bubnnorexka [JOK
"Mexanndeckoe aBrxeHue" https://m.edsoo.ru/ff0a4ee6
PesepsHblil ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK

67 n pd o n 1 .

JlaBieHue TBEPIBIX TEIN, )KUIAKOCTEN U ra30B https://m.edsoo.ru/ffOa4ffe
PesepBHblit ypok. PaGoTta ¢ Tekctamu 1o teme
68 " " 1
Pa6ota. MomHocTh. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KosnuecTBo yacos DJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka
. yp Beero KOﬁHTpO.}IbeIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoThI padoThI pecypesI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYCCKON TCOPHH U UX ogLITgLIe 1 bubmoreka LJOK
p https://m.edsoo.ru/ff0a5256
MIOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mogenu TBEPIOTO, JKUJIKOTO M Ta3000pa3HOTO bubmuorexa [JOK
3 . 1 _
COCTOSIHHI BEIlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPOTO, )KUJIKOTO H
4 ra3000pa3HOro COCTOSTHUH BEIIeCTBa HAa OCHOBE 1
MOJIO’KEHUH MOJIEKYJIIPHO-KMHETUYECKOM Teopuu
5 Kpucranmmmaeckue u amopdHbie Tena 1 Eubmorexa IIOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanwuisipHocTh. [loBepxHOCTHOE 1 bubnnoreka [JOK
HaTsDKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paciiupeHue U cxaTue 1 Eubmorexa IIOK
P p https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO 1
TETJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennsist sHeprus. CriocoObl H3MEHEHUs 1 bubnnoreka [JOK
BHYTPEHHEHN HEPrun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buppt Tennonepenain 1 https://m.edsoo.ru/ff0a6412
Ypok-koHpepennus "[IpakTudeckoe
11 anonmo]i)mlile ;Iennomljlx CBOMWCTB BEIIECTB U 1 1 Eubmorexa LIOK
» » https://m.edsoo.ru/ff0a65c0
MaTepUasoB B LIESIX YHEProcOepeKeHUs
bu6mmoreka [JOK
12 KonudecTBo TemaoTel. Y ienbHas TEIMI0EMKOCTh 1 https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TermmooomeH u 1 bubnmnorexa [JOK

TCIIJIOBOC PABHOBCCHUC

https://m.edsoo.ru/ff0a7088
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JlaGopaTtopHnas pabota "VccienoBanue siBICHUS

bubmuorexa [JOK

14 i
T€HJIOO§M€H3. ?pn CMEIIMBAHUU XOJIOAHOU U https://m.edsoo.ru/ff0a6a98
ropsiueil Bozbl
Pacuyer konuuecTBa TEIIOTHI, HEOOXOAUMOTO ISt
15 HarpeBaHus TeJa U BBIAEISIEMOr0 UM IPU
OXJIQXKICHUU
16 JlaboparopHas pabota "Onpenenenue yneabHON bubnmoreka [JOK
TEIUIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeJbHask TEMJI0Ta CrOpaHUs bubmorexa LIOK
p ' p https://m.edsoo.ru/ff0a7b5a
18 I1maBiieHME U OTBEPAEBAHNE KPUCTAIUIMYECKUX bubnuorexa [JOK
TeJ. Y IeiabHas TEMIOTA IUIABJICHUSA https://m.edsoo.ru/ff0a71d2
JlabopaTtopHas pabota "Onpenenenue yaeabHON bubnnoreka [JOK
19 " :
TEIJIOTHI IUIABJIEHUS JIbIA https://m.edsoo.ru/ff0a72fe
bubmuorexa [JOK
20 [TapooGpa3oBanue u kKoHaeHcanus. Mcmapenue https://m.edsoo.ru/ff0a740c
Kunenwne. Y penpHas Termiora napoodpazoBaHus U
21 I(OH,Z[eHcaI_II/Ii 3aBUCHUMOCTh TeMI;[e ag bI bubmiorexa HOK
) patyp https://m.edsoo.ru/ff0a786¢c
KHUIIEHUS OT aTMOC(HEPHOTO AaBICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnas pabota
22 "Onpenenaenne gzl){(ochenblLoﬁ Iljsnamlfjlocn/l Brbmaozexa [OK
p N https://m.edsoo.ru/ff0a7628
BO3/TyXa
23 Pemienue 3a1au Ha onpeneneHue BIaXKHOCTH
BO3/TyXa
[IpuHIMIBI paOOTHI TETJIOBBIX JIBUTATENEH.
24 [TapoBast TypOuHa. /[Burarens BHyTpeHHET 0
CropaHus
o5 KIIJI termoBoro aBurarens. TeniaoBbie IBUTATEH bubnmnoreka [JOK
Y 3a111Ta OKPYKarOLIEH CpeJibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEeHHUsI U MIPEBPAICHIS SHEPTUU B
TETJIOBBIX MTPOIIeccax
7 [TonroroBka Kk KOHTPOJIBHOU paboTe Mo TeEMe bub6nuorexa [IOK

"TennoBele sBiIcHUA. M3meHenue arperaTHbIX

https://m.edsoo.ru/ff0a83f2
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COCTOSIHHU BenrecTna"

Kontpoinbnas padota mo teme "TermoBbie

bu6mmoreka [IOK

28 ABJICHUS. 'I'/ISMeHeHI/IC arperaTHbIX COCTOSIHUM https://m.edsoo.ru/ff0ag6ae
BEIIeCTBA

29 Onektpuzanus Tei. J[Ba poja 3JeKTpUUECKUX
3aps0B

30 VYpok-uccrnenoBanue "IneKTpusaius Teil 1
WHIYKIIMEN U NPU CONTPUKOCHOBEHUH"

31 BzaumopeiicTBue 3apssKeHHBIX Tell. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe noje. HampsokeHHOCTh

32 DJIEKT queCKOFO mouts. IT I/lI:)HIII/IH CYIIEPIIO3UIIU bubmorexa [IOK

p - 1P yrep https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
33 Hocwurenu snekTpudeckux 3apsaoB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOAHUKY U AUAIIEKTPUKHU. 3aKOH COXPAHECHHS bubnnoreka [JOK
3JIEKTPUYECKOIO 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pewienne 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [JOK
ANEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIeKTPUUECKHI TOK, YCIOBHS €T0

36 c eC”Pi“BOBaHI/IH I/ICT(Z/‘IHI/IKI/I 3IEKTPUYECKOTO bubmorexa LIOK

yH ' p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUSI SIEKTPUUYECKOTO TOKA bubmorexa LIOK
P https://m.edsoo.ru/ff0a96b2

38 Ypok-uccnenosanue "JleficTBre NEKTPUUECKOTO 1
MIOJIsI HA TIPOBOJAHUKHU U AUDIICKTPUKH"

39 DJIEKTPUYECKUN TOK B METaJlIaX, )KUAKOCTAX U bu6mmorexa [IOK
raszax https://m.edsoo.ru/ff0a9838

40 DeKTpuyecKas Mernb U €€ COCTaBHBIC YaCTH

a1 Cwuia Toka. JlabopatopHas pabora "M3mepenue u 05 bubnmnorexa [JOK
pEryJINPOBAHUE CUJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6

42 DJeKTpUUecKoe HarpskeHue. BonbTmeTtp. 05 bubnuotexa [JOK

JlaGopaTtopHast pabota "3mepenune u

https://m.edsoo.ru/ff0a9e14
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peryJupoBaHue HaNpsHKeHUs"

ConpoTHBieHUE NPOBOAHUKA. Y JEIBHOE bubnmoreka [JOK
43
COIIPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHUCHMOCTh
44 ANEKTPUYECKOTO CONPOTUBIICHUSI POBOTHUKA OT bubnmoreka [JOK
€ro JJIMHBI, IJIOUIAA1 ONEPEYHOrO CEYEHHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCHUMOCTD CUJIBI TOKA OT HANPSKEHUSI. 3aKOH bubmmoreka [JOK
Oma 115 yyacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopaTtopnast pabora "HcciaenoBanue
16 3aBUCHUMOCTH CHJIbI TOKa, HAYILETO Yepes bubnnoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE M MapaAIIICIBHOE COSAMHEHUS
MIPOBOJHHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuina
48 CJIO)KIGJHI/IﬂpHaH I;mceﬂnﬁ HpI/I HCI;)CJIGIIIZ)BaTeJIBHOM bubmnorexa LIOK
P P " https://m.edsoo.ru/ff0aaab8
COEIMHEHUH JIBYX PE3UCTOPOB
JlaboparopHas paboTta "IIpoBepka npaBumna amis
49 cnnblpTOK'f n I/III)'Ia aJ'IJ'IeJ'IIf)HOMpCOGJIEHeHI/II/Iﬂ bubmorexa LIOK
”p P https://m.edsoo.ru/ff0aadle
pPE3UCTOPOB
50 Pemenue 3agau Ha npumeHeHue 3akoHa Oma s bu6mmoreka [IOK
Pa3IMYHOTO COEUHEHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PabGoTa 1 MOIIIHOCTH AIEKTPUUECKOTO TOKA. 3aKOH bubnuoteka [JOK
[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpenenenue paboThl U bubnmnorexa [JOK
MOIIIHOCTHU 3JEKTPUYECKOTO TOoKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCcKHe e U MOTpeOuTenn
53 aneKTI?quCKoﬁ 3uHepr1/n/1 B 6II)>IT Kopotkoe bubmorexa LIOK
y- op https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToarotoBka Kk KOHTPOJIKHOU paboOTE MO TeEMe
" 5 P P bubmuorexa [JOK
54 DneKkTpruuecKue 3apsaabl. 3apsHKeHHbIE Tea U UX

B3auMoJieUcTBUs. [10CTOSIHHBIN ANEKTpUUECKUI

https://m.edsoo.ru/ff0abd2c
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TOK

KoHTtpoisbHas paboTta 1mo teme "DIeKTpuIecKre

bu6mmoreka [IOK

55 3apsbl. 3apsOKCHHBIC Tela M X B3aUMOICHCTBUSI.
AL P2 . " A https://m.edsoo.ru/ff0abea8
IToCTOSIHHBIN STEKTPUUCCKUN TOK
56 ITocTosTHHBIE MarHUTHI, KX B3aUMOJICHCTBHE
VYpoxk-uccinenosanue "M3yuenue nosnei bubmuorexa [JOK
57 " 1 _
MMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe noyie. MarHuTHOE 10JIe 3eMIIH U €T0 bubmuoreka [JOK
3HAUEeHHE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmpIT DpcTena. MarauTHoe mose
59 3JICKT I/II‘DIGCKOFO TOKa MarHuTHOE 1oJjie KaTyIIKu brbmoreka [JOK
p y https://m.edsoo.ru/ff0ac1d2
C TOKOM
[IpumeneHne 3JIeKTPOMarHuTOB B TEXHHUKE.
60 H£6o aropHasg a6T(f)Ta "N3yueHue nelCTBUSA 0.5 bubanorexa LIOK
patop p i " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJI Ha MTPOBOJIHUK C TOKOM
DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
Hcrnonb30BaHKE 3JIEKTPOIBUTaTEICH B
61 TEeXHHYECKUX yCT oﬁchax 1 Ha TPAHCTIOPTE Eubmorexa IIOK
yerp " P pre. https://m.edsoo.ru/ff0ac86¢
JlaboparopHnas pabota "KoHCcTpyrpoBaHue u
n3y4deHue paboThl dIEKTpoABUTATENA"
62 Omnbrtel @apasest. 3aKOH JIEKTPOMArHUTHON
unaykuuu. Ipasumno Jlenna
Onektporerepatop. CrocoOb! MOTyYeHUS
63 AIIEKTPUUYECKON IHEPTUH. DIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DneKTpuYecKue U MarHUTHBIE sIBJIeHUS"
KonTtponbHas pabora o Teme "DneKTpudeckue u bubnnorexka [JOK
65 " :
MarHUTHBIC SIBJICHUS https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme bubnuorexa [IOK
66 " " .
TennoBkle ABIECHUS https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubnnorexka [JOK

"ITocTosIHHBIN MMEKTpUYECKUil TOK"

https://m.edsoo.ru/ff0acdc6
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68 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarauTHbIC SBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 2 14.5
9 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Iy:[ Tema ypoka Beero KonTtpoJbHbie IIpakTuyeckune :)Ig[()l)a[;(():}];;eeﬂbﬂble
padoThI padoThI pecypebi
1 Mexanunueckoe IBmwkeHue. MarepuanbHasi TOUKa 1
2 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuotexa [JOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOIHHEHHOE IBUKEHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMmonuHeHOE paBHOYCKOPEHHOE JIBHIKECHHE. 1 bubnmnoreka [JOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6 CKopocCTh MPSAMOIMHENHOTO PABHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaboparopHas padoTta "Onpenenenne yCKOpeHHs
7 Tena ﬁpn Il;)aBHOF;/CKopeHHOI\IjI) IJIIBI/I)KGHI/IIZ 1o ’ 1 1 EH@_IHOTeKa 0K
HAKIOHHOMN TIOCKOCTH" ttps://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
O uanctors obpamen. Timeinennyraosa 1 BuGmoexa LIOK
cKopocTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHUTENIEHOE YCKOPEHHE 1
11 IIepseriit 3akoH HeroToHa. Bextop critb 1 Eggs?ﬁr?l?:(izgglllfmawﬂ
12 BTtopoii 3akon Herotona. PaBHoeicTByrommast 1 bu6nmoreka [JOK

cuJia

https://m.edsoo.ru/ff0ae72a
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bu6mmoreka [IOK

13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.eds00.ru/ff0ae98?
14 Pemenue 3aa4y Ha mpuMeHeHne 3akoHOB HbroToHa BH6J,IHOTeKa HOK
https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroctn. 3axon [yca Pipsim dsoo.ruf0aeca?
16 Pemenune 3anad no teme «Cuia ynpyroctu»
JlaboparopHnas pabota «OnpeneneHue KecTKOCTH bubnmoreka [JOK
17 MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 Cunatpenns https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuiia TpeHUsD BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabora "Ornpenenenue bubnnoreka [JOK
Kod(uImenTa TpeHU CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no treme "3akonsl Herotona. Cuia bu6mmorexa [IOK
ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cwuta TSKeCTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubnmnoreka [JOK
YckopeHnne cBOOOIHOTO MaeHHs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxkeHne Tex BOKPYT
23 rpaBuTanmoHHoro mneHTpa (ConHedHas cucrema).
lNamaktukn"
24 Pemenne 3agau mo teme "Cuma TSHKECTH M 3aKOH bubmuorexa [JOK
BCEMUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocTs. HeBecomocTs u bubnnorexka [JOK
Neperpy3Kku https://m.edsoo.ru/ff0af33c
PaBHoBecue MaTeprualbHOW TOUKH. A TH
26 T]?ép;o: ieio.aPaells)H(?Eec;e TB%pI[OFO ggigf ° EH6J_IHOTeKa HOK
o https://m.edsoo.ru/ffOafe36
3aKPETUIEHHOW OCBIO BpaIlEHUS
27 MowmeHT cuisl. LleHTp TsKecTH
o8 Pemenne 3amau mo reme "MomenT cuibl. LleHTp bu6mmorexa [IOK
TsKECTH" https://m.edsoo.ru/ff0b02b4
29 [TonroroBka K KOHTPOJIBHOU paboTe Mo TeMe bubnnoreka [JOK
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"MexaHn4eckoe IBIKeHue. B3anMoaelicTBue Ten

https://m.edsoo.ru/ff0b0408

KoHnTtposbHast pabota mo teme "MexaHuueckoe

bubmuorexa [JOK

30 nBmkenne. Bzaumoneiictsue ten'” https://m.edsoo.ru/ff0b06ec
T e — Butmorexa LIOK
B3anMOeHCTRIE https://m.edsoo.ru/ff0b07fa
32 Pemienue 3agau no teme "3akoH coXpaHEHUS bubnunoreka [HOK
uMITysbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenuus "PeakTuBHOE IBMKEHHUE B
IPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOITHOCTb Eggsj:lll;lr?fgci%groulllffObOaB 4
35 Paborta cuiibl TSKECTH, CUIIBI YIPYTOCTH U CUJIBI bubnuoreka [IOK
TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue paboTh
36 CHUJIBI TPEHUS IIPU PABHOMEPHOM JBH)KEHUU TeIla
110 TOPU30HTAILHON TOBEPXHOCTH
37 CBs13b sHepruu u paboTsl. [loTeHnnanpHas
SHEPTHUs
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU bubnuoreka [IOK
JHEPruu https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUsl PHEPTUU B MEXAHUKE
40 JlaGopatopHas pabota «/3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHUS SHEPTUH https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe ABM)KEHUE U €70 XapaKTEPUCTUKU BH6J_IHOTeKa LOK
https://m.edso0.ru/ff0b1858
42 3aryxaromue KonebaHus. BelHyKIeHHBIC bubnmuotexa [JOK
KosiebaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTrueckuil U Ipy>KMHHbBIN MasiTHUKU
4 voneommit or wecrRocH My e Bubmiorexa LIOK
rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpatiieHre SHEPrUM NpU MEXaHUYECKUX
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KOJIeOaHUIX

JlaboparopHas pabota «Onpenenenre 4acToTbl 1

bubmuorexa [JOK

46 o
nepuo/ia KojaeOaHui MPY)KMHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH Butmorexa LIOK
47 nepuoia KojaebaHuil rpy3a, MOIBEIICHHOTO K _
https://m.edsoo.ru/ff0b197a
HUTH, OT MAaCChl IPy3a»
48 Mexanundeckue BoHbI. CBOMCTBA MEXaHUYECKHUX bubmuorexa [JOK
BOJIH. [Ipo0JibHBIE M MONEPEUHbIEC BOJIHbI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenius "MexaHUYecKue BOJIHBI B
TBEPIOM Tene. CelicMuieckre BOTHBI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccienoBanue "Habntonenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
52 ['pomKoOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHI
pEe30HaHC
53 Ypok-koHpepenmus "YiabpTpa3Byk u uHGPa3BYK B bubnuorexa [JOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe
bubnnorexka [JOK
54 "3aKkoHBI COXpaHeHUs. MexaHu4yeckue KonebaHus . 1
1 BONHEL" https://m.edsoo.ru/ff0b25f0
55 KonrtpomnsHas padorta no Teme "3aKoHbl
coxpaHeHus. MexaHndeckue KojieOaHus U BOJTHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATrHUTHBIE bubnmnorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-koHdpepenuus "[lkana 371€KTPOMarHUTHBIX Bu6morexa LIOK
58 BOJIH. Mcnionp30BaHue 37€KTPOMarHUTHBIX BOJTH :
U1 COTOBOH CBA3H" https://m.edsoo.ru/ff0b2fe6
Ypok-uccnenosanue "M3yueHnue cBONCTB
bubnuorexa [JOK
59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO 6_ orexa IO
MOBHIIbHOTO TeneoHa” https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3a1au Ha onpeeneHne 4acToThl U

JJITMHBI 3H€KTpOMaFHI/ITHOI71 BOJIHBI
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DnexkTpoMarHuTHas mpupojaa ceera. CKopocThb

bubmuorexa [JOK

61 cBeta. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Wcrtounuku ceeta. IIpsmonuneitnoe
62 acCIIPOCTPaHCHHE CBIe)Ta 3armenus CollHIA U Eubmorexa LIOK
pactipoctp ' H https://m.eds00.ru/ff0b3658
Jlynsl
63 3aKoH oTpaxeHus cBera. 3epkana. Pemenue 3anau bubnnoreka [HOK
Ha MPUMEHEHUE 3aKOHA OTPAXKECHUS CBETA https://m.edsoo.ru/ffOb38c4
64 [IpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETA bubmoreka LJOK
p ' p https://m.edsoo.ru/ff0b3aea
[ToHOE BHYTpEHHEE OTPaKECHUE CBETA.
65 HCHOJ‘IBSOBZE?/IG nonHofo BHYTPEHHETO OTPaXKCHUS bubmmorexa [JOK
yIp p https://m.edsoo.ru/ff0b3c5c
B ONTHYCCKUX CBETOBOJIAX
JlaGopaTtopnast pabora "HccnenoBanue
66 3aBUCHUMOCTH YTJIa MPEIOMIICHHUSI CBETOBOIO JTy4a
OT yTJIa MaJieHus Ha TpaHuIle "BO3ayX-cTekiao""
Ypok-koH(pepenus "Vcnob30BaHNEe TTOTHOTO
67 BHYTPEHHETO OTPa’KEHUS: CBETOBO/IBI,
OIITUKOBOJIOKOHHAS CBA3b"
bu6mmoreka [JOK
68 JIunsel. OnTryeckas CHiia JTUH3BI https://m.edsoo.ru/fOb32c
69 ITocTpoeHre n300pakeHUH B TNH3aX brbmiorexa [JOK
p P https://m.edsoo.ru/ff0b444a
JlabopaTtopnas pabora "Onpenenenne GOKyCHOTO
70 aCCTIz);IHlfﬂ u OII)ITHHCCKOﬁ EI/IJJIIBI cobu (13)1}01};16171 Bubmioreka IJOK
p " p https://m.edsoo.ru/ff0b4206
JIUH3BI
VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC bubnuotexa [JOK
71 " .
prOOpHI https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak onTuyeckas cucrema. 3peHue Eubmorexa LIOK
2P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koupepennus "Jledextsl 3penus. Kak
COXPaHMTH 3peHue"
74 Paznoxxenue 6enoro ceera B crieKTp. OMbBITHI bubnmnorexa [JOK

HrroTona. CioxxeHue CeKTpaabHbIX 1IBETOB.

https://m.edsoo.ru/ff0c0f4c
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Hucnepcus cBera

JlaGopaTopnast pabota "ONBITHI 110 Pa3I0KEHUIO
0eJI0ro CBETa B CIEKTP M BOCIPUSTHIO I[BETA

bu6mmoreka [IOK

s MIPEAMETOB MPU UX HAOJIOJICHUH Yepe3 IIBETOBBIC 1 https://m.edsoo.ru/ffOcOe2a
bmbTpo!"
76 VYpok-npaktukym "BoiHOBBIE CBOICTBA CBETA! 1
mucnepcust, MHTepdepeHnus u Judpaxius’"
7 OmneiTel Pe3epdopna u mianeTapHasi MOJIeb aTOMa 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c12a8
78 [Toctynarter bopa. Moaens aroma bopa 1
79 Henyckanue v moryonieHue cBeTa aTOMOM. 1 bubnuoreka [IOK
KBantbl. JIuHeiyaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenue cieKTpoB 1 bubnnoreka [JOK
ucnyckaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI 1 Eggs?ﬁr?]fci%grou%mc 1672
82 Crpoenue atomHoro siapa. Hykinonnas mojens 1 Eggs?;lr?]?:ci%grou%mc 18ac
83 PannoaktuBHbIe npeBpamieHus. M30Tomnsl 1 Egggﬁr%?g;sigr(a/}?mclal 4
84 Pemenue 3agau no teme: "PagnoakTuBHbBIC 1 bu6mmorexa [IOK
npeBpatieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana 1
86 VYpoxk-koH(pepennus "PagnoakTuBHBIC U3ITYyISHUS 1 BI/I6J'.II/IOTCKa HOK
B [IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 1 BI/I6J'.II/IOTeKa HOK
3apsIOBOTO U MACCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBI3u aTOMHBIX sifiep. CBsi3b Macchl U 1 bubnuorexa [JOK
SHEpPrun https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amaq mo teme "SnepHbie peakiun” 1
90 Peakiuu cunTesa u nenenus saep. Mcrounuku 1 bubnmnorexa [JOK
sHeprun CoJiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepenuus "SnepHas s3HepreTUkKa. 1
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JlelicTBUA paluOaKTUBHBIX U3TyYCHHUI Ha KUBbBIC
OpraHu3msl"

[MoxroroBka Kk KOHTPOJILHOW paboTe MO TEME

92 "DJIEKTPOMarHUTHOE MOJIe. DICKTPOMArHUTHbHIC 1 Eubmorexa LIOK
T https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIE SIBICHMUS
KonTtponpnast pabora o Teme
93 "DJIEKTPOMarHUTHOE MOJIe. DICKTPOMArHUTHHIC 1
BOJIHBI. KBaHTOBBIC sSIBICHUS"
[ToBTOpenue, 0606menue. Jlaboparopasie pabOThI bubnnoreka [HOK
94 n = n 1 l .
1o Kypey "Bzaumonencraue el https://m.edsoo.ru/ff0c245a
I1 600 .P
gy | Lo o Peomomenernia | Sumorea 10K
" A https://m.edsoo.ru/ff0c2572
MIPOIIECCHI
IT 600 .P
o | Lompeme iofemae ooz | Bumorra 10K
o A https://m.edsoo.ru/ff0c2a22
JBUTATEICH
IToBTOpenue, 06001eHne. Pemenne pacue
97 Kaq]zTCTI;e};I;I{LIX 3an:111 ;I{(I)/I TeMeH'I'KI}II/I[[p e 1 bubmmorexa LJOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAHOBOK
98 [ToBTOpenue, o600menne. JlaboparopHsie pabOThHI 1 1 bubnmnorexa [JOK
110 Kypcy "CBeToBbI€ SIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOopenue, o6o0mmenue. Pabota ¢ Tekcramu 1o bubmmorexa [IOK
99 n n 1 .
TeMe "3aKOHBI COXPAHECHUSI B MEXAHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no 1 bubnnorexka [JOK
teme "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061meHue. Pabota ¢ Tekctamu no 1 bubnuoreka [IOK
TeMme "CBETOBBIE SIBIEHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606menue. Pabota ¢ Tekctamu mo 1
teme "KBaHTOBas u sigepHas ¢puzuxa"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1. .M. Ileppimikun, A.W. IBanoB. ®usuka 7 kinacc/ AKIIMOHEPHOE 0OIIECTBO
«M3narenbctBo «IIpocBemeHue.

2. U.M. Ilepoiikun, A.W. UBanoB. ®usnka 8 kiacc/ AKIIMOHEPHOE OOIIECTBO
«M3narenbctBo «IIpocBemeHue.

3. .M. Ilepoimikun, E.M. I'ytauk, A.W. iBanoB, M.A. IletpoBa. ®u3nka 9
knacc/ AxkimonepHoe obmectBo «M3natensctBo «IIpocBemienue».

4. B.W. Jlykamuk, E.B. UBanoBa. COopHUK 3a1a4 110 pU3HKE. 7-9 KIACCHI:
nocobue ISt ydamuxcst 001eo0pa3oBaTeNbHbIX yUpeKIeHI/ AKITMOHEPHOE
obmectBo «M3aatenbeTBo «IIpocBemnenne.

METOIUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. A.E. Mapon, E.A. Mapon. ®u3suka. 7 kiacc: yaeOHO-METOIUYECKOe TocoOue.
— 3-e u31., cTep. — Mockaa: [Ipoda.
2. A.E. Mapow, E.A. Mapon. ®usuka. 8§ kinacc: yaeOHO-METOANUECKOE ocolue.
— 3-e u31., crep. — Mockaa: [Ipoda.
3. A.E. Mapom, E.A. Mapon. ®usuka. 9 kinacc: yaeOHO-MeTOANUECKOE IocoOue.
— 3-e u3n., ctep. — Mockaa: Jlpoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru — Poccuiickas 3JIeKTpOHHAs IITKOJIa
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