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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€toM (penepanbHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «Dusnkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHME
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYarOIIMXCS M OPTraHU3alHI0 HM3y4YeHUS
¢u3MKu Ha NEATEeIbHOCTHOM ocHOBe. B mporpamme mno (usnke y4uTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanuzainuu tpedoBanniit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[Tporpamma 1o ¢u3uKe ycTaHaBIMBAET pacrpezesieHne yueOHoro marepuana
1o rogam oOydenus (IO Kjaccam), MpejjiaraeT MpUMEPHYIO MOCIe0BaTeIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMS U
yu4éTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENIBIO OKa3aHUS METOIUYECKON
MOMOIIIM YUYUTENIO B CO3/IaHUU paboueill mporpaMMBl 110 y4eOHOMY MPEIMETY.

®duzuka ABISETCS  CUCTEMOOOPA3yIOIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
U SBIICHUH, W3y4aeMbIX XHMHEW, OWOJIOTHEW, acTpOHOMHEH U (QHU3NUECKOU
reorpaduei, BHOCUT BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDa,
IpeloCTaBiIsieT HauOoJiee siCHble O00pa3lbl MNPUMEHEHHs HAYyYHOTO METOojIa
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opnna w3 raaBHBIX 3a7a4 (PU3UUEeCKOro oO0pa3oBaHUs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU T'PaMOTHOCTU U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuyenue @usukun Ha 0a30BOM ypOBHE MPEIIOJIAraeT OBJAJCHUE
CIENYIOIMMUA KOMIETEHTHOCTSMH, XapaKTEPU3YIOIIUMH E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBACHATD SBICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e HHTEPHPETHPOBATH  JIaHHBIE U  HCHOJB30BaTh  HAy4YHbIE
JI0KA3aTeNIbCTBA JJIsl TIOJYYEHHSI BBIBOJIOB.

[lenn wu3ydenuss (QU3MKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
onpeznenensl B Konuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «dusmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoin @exepanuu, pearnu3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKAEHHOW pelICHUEM



Komnernn MunncreperBa npocseienust Poccuiickoin @enepaunu (poToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau u3zyyenus pusnKu:

NpUOOpETeHUE HHTEpeca W CTPEMIICHUS OOydYalolUXCid K HayYHOMY
W3YYECHUIO TNPUPOIbI, PA3BUTHE HUX HMHTEIUIEKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (POPMUPOBAHUE
MCCIIEI0OBATEIILCKOI0 OTHOILLIEHUS K OKPY KAIOLIHUM SIBJICHUSIM;
dbopMupoBaHUE HAYYHOTO MHPOBO33PEHMSI Kak pe3yjibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U HyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;
dbopmupoBaHUE TPEACTABICHUN O poid (DU3UKKU IJISi PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMpEACTaBICHMH O  BO3MOXHBIX  cdepax  Oyayuiei
npo¢eCCUOHANILHON JIESITEILHOCTH, CBSI3aHHOU C (DU3UKOM, MOATOTOBKA K
JajabHelIleMy 00Oy4eHHUIO B 3TOM HAMNPaBJICHUMU.

JlocTikeHne 3THUX Iefiel MmporpaMMbl 1Mo (U3MKEe Ha ypOBHE OCHOBHOTO
o01ero 00pa3oBaHus 00ECEYNBACTCS PEIICHUEM CIIETYIONINX 3a1aY:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHMHM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBbIX, AJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SBIICHUSX;

NpUOOpETeHNE YMEHUN OMHCHIBATh U OOBSACHATH (DU3UUYECKUE SBICHUS C
MCIOJIb30BAHUEM TOJIYYEHHBIX 3HAHU;

OCBOCHME METOJ0B pELICHUs MPOCTEHMIIMX PACyETHBIX 3a7ad C
UCII0JIb30BAaHUEM (du3nYecKux MOJIEJIEH, TBOPUYECKUX u
IIPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOII0AATh IPUPOJIHBIEC SBJICHUS U BBIIOIHATH OIBITHI,
nabopaTopHble pabOThl M JKCHEPUMEHTAIbHBIE HCCIEAOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB PabOTHl ¢ MH(popManuen (U3NIECKOro COJEp KAHMS,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTIXKEHUAX (PU3UKH, aHAJIU3 U
KPUTHUYECKOE OlICHUBaHUE UH(OpMAIIUY;

3HAKOMCTBO €O cepamu npodecCuoHaTbHON ACITEIbHOCTH, CBI3aHHBIMU
c (U3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBaHHBIMM Ha
JOCTHKECHUSIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

obpazoBaHust oTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 4aca B He/IeN0), B 8
Kiacce — 68 yacoB (2 vaca B Hemeno), B 9 knacce — 102 gaca (3 gaca B HeZel0).

[Ipennaraemsiii B nmporpamMmmMe no ¢Gpu3Mke nepedeHb JadopaToOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEIb JIeJaeT BIOOp MPOBEICHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
o0ydJaronmxcsi, CucKa SKCIEPUMEHTAIBHBIX 3aJaHuil, MpeiaraéMbplx B pamMKax
OCHOBHOT'0 T'OCYJIApPCTBEHHOTO YK3aMeHa 1o (PU3uKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

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

dusnueckne BenuuuHbL. M3Mepenune Quandyeckux BenuuuH. Duznyeckue
npubopsl. [lorpemHocts n3mepennit. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢wusuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4YalOT MPUPOAY.
EcTecTBEeHHO-HAYUYHBII METOJl TMO3HAHMS: HAONIOAEHHE, MOCTaHOBKA HAyYHOI'O
BOIIPOCA, BBIIBXKEHHE THUIOTE3, SKCIEPUMEHT O MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmoaemoro siieHus. Onucanue GU3NIEeCKUX SBJICHHUHA ¢ TIOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBbIE, JJEKTPUYECKWE, MArHUTHBIE, CBETOBbBIC

SABJICHUS.
2. ®Duznueckue npuOOPhl U NPOUEAYpPA NPSIMBIX U3MEPEHUN AaHATIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpezenieHne LEHBI AJIEHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. H3mepeHue pacCTOSAHUM.
3. N3mepenue o0bEMA )KUAKOCTH U TBEPJOrO TeEA.
4. OnpezneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue TeMmieparypbl HpU HOMOIIM >KHUIAKOCTHOIO TEPMOMETpPA H
JaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE THMIIOTE3bI: JAJIBHOCTH MOJIETA
HIapuKa, MyIMIeHHOTO TOPU30HTAIbHO, TeM OOJible, YeM OOoJbIle BBICOTA
IIyCKa.

Paszpnes 2. IlepBoHayasibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

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

JBiwxenne yactul BemiecTBa. CBS3b CKOPOCTH JABWIKEHHSI YacTUL C
temrneparypoii. bpoyHoBckoe nBmwxkenue, auddys3us. BzammoneiicTBue yacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMS BEIIECTBA: CTPOEHUE T'a30B, KUIAKOCTENH M TBEPABIX
(kpucTaminyeckux) Teia. B3auMocBs3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKEHHUS.



2. Habmonenue nuddysum.
3. HaGmionenue ~ siBmeHui,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKNBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnsie pabomuol u onvimol.

1. OneHka JuaMeTpa aroMa METOJOM psoB (C  HUCIOJIb30BaHUEM

dotorpaduii).
2. OmbITHI 10 HAOJIOCHHUIO TETUIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:keHne U B3aMMOJAEHCTBHE TeJl.
Mexannueckoe ABWKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHssi CKOPOCTh HNPU HEPABHOMEPHOM ABWKEHHH. Pacuér myTtu u
BPEMEHHU JIBUKEHUS.
SBneHne uHepUMHU. 3aKOH HMHEPLUUHU. B3auMmopelcTBHe Tesl Kak NpUYMHA
W3MEHEHUS CKOpPOCTH [BWXKEHMSI Tesl. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BEMa BelecTna.
Cuila Kak XapakTepucThka B3auMozeicTBus Tesl. Cuila ynpyroctd M 3aKOH
['yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TskecTH. Chila TSHKECTH Ha ApYyrux mianerax. Bec tena. HeecomocTs. Crioxenune
CWJI, HAPABJIEHHBIX 0 OJHOW IpsAMoW. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsA. TpEeHUe B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. Habmronenue MexaHUUeCKOTO ABUXKECHHUS Tela.
2. M3mepeHune CKOpOCTH NPSMOJUHENHOTO ABUKECHUS.
3. HaOmronenue siBneHus WHEPIUU.
4. HaOmroneHue n3aMeHEeHUs1 CKOPOCTHU MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Clio)keHME CUJI, HAIPAaBJICHHBIX 110 OJTHOU MPSIMOM.
Jlabopamopnuie pabomel u onvimol.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IlIapUKa B KUIKOCTH,
MOJIEIU DJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJIbXEHUs Opycka WM IapuKa 0
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneseHue INIOTHOCTH TBEPIOIO TEA.

4. OmbITHI, JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbkeHus (nedopmarun)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECAa TEJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMJIKOCTEN M ra30B.



JaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYECHUS JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTh JaBJIeHHA raza oT oObéma, TemmepaTypsl. [lepemaua naBienus
TBEPABIMU TEJIAMH, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. IImeBmaTmyeckue
MalIMHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TJyOMHBL [ mapocraTmyeckuid
napanokc. Coob1aromuecs cocyasl. ['napaBnuueckue MexaHU3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CyIIECTBOBAHHUS
BO3yIIHONW 00o0souku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJIEHUA. 3aBUCUMOCTh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HaJl YPOBHEM MODAI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOro 1aBJICHHUS.

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

Hemoncmpayuu.
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3aBUCUMOCTb JABJICHMS ra3a OT TEMIIEPATYpHl.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOwmaromuecs cocybl.

['mapaBnuyueckuit mpecc.

[TposiBnenue neicTBUs aTMOC(HEPHOTo TaBICHMUS.

3aBUCUMOCTh BBITAJIKUBAIOUICH CHUJIBI OT 00BEMA NOTpYyKEHHOW YacTu
T€Ja ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEN CHJIBI BECY BBITCCHEHHOW JKMIKOCTH.
VYcnoBue miaBaHus TN IUIABAaHWE WIKM IOTPYXKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOUIECHUS INIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnsie pabomuol u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpyKEHHOH B
JKMJIKOCTh YaCcTH TeJia.

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

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIbL, IEUCTBYIOLIEH Ha TEJIO
B JKHJIKOCTH, OT MacChl TeJia.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIOIICH CHIIBI,
NEUCTBYIOIIIEH Ha TEJNO B JKUJIKOCTH, OT O0BEMA MOrpPYKEHHOM B
JKMJIKOCTh YaCTH TeJla U OT MJIOTHOCTH KUIKOCTH.

KonctpyupoBanne apeomeTpa WM KOHCTPYUPOBAHUE JIOJKH U
OIIpEeNIEJIEHUE €€ IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa u MOIIHOCTH. DHEPrus.

Mexannueckas paboTa. MoIHOCTb.

[IpocThie MexaHWU3MBI: phIUar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHs pbiuara. lIpuMmeHeHue TmpaBWiIa paBHOBECHS phlUara K OJIOKY.



«3onoroe mnpasuno» MexaHuku. KIIJ mnpocteix wmexannm3moB. IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHernueckas W TNOTEHUHAIbHAS DHEPTHUS.
[IpeBpalieHre OTHOTO BH/Ia MEXaHUYECKOW IHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAaHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TeJa

110 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue yclOBUM PaBHOBECHS pblyara.
3. HM3mepenue KII/] HaKIOHHOM IITIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUU.
8 KJIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUSA
BelecTBa. Macca U pa3Mmepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPKIAOIINAEC
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, >KHAKOTO M Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramimueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYIAPHO--KUHETUYECKOU TEOPHUHU.
CmaunBaHUE U KaIWJUISIPHBIE SIBJIEHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. BuyTpenuss sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 171 COBEpIIECHUE paboThI. Bunpl TeIuIoNnepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIINS, U3JIyUYCHHUE.

KonuuecTBo TemnoTel. YjenbHas TEIIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE€ paBHOBecHE. YpaBHEHHE TeIioBOro Oamanca. [lnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenpHas Tteruiora
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpATypbl KHIICHHS OT aTMoc(epHOro
JTaBJICHUA.

BrnaxxnocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurarenedt KIIJ temmoBoro nsurarens.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAOUIEH CPEIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHHS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

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

Ha6nronenue muddyszun.

HabGmroienre sBjieHU CMaYMBaHKS M KAIMMLIAPHBIX SBJICHUM.
Habmronenue TenioBoro pacimpeHus Ted.

W3meHeHne naBieHUs rasa Mpu WU3MEHEHUM 00bEMa U HarpeBaHUM WU
OXJIQKJICHUH.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunsl Temonepenayu.

OxJtaxxJIeHUe PU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.
CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
HaoOmronenne kuneHus.

HabGmro1eHre mocToSTHCTBA TeMIIepaTyphl IIPH TUTABICHUU.
Mojenu TetuIoBBIX IBUTATEIICH.

Jlabopamopnwie pabomuol u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM MJIU caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIIOBOT'O PACHIMPEHUS Ta30B, KUAKOCTEH M
TBEPABIX TEIL.

OmnpeneneHue AaBiaeHUs BO3yXa B OAJJIOHE HITTPUILA.

OnbITHl, NEMOHCTPUPYIOLIME 3aBUCHUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HArpEeBaHUS W OXJIKICHHS.

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

HaOntonenne wu3MeHEHUsI BHYTPEHHEHW DSHEpruM Tejla B Pe3yibTare
TertonepeaaYr U paboThl BHCITHUX CHJI.

HccnenoBanne sIBICHUS TEIUIOOOMEHA IPH CMEIIMBAaHUU XOJIOJHOW U
ropsiueii BOJIBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  IpH
TEII000MEHE C HArPEThIM METATUNIMUYECKUM LIUJIUHIPOM.

Ornpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca uCrnapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABICHUS JbJA.

Pa3znes 7. JinekTpudeckue ¥ MAarHUTHbIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poaa 3ieKTpuuecKux 3apsgoB. BzaummopeiicTBue
3apsokeHHbIX  Tell.  3akoH KyrnoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJCHCTBUSA
3apSKEHHBIX T€J OT BETUYUHBI 3apAJI0OB U PACCTOSHUS MEKY T€JIaMu).

Onekrtpuueckoe mnone. Hanpspk€HHOCTE dmekTpudeckoro nosisd. IlpumHnmm
CyNEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



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

DJIEKTPUYECKUIT TOK. YCJIOBUA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJEKTPUUECKOE  HAINPSHKEHUE.
CornpoTuBieHUE MPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
o ydactka nenu. llocnemoBarenbHOe€ U mapayuielbHOE  COCJAMHEHHE
MTPOBOJITHUKOB.

PaGota u wMomHOCTh ayekTpuueckoro Toka. 3akoH J[[xoymns—JleHma.
DNEeKTpUYECKUe 1ENu U MOTpeOUTenu dMeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHMCTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarautHoe noJie 3eMJIM U €r0 3HAYEHUE JUJIA )KU3HHU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1oJe  3JIEKTpUdYeckoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MAarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. MCmosib30BaHUWE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. fABnenne snekTpoMarHuTHOW MHAYKUMH. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6b1 MOJTyYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DIIeKTpU3aLUs TEIL.
JIBa poJia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJI.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIUHUS.
3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsI0B.
[IpOBOTHUKH U AUDIAEKTPUKH.
MoenupoBaHu€e CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO MOJISL.
M cTOYHUKYN OCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30Bb11 pa3psa.
. I3mepeHune cuibl TOKa aMIepMeTpOM.
. I3MepeHune 37eKTpUIeCKOro HaNpsHKEHUST BOJIbTMETPOM.
. Peocrar 1 marasuH CONpOTHUBIICHUN.
. BzaumoiericTBUE MOCTOSAHHBIX MAarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MTOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MATHUTOB.

OmneIT Dpcrena.

MarauTHoe noJjie Toka. DJIeKTPOMAarHuT.

JlercTBME MarHUTHOIO TOJI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOM WHAYKIIHH.

OnbiThl @apajes.

3aBUCUMOCTh HAIlpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBEHHUSI.

DIIEKTPOTreHEPATOP MOCTOAHHOTO TOKA.

Jlabopamopnwie 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 JIEKTPUUYECKOH LIETIH TOCTOSSHHOTO TOKA.
V3MepeHne 1 peryjaupoBaHue CHJIbI TOKA.

N3mepenue u peryjJnpoBaHue HAPSIKEHNUS.

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

OneITsl, JNEMOHCTPUPYIOLIHE 3aBUCHMOCTD JJIEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHW IIONEPEYHOIO
CeYeHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOKEHUS HAIPSHKCHUM IPU IOCIEN0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IIPU MAPAIIEIBHOM COCIUHEHUH
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 Pe3UCTop.
Omnpenenenue MOIIHOCTH  DJIEKTPUYECKOIO TOKA, BBIIEIAEMOM Ha
pe3ucrope.

HccnenoBanye 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO 4epe3 JIAMIIOYKY, OT
HaIPsHKEHUS Ha HE.

Onpenenenue KII/[ HarpeBarens.

HccenenoBanre MarHUTHOTO B3aNMOJIECUCTBUS ITOCTOSSHHBIX MarHUTOB.
M3ydyeHre MarHMTHOIO IOJA  IIOCTOSHHBIX ~ MAarHuTOB IIPU  HX
00BEAMHEHNN U Pa3/ICICHUH.

HccenenoBanue AeCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBl  B3aUMOJCHCTBUS
KATYIIKM C TOKOM M MarHMTa OT CHJIbl TOKA W HAIpPaBJICHUA TOKAa B
KaTyLIKe.

18. I3ydyeHue AeiCTBUS MAarHUTHOTO MOJISL HAa POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3zydeHue padoThl AIEKTPOIBUTATENS.

20. U3mepenne KIIJ[ anekTpoaBurarelbHOW yCTaHOBKH.

21. OnBITBI IO MCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW WHIYKLIMM:
VICCIIEIOBAHNE W3MEHECHMM 3HAYCHUS W HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe naBukeHHe. MarepuanpHass Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSAMOJIMHEWHOE
nBxkeHue. HepaBHomepHoe npsiMoiMHeHOe JBHkeHue. CpenHsisi U MTHOBEHHas
CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBUKEHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEWHOe naBrkeHue. (CBoOoaHoe
najgenue. Onwitel ['anuies.

PaBHomepHoe aBmkeHue mo okpyxHoctu. Ilepuog m dacrora oOpamieHwus.
Jlunerinas v yriioBast CKOpocTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[Tepsblii 3ak0oH HbtoTroHa. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII CYTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

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

PaBHoBecue marepuanbHOi TOukU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTHu.

Nmnynee Tena. M3meHenne mmmyinbca. UMmysibe CHiibl. 3aKOH COXpaHEHUs
MMIYJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TSKeCTH, yHpyrocTw,
TpeHus. CBs3b 3Hepruu U padotel. [loTeHManbHas YHEPTUsl Tela, MOJAHITOrO Haj
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHas sHeprus cxxaTtou npyxusl. Kunetnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHue MexaHMUeCKOro JBMKEHUS Tea OTHOCHUTEIHHO Pa3HBIX Te

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

CpaBHEHME IyTeM W TPACKTOPUM ABMIKEHHMS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHERHOTO IBHXKECHUSL.
HccenenoBanne Npu3HakoB PABHOYCKOPEHHOIO JIBUKEHUS.

HabGnronenue nBH>KEeHMs TeJla O OKPYKHOCTH.

HaOnronenne MexaHU4eCKUX SIBICHUN, IPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ PaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTEJILHO KaOMHEeTa (PU3HKHU.

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

HabGmronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

W3MeHeHue Beca Tena npu yCKOPEHHOM JIBUKEHHM.

[lepenaya umIrysabca mpu B3auMOJEHCTBUM TE.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJICHUCTBUU TEJl.

CoxpaHeHue UMITyJIbCa PU HEYNIPYTOM B3aUMOICHCTBHM.

CoxpaHeHue UMITyJIbCa TpU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUH IPU CBOOOTHOM IaJICHUH.
CoxpaHeHue MEXaHUYECKOW SHEPTHUU IPU IBUKECHUU TE€JIa MOJ ICHCTBUEM
PY>KUHBI.

Jlabopamopnsie pabomul u onvimol.

1.

KoncTpyupoBanue Tpakra Juisi pa3roHa U JaJIbHEHUIIEro PaBHOMEPHOTO
JBYDKEHUS MIApPUKa WA TEIICHKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpyCKa WM JIBUKCHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpPEHHS Tejla MPU PABHOYCKOPEHHOM JIBIXKEHUU T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCS Kak psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJTUHAKOBEHI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJBKCHHUS OT CHIIBI
HOPMAJILHOTO JIaBJICHUSI.

Onpenenenue kodhUIHEHTa TPEHUS CKOTBKEHUSI.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKCHUH TeJla
10 TOPU30HTAITLHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CUJIBl  YNPYroCTH TMpPU MNOIABEME TIpy3a C
UCIOJIb30BAaHUEM HEIMOABMKHOTO U MOBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXPaHEHUS! SHEPTUH.

Paznen 9. Mexannuyeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TTEpUOI,
4acToTa, aMIUINTya. MaremMaTHuuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpainenne
DHEPTUU TIPHU KOJICOATEITHHOM JIBHKCHHH.

3aryxatouue  kosneOanus.  BwiHyxkaeHHole — kojebanus.  Pe3onanc.
Mexannyeckue BoJIHBL. (CBOWCTBA MEXaHMYECKMX BOJH. [IpomonbHble H
MIONIEPEYHbIE BOJHBIL. J[MMHA BOJAHBI H CKOPOCTH €€ PacnpOCTPAHEHHS.
Mexannueckre BOJIHBI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

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

Jemoncmpayuu.

1. HaOmronenue kojieO0aHMM TEJI MOJX AECUCTBUEM CHJIBI TSKECTU U CHIIBI
YIIPYTOCTH.

HabGntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaOmroieHne BoIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
PacnpocTpanenue npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJIEIH).
Habntonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
. AKyCTHYECKHU pe30HaHC.
JIa60pam0prte pabomul u onvimeol.
1. OmpenenieHWe YacTOThl W Tepuoaa KoJIeOAaHUN MaTeMaTH4eCKOIo
MasITHHKA.

2. Ompenenenrie 4acTOTHI U IEPHO/Ia KOJIeOaHHI MPY>KHHHOTO MasiTHUKA.

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

rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTU MEPHOIA KOJEOAHUN NPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. [IpoBepka HE3aBHUCHMMOCTH TEpUO/a KOJIeOaHHI rpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  NEpuoaa  KoJjieOaHUit
MPYKUHHOTO MAsITHUKA OT MACCHI TPy3a U KECTKOCTHU NPYKUHBI.

7. W3mMmepenue yckopeHusi CBOOOHOTO MaJICHHUSL.

Paznen 10. D1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTpOMarHuTHele  BOJIHBL.  (CBoOMCTBa
snekTpoMarHuTHeIX BOdH. Illkana snekTpomarHuTHbBIX BOJH. Mcmonb3oBaHue
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SJICKTPOMArHUTHBIX BOJIH AJIA COTOBOM CBSI3H.



DneKkTpoMarHuTHas npupoaa ceera. CkopocTh cBera. BOmHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. V3yueHnue CBOWCTB 5JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIBHOTO

TenedoHa.

Pa3gea 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsmonmnHenHoe
pacnpoctpaHenue cBera. 3atMenusi Connna u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHus cBera. [lonHoe BHYTpeHHee
OTpak€HHe cBeTa. VICnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B numH3e. Onrtuyeckas cucrema (oToammapara,
MUKpOCKONIa M Tejeckona. ['J1a3 kak omnrThyeckas cucTeMa. bIn30opykocTh U
JalIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B chnekTp. Omnbitel HbtoTona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J(nucniepcust ceera.

Hemoncmpayuu.

[IpssMONMHEWHOE paclpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyuenne n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTruyecKkuii CBETOBO/I.

Xon nyuel B coOuparoliei JInH3e.

XoJ JIyder B paCCeUBAIOLIEH JIUH3E.

[Tosryuenune n300paxeHui ¢ IOMOLIBIO JIMH3.

[Tpunaiun aeiictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenb riasa.

11. PaznoskeHue 6e10ro cBeTa B CIEKTP.

12. [Tonydyenue 6e0ro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopnuie pabomusl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIja OTpPaK€HUsI CBETOBOrO Jyda OT yrJia
NaJCHUS.

2. W3ydenue xapakTepUCTUK M300paXKEHUsS MpeIMETa B IIJIOCKOM 3€pKajle.

3. HccienoBanne 3aBUCMMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIy4da OT yrJjia
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIIO».
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4. TlonmyuyeHune N300pakeHHI € MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparomien
JIVH3BI.

6. OIBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. ONBITHl IO BOCHPHUATHIO IIBETa MPEAMETOB MPU UX HAOIIOJCHUHU Yepes
[[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanroBble IBJI€eHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Mognens aroma bopa.
Hcnyckanue v noryomieHue ceeta aroMmoM. KBanTel. JInHeityaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-u3iydeHusi. CTpoeHHe aTOMHOTO
anpa. HyxioHnnas wmoxaens aromHoro sapa. HW3orombsl.  PagmoakTuBHBIE
npeBpauienus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX sjep. CBs3b Macchl W dHepruu. Peakiuu cuHte3a u
nenenus sanep. Uctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreTuka. JleMCTBUS DPAaMOAKTUBHBIX W3JYYEHUW HA JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3JTYyYEHHUS U TOTJIOIICHUSI.

2. CrnekTpsl pa3IMuHbIX Ta30B.

3. CrekTp Boaopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3HPYIOLIUX U3ITYUYEHUH.

6. Peructpanus uzinydeHusi OpUPOJHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnroneHue CTUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPrUU YACTULIBI 0 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIHLHO-00001IIAIO U MOAYJIb.

[ToBTOpUTETHEHO--00001IAIONTNI MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTU3alluu
U 0000IIeHUs  MPEIMETHOTO  COACPXKaHUS M ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKHU, a TaKkKe JJIA MOJATOTOBKHU K
OCHOBHOMY T'OCYJapCTBEHHOMY JK3aMeHy 10 (Qu3uke s oO0ydaromuxcs,
BBIOPABIIIMX ITOT y4EOHBIHN MpeIMeT.

[Ipy M3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeYMBAETCS JOCTHIKEHUE MPEIMETHBIX U
METAMpeJMETHBIX  IUIAHUPYEMBIX  pE3yJAbTaTOB  OOydeHus, (GopMHupyercs
€CTECTBEHHOHAY4YHasi TPAaMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEI0BaHUs



SIBJICHUA TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBICHATH (PU3HUECKHE
ABJICHUS, NPUMEHAA I[IOJIyYEHHbIE 3HAHUs, pelarb 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUMTIHANBHO AESITEIIbHOCTHBIN XapaKTep JAHHOI'O pas3Jielia peanu3yeTrcs
32 CuéT TOro, 4YTo OOYy4YaroUIMecs BBIMOJHAKOT 3aJlaHusl, B KOTOPBIX UM
IpeyaraeTcs:
HA OCHOBE TIOJIy4YCHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSICHATH
bu3ryuecKue SBICHUS B OKPY’KAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;
MCII0JIb30BaTh HAYUYHbIE METOAbI UCCIEOBAHUS (PU3MUECKUX SIBJICHUN, B TOM
YHUCJIE U1 IPOBEPKHU TUIIOTE3 U MOJIYUYEHUs TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh HAy4YHBIE OCHOBBI HambOOJIEe BaXXHBIX JOCTHUKEHUN COBPEMEHHBIX
TE€XHOJIOTMH, HAIIPUMEDP, TPAKTUYECKOTO UCITOIb30BAHUS PA3JINYHBIX HCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
DHEPTUM.



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

N3ydenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsl HAMPaBICHO

Ha JIOCTHKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbrare uyuenust Gu3NKM Ha YpOBHE OCHOBHOT'O 0OIIEro o0pa3zoBaHus

y obOyuaronierocs 0yayT copMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
YaCTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

— IPOSIBJIIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(bu3nYecKoil HayKH;

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

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— FOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAUYUMBIX
U OTUYECKHX MpoOJIeM, CBS3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JOCTIKEeHUN (PU3uKH;

— OCO3HaHUE BAXXHOCTH MOPAIbHO--3TUYECKUX MPUHLHIIOB B JIE€ATEIBHOCTH
Y4YEHOTO;

3) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

— BOCIIPHUSTHE 3CTETHUECKMX KauyeCTB (PU3MUECKOW HayKH: €€ rapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HaHUE LEHHOCTH (PU3NYECKOW HayKH Kak MOUIHOTO HWHCTPYMEHTa
MTO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJOTWW, BaXKHEHIIEH COCTABIIAIOLIEH
KYJBbTYPBI,

— pa3BUTHE HAYYHOU JHOOO3HATEIBHOCTHU, MHTEpEca K MCCIIEN0BATEIbCKON
NESATENbHOCTH;

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

— OCO3HaHHE IIEHHOCTU O0€e30MacHOro o0pa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHpE, BaXKHOCTU TpaBUi O€30IaCHOrO TIOBEJIEHUS Ha
TpaHCIIOpTE, Ha JI0pOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHUEM B
JIOMAIIIHUX yCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBblKa pediieKCUHM, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNpbHOM  OpraHM3alu, Topoia, Kpas) TEXHOJOIMYECKOH U



COLIMAJIbHONW HANpPaBIEHHOCTH, TPEOYIOIMX B TOM 4YHCIe U (PU3MUECKHX
3HAHMU;

e — UHTEpEC K IPAaKTHUYECKOMY U3YUYECHHIO MPOQECCHil, CBA3AHHBIX C (DU3HUKOIL;

e 7)3K0JOrHYECKOro0 BOCIIUTAHUA:

e — OpUEHTALMSI HAa NPUMEHEHUE (PU3MYECKUX 3HAHMM JUIsl pelieHus 3ajad B
o0acTh OKpY’Karollell cpelbl, IUIAHUPOBAaHUS IIOCTYIIKOB M OLIEHKH MX
BO3MOYHBIX MOCJIEICTBUM JIJIsI OKPYKAIOLIEN CpEeJIbl;

e — OCO3HaHME IJI00AJIBHOIO XapakTepa HKOJIOTMYECKUX IpoOJieM U MyTel Hux
pelLIeHus;

e 8) agmanTranuM K HM3MEHAKIIMMCH YCJIOBMAM COLUHAJIBHOM W NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJCHCTBUU IMPHU BHIOJIHEHUH HCCIECIOBAaHUN U
IPOEKTOB (HU3MUECKON HAIpPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM
Ipyrux;

e — TIOBBILICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
JeSATENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHMHU HOBBIX 3HAHMI, B TOM YUCIIE (POPMYIHPOBATH
UJIeH, MOHATHS, TUIIOTE3bI O QPU3UUYECKUX OOBEKTAX U SIBICHUSIX;

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

e — IUIAHUPOBAHHWE CBOErO PAa3BUTUS B MPHOOPETEHUU HOBBIX (PUINUECKUX
3HAHMU;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISABIIATH B3aUMOCBSI3U IPUPOBI, 0OIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUH C y4E€TOM BIIMSHMS Ha OKPYKAIOIIYI Cpeny,
BO3MOJKHBIX TJI00ATBHBIX MOCIEICTBUH.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHuss TporpamMMmbl M0 (U3UKE Ha ypPOBHE OCHOBHOTO
o01iero oopa3zoBanus y oOyyaroiierocsi 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEILHBIC YHUBEPCATbHBIC YUeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJIATUBHBIC
yHUBEpCaIbHbIC yUeOHBIE TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Ba3oBble Jjornueckue 1eiicTBUA:



BBISIBIISAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKK OOBEKTOB
(s1BNIEHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKALUUA, OCHOBAHMS TS
00001IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W IMTPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JTAHHBIX U HAOJTFOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBIISITh TIPUYMHHO--CJICICTBEHHBIC CBS3U NPHU HU3YyUYEHUU (DUIUIECKUX
SIBJICHUI U TMPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJIB30BAHUEM JI€TYKTUBHBIX
¥ MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWUMOCBSI3SIX
(U3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOUPATh CIOCOO pelieHuss Y4eOHOW (HU3UYECKOM
3amaun (CpaBHEHHE HECKOJIbKMX BApUAHTOB PEIIEHUs, BHIOOp Hambomee
MOAXOJSIIEro ¢ Y4ETOM CaAMOCTOSITENIbHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebCKue 1eHCTBUA:

MCITIOJI30BATh BOMIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHWS;
MPOBOJIUTH 10 CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
bu3MYECKUH IKCIIEPUMEHT, HEOOJbIIOe UCCIeN0BaHue (PU3UIECKOTO
SIBJICHUS,

OIICHMBATh HA TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UITH KCIIEPUMEHTA;

CaMOCTOATENTHLHO (POPMYIHPOBATH 000OIIEHNS U BBIBOJABI IO PE3YJIbTaTaM
POBEEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNS;

MPOTHO3WPOBATh BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

IPUMEHATh Pa3jIMyYHble METOAbI, MHCTPYMEHTBI U 3aIPOChl IIPU MOUCKE U
orOope MHPOPMALMKM WIH JAHHBIX C Y4ETOM MpPEIIOKEHHON yuyeOHOM
dbuznyeckoil 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMUYHBIX BUAOB U (POPM IIPEJICTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (OpPMY MpPEACTABICHUS
uHpOpMaMM W WUIIOCTPUPOBATH pEIIaeMble 3aJadd  HECJIOKHBIMU
CXEMaMH, uarpaMMamMu, HTHOU rpa@uKoi U MX KOMOWHALUSAMH.

KoMMmyHMKaTHBHBIE YHUBepPCcaIbHbIe YueOHbIe 1elCTBUA:

B XOJC OOCYXKICHUS Y4eOHOro MaTepHuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M POEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAICIICHHBIE HA DPEIICHHWE 33Jaud W TOJJICPKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;



COTIOCTABIISATh CBOM CYXICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
Juanora, OOHapy>KMBATh Pa3IMYUE U CXOACTBO MO3UIIHIA;

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

MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYyAIbHOW palOThl TpHU PEIICHUH KOHKPETHOH (u3nyeckomn
poOJIeMBI;

MPUHUMATh eI COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATh JICUCTBUS
no e€ [OCTIKEHHUIO: paclpeiensiaTh poiH, OOCYXIaTh TMPOLECCH U
pE3yIbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATHh CBOIO YacTh PabOThI, JOCTUTAsE KAYECTBEHHOT'O PE3ysbTaTa 1o
CBOEMY HAINpABJICHUIO MU KOOPJAMHHUPYS CBOU JCUCTBUS C JAPYTHUMH
YJICHaMHA KOMAaH]IbI;

OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMI MPOMYKT MO KPUTEPHSIM,
CaMOCTOATEIHLHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHSI.

PeryasiTuBHBIC YHUBepCAJbHbIE YUeOHbIE 1eiicTBUSA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIA perieHus: GU3NYeCKuX 3HaAHHI;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOJAX IMPUHATHA  PEIICHHM
(MHIUBUYaJbHOE, NPUHATUE PEIICHUs B IpyINIe, NPUHATHE pELICHUH
rpynmoi);

CaMOCTOSATEILHO COCTABJISITH AJITOPUTM PellieHUs GU3MUECKON 3aauu WK
IUJlaHa KCCIEAOBaHUS C Y4ETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh IIPEJIaracMble BAPUAHThI PELICHU;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpOJIL, 3MOHI/IOH3JILHLII71 HHTEIJICKT.

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYalllH U MPEJIarath IIaH €€ N3MECHEHUS;
OOBSICHATh TPHUYMHBI  JOCTIKCHMSI  (HEJIOCTHXKEHUS) PE3yibTaToOB
JeSTEeILHOCTH, JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTH (B TOM 4YHCII€ B XOJ BBINOJTHEHUS
(GU3UYECKOTrO  HCCIIEIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WU3MEHMBIIUXCS CHUTyallMi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4elioBeKa B XOJie CIopa WIH JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTroro;



npu3HaBaTh CBOE MPABO Ha OMIMOKY MPU PEIICHUH (PU3UUECKHX 3a/1ad WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.

INPEJMETHBIE PE3YJIBTATBI

K koniry o0yuenus B 7 Kjacce npeMeTHbIE pe3yiibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAOIIUXCSI YMEHHUMN:

UCIIOJb30BaTh  MOHATUS:  (U3MYECKHME U XUMHUYECKHUE  SIBJICHUA,
HAOJIOICHUE, DKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUHUIBI (DU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUsA, paBHOACHCTBYIOIIAs
cuJa, nedopmanus (ympyras, nJIacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznuyarh sBiaeHUs (Auddy3us, TEII0BOE IBUKEHHE YACTHUI] BELIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OChIO
BpalieHus, Tepenaya AaBiCHUS TBEPABIMU TEJIaMH, KUAKOCTSIMHU U
razamy, atrMocdepHOe JaBlieHWe, IUIaBaHWE TeJl, MpPEeBpaIeHUs
MEXaHUYECKON AHEPruu) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUYECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHWE W3YYEHHBIX (U3WYECKUX SBICHUU B
OKpYXalolleM MHpe, B TOM uHcie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMU B SKMBOM U HEXUBOU
NpUpoJie, NCUCTBUE CWJIBI TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJEHUS Ha XKUBOW OpraHU3M, IJIaBaHHUE PBIO, pblyaru B
TEeJIe YeJIOBEKa, MPU ITOM NEPEBOAUTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) U3HUECKUX SBJICHUM;
ONKCHIBATh MU3YyUEHHBIE CBOMCTBA T€N M (PU3MUECKHUE SIBJICHUS, UCIIOJIb3YSI
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIA YIIPYTOCTH, CUJIa TSKECTH, BEC
TeJla, Cuja TpPEeHUsd, JAaBlieHHWe (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, TIEUO CHIIBI,
MOMEHT CWJIbl, KO3(GOUIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass W MOTEHIMalIbHAs JHEPTHsi), MPU OMUCAHWU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUH  CMBICT  HWCIOJB3yeMBIX  BEJIHMYWH, WX
0003HaueHUs W €IUHMIBI (U3HUYECKUX BEIWYMH, HAXOAUTHh (HOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIUYMHAMM,
CTPOUTH TpapuKu U3yYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYNH;



XapaKTepu30BaTh CBONCTBA Tel, (PU3UYECKHE SBICHUS W MPOILECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUS CUJl (BAOJb OJHOW MHpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHUs phiuara (0JoKa),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHHUs MEXAHUYECKOU
SHEPruy, MNpPU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 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 OObsiICHEHUE U3 1-2
JOTHYECKHX IIAaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7adyd 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 Ui PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEUIUTh HIpPU OMOLIU
(buU3HYECKUX METOJIOB, B OITMCAHUU UCCIIE0BAHMS BBIIEISATH IPOBEPSIEMOE
Opeanojaoxkenue  (rumoresy),  pa3ivyaTb W MHTEPIPETUPOBATH
MOJIYYCHHBIA Ppe3yJbTaT, HAaXOJWTh OIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI 10 €T0 PEe3yJIbTaTaM;

IPOBOJUTH OMNBITHI MO HAOMIOACHHIO (U3UYECKUX SABJICHUA WU
(du3nYeCcKuX CBONCTB TEN: dbopmynupoBath IIPOBEPSIEMBIE
IPEIOI0KEHNs, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOr0 000py10BaHMs,
3aMMChIBATh X0/ ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSIMbIE M3MEPEHUs] PACCTOSIHUS, BPEMEHH, MacChbl Tela,
o0béMa, CHJIBl M TEMIEpaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX H
upOBBIX MPHUOOPOB, 3aMUCHIBATH IMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIECOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKON BEIHUYUHBI OT
JIPYrol € HCMOIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWKYLIETOCS TejJa OT BPEMEHM [JBMXKCHHUS TENA, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJ, CUIIbI
YOPYTOCTH OT YUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIECH CUJIBI OT 00BbEMaA
MOTPYKEHHOW YACTU TENA U OT IJIOTHOCTHU KUIAKOCTHU, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJIa, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
IJIaBaHUs TEJ, YCIOBUW paBHOBECHs pblyara u OJIOKOB), y4acTBOBAaTh B



TUTAHUPOBAHUHM ~ Y4EOHOTO WCCIICNOBaHMS, COOMpaTh YCTAHOBKY U
BBITIOJHATh WM3MEPEHUS, CIeIys IPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOJTYYCHHONW 3aBUCHUMOCTH (DM3MUECKUX BEJIMYUH B BHUJIC
MPEIOKCHHBIX TaOMUIl U TPaUKOB, JENaTh BBIBOJBI 1O pe3yjIbTaTam
UCCIICIOBAHMS,

IPOBOJNTH KOCBEHHBIC HW3MEpPCHHs (DU3MYECKHX BEIWYUH (IUIOTHOCTH
BEIICCTBA JKUAKOCTH W TBEPAOTO Teja, CHIa TPCHHS CKOJBKCHHS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs  CWJIa, JEHCTBYyMOIIas  Ha
NOTPY)KEHHOE B JKUIKOCTH TeNIO, KOA(DQPHUIIMEHT IOJIE3HOTO JCUCTBUS
MPOCTBIX MEXaHW3MOB), CIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPHU
BBITIOJTHCHAH HW3MEPEHU COOHMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIUMCIISITh 3HAYCHNE NICKOMOMW BEJIMYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MacHOCTH MpU paboTe C J1abopaTOPHBIM
0o0opyI0BaHUEM;

YKa3bIBaTh TPUHITUILI JCHCTBHUS MPUOOPOB M TEXHUYCCKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIMHUECS COCYbl, OapomeTp,
phIYar, OBMXHBIA U HETIOJBUKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIIBI  JCHCTBUS HW3YYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONUCaHus (B TOM 4YHCIE:
MOMIIUITHAKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TTOPITHEBON HACOC, APEOMETP), UCIIONIB3Ys 3HAHUS
O CBOMCTBaxX (M3MYECCKUX SIBICHUN W HEOOXOMUMBbIC (PH3UUECKHE 3aKOHBI
1 3aKOHOMEPHOCTH;

NPUBOIUTH  NMPUMEPHl  (HAXOAUTh  HMHMOPMANMIO O  NPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUs (DU3MYECKHX 3HAHWW B ITOBCEIHCBHOU
KU3HU 711 oOecrieueHrs 0e30MacHOCTH MpU oOparieHn ¢ mpudbopamu u
TEXHHUYECKUMHU yCTPOMCTBAMHU, COXPAHCHHUS 3J0POBbS U COOJIOICHHSI
HOPM DKOJIOTUYECKOTO TMOBEJICHHS B OKPY>KaIOIIEeH cpeie;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB wuH(popMmanuu B HWHTepHeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIITHXCS
3HaHUW © TYTEM CpPaBHEHHUs Ppa3UYHBIX HCTOYHUKOB BBIJCIATH
uH(OpPMAIUIO, KOTOpas SIBJISETCS IMPOTHBOPEUYMBONW WM MOXKET OBITh
HE0CTOBEPHOMU;

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YYCOHBIX 3aJIaHUH HAYIHO--TTOMYJISIPHYIO
JuTepaTypy  (PHU3MYECKOro  COACpIKAHWs, CIPABOYHBIC MaTEepHAIIHI,
pecypchbl ceTu MIHTepHET, BIajeTh MpuéMaMu KOHCIICKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIC M YCTHBIC COOOICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (HU3UIECKOTO COACPIKAHUSA, B TOM



yrcne MmyOauYHO JeNaTh KpaTKHe COOOLICHHS O Pe3yJbTaTax MPOEKTOB
WIN Y4eOHBIX HCCIEJAOBAaHUM, NIpPU 3TOM TIPaAaMOTHO HCIIOJIb30BAThH
U3YYEHHBbI NOHATUHHBIM anmapaT Kypca (OU3HMKH, COIPOBOXAAThH
BBICTYIUIEHUE IIPE3CHTALUEH;

IpPU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpeneisiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABICHHBIMHU 3aJla4aMH,
CIICIUTh 3a BBINOJHEHUEM IUIAHA JCUCTBUM, aJEKBAaTHO OLICHWBATH
COOCTBEHHBIH  BKJaJ B  JESATEIBHOCTb  IPYyNIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy o0yueHus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHUIA:

HCIIOJIb30BATh MOHATHUSA: MACCA U Pa3MepPbl MOJIEKYJI, TEIIIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAIUNIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBHIINICHHBIN TMap, BIAXXHOCTh
BO31yXa, TEMIIEparypa, BHYTPECHHSS DSHEPTUs, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIA JICKTPUUYECKUM 3apsifl, SIIEKTPUYECKOE T0JI€, TPOBOJIHUKHU
Y TUBJIEKTPUKH, IIOCTOSSHHBIN JIEKTPUYECKHUN TOK, MATHUTHOE TI0JIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHe, Tervionepesaaya,
TEINJIOBOE PABHOBECHE, CMAUYMBAHUE, KAIIMJUISPHBIE SIBJICHHUS, UCIIAPECHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTauin3anus (OTBEpJEBAHUE), KHUIIECHUE,
TerJIonepeaaya (TETIONPOBOIHOCTb, KOHBEKIIHS, H3JIy4YCHHE),
AJICKTPU3ALMS TEJ, B3aUMOAECUCTBUE 3apSIOB, NECHUCTBUS IJIIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHME, B3aUMOJECHUCTBUE MArHUTOB, JIEHUCTBUE
MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST MHIYKIIHS)
[0 OIMCAaHUI0 HX XAPAaKTEPHbBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SIBICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DHU3UYECKUX  SIBJICHUNA B
OKpY’)KaroleM MHUpe, B TOM 4Yucie (U3UYECKHUE SIBICHHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSHKEHUE U KaNWUAPHBIE SBJICHHUS B IPUPOJE,
KpUCTaJUIbl B mOpupojae, uziaydeHue CoJiHIla, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUICCKUE
sBJICHUSI B aTMocdepe, dIESKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuin, Jpedd MoJrOCOB, pPOJb MArHUTHOTO TOJISL IJi >KU3HU Ha
3emiie, OJISIPHOE CUSHUE, IPU 3TOM NEPEBOJINUTH NMPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (MpH3HAKH) (HU3UUISCKHUX
SIBJICHUH;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TN U (DU3UYECKUE SIBJICHUS, UCIIOJIb3YS
¢dbu3nyecKkre BeIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIUsi, KOJIUYECTBO
TEIUIOThI, YAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIIOTA



IUTaBIICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHus, yneibHas TEIIoTa
CrOpaHHs TOIUIMBA, KOA()(PUIMEHT TOJE3HOr0 JEHCTBUS TEIIOBOU
MAalllMHbl, OTHOCUTEJbHASl BIIAXXHOCTb BO3/lyXa, JJIEKTPUUYECKUMN 3apsii,
cuia TOKa, JJIEKTPUYECKOE HANpPSIKEHHUE, CONPOTHUBJIEHUE NPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeEIleCTBa, paboTa U  MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBAThH
(¢u3nYeCKUil CMBICI HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHUIIBI
bu3NYecKuX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYUMHAMHU, CTPOUTH TrpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIBb3Ys. OCHOBHBIE IIOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKON TEOpUHU
CTpOEHHS BEIlEeCTBa, MPUHILIUI CYNEPHO3UIUU TMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /111 yyacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TE€JI, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil IMPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHNE U3 |—2 JTOrH4ecKux
IaroB ¢ omnopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (M3MYECKUX SBICHUH,
bu3NYeCcKuX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aJadyd B 2—3 JEUCTBUS, HCNOJB3Yys 3aKOHBI H
(GopMybl, CBs3bIBAIOLIME (PU3NYECKHE BEIMYHMHBI: HAa OCHOBE aHAIU3a
yCJIOBUS 3aJauyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIS  pEeUIeHHWs 3aJaud, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMbIe JUisl e€ pelieHus, MPOBOJIUTH PACUETHl M CpPABHUBATh
MOJIyYEeHHOE 3HaU€HHE (PU3NYECKON BEIUUYMHBI C U3BECTHBIMU JAHHBIMMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh HIPU OMOLIU
($u3NYECKUX METO/IOB, HCIOJb3Yysl ONUCAHHE HCCIEIOBAaHUS, BBIICIATH
MIPOBEPSIEMOE  MPEIIOJNIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IIPOBEJICHUSI UCCIIEI0OBAHUS, J€NaTh BBIBOIBI;

OPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
(U3HYECKUX CBOMCTB TeJl (KalWUIPHBIE SIBJIEHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3/lyXa OT ero o0bémMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPHU HU3IYYEHHH OT IIBETa HU3Jydarollew (moriouaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATypbl KUIKOCTH U
IJIOMAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alns TEl W B3aWUMOJCUCTBHUE
JIEKTPUYECKUX  3apslOB, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,



BU3yaJIM3aIsl MarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHMTHOTO TOJS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIHMpOBaTh
MIPOBEPSEMBIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHUS, OMUCHIBATH X0 ONBITA U (DOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSMBIC  W3MEPECHHsS]  TEMIEPaTyphbl, OTHOCHUTEIHLHOMN
BIQXHOCTH BO3/yXa, CHUJIbI TOKA, HAMpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX TPHUOOPOB W JATYMKOB (PM3UYECKHX BEIWYWH, CPABHUBATH
pE3yNbTaThl U3BMEPECHHM ¢ YIETOM 33JIaHHON aOCOTIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOU (PU3MUECKON BEITHYUHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX HW3MEpPEHUU  (3aBUCUMOCTH
COMPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJHN TOMEPEYHOrO
CEUCHUS U YACIHbHOTO CONMPOTHUBIICHUS BEIIECTBA MIPOBOAHHUKA, CHIIBI TOKA,
UAYIMIEr0 Yepe3 TMPOBOAHHWK, OT HANPsDKCHWS Ha  MPOBOJHHUKE,
WCCJICIOBAHNE TIOCIEOBATEIPHOTO U  MMApPaJUICTLHOTO  COSAMHEHUN
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEJOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUS, CIenys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHUAC TaOIUI] W TpaduKoB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEpPCHHsI (PU3MUECKUX BEIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIIECTBAa, COMPOTUBICHUE TMPOBOJHHMKA, paboTra U
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIENysl TMPEII0KCHHONH WHCTPYKIIMH, U
BBEIYHCIIATH 3HAUCHHE BEIIMUNHEI;

COOJII0IaTh MIpaBUiIa TEXHUKN 0€30MaCHOCTHU NP paboTe ¢ 1abopaTOpHBIM
o0opyIOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX ONUCcaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIBTMETP, CUETYMK ODIIEKTPUUECKOW JHEPTUH, DIECKTPOOCBETHTEIIbHbBIC
npuOOpkI, HarpeBaTeIbHBIC IEKTPOTPUOOPHI (IPUMEPHI), IECKTPHUICCKHE
MPEIOXPAHUTEITH, DIICKTPOMArHUT, JICKTPOABUTATEIb IIOCTOSHHOTO TOKA),
WCIIOJIB3Yysl 3HAHHUS O CBOWCTBAX (PU3MUYECKHX SBJICHUN M HEOOXOIUMBIE
bu3ngecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbBIE
npuOOpbl MO CXeMaM | CXEMaTUYHBIM PUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHUXPOMETP, TUTPOMETP, JBHTaTeIh BHYTPCHHETO
CTOpaHusi, JJIEKTPOCKOI, PEOCTaT), COCTaBIATH CXEMBI JJICKTPUICCKUX



LIETIEW C IMMOCIEA0BATEIbHBIM U MApaJUICIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHUS FIEMEHTOB 3JIEKTPUUECKUX LETel;
OPUBOJUTH  MpUMEPbl  (HAXOAUTh  HHGMOpPMALMIO O  [PUMEPaAX)
MPAKTUYECKOI0 MCIMOJIb30BAHMS (U3MUECKUX 3HAHUM B MOBCEIHEBHOMN
XKU3HU 17151 oOecrnieueHust 0€30MacHOCTU Mpu oOpalieHnuu ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHSI 3J0POBbSI M COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 IIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMALMK (PU3NYECKOTO COJAECpKAHUS B
HNutepHere, Ha OCHOBE MMEKIOLIMXCA 3HAHUW MU NOYTEM CpPaBHEHUA
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIACIATH  HMH(POpPMALUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPHU BHIIOJHEHUH YUYE€OHBIX 3a/laHuil Hay4YHO--IIOMYJISIPHYIO
JaUTepaTypy  (PU3MUECKOro coAepiKaHMs, CIPaBOYHbIE MaTepHallbl,
pecypcesl cety MIHTepHET, BiIaieTh NpUEMaMHU KOHCIIEKTUPOBAHHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KPATKHE YCTHBIE COOOIICHHUS,
0000mas wuH(GOPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB (U3HUECKOTO
COJlep)KaHUsl, B TOM 4YHcCI€ NYOJIMYHO TMPEACTABISATh PE3YJIbTaThI
IIPOEKTHOW WJIM UCCIEAOBATEIBCKOW NEATENIBHOCTH, IIPU 3TOM TI'PaMOTHO
UCIIONb30BaTh M3YYCHHBIN TOHATUWHBIA ammapar Kypca (U3HKH,
COIIPOBO’KJATh BBICTYILICHUE IPE3CHTALUEN;

IPU BBIIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
MPOLIECCOB paclpelesTh OO0A3aHHOCTH B TPYIINE B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33J1a4aMH, CIEIUTh 3a BBIIOJHEHUEM IUIAHA EUCTBUU U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIIEHMBAaTb COOCTBEHHBIN BKJaa B
JEATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTHUBHOE B3aUMOJCHCTBHUE,
IPOSIBIISSl TOTOBHOCTB pa3peniaTb KOH(DIUKTHI.

K konIy o0yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

WCIIOJb30BaTh MOHSATHUS: CUCTEMa OTCY€Ta, MaTepualibHasi TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIXKEHHS, Jedopmalius
(ympyrasi, mjgacThuyeckasi), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPIOTO TEia, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPA3BYK, JJIEKTPOMATHUTHBHIE BOJIHBI,
HIKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPbl UCITYCKaHUS U TMOIJIONIeHUS, abda-, 0eTa- U raMmmMa-u3JydeHus,
M30TOIIbI, Si/IEPHAsi SHEPIeTHKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEAKTUBHOE JBU)KEHHUE, KOJIeOATENbHOE IBM)KEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHHE U IPEIOMIIEHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHUE OEJIoro CBeTa B
CHEKTp M CJOXKEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEHHsI) 10 ONMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBJICHHE HW3YYEHHBIX (U3WYECKUX SBICHUNA B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SBJICHHUS B MPUPOJE:
NPWIKUBBI U OTIIUBBI, JBUKEHUE MU1aHeT COJIHEYHOUN CUCTEMBI, pEaKTUBHOE
JBU)KCHUE JKHUBBIX OpPraHU3MOB, BOCHPHUSTHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMHM, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B MPHUPOJE, OUOJOTMYECKOE NEUCTBHE BUAMMOTO,
yabTPadUOJIECTOBOTO U PEHTIC€HOBCKOTO M3JIyYEHUH, €CTECTBEHHBIM
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JY4YHd, PaJUOAKTUBHOE H3IIyUEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIYYEHUNA Ha
OpraHMW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a/ady B
y4eOHYI0, BBIJCNSTh CYLIECTBEHHbIE CBOMCTBA (NPHU3HAKH) (PU3MYECKUX
SIBIICHUI;

ONKCHIBATh MU3yUYEHHBIE CBOMCTBA T€N M (PU3HUYECKHUE SIBJICHUS, UCIOJIB3YSI
dbu3nyeckue BENUYUHBI (CpPEeIHSsI MU MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYrOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHJIbI,
MexaHuveckas padoTa M MOIIHOCTb, NOTEHLMAJIbHAS SHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIrusl CXKaTou
NPY>KWHBI, KUHETHYECKas SHEprus, IoJiHAsg MeEXaHW4YecKass SHeprus,
NEepPHOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMIICHUS CPE/bl), TP OMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICI HCHOJb3yeMbIX BEJIMYHH,
0003HaueHUs W €IUHUIBI (U3HUYECKUX BEIWYMH, HAXOAWUTHh (HOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIUYMHAMM,
CTPOUTH TpapUKu U3yYEHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBA TeN, (PU3UYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS,



NPUHITUI  CYTIEPIIO3UIINK CHJI, TPUHIIUIT OTHOCHTEIBLHOCTH [ ammies,
3aKkoHBbl HbIOTOHA, 3aKOH COXpaHEHWsS HMMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsiIOBOI0 M MaCCOBOI'O YHCEI
NP SIICPHBIX PEaKIUsX, TMPH ITOM JIaBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MaTeMaTHYECKOE BHIPAKEHNUE;

OOBSCHATH (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABISATH
MPUYUHHO--CJICICTBEHHbIE ~ CBS3U, CTPOUTh OOBACHeHHE U3 2-3
JIOTUYECKHX IIAaroB C OMOpPOH Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MUYCCKUX
SIBJICHUM, (DU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiath pacyéTHble 3ajaud  (ONUparolMecss Ha cucremy u3 2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIONTNE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCIOBUS 3aJlayd 3alUChIBATh KpaTKOe
YCJIOBHE, BBISBIISATH HEIOCTAIONINE WM W30BITOYHBIC NAHHBIC, BBIOUPATh
3aKOHBI U (HOPMYJITBI, HEOOXOIUMBIC JIJISl PEIICHHUS, TPOBOJIUTH PACUETHI U
OIICHMBATh PEATHCTHYHOCTh IMOJYYEHHOTO 3HA4YeHHUS] (U3HUUECKOU
BEJIUYHMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh TPH TOMOITU
(GU3NYECKUX METOMOB, WCIONb3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIICIATH
IpOBEpsieMOE  MPEIINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPAIKA
MPOBEICHUS]  UCCJECNOBAaHMs, JIeNlaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHHUIN U ONBITOB;

MPOBOJUTh OMBITHI MO HAONIOACHHWIO (U3MYECKUX SBJICHUHA  WJTU
(u3MYECKUX CBOMCTB Tel (M3ydyeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoja KoieOaHWW MNPYKMHHOTO
MasTHUKa OT Macchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJbIX KOJI€OaHUH, PSIMOJIIMHEMHOE paclpOCTpaHEHUE CBETA,
pas3ioxeHne Oeloro cBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IJIOCKOM 3€pKajie M CBOWMCTB M300pakeHUs MpeaMera B coOuparoen
JUH3e, HAOJIOJICHUE CIUIONMIHBIX W JMHEHYATHIX CHEKTPOB H3IyUYCHUS):
CaMOCTOSATENILHO  cOOMpaTh YCTAaHOBKY M3 HK30bITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOA OMbITAa H €ro  Pe3yJbTaThl,
bopMyIMPOBATH BHIBOHI,

MPOBOJIUTH TPU HEOOXOJAMMOCTH CEPUIO MPSMBIX U3MEPCHHM, OTPEICIIsisa
CpeqHee 3HAUCHHE W3MEpSIeMON BeIMYMHbBI ((POKYCHOE paccTOsHHE
cobuparonieit JMH3bI), OOOCHOBBIBaTH BBIOOpP crHoco0a U3MEpEHUs
(M3MepUTeNbHOrO Mpudopa);

MPOBOJIUTh HCCIICIOBAaHWE 3aBUCUMOCTEH (PU3WUYECKHX BEIHYUH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUH (3aBHCHUMOCTh IyTH OT BpPEMEHU



IpU PaBHOYCKOPEHHOM [IBIKEHUH 0€3 HadallbHOM CKOPOCTH, Mepuoja
KoJIeO0aHUI MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIia OTPaXEHHUsl CBETa OT yrja MaJeHHs W yIiia MpeJOMJICHUs OT yria
NaJieHNs). T[JIAaHUPOBATh HCCIENOBAaHUE, CAMOCTOSITENIFHO COOUpPAThH
YCTaHOBKY, (PUKCHpOBaTh pe3ynbTaThl MOJYyYEHHOW 3aBUCHMOCTH
busznyecKkux BeIWYMH B BUAE TaOMUI] U rpaduKoB, AelaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIe0BaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHHS (U3MYECKUX BEIWYHH (CpeaHAs
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPCHHOM JBW)KCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHUus, KECTKOCTb MPY>KUHBI, KOIPPHUIHECHT
TPEHUsI CKOJIBKEHMsI, MeXaHHueckas paboTa M MOIIHOCTb, YacToTa H
nepuoa KojeOaHWi MaTeMaTHYecKoro U NPYKMHHOTO MasiTHUKOB,
ONTHMYECKass cuja coOuparolmiel JHH3bI, PATUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh DKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHUS, CIEAYs MPEIIOKECHHON MHCTPYKIMH, BBIYUCIATDH
3HAa4YCHHE BEJIMYMHBI U aHAJIU3UPOBATH MOJyYEHHBIE PE3yJIbTAThI C YUETOM
3aJJaHHOM MMOTPENTHOCTH U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKK 0€30M1aCHOCTH NP padoTe ¢ 1abopaTOPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENlb aTroMma, HyKJIOHHAas
MOJIe]Ib 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, TIEPUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HUCHONB3ysS 3HAHHUA O
CBOMCTBaX (PHU3MYECKUX SBJICHHMM U HE0OXomumble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMBbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHMUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX MPOIECCOB
OpU pEIIeHUH Y4eOHO--MPAKTUYECKUX 3a/1ad, ONTHUYECKHE CXEeMBbl IS
MOCTPOCHUS N300paXKEHH B IMJIOCKOM 3€pKajie U cOOUparoIiei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUA B IOBCEIHEBHOM
XKU3HU I obecriedeHuns: 6€30MacHOCTH MPH OOpaIeHUH C MPUOOpamMu |
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHUS 3J0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHHS B OKPY’KaloIlEel cpe/ie;



OCYIIECTBJIATh TOUCK wWHPoOpManmuu (U3HUECKOTO CONICpKAHUS B
HuTepHeTe, caMoCTOSATENHHO (POPMYIIUPYS TTOUCKOBBINA 3aMpoOC, HAXOIUTh
MyTH OINpPEACNICHUs IOCTOBEPHOCTU MOJIYyYEHHOW MH(POpPMALUU Ha OCHOBE
MMEIOIINXCS 3HAHUU U JOTIOJTHUTEIBHBIX UCTOYHUKOB;

MCIIOJIB30BaTh MPU BBINMOJHEHUH YYEOHBIX 3aJJaHUM HayYHO--TIOMYJISIPHYIO
auTepatypy  (U3MYECKOrOo  COACpP)KaHUS, CIPABOYHBICE MaTepHUalbl,
pecypcbl cetu HTEpHET, BIageTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
nH(OpMAIIMU W3 HECKOJIBKUX HMCTOYHUKOB (PU3UUYECKOTO COJEp KaHMS,
MyOJIUYHO MPEICTABISATh PE3YyIbTAaThl MPOSKTHON HIIA MCCIIEIOBATEIHCKON
JNEATENbHOCTH, TMPHU O3TOM TPaMOTHO  HCHOJIb30BaTh  M3yYEHHBIN
NOHATUUHBIN anmapar u3ydaeMoro pasjena (U3UKA U COMPOBOXKIAThH
BBICTYIUUICHWE TIpEe3eHTalMed C y4ETOM OCOOCHHOCTEH ayauTOpuuU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KITIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NMPOrpaMMbI Bcero

Pa3nea 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAKOIIEr0 MUPA

1.1 ®du3nka - HayKa 0 IpUpoae 2
1.2 dusnyeckue BEITMINHBI 2
1.3 EctrecTBeHHOHAYUYHBIA METOT TO3HAHUS 2

Wroro no pazneny 6

Pa3nea 2. IleppoHavyaibHble CBeleHHS O CTPOEHHUH BelllecTBa

2.1 Crpoenue BeniecTsa 1

59 JIBr>kxeHue 1 B3aMMOJICHCTBUE YaCTHII )
' BEIIECTBA

2.3 ArperaTHbl€ COCTOSTHUSI BELIECTBA 2
Uroro no pazgeny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl

3.1 Mexanudueckoe OBUKEHUE 3

3.2 Huepus, Macca, IIIOTHOCTh 4

KonTpoJbHble

padoThI

IIpakTHyeckue

padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

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

bu6mmorexka [JOK
https://m.edsoo.ru/7f416194

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

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

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

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

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

bu6mmoreka [IOK




3.3

Cwuna. Buner cun

Hroro no paszneny

Pasnen 4. /laBiieHue TBEPABIX TeJl, ’KUAKOCTEH M ra3oB

4.1

4.2

4.3

4.4

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

JlaBiaeHue xKUJIKOCTU

ATMmocdepHOe naBiieHue

JlelicTBUE MKUIKOCTH U T'a3a HA MOTPYKEHHOE
B HUX TEJIO

Uroro no pazgeny

Paznen 5. Pabora u MOIIHOCTB. JHEpPrUs

5.1

52

53

PaGora 1 MOLIHOCTB

[IpocTeie MexaHU3MBI

MexaHnyeckast SJHeprus

Hroro no paszneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

21

21

12

68

12

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

bu6mmorexa [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

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194




8 KIIACC

Ne i/

HaumeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

Pa3gea 1. TenioBblie IBJICHUSA

1.1

1.2

CtpoeHue u cBOWCTBa BELIECTBA

TemnnoBsle Mporeccsl

Hroro no paszneny

Pa3nea 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA

2.1

2.2

23

24

DneKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela
Y UX B3aHUMOJCHCTBHE

IToCTOSIHHBIN DTIEKTPUYECKUN TOK
MarsuTHsI€ SBICHUS

DNIeKTpOMarHuTHasl MHIYKIUS

Uroro no pazgeny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

21

28

20

37

68

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

1.5

14.5

DJIeKTPOHHbBIE
(uu¢posBbie)
oOpa3oBaTte/ibHbIE

pecypcbl

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

bu6mmorexka [JOK
https://m.edsoo.ru/7f4181ce

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

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

bu6mmorexka [JOK
https://m.edsoo.ru/7f4181ce

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




9 KIIACC

KoandecTBO yacoB
HaumeHoBaHMe pa3ie/ioB U TeM

Ne i/m KonTpoJbHble
NMPOrpamMMbl 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. Mexann4ueckue KoJe0aHUA U BOJHBI
2.1 MexaHndeckue KonebaHms 7
2.2 Mexannueckue BOJIHBL. 3BYK 8 1
Htoro no paszneny 15

Pa3zen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI

DNEeKTpOMarHUTHOE TOJIE U

3.1 6

SJICKTPOMArdHMTHBIC BOJIHBL
Uroro no pazgeny 6

Pa3nen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI PaCIIPOCTPAHEHHS CBETA 6

IIpakTHyeckue

padoThI

DJIeKTPOHHbBIE
(uu¢posBbie)
oOpa3oBaTte/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7141a4a6

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

bubmuoreka [JOK
https://m.edsoo.ru/7141a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7141a4a6

bu6mmorexka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7141a4a6

bu6mmoreka [IOK



4.2 JIunH3bl ¥ onTUYECKHE TPUOOPHI

43 Paznoxenune 6eoro cBeTa B CIIEKTP

Uroro no pazgeny

Paznen 5. KpanroBble IBJICHUSA

5.1 Hcnyckanue u norjoneHue cBeTa aToMOM
5.2 CrtpoeHne aTOMHOTO spa
5.3 SlnepHble peakuu

Uroro no pazgeny

Pa3znen 6. IloBTopuTe 1bH0-00001IAKO NI MOYJIb

6.1 [ToBTOpEeHHE B 0000IIIEHNE COMEPIKAHUS
' Kypca Gpu3uku 3a 7-9 kinacc

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

15

17

102

27

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

bu6mmorexka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmorexa [JOK
https://m.edsoo.ru/7f41a4a6

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

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

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







IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne
wn Tema ypoka

®dusuka — HayKa 0 PUPOJIE.
SIBrieHust mpupo bl

duznueckue IBICHUA

duznyeckue BEIUYUHBI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenne
TeMIepaTypbl IPH TOMOIIH
KHMJIKOCTHOTO TEPMOMETpA U AATUUKA
Temneparypsl"”

MeTOI[I)I HayLIHOl"O IIO3HAHWN.
Onucanne GU3NIESCKHUX SBICHUM C
IOMOIIBIO MOJIETIEN

VYpok-uccnenosanue "IIposepka
THUIIOTE3bI: AAJIBHOCTD nonéra hrapuka,
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

bu6mmorexa [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
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BobI. O000IIEHNE 110 pa3ieny
«IlepBoHauanbHBIE CBEACHUS O
CTPOCHHH BEILECTBA»

MexaHnueckoe JBHKEHUE.
PaBHOMEpHOE U HEpAaBHOMEPHOE
TBUYKEHUE

Ckopoctb. Ennnuiel ckopoctu

Pacuer IMyTH 1 BpCMCHU ABHUKCHUA

Nuepuusa. Macca — mepa
WHEPTHOCTH TeJ

[TnotHOCTH BemecTBa. PacueT macchbl
u OG’bGMa TCJa 110 €TI0 INIOTHOCTHU
Jlaboparopnast pabota «Onpeenenne
IUIOTHOCTHU TBEPOTO TeNay

Pemenue 3amau no teme "I1noTHOCTH
BemecTna”

Cuna Kak XapakTepucTuka
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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a0c10

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al23¢c




21

22

23

24

25

26

27

28

29

30

31

(meopmanuu) mpyKUHBI OT
IIPUJIOKEHHOM CUJIBD»

SIBnenune taroreHus. Cuiia TSHKECTU

CBsI3p MEX]ly CUJION TSKECTH U
Mmaccol Teia. Bec Tena. Pemenune
3azay o teme "Cuia Tsoxkect"”

Cuna TsKecTH Ha JpyTruX IUIaHEeTax.
du3nyecKre XapaKTepPUCTUKHU TUIAHET

Nsmepenue cun. Jlunamomerp

Bec tena. HesecomocTh

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

Pemrenue 3agad mo reme
"PaBHopeiicTByromas cuin"

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

JlaGopatopHnas pabora «3yuenue
3aBUCUMOCTH CUJIBI TPEHHS
CKOJILKEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIIHXCS
MMOBEPXHOCTEI

Pemrenue 3anau Ha onpeneneHue
PaBHOJCUCTBYIOLIEN CHJIBI
Pemrenne 3agaud 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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0alb9c

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

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




32

33

34

35

36

37

38

39

40

41

42

cuny, «Cunbby, «PaBHOACHCTBYIOIIAS
CUID»

KoHnTtponbHas paboTa mo Temam:
«MexaHnuueckoe JBUXeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papmueckoe n306pakeHue Cui,
«Cunbby

Hasnenue. CriocoObl yMEHBIIICHUS U
yYBEJIHYCHUS JaBICHUS

JlaBrieHue ra3a. 3aBHCUMOCTD
JIaBJIEHUs ra3a oT 00bEMa,
TEeMIIEPaTyPbI

Ilepenaua naBieHUs TBEPABIMU
TCJIaMU, ) KUJAKOCTAMHU U I'a3aMU.
3axon [lackains

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

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

Coobmarommuecst cocyapl

I'mapaBnnueckuit mpecc

ManowmeTtpsl. [TopuiaeBoit
SKUIKOCTHEIN Hacoc

ATmochepa 3eMiH U IPUYHHBL €&
CYLIECTBOBaHMUS

Bec Bo3nyxa. ATmMocdepHoe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2376

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2826

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3136

bubmuoreka [JOK
https://m.edsoo.ru/ff0a2b5a

bubmuoreka [{OK




43

44

45

46

47

48

49

50

51

52

JaBJIeHUE

N3mepenue atMochepHOro AaBJI€HUS.
OnbiT Toppuuennu

3aBUCHUMOCTB aTMOC(EepHOTO
AAaBJICHUA OT BBICOTHEI HAJl YPOBHEM
Mopst

Bapomertp-anepoua. AtmocgepHoe
AABJICHUC HA Pa3JIMYHBIX BBICOTAX

Pemrenue 3agad mo reme "
AtMocdepHoe naBneHue"

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

JlaGopaTopHnas paborta «OnpeneneHue
BBITAJIKUBAIOIICH CHUJIIBI,
JEUCTBYIOIIEH HA TEJO, MTOTPYKEHHOE
B KHUJIKOCTb»

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

IInaBanue Ten

JlaGopaTopnast pabora
"KoHcTpyupoBaHue apeomeTpa Win
KOHCTPYUPOBAHUE JIOAKHU U
omnpeenaeHue e€ rpy30noabLEMHOCTH"

Pemenue 3amau no temaM: «IImaBanue

https://m.edsoo.ru/ff0a2b5a

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

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

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

bu6mmorexa [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

cynoB. Bo3nyxomniaBaHuey,
«/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEH
Y Ta30B»

Konrponbnas pabora o Teme
«/laBreHune TBEPBIX TeJ, KUIKOCTEH
Y Ta30B»

Mexanunueckas pabota

MorHocTh. EqUHUNBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noabEMe 1o jecTHue"

[IpocTeie MexaHnu3Mbl. Poryar.
PaBHOBecue cuit Ha peruare

Prryaru B TexHuke, ObITY U IPUPOJIE.
Jlaboparopras pabota

« ccnenoBanue yCciIOBHI paBHOBECHS
ppIyara

Pemenue 3agau no reme «YcnoBus

PaBHOBECCHUS pblyara»

Koadduiment nonesHoro neiicTeust
Mexanusma. Jlaboparopnas padota
«M3mepenne KI1/I HaknoHHOM
TJIOCKOCTH

Pemenne 3agau mo teme "Pabora,
MomHocTb, KITJT"

Mexanundeckas SHEpIHsl.

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 [JOK
https://m.edsoo.ru/ff0a48a6

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

bubmnoreka IJOK




63

64

65

66

67

68

Kunernueckas v moTeHIaIbHAs
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnepUMEHTaIbHOE ONpeeICHUE
M3MEHEHHUs KUHETUYEeCKOU 1
MOTEHLUAIBHON PHEPTUH NIPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
MJI0OCKOCTH"

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPT U

PesepBHbIii ypok. Pabota ¢ TekcTamu
o Teme "MexaHnnyeckoe ABuxKeHue"

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

PesepBubIii ypok. PaboTta ¢ Tekctamu

o TeMe "Padorta. 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 KIIACC

Ne
n/n

10

Tema ypoxa

OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
KMHETHYECKON TEOPUHU U UX ONBITHBIC
TTOATBEPIKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJT
Mopenu TBEPOTO, )KUIKOTO U
ra3000pa3HOro COCTOSTHUI BelllecTBa
OOBsicHeHHE CBOWCTB TBEPIOTO,
KHUKOTO U Ta3000pa3HOT0 COCTOSTHUI
BEIIIECTBA HA OCHOBE MOJIOKEHUN
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH

Kpucrannuueckue u amopgHbie Tena

CMauuBaHue 1 KanmuJIJIAPHOCTD.
[ToBepXHOCTHOE HATSIKEHUE

TemnnoBoe pacuIMpeHue U cKaTue

Temnepatypa. CBsi3b TeMIIEpaTyphI CO
CKOPOCTBIO TEIIOBOTO JIBUYKCHHUSI
YACTHIL

BuyTtpennss sneprus. CriocoOsl

U3MEHEHUS BHYTPEHHEN SHEPIUU

Bunael Terionepenaun

KoanuecTBo 4acos

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbBbIE
nu@posbIe
oOpa3oBaTte/ibHbIE

pecypcbl

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

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

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

bu6morexa [JOK
https://m.edsoo.ru/ff0a5530

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a5a26

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

bu6mmorekxa [IOK




11

12

13

14

15

16

17

18

19

20

21

Ypok-koHpepenmus "IIpakTuueckoe
HCII0JIb30BAaHUE TEIJIOBBIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocoepekeHus "

KomngecTBO TEIIIOTHI. Y nenbHas
TCIINIIOEMKOCTb

YpaBHEHHE TEIJIOBOTO OasiaHca.
TemnooOMeH 1 TEIIOBOE paBHOBECHE

Jlaboparopras pabota
"UcciienoBaHue SIBICHHS
TEITI000MEHa MPU CMENTUBAHUN
XOJIOJTHOM Y Topsiueil BOAbI"

Pacuet xonnuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO IJId Harpe€BaHUs TE1a
H BBIACTIACMOTIO UM IIPH OXJTAKACHUN

JlaGopaTopnas pabora "OnpeneneHue
yAEIbHOU TEIJIOEMKOCTH BemecTBa"
DHeprus TOIMBA. Y AebHas TeIoTa
CTOpaHHS

[InaBnenue u oTBEpIEBaHUE
KPUCTAJUNTMIECKUX TEJ. Y IeNbHas
TEIUIOTA IUIABIECHUS

JlaGopatopHnas pabora "OnpezneneHue
YAENbHOU TEIJIOTHI TIaBICHUS JIbaa"
[TapooGpazoBaHue U KOHIEHCALMSL.
Ucnapenue

Kunienue. Y neiapHas Temiora

https://m.edsoo.ru/ff0a6412

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7088

bu6morexa [JOK
https://m.edsoo.ru/ff0a6a98

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a71d2

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK




22

23

24

25

26

27

28

29

30

napooOpa3oBaHMs U KOHICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOc(epHOTO TaBICHUS

BrnaxnocTs Bo3ayxa. Jlaboparopnas
pabota "Omnpenenenue
OTHOCUTEIBHOM BIAXKHOCTH BO3TyXa"

Pemenwue 3a1a4y Ha onpe/ieieHue
BJIQYKHOCTH BO3]TyXa

[TpuHIUIIB paOOTHI TETIIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KII] TermoBoro nBuraTess.
TennoBbie JBUTATENH U 3aIIUTA
OKpYKaroIIe cpeabl

3aKOH COXpaHEHUs U MPEBPAICHUS
SHEPTUH B TEIJIOBBIX MPOIIECCax

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "TeroBbIe ABICHUSA.
H3MeHeHue arperaTHbIX COCTOSHUI
BelgecTna"

KonTponbhas pabota no teme
"TerutoBble ABlIeHUA. M3MeHenne
arperaTHbIX COCTOSIHUM BeniecTna'

Dnektpuzarus Ten. /[Ba pona
AIEKTPUUYECKUX 3apSI0B
VYpok-uccnenoBanue "IneKTpusaus
TeJ UHIYKIUEH U TIpH
COMPUKOCHOBEHHUH"

https://m.edsoo.ru/ff0a786¢

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

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

bubmnoreka IJOK
https://m.edsoo.ru/ff0a8312

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




31

32

33

34

35

36

37

38

39

40

41

B3anmoneicTere 3apsyKeHHBIX TEIL.
3axoH Kynona

DJIEKTPUYECKOE TOJIE.
HanpskeHHOCTD 311EKTPUYECKOTO
nosist. [IpuHnmn cynepnosunuu
JIEKTPUYECKUX MOJIEH

Hocurenu snexTpuueckux 3apsiioB.
DnemeHTapHbIi 3apsia. CTpoeHue
aToMa

[IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH
COXPAaHEHHUS IEKTPUYECKOTO 3apsAaa

Pemrenue 3anad Ha mpuMeHeHue
CBOMCTB JIEKTPUYECKHUX 3aps0B

DJIEKTPUYECKUI TOK, YCIOBUS €0
cyiecTBoBaHMs. VicTouHUKH
ANEKTPUYECKOTO TOKA

JlericTBuUs 3JIEKTPUYECKOTIO TOKA

VYpoxk-uccnenoanue "JlelictBue

SJICKTPHUYCCKOI'O IT0JIA Ha ITPOBOJHUKHA

U JUDJIEKTpUKHU"

DNEeKTPUYECKUA TOK B METAJIIaX,
JKHIKOCTSX U ra3ax

DneKkTpuyecKas 1ienb U €€ COCTaBHbIE

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a8ef6

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

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a9838

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a8bd6




42

43

44

45

46

47

48

49

DNEKTPUUECKOE HATIPSIKEHHE.
Bonbr™merp. JlabopaTopHas padora
"N3mepenue u peryirupoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie MMPOBOJHUKA.
YaenpHoE COIIPOTUBJICHHUC BCIICCTBA

Jlaboparopnast pabota "3aBUCHUMOCTH
AIIEKTPHUYECKOTO COTTPOTHBIICHUS

MIPOBOJTHUKA OT €r0 JJTUHBI, IJIOIIA !
MOTIEPEYHOT0 CeUeHHs U MaTrepuaia”

3aBUCUMOCTE CHIIBI TOKA OT
HanpspbkeHus. 3akoH Oma sl yyacTka
enu

Jlaboparopnas 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
NpaBuja CI0XKEHUS HANPSDKEHUH MpH
MOCJIeI0BATEIbHOM COSIUHEHHH ABYX
pe3ucTopoB”

Jlaboparopnas padota "IIpoBepka
NpaBuUJIa JUIs 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

bu6morexa [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 3anad Ha mpuMeHeHue
3akoHa OMa 1715 pa3IngyHOro
COEIMHEHUS IPOBOJIHUKOB

PaboTta 1 MOITHOCTB ANIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

Jlaboparopras padota "OmnpenencHue
paboThI U MOITHOCTH AJIEKTPHUECKOTO
TOKa"

DneKTpUyYecKre EenH U MOTPpeOUTEIN
AIEKTPUYECKON SHEPTUU B OBITY.
KopoTtkoe 3ambikanue

[ToaroroBka Kk KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUIECKHUE 3apsilibl.
3apspKeHHBIC TeJla U UX
B3aumoencTBus. [locTosTHHBIN
AJIEKTPUUECKUN TOK"

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

ITocTossHHBIC MAarHUTEI, KX
B3aHUMOJCHCTBIE
VYpoxk-uccienopanue "M3yuenue
MOJIEH MOCTOSHHBIX MarHUTOB"
MarauTHOE 110JIe. MarautHoe mosje
3eMIIH U ero 3HaYCHHE JJIs )KU3HU Ha
3emiie

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

bu6mmorexa [JOK
https://m.edsoo.ru/ff0acOba




59

60

61

62

63

64

65

66

OmneiT Opcrena. MarHuTHoe mojue
AIEKTPUUECKOT0 Toka MaruurHoe
TOJI€ KaTYIIKH C TOKOM

[TpuMeHeHHe 31eKTPOMarHuToB B
texHuke. Jlaboparopnas pabota
"U3yudeHue neicTBUSI MAarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

DNeKTpOABUTaTENb IOCTOSHHOTO
Toka. Mcnionb3oBanue
3JIEKTpOABHUraTeneil B TEeXHHYECKUX
YCTPOUCTBAaX U HA TPAHCIIOPTE.
JlaGopaTopnast pabora
"KoHcTpyupoBaHue u u3yueHue
paboTHI AJIeKTpOABHTATEIIS "

OmneiTel @apazes. 3akoH
3JIEKTPOMArHUTHON UHAYKIUU.
IIpaBuio Jlenna

Onekrporereparop. CrocoOs
MOJIyYEHUS AJIEKTPUUECKON SHEPTUH.
DIEeKTPOCTaHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTUu

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

KonTtponbnas paboTa mo teme
"DneKkTpuuecKue U MarHUTHhIE

sBiIeHus"

PesepBubIit 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 IJOK
https://m.edsoo.ru/ff0acb14

bubmnoreka IIOK



o teme "TermnoBele gaBiaeHusd" 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 "MarautHsie gBieHud"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145



9 KIIACC

Ne
n/n

Tema ypoka

MexaHudeckoe OBMKEHHUE.
MarepuanbHas TOUKa

Cucrema orcuera. OTHOCUTEIIBHOCTD
MCXaHHUYCCKOT'O IBUXKCHUA

PaBHOMEpHOE npsAMOJIUHEITHOE
JBUKCHHE

HepaBHoMepHOE npsAMOIMHENHOE
nerkeHue. CpenHsst © MTHOBEHHAs
CKOPOCTh

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JBH)KEHUE. Y CKOpEHUE

CkopocTb IpSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JIBMKEHHS.
I'padux ckopocTu

JlaboparopHnast paborta "Onpenenenue
YCKOPEHUS Teja Mpu
PaBHOYCKOPEHHOM JIBHKEHUU TI0
HaKJIOHHOM IJIOCKOCTH"

CBoOoanHoe maneHue teir. ObITh
T'amnnes

PaBHOMEpHOE ABUXKEHUE 110
okpykHOCTH. [Iepnon u yacrora

KoanuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3y4YeHUS

JJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

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

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

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




10

11

12

13

14

15

16

17

18

19

20

21

22

oOpamienus. JIuneiinas u yriaosas
CKOPOCTH

LleHTpOCTpEMHUTENILHOE YCKOPEHUE

IlepBebiit 3akoH HproTona. Bektop
CUJIBI

Bropoii 3akon HeroToHa.
PaBHopelicTBYIOIIAA crita

Tpernii 3akon HeroToHa.
Cynepno3unus Cui

Pemrenue 3anad Ha mpuMeHeHue
3aK0oHOB Hpr0TOHA

Cuna ynpyroctu. 3akoH ['yka

Permrenne 3agaud mo reme «Cuiia
YIPYTOCTHY

Jlaboparopnast pabota «Onpezenenne
KECTKOCTH TIPYKUHBD)

Cuna tpenus

Pemenue 3anau mo teme «Cuna
TPEHUSD»

JlaGopaTopHnas pabora "OnpezneneHue
Kod(UIIMEeHTa TPEHUS CKOJBXKCHHUS"
Pemenue 3amau nmo treMe ""3aKOHEBI

Herorona. Cuia ynpyroctu. Cuna
TpeHus"

Cuna TSHKECTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae982

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aece28

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

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

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

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0afb8e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044
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33

najcHus

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

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

IlepBas kocMHuecKas CKOPOCTb.
HesecomocTs n neperpysku

PaBHOBecue marepuanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOW OCBIO BPAILEHUs

MowmeHnT cuibl. LleHTp TshxecTn
Pemenue 3anau no reme "MomeHT
cuibl. LlenTtp Tsxectn"

[ToaroroBka Kk KOHTPOILHOM paboTe MO
TeMe "MexaHnuecKoe ABIKEHHUE.
Bsaumoneiictsue ten"

KonTtponbnas paboTa mo teme
"MexaHn4yeCcKoe IBUKEHUE.
Bs3aumogeiictBue Ten"

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXPAaHEHHUS UMITyJIbca. YTIPyroe u
HEYINPYroe B3auMOACHCTBUE

Pemenue 3amau no reme "3akoH

COXpaHEHHUs uMmIyJbca'

VYpoxk-koH(pepeHuus "PeakTuBHOE

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

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b06ec

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢
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44

45

IBUKEHHE B IIPUPOJIE U TEXHUKE"
Mexanunueckast paboTa U MOLTHOCTb

Pabota cunbl TxkecTH, CUIIBI
YOPYTOCTU U CUJIbI TPEHUS

Jlaboparopras padota «OnpenencHue
pabOTHI CHITBI TPEHHS TIPH
PaBHOMEPHOM JIBIYKEHUH TeJia 110
TOPU30HTAILHOM MOBEPXHOCTH»
CBsi3b 2HEPTUH U PAOOTHI.
[ToTrenumanbHas SHEPTU
Kunernyeckas sneprus. Teopema o
KMHETUYECKOU SHEPruu

3aKOH COXpaHEHHMS YHEPTUH B
MEXaHHUKE

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

3aTyxaromue KojieOaHusl.
Brinyxnennsie konebanus. Pezonanc
MareMaTH4ecKuil ¥ py>KUHHBINA

MasATHHUKHU

VYpok-nccnenoBanue «3aBUCUMOCTD
nepuoJia KojaeOaHui OT KEeCTKOCTH
IIPY>KUHBI U MACChI Ipy3a»

[IpeBpatienue sHepruu npu
MEXaHHYECKUX KOJICOaHMSIX

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2010

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a
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JlaGopaTopHnas pabora «OnpeneneHue
YacTOThI U TIepuoJa KojaeOaHHi
NPY>KUHHOTO MasiTHUKa

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/ia KoJeOaHni
rpys3a, MOJIBEIIEHHOTO K HUTH, OT
Macchbl Tpy3a»

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

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

3Byk. PacnipocTpanenue u otpaxkeHue
3ByKa

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

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKUI Pe30HAHC
VYpok-koudepeHnuus "YabTpa3Byk u
nH(ppa3ByK B IPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHbI COXPaHEHHSI.
Mexanuyeckue Koye0aHus ¥ BOJTHBI"

KonrponsHas pabora o Teme
"3aKoHbI COXpaHeHUs. MexaHn4ecKkue
KoJieOaHusl M BOJIHBI"

bubmuoreka [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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25{0
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DNEKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJIHBI
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "llkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHne 37€KTPOMarHUTHBIX
BOJIH )11 COTOBOI CBA3U"

VYpok-uccnenosanue "M3yuenue
CBOMCTB OJICKTPOMArHMTHBIX BOJIH C
MTOMOIIBI0 MOOMITBHOTO Tesedona"

Pemenue 3a1a4 Ha OIIPCACIICHUC
YaCTOTHI U OJIMHBI SHGKTpOMaFHI/ITHOﬁ
BOJIHBI

DJeKTpOMarHuTHas MpUpo/ia CBETa.
Ckopoctb cBeTa. BomHoBBIE CBOICTBa
CBeTa

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHEeHHE CBETA. 3aTMEHUS
Comnxua u JlyHsl

3aKOH OTpa)XE€HUs CBETA. 3epKaa.
Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA OTPaXKEHMsI CBETA
[Ipenominenue cBera. 3aKkoH
IIPEIOMJIEHUS CBETA

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

Jlaboparopuas padota "HccnenoBanue

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c
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70
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74

75

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

nn

rpaHuIie "BO3IYyX-CTEKIIO
VYpoxk-koHpepenuus "VcnonabzoBanue
MOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"

JInnzel. OniTHyeckas cujia JIMH3EI

[TocTpoenne n300pa>keHMi B JIMH3AaX

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

Ypok-koHpepenius "OnTuyeckue
JTUH30BBIC TPUOOPHI"

I'na3 kak ontuyeckasi cucteMa. 3peHue

VYpok-koudepenuus "JledexTs
3penusi. Kak coxpanutsb 3peHue"
Pasnoxxenue 6emoro cBeTa B CIIEKT.
Omneitel HetoToHa. Crioxenue
CHEKTpaJIbHBIX 1IBETOB. [lucnepcus
cBeTa

JlaGopaTopnas pabdora "OnbITh IO
Pa3NIoKEeHUIo O€JI0ro CBeTa B CIEKTP U
BOCITPUSATHIO [[BETA TIPEIMETOB MPH UX
HAOJTIOICHUY Yepe3 I[BETOBHIC
¢bmbTpE!"

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c0a7e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b4684

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0e2a
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84

85

86

87

88

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

[Toctrynatel bopa. Moaens atoma bopa

Hcnyckanue v OMIOMEHNe CBeTa
aroMoM. KBauTsl. JInnenyarnie
CIIEKTPBI

VYpoxk-npaktukym "Habmonenue
CHEKTPOB UCITyCKAHUS"

PannoakTHBHOCTE U €€ BUILI

Crpoenune atomHoro saapa. Hyknonnas
MOJIETh

PannoakTuBHBIC IPEBpAIICHHUS.
N3oTomnsl

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

SnepHbie peakiuu. 3aKOHbBI
COXPaHEHUS 3apsI0BOrO U MacCOBOTO
qyucen

DHeprusi CBA31 aTOMHBIX siziep. CBs3b
MacChl U YJHEPTHH

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1550

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

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1d7a
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Pemenue 3amau no reme "SAnepueie
peakuun"

Peakuuu cunTe3a u aeneHusd saep.
Ucrounnku sHeprun CosHLA U 3BE3]
VYpok-koudepenuus "Anepuas
sHepreTuka. JlencTeus
pPaJvOaKTUBHBIX U3JIyUYECHHUI Ha )KUBbBIC
OpraHnu3mbl"

[ToaroroBKa K KOHTPOJILHOU PabOTE 1O
TeMe "DIIEKTPOMAarHUTHOE ToJIE.
DJIEKTPOMArHUTHBIC BOJTHBIL.
KBanToBEIC siBICHUS"

Konrponsnas pabora o Teme
"DeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanTOBBIC sIB1EHUS"

[ToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"B3aumoneiictBue ten"

[ToBTOpenue, 06o6meHue. Pemenue
pPacUETHBIX ¥ KAUECTBEHHBIX 3a/1a4 I10
teme "TemnnoBble mporecch”

[ToBTOpenue, o6o0menue. Pemenne
pacyeTHBIX U Ka4ECTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIX gBurareici'”
[ToBTOpenue, o6o0menue. Pemenne
pacYeTHBIX U KAYECTBCHHBIX 3a]1a4 110
teme "KIIJI anekTpoycranoBok"

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

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c2b30
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102

IToBTOpenue, o6o0IICHNE.
JlaGopaTopHbie pabOTHI IO Kypcy
"CBeToBblI€ siBIEeHUA"

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

[ToBTOpenue, 0600meHne. Pabora ¢
Texctamu 110 Teme "Konebanus u
BOJIHEI"

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

[ToBTOpenue, o6o0menue. Pabora ¢
Tekctamu 1o Teme "KBaHToBas u
saepHast pu3uKa'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

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

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







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» ®usnka: 7-i knacc: 6a30BbIi ypOBEeHb: yueOHUK, 7 kinacc/ [leppimkun .M.,
HBanoB A.U., AxumonepHoe o6mectBo «M3narensctBo «IIpocsemnieHuey

» ®usuka: 8-i kmacc: 6a30BbIN ypoBeHb: yueOHuUK, 8 kinacc/ [leppimkun M. M.,
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» dusuka: 9-i1 knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [lepbimkun U. M.,
I'yrauk E. M., UBanoB A. U., Ilerpora M. A., AkiinoHepHOE OOIIIECTBO

((HS,Z[&T@HBCTBO «HpOCBGHIﬁHI/Ie»

METOANYECKHUE MATEPUAJIbBI UIAA YYUTEJIA
®uzuxa. 7 xnacc. H. B. DUJIOHOBUY "Meroauueckoe nocodue k yueOHuKy A.

B. Ilepbimkuna".
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