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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJIOKEHUH M TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl, MPEACTaBICHHBIX B
dI'OC 00O, a taxxe ¢ yuétoM (henepanbHOM pabouel MporpaMMbl BOCITUTAHUS U
Konnenmumu npenonaBanus yaeoHoro npeamera «Dusukay.

CopepxaHue mnporpaMmbl 1o (uU3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYYArONIMXCS M OPTaHU3alUI0 W3YyUCHUS
¢bu3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (usuke ydHTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yabTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX yYE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111ero 00pa3oBaHMsL.

[Iporpamma no gu3uke ycTaHaBIMBAaET pacupeieiieHue yueOHOro maTepuana
1o rojaM odyuyeHus (1o Kjiaccam), MpeajiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YCHHS TE€M, OCHOBAHHYIO Ha JIOTUKE PAa3BHUTHS IMPEAMETHOTO COJIEpKAHUS H
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYaronuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON
MIOMOIIY YYUTENIIO B CO3/JaHUU paboyeil mporpaMMbl 0 Y4eOHOMY TMPEIMETY.

dusrka SBISIETCS  CHUCTEMOOOpA3yIIUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEH, Ouosnorueid, actpoHomued u ¢GuU3UIECKON
reorpaguedi, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTHHYy MHpa,
penocTaBiIsieT Haubojee sICHbIE OO0pas3lbl MPUMEHEHHS HAaydHOTO METoja
MO3HAHMSI, TO €CTh CII0C00a MOMyUEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 3ajlad (PU3MYECKOTO OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
UHTEpeca K HayKe y 00yJaronuxcsl.

W3ydyenne Qusukun Ha 0a30BOM ypOBHE TMpEAMNoiiaracT OBJAJCHHE
CIEIYIOUMMH KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMHU E€CTECTBEHHO-HAYUHYIO
IPaMOTHOCTbD:

e HAY4YHO OOBSICHSTH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e HHTEPHOPETHPOBATH  JIaHHbBIE U MCIOJB30BaTh  HAY4YHbIE
JIOKA3aTeNIbCTBA JIJISl IOYUYE€HUS BHIBOJIOB.

[enn wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUS
ompenenensl B Koumenmuu mnpemomaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHusamusx Poccuiickoit ®enepainuu, peamu3yOIUX
OCHOBHBIE  00I11€00pa3oBaTEebHbBIC MPOTPAMMBI, YTBEPKIEHHON  pelICHHEM



Konnerun MunucrepcrBa npocsemienus Poccuiickoit denepanuu (mpoTokoia ot 3
nexadbps 2019 r. Ne [IK-4BH).
e n3yyenus pusuku:

npuoOpeTeHre HHTEepeca M CTPEeMJICHHsS OOy4YalouMXcsi K HayqYHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE UX HMHTEIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHUE MPEICTABICHUN O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHUE
UCCIIEJIOBATEIBCKOTO OTHOIIIECHUS K OKPY)KAIOIINUM SIBIICHUSIM;
dbopMupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuH U QyHJaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMupoBaHUEe NPEACTaBICHUNA O poiu (U3UKHU IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI;

pa3BUTHE  TpPEACTaBICHMHA O  BO3MOXHBIX  cepax  Oyayuuen
npodecCroHaIbHON AEATENbHOCTH, CBA3aHHOU ¢ (DM3UKOM, MOATOTOBKA K
JabHENIIeMy 00y4€HHUIO B ’TOM HalpaBJICHUU.

JlocTmkeHne STUX Ieledl mporpamMmbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIISAYIONIUX 3a]a4.:

npuoOpeTeHre 3HAaHUM O JUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SBIICHUSX;

npuoOpEeTEeHNEe YMEHHI OMHCHIBATh U OOBACHITH (PU3MUECKHUE SBICHHS C
UCIIOJIb30BAaHUEM IOTYUEHHbBIX 3HAHUM;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHIIMX pacdy€THBIX 3adad ¢
UCIIOJIb30BaHUEM duznyecKux MoJieNeH, TBOPYECKUX u
PaKTHKO-OPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOJI0AaTh NPUPOJIHBIE SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTtopHble pabOTBl W AIKCIEPUMEHTAJbHbIE HCCIEIOBAHUA C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB palbOThl ¢ MH(pOpMaIMEd (PU3NUECKOr0 COAECp>KaAHUM,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKH, aHATIU3 U
KPUTHUECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HAKOMCTBO €O cepamu npodeccuoHaIbHON AeATENbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTMSMHU, OCHOBaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKu.

Ha msydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus oTBoauTcs 238 4acoB: B 7 ki1acce — 68 "yacoB (2 yaca B HefIeN0), B 8
Kiacce — 68 yacoB (2 vaca B Hezenwo), B 9 kiacce — 102 gaca (3 gaca B HeZemto).

[Ipennaraemsiii B mporpamMmMe no ¢Gpu3Mke nepevyeHs JadbopaToOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBIA XapaKTep, YUUTENb JIeJaeT BHIOOp MPOBEACHUS



7a00paTOpPHBIX PabOT M OMBITOB € YUYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4Jarommxcsi, CIUcKa AKCIEPUMEHTAIBHBIX 3a/JlaHul, MpeajiaraéMblX B paMKax
OCHOBHOI'0 TOCYZapCTBEHHOT'0 9K3aMeHa M0 (U3HKE.



COJAEP XAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPYIKaI0IIero Mupa.

®uszuka — Hayka o mpupoze. SIBnenHus npupoasl. dusznueckue sBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckne BeNMWUMHBL. M3mepeHue ¢u3nyeckux BenuduH. Duznyeckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHasi CUCTEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4yaloT MPUPOAY.
EcTecTBeHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBHJKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE THIOTE3, OOBICHEHHE
Ha0roaeMoro apieHus. Onucanue GU3NYeCKUX SABJICHHI C TOMOILBIO MOJIETEH.

Jlemoncmpayuu.

1. MexaHHMuYecKre, TEIUIOBbIE, DJIEKTPUYECKHWE, MArHUTHBIE, CBETOBbBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHl U MpOLEAypa NPSAMbIX U3MEPEHUN AHAJIOTOBBIM H
U (POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmnpeneneHre UEHBI I€IEHUS NIKaJIbl U3MEPUTENBHOIO TPUOOpAa.
2. H3MepeHue pacCTOSAHUMN.
3. U3mepenne o0bEMa KUJIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAIBIX TE.
5. M3mepenue temiiepaTypsl IpU NOMOIIHM KMIKOCTHOTO TEPMOMETpA H
JNaTYUKa TEMIEPATYPHI.

6. IIpoBenenue wmcciienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
[IapuKa, MyIEHHOTO TOPU30HTAJIbHO, TeM OOJbIlIe, YeM OOJbllle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS 0 CTPOCHHMHU BelleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3mepbl. OINbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxenne yactun BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacTHUI[ C
Temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumonencTBue yacTuil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE T'a30B, KUJAKOCTEH M TBEPIBIX
(KpUCTAJUIMYECKUX) Tel. B3auMocBsi3b MeXAy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO IBHKEHHS.



2. HaGmonenue nuddysun.
3. HaGmionenue  sBieHUM,  OOBSACHAIONIUXCS  MNPUTSDKCHUEM — WIIU
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aroMa METOAOM psioB (C  UCIOJIb30BAHUEM

dbotorpaduwuii).
2. OmnbITH MO HAOJIOICHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnpIThl 10 OOHAPYKEHUIO AEHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIAKEHUSI.
Paznea 3. JIBuskeHue U B3auMojieiicTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABMKEHHUH. Pacu€r mytu u
BPEMEHHU JIBUOKCHUSL.
SIBnenne wHepHuU. 3aKOH WHEpUUH. B3anMoneicTBue Ten Kak MNpUYMHA
U3MEHEHUS CKOPOCTH [BH)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHOCTh BemiecTBa. CBSi3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B E€IUHUIIE
00BbEMa BEIECTBA.
Cuna kak xapakTepUCTHMKa B3auMoJAeucTBUs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. 3mepenune cuiibl ¢ MOMOIIBK AUHAMOMETpA. SIBIEHUE TATOTEHHS W CHUJIa
TsokecTd. Cuia TSHKeCTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKOIbKEeHUs U TPEHHUE TTOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalmroneHne MexaHM4ecKoro JBIKECHHUS Tea.
2. M3MepeHune CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUSL.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue n3MeHEHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TE.
5. CpaBHeEHHE Macc MO B3aUMOJEHCTBUIO TEI.
6. CnoykeHue Cul, HaIpPaBJIEHHBIX 110 OJHON IPSIMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHHUS (IIApUKA B KUAKOCTH,
MOJIETTH DJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompezenenue CpelHEH CKOPOCTH CKOJNBXKEHHsSI Opycka WM IIapuKa IO
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNA.

4. OTBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTsbKeHus (medopmarun)
NPY>KUHBI OT IPWIOKEHHOU CHUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIB)KEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



JlaBnenue. CriocoObl YMEHBIIIEHUS U YBEIUWYEHUS JaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHHsI Taza OT 00bEéMa, Temmeparyphl. Ilepemaya naBiieHHs
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackans. IIHeBMaTHueckue
MAaIHbL. 3aBUCUMOCTH JABJICHHUS >KUIKOCTH OT TiyOuHBI. [mapoctatwdeckuii

napagokc. Coobmiatomuecs cocyanl. [ 'nipaBinyeckue MexXaHu3Mbl.

Atmocdepa 3emiin u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3ayImIHON 00o0mouku 3emin. OmnbiT Toppuuennu. U3mepenune atmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO MTaBJICHHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Ipubops! 17151 u3MepeHus: aTMOc(EpPHOro 1aBJICHHUS.

JlelicTBUE KUIAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TENO. BrITankuBaromas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBaHue.

Hemoncmpauuu.

o vk w N e
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3aBUCUMOCTbH JABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

I'mppaBnuueckuii npecc.

[IposiBnenue nercTBusi aTMOC(PEPHOTo TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOUIEH CHUJIBI OT 00BbEMa MOTpyKEHHOM YacTh
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YciioBue miiaBaHus Te: IJIAaBAHUE WJIM TOTPYKEHUE TEJl B 3aBUCUMOCTHU
OT COOTHOIIEHUS IJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnwie padbomost u onvimol.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMA MOrpyKEHHOMN B
KUJKOCTb YaCTH TEJA.

OnpeneneHrue  BBITAJIKUBAIONIEH  CUJIbI, JCHUCTBYIOIIEH Ha  Tejo,
IIOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEN CHJIBL, IEUCTBYIOLIEH HA TEJIO
B )KUJKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUIIBL,
NEUCTBYIOIEH HA TEIO B IKUAKOCTH, OT OOBEMA TOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUJKOCTH.

KoHncTpynpoBanne apeoMmerpa WIH KOHCTPYMPOBAHWE JIOJKHM U
OIpeEIICHUE €€ TPY30H0AbEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. JHEpPrus.

Mexanunudeckast padota. MOUTHOCTb.

[IpocTeiec MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAs ILIOCKOCTh. IIpaBuio
paBHOBecusi pbrdyara. IlpuMeHeHwe mpaBuUia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas W TOTEHLHMAIbHAs HSHEPTHUS.
[IpeBpaiiienrie 0THOTO BHJIa MEXAaHUYECKOW YHEPTUH B IPYTroid. 3aKOH COXpaHEHUs
SHEpPIrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsnl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Omnpenenenue pabOThl CHIbI TPEHHUS NPU PABHOMEPHOM JBUKEHUU Tela

110 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBanue ycioBUM paBHOBECUS pblyara.

3. M3zmepenue KIIJl HaKITOHHON IUTOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXAHUYECKOW SHEPIUH.

8 KVIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BelllecTBA. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmnbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, S>KHIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IIOJOKEHUW MOJIEKYISPHO--KHHETUYECKON TEOPUH.
CmaunBaHu€ U KaNWUISIPHBIE sIBJIEHUS. TEemI0BOe pacCIUpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JBHKEHUS
gactull. Buytpennsas osHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH OSHEprum:
TeIUIonepenaya u COBEpIICHUE paboTHI. Buag TEIUIONEepEAAYM:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTYYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEIIOEMKOCTH BeEIIECTBA. TeIiooOMeH u
TEIUIOBOEC paBHOBecHE. YpaBHEHHE TeryioBoro Oamanca. I[lnmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(hEpHOro
JIABJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TEIUIOTA CTOPAHUSL.

[Mpunmuner pabotel TeroBbix naurareneit KIIJ[ temmoBoro nBuraress.
TeroBble IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U NIPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKECHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue siBneHnii cMauMBaHUs U KaWLISIPHBIX SIBJICHU.
Habmronenne TermioBoro pacmmpeHus Tel.

N3meHeHne naBiieHUs rasa Mpu M3MEHEHUH 00bhEéMa M HArpeBaHUU WIIU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: Temneparyphl.

Bunbl Teronepenayn.

OxnaxaeHue nIpyu COBEPIICHUU PabOTHI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TEIUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBA TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX JABUTATEICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYKEHUIO JICUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHUSI.
OnpITHI MO BRIPAIIMBAHUIO KPUCTAIOB TTOBAPEHHOM COJIM MJIM caxapa.
OnpIThl MO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH M
TBEPBIX TEIL.

Omnpenenenre AaBJICHUS BO3yXa B Oa/IOHE MITIPHUIIA.

OnbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHIKOCTH
B TEPMOMETPUIECKOMN TPYOKE OT TeMITepaTypHI.

HaOmronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruu Tella B pe3ysibTaTe
Teronepeaay U padboThl BHEITHUX CHJI.

HccnenoBanne siBIeHUS TEIIOOOMEHA IPH CMEIIMBAHUU XOJIOAHOW M
ropsiYer BOJIBL.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOrO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIWJIUHIPOM.

Onpenenenue yaeabHOU TEIOEMKOCTH BEIIECTBA.

HccnenoBaHue mporecca UCImapeHusl.

Onpenenenrne OTHOCUTENBLHOW BIQKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEIUIOTHI MIABJICHUS JIbA.

Paznen 7. DinekTpuyeckne ¥ MATHUTHBIE SIBJICHUS.
OnekTtpuzauusi Ten. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneiicTBue
3apspDKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS

3apsKEHHBIX TN OT BEJIMYMHBI 3aPSA0B U PACCTOSIHUS MEXAY TEJIaMu).
Onektpuueckoe nosie. Hanpsok€HHOCTE anekTpudeckoro noud. [IpuHnmn
CYNEPIO3ULINH IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snexkrpudeckux 3apsnoB. DJIEMEHTAPHBIA AJEKTPUYECKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JOUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONEeKTpUYECKUA TOK. YCIIOBUS CYILIECTBOBAHMUS 3JEKTPUYECKOIO TOKA.
Uctounuku mnocTtossHHOro ToKa. JIeMCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUIN TOK B JKUJKOCTAX U T'a3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIpsKEHHE.
CormnpoTuBineHne NPOBOJHUKA. Y IEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
qis ydactka uenu. [locimenoBarenbHOE W MAPAUIENBHOE  COCIMHEHUE
IIPOBOJIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKTpudecKre Uenu U MoTpeOUuTenu 3JIeKTpuIecKkoil sueprun B 0bITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMomeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarauTHOe 1noje 3eMiIu U €ro 3Ha4€HUE Ul )KU3HHU Ha 3eMJle.
OmeiT  Opcrega. MarHurHoe 1moje 3JEKTpUYecKoro Toka. IIpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eiCTBME MarHUTHOrO NOJISI HA ITPOBOJIHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWE 3IEKTpOABUraTenci B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel @apanesd. fABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrnocoOsI MOJIyYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpayuu.

DJIeKTpHU3aLHus TEN.

JIBa poia 3JIEKTPUUECKUX 3aPSAIOB U B3aUMOJIEMCTBUE 3aPSKEHHBIX TEJL.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

DnekTpocTaTuyecKass UHAYKIUS.

3aKOH COXpaHEHUS INEKTPUUECKUX 3aPsAJI0B.

[IpoBOOHWKY M AUDIIEKTPUKH.

MopaenrpoBaHue CUIOBBIX JIMHUM 3JEKTPUIECKOTO OIS

HcTounnky mOCTOSHHOTO TOKA.

JIercTBYSL IIEKTPUYECKOTIO TOKA.
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. DIEKTPUYECKUN TOK B KUJIKOCTH.

. 'a30BbIN pa3zps.

. I3aMepeHune cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HapsKeHUs: BOJIbTMETPOM.

. PeocTat u Mara3uH CONpOTUBIICHUH.

. BzaumojieiictBre NOoCTOSSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJKOCOB MAarHUTa.

S e N S N
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenvpoBaHrue MarHUTHBIX TOJEH MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMAarHuT.

JlelicTBME MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIAM.

Onbitel apapes.

3aBUCUMOCTh HAMPABJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie padbomosl u onvimot.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO  HAOJMIONEHUIO DJIKTPU3AIMU Tel WHAYKIMEH U Tpu
CONPUKOCHOBEHHH.

UccnenoBanre nedcTBUS DJIEKTPUYECKOrO TIOJISI HAa TIPOBOJHHMKU U
JUBJIEKTPUKHU.

Coopka 1 nmpoBepka padOThI IJAEKTPUIECKOM IEMU MOCTOSTHHOI'O TOKA.
N3mepenue u peryaupoBaHue CUITbI TOKA.

N3Mepenue u peryaupoBaHie HAIIPSKEHUS.

UccnenoBanre 3aBUCUMOCTH CWJIbI TOKA, WIYILETO 4Y€pe3 PE3UCTOp, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTUBJICHUSI TIPOBOJHUKA OT €ro JJIWHBI, IUIOHIAAX TOIEPEYHOrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCJIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia st CWIBI TOKa MPU MapalieIbHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue padoThl AAEKTPUUECKOTO TOKA, UYIIIETO YEPE3 PE3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIEKTPUYECKOTO TOKa, BBIACIIEMOM Ha
pe3ucTope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIpsKEHUs HA HEW.

Onpenenenue KIIJ[ narpeBarens.

UccnenoBanrie MarHuTHOTO B3aUMO/IEWCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJNSI  TOCTOSTHHBIX ~ MAarHUTOB TPH  HUX
00BbEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue necTBUS SJEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPEIKY.



17. ONBITBI, JAEMOHCTPUPYIOIIUE 3aBUCMMOCTh CHJIBI  B3aWUMOJICHCTBUS
KaTyIIKA C TOKOM M MarHatra OT CWJIbl TOKa M HAaMpaBJICHHUS TOKa B
KaTYIIKE.

18. M3yueHne AeiCTBUSA MAarHUTHOT O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue v u3ydeHue padoThl AEKTPOABUTATENS.

20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKH.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHONM WHIYKIUU:
VCCIICIOBAHWE W3MCHEHWW 3HAYEHHS] W HANPABJICHHUS HHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pasjnes 8. Mexanuveckue siBJIeHUs.

Mexanuyeckoe JBWXKEeHHME. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCHUTENBHOCTh MEXAHMYECKOr0 JBHKEHHA. PaBHOMEpHOE MpPSIMOJIMHEHHOE
nBwxeHne. HepaBHOMepHOE npsiMonMHENHOE NBHKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiuHeRHOe JBmwkeHue. CBobogHOe
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHHUE MO OKpYKHOCTH. Ilepmon u vacrtora oOpauieHus.
JIuneliHas ¥ yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

[Tepseiit 3ak0oH HproToHa. Bropon 3axkoH HetoroHa. Tperuii 3akoH HproToHa.
[IprHIMN CyTIEpIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUila
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUSI.

Cuna TSOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOHOTO
nafgeHus. JBwxkenue mmaner BOokpyr ComnHua. IlepBas kocMmudeckas CKOPOCTb.
HesecomocTts 1 neperpysku.

PaBHOBecue martepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTu.

Nmnynec Tena. M3menenne mMmynbca. MMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSXKECTH, YNPYTroOCTH,
TpeHus. CBsa3b SHEpruu U padboThl. [loTeHInanbpHas 3Heprus Tena, MOAHATOTO HaJ
NOBEPXHOCTBIO 3eMiM. [loTeHIInanpHas sHEpTUsl CKaTOM NpyKUHbL. Kunernyeckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPIHMHU. 3aKOH COXPAHEHHS MEXAaHUYECKOU
JHEPIUM.

Hemoncmpauuu.

1. HaOnrogeHne MexaHWYeCKOro ABMKEHUS Tela OTHOCHTEIBHO Pa3HbIX Tell

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

CpaBHeHrEe NyTEd W TPACKTOPUWA IBHKEHHS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mMepeHne CKOpOCTH U YCKOPEHHUsSI IPSIMOJIMHENHOIO IBIKCHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOI'O IBUIKCHUS.

Habntonenue nBmxeHus Tena no OKpy>KHOCTH.

Habumonenne MexaHn4ecKuX sIBJICHUI, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexxka» 1npu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUU
OTHOCHUTENHHO KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHMS Tela OT MaccChl Tena W JEUCTBYIOIIEW HAa HETO
CUJIBL.

HaGntonenue paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TET.

N3meHnenue Beca Tena mpu yCKOPEHHOM JIBHKECHUH.

Ilepenada umityasca npu B3aUMOIECUCTBUM TE.

IIpeoOpa3oBaHus SHEPTUU NIPU B3aUMOIEUCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMITyJIbCa IPU A0COTIOTHO YIPYTOM B3aUMO/ICUCTBHUU.
Hablntonenue peakTHBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON SHEPTUU ITPU CBOOOJHOM NaJECHUH.
CoxpaHeHHE MEXaHUYECKON SHEPIUH MPU ABMKEHUU TeJla MO AeHCTBUEM
IPY’KHAHBI.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTtpynpoBanue TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBUXKECHUS
11apyKa 10 HaKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejla IMPU PABHOYCKOPEHHOM JBHKEHHUHU 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3bI: €CM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JJaBJICHHUSI.

Onpenencaue kodpduImeHTa TPESHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKEHUHU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne pabOTHl CWIBl YIOPYrOCTU TPU MOABEME Tpy3a C
UCII0JIb30BaHUEM HETOIBXKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS YIHEPTHH.

Pa3gena 9. MexannuecKkne K0J1e0aHUA M BOJIHEI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIL: TTepro,
4acToTa, aMILIUTyAa. MareMaTU4eCKUil U NPYXUHHbIA MasTHUKU. [IpeBpamienue
SHEPTUU MPH KOJIeOATEIHHOM JIBHKECHHUU.

3aryxarorue — koneOaHus.  BeiHykaeHHbIe — KojeOanus.  Pe3oHanc.
Mexanuueckue BoiHbl. (CBolicTBa MexaHW4YeckuxX BoJH. [IpoponbHbie U
NONEpeYHble  BOJIHBIL. JIMMHA BOJMHBI M CKOPOCTh €€ pacrIpOCTPAHECHUS.
MexaHU4YecKue BOJIHBI B TBEPIOM TENE, CEHCMUYECKUE BOIHBI.

3BykK. I'poMKOCTBh 3ByKa M BbicoTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
YJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenune koseOaHWii Tel IION HAEUCTBUEM CHIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaGntonenune BoIHY ) AE€HHBIX KOJI€OaHMI U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIN).
Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.
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Jlabopamopnwie padbomosl u onvimot.
1. Omnpenenenne YacToThl W TMepuoja KojeOaHWH MaTeMaTU4ecKoro
MasiTHUKA.
2. Ompepenenue 4acTOTHI U NIEpUoa KoJieOaHUN MPY>KUHHOIO MAasSTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHU MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCMMOCTH NIEpUOIa KoJeOaHUN NPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCHMOCTH MepuoAa KojeOaHuM rpysa, MOJBEUICHHOIO K
HUTH, OT Maccel rpysa.
6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MAsATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. U3mepenue yckopeHus CBOOOJHOTO MaJICHHUS.
Paspnesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMAarHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
AJEKTPOMArHuTHoIX BOJMH. [llkana snaekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISL COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBA
CBeTa.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. W3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBHOTO

Tenedona.

Pa3znea 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  Momens  cBera.  McTouHukum — cBerta. [TpssmonuHErHOE
pacnpocTtpaHeHue cBera. 3atMenust Connua u Jlynsl. Otpaxenue cBera. [limockoe
3epKaJio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpejomiieHUsi cBera. [lonmHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lICrnonb30BaHME TIOJHOIO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gumH3e. Onruyeckas cuctema (¢oToammapara,
MHUKpOCKOMNa M Tejeckomna. [J1la3 kak omTudeckas cuctema. biaum3opykocTs u
JNATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel Hptorona. Crnoxenue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jlemoncmpayuu.

[IpssMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenne n300pakeHU B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomMienue caera.

OnTuyeckui CBETOBO/I.

Xox mydeld B COOMpArOIIE TUH3E.

Xop ny4yer B pacCEenBAaIOIIEN JINH3E.

[Tonydenne n3006paskeHUM ¢ MOMOIIBIO JIMH3.

[Tpunun aeiictBus doToammapata, MUKPOCKONA U TEIECKOIIA.
10. Mognens riasa.

11. PaznoxxeHue 6eoro cBera B CIEKTP.
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12. [lony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomosl u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsSI CBETOBOIO Jiydya OT yrjia
naJIeHus.

2. M3yuenue xapakTepucTUK U300paxKe€HUs IPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUs Ha TPAHULIE «BO3TYX—CTEKIIO».



4. TlomyueHue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenre POKyCHOTO PacCTOSHUSI M ONTHYECKON CUJIbI cOOMparoIiei
JIVH3BL.

6. OTBITHI 1O PA3TOKEHUIO OEIOTO CBETA B CIIEKTP.

7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOCHUM Yepe3
I[BETOBBIC (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

OmnswiTel Pesepdopna u mnanerapnas mopens aroma. Moxaens aroma bopa.
Hcnyckanue u nornomenne ceeta aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, 6era- u ramma-uznydenus. CTpoeHre aTOMHOTO
saapa. Hykionnas wmoxaens aromHoro sapa. W3oromel.  PaamoakTuBHbIE
npeBpaiieHud. [lepuon nomypacnana aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsIOBOTO WU MACCOBOIO YMCEIN.
DHeprusi CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruu. Peakuuum cuHTe3a U
nenenus anep. Ucrounuku sueprun ConHIa U 3BE3].

SnepHas sHepreruka. JleWCTBUS pPagUOAKTUBHBIX W3JIyYCHUW HaA IKUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIYYEHUS U MOTJIOLECHHUS.

2. CrhekTpbl pa3IMYHbIX Ta30B.

3. CnekTtp Bomopoa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TydCHUH.

6. Peructpaius uzinydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CrUIONIHBIX U JIMHEWYATHIX CTIEKTPOB U3ITYUCHHS.

2. HccnenoBanue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 10 TOPMO3HOMY

nytu (1o gororpadusim).

3. W3mepenue paaroakTUBHOrO GoHa.

IToBTOPHUTEILHO-0000 1A U MOIYJIb.

[ToBTOpUTETHEHO--0000IIAIONTUH MOAYITh TIPEIHA3HAYCH JIJIsI CUCTEMAaTH3aIiN
U 0000IIeHHsT  TNPEIMETHOrO  COACpKaHUS U ONbITa  JACATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJisi MOJTOTOBKH K
OCHOBHOMY TOCYAQpPCTBEHHOMY »JK3aMEHy 10 (Gu3HKe I 00ydarouuxcs,
BBIOPABIIIAX ITOT yUEOHBIN MPEIMET.

[Ipy u3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMaTU3UPYIOTCS BUJIbI
JESITEeNbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBAETCS JTOCTHKEHUE MPEAMETHBIX U
METanpeMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTcs
€CTECTBEHHOHAY4YHAass T'PAMOTHOCTbh: OCBOCHME HAYYHBIX METOJO0B HMCCIIECIOBAHUA



SIBJICHUW TPUPOJLI U TEXHUKH, OBJIAJICHUEC YMEHUSIMHU OOBACHITH (U3HUUECKUE
SIBJICHUSI, TPUMEHSIA TMOJY4YEHHbIC 3HAHMWS, pEelaTh 3ajJadyd, B TOM YHCIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3lielia peajn3yeTcs
3a CY€T TOro, 4YTO OOYy4YalIIHWecs BBIIOJHIIOT 33JaHUs, B KOTOPBIX UM
Ipeayaraeres:

HA OCHOBE TIOJNYYCHHBIX 3HAHMM pacro3HaBaTh M HAy4YHO OOBSICHATH
dbusznyeckue sIBICHUS B OKPYKAIOIIEH MPUPOIE ¥ TIOBCETHEBHOM KU3HM,

UCII0JIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCJIe IS IPOBEPKHU TUIIOTES U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAy4yHBIE OCHOBBI HaubOoJiee BaXHBIX JOCTIIKEHHH COBPEMEHHBIX
TEXHOJOTUH, HAIPUMEP, MPAKTUYECKOT O UCITOIB30BAHUS PA3INYHBIX UCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
JHEPIUU.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3ydenue (pu3MKu Ha ypOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs HANPABIEHO

Ha JOCTWKEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbraTe uzydyeHus pu3MKu Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y obyuaromierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIC PE3yJbTaThl B
Y4acTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS :

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3znuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOro0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
JOCTIKEeHUN (pU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

— OCO3HaHUE€ UEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTA
IIO3HAHUSA MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEH COCTABISAIOIIECH
KYJIBbTYPHI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
NEeATEeNbHOCTH;

5) ¢opmupoBaHusT  KYJbTYpPbl 3A0POBbA MU  IMOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MUpPE, BAXKHOCTH MpPaBWI O€30MacHOr0 IOBEAEHUS Ha
TpaHCIOPTE, Ha J0pOrax, ¢ 3JIEKTPUYECKUM W TEIJIOBBIM OOOPYJOBAaHUEM B
JIOMAalIHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOIr'O K€ MPaBa y APYroro 4eoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAaKTHYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeIbHOW  OpraHu3allii, TOpojaa, Kpas) TEXHOJIOTUYECKOH U



COLIMAJILHOM HANpPaBJIEHHOCTH, TPEeOYIOIMX B TOM YHCIe U (U3HUUYECKUX
3HAHUM;

e — UHTEpEC K MPAKTHUYECKOMY U3YUCHHIO MPOQPECCHii, CBA3AHHBIX C (DU3HUKOI;

e 7) 3KOJIOTH4E€CKOI0 BOCTINTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpY’KaloIllel Cpelbl, IJIaHUPOBAHMUS TOCTYIIKOB M OLEHKH UX
BO3MOXHBIX ITOCJIEACTBUN JIJIsI OKPYKAIOLIEN CPEBI;

e — OCO3HaHME TIO0ATBHOIO XapakTepa AKOJIOTMYECKUX MpoOJeM U MyTed Hx
peuieHus;

e 8) ajanTanMM K M3MEHAIOIIMMCH YCJIOBMAM COLUHUAJIBHOM M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUMU TPHU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DU3MYECKOM HANpPaBICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM
APYruX;

e — TIIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPaKTHYECKYIO
NEATENbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeH, IOHATHUSA, THUIIOTE3bI O PUBNYECKUX O0BEKTAX U SIBIICHUSX;

e — OCO3HaHME JACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOEr0 Pa3BUTHS B MPHOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHMMH;

e — CTpEMJICHHE aHAJIU3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HYKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHUEM (PU3NYECKUX 3HAHMIA;

e — OIEHKA CBOMX JEHWCTBUM C YYETOM BIMSHHA Ha OKPYXAIOWIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBoeHHMsI TporpaMmbl M0 (GU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y ody4aronierocs Oyaytr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIE TEHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBUS,  PEryJIsTUBHbBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:



BBEISIBIISATh W XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKA OOBEKTOB
(s1BEHMI);

yCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIACCU(PHUKAIIUN, OCHOBAHUS IS
00001IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTPUBAEMBIX (pakTax,
JAaHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYUHHO--CJIE/ICTBEHHBIE CBSI3M TPU H3YyYEHUU (U3HUUECKUX
SIBIICHUI W TIPOIIECCOB, JIENAaTh BBIBOJBI C UCTIOIB30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(GU3NIECKUX BEITUYNH;

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (Qu3nyeckon
3a7aun (CpaBHEHHE HECKOJIBKUX BapHUaHTOB pEIIEHUs, BHIOOp Hamboee
MOJXOSIIETO ¢ YUETOM CaMOCTOSITEIHPHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejabcKye 1eMCTBHUSA .

MCII0JIB30BAaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNS;
IPOBOJUTH MO CAMOCTOSITEIIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(bu3MUECKUil HKCIEPUMEHT, HEOONBIIOE HCCIENOBAaHUE (PUIUYECKOTO
SIBJICHUS;

OLIEHUBAaTh HAa NPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMAIIUIO,
IIOJIyYEHHYIO B XOJ1€ UCCIIEOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOATEIbHO (pOopMyTIUpOBaTH 000OIIEHUSI U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEAEHHOIO HAOIOIEHUS, OIIbITA, UCCIICIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
IIPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

PabGora ¢ ungopmanmei:

IPUMEHATH Pa3Iu4HbIe METO/AbI, NTHCTPYMEHTHI U 3alpOChl NPU MOUCKE H
orOope MH(pOpMAlMM WIHA JIaHHBIX C YY4ETOM MpPEJIOKEHHOW Yy4eOHOU
buznvecKoil 3a1a4u;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJbHYIO (OpMY MPEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh pEIIAEMbIE 3a7aud  HECIOXKHBIMU
cXeMaMHu, rarpaMMaMu, HHOM TpaduKoil 1 UX KOMOUHALIUSAMU.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

B XoAe O0CYXAeHUs Y4eOHOro MaTepHualia, pe3yJbTaToOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMBI U
BBICKA3bIBaTh WJIEW, HAlleJICHHbIE Ha pEUICHHE 3a/Jayd M MOAJep KaHHe
0J1aroKeaTeIbHOCTH OOIICHMS



COITOCTABIISATh CBOM CYXACHUS C CYXKICHHSIMH JPYTHMX YYaCTHUKOB
Jranora, oOOHapyKMBaTh Pa3IUIUE U CXOICTBO TO3HIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATH PE3YIbTaThl BBITIOJTHEHHOTO (PU3UYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEOBAHMS, TPOEKTA);

NOHMMaTh W HCIOJIb30BaTh  MPEUMYIIEeCTBA  KOMAHAHOW |
WHAMBUIYabHOW pa0OThl MPU PEHICHUU KOHKPETHOW (U3MUECKOM
npo0IIeMBl;

MPUHUMATH IIeJTH COBMECTHOU JCSITEIILHOCTH, OPTaHU30BBIBAThH JIEHCTBUS
no e€ JOCTIKEHMIO: PpACHpeNensiTh pPOJiu, OOCYXKIaTh IMpPOILECChl U
pPE3yJbTaThl COBMECTHOM pabO0ThHI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;
BEITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAS KAYECTBEHHOTO Pe3y/IbTaTa 1o
CBOEMY HAIPaBJICHUIO W KOOPJIWHUPYS CBOHM JEUCTBHS C JIPYyTUMHU
YJIeHaMHU KOMaH/]Ibl;

OLICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEITLHO C(OPMYITMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTs petieHust GPU3NYEeCKuX 3HAHUM;

OPUEHTUPOBATBHCS B  PA3JIMYHBIX IOAXOAAX IPHUHATUS  PELICHUN
(MHIMBUAYaJIbHOE, NMPHUHATHE PELIEHUS B TpYIIE, NPUHATHE PELICHUMA
rpymoi);

CaMOCTOSATEIBHO COCTAaBIISITh AJITOPUTM pelIeHUs (PU3NUECKOM 3a1aun UIu
IUTaHa HCCIIEAOBAaHUs C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEW, apr'yMEHTHPOBATh NpejlaraéMble BAPUAHThI PELICHUI;
JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JIaBaTh aJIEKBaTHYIO OLEHKY CUTyallMy U Npejarath IJiaH €€ U3MEHEHNUS,
OOBACHATH NPUYMHBI  JOCTMOXKEHUS  (HEAOCTHIKEHUS) PpPe3yJIbTaTOB
JeSITeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTH (B TOM YHCJE B XOJI BBINOJHEHUS
¢u3nyeckoro HMCCIEAOBaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yNbTaTa LEJIN U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYIroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;



NPU3HABATH CBOE MPABO Ha OMIMOKY MpU perieHru (PU3NUECKUX 3a]1a4 WU
B YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATDI

K xonIy oOydeHnus B 7 KJjiacce mpeaMETHBIC pe3yIbTaThl Ha 0A30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUM:

UCTOJb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHYECKHUE  SIBICHMS,
HaOI0IeHNe, SKCIIEPUMEHT, MOJENb, TUIIOTe3a, COUHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHbIe COCTOSHHS BellecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBIKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIIMHEHHOE), TPAaCKTOpUs, paBHOJCHCTBYIOIIAs
cuna,  gaedopmarus  (yopyras, MJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/bL;

paznuyath siBneHus (Auddy3us, TEIIoBOE JIBIKEHHE YaCTHUIl BEUIECTBA,
paBHOMEpPHOE  JBIDKEHHE, HEPAaBHOMEPHOE JBI)KCHUE, WHEPIHA,
B3aMMOJICICTBUE TEJ, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHUs, Tepenaya JaBieHUs TBEPABIMU TelaMH, >KUIKOCTSIMH U
razamy, arMocepHoe JaBieHHME, IUIaBaHWE TeJll, MpPeBpalleHus
MEXaHUYECKOW PHEPIruH) MO OMHCAHUI0O MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHHUE;
pacmo3HaBaTh TPOSBICHHE W3YyYEHHBIX (U3WUECKHX  SBICHUH B
OKpY’)KalollleM MHupe, B TOM 4Yucie (U3NYECKUEe SBJICHUS B MPUPOJIE:
OpUMEPHl ABWKECHUS C PA3IUYHBIMH CKOPOCTSMHU B >KMBOM M HEXHBOU
npupojie, ACUCTBHE CHUJIBI TPEHHsS B TPHUPOJIE W TEXHHUKE, BIHUSIHUE
aTMOC(EepHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3aJauy B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHMUIA;
OIMCHIBATh M3yYEHHBIC CBOMCTBA TN M (PU3NUCCKUE SIBICHUS, UCIIOIb3YS
dbusnueckue BeTUYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpeM,
yTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHJIa YIPYrOCTH, CUJIA TSDKECTH, BEC
Tena, CWiIa TpEeHWs, JaBieHue (TBEPIOTO Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IUIEYO CHIIBI,
MOMEHT CWIbl, KO3((OUIIMEHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKas U TOTEHIMaJbHAs SHEPTus), NMpU OMNHCAHUU MPABUIBHO
TPaKTOBAaTh  (PU3MYECKHI  CMBICA  HCHONB3YEMBIX  BEIWYUH, HX
0003HAaYEHUs! U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH rpaUKN U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIUYUH;



XapaKTepu30BaTh CBOWCTBA TN, (U3UYECKUE SIBICHHS U MPOLECCHI,
UCIIOJIb3Ysl MIpaBMJIa CIOXEHHUs CUII (BAOJb OJHOW MpsMoi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MpaBUJIO paBHOBECHUS pbiyara (0s0Ka),
«30JI0TO€ NPABWJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa U
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICAICTBEHHBIE CBS3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMopoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacu€TrHble 3a7adyd B |—2 JEWCTBUS, HCHOJB3YysSd 3aKOHbI U
dbopmyIibl, CBsA3BIBAIOIIME (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHalin3a
YCIIOBHS 33/1a4d 3aMHCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (hU3UUECKUE
BEIMYMHBI B (OPMYJIbI U NPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
JTAaHHBIE, HEOOXOAUMBIE I PEUIEHUs 3a/ad, OLIEHUBATh PEATHMCTHYHOCTh
MOJIy4€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTth MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIUTh TpPH TOMOIIU
($u3nYeCKuX METO/I0B, B OMMCAHUN UCCIIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE
npeanonoxkeHue  (TUmnoresy),  pasinyaTb U MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOIWUTh OIIMOKW B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUM WU
bu3nYecKux CBOIICTB TEJI: dhopmyIupoBaTh MIPOBEPSAEMBIC
MPEANONI0XKEHUs, COOMPaTh YCTAHOBKY M3 MPENJI0KEHHOI'0 000PY10BaHMs,
3aMMChIBATh XOJ1 ONBITAa U (DOPMYITHUPOBATH BHIBOJIBI;

BBIIOJIHATh MPSIMbIE W3MEPEHHsI PACCTOSHUSA, BPEMEHM, MAacChl Tena,
00béMa, CWJIBl M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPHOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIHMYUHBI OT
JpPYrol € HCMOJNb30BAHUEM TMPSAMbBIX HW3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO [BWXKYILIETOCA Telna OT BPEMEHHU ABWKEHHS TEJNa, CHIIbI
TPEHUS CKOJIbKEHHUS OT Beca Tella, KayecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUS TEII, CHIIBI
YOPYrOoCTA OT Y/UIMHEHHSI MPY>KUHBI, BHITAJKUBAIOIIEH CHUIIBI OT 00BbEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TeJ0, YCIOBUM
TUTaBaHUS TEJ, YCIOBHUW paBHOBECHs pbluara M OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM Y4€OHOTO HWCCIEAOBaHUs, COOMpAaTh YCTaHOBKY W
BBITIONHITh W3MEPEHUs, CIEAysl MPENoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE
NpeIOKEHHBIX Ta0null U TpaduKOB, AeNaTh BBIBOJBI 0 peE3ylibTaTaM
UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUS (PU3NYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPAOrO Tejla, CuUila TPEHHUsS] CKOJIbKEHMUS,
JaBJICHHE  BO3JyXa, BBITAIKUBAIOUIAs CWiIa, JEHCTByIOIas Ha
NOTpYXKEHHOE B KHUJIKOCTh TeJO0, KOA(P(OUIMEHT IMOJIEe3HOTO JEHCTBUS
NPOCTBIX MEXaHU3MOB), CIIeAys TNPEIIOKEHHON WHCTPYKIUU: [PHU
BBIMIOJTHEHUH HW3MEPEHUM coOupaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIUMCIISITh 3HAYEHNE ICKOMOW BEITHYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyAOBaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETP, JTUHAMOMETP, COOOIAIONIUECS COCYIbI, OapoMeTp,
phIYar, NOJBMKHBINA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX OMHCAaHUA (B TOM 4YHUCIE:
MNOJIIMITHAKY, yCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOK HACOC, apEOMETP), MCIIONIb3Ys 3HAHUS
O CBOMCTBaX (PU3UYECKUX SBJICHUM M HEOOXOAUMBbIE (DU3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAWTH  WHGPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HWCIONIb30BaHUS (PU3MUECKUX 3HAHWH B TOBCETHEBHOU
KU3HU JUIsl o0ecrieueHrs 0€30MacHOCTH TP O0pallleHnu ¢ mpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS U COOJIIOJIEHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

OCYHIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HMHTepHeTe B
COOTBETCTBHHM C 33J]aHHBIM MTOUCKOBBIM 3aIpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH ¢ TYTEM CpPAaBHEHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATD
uHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEYMBON WM MOXET OBITh
HEJ0CTOBEPHOI;

UCIOJIb30BaTh MPH BHIIOJHEHUH YU4E€OHBIX 33aJlaHUN HAay4YHO--TIONYJISPHYIO
auTepaTypy (pU3MUEecKoro coaepiKaHWs, CIPaBOYHBIE  MaTepHAIbI,
pecypcbl cetn HTEepHET, BIafeTh MpUEMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KpAaTKUE MHCbMEHHbBIE U YCTHBIE COOOUICHMsS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO CONIEpKaHUs, B TOM



yuclie MyOJMYHO JienaTh KpaTKUe COOOUIEHUS O pe3yibTaTax MPOEKTOB
WIM Y4eOHBIX MCCIENOBAHUN, MpPU HTOM TPAMOTHO HCIOJIb30BaTh
U3YYEHHBI NOHATUHHBIM anmapaT Kypca (U3MKH, COINpPOBOXKIAThH
BBICTYIIJIEHUE NIPE3ECHTALUEN;

IPU BBINOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUI pacrpenessTh
00513aHHOCTH B TpYIIE B COOTBETCTBUM C IIOCTABJIEHHBIMH 3aadyaMHu,
CIIEAUTh 34 BBIIIOJIHEHWEM IUIAHA JEWCTBUM, aJEKBATHO OLICHUBATH
COOCTBEHHBIH  BKJAJ B  JCSATENBHOCTb  TPYMIbI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJIEICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHniry oOydenus: B 8 kjacce mpeIMeTHbIC pe3ybTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUA BELIECTBA, KPUCTAIIINYECKUE U
aMmop(HbIEC TeNa, HACBHIIICHHBI W HEHACBINICHHBIM Tap, BJIAXHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPCHHSS DHEpPrusi, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN AJICKTPUYECKUAN 3apsijl, SJIIEKTPUUYECKOE I0JI€, MPOBOJHUKHU
U JTUDJICKTPUKH, TTOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuuarh SBJICHUS (TEIUIOBOE pacIIMpeHUE M CKaTHe, Teruionepeaada,
TEIUIOBOE PAaBHOBECHE, CMauMBaHUE, KaNWJUIIPHbBIC SBJICHUS, UCIIapECHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KUIIECHUE,
Terionepeaaya (TETrUIONPOBOIHOCT, KOHBEKIIHS, U3JIy4eHue),
AJIEKTPU3ALUS TEJ, B3aUMOJICUCTBUE 3apSJIOB, NCUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMICTBUE MAarHUTOB, JECHCTBUE
MarHUTHOI'O TMOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKI[US)
[0 ONHCAaHUID HUX XAPAKTEPHBIX CBOWCTB W HA OCHOBE ONBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IPOSBICHHE H3YYCHHBIX (HU3UYECKUX SBICHUH B
OKpY’KarolieM MHpe, B TOM uucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHHWE M KaNWUISIpHBIC SIBICHHUS B TPHUPOJE,
KpUCTa/UIbl B mpupojse, uziaydeHue CoyHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, DJIEKTPUIECKHE
SABJICHUST B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3emiin, Jpedd MOoa0COB, POJIb MAarHUTHOTO TOJS JJis JKU3HU Ha
3emiie, OJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHUI;

ONMKMCBIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(bu3uYecCKre BETUYUHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHs, KOJTUIECTBO
TEIUIOTHI, yJIeJIbHAsA TEIUIOEMKOCTh BEHIECTBA, yJENbHAsA TEILIOTa



IUTaBJICHMS], yJedbHAs TEIJIoTa NapooOpa3oBaHUs, yAedbHAs TEIoTa
CropaHusi TOIUIMBA, KOA()QPUIMEHT TOJEe3HOr0 JCHCTBUS TEIJIOBOMN
MAaIllMHbI, OTHOCUTEIbHAS BIAXXHOCTh BO3[yXa, JJIEKTPUUYECKHUI 3apsl,
cuia TOKa, 3JIEKTPUUECKOE HAMNPSIKEHUE, CONPOTHUBJIIEHUE MPOBOJIHHKA,
yAEIbHOE  CONPOTMBIEHUE  BEIIECTBa, paboTa M MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), TpHU ONHCAHUM TPABUIBHO  TPAaKTOBATh
(bu3MUeCKUil CMBICII MCHOIB3YEeMbIX BEIUYHH, 0003HAYEHUS U EIHHUIIBI
bu3NUeCKUX BENWYWH, HAXOAWTHh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIOIb3YsS OCHOBHBIE TMOJOXKEHUS MOJICKYJISIPHO--KUHETUUECKON Teopuu
CTPOCHHMS BEILIECTBA, MPUHIMI CYMNEPHO3UIIUM TOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsa, 3akoH OMma JIJisl yJacTKa IernH, 3aKOH
JIxoyns—JleHna, 3akOH COXpAaHEHHMs DHEpPrud, IPU OSTOM JaBaTh
CJIOBECHYIO (hOpPMYJITUPOBKY 3aKOHA W 3alMChIBATh €T0 MAaTEMAaTHYECKOE
BBIPAKEHUE;

OOBSICHATH (PU3UYECKHUE TPOIECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEpa: BHIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1—2 JTOrHYecKux
IaroB ¢ onopol Ha 1-2 M3yYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUM,
(bu3HUeCcKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7adyd B 2—3 JEUCTBUS, HCHOJB3Ysl 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIMYMHBI: HA OCHOBE aHalu3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCIOBHE, BBISIBISATH HEIOCTATOK
JAHHBIX JUIs  pelIeHUs 3a7a4d, BbIOMpaTh 3aKOHBI W (HOPMYIIBI,
HeoOXomuMble isi €€ pelieHus, MPOBOAWTH Pacu€Thl U CPaBHUBATH
MOJIY4YEHHOE 3HaUeHUE (PU3NYECKON BEJIMUUHBI C U3BECTHBIMU JIAHHBIMU;
pacrio3HaBaTh NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(bu3HUEeCKMX METOAOB, HCIIONB3YSl OMHMCAHWE HCCIEIOBAaHUS, BBIICISATH
MpoOBEpsieMOE MPEANOJIOKEHHUE, OIECHUBATh MPABWIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBAHUS, J€JIaTh BHIBOJII,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bu3HUeCKNX CBOMCTB Tel (KaMWIISIPHBIC SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH IMPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYCHHH OT I[BETa W3JIydarolle (Torjolaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTU U
iomaa €€ TMOBEPXHOCTH, »JJEKTpU3alus TeI U B3aUMOJECHUCTBUE
ANEKTPUUYECKUX 3apsA]I0B, B3aUMOJECUCTBUE IIOCTOSIHHBIX MAarHUTOB,



BU3yaJIM3allisl MArHUTHBIX TIOJIEH TOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOrO MOJS HAa NPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA dJEKTPOJBHUraTeisi IMOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
IpOBEpsieMbIe MPEANONIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyA0BaHMs, ONKUCHIBATH X0/ OMbITA U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MpPSIMBIE  U3MEPEHUsS  TEeMIepaTypbl, OTHOCUTEIHHOM
BJI&JKHOCTU BO3AYyXa, CHJIbl TOKA, HAIpPSKEHUS C MCHOJIb30BAHUEM
aHaJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIWYUH, CPaBHUBATH
pe3yNbTaThl U3BMEPEHUN C YUETOM 3aJIaHHON aOCONMIOTHON MOrPENIHOCTH;
MPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJTHON (PU3UYECKON BEIIMUUHBI OT
JpYyrol C HWCIOJb30BAaHUEM TMPSAMBIX HU3MEpPEHUW  (3aBUCUMOCTH
COMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJHU IONEPEUHOr0
CEUEHHUSI U YJIeTbHOI'O COITPOTUBIICHHS BELIECTBA MPOBOJIHMKA, CHUJIbI TOKA,
UAYHIEro uepe3 TMPOBOJAHMK, OT HaNpsOKEHHsT Ha  MPOBOJHHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M NApaJUIEJIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs, CleNys MNpPeII0oKEeHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBHUCHUMOCTH B BHUIE TaOMUI[ U TpadUKOB,
JienaTh BBIBOJIBI IO Pe3yJIbTaTaM UCCIIEA0BaHNUS,

NPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NUYECKUX BEIUMYHMH (yAelbHas
TEMIOEMKOCTh ~ BEILECTBA, COMPOTUBJIEHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHUs, COOUpATh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON MHCTPYKIUU, U
BBIYUCJISITh 3HAYCHUE BEJIMUUHBIL;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
000py10BaHUEM;

XapaKTepu30BaTh TNPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX ONUcaHud (B TOM YHUCJE:
CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETYMK DJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
MpuOOpPHI, HArpeBaTEIbHbBIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUSI O CBOMCTBAX (PU3UYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npuboOpbl MO CXeMaM M CXEMaTUYHBIM pUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI 3JIEKTPUUYECKHUX



LENEN C MOCIENOBATEIbHBIM U MapaJUIeIbHBIM COSAUHEHUEM JJIEMEHTOB,
pasnuyasi yCJI0oBHbIE 0003HAUCHUSI DJIEMEHTOB AJIEKTPUUECKUX LIETIEH;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTH  HH(QOpMALMIO O  [pPUMEpax)
NPAaKTHYECKOTO HCHOJb30BaHUS (PU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU JUJIs oOecrniedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/I0pOBbS U COONIOAEHUSA
HOPM 3KOJIOTMYECKOI0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBJIATh TOUCK HHPOpMAMKU (PUIUUYECKOTO COACPKAHHUS B
HNHTepHeTe, Ha OCHOBE HWMEIOLIUXCA 3HAHUW W IYTEM CpaBHEHUSA
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  MHPOpMALUIO, KOTOpas
SIBJISIETCS] MPOTUBOPEUYHUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;
MCIOJIb30BaTh MPYU BBINOJIHEHUN YUEOHBIX 3aJaHUIl HayYHO--TIOMYJISIPHYIO
JUTEpaTypy (PU3NYECKOro COAEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BiageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus HH(POpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKHE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COAepXKaHUsi, B TOM 4ucie MyOJMYHO TMPEACTABIATh pPE3YIbTaThl
IIPOEKTHOW WJIM MCCIIENOBATEIBCKON NEATEIbHOCTH, IPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3uKW,
CONPOBOXKIATh BBICTYIUICHUE MPE3CHTALMEN;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB W HCCIEHOBAHUM (PU3MUECKUX
IPOIIECCOB PACTIPEACTATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUIAHA JIEUCTBHM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJ B
JEATENbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJICUCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peliaTth KOH(IUKTHL.

K xoH1y 00yuenus B 9 kJiacce npeaMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh MOHATHUS: CUCTEMa OTcu€ra, MaTepuajbHas TOYKa,
TPACKTOPHSI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO NBIDKCHHS, JehOopMarivs
(ynpyras, mjgacTauyeckasl), TpPEHHUe, EHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTHU, a0COIOTHO TBEPAOE TEO,
IEHTP TsDKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHMYECKHE KOIeOaHus 1
BOJIHBI, 3BYK, WH(PA3BYK H YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPhI UCITYCKAHMSI U TOTJIONICHUS, allbda-, 6eTa- U raMMa-u3JydeHus,
M30TOIIbI, SIIEpHAsl SHEPTETUKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JIBI)KEHUE, PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBUXKEHUE, CBOOOHOE
NaJICHUE TEJI, PABHOMEPHOE JBHKEHUE 10 OKPYXHOCTH, B3aUMOJECHCTBHE
TE€J, PEaKTUBHOE JBHWKEHUE, KOJeOATEIIbHOE JBH)KEHHE (3aTyXarollHe U
BBIHYKJICHHbIE KOJIEOAHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHE, OTPAKEHHE
3ByKa, IPSIMOJIMHEHHOE PacHpOCTPaHEHUE, OTPAKEHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3yioKeHUe Oenoro ceeTa B
CHEKTp M CJIOXKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JMHEHYATOr0 CIIEKTpa
U3JIy4YEeHUsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3NYECKUX SBJIECHUH B
OKpyXarolmeM Mupe (B TOM 4yucie (QU3NYECKHE SBJICHHS B NPUPOJIE:
IIPWINBBI U OTJIUBBI, ABIKEHUE I1aHeT COJHEYHOW CUCTEMBI, PEAKTHUBHOE
JBIKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa Te€J,
ONTUYECKHUE SIBICHUS B MPHUPOAE, OUOJIOrMUECKOE AEWCTBHE BUAMMOTIO,
yIABTPaQHUOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
paivoOaKTUBHBIA (POH, KOCMHYECKHE JY4H, PaJMOAKTUBHOE H3IIyYCHHE
NPUPOAHBIX MHHEpAJOB, JEHCTBUE pPAJAMOAKTUBHBIX W3JIYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3ajladyy B
yueOHYI0, BBIIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3NYECKUX
SIBIICHUIM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIb3YS
¢bu3nueckue BeNWYUHBI (CpEOHsE UM MTHOBEHHAsh CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIB)KCHHMH, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YyIioBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusl, BEC Tela, HUMIYJIbC TeEja, HWMILYJIbC CHUJIbL,
MexaHudeckass padoTa M MOIIHOCTb, MOTEHIMANIbHAs JHEpPrus Teda,
MOJIHATOIO0 HAJl MOBEPXHOCTHIO 3E€MJIM, NMOTEHLIMAJIbHASI 3HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAas SHEprus, IOJHAs MEXaHM4YecKas SHEeprus,
NEepHOJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
OPaBUJIBHO TPAKTOBATh (DPU3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYHH,
0003HaUCHUSI M EIUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (OPMYJIBI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMU BEIMYMHAMH,
CTPOUTH IrpapUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapakTepu3oBaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHUs AHEPruu, 3aKOH BCEMHPHOIO TATOTEHMS,



OPUHIMI CYNEPHO3ULIMA CHJI, MNPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHWs MMIIYJbCA, 3aKOHBI OTPAXKEHUS U
NPEJOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsiI0BOIO U MAaCCOBOIO YHMCEN
OpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl UM CBOWCTBA TEl, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMii TPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIIAThH
NPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHWE U3 2-3
JIOTUYECKUX IIAaroB ¢ OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUH, (PU3NUECKHUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€rHble 3amadd  (omuparomuecs Ha cuctemMy w3 2-3
yYpaBHEHUI), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alHUChiBaThb KpPAaTKOE
YCIIOBUE, BBISABIATh HEIOCTAIOLINE WIM M30BITOUHBIE JaHHBIE, BBIOUPATh
3aKOHBI U (hOPMYIIbI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOAUTH Pacu€Thl U
OLIEHUBATh PEATUCTUYHOCTh TMOJYYEHHOT'O0 3HAUeHUs (pusmueckoi
BEJTMYUHBIL

pacno3HaBaTh MpOOJEMBbI, KOTOPbIE MOXKHO PpELIUTh MpPU HMOMOUIU
(¢u3nYecKuX METOJIOB, HCIIONb3ys OMHCAHUE HCCIIEOBAHMS, BBLACIATH
IPOBEPAEMOE MPENINOJOKEHNUE, OLEHUBATh MPAaBWIBHOCTh MOpPsJIKa
NPOBEICHUS  UCCIEOBaHUS, JIeJlaTh  BBIBOJIbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOJACHHIO (PU3MYECKHX SIBICHUM WIH
(du3nUecKux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHHUs] PHEPruH, 3aBUCUMOCTb Iepuoja KOJIEOAaHUU MPY>KUHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJIeOaHWM, MPSIMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CHEKTpP, M3YUEHHE CBOWCTB HM300paKeHHS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHHs TMpeaMeTa B coOuparomie
JUH3E, HAOJIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEIbHO  COOMpaTh yYCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0OpyAOBaHMs, ONUCHIBATh  XOJI ONbITAa W  €ro  pe3yJibTaThl,
(opMyIUpOBATH BBHIBOJIBI;

IPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
cCpedHee 3HAUYCHHE HU3MepseMoill BenuyuHbl ((OKYCHOE paccTOsSHUE
coOuparomieli JuH3bl), OOOCHOBBIBaTH BBIOOp cHocoba H3MEpEeHUs
(M3MepuTeNnbHOro Mpudopa);

IPOBOJNUTh MCCIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C
UCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH IIyTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [BM)KEHHWM O€3 HauyaJbHOM CKOPOCTH, Mepuoaa
KOJIcOaHMI MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIjla MaJeHusi U yrja MpeloMJIeHUs OT yria
najeHus): IUIAHUPOBAaTh HCCIEAOBAHHUE, CaMOCTOATEIbHO COOMpAThH
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMONXYYCHHOW 3aBUCUMOCTH
bu3nyueckux BEIMYMH B BUJE TaOJUIl M TPpapUKOB, JI€JIaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIEeOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsSI (U3MUECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpPH PAaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOTO MaJieHus, XECTKOCTh MPY>KUHBI, KOA(DPUIIMEHT
TPEHUS] CKOJBXKEHHUS, MEXaHWdeckas paboTa M MOIIHOCTb, 4YacTOTa M
nepuoy, KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cujia CcoOuparoned JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATD U3MEPEHUS, CIENYs MPEAJIOKECHHON UHCTPYKIIMHU, BHIYUCISITH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOIr0IaTh MpaBuila TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyIOBaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJEIICH:
MaTepHaJIbHasl TO4YKa, aOCONIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aroMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TNPHUHIMINBI  JCHCTBUS W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX ONMUcaHus (B TOM 4YHUCIE:
CIIUJIOMETpP, JaTYUKU TIOJIOKEHMSI, PACCTOSHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMEpPUCKON, (oToammapar, ONTUYECKHE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOKUCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB
IpU pEUIeHUU Y4eOHO--TIPAKTHUYECKUX 3a7ay, ONTHYECKHE CXEMbl IS
MOCTPOCHUS N300pAKEHUN B IIJIOCKOM 3€pKajie M COOMpArOIIei JINH3E;
NPUBOAUTH  MpuUMEphl  (HAXOAuTh  HWHPOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUCCKHX 3HAHUH B TIOBCCIHCBHOM
KU3HM IS oOecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu 1
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHECHHS 370POBbS M COOJIIOJACHUS
HOPM 3KOJIOTMYECKOI0 OBEAEHUS B OKPYKaIOILIEH cpesie;



OCYIIECTBJISITh TMOUCK HMHPOpMaUUU (PU3UYECKOrO0 COJAEpKaHHUS B
HNuTepHere, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTU ONpEAeNeHUs] JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMali Ha OCHOBE
MMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX NCTOYHUKOB;

UCIIOJIb30BaTh NP BBHINOJIHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOro  COAEpKAaHMS, CIPaBOYHBbIE MaTEpHUAIbI,
pecypcsl cetu MHTepHeT, Biianers npuéMaMyi KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBaHusi HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCHbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
MHPOpPMAIIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEPIKAHUA,
nyOIMYHO TPECTABIATh PE3YJIbTAaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATENIbHOCTH, TIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3Y4YEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3UKd U CONPOBOXKAATh
BBICTYIUICHHE IIpEe3EHTalMe ¢ Yy4eToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2 0 0
M3Hia - Hayka o fipupole https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHACCKHE BETHANHDL 0 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 0 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS htts://m.edsoo.ru/7f416194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpocHue BetlecTsa 0 0 https://m.edso0o.ru/7f416194
JIBrKeHue U B3aMMOJIEMCTBUE YACTHII bubnmoreka [JOK
2.2 2 0 1
BEIleCTBa https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2.3 Ar 2 0 0
PCTATHLIC COCTOHMA Betliectsa https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3 0 0
CXAHHHICCROC ABIICHHC https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 0 1 bu6nuorexa LIOK



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

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

33 Cuna. Brer cun 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, ) KUAKOCTEI U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 0 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuorexa [IOK
42 Jlanenie XuAKoCTH > 0 https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATmocepHOe raBieHne 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
A P 1
0 a60Ta 1 MOWIHOCTS 3 https://m.edsoo.ru/7f416194
bu6nuorexa LIOK
5.2 IT 5 1
POCTHIE MEXATHUIMET https://m.edso00.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CRAHHHCCKa SHEprd https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
bubmuoreka [JOK
1.1 i 7
CTpocHHe i CBOHCTBA BeLIeCTB 0 0 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenosbie mporiecce! 21 1 S https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuuecKue 3apsaabl. 3apsLKEHHBIE Tela 7 0 1 bubmmorexa [IOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 I1 7 i 2 1 7
OCTOSHIRI SICKIPHACCIAH TOX 0 https://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITTHbIC ABTCmt 0 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DICKTPOMATHUTHAS HEIYKIIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudposBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3zoBaTesibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHn4ecKoe ABUKCHUE U CIIOCOOBI €ro bubmuotexa [JOK
1.1 10 0 1
ONMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelictBue Ten 20 1 3 Enbmiorexa HOK
https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 0 3
AKOHEI COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 0 3
CXAHHHCCRHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOMHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 0 5 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTPaHEHUsI CBETA 6 0 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3znen 5. KBanToBble siBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MoryiomneHne CBeTa arToMoM 4 1 httos://m.edsoo.ru/7fA1ada6
but6mmoreka [IOK
52 (TpOCHHE aTOMHOTO 1pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
>3 AACPHEIC peaidind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHue u 00001IeHNE CoAepKAHUS 9 5 bu6nuorexa [LIOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edso00.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HNOYPOYHOE IIVTAHUPOBAHHUE

7 KJIIACC
KonuuecTBo yacoB
Ne ni/m Tema ypoka KonTpoabHbie IIpakTHyeckue
Bceero
padoThI padoTbI

®dusnka — Hayka o npupoze. SABneHus

1 1 0 0
MIPUPOJIBI

2 dusnuecKue SIBICHUS 1

3 OU3NYEeCKUE BEIIMYUHBI U KX U3MEPCHHE 1
Ypoxk-uccienoanue "N3mepenue

4 TEMIIEPaTyphl IIPH TOMOIIH KUJKOCTHOTO 1 0 1
TEPMOMETpPA U JaTUUKa TeMIEpaTyphl"
MeTtoapl HayyHOTO MO3HaHUs. Onrcanue

5 (U3UYECKUX SBJICHUH C TTIOMOIIBIO 1 0 0
MoJelen
VYpok-uccnenosanue "[IpoBepka runoTes3sl:

6 JaTbHOCTH MOJETA MIApUKa, MMyIIEHHOTO 1 0 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BbICOTA ITycKa"
Crpoenue BemectBa. OMBITHI,

7 JIOKa3bIBAIOLINE JUCKPETHOE CTPOECHUE 1 0 0
BEILIECTBA

8 JIBMOKEHHE YaCTHI] BEIICCTBA 1 0 0
VYpoxk-uccienoBanue «OMbITHI 1O

9 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUS 1 0 1

ra3oB»




10

ArperaTHbie COCTOSIHHSI BEIIIECTBA

Oco0EHHOCTH arperaTHBIX COCTOSTHUMN
BOJ1bI. O000IIEHNE 110 pa3ieny

1 «[TepBoHAUATBHBIC CBEJCHUS O CTPOCHHUH
BEIIECTBA»

12 Mexannueckoe nBrxeHue. PaBHoMepHoe u
HEPaBHOMEPHOE JBW)KCHUE

13 CxopocTth. Equnuiibl ckopocTu

14 Pacuer myTu v BpeMeHH JIBHIKCHHSI

15 WNueprus. Macca — Mepa HHEPTHOCTH TeJ

16 [TnoTHOCTH BemiecTBa. PacueT Macchl u
o0BeMa Telna Mo ero MIOTHOCTH

17 JlabopaTtopHnas pabora «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEJIa»

18 Pemenne 3agau o reme "[noTHOCTH
BenrecTna"
Cuna xak xapaKTepUCTHKa

19 B3auMoieicTBus Tea. Cua ynpyrocTu.
3akoH ['yka
JlabopaTopHnast pabota «3ydeHue

20 3aBUCHUMOCTH pacTshKeHUs (nedopmanun)
MPYKUHBI OT TPUIIOKEHHOU CHITBD)

21 [[SIBnenue TaroTenus. Cuiia TsHKeCTH
CBs13b MEXY CUJION TSKECTH U MacCou

22 tena. Bec Tena. Pemenue 3anay no teme
"Cwia tsxectn"

23 Cuna TspKecTH Ha IpYrux IUIaHETax.




dusnyeckue XapaKTEPUCTHUKU IITIAHET

24 N3mepenue cui. JJunamomerp

25 Bec Tena. HeBecomocTh

26 CrnosxeHue AByX CHJI, HaIIPpaBJIEHHBIX 110
OJIHOM IpsIMOM. PaBHOZEHCTBYIOIIAS CUIT

97 Pemenue 3anay no teme
"PaBHOnelicTBytOmAs cr"

28 Cuna tpenus u e€ Buabl. TpeHue B
HOPUPOJE U TEXHUKE
JlabopaTopHnast pabota «M3ydueHue

29 3aBUCHUMOCTH CHJIbI TPEHHSI CKOJIBKEHUS OT
CHWJIBI JJaBJICHUS M XapaKkTepa
COIIPHUKACAIOIIUXCS TIOBEPXHOCTEI»

30 Pemmenue 3ana4 Ha onpezeneHye
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3anau no Temam: «Bec Tenay,

31 «I'padrueckoe n300pakeHue CUID»,
«Cuinby, «PaBHOIEHCTBYOIIAS CHIT»
KonTponbHas pabota no Temam:

39 «MexaHnuecKoe JIBIKEHUE», «Macca,
TUTIOTHOCTBY, «Bec Tenay, «'padudeckoe
nu3o0paxeHue cuin, «CHUIIb

33 Jasnenue. CriocoObl yMEHbILICHUS U
YBEJIMYECHUS 1aBJICHUS

34 JlaBienue raza. 3aBUCHMOCTD JIaBJICHUS
raza ot 00béma, Temreparypsl

35 [lepenava naBneHust TBEPABIMU TElIaMHU,

JKUOKOCTSIMHU U razaMu. 3akoH Ilackais




36

I[aBJ'IeHI/Ie B XXUAKOCTH U Ia3€, BbI3BAHHOC
}IeﬁCTBHeM CHIJIBI TAXKECTHU

37

Pemienue 3anau no reme «JlapieHue B
JKUJIKOCTH U Ta3e. 3akoH [lackamns»

38

Coobmaronecs: CocyIsl

39

I'mppaBnuueckuit mpece

40

ManomeTtpsl. [lopiHeBOH KUAKOCTHBIN
HacocC

41

ATmocdepa 3emMiu U IpUIHHBL €€
CYILLECTBOBAHMS

42

Bec Bo3nyxa. AtmocdepHoe naBieHue

43

N3mepenue atMmoc(epHOro 1aBiaeHHUS.
Onsit Toppuuennu

44

45

3aBUCUMOCTh aTMOC(EPHOTO JaBICHHS OT
BBICOTHI HaJ[ YPOBHEM MOPS
bapomerp-anepoua. AtmochepHoe
JIaBJICHUE HA Pa3IUYHBIX BBICOTAX

46

Pemenue 3amgau o teme " AtmocdepHoe
nasieHue"

47

JlelicTBrE KUJIKOCTH U Ta3a HA
MOTPYKEHHOE B HUX TeJI0. ApXHUMeJI0Ba
cusa

48

Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOIIEH CHJIbI, ICHCTBYIONIEH Ha
TEJI0, TIOTPY>KEHHOE B KUJKOCTBY

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCMOCTH Beca Tella B




BOJIE OT 00bEMA MOTPYKEHHOM B )KHJIKOCTh
YaCTH TEJIa»

50 [TnaBanue Ten 0
JlaGopatopHas pabora "KoHcTpyupoBanue

51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOAKU U 1
omnpezeeHue e€ rpy30no01bEMHOCTH"
Pemenne 3amad no remam: «llnaBanue

52 cynos. Bo3nyxomaBsanuey, «/laBienue 0
TBEPABIX TN, KUJAKOCTEH U Ta30B»

53 KonTponbhas pabota no teme «J{aBnenue 0
TBEPABIX TN, KUAKOCTEH U ra30B»

54 Mexanuyeckast paboTta 0

55 MormHocTh. EQMHUIIBEI MOIITHOCTH

56 VYpok-uccnenosanue "Pacuér MomHOCTH, 1
pa3BUBaeMoOM Ipu MoabEME 10 JecTHuUIe"

57 IIpocteie Mmexanu3Msbl. Peruar. PaBHOBecue 0
CHWJI Ha pbIyare
Prrdaru B TexHUKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora «MccnenoBanue 0.5
YCIIOBUI1 paBHOBECHS pbIYara

59 Pewenue 3aga4 o teme «YciaoBus 0
pPaBHOBECHSI pblyara
KoadduimenT nonesnoro neicTBus

60 MexaHu3ma. Jlaboparopnas pabota 0.5
«3mepenune KII/] HaKIOHHOM MIIOCKOCTH»

61 Pemrenne 3amaq mo reme "Pabora, 0

MommHocTh, KIT/1"




Mexanunueckas sHeprusi. Kunetndeckas u

62 1 0
MOTEHITHATBHAS DHEPTUS

63 3aK0H COXpaHEHHUs MEXaHUYECKOW YHEPTUr 1 0
YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAIBHOE OIIPEETIEHUE

64 W3MEHEHHUs KUHETUYEeCKOU 1 1 1
MOTEHITUATHLHOM SHEPTUH TPU CKaThIBAHUHT
TeJa 110 HAKJIOHHOW IJII0CKOCTH"

65 KonTtponsnas padora no teme «Pabora u 1 0
MOIIHOCTb. DHEPTUS»

66 PeseprHbIii ypok. PaboTa ¢ Tekctamu mo 1
TeMe "MexaHudeckoe JBIKeHHE" 0
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o

67 teme "JlaBneHue TBEPABIX TEIN, KHUIKOCTEH 1 0
1 ra3zos"

68 Pesepublii ypok. Pabota ¢ Tekctamu mo 1
teme "Pabora. Momuocts. DHeprus” 0

OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 12




8 KUIIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka B KonTtpoabHbie IIpakTnyeckue
cero padoThbI padoThbI

OCHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-

1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 0 0
MIOITBEPKICHUS

2 Macca u pazmMep aTOMOB M MOJIEKYIT 1 0 0

3 Mopenu TBEPIOro, JKUIAKOTO U 1 0 0
ra3o00pa3HOro COCTOSTHUI BellecTBa
OOBbscHEHHE CBOMCTB TBEPAOIO, XKHUJIKOTO

4 ¥ ra3000pa3HOr0 COCTOSIHUI BEIECTBA Ha 1 0 0
OCHOBE TI0JIOKEHUI MOJIEKYJISPHO-
KMHETUYECKOUN Teopuun

5 Kpucrannmuueckue n aMmop¢HbIe Tena 1 0 0

6 CMaunBaHue U KaMWUISIPHOCTb. 1 0 0
IloBepXHOCTHOE HATSKEHUE

7 TemnnoBoe pacupeHne U CKaThe 1 0 0

8 Temnepartypa. CBs3b TEMIIEpaTyphl CO 1 0 0
CKOPOCTBIO TETJIOBOTO JBUKEHHS YACTHUI]

9 Buytpennss sneprus. Crioco0Osl 1 0 0
MU3MEHEHUS BHYTPEHHEN SHEPTUH

10 Bune! Terionepenaun 1 0 0
Ypok-koudepennus "IIpakTnyeckoe

11 MCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB 1 0 1

BCIHICCTB U MAaTCPUAJIOB B LCIIAX




aHeprocoepekeHus "

12

KonngecTBo TEmIOTEL Y ACIbHAS
TCIINIOEMKOCTD

13

YPaBHCHI/Ie TEIUIOBOro OajaHca.
Tennoo0MeH U TEMIIOBOE PaBHOBECHC

14

Jlabopartopnast pabota "HccnenoBanue
SIBIICHUSI TETUIOOOMEHA TIPU CMEIITMBAHUH
XOJIOHOU U Topsiueit BoAbl"

15

Pacuer xonuyecTBa TEMIOTHI,
HEO0OXOUMOTO JJISI HarpeBaHUs Teja 1
BBIZICISIEMOTO UM TIPH OXJIAKIECHUN

16

JIaGoparopuas padora "Onpenenenue
paTop p p
yAEIbHOM TEMI0OEMKOCTH BellecTra"

17

DHeprus TOIMBa. Y aeabHas TerioTa
CropaHus

18

[InaBiienue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEJI. Y IeJIbHAS TEII0Ta
ILUIaBJICHUA

19

JIaGoparopnas padora "Omnpeaeienne
paTop p p
yAEJIbHOW TEIJIOTHI TUIABJICHHUS Jibjia"

20

[TapooOpa3zoBaHue 1 KOHJCHCAIIHS.
Ucnapenue

21

Kunenne. Y aenpHas Temiora
napooOpa3oBaHus U KOHJICHCAITUH.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT
aTMOC(HEpHOTO TaBICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OnpeneneHne OTHOCUTEIbHON




BJI&JKHOCTH Bo311yxa"

Pemenue 3agau Ha onpeneneHue

23 BIIQYKHOCTH BO3/yXa
[TpuHIMIIBEI paOOTHI TEIIOBHIX JBUTATENCH.

24 [TapoBas TypOuna. [IBurarens
BHYTPEHHETO CTOPaHUS

o5 KIIJ] TermoBoro aBuratens. TemioBsie
JIBUTATEIIN U 3aIUTa OKPYKAIOIIEH CpeIbl

26 3aKOH COXpaHEHUS U MPEBPAILICHUS
SHEPTUU B TEIJIOBBIX MPOLIECCAX
[TonroroBka kK KOHTPOIBHOU paboTe MO

27 teme "TeruoBsle siBnenus. M3menenue
arperaTHbIX COCTOSIHMI BemiecTa"
Kontponbnas padota o teme "TeruioBbie

28 sBieHus. VI3MeHeHne arperaTHbIX
COCTOSIHMI BemiecTBa"

29 Onextpusanus Ten. J[Ba poga
AIEKTPUYECKUX 3apsI0B

30 Ypok-uccienoBanue "IIEKTpU3ALMS TEI
UHAYKIHEH U TIPU COIPUKOCHOBEHUN"

31 BiaumopeicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuyeckoe nose. HanpsokeHHOCTh

32 aJIeKTpruYecKoro mos. [IpuHuun
CYHEPNO3ULINU IEKTPUUECKUX TIOJIEN

33 Hocurenu snexTpuyueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHrue atoMa

34 [IpoBOIHUKY U JUAIEKTPUKHU. 3aKOH




COXpPaHCHUA JICKTPHUICCKOr'o 3apaaa

Pemenue 3aga4 Ha TPUMEHEHUE CBOWCTB

3 AJIEKTPUUYECKUX 3aPsI0B 0
DNEeKTPUUECKUN TOK, YCIOBUS €T0

36 cyuiecTBoBaHus. VIcTOuHUKH 0
AIIEKTPHUYECKOTO TOKA

37 JlericTBHSI SJIEKTPUUYECKOTO TOKA 0
VYpok-uccnenosanue "JleiictBue

38 3IEKTPUYECKOTO MOJIsSl Ha MPOBOJIHUKYU U 1
TIUDIICKTPUKH"

39 DNEeKTPUYECKU TOK B METaIaxX, 0
KHUJIKOCTSAX M ra3zax

40 DnekTpuueckas Lemnb U €€ COCTaBHbIE 0
4acTH

41 Cuna Toxka. JlabopaTtopHas pabora 05
"N3mepeHue 1 peryupoBaHue CUibl TOKa" '
DnekTpuueckoe HampshkeHue. BonbTMerp.

42 JlabopaTtopHnast pabota "U3mepenue u 0.5
peryJupoBaHuE HaNpsHKEHU"

43 CornpoTuBIieHHE IPOBOIHUKA. Y ACIBHOE 0
COIIPOTHBIICHUE BELIECTBA
JlaGopaTtopHnast paboTa "3aBUCUMOCTh

44 ANEKTPUUYECKOTO COMTPOTUBICHHUS 1
MIPOBOJHHUKA OT €T0 JJTMHBI, IJIOIIA T
MIONIEPEYHOr0 CEYeHUs U MaTepuana”

45 3aBUCUMOCTD CHJIBI TOKA OT HAMPSIKEHUS. 0
3akon Oma Jy1s ydyacTKa Lenu

46 JlaGopatopnas pabora "HccnenoBanue 1




3aBHCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3
PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA H
HaIpsDKEHUs Ha pe3uctope”

47

IlocaenoBaTenbHOE U napaijieJIbHOC
COCAMHCHUS ITPOBOJHHUKOB

48

Jlaboparopnas padota "[IpoBepka npaBuia
CJIOKEHUs HANIPSKEHUN ITpU
MIOCJIEZIOBATEILHOM COEIMHEHUH JIBYX
pe3ucTopos”

49

JlaGopartopnast pa6ota "[IpoBepka npaBuia
JUTSL CHJTBI TOKA TIPH MapaJuIeTbHOM
COEJIMHEHUH PE3UCTOPOB"

50

Pemienue 3ama4d Ha IMPUMCHCHUC 3aKOHA
Oma AJI pa3;IMgYHOIr0 COCAUHCHUA
IMPOBOAHUKOB

o1

PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenna

52

Jlaboparopnas padota "Onpenenenue
paboThI U MOLTHOCTH AJIEKTPHUYECKOTO
ToKa"

53

DJeKTpUUECKUe IIeTH U MOTPeOnuTeNnu
aNeKTpudecKkoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

[ToaroToBKa K KOHTPOJIBLHOM paboTe MO
TeMe "DIIEKTPUUECKHE 3apsiIbl.
3apspKeHHBIC TeNa U UX B3aUMOJICHCTBUS.
[TocTosiHHBIN IEKTPUIYECKHUI TOK"

55

Konrponsnas pabora o teme




"DnexkTpruyuecKue 3apsaapl. 3apssKeHHbIE
TeJla U uX B3amMopeiicTeud. I1ocTosTHHBIM
ANEKTpUYECKUi TOK"

56

IlocTossHHBIE MarHuThbl, UX
BSaHMOHCﬁCTBHe

57

Ypok-uccnenosanue "M3ydenue nonei
HOCTOSTHHBIX MAarHUTOB"

58

MarnutHoe nojie. MarautTHoe noie 3eMiIu
" €ro 3HAYCHUC I )KM3HHU Ha 3emite

59

OnbiT Dpcrena. MarautHoe nose
AIEKTPUUYECKOTO TOKa MarHuTHoe 1osie
KaTYIIKHA C TOKOM

60

[MpumMeHeHHE 3TIEKTPOMArHUTOB B TEXHHKE.
JlaGopartopHast pabota "H3ydueHue
JICHCTBUS MAarHUTHOTO TTOJISI HA TTPOBOTHHUK
¢ TokoM"

0.5

61

OneKTpOoABUTaTEb IIOCTOSHHOTO TOKA.
Hcnonb3oBaHue 31€KTPOIBUTATENEH B
TEXHUYECKHUX YCTPONWCTBAX U Ha
Tpancnopte. JlaboparopHas paboTa
"KoHcTpyupoBaHue U U3y4eHue paboTh
NEKTpoABUraTes”

62

OnbiTel @apazges. 3akoH
AJIEKTPOMArHUTHON MHAYKLIMH. [IpaBuio
Jlenna

63

Onekrporerepatop. CriocoObl MOTyIeHUS
AJIEKTPHUYECKOI IHEPTHUU. DIICKTPOCTAHIIUH
Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTUU




[TonroroBka Kk KOHTPOJIBHOU paboTe MO

64 TeMe "DIEeKTPUYECKHE U MATHUTHBIE 1 0
sIBJICHUS"

65 Konrponbnas pabota o teme 1 0
"DJIEKTpUUECKUE U MAarHUTHbIE SIBJICHUS"

66 PesepBHblit ypok. Pabota ¢ TekcTtamu 1o 1 0
teMe "TeruioBble siBiIeHUA"

67 PezepHblii ypok. PaGora ¢ Tekctamu 1o 1 0
teMe "[IoCTOSIHHBIN 21eKTpUYECKUI TOK"

68 Peseprubiii ypok. Pabora ¢ Tekctamu mo 1 0
Teme "MarauTHbie sBJICHHS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145




9 KIIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka B KonTpoabHbie IIpakTnyeckue
cero padoTsbI padoTsI

1 Mexanudeckoe IBrxeHrne. MarepuaiibHas 1 0 0
TOYKA

5 Cuctema orcuera. OTHOCUTEIIBHOCTD 1 0 0
MEXaHHYECKOTO JIBMKECHUS

3 PaBHOMEpHOE IPAMOJIMHEVHOE IBUKEHUE 1 0 0
HepaBnomepHoe nipsMosIMHETHOE

4 nBkeHue. CpeHss 1 MTHOBEHHAs 1 0 0
CKOPOCTb

5 [IpsiMonuHETHOE paBHOYCKOPEHHOE 1 0 0
JBI)KEHUE. Y CKOpEHUE
CkopocTh IpSIMOJIMHENHOTO

6 paBHOYCKOpeHHOTo ABMKeHUs. [ paduk 1 0 0
CKOpOCTHU
JlabopaTopHas padota "OnpeneneHue

7 YCKOPEHHMS TeJIa P PAaBHOYCKOPEHHOM 1 1
IBIKEHUU 110 HAKJIOHHON IIOCKOCTH"

8 CBoOomauoe magenne teir. OnerTe! [ annnes 1 0 0
PaBHOMEpHOE JBMKEHHUE TIO OKPYKHOCTH.

9 [Tepuon n yactora oOpamenus. JInnerinas 1 0 0
U yIJIOBasi CKOPOCTH

10 LenTpocTpeMuTenbHOE YCKOPEHHE 1 0 0

11 [Tepserit 3akon HeroToHa. BexkTop critbt 1




Bropoii 3akon HeroToHa.

12 PaBHOpelicTBYIOIIAsA crta

13 Tpernii 3akoH HetoToHna. Cynepro3unus
cuI

14 Pemenue 3a1au Ha MpUMEHEHNE 3aKOHOB
HeroTona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3agau no reme «Cuia
YIPYTOCTH

17 JlaboparopHas pabota «Onpenenenue
KECTKOCTH TIPYKIHBD)

18 Cuna TpeHus

19 Pemenue 3agad mo reme «Cuiia TpeHUS»

20 JlaGopatopHas pabora "Onpenenenue
kod(dulIeHTa TPEHUs CKOJIbKEHUs"

21 Pemmenue 3agad mo reMme "3aKOHBI
Herotona. Cuna ynpyroctu. Cuna tpenus”
Cuna TSKeCTH M 3aKOH BCEMHPHOTO

22 TATOTCHUS. Y CKOpPEHHE CBOOOTHOTO
najieHus
VYpoxk-koHpepenuus "JBrkeHue Te

23 BOKpYT I'PaBUTALIMOHHOTO LIEHTpa
(Conueunas cucrema). ["anmaktuxu"

24 Pemmenue 3agad nmo teme "Cuiia TSKECTH U
3aKOH BCEMHUPHOTO TATOTEeHUs"

o5 [lepBas kocMHuUYeCKast CKOPOCTb.

HesecomocTs u neperpysku




PaBHOBecue MaTepraibHOI TOUKHU.
AbcomoTHO TBEp0E Teslo. PaBHOBecHe

26 TBEPJOTO TEJIA € 3aKPEIUIEHHOW OCBIO
BpAaIICHUS

27 MowmenT cuibl. LieHTp TshxecTn

28 Pemenne 3agad mo reme "MOMEHT CHIIEL.
Hentp Ts0KC€CTH"
[MonroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMe "MeXxaHHuecKoe JIBUKEHHUE.
B3aunmopeiictBue ten"
Kontposnbnas padoTa 1o teme

30 "MexaHHUeCKOe JBIKEHHE.
B3zaumopeiictBue ten"
Nmnynsc Tena. UMmyabsc cuiiel. 3aKOH

31 COXpaHEHHUS UMIYJIbca. YTIPYroe u
HEYIPYroe B3auMOJCHCTBHE

39 Pemenue 3anau no teme "3akoH
COXpaHEHHUs UMmynbca'

33 VYpok-koubepenius "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexanndeckasi paboTa ¥ MOIITHOCTh

35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U
CUJIBI TPEHUS
JlabopaTopHas pabota «OnpeneneHue

36 paboTHI CUJIBI TPEHUS TIPH PABHOMEPHOM
JBIKEHUU TeJa M0 TOPU30HTAIBHON
MMOBEPXHOCTU»

37 CBs13b sHEepruu U padboTsl. [loTeHmansHas




SHEprus

Kunernueckas sneprus. Teopema o

38 KMHETUYECKOM SHEPruu

39 3aK0H COXpaHEHHUs SHEPTHH B MEXaHHUKE

40 JlabopatopHas paboTa «3yuenue 3akoHa
COXPaHEHHUSI SHEPTUN

41 KonebarenbHOe TBUKEHUE H €T0
XapaKTEePUCTUKU

42 3aryxaromiue Konebanusi. BeIHyXeHHbIE
koseOanus. Pezonanc

43 MareMaTuuecKuil ¥ NPYKUHHBIA MasITHUKH
VYpok-uccienoBanme «3aBUCUMOCTh

44 nepuoja KojieOaHui OT )KECTKOCTH
MIPY>XKUHBI U MAcChl Tpy3a»

45 [IpeBparnieHue >HEPTUU TPU MEXAHHUECKUX
KoJIe0aHMsIX
JlaboparopHas pabota «Onpenenenue

46 YacTOTHI U TIEpUoIa KoJaebaHui
MPYXUHHOTO MasiTHUKa»
JlabopaTtopnast padota «IIpoBepka

47 HE3aBHCHMOCTH TIepro/ia KoieOaHuil rpysa,
MOABEUIEHHOT0 K HUTH, OT MaccChl Ipy3a»
Mexannyeckue BoJHbI. CBOMCTBA

48 MexaHHuYecKux BoJH. [IpoionbHbIe u
MOTNIEPEYHBIE BOJIHBI
VYpoxk-koH(pepenuus "MexaHuueckue

49 BOJIHBI B TBEpAOM Teine. CelicMuyeckue

BOJIHBI"




3Byk. PactipocTpanenue u oTpakeHue

50
3ByKa
VYpoxk-uccnenoBanue "Habmonenue

ol
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

59 I'poMKOCTb 3ByKa U BBHICOTA TOHA.
AKyCTHYECKHUI pe30HAHC

53 Ypok-koHpepeHus "YIbTpa3ByK U
nH(Pa3BYK B IPUPOJIE U TEXHHUKE"
[TonroroBka Kk KOHTPOIBHOU paboTe 1Mo

54 TeMe "3aKOHBI COXpaHeHUs. MeXaHu4eCKue
KoJieOaHusl U BOJTHBI"
Konrtpomnbnas pabota no teme "3aKoHbI

55 coxpaHeHus. MexaHn4ecKkue KojieOaHus u
BOJIHBI"

56 DIIeKTPOMArHuTHOE TOJIE.
DIEeKTPOMAarHUTHBIE BOJTHBI

o7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
VYpok-koudepennus "lllkana

58 3JIEKTPOMAarHUTHBIX BOJIH. Vcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM
cBs3u"
VYpoxk-uccienopanue "M3yueHune cCBOUCTB

59 3IEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
MoOmIBHOTO Tenedona"

50 Pemenue 3a1au Ha onpeaeneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOMN BOJTHBI

61 DneKTpOMarHuTHast MPUPO/Ia CBETA.

CkopocTb cBeTa. BonmHoBbIE cBOiCTBa




CBETa

Hcrounuku ceera. [IpsamonuneitHoe

62 pacnpoctpanenue cBeta. 3arMenust ConHia
u JIyHbl
3aKOH OTpa)Xe€HUs CBeTa. 3epKaia.

63 Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
OTpa)KCHHS CBETa

64 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS
CBETa
[lonHOE BHYTpEHHEE OTpaKEHHE CBETA.

65 Hcnonp30BaHue MOJHOTO BHYTPEHHETO
OTpPaXKCHUS B ONTHYECKUX CBETOBOIAX
JlabopaTopHas pabota "HcciaenoBanue

66 3aBUCHUMOCTH YTJIa IPEJIOMIICHUS] CBETOBOTO
Jy4a OT yIJIa MaJICHHs Ha TpaHuLE "BO3TYX-
cTekiao""

VYpoxk-koHpepenuus "Vcnonb3oBanue

67 MTOJTHOTO BHYTPEHHET'O OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"

68 JIunzbl. OnTHYECKas CUJla JTUH3bI

69 [TocTpoenune n3o0pakeHui B JIMH3aX
JlaGopatopHas pabora "Onpenenenue

70 (OKYCHOT'O PacCTOSHUS M ONTUYECKON
CHJIBI COOMPAFOIIICH JTMH3BI"

71 Ypok-koHpepenus "OnTuueckue
JMH30BbIE IPUOOPHI"

72 I'ma3 kak ontuueckas cuctema. 3peHue

73 Ypok-koHbpepenmus "JledexTsl 3peHus.




Kak coxpanuts 3penue"

74

PazioxxeHne 6€10ro cBeTa B CIICKT).
OmsiTel HeroToua. Cnoxenue
CIEKTpaJIbHBIX I[BETOB. Jlucnepcus cBera

75

JlaboparopHas paboTa "OnbITHI 11O
Pa3oKeHUIo OEJIoro CBeTa B CIIEKTP U
BOCIIPHSITHIO I[BETA MIPEIMETOB IPU UX
HaAOJI0ZICHNH Yepe3 IBETOBbIE (PUIbTpHI"

76

Ypok-npaktukyM "BoJIHOBBIE CBOMCTBA
cBeTa: Iucrepcusi, uHTeppepeHus u
mudpaxus"

77

OmnbiThl Pesepdopaa u mnanerapHas
MOZIEJIb aTOMa

78

[Toctynatel bopa. Monens atoma bopa

79

Hcnyckanue U MOTIONICHUE CBETa aTOMOM.
KBaHTe1. JInHEHyaThIE CIIEKTPHI

80

VYpoxk-npaktuky™m "HabmoneHne ciekTpos
ucmyckanus'"

81

PagnoakTuBHOCTE U €€ BUIBI

82

Crpoenue aToMHoTO sipa. HykinonHas
MO/IEIb

83

PaanoaktuBHbIe ipeBpaienus. M30Tomnsl

84

Pemenue 3anau o reme: "PagnoakTuBHbIE
npeBparnieHus"

85

Ilepuon nomypacnana

86

VYpoxk-koHpepenuus "PagroakTHBHbIE
HU3JIy4E€HUS B IPUPOJE, MEAULIUHE,




TexHuke"

87

Snepubie peakuuu. 3aKOHBI COXPAHCHUS
3aps110BOIO ¥ MacCOBOTO YHUCE

88

3Hepr 1 CBA3HU ATOMHBIX SIJCP. CBs3b
MacCChbl U OHCPIruu

89

Pemenue 3agad mo teme "Snepueie
peakuun"

90

Peakuuu cunTe3a u neneHus saep.
Hctounuku suepruu CoJiHIIa U 3BE3]

91

VYpok-koubepenuus "SAnepHast sHEpPTreTUKA.
JleficTBHs palOaKTUBHBIX U3JIy4YECHUN Ha
JKUBBIE OpraHU3MbI"

92

[TonroroBka Kk KOHTPOIBHOU paboTe MO
TeMe "DJIEeKTPOMAarHUTHOE TOJIE.
DIeKTpOMarHuTHbIC BOJHBI. KBaHTOBBIE
siBiIeHUS"

93

KonTponbhas paborta o teme
"DEeKTPOMarHUTHOE MOJIE.
DNIeKTpOMarHuTHbIC BOJHBI. KBaHTOBBIE
siBJIeHUS "

94

[ToBTOpenue, o6o6menue. JlabopaTopHsie
paboTsl 1o Kypcy "Bzaumopeiictsue ten"

95

[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KAYeCTBCHHBIX 33/1a4 110 TEME
"TemnoBbie MPOLECCHI"

96

[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KAYECTBCHHBIX 33J1a4 110 TEME
"KII/] TerumoBeIX aBUTaTemeh"




[ToBTOpenue, o6o0menue. Pemenue

97 pacyeTHBIX U KaUECTBEHHBIX 3a/1a4 110 TEME 1 0
"KIIJ anekTpoycTaHOBOK"

98 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1
paboTsl o kypcy "CBeToBble sIBIEHUS"
[loBTOpenue, 06061menue. Pabora ¢

99 TEKCTaMH 1O TeMe "3aKOHBI COXPaHEHUS B 1 0
MexaHuke"

100 [ToBTOpenue, 06061menue. Pabora ¢ 1 0
texkctaMu 1o Teme "Konebanus u BogHbI"
[loBTOpenue, 06061menHue. Pabora ¢

101 1 0
TekcTamu 1o TeMe "CBeToBbIe siBIICHUA"
[ToBTOpenue, o600menue. Padota ¢

102 TekcTamu 1o TeMe "KBaHTOBas U siepHast 1 0
¢buzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

» dusuka, 7 knacc/ I[epeimkun .M., IBanoB A.U., AkiimoHnepHoe 00111ecTBO
«M3parenscTBO «IIpocBemienne»

» dusuka, 8 kinacc/ I[lepeimkun .M., BanoB A.., AKIIHOHEpHOE OOIIIECTBO
«M3narenbctBo «lIpocBenieHue»

» ®usuka, 9 xnacc/ [lepoimkun A.B., I'yrauk E.M., O6mecTBo ¢ orpannyeHHON
0TBETCTBEHHOCTHIO «/IPODAY»; AknimoHnepHoe od1iecTBo «M31aTenbcTBO
«Ipocseuienue»

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

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

bub6mmoreka [{OK https://m.edsoo.ru/7f41a4a6
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