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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 00Iero oOpa3oBaHUS
COCTaBJicHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHO paboueid mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenojgaBanus yueoHoro npeamera « Puznkay.

Copepxanue mnporpaMMmbl MO (U3MKe HampaBieHO Ha (HOpMUpPOBAHME
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH OOYYAlOIIMXCS M OpPraHU3alUI0 U3yYEHHS
¢u3MKN Ha NEATEeIbHOCTHOM ocHOBe. B mporpamme mo (usnke y4HuTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpeamera B peanuzanuu tpedoBanniit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM O0y4EHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Tporpamma 1o (u3uke ycTaHaBIMBAET pacrpezesieHne yueOHoro MmaTepuana
1o rojgam oOyueHus (MO Kjaccam), IpeiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS WU
yu4éTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENIBIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU pabouell mporpaMMBl 110 y4eOHOMY MPEIMETY.

dusnka sBIgETCA  CUCTEMOOOPA3ylOIIMM JJIsi  €CTECTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEXAT B OCHOBE IIPOLIECCOB
U SBIICHUH, W3y4aeMbIX XHMHEW, OWOJIOTHEW, acTpOHOMHEH U (QU3NUECKOU
reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDa,
npefocTaBisieT HauOosiee siCHble OOpaslbl NPUMEHEHHS HAyyHOro METoja
HO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHHsl COCTOUT B (POPMUPOBAHHUU ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne @usukn Ha 0a30BOM ypOBHE IIpelIojiaracT OBJIaJACHUE
CIENYIOIMMUA KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIUMH E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSATH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JAHHbIE M  MCIOJNb30BaThb  HAYYHbIE
JI0Ka3aTeNIbCTBA JJIsl IOJYYEeHHUSI BBIBOJIOB.

[lenn wu3ydenuss (QU3MKM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBaHus ydueOHoro mnpenmera «dusmka» B
oOpa3oBaTenbHbIX oOpraHuzauusax Poccuiickoit @exnepanuu, peaau3yrOLIMX
OCHOBHbIE  00I11€00pa30BaTEIbHbIE IPOrPaMMbl, YTBEP)KIEHHOW pelIeHHEM



Komnernn MunucreperBa npocseienust Poccuiickoir @enepanuu (IpoToKoJI OT 3
nexadps 2019 r. No [1K-4BH).
Heau u3zyyenus pusnku:

NpuoOOpEeTeHUE HHTEpeca W CTPEMIICHUS OOydYalolUXCi K HaydHOMY
W3YYECHUIO NPUPOIbI, PA3BUTHE HUX HHTEIUIEKTYAJIbHBIX UM TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCIIEI0BATEIILCKOIO OTHOILIEHUS K OKPY KAIOLIHUM SIBJICHUSIM;
dbopMupoBaHUE HAYYHOTO MHPOBO33PEHMSI Kak pe3yjibTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopmupoBaHUE TPEACTABICHUN O poiid (DU3UKHM IJIsT PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  MpEJCTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuiei
npo¢eCCUOHANIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, OATOTOBKA K
JajgpHelIleMy 00y4YeHHUIO B 3TOM HAMNPaBJICHUMU.

JlocTikeHne 3THUX IeJied MmporpaMMbl Mo (U3MKEe Ha ypOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECEYNBACTCS PEIICHUEM CIIETYIONINX 3a1aY:

npuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSX;

NpUOOpETEeHNE YMEHUN OMHCHIBATh U OOBSACHATH (DU3UYECKUE SIBICHUS C
MCIOJIb30BAaHUEM TOJIyYEHHBIX 3HAHUM;

OCBOCHME METOJIOB pEUIEHUs MPOCTEHMIIMX PaAcy€THBIX 3aJay C
UCII0JIb30BAaHUEM buznyeckux MOJIeJIEH, TBOPUYECKUX U
IIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh NIPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble paOOThl M DKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIIBLHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOThHl ¢ MH(poOpManuen (U3NIECKOro COJEp KAHMS,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAJIU3 U
KPUTHUYECKOE OlICHUBaHUE UH(OpMAIIUH;

3HAKOMCTBO €O cepamMu mpodecCuoHaIbHON AeSTEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBaHHbIMM Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIIETO

obpazoBaHust oTBOAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Ki1acce — 68 yacoB (2 vaca B Hemeno), B 9 knacce — 102 gaca (3 gaca B HeZel).

[Ipennaraemsiii B mporpamMmmMe no ¢Gu3Mke nepedeHb JadbopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEH/IATEIbHBIN XapaKTep, YUUTEIb JIeJaeT BIOOp MPOBEICHUS



7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0o0ydJaronmxcsi, CucKa SKCIEPUMEHTANBHBIX 3aJaHuil, MpeiaraéMplx B pamMKax
OCHOBHOT'0 TOCYJIApPCTBEHHOTO IK3aMeHa 1o (PU3uKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. @usuka v €€ posib B MNO3HAHUHU OKPY KAIOIIEero Mupa.

dusnka — Hayka o mnpupone. fABneHus npupoibl. PU3NYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3Mepenune Quandyeckux BenuuuH. Duznyeckue
npubopsl. [lorpemHocts n3mMepennit. MexxayHapoaHas cUCTeMa €IMHHII.

Kak ¢wusuka u jgpyrue ecTeCTBEHHbIE HAyKW M3Y4YalOT MPUPOAY.
EcTecTBEeHHO-HAYUYHBII METOJl TMO3HAHMS: HAOJIIOAEHHE, MOCTaHOBKAa HAyYHOI'O
BOIIPOCA, BBIIBH)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmroaemoro siieHus. Onucanue GU3NIEeCKUX SBICHUHA ¢ TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, JJEKTPUYECKWE, MArHUTHBIE, CBETOBbIC

SABJICHUS.
2. ®duznueckue npuOOPhl U MPOUEAYPA NPSIMBIX U3MEPEHUN AHATIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnsie pabomuel u onvimol.
1. OmpexeneHne LEHBI AIEHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. H3mepeHue pacCTOSAHUM.
3. N3mepenue o0bEMA )KUAKOCTH U TBEPJOrO TEA.
4. OnpezneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue TeMmieparypbl HpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYUKaA TEMIIEPATYPHI.

6. IIpoBeneHue mccienoBaHus MO NPOBEPKE THMIIOTE3bI: JAJBHOCTH MOJIETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIIBHO, TeM OO0JIbIlIe, YeM OOJbIIe BHICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BemiecTBa: aTOMbl M MOJIEKYJIB, HMX pa3Mmepsl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenne yactul BemiecTBa. CBS3b CKOPOCTH JABUIKEHHSI YaCTUL C
temrneparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. BzaummoneicTBrue yacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMS BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH M TBEPABIX
(kpuctaminyeckux) Tena. B3auMocBsi3b MEXKy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABMKEHHUS.



2. Habmonenue nuddysum.
3. HaGmionenue — sBneHuid,  OOBSACHAIOMIMXCA  NPUTSHKECHUEM  WIH
OTTAJIKNBAaHUEM YaCTHUI] BEUIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. OneHka JauaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dortorpaduii).
2. OmbITHI 10 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3aMMOJAENHCTBHE TeJl.
Mexannueckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Ckopoctb. CpenHssi CKOPOCTh HPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEPUUHU. B3auMmopelcTBHe Tesl Kak NpUYMHA
M3MEHEHUS CKOpPOCTH JBWXKEHMSI Tesl. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ] B €IAUHUIIC
00BpEMa BelecTna.
Cuita Kak XapakTepucThka B3auMmozeucTBus Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMONIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHIIA
TskecTH. Chila TSHKECTH Ha ApYyrux mianerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX 10 OJHOW IpsAMoW. PaBHoxencTByromas cwi. Cwiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabmroneHue MexaHUYECKOTO ABUXKECHHUS Tela.
2. HM3mMepeHune CKOpOCTH NPSMOJUHENHOTO ABUKECHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HabmroneHue n3aMeHeHus1 CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Clio)keHue CUJI, HAPAaBJICHHBIX 110 OJTHOU MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (ILIapUKa B KUIKOCTH,
MOJIEIIN DJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

2. OmpepneneHue CpeiHEN CKOPOCTH CKOJIbXEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneseHue INIOTHOCTH TBEPIOIO TEA.

4. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (nedopmarun)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECA TEJIa U XapaKTepa CONPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMJIKOCTEN M ra30B.



JaBnenue. CrnocoObl yMEHBIIEHUS M YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJIeHHA raza oT oObéma, TemmepaTypsl. [lepemaua naBienus
TBEPABIMU TEJIAMH, JKUIAKOCTAMH M Tasamu. 3akoH Ilackaia. IImeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOMHBL [ mapocraTmyeckuid
napanokc. Coob1aromuecs cocyasl. ['uapaBnuyeckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudMHBI CyIIECTBOBAHHS
BO3yIIHONW 00o0soukn 3emnu. OmbiT Toppuuennu. M3mepenue armochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOro TaBJICHHUS.

JlericTBUE KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BhITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3nyxoruiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTb JIABJICHMS Fa3a OT TEMIIEPATYpHI.

[lepenaya naBiueHUs )KUJIKOCTBIO U Ta30M.

CooOwmaromuecs cocybl.

['mapaBiuyeckuit rpecc.

[TposiBnenue nefcTBUs aTMOC(HEPHOTO TaBICHMUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHUJIBI OT 00BbEMA NOTPYKEHHOW YacTu
TE€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHJIBI BECY BHITCCHEHHOW JKMIKOCTH.
VYcenoBre miaBaHus TN IUIABAaHUE WIM IOTPYXKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOM B
’KMJIKOCTh YaCcTH TeJia.

OnpeneneHue  BBITAJIKUBAIONICH  CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
MOTrPYKEHHOE B )KUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIECH HA TEJO
B KHJIKOCTH, OT MacChl TeJia.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIIEH CHIIBI,
NEHUCTBYIOIIIEH Ha TEJNO B JKUJIKOCTH, OT O0BEMA TMOrPYKEHHOW B
JKMJIKOCTh YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMmeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIIpEeNICJICHUE €€ IPY30II0ABEMHOCTH.

Paznen 5. PaGora u MOIIIHOCTH. DHEPrus.

Mexannueckas paboTa. MoOIHOCTb.

[IpocThie MexaHWU3MBI: phlUar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBuiio
paBHOBecHs pbiuara. lIpuMmeHeHue mpaBWiIa paBHOBECHS phlUara K OJIOKY.



«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix wmexannsmoB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprusa. KuHeTrnueckas W TNOTEHUHAIbHAS HDHEPTHS.
[IpeBpaleHre OTHOTO BU/IA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBHXKEHUU Teia

110 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccienoBanue ycllOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUU.
8 KJIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUSA
BelecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJ. ONbIThl, NOATBEPKIAOIINAEC
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOrO, JKUAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucrammmueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYJIAPHO--KUHETUYECKOU TEOPUHU.
CmaunBaHUE U KaWJUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTpenuss sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
Temionepeaaya U COBEpILIEHUE paboThI. Bunbt TEIUIONEPEIAUHU:
TEIJIONPOBOIHOCTh, KOHBEKIINS, U3JIyUYCHHUE.

KonuuecTBo TemioTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TeIioBOro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATypbl KHIICHHS OT aTrMoc(epHOro
JTaBJICHUA.

BrnaxxnocTe BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIMJI0Ta CTOPAHUS.

[Tpuniunel padotel TernoBbix apurarenedt KIIJ temmoBoro nsurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIVIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO ABUKECHHUS.
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10.
11.
12.
13.

Ha6mronenue muddyszun.

HaOmroienne sBjieHU CMaYMBaHKS M KaIMILIAPHBIX SBJICHUM.
Habmronenue TenioBoro pacimpeHus Ted.

MN3meHeHne naBieHUs rasa Mpu MU3MEHEHUM 00bEMa W HarpeBaHUM WU
OXJIQKJICHUH.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenayu.

OxJtaxxJIeHUe TPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
HaoOmronenne kuneHus.

Hab6mro1eHre mocToSHCTBA TeMIIEpaTyphl IIPH TUTABICHHUH.
Mojenu TeruIoBBIX IBUTATENICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH M
TBEPABIX TEIL.

OmnpezeneHue AaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.

OnbITHl, JNEMOHCTPUPYIOLIME 3aBUCHUMOCTH JABJIICHUA BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIH OXJIAKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOntonenne wu3MeHeHUsI BHYTPEHHEH HSHEpruM Teiaa B pe3yjbTare
TertonepeaaYr U paboThl BHCITHUX CHJI.

HccnenoBanne sIBICHUS TEIUIOOOMEHA IPH CMEIIMBAaHUU XOJIOJHOW U
ropsiueui BOJIBI.

Onpenenenne  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HArPEThIM METAIUNIMUYECKUM LIHJIUHIPOM.

Ornpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCrnapeHus.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JinekTpudecKkue 1 MAarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poaa 3ieKTpuuecKux 3apsgoB. BzaummopeiicTBue
3apsokeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUSA
3apSYKEHHBIX T€J OT BETUYUHBI 3apSAJI0B U PACCTOSHUS MEXKY TE€JIaMu).

Onektpudeckoe mnoiae. Hanpsok€HHOCTh diekTpudeckoro nosist. IlpuHnmn
CyNEpHO3ULIMH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUMN 3apsii.
Ctpoenune aroma. [IpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJEKTPUUECKOE  HAINPSHKEHUE.
CornpoTuBIEHNUE MPOBOJHUKA. Y IEIBbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
o ydactka menu. llocnemoBarenbHoe U mapayuielbHOE  COCAMHEHHE
ITPOBOIHUKOB.

PaGora u M™omHOCTE dyekTpuueckoro Toka. 3akoH J[xoymns—JleHma.
DeKTpUYEeCcKre IeNu U MOTPEOUTENH IEKTPUIECKOil sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMoOAeHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HHU Ha 3eMIle.
OnbeiT  Opcrega. MaruuTHoe 1oJe  3JIEKTpUYeckoro Toka. IIpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MAarHUTHOIO MOJIs1 HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCHosib30BaHUWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABneHne snekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6b1 MOJTYYEHHUS ANEKTPUUYECKOU SHEPIuMu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DIIEKTpU3aLUs TEIL.
JIBa poJia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJCUCTBUE 3apSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] UHAYKIHUS.
3aKOH COXPAHEHUSI JIEKTPUUECKUX 3aPsI0B.
[IpOBOTHUKH U AUDIAEKTPUKH.
MonenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO MOJISL.
M cTOYHUKYN OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BB11 pa3psa.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHne 37eKTpUIeCKOro HaNpsHKEHUSI BOJIbTMETPOM.
. Peocrar 1 marasuH CONpOTHUBIICHUN.
. BzaumoiericTBHE MOCTOSAHHBIX MAarHUTOB.

L 0 N o Uk WwWwDN R
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. MO,Z[GJIHpOBaHI/Ie HCBO3MOJXHOCTH Pa3ACICHUA IIOJJIOCOB Maruura.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MArHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlercTBME MarHUTHOIO TOJI HA IPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue SIBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

OnbiThl @apajes.

3aBUCUMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHEePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbiTel 1O HAOMIOACHUIO 3JEKTpU3AlMM TeJl MHIyKUUWeH U Ipu
CONPUKOCHOBEHUH.

HccnenoBanne HAEUCTBUS DJIEKTPUYECKOTO TIOJSI HA IIPOBOJAHUKUA U
JTUIJIEKTPUKHU.

COopka u npoBepka padOoThl IJIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
V3MepeHne U peryaupoBaHHe CHJIbI TOKA.

N3mepenue u peryJnpoBaHue HAPSIKEHNUS.

HccenenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 PE3UCTOP, OT
CONIPOTHBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLIHE 3aBUCHMOCTD JJIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW IIONEPEYHOIO
CEYeHUs U MaTepuaa.

[IpoBepka mnpaBwiIa CIOKEHUS HAINPSHKEHUM IPH  IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia g CWiIbl TOKa IPU MAPAIIIEIBHOM COCIUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThl AAEKTPUUECKOT0 TOKA, UIIYIIETO Yepe3 Pe3UCTop.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanye 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIAMIIOYKY, OT
HaIpPsKEHUS Ha HEH.

Onpenenenue KII/[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aWMOJIECUCTBUS TOCTOSSHHBIX MAarHUTOB.
M3ydyeHne MarHMTHOrO IOJA  IIOCTOSHHBIX ~ MAarHuTOB IIPU  HX
00BEAMHEHNN U Pa3JICICHUH.

HccenenoBanue AeiCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKM C TOKOM M MarHMTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KaTyLIKE.

18. I3ydyeHue AeiCTBUS MAarHUTHOTO MOJISL HAa POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOABUTATENS.

20. M3mepenne KIIJ[ anekTpoaBuratesbHOW yCTaHOBKH.

21. OnbITEI IO MCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHOW WHAYKLIMM:
UCCJICIOBAHNE W3MEHECHMM 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe naBWkeHHE. MarepuanbHass Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBxeHue. HepaBHomepHoe npsiMoinHelHoe JBHkeHue. CpenHsisi © MTHOBEHHas
CKOPOCTH TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiMHEHHOe aBmkeHue. CBoOoaHoe
najgenue. Onbitel ['anues.

PaBHomepHoe aBmkeHue mo okpyxHocTu. Ilepuog m vacrora oOpamieHus.
JluneriHas v yriioBast CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[Tepsblii 3ak0oH HptoToHa. Bropoit 3akon HeroToHa. Tperuii 3akon HeroToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS ITOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue marepuanbHOi TOuku. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalneHusi. MoMmeHT cuiibl. LleHTp TsxecTH.

Nmnynee Tena. M3menenne mmmyinbca. UMmysibe cHiibl. 3aKOH COXpaHEHUs
MMIYJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexannueckass pabora W MOIIHOCTh. PaboTa cui TsSKeCTH, YyHIpyrocTw,
TpeHus. CBs3b 3Hepruu U padotel. [loTeHManbHas YHEPTUsl Tela, MOJAHITOrO Haj
ITIOBEPXHOCTHIO 3eMIIH. [oTeHIIManpHas sHeprus cxxaTou npyxusl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPrHUH.

Hemoncmpauyuu.

1. HaGnrogenme MexaHMUeCKOTo JBMKEHUS Tela OTHOCUTEIHHO Pa3HBIX Te

OTCYETA.



o vk~ w

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

CpaBHEHME NyTeM M TPACKTOPUU ABMIKEHHMS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS MPSIMOJIMHERHOTO IBHKEHUSI.
HccnenoBanne Npu3HaKkoB PAaBHOYCKOPEHHOIO IBUKEHUSI.

HabGntonenue nBH>KEeHMs TeJla MO0 OKPYKHOCTH.

HaOnronenne MexaHUYECKUX SIBICHUN, IPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEJILHO KaOMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHHMSI T€Ja OT MAacChl Tejla W JICHCTBYIOLIECH Ha HETO
CHUJIBI.

Habmronenue paBeHCcTBa CHIT TIPU B3aMMOICHCTBUH TETI.

WN3MeHeHue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umIrysabca Mpu B3auMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa PU HEYNIPYTOM B3aUMOJICVCTBHH.

CoxpaHeHue UMITyJIbCa MpU a0COFOTHO YIIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH IPU CBOOOTHOM IaJICHUH.
CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MIPU IBUKECHUU Te€JIa MOJ ICHCTBUEM
PY>KUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

KoHnctpynpoBanue TpakTa Juisi pa3roHa U JaJIbHEWUIIEro PaBHOMEPHOTO
JBYDKEHUS MIApPUKa WA TEIICHKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJBXKEHUS OpyCKa WM JIBUKCHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JIBIXKCHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMECHH OJTUHAKOBEI.

VccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKCHHUS OT CHIIBI
HOPMAaJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOJIBKCHUSI.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThI CUJIBI TPEHHS MPU PABHOMEPHOM JBHKCHUU Telia
110 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWJIBl  YOPYroCTH TMpU MOABEME TIpy3a C
UCIOJIb30BAHUEM HEIMOJABMKHOTO U MOBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS! SHEPTUH.

Paznen 9. Mexannuyeckue KoJie0aHus M BOJIHbI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TEpUOI,
4acToTa, aMIUINTya. MaTeMaTH4eCKui U NPYKUHHBIM MasTHUKU. [IpeBpaienue
DHEPTUU TIPHU KOJICOATEITHHOM JIBHKCHHH.

3aryxatouue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannyeckue BoJiHBL. (CBOWCTBA MEXaHUYECKMX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. J[MMHA BOJXHBI © CKOPOCTH €€ PacnpoOCTPAHEHHS.
Mexannueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. 'pomMKkOCTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. MudpasByk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieO0aHMM TEJI MO AEUCTBUEM CHJIBI TSKECTU U CHIIBI
YIIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaOGmroieHre BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HaOmntonenue 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCcTHYECKUI pe30HaHC.
JIa60pam0prte pabomul u onvimeol.
1. OmpenenieHHe YacTOThl W Tepuoaa KoJieOaHUM MaTeMaTH4YeCKOro
MasITHHKA.

2. Ompenenenrie 4acTOTHI U IEPHOJIa KOJIeOaHH MPY>KHHHOTO MasTHUKA.

3. HccnenoBanme 3aBUCMMOCTH TIepHo/ia KOeOaHUid MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTHU MEPUOIA KOJICOAHUN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. [IpoBepka HE3aBHCHMMOCTH TEpuO/a KOJeOaHH rpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoaa  KoJjieOaHUit
MPYKUHHOTO MASITHUKA OT MACCHI Tpy3a U KECTKOCTHU NPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaJICHHUS.

Paznen 10. Dy1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
aneKTpoMarHuTHeIX BOdH. [llkana snekTpomarHuTHBIX BOJH. Mcmonb3oBaHue

o v oA W

SJICKTPOMArHUTHBIX BOJIH AJIA COTOBOM CBSI3H.



OnekTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoyIHOBBIE CBOMCTBa
CBETAa.

Hemoncmpayuu.

1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomusl u onvimol.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gea 11. CBeToBbIE SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — ceera.  [IpsmonmnHenHoe
pacnpoctpaHenue cBera. 3atMenusi Connna u JIynel. Otpaxenue cera. [linockoe
3epKajo. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBeTa. 3akoH IMpenomieHuss cBera. [lonHoe BHYTpeHHee
OoTpakeHHe cBeTa. VICrnonb30BaHME TMIOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xonm myweit B numH3e. Onrtuyeckas cucrema (oToammapara,
MUKpOCKONIa M Tejeckona. ['J1a3 kak omnrTuhyeckas cucTteMa. biInm3opykocTh U
JalIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B chnekTp. Omnbitel Hbtorona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(nucnepcust ceera.

Hemoncmpayuu.

[IpssMOIMHENHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenromiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuel B coOuparolie JInH3e.

XoJ JIyder B paCCeUBAIOLIEH JIUH3E.

[Tosryuenune n300paxxeHui ¢ HOMOUIBIO JIUH3.

[Tpunaiun aeiictBus doToanmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopenb riasa.

11. PaznoskeHnue 6e10ro cBeTa B CIEKTP.

12. [TonydyeHue 6eoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomusl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIja OTpaK€HUsI CBETOBOrO Jiydya OT yrJia
NaJCHUS.

2. W3ydeHue xapakTepUCTUK M300paXKEHUsS MpeIMETa B IIJIOCKOM 3€epKaJe.

3. HccienoBanne 3aBUCHMOCTH yTJIa MPEJIOMIICHUSI CBETOBOIO JIy4da OT yrJjia
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIIO».

W X N U kAW E



4. TlonmyuyeHne N300pakeHHI ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomien
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUHU Yepes
[[BETOBBIC (PUIIBTPHI.

Pa3znea 12. KBanroBble IBJI€eHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Mojnens aroma bopa.
Hcnyckanue v noromieHue ceeta aroMmoM. KBauThl. JInHeityaThie CIEKTPHI.

PannoaktuBHOCTE. Anb(a-, 6eTa- u raMmma-u3inydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoaens aromHoro sapa. HW3orombsl.  PagmoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsAJ0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peakiuu cuHTe3a u
nenenus snaep. Uctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS DPAaMOAKTUMBHBIX W3JIYYEHUW HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3JTYyYEHHUsSI ¥ TOTJIOIICHUSI.

2. CrnekTpsl pa3IMuHbIX Ta30B.

3. ChekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus uzinydeHust OpUPOJHBIX MUHEPAIOB U MPOYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTETHLHO--00001IAIONTNI MOAYJIb IPEIHA3HAYCH JIJIsl CUCTEMAaTU3alluu
U 0000IIeHUsT  MPEIMETHOTO  COACpXKaHUS UM ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TakkKe JJId MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY JK3aMeHy 10 (Qu3uke s o0ydaromuxcs,
BBIOPABIIIMX ITOT yU4E€OHBIN MpeIMeT.

[Ipy M3ydyeHUM AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHKEHUE MPEIMETHBIX U
METANpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  OOydeHus, (GopMHupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBaHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3HUECKHE
ABJICHUS, NPUMEHsASA I[IOJIyYEHHbIE 3HAHUs, pelarb 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMTIHANBHO AESATEIIBHOCTHBIN XapaKTep JAHHOI'O pas3Jielia peanu3yeTrcs
32 CuéT TOro, 4YTo OOy4YaroUIMecs BBIMOJHAKOT 3aJlaHusl, B KOTOPBIX UM
IpejaraeTcs:
HA OCHOBE TIOJIydYEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSICHITH
dbu3nyeckue sSBICHUS B OKPY’KAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
WCIIOJIb30BaTh HAYUYHbIE METOAbI UCCIEOBAHUS (PU3MUECKUX SIBICHUN, B TOM
YHUCIIE IS IPOBEPKU TUIIOTE3 U MOJYUYEHUs TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HambOOJIEe BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMEDP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
DHEPTUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuenue pu3uku Ha ypoBHE OCHOBHOT'O O0IIEro oOpa3oBaHMs HAIPABJIECHO

Ha JIOCTHKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJbTaTOB.

B pesynbrare usyuenust GuU3NKM Ha YPOBHE OCHOBHOT'O 0OIIEero oopa3zoBaHus

y oOyuarornierocs 0yayT copMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YJacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBJICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKHX MpoOJIeM, CBS3aHHBIX C NPAKTUYECKUM NPHUMEHEHUEM
JOCTKEHUN (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHLHIIOB B JIE€ATEIBHOCTH
YYEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

— BOCIIPHUSITHE 3CTETHUYECKMX KauyeCTB (PU3MUYECKOW HAayKH: €€ rapMOHHYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3NYECKOW HayKH KakK MOUIHOTO HWHCTPYMEHTa
MTO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJOTWW, BaXKHEHIIEH COCTABIIAIOLIEH
KYJBTYPBI,

— pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTHU, MHTEpPEca K HCCIIEe0BATEIbCKON
NEATENbHOCTH;

S) <¢opmupoBaHusi  KYJbTYpPbl 310POBbSI M  3MOLMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HaHHE LIEHHOCTU O€e30MacHoro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIOpTE, Ha JI0pOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHUEM B
JIOMAIIHUX yCIIOBUSIX;

— c(hopMUPOBAHHOCTh HaBbIKa pe(diieKCUM, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHMS

— AaKTUBHOE y4YacTH€ B PEIICHUM MPaKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNpbHOM  OpraHM3aluu, Topoia, Kpas) TEXHOJOIMYECKOH U



COLMAJIbHON HANpPaBIEHHOCTH, TPEOYIOIMX B TOM 4YHCIE M (PU3MUECKHX
3HAHM;

e — UHTEpEC K IPAKTHUECKOMY U3YUYECHHIO MPO(ECCHil, CBA3aHHBIX C (PU3UKOI;

e 7)3K0JOrHYECKOr0 BOCIIUTAHUA:

e — OpHUEHTALMS HAa NPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pelieHus 3ajad B
o01acTh OKpY’Karolell Cpelbl, IUIAHUPOBAaHUS IIOCTYIIKOB M OLIEHKH MX
BO3MOYHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH CPEeJIbl;

e — OCO3HaHME IJI00AJBHOIO XapaKTepa HKOJIOTMYECKUX IpoOJieM U MyTel ux
pelLIeHus;

e 8) amanTanuM K M3MEHAKIIMMCH YCJIOBMAM COUHAJIBHOM W NPUPOIHOM
cpeabl:

e — MOTPEOHOCTh BO B3aWMOJCHCTBUU IPU BHIOJHEHUH WCCIEIOBAaHUN U
IPOEKTOB (HU3MUECKON HAIpPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM
Ipyrux;

e — TIOBBIICHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
JeSATENbHOCTD;

e — NOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHMI, B TOM YHUCIIE POPMYIHPOBATH
UJIeH, MOHATHS, TUIIOTE3bI O QPU3UUYECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME JNe(DUIIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHN B 00J1aCTH
busuKy;

e — IUIAHUPOBAHHE CBOErO0 PAa3BUTUS B MPHOOPETEHUU HOBBIX (PUINYECKUX
3HAHMU;

e — CTpEMJICHUE aHAJIU3UPOBATH U BBIABIIATH B3aUMOCBSI3U IPUPOBI, OOLIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JCWCTBUH C y4E€TOM BIHSHMS Ha OKPYKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00ATBHBIX TOCIEICTBUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuss mporpamMMmbl 1Mo (U3MKE Ha ypPOBHE OCHOBHOTO
o01iero oopa3zoBanus y oOyyaroiierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCATbHBIC YICOHbBIE TCHUCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJATUBHBIC
yHUBEpCaIbHbIC yIeOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornueckue 1eiicTBUA:



BBISIBIISAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKALUU, OCHOBAHMS TS
00001IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W IMTPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJTFOCHUSX, OTHOCSIINUXCS K (PU3NYECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBS3U TPH HU3YyYEHUU (DUIUYECKUX
SIBJICHUI U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJIB30BAHUEM JI€TYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aHUMOCBS3SX
(U3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOUPATh CIOCOO pelieHuss Y4eOHOW (HU3MYEeCKOM
3aayu (CpaBHEHHE HECKOJIBKMX BApUAHTOB PEIIEHUs, BHIOOp Hambosee
MOAXOJSIIEro ¢ Y4ETOM CaAMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBbie uccien0BaTe/IbCKUeE J1eiCTBUA:

MCITIOJIB30BATh BOMIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHWS;
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIICHHOMY IIJIaHY OTIBIT, HECJIOKHBIN
Gu3NYECKUH IKCIEPUMEHT, HEOOJbIIOe UCCIeN0BaHue (PU3UIECKOTO
SIBJICHUS,

OIICHMBATh HA TMPUMEHUMOCTh H  JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTYYCHHYIO B XOJI€ CCIICIOBAHUS MU SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHHS U BBIBOABI IO PE3YJIbTaTaM
POBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS;

MPOTHO3WPOBATh BO3MOXXHOE JaJIbHEWIee pa3BUTHE  (DHU3NICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

IPUMEHATH Pa3jINYHble METOAbI, MHCTPYMEHTBI U 3aIPOCHI IIPU MOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C Y4ETOM MPEIOKEHHON yueOHOM
(dbuznyeckoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IIPEJICTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (OpPMY MPEACTABICHUS
uHpopMaMu W WUIIOCTPUPOBATH pelIaeMble 3aJayd  HECJIOKHBIMU
CXEMaMH, uarpaMMamMu, HTHOU rpa@uKoi 1 MX KOMOWHALUSAMH.

KoMMmyHuKaTHBHBIE YHUBepPCcaIbHbIEe YueOHbIe 1elCTBUA:

B XOJC OOCYXKICHUS Y4eOHOro MarepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 33aJaud W TOJICpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;



COTIOCTABIISATh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
Juanora, OOHapy>KMBaTh Pa3InYUe U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
MyOJUYHO TPEICTABIIATh PE3YIbTAThl BHITIOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYyAIbHOW pal0OThl TpHU PEIICHUH KOHKPETHOW (u3ndeckomn
poOJIeMBI;

MPUHUMATh IeJId COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh TMPOLECCH U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOT'O PE3ysbTaTa 1o
CBOEMY HAINpABJICHUIO M KOOPAMHHUPYS CBOU JCUCTBUS C JAPYTUMH
YJICHAMHA KOMAaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIA perieHus: GU3NYECKuX 3HaAHHIM;

OPUEHTUPOBATbCA B  PA3JIMYHBIX [OAXOJAX IPUHATHA  PEIICHHM
(MHIUBUYaJbHOE, NPUHATUE PEIICHUS B IpylNIe, NPUHATHE PpELICHUH
rpynmoi);

CaMOCTOATENILHO COCTABJISTH AJITOPUTM PelieHUs GU3MUECKON 3aauu WK
IUJIaHa KCCIEAOBaHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHU;
Jies1aTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpOJIL, 3MOHI/IOH3JILHLII71 HHTEIJICKT.

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYalllH U MPEJIarath IIAH €€ N3MECHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKCHMSI  (HEJIOCTHXKEHHUS) PE3yibTaToOB
JeSTeIbHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBIOJTHEHUS
(GU3UYECKOTO  HCCIIEIOBAaHMS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WU3MEHHUBIIUXCS CHUTyallMi, YCTAHOBJICEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eiioBeKa B XOJie CIopa WIH JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;



npu3HaBaTh CBOE MPABO Ha OMMOKY NMPU PEHICHUH (PU3UYECKHX 3a/1ad WIN
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEJMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 7 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHUYECKHUE  SIBJICHUA,
HaOJIOICHUE, DKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (HU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUsA, paBHOACHCTBYIOIIAs
cuJa, nedopmanus (ympyras, JlacTUyecKas), HEBECOMOCTb,
COOOIIIAIOIINECS COCYBL;

paznuyarh sBiaeHUs (Auddy3us, TEII0BOE IBUKEHHUE YACTHUI] BELIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalieHus, Tepenaya AaBiCHUS TBEPABIMU TEJIaMH, KUAKOCTSIMU U
razamy, arMocdepHoe JaBlieHWe, IUIaBaHWE TeJ, MpPeBpaIecHUs
MEXaHUYECKON HHEPruu) MO OMUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (U3UYECKUX SIBJICHUUA B
OKpYXalolleM MHpEe, B TOM uHcie (U3UYECKUE SBICHUS B MPUPOJIE:
IPUMEPHI JABUKEHUSI C PA3IMYHBIMU CKOPOCTSIMU B KMBOM M HEXUBOU
NpUposie, NCUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOc(EepHOro JaBJEHUS Ha XKUBOW OpraHU3M, IJIaBaHHUE PBIO, pblyaru B
TEeJIe YeJOBEKa, MPU ITOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUUECKUX SBJICHHM;
ONKCHIBATh MU3YyUEHHBIE CBOMCTBA T€N M (PU3UUECKHUE SIBJICHUS, UCIIOJIb3YSI
¢dbuzmyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
TeJla, Cuja TPEeHHUsd, JAaBlieHHWe (TBEPAOTO Tena, >KUJAKOCTH, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, TIEUO CHIIBI,
MOMEHT CWJIbl, KO3POUIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass W MOTCHIMalIbHAs JHEPTHsi), MPU OMHCAHWU TPABUIBHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICT  HWCIOJB3yeMBIX  BEJIHMYWH, WX
0003HaueHUs W €NUHMIBI (U3HUYECKUX BEIWYMH, HAXOAWUTHh (HOPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIUYMHAMM,
CTPOUTH TpapUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;



XapaKTepu30BaTh CBOMCTBa TeN, (PU3UYECKUE SBICHUS W TPOIECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHHs CUJl (BAOJb OJHOW HpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecHUs phiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHHs MEXAHUYECKOU
SHEPruy, MpHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallud IMPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh MPUYUHHO--CJIEACTBEHHBIE CBS3H, CTPOUTH OObsiCHEHUE U3 1-2
JOTHYECKHX IIAaroB C OMOpOH Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WK 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCMOJb3Yys 3aKOHbl H
dbopmyIbl, cBsi3bIBatONIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETMYMHBI B (DOPMYJIBI U TPOBOJAUTH PACUYEThI, HAXOAWTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEIUTh HIpPU HOMOLIU
(buU3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEISATH IPOBEPSIEMOE
Npeanojaokenue  (rumoresy),  pa3jidyaTb W MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HAaXOJWTh OMMUOKM B XOJAE OMbITA, JeaTh
BBIBOJIBI 10 €T'0 pPe3yJIbTaTaM;

IPOBOJUTH OMNBITHI MO HAOMIOACHHIO (U3MYECKUX SABJICHUM WU
(du3nUecKux CBONCTB TEN: dbopmynupoBath IIPOBEPSIEMBIE
IPEIOJI0KEHNs, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOr0 000py10BaHMs,
3aMMChIBATh X0 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATE MPSIMbIE M3MEPEHUs] PACCTOSIHUS, BPEMEHH, MacChbl Tela,
o0béMa, CUJIBl M TEMIEpaTypbl C HCIHOJb30BAHUEM aHAJIOTOBBIX H
upOBBIX MPHUOOPOB, 3aMUCHIBATH IOKAa3aHHUA MPHUOOPOB C YUYETOM
3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKON BEIHMYUHBI OT
JIPYrol € HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWKYIIETOCS TejJa OT BPEMEHM [JBM)KCHHUS TENA, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIECH CUJIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
MJIaBaHUs TEJ, YCIOBUW paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B



TUIAHUPOBAHUHM ~ Y4EOHOTO UCCIIENOBaHMS, COOMpaTh YCTAHOBKY U
BBITIOJHATh W3MEPEHUS, CIEeIys IPEII0OKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYCHHONW 3aBUCHUMOCTH (DM3WYECKUX BEIUYUH B BUJIC
MPEIOKCHHBIX TaOMUIl U TPaUKOB, JENaTh BBIBOJBI 10 pe3yjIbTaTaM
UCCIIC/IOBAHMSI,

IPOBOJNTHh KOCBEHHBIC HW3MEpPCHHs (DHU3MYECKHX BEJIMYUH (IUIOTHOCTH
BEIICCTBA JKUAKOCTH W TBEPAOTO Teja, CHIa TPCHHS CKOJBKCHHS,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JEHCTBYyIOIas Ha
MOTPY)KEHHOE B JKUIKOCTH TeNl0, KOA(DQPHUIIMEHT IOJIE3HOTO JCUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHCHAH HW3MEPEHU COOHMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIUMCIISITh 3HAYCHNE NICKOMOMW BEJIMYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MacHOCTH TpU paboTe C J1abopaTOPHBIM
000opy10BaHUEM;

YKa3bIBaTh TPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECBI, TEPMOMETp, IWHAMOMETp, COOOIIAIOIMHUECS COCYHbl, OapomeTp,
phIYar, OBMKHBIA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIIBI  JCHCTBUS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON HAa HMX ONUcaHus (B TOM 4YHCITE:
MOMIIUITHAKY, yCTPOHUCTBO BOJONPOBOJA, THAPABIWYECKHA IIpecc,
MaHOMET], BEICOTOMED, TTOPITHEBON HACOC, APEOMETP), UCTIONIB3Ys 3HAHUS
O CBOMCTBaxX (M3MYECCKUX SIBICHUN W HEOOXOIUMBbIC (PH3UUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOJIUTH  NMPUMEPHl  (HAXOAUTh  HMHMOPMAIMIO O  NPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (DU3MYECKMX 3HAHWW B ITOBCETHCBHOU
KU3HU 7151 oOecrieueHrs 0e30MacHOCTH MpU oOparieHn ¢ mpubopamu u
TEXHHUYECKUMHU yCTPOMCTBAMHU, COXPAHCHHUS 3J0POBbS U COOJIOICHHS
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY KaIoIIEeH cpejie;

OCYIIECTBIATh OTOOpP WCTOYHMKOB wuH(popMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIITIXCSI
3HaHUW © TYTEM CpaBHEHUs Pa3UYHBIX HWCTOYHUKOB BBIJCIATH
uH(OpPMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONW WM MOXKET OBITh
HEI0CTOBEPHOMU;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YYCOHBIX 3aJIaHUH HAYIHO--TTOMYJISIPHYIO
JuTepaTypy  (PU3MYECKOro  COACpIKAHWs, CIPABOYHBIC MaTEepHAIIbI,
pecypcbl cetu MIHTepHET, BIajeTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC M YCTHBIC COOOIICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIU (HU3UIECKOTO COACP)KAHUSA, B TOM



yrcne MyOJuYHO JeNaTh KpaTKhe COOOLICHHS O Pe3yJbTaTax MPOEKTOB
WIM Y4YeOHBIX MCCIEJAOBAaHUM, HpPU H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYEHHBbI NOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALUEH;

IPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpeneisiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABICHHBIMHU 3aJladaMH,
CIICIUTh 3a BBIIOJHEHWEM IUIAHA JCUCTBUM, aJEKBAaTHO OLICHMBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  IPYMIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy oOyueHus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

HCIIOJIb30BATh MOHATHUSA: MACCA U Ppa3Mepbl MOJIEKYJI, TEIIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAINIMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH M HEHACBHIIICHHBIM Tap, BIAXXHOCTh
BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPTUs, TEIUIOBOW JBUTATEINb,
3JIEMEHTAPHBIA JICKTPUUYECKUMN 3apsifl, SJIIEKTPUYECKOE I0JI€, TPOBOJIHUKHU
Y TUBJIEKTPUKH, IIOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHe, Tervionepesaaya,
TEIJIOBOE PABHOBECHE, CMAaUYMBAHUE, KAIIMJUISPHBIE SIBJICHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauiM3anus (OTBEpJEBAHUE), KUIIECHUE,
TerJIonepeaaya (TETIONPOBOIHOCTb, KOHBEKIIHS, H3JIy4YCHHE),
AJICKTpU3ALMS TEJ, B3aUMOACUCTBUE 3apSIOB, NCHUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHMCTBUE MArHUTOB, JEHCTBUE
MAarHUTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST MHIYKIIHS)
[0 OIMCAaHUI0 HX XAPAaKTEPHbBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3UUECKUX  SIBJICHUU B
OKpY’KaloleM MHpe, B TOM 4Yucie (U3UYECKHUE SIBICHHUS B TMPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE U KaNWUIAPHBIE SBJIECHHUS B IPUPOJE,
KpUCTaJUIbl B mOpupojae, uziaydyeHue CoJiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUICCKUE
ABJICHUSL B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoIOCOB, POJb MArHUTHOTO TOJISI JJI >KU3HU Ha
3emiie, OJNSIPHOE CUSHUE, IPU 3TOM MEPEBOJNUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIESCTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UUISCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA TN U (DU3UYECKUE SBJICHUS, UCIIOJIB3YS
(dbu3nyecKkre BEeIWYMHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPIUs, KOJIUYECTBO
TEIUIOThI, YAEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJEIbHAs TEIIOTA



IUTABIICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHus, yHeibHas TEIIoTa
CrOpaHUs TOIUIMBA, KOI()(PUIMEHT TOJE3HOrO JIEHCTBUS TEIIOBOU
MAalllMHbl, OTHOCUTEJbHASl BIIAXKHOCTh BO3/lyXa, JJIEKTPUUYECKUHN 3apsii,
cuia TOKa, JJIEKTPUYECKOE HANpPSKEHHUE, CONPOTHUBJIEHUE IPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeEIeCTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
¢u3nyecKuil CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHUIIBI
bu3NYecKuX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TrpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKkTepU30BaTh CBOMCTBa Tes, (PU3UUYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU
CTpOEHHs BEIeCTBa, MPUHIIUI CYNEPHO3UIUMU TOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa J1J1s1 yyacTKa LEeu, 3aKOH
Jxoyna—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3allUChIBaThb €r0 MaTeMaTH4YECKOe
BBIPAXKEHUE;

OOBSACHATH (PU3NUYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 |—2 JTOrn4ecKkux
IaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (M3MYECKUX SBICHUM,
(bu3NYeCcKuX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiaTte pacu€THbIE 3aJadyd B 2—3 JEHUCTBUS, HCMOJb3Yys 3aKOHBI H
(GopMybl, CBS3bIBAIOIIME (PU3NYECKHE BEIMYHMHBI: HAa OCHOBE aHAIM3a
yCJIOBUS 3aJauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIS  peUIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMbIe JUisi €€ pelieHus, MPOBOJUTh PACUETHl M CpPAaBHUBATh
MOJIyYEeHHOE 3HaU€HHE (PU3NYECKON BEIUUYMHBI C U3BECTHBIMU JAHHBIMMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh HIPU HOMOLIU
($u3NYECKUX METO/OB, HCIOIb3Yysl ONMUCAHHE HCCIEIOBAaHUS, BBIICIATH
MIPOBEPSIEMOE  MPEIIOJIOKEHUE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEI0OBAHUs, JENATh BBIBOIBI;

IPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3UYECKUX SABJICHUA WU
(U3HYECKUX CBOMCTB TeJl (KalWJUIPHBIE SIBJIEHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bémMa, TeMIrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPHU HU3JIYYEHUH OT IBETa H3Jydaroliew (morionaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTH U
IJIOIMAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alnsg TEl MW B3aWMOJCUCTBHUE
EKTPUYECKUX  3apsAl0B, B3aWUMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3aIsl MarHUTHBIX TIOJIEW TIOCTOSTHHBIX MArHUTOB, JEUCTBUS
MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENS IOCTOSHHOTO TOKa): (OpMYyIHMpOBATh
MIPOBEPSEMBIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, OMUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSMBIC  W3MEPECHHS]  TEMIEPaTyphbl, OTHOCHTEIHLHOMN
BJIQXHOCTH BO3/yXa, CHUJIbI TOKA, HAMPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX TPHUOOPOB WM JATYMKOB (PM3UYECKHX BEIWYWH, CPABHUBATH
pE3yNbTaThl U3BMEPECHHM ¢ YIETOM 33JIaHHON aOCOTIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKOU BEITMYUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX U3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJH TOMEPEYHOrO
CCUCHUS U YACIBbHOTO COMPOTHUBIICHUS BEIIECTBA MIPOBOJIHHUKA, CHIIBI TOKA,
UAYIMIEr0 Yepe3 TMPOBOAHHWK, OT HANpsDKCHWS Ha  IMPOBOJHHUKE,
WCCJICIOBAHNE TIOCIECOBATEIPHOTO U  MMAPAUICTLHOTO  COSAMHEHUN
MPOBOJIHUKOB): TIJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh W3MEPEHUS, CIenys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOIUI] W TpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTH KOCBEHHBIC W3MEpPCHHs] (PU3MUECKUX BEIWYWH (yIenbHas
TEIJIOEMKOCTh ~ BEIIIECTBA, COMPOTUBJICHUE TMPOBOJHHMKA, paboTra U
MOIITHOCTh 3JIEKTPHUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHHs, COOMpaTh
AKCIIEPUMCHTAJILHYIO YCTAaHOBKY, CIENys TMPEII0KCHHONH WHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHHUE BEIMUNHEI;

COOJII0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
o0opyTOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS M3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETYMK ODIIEKTPUUECKOW JHEPTUH, DIECKTPOOCBETHTEIILHbBIC
npuOOpkI, HarpeBaTeIbHBIC AIEKTPOTPUOOPHI (IPUMEPHI), IEKTPHUICCKHE
MIPEIOXPAHUTEITH, DIICKTPOMArHUT, JICKTPOABUTATEIb IIOCTOSHHOTO TOKA),
WCIIOJIB3Yysl 3HAHHUS O CBOWCTBAX (PU3MUECKHX SBJICHUN M HEOOXOIUMBIE
bu3ngecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA WM H3MEPHUTEIbHbIE
npuOOpbl O CXeMaM ¢ CXEMaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHUXPOMETP, TUTPOMETP, JBHTaTeIh BHYTPCHHETO
CTOpaHusi, JJIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI JJICKTPUICCKUX



LIENIEN C MOCIEAOBATEIbHBIM U MapaJUICIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasziuyasi yciIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPUUECKUX LETel;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HHGMOpPMALMIO O  [PUMEPaAX)
MPAKTUYECKOI0 HMCMOJIb30BAHMS (U3MUYECKUX 3HAHUM B IOBCEIHEBHOMN
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU Mpu oOpalieHnuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSI M COOJIIOACHUS
HOPM 3KOJIOTUYECKOI0 IIOBECHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh IOUCK HHPOpMALMK (PU3NYECKOTO COJECpKAHUS B
HNutepHere, Ha OCHOBE WMEKIOLIMXCA 3HAHUW U NOYTEM CpPaBHEHUA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIACJATH  HMH(POpPMALUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BHINOJHEHUHN YUYE€OHBIX 3a/laHuil Hay4YHO--IIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  coaepiKaHMs, CIPaBOYHbIE MaTepHallbl,
pecypcesl cety MHTEepHET, BiIaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mas wuHMOPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (U3HUECKOTO
COllep)KaHUsl, B TOM 4YHcCIe NYOJIMYHO TMPEACTABISTh PE3YJIbTaThI
IIPOEKTHOW WJIM UCCIENOBATEIBCKON NEATENIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIIONB30BaTh M3YYCHHBIN TOHATUWHBIA ammapar Kypca (U3HKH,
COIPOBO’KJATh BBICTYILICHUE IPE3CHTALIUE;

IPU BBIIOJHEHUN YYEOHBIX IPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB pacnpenessTh OO0SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITIOCTABJICHHBIMM 3aJ]a4aMH, CIEIUThH 3a BBIIOJHEHUEM IUIAHA IEUCTBUU U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OIIEHUBAThb COOCTBEHHBIN BKJIaa B
JEATEIbHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTHUBHOE B3aUMOJCHCTBHUE,
IPOSIBIISSl TOTOBHOCTD pa3peniaTb KOH(DIUKTHI.

K konIy o0yueHus B 9 Kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y 00yUJaIOIIUXCSI YMEHUI:

UCIIOJB30BaTh MOHSATHUSA: CUCTEMa OTCY€Ta, MaTepualibHash TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXXKEHHS, Jedopmalius
(ynpyrasi, mjaacThuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPIOTO TEia, paBHOBECHE, MEXaHUYCCKUE KOJIEOaHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBHIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPbl UCIYCKaHUS U TMOIJIONIeHUS, albda-, 0eTa- U raMmMa-u3IydeHus,
M30TOIIbI, SiZIEPHAsi SHEPIeTHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TE€J, PEAKTUBHOE JBU)KEHUE, KOJIeOATENbHOE IBM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE IBUKEHUE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEMHOE paclIpOCTPAaHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PAa3JIOKEHHUE OEJI0ro CBeTa B
CHEKTp M CJOXKEHHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAasl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa
U3JTyYEHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUU B
OKpy»XaroleM Mupe (B TOM 4yucie (QU3UYecKHue SIBICHHUS B TPHUPOJE:
NPWIKUBBI U OTIIMBBI, JBUKEHUE M1aHeT COJIHEYHOUN CUCTEMBI, pEaKTUBHOE
JBH)KCHUE JKHUBBIX OpPraHW3MOB, BOCHPUSTHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBIL, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBJICHUS B MPHUPOIE, OUOJOTMYECKOE NEWCTBHE BUAMMOTO,
yabTPadUOIECTOBOTO W  PEHTIC€HOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
pPaAMOAKTUBHBIN (OH, KOCMHUYECKHE JY4YHd, PaJMOAKTUBHOE H3IIyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYYECHUU Ha
OpraHMW3M YeJIOBEKAa), HNpH STOM NEPEBOAUTH MPAKTHUECKYIO0 3a/ady B
y4eOHYI0, BBIJCNSTh CYLIECTBEHHbIE CBONCTBA (NPHU3HAKH) (PU3MYECKHUX
SIBIICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA T€l U (PU3MUECKHUE SIBJICHUS, UCIOJIB3YSI
dbu3ndeckue BENUYUHBI (CpPEeIHSsI W MTHOBEHHAs CKOPOCTh Tejia MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, NYyTh, YIIoBas
CKOpOCTb, CHUJIa TPEHUS, CUja YNPYrOCTH, CUJIAa TSXKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEeC Tela, HUMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEPrus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIrusl CXKaTou
NPY>KUHBI, KUHETUYECKas SHEprus, IOJIHAsg MEXaHW4YecKass SHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEJOMIICHUS CPE/bl), IPU ONMUCAHUU
MPaBWIbHO TPAaKTOBaTh (DU3UYECKUI CMBICI HCMHOJb3yEMbIX BEJIMYHH,
0003HaueHUs W €NUHMIBI (U3HUYECKUX BEIWYMH, HAXOAWUTHh (HOPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIUYMHAMM,
CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYMH;
XapaKTepu30BaTh CBONCTBA Tel, (PU3UYECKUE SBICHUS W TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS,



OPUHITUI  CYTEPIIO3UIIMKM CHJI, TPUHIUIT OTHOCHTEIBbHOCTH [ ammies,
3aKkoHBbl HbIOTOHA, 3aKOH COXpaHEHWS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO0 M MaCCOBOI'O YHCEN
NP SIICPHBIX PEaKIUsX, TMPH ITOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY
3aKOHa M 3aIUCHIBATh €r0 MaTeMaTHYECKOE BHIPAKEHHE;

OOBSACHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO--CJICICTBEHHbIE ~ CBS3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKHX IIAaroB C OMOpPOH Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBJICHUM, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiath pacyéTHble 3ajaud (ONUparollMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (U3HUUECCKUE
BEJIMYMHBI: HA OCHOBE aHajIM3a YCIOBUS 3aJlayd 3alUChIBATh KpaTKOe
YCJIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC NAaHHBIC, BHIOUPATh
3aKOHBI U (HOPMYJITBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOIUTH PACUEThl U
OIICHMBATh PEATHCTHYHOCTh TMOJIYYEHHOTO 3HA4YCeHHUS (U3UUECKOU
BEJIUYHMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh TPH TTOMOITU
(bU3NYECKUX METO/OB, HCIONb3Yysl OMUCAHHE HWCCICIOBAHUS, BBIICIATH
IpOBEPSieMOE  TPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh IOPSIKA
MPOBEICHUS]  UCCJICNOBAaHMs, JIeJaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHUIN U ONIBITOB;

MPOBOJUTh OMBITHI MO HAONIOACHHWIO (U3MYECKUX SBJICHUHA WU
(u3MYEeCKUX CBOMCTB TeN (M3ydyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoja KoseOaHWW MNPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIeOaHUH, MPSIMOJIIMHEMHOE paclipoCTpaHEHUE CBETA,
pas3ioxeHne Oeloro cBeTa B CIEKTP, M3YYCHHE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKaje U CBOWMCTB HM300pakeHUs MpeaMera B coOuparoein
JUH3e, HAOJIOJEHUE CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB H3IyUYCHUS):
CaMOCTOSATENILHO  cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrOo Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ  OMbITA W €ro  Pe3yJbTaThl,
bopmMyJIMpPOBaTH BHIBOIHI,

MPOBOJIUTH TPU HEOOXOJAMMOCTH CEPUIO MPSMBIX U3MEPCHHM, OTPEICIIsis
CpeHee 3HAUCHHE W3MEpSIeMON BeIMYMHBI ((POKYCHOE paccTOsHHE
cobuparonieit JMH3bI), OOOCHOBBIBaTH BBIOOpP crHoco0a HU3MEpEHUs
(M3MepUTeNbHOTO MpUbopa);

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTEH (PU3WYECKHX BEIMYUH C
WCIIOJIb30BAHUEM TMPSIMBIX HM3MEpPEHUM (3aBHCHMOCTh IYyTH OT BpPEMEHU



IpU PaBHOYCKOPEHHOM [IBIKEHUM 0€3 HadalbHOM CKOPOCTH, Mepruoja
KoJIeO0aHUI MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTPaKeHUsl CBETa OT yrIjla MaJeHHus W yIiia MPeJOMJICHUs OT yria
NaJeHNs). IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIHO COOMpPAThH
YCTaHOBKY, (PUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
bu3znyecKkux BEIMYMH B BUAE TaOMUI] U rpaduKoB, AenaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIe0BaHNUS;

OPOBOJIUTH KOCBEHHBIE M3MEpEHHsS (U3MYECKUX BEIUYMH (CpeaHss
CKOpPOCTh M YCKOpDEHHE Tella TpH pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOpEHHE CBOOOIHOTO MajeHUus, KECTKOCTb MPYKUHBI, KOIPPUIHCHT
TPEHUsI CKOJIBKEHMs, MeXaHHueckas pabdoTa M MOIIHOCTb, 4acToTa U
nepuoa KojeOaHui MaTeMaTHYecKoro U MPYKHUHHOTO MAasiTHUKOB,
ONTHYECKass cuja coOuparoumlel JMH3bI, PAaTUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHUS, CIEAYsI MPEIIOKEHHON MHCTPYKIMH, BBIYUCIIATH
3HAaYCHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJyYEHHBIE PE3yJIbTAThI C YUETOM
3aJJaHHOM MOTPENTHOCTH U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU 0€30M1aCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC NPU3HAKK W3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JMH3a, IUIAaHETapHas MOJENlb aTroMma, HYKJIOHHAas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUINBI JACUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHUA (B TOM YHCIE:
CHHUIOMETP, JATUUKH IOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, IIEPUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03MMETp, Kamepa BuiabcoHa), HUCHONB3ysS 3HAHHUS O
CBOMCTBaX (HU3MYECKUX SBJICHHMM U HE0OXomumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMBbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX MPOIECCOB
IpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOCHUS N300paKEHHH B IMJIOCKOM 3€pKajie U cOOUparoIiei JnH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUA B IOBCEIHEBHOM
XKU3HU I obecrieyeHus: 6€30MacHOCTH MPH OOpaIeHUH C MPUOOpamMu H
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKpPY’KaloIlEel cpe/ie;



OCYIIECTBJIATh TMOUCK wHPoOpManmuu (U3HUECKOTO CONICpKAHUS B
HuTepHeTe, caMoCTOSATENHHO (POPMYIIUPYS OUCKOBBINA 3aMpoOC, HAXOIUTh
MyTH OINpPEAENICHUs IOCTOBEPHOCTU MOJIYYEHHOW MH(POpPMALMU Ha OCHOBE
MMEIOLINXCS 3HAHUU U JOTIOJTHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBINMOJHEHUHN YYCOHBIX 3aJJaHUM HayYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COACpP)KAaHUS, CIPABOYHBICE MaTepHUalbl,
pecypcebl cetn IHTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAILIUU U3 OAHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
nHOpMAIIMU W3 HECKOJIbKHX HMCTOYHUKOB (PU3UUECKOTO COJNECpIKaHMS,
MyOJIUYHO TPENICTABIISATh PE3YyIbTAaThl MPOSKTHON HIIA MCCIIEIOBATEIHCKON
JNEATENbHOCTH, IPU O3TOM TI'PaMOTHO  HCHOJIb30BaTh  M3yYEHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasjena (U3UKA U COMPOBOXKIATh
BBICTYIUUICHWE TIpEe3eHTalMed ¢ y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAKOIIEr0 MUPA

1.1 ®u3MKa - HayKa 0 IpUpoae 2
1.2 dusnyeckue BEITMINHBI 2
1.3 EctecTBeHHOHAYUYHBIA METOT MO3HAHUS 2

Wroro no pazneny 6

Pa3nea 2. IleppoHavyaibHble CBeJeHHS O CTPOEHHMH BelllecTBA

2.1 Crpoenue BeniecTBa 1

59 JIBr>kxeHne 1 B3aUMOJICHCTBHE YaCTHII )
' BEIIECTBA

2.3 ArperaTHble COCTOSIHUSI BELIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl

3.1 Mexanudueckoe OBUKEHUE 3

3.2 Huepuusi, Macca, IIIOTHOCTh 4

KonTpoJubHbie

padoThI

IIpakTH4eckne

padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6mmoreka [IOK




3.3

Cwna. Buner cun

Hroro no paszneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB

4.1

4.2

4.3

4.4

[aBnenue. Ilepenaya naBnenus: TBEpAbBIMU
TeJIaMH, KUIKOCTIMH U Ta3aMH

JlaBieHue xKUJIKOCTU

ATMocdepHOe naBiieHue

JlericTBUE XKUIKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. Pabora u MOIIHOCTB. JHEpPrus

5.1

52

53

PaGora 1 MOILIHOCTB

[IpocTeie MexaHU3MBI

MexaHnnyeckast SJHeprus

Hroro no paszneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

https://m.edsoo.ru/71f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194




8 KUIACC

Ne i/

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3gea 1. TenioBblie AIBJICHUSA

1.1

1.2

CtpoeHue u CBOWCTBa BELIECTBA

TemnnoBsle Mporeccsl

Hroro no paszuneny

Pa3nea 2. DiiekTpu4ecKkHe M MATHUTHBIE SIBJICHHSA

2.1

2.2

23

24

DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tea
Y UX B3aHUMOJICHCTBHE

IToCTOSIHHBIN 2TIEKTPUYECKUN TOK
MarsuTHbI€ SBICHUA

DNIeKTpOMarHuTHasi MHIYKIUS

Uroro no pazgeny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4yacos

Bcero

21

28

20

37

68

KonTpoJsbHbie
padoThI

IIpakTHyeckne
padoThI

1.5

14.5

JJIeKTPOHHbBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

bubmuoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce




9 KUIACC

KoandecTBO uacoB
HaumeHoBaHue pa3ie/ioB U TeM

Ne i/m KonTpoJsbHbie
NPOrpamMMbl Bcero
padoThI
Pa3zgen 1. Mexann4ueckue siBJICHUSA
L1 MexaHn4ueckoe IBIKEHHUE U CITOCOOBI €0 10
' OIUCAHUS
1.2 B3aumozeiicTBue Ten 20 1
1.3 3aKOHBI COXpaHEHUs 10
Hroro no pazneny 40
Pa3zgen 2. Mexann4yeckue KoJIe0aHUA U BOJHBI
2.1 MexaHnndeckue KoneOaHus 7
2.2 MexaHnnuyeckue BOJIHBL. 3BYK 8 1
Hroro no paszneny 15

Pa3jen 3. DieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJHBI

DNEeKTpOMarHUTHOE TOJIE U

3.1 6

SJICKTPOMArdHMTHBIC BOJIHBL
Uroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI PaCIpPOCTPAHEHHS CBETA 6

IIpakTHyeckne

padoThI

JJIeKTPOHHbBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK



4.2 JIunH3bl ¥ onTUYECKKE TPUOOPHI

43 Paznoxenune 6eoro cBera B CIIEKTP

Uroro no pazgeny

Paznen 5. KpanroBble IBJICHUSA

5.1 Hcnyckanue u norjaoneHrue cBeTa arToMOM
5.2 CrpoeHne aTOMHOTO spa
5.3 SlnepHble peakuu

Uroro no pazgeny

Paznen 6. IloBTopuTE1bHO0-00001IAKO NI MOYJIb

6.1 [ToBTOpEeHHE 1 0000IIEHNE COMEPIKAHUS
' Kypca Gpu3uku 3a 7-9 kinacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

15

17

102

27

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
wn Tema ypoka

®dusuka — HayKa 0 MPUPOJIE.
SIBreHust mpupo bl

duznueckue IBIECHUA

duznyeckue BEIUYHUHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIH
KHMJIKOCTHOTO TEPMOMETpPA U AATUUKA
Temrneparypsl"”

MeTOI[I)I HayLIHOl"O IIO3HAHWNA.
Onucanne GU3NIESCKHUX SBICHUM C
IOMOIIBIO MOJIETIEN

VYpoxk-uccnenosanue "IIpoBepka
THUIIOTE3bI: AAJIBHOCTD nonéra rapuka,
MYICHHOI'0 TOPU30HTAJIBHO, TEM
0oJIbIIIe, YeM OOJIBIIIEe BRICOTA ITyCKa"

Crpoenue BeniectBa. ONbITHI,
JTIOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILIECTBA

JIBH>KEHME YacTHUIl BEIlleCTBa

Koan4yecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHHS

DJIEKTPOHHBIE
nu@posbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuoreka [{OK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e




10

11

12

13

14

15

16

17

18

19

20

VYpok-uccnenoanue «OnbITh O
HAOIIOICHUIO TETIOBOTO PACIIMPEHUS
ra3oB»

ArperaTHble COCTOSTHUS BEIIECTBA
Oc00EHHOCTH arperaTHbIX COCTOSTHUI
Bobl. O000IIEHNE 110 pa3ieny
«IlepBoHauanbHBIEC CBEACHUS O
CTPOCHHH BEILIECTBA»

MexaHn4eckoe JBHKEHUE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
TBUYKEHUE

Ckopoctb. Ennnuiel ckopoctu

Pacuer IMyTH 1 BpCMCHU ABHUXKCHUA

Nuepuusa. Macca — mepa
WHEPTHOCTH TeJ

[TnotHOCTH BemecTBa. PacueT macchbl
u OG’bGMa TEJaa 110 €10 INIOTHOCTHU
Jlaboparopnast pabota «OnpezeneHue
IUIOTHOCTHU TBEPOTO TeNay

Pemenue 3amau mo teme "IlnoTHOCTH
BemecTna”

Cuna kak XxapakTepucTuka
B3auMoaencTeus Tei1. Cuia
yrpyroctu. 3akoH ['yka

Jlabopartopnast pabora «M3yuenue
3aBHCUMOCTH PACTSIKEHHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05¢c6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a079¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0ae4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bu6mmorexka [JOK
https://m.edsoo.ru/ff0al23¢c




21

22

23

24

25

26

27

28

29

30

31

(mebopmanuu) mpyKUHBI OT
MIPUJIOKEHHOM CUJIBD»Y

SIBnenune taroreHus. Cuia TSHKECTU

CBs13b MEX]ly CUJION TSKECTH U
Mmaccoi Teia. Bec Tena. Pemenune
3azay o teme "Cuia tsoxkect"”

Cuna TsKecTH Ha JpyTruX IUIaHETax.
dusnyecKre XapakKTepUCTUKHU TUIAHET

Nsmepenue cun. Jlunamomerp

Bec tena. HeBecomocTh

CrnoxxeHue IByX CHUJI, HallpaBJIE€HHBIX
10 OJHOM MPSIMOM.
PaBHOzelicTBYIOIIASA CHIT

Pemrenue 3agad mo reme
"PaBHopeiicTByromas cuin"

Cuna tpenus u e€ Buabl. Tpenue B
IIPUPOJIE U TEXHUKE

JlaGopaTopHnas pabora «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJILKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIIHXCS
MMOBEPXHOCTEI

Pemienue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CHJIBI
Pemrenue 3agaug mo remam: «Bec
tena», «['padpuueckoe nzodpakeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al778

bubmuoreka [{OK
https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al 8cc

bubmuoreka [{OK
https://m.edsoo.ru/ff0al 778

bubmuoreka [{OK
https://m.edsoo.ru/ff0ala70

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [{OK
https://m.edsoo.ru/ff0alcc8

bubmnoreka IIOK
https://m.edsoo.ru/ff0alde0




32

33

34

35

36

37

38

39

40

41

42

cuy, «Cuneby, «PaBHOACHCTBYIOIIAS
cUID»

KoHnTtponbHas paboTa mo Temam:
«MexaHnuueckoe JBUKeHue», «Macca,
IUIOTHOCTBY, «Bec tenay,
«['papmueckoe n300pakeHue Cu,
«Cumpby

Hasnenue. CriocoObl yMEHBIIICHUS U
yYBEJIHUCHUS AaBICHUS

JlaBrienue ra3a. 3aBUCUMOCTD
JIaBJIEHUs ra3a oT 00bEMa,
TEeMIIEPATyPbI

Ilepenaua naBiieHUs TBEPABIMU
TCJIaMU, ) KUJAKOCTAMHU U Ira3aMU.
3axon [lackains

I[aBJIeHI/Ie B JKUJKOCTH H rasc,
BBI3BAHHOC ,Z[ef/'ICTBPIeM CHIJIBI TAXKECTU

Pemenne 3agau o teme «Jlapnexue B
SKUIKOCTH U rase. 3akoH [lackais»

Coobmaromuecst cocyapl

I'mapaBauueckuit mpece

ManowmeTtpsl. [TopuiaeBoit
SKUKOCTHEIN Hacoc

ATmocepa 3eMiH U IPUYKHBL e&
CYLIECTBOBaHMUS

Bec Bo3nyxa. ATmMocdepHoe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

bubmuoreka [{OK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718

bubmunoreka [JOK
https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2970
bubmunoreka [JOK
https://m.edsoo.ru/ff0a3136

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2b5a

bubmuoreka [{OK




43

44

45

46

47

48

49

50

51

52

JaBJIeHUE

N3mepenue atMochepHOro AaBJIeHUS.
OnbiT Toppuuennu

3aBUCHUMOCTB aTMOC(EepHOTO
AAaBJICHUA OT BBICOTHI HAJl YPOBHEM
Mopst

BapomeTtp-anepoua. AtmocdepHoe
AABJICHUC HA PAa3JIMYHBIX BBICOTAX

Pemrenue 3agad mo reme "
AtMocdepHoe naBneHue"

JlelicTBuE ®UIKOCTH U Ta3a HA
MOrPYKEHHOE B HUX TEJNO.
ApxuMenoBa cuia

JlaGopaTopHnas pabora «OnpeneneHue
BBITAJIKUBAIOIICH CHUJIIBI,
JEUCTBYIOIIEH HA TEJO, TOTPYKEHHOE
B KHUJIKOCTb»

Jlaboparopnas paboTa o Teme
«HccnenoBanue 3aBHCUMOCTH Beca
TeJa B BOJE OT 00bhEMA MOTPYKEHHOM
B )KHJIKOCTb 9aCTH TEIa»

IInaBanue Ten

JlaGopaTopnas pabora
"KoHcTpyupoBaHue apeomMeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
onpesenaeHue e€ rpy30noabLEMHOCTH"

Pemenue 3amau no temaM: «IImaBanue

https://m.edsoo.ru/ff0a2b5a

bubmnoreka IJOK
https://m.edsoo.ru/ff0a2dag

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

bubmuoreka [{OK
https://m.edsoo.ru/ff0a2fc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3276

bubmuoreka [{OK
https://m.edsoo.ru/ff0a33fc

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3514

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3a96

bubmuoreka [{OK



53

54

55

56

57

58

59

60

61

62

cyn0B. Bo3nyxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEH
U Ta30B»

Konrponsnas pabora o teme
«/laBreHune TBEPIBIX TeJ, KUIKOCTEH
Y TA30B»

Mexanunueckas pabota

MormHocTh. EqUHUNBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOH IIPU
noabEMe 1o jgecTHue"

[IpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha peruare

Prryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopras pabota
«MccnenoBanue yCciIOBHI paBHOBECHS
ppIyara

Pemenue 3agau no reme «YcnoBus

PaBHOBECCHUS pblyara»

Koadduiment nonesHoro neicTBust
Mexanusma. Jlaboparopnas padota
«M3mepenne KI1/1 HaknoHHON
TUIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
MomHocTh, KITJT"

Mexanndeckas SHEpIHUsl.

0.5

0.5

https://m.edsoo.ru/ff0a3654

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

bubmuoreka [{OK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmnoreka IIOK




63

64

65

66

67

68

Kunernueckas u noTeHIaIbHAas
SHEprus

3aKOH COXpaHECHHSI MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT 1O TEME
"DKcnepUMEeHTalIbHOE ONIpeieICHUE
M3MEHEHHUS KUHETUYECKOU U
MOTEHLUAILHON YHEPTUH NIPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
MJIOCKOCTH"

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPT U

PesepBHbIii ypok. Pabota ¢ TekcTamu
o Teme "MexaHnuyeckoe ABUxKeHuE"

PesepBHblit ypok. Pabota ¢ Tekctamu
o teme "/laBneHue TBEPABIX TEII,
JKUIKOCTEHN U ra3oB"

PesepBHbIil ypok. PaboTta ¢ Tekcramu

o TeMe "PadboTta. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

https://m.edsoo.ru/ff0a4252

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




8 KUIACC

Ne
n/n

10

Tema ypoka

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU U UX ONBITHBIC
MTOATBEPIKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJT
Mopenu TBEPOTO, JKUIKOTO U
ra3000pa3HOro COCTOSHUI BelllecTBa
OOBsicHEeHHE CBOWCTB TBEPOTO,
KHUKOTO U Ta3000pa3HOT0 COCTOSTHUI
BEIIIECTBA HA OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH

Kpucrannuueckue u amop¢Hbie Tena

CMauuBaHue U KanmnuJIJIAPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

TemnnoBoe pacuIMpeHue U CKaThe

Temnepatypa. CBsi3b TeMIIEpaTypbI CO
CKOPOCTBIO TEIIOBOTO JIBUKCHHUSI
YACTHI

BuyTtpennss sneprus. CriocoOsl

U3MEHEHUS BHYTPEHHEN SHEPrUuU

Bunael rerionepenaun

KoanuecTBo 4acoB

Bcero

KonTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbBIE
nu@posbIe
oOpa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5256

bubmnoreka IJOK
https://m.edsoo.ru/ff0a540e

bubmnoreka IIOK
https://m.edsoo.ru/ff0a5800

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a5530

bu6mmorexka [JOK
https://m.edsoo.ru/ff0a5a26

bubmuoreka [{OK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK




11

12

13

14

15

16

17

18

19

20

21

Ypok-koupepenmus "IIpakTuueckoe
WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoepekeHus"

KomndecTBO TEIIIOTHI. Y aenbHas
TCIINIIOEMKOCTD

YpaBHEHHE TEIJIOBOTO OallaHca.
TemnooOMeH 1 TETIIOBOE paBHOBECHE

Jlaboparopras pabota
"WcciienoBaHue SBICHHS
TEITI000MEHa MPU CMENTUBAHUN
XOJIOJTHOM Y Topsiueil BOAbI"

Pacuet xonngecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO IJId Harp€BaHUs TEjia
H BBIACTIACMOTI'O UM IIPH OXJIAKACHUN

JlaGopaTopnas pabora "OnpeneneHue
yAEIbHOU TEIJIOEMKOCTH BelecTBa"
DHeprus TOIMBA. Y AeIbHas TeIoTa
CTOpaHHS

[InaBnenue u oTBEpIEBaHUE
KPUCTAJUNTMIECKUX TEJ. Y IeNbHas
TEIUIOTa IUIABICHUS

JlaGopatopHnas pabora "Onpeznenenue
YAEIbHOU TEIJIOTHI TIaBICHUS JIbaa"
[TapooGpazoBaHue U KOHIEHCALMSL.
Ucnapenue

Kunienue. Y nenapHas Temiora

https://m.edsoo.ru/ff0a6412

bubmuoreka [{OK
https://m.edsoo.ru/ff0a65c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6976

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bubmunoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

bubmuoreka [{OK
https://m.edsoo.ru/ff0a72fe

bubmunoreka [JOK
https://m.edsoo.ru/ff0a740c

bubmunoreka [JOK




22

23

24

25

26

27

28

29

30

napooOpa3oBaHMs U KOHJCHCAIIUH.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS
oT aTMOc(epHOTO TaBICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCUTEIHHOM BIAXKHOCTH BO3TyXa"

Pemenwe 3a1a4y Ha onpe/eieHue
BJIQ)KHOCTH BO3]TyXa

[TpuHUIMIIBI paOOTHI TEMIOBBIX
neurarteneid. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHMS

KIIJ] TermoBoro aBuraress.
TemuioBbIe ABUTATENU U 3al[UTA
OKpY’KarOIIEH CpeIbl

3aKOH COXpaHEHUs U MPEBPAICHUS
SHEPTUH B TEIJIOBBIX MPOIIECcCax

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "TerToBbIe ABICHUSA.
H3MeHeHue arperaTHbIX COCTOSTHUI
BelgecTna"

KonTponbhas pabota no teme
"Temnosble siBIeHUA. M3MeHenne
arperaTHbIX COCTOSIHUM BeniecTna"
Onexrpusanus ten. [[Ba poga
AIEKTPUUYECKUX 3aps 0B
VYpok-uccnenoBanue "IneKTpusanus
TeJ UHIYKIUEH U IpH
COMPUKOCHOBEHHUU"

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bubmnoreka IIOK
https://m.edsoo.ru/ff0a83f2

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




31

32

33

34

35

36

37

38

39

40

41

B3anmoneicTere 3apsyKEHHBIX TEIL.
3akoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpspkeHHOCTD 311EKTPUYECKOTO
nosist. [IpuHnun cynepnosunuu
JJIIEKTPUYECKUX MOJIEH

Hocurenu snexTpuueckux 3apsiioB.
DnemeHTapHbIi 3apsia. CTpoeHue
aToMa

[IpOBOAHMKY U TUAJIEKTPUKU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsAaa

Pewrenue 3ana4d Ha mpuMeHeHue
CBOMCTB JIEKTPUYECKUX 3apsAI0B

DJIEKTPUYECKUI TOK, YCIOBUS €0
cylecTBoBaHMs. VIcTouHUKH
ANEKTPUYECKOTO TOKA

JlelicTBUs 3JIEKTPUYECKOTIO TOKA

VYpoxk-uccnenoanue "Jlelicreue

SJICKTPHUYCCKOI'O IT0JIA Ha IIPOBOJHUKHA

U JUDJIEKTPUKHU"

DNEeKTPUYECKUA TOK B METAJLIaX,
JKHIKOCTSX U ra3ax

DneKkTpuyecKas 1ielb U €€ COCTaBHbIC

qaCTu

Cuna Toka. JlaboparopHas pabora
"N3mepeHue U peryanpoBaHUE CUITBI
TOKa"

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [{OK
https://m.edsoo.ru/ff0a90cc

bubmunoreka [JOK
https://m.edsoo.ru/ff0a95a4

bubmunoreka [JOK
https://m.edsoo.ru/ff0a96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6




42

43

44

45

46

47

48

49

DNEKTPUUECKOE HATIPSKEHHE.
Bonbrmerp. JlabopaTopHas padora
"N3mepenue u peryirpoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie IMPOBOJHUKA.
YaenpHOE COIIPOTUBJICHHUC BCIICCTBA

Jlaboparopnast pabota "3aBUCHUMOCTH
AIIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJTHUKA OT €r0 JUTUHBI, IJIOIIA !
MOTIEPEYHOT0 CeUeHHs U Marepuaia”

3aBHCHUMOCTE CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Jj1sl ydacTka
enu

Jlaboparopras pabota
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TOKa, WAYIIETO Yepe3 pe3UcTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3ucrope”

HOCJ’IGI{OB&TGJ’IBHOG U IMapaJlJICIbHOC
COCIMHCHUA ITPOBOAHUKOB

Jlaboparopnas padota "IIpoBepka
IpaBujia CI0XKEHUS HANPSDKEHUH MpH
MOCTIeI0BATEIbHOM COSTUHEHHH JABYX
pe3ucTopoB”

Jlaboparopnas padota "IIpoBepka
NpaBuUJIa IS CHJIBI TOKA MTPH
napajieIbHOM COCTMHEHUHN
pe3ucTopoB”

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a9e14

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bubmnoreka IIOK
https://m.edsoo.ru/ff0aa738

bubmnoreka IIOK
https://m.edsoo.ru/ff0aa44a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa04e

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaas58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle




50

51

52

53

54

55

56

57

58

Pewrenue 3ana4d Ha mpuMeHeHUe
3akoHa OMa 1715 pa3InyHOro
COEIMHEHUS IPOBOJIHUKOB

PaGoTta u MOITHOCTB AIIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

Jlaboparopras padota "OmnpenencHue
pabOoThI U MOUTHOCTH AJIEKTPHUYECKOTO
TOoKa"

DneKTpUyYecKre EenH U MOTpeOUTenn
ANIEKTPUYECKON SHEPTUU B OBITY.
Kopotkoe 3ambikanue

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKHUE 3apsIibl.
3apspKeHHBIC TeJla U UX
B3aumoencTBus. [locTosTHHBIN
AJIEKTPUYECKUN TOK"

Konrponsnas pabora o Teme
"DneKTpuuecKue 3apsbl.
3apspKeHHBIC Tela U UX
B3auMoaeHcTBUs. I10CTOSHHBIN
AJIEKTPUYECKUN TOK"

ITocTossHHBIC MAarHUTEI, UX
B3aHMOJCHCTBIE
Ypoxk-uccienopanue "M3yuenue
MOJIEH MOCTOSHHBIX MarHUTOB"
MarxauTHOE 110JIe. MarautHoe moJje
3eMIIH U ero 3HaYCHHE JIJIs )KU3HU Ha
3emie

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaf8a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab124

bubmnoreka IIOK
https://m.edsoo.ru/ff0ab3e0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

bubmuoreka [{OK
https://m.edsoo.ru/ff0abd2¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0abea8

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

65

66

OmneiT Opcrena. MarHuTHoe nojue
AIEKTPUUECKOTO Toka MaruurHoe
TOJI€ KaTYIIKH C TOKOM

[TpuMeHeHHe 3IeKTPOMarHuToB B
texHuke. Jlaboparopnas pabota
"U3yudeHue neicTBUSI MAarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

OneKTpoABUraTesb MOCTOSIHHOTO
Toka. Mcnone3oBanue
ANIEKTPOJBUTATENIeH B TEXHUYECKUX
YCTPOUCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTopnas pabora
"KoHcTpyupoBaHue u u3yueHue
paboTHI AJIeKTpOABHTATEIIS "

OneiTel @apazes. 3akoH
AIEKTPOMArHUTHON UHIAYKIUU.
IIpaBuio Jlenna

Onexrporenepatop. Criocoos
MOJIyYEHUS IIEKTPUUECKON IHEPTUU.
DNEeKTpOCTaHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPTUu

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUYECKUE U
MarHuTHBbIE SIBJICHUS"

KonTtponbnas paboTa mo teme
"DnexkTpuuecKue U MarHUTHhIE

siBiIeHus"

PesepBHbIit ypok. Paborta ¢ Tekctamu

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac1d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

bubmnoreka IIOK
https://m.edsoo.ru/ff0acb14

bubmnoreka IIOK



o teme "TermnoBele gBiaeHud" https://m.edsoo.ru/ff0acc5e

PesepBHbIi ypok. PaboTta ¢ Tekcramu

67 1o Teme "TlocTOSHHBII 1 bubmorexa IIOK

https://m.edsoo.ru/ff0acdc6

3NEKTPUYECKU TOK"

68 PesepBHblii ypok. Pabota ¢ Tekctamu

o teme "MarautHeie SBieHud"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145



9 KUIACC

Ne
n/n

Tema ypoka

MexaHudeckoe OBIKEHHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIIBHOCTD
MCXaHHNYCCKOT'O IBMXKCHUA

PaBHOMEpHOE NpsAMOJIUHEITHOE
JBUKCHHE

HepaBHoMepHOE npsAMOIMHENHOE
nerokeHue. CpenHsst © MTHOBEHHAs
CKOPOCTh

[IpssMONMHENHOE PAaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOpEHUE

CkopocTh NpSAMOJIMHEHHOTO
PaBHOYCKOPEHHOT'O JIBMKEHHS.
I'padux ckopocTu

Jlaboparopnas padota "Onpenenenue
YCKOPEHHUS Teja Mpu
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaKJIOHHOM IJIOCKOCTH"

CBoOoanHoe magenue teir. ObITh
T'amnnes

PaBHOMEpHOE ABUXKEHUE 110
okpy>kHoCTH. [Iepnon u yacrora

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoTshI

IIpakTHyeckue
padoThI

Jlara
HU3yYCHUS

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmmoreka [JOK
https://m.edsoo.ru/ff0ad474

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad19a

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

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

bubmmoreka [JOK
https://m.edsoo.ru/ff0ael 76
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14

15
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17
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19

20

21

22

oOpamienus. JIuneiinas u yriaosas
CKOPOCTH

LleHTpOCTpPEMHUTEIILHOE YCKOPEHUE

IlepBe1it 3akoH HbroToHa. Bektop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTBYIOIIAA cHrita

Tperuii 3akon HeroToHa.
Cynepno3unus cui

Pewrenue 3ana4d Ha mpuMeHeHue
3ak0HOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka

Pertennie 3agaud mo reme «Cuiia
YIPYTOCTHY

Jlaboparopnast pabota «Onpezaenenne
KECTKOCTH TIPYKUHBD)

Cuna tpenus

Pemenue 3anau mo teme «Cuna
TPEHUSD»

JlaGopatopHnas pabora "OnpezneneHue
Kod(UIIMeHTa TPEHUS CKOJBKCHHUS "
Pemenue 3amau no teMe ""3aKOHEBI

Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuna TSHKECTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

bubmmoreka [JOK
https://m.edsoo.ru/ff0ac612

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac982

bubmoreka [JOK
https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aece28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0afa26

bubmuoreka [JOK
https://m.edsoo.ru/ff0af8be

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044




23

24

25

26

27

28

29

30

31

32

33

najacHus

Ypok-koubepenius "JIBuxeHue Ten
BOKPYT I'PaBUTAIIMOHHOTO LIEHTpa
(Conueunas cucrema). ['anaktuku"

Pemenue 3amau nmo reme "Cria
TSOKECTH U 3aKOH BCEMHPHOTO
TATOTEHUS"

IlepBas kocMHUecKas CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBecne maTepuanbHON TOUKH.
AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpOroO TENA C©
3aKPEIUIEHHOW OCBIO BPAILlCHUS

MowmenT cuibl. LleHTp TsoxecTn
Pemenue 3anau no reme "MomeHT
cuibl. LlenTtp Tsxectn"

[ToaroroBka Kk KOHTPOJILHOM paboTe Mo
TeMe "MexaHnuecKoe ABMKEHHUE.
Bsaumoneiictsue Ten"

KonTtponbnas paboTa mo teme
"MexaHn4uecKoe IBUKEHUE.
Bs3aumogeiictBue Ten"

Nmnynbe Tena. Umnynabse cuiibl. 3aKoH
COXPAaHEHHUS UMITyJIbca. YTIPyroe u
HEYIPYTroe B3auMOACHCTBUE

Pemenue 3amau o reme "3akoH

COXpaHEHHUs ummyJsbca'

VYpoxk-koHpepeHuus "PeakTuBHOE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0af5{8

bubmoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

bubmmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b07fa

bubmoreka [JOK
https://m.edsoo.ru/ff0b096¢
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36

37

38

39

40

41

42

43

44

45

IBUKEHHE B IIPUPOJIE U TEXHUKE"
Mexanunueckast paboTa U MOLTHOCTb

PabGota cunbl TxkecTH, CUIIBI
YOPYTOCTH U CUJIBI TPEHUS

Jlaboparopuas padota «OnpenencHue
paboOTHI CHITBI TPEHHS TIPH
PaBHOMEPHOM JIBYKEHUH TeJa 110
TOPU30HTAILHOM MOBEPXHOCTH)»
CBsi3b 2HEPTUH U PAOOTHI.
[ToTenumanbHas SHEPTU
Kunernyeckas sueprus. Teopema o
KMHETUYECKOU SHEPruu

3aKOH COXpaHEHHS YHEPTUH B
MEXaHHUKE

JlaGopatopHnas pabora «3yuenue
3aKOHA COXPAHEHUS SHEPTUN
KonebaTtenbHOE ABMKEHUE U €TO
XapaKTePUCTHKU

3aTyxaromue KojieOaHusl.
BrinyxneHnsie konebanus. Pezonanc
MareMaTH4ecKuil ¥ Py >KUHHBINA

MasATHHUKHU

VYpok-nccnenoBanue «3aBUCUMOCTD
nepuoJia KojaeOaHuil 0T KEeCTKOCTH
IIPYKUHBI U MACChI Ipy3a»

[IpeBpatienue sHepruu npu
MEXaHHYECKUX KOJIEeOaHUSIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0db8

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2010

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a
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48

49

50

51

52

53

54

55

JlaGopaTopHnas paborta «OnpenencHue
YacTOThI U IepuoJa KojaeOaHHii
NPY>KUHHOTO MasITHUKa

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHo/ia KojeOaHni
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchbl Ipy3a»

Mexanuueckue BOIHEL. CBONMCTBA
MexaHndeckux BoiH. [IpoonbHbIe 1
MOTIEPEYHBIE BOJTHBI

VYpok-koHpepeHuus "Mexanndyeckue
BOJIHBI B TBEPJOM TEJIE.
CeiicMuueckye BOJTHBI"

3Byk. PacnipocTpanenue u otpaxkeHue
3ByKa

VYpok-uccienoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI Pe30HAHC
VYpok-koudepenuus "YabTpa3ByK u
nH(ppa3ByK B IPUPOJIE U TEXHUKE"
[ToaroroBka K KOHTPOJILHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHUS.
Mexanuyeckue Koyie0aHus ¥ BOJTHBI"

KonrtponbHas pabora no teme
"3aKoHbI COXpaHeHUs1. MexaHn4eckue
KoJieOaHusl M BOJIHBI"

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

bubmmorexa [JOK
https://m.edsoo.ru/ff0b25{0
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59

60

61

62
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64

65

66

DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJIHBI
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "[lkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHue 37E€KTPOMarHUTHBIX
BOJIH /I COTOBOI CBA3U"

VYpok-uccnenosanue "M3yuenne
CBOMCTB OJICKTPOMArdHMTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tesedona"

Pemenue 3a1a4 Ha OIIpCACIICHUC
YaCTOTHI U JJIMHBI SHGKTpOMaFHI/ITHOﬁ
BOJIHBI

DJeKTpOMarHuTHas MpUpo/ia CBETA.
CkopocTb cBeTa. BomHoBBIE CBOICTBa
CBeTa

Ncrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHEeHHE CBETA. 3aTMEHUS
Comnuxua u JlyHsl

3aKOH OTpaXE€HUs CBETA. 3epKaa.
Pemenue 3agau Ha npuMEHEHUE
3aKOHA OTpPa)XEHMsI CBETA
[Ipenominenue cBera. 3aKkoH
IIPEJIOMJIEHUS CBETA

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonbs3oBaHue MOTHOTO BHYTPEHHETO
OTpPa)KE€HUs B ONTUYECKUX CBETOBOAAX

Jlaboparopuas padota "HccnenoBanue

bubmmoreka [JOK
https://m.edsoo.ru/ff0b2abe

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bubnuoreka [JOK
https://m.edsoo.ru/ff0b38c4

bubmmoreka [JOK
https://m.edsoo.ru/ff0b3aea

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3c5c




67

68

69

70

71

72

73

74

75

3aBUCUMOCTH yTIJia PCIIOMIICHHUA
CBCTOBOI'O JIy4a OT yI'Jila MaJICHUA Ha

nn

rpaHuIle "BO3IYX-CTEKIIO
VYpoxk-koHpepenuus "Vcnonap3zoBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3b"

JInnzel. OniTnyeckas cujia JIMH3EI

[ToctpoeHne n300pa>keHM B JTMH3aX

JlaGopaTopnas pabora "OnpeneneHue
(OKYCHOTO PACCTOSIHUS M ONITUYECKOM
CHJIBI COOMpAIOLIeH JTMH3BI"

Ypok-koupepenius "OnTudyeckue
JTUH30BBIC TPUOOPHI"

I'ma3 kak ontuyeckasi cucteMa. 3peHue

VYpok-koudepenuus "JledexTs
3penusi. Kak coxpanutsb 3peHue"
Pasnoxxenue 6emoro cBeta B CIIEKTp.
Omneitel HetoTona. Crioxenue
CHEKTpaJbHBIX 1IBETOB. [lucnepcus
cBeTa

JlaGopaTopnas pabdora "OnbITh IO
pa3loKeHuIo O6eJI0ro CBeTa B CIEKTP U
BOCITPUSATHIO [[BETA TIPEIAMETOB MPH UX
HAOJTIOICHUY Yepe3 I[BETOBHIC
¢bmbTpHI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b444a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c0a7e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684

bubmuoreka [JOK
https://m.edsoo.ru/ff0c0f4c

bubmmoreka [JOK
https://m.edsoo.ru/ff0c0e2a
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77

78

79

80

81

82

&3

84

85

86

87

88

VYpok-nipaktukyM "BoaHoBbIE
CBOMCTBA CBETA: IUCIIEPCHUs,
uHTepdepenus u quppaxuus”
OmnsbiTsl Pesepdopaa u miianerapHast
MOJIEIb aTOMa

[Toctrynatel bopa. Moaens atoma bopa

Hcnyckanue v OrIoneHue cBera
aroMoM. KBauTsl. JInnenyarnie
CIIEKTPBI

VYpok-npaktukym "Habmonenue
CHEKTPOB UCITyCKAHUS"

PannoakTHBHOCTE U €€ BUILI

Crpoenune atomHoro aapa. Hykinonnas
MOJIETTh

PannoakTuBHBIC IPEBpAIICHHUS.
N3oTomnsl

Pemenwue 3amay no teme:
"PannoaktuBHBIC TpeBpamieHus"
[Tepuon nmonypacnana
VYpoxk-koHpepenuus "PagroakTuBHbIC
U3ITyYeHUs B IPUPO/IE, METUIIMHE,
TexHuKe"

SnepHbie peakiuu. 3aKOHbBI
COXPaHEHHUS 3apsI0BOrO U MacCOBOTO
qucen

DHeprusi CBA3U aTOMHBIX siziep. CBs3b
MacChl U DHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

bubmmoreka [JOK
https://m.edsoo.ru/ff0c144c

bubnmmoreka [IOK
https://m.edsoo.ru/ff0c1550

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1672
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c18ac

bubnuoreka [JOK
https://m.edsoo.ru/ff0clal4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1b4a

bubmoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1d7a
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90
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92

93

94

95

96

97

Pewenue 3amau no reme "SAnepueie
peakuun"

Peakuuu cuHTe3a U AeneHud saep.
Ucrounnku sHeprun CosHLA U 3BE3]
VYpok-koudepenuus "Anepuas
sHepreTuka. JlencTeus
pPaJvOaKTUBHBIX U3JIyUYECHHUI Ha )KUBbBIC
Opranu3mMbl"

[ToaroroBKa K KOHTPOJILHOU PaboTE 1O
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIC BOJTHBIL.
KBanToBEIC siBICHUS"

Konrponsnas pabora o Teme
"DeKTPOMarHUTHOE TIOJIE.
DNeKTPOMArHUTHBIC BOJTHBI.
KBanToBbIC siBIEHUS"

[ToBTOpenue, o6o0ICHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"B3aumoneiictBue ten"

[ToBTOpenue, 0606meHue. Pemenue
pPacUYETHBIX ¥ KAUECTBEHHBIX 3a/1a4 I10
teme "TemnnoBble mpoiecch”

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX U Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIX aBurareici'
[ToBTOpenue, o6o0menue. Pemenne
pacYeTHBIX U KAYECTBCHHBIX 3aJ1a4 110
teme "KIIJI anekTpoycranoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

bubmuoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2a22

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2b30
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100
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102

[ToBTOpenue, o6o0ICHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"CeToBblI€ siBIE€HUA"

[ToBTOpenue, o6o6menue. Pabota ¢
TEKCTaMH 110 TeMe "3aKOHBI
COXPAHEHHUS B MEXaHUKe"

[ToBTOpenue, o600meHne. Pabora ¢
Texkctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTOopenue, o6o6menue. Padora ¢
TekcTamu 110 Teme "CBETOBEBIE
sBiIeHus"

[ToBTOopenue, o6o0menue. Padora ¢
Tekctamu 1o Teme "KBaHToBas u
saepHast pu3uKa'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bubmmoreka [JOK
https://m.edsoo.ru/ff0c2¢c52

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2e82

bubnuoreka [JOK
https://m.edsoo.ru/ff0c3044







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA
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HUHTEPHET

https://m.edsoo.ru
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LLikona Ne34 r.o. Camapa, CN=KnctaHoBa
NpwuHa NeopruesHa,

E=so_sdo.school 34@samara.edu.ru

\ 0096dbal11350eb466
2024.09.02 10:14:39+04'00'






		2024-09-02T10:14:39+0400
	0096dba111350eb466
	Кистанова Ирина Георгиевна




