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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI M TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTeNIbHOW MPOrpaMMbl, MNPEICTaBICHHBIX B
OI'OC 000, a Takke c¢ yu€TroMm (QeaepanbHO pabouell TpPOrpaMmbl
BocriuTanus u KoHnenuu npenoaaBanus yaeOHOro npeamera «Dusnkay.

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE MOJIOXKEHUN U TpeOOBaHUI K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeNIbHON MPOTrpamMMbl, MPEJCTaBICHHBIX B
OI'OC 000, a Takke ¢ yueToM (QeaepanbHOM pabouel TpPOrpaMmbl
BOCTIMTAHUS ¥ KOHIICTIIIMY NIPETIOIaBaHus y4eOHOro npeamera «Dusznkay.

Copnepxanue mnporpamMMbl 1o (U3MKE HampaBieHO Ha (HOpPMHUpPOBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaIOIIMXCS U OPTaHMU3aIUI0 M3y4YeHUs
¢u3nMKH Ha JEATEIFHOCTHON OCHOBE. B mporpamme mo Qu3uke y4UTHIBAIOTCS
BO3MOKHOCTU yueOHOro mpeameta B peanuzanuu TpedoBanuii ®I'OC OO0
TUIAHUPYEMBIM JINYHOCTHBIM M METANpeMETHBIM pe3yjbTaTaM OOy4YeHHs, a
TaKKe MEKIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX yUEOHBIX MPEAMETOB Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma 1o ¢u3MKe YyCcTaHABIMBAET paclpejeicHue Yy4eOHOro
Marepuajga To roaam oOydyeHus (10 Kiaccam), MOpeajaraeT NPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YYEHHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXxCsl.

[Iporpamma mo ¢uszuke paspaboTaHa C HENbIO OKa3aHHS METOIAMYECKOU
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

®uzrka SBISETCA CHCTEMOOOPA3YIOIHUM IS E€CTECTBEHHOHAaYYHBIX
y4eOHBIX TMPEAMETOB, TIOCKOJIbKY (U3UYECKHUE 3aKOHBI JIe)KaT B OCHOBE
MPOIICCCOB M SIBJICHHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usnueckort reorpaduieil, BHOCHUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MHUpa, MpeNoCTaBisieT Haubosee SICHbIE O0pa3lbl NPUMEHEHHUS HAy4YHOTO
MeTO/Ia TIO3HAHHUSA, TO €CTh CII0C00a MOMYUYEHUS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HIECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
0o0pa30BaHMs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOI T'PaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcs.

N3yuyenne ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHUe
CJIEYIOIUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTD:

e HAy4HO OOBSCHSTH SBICHUS,

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIICOBAHMS;



HHTCPHPETUPOBATL JAHHBIC M MCIIOJIB30BATh HAYUYHBIC JJOKA3aTCILCTBA
AJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wusyueHnust ¢u3MKU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
OTpe/ieNiCHbl B KOHIICTIIMK MpernoAaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBareibHbIX oOpranuzanusix Poccuiickoir @enepanuu, peannu3yromUx
OCHOBHBbIE 00111€00pa30BaTeIbHbIE MPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpHOOPETCHHE WHTEpPeca M CTPEMJICHUS OOYYaloNIUXCsl K HaydHOMY
U3YYCHHUIO TIPUPOJIBI, Pa3BUTHE WX HHTCIJICKTYAIbHBIX M TBOPYECCKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPSACTABICHUA O HAyYHOM METOJ€ TIO3HAHUS W
dbopMHUpOBaHUE HCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBJICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupOBaHUE TPECTABICHUNA O POJIM (DU3UKH IS Pa3BUTHUS JPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE TMPEJCTABICHHH O BO3MOXHBIX cdepax  Oymymiei
npodecCroHaIbHON IeATeIbHOCTH, CBA3aHHON ¢ (PU3HKOM, TOATOTOBKA
K JaJIbHEHIIIeMy O0yYEHUIO B 3TOM HalpaBIICHUH.

JlocTKeHne 3THX IIEJIEH MPOrpaMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOTO
oO1rero oOpazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CICAYIOMIMX 3a1a4:

npuoOpeTeHHEe 3HAHWKW O JTUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYCCKUX, TEIJIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHUI OMHMCHIBATh U OOBACHATH (PU3MUECKUE SBIICHUS
C UCTIOJIb30BAHUEM TIOJTyUYECHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS TMPOCTEHINMX pACUETHBIX 3a7ad C
UCTIOJIb30BaHUEM bu3IIecKux MOJICIICH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yMEHUN HaOII0IaTh TPHUPOJHBIC SBICHUS W BBIMOIHATH
OTIBITHI, TA0OPATOPHBIE PAOOTHI U IKCIIEPUMEHTAIBHBIC HCCIICIOBAHMS
C UCTIOJIb30BaHUEM H3MEPUTEIIBHBIX MPUOOPOB;

OCBOCHHME TMpuUEeMOB paboTel ¢ uHpOpMmanuend  (HU3UIECKOTO
collepKaHusl, BKIOYash WHPOPMAIMIO O COBPEMEHHBIX JTOCTHIKCHUSIX
bu3HuKYM, aHAIN3 ¥ KPUTHYECKOE OIICHUBaHWE WH(OpMaIny;



e 3HAKOMCTBO cO cdepamMu TpoPEecCHOHATHLHON  JIESTEIBHOCTH,
CBS3aHHBIMH C  (U3WKOW, ¥ COBPEMCHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMHU Ha JOCTIKECHUAX (HPU3UICCKON HAYKH.

OO6miee 4YMCIIO YacoB, PEKOMEHJOBAaHHBIX IJsi M3y4eHHs (DU3MKH Ha
06a30BoM ypoBHE, — 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Helel0), B 8
Kiacce — 68 dacoB (2 4daca B Hemenmo), B 9 kmacce — 102 gaca (3 4gaca B
HEJIEITIO).

[Ipennaraemslii B mporpaMmMe o ¢Gpu3MKe NepeueHb JabopaTOpHBIX padboT
U OIBITOB SBISETCA PEKOMEHAATENbHbIM, YUYUTEIb JeNaeT BbIOOp Mpu
OPOBEJCHNN JAa0OPAaTOPHBIX PabOT M OMBITOB C YYETOM HHAMBUAYAJIbHBIX
ocoOeHHOCTEW  00ydYaromuxcs, CHHUCKa 3KCHEPUMEHTAJIbHBIX  3a/laHHM,
IpeIaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOI'O SK3aMeHa 10 (PU3UKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
®Pu3uKa u e€ poJb B IO3HAHNH OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoxe. fAsimeHus npupoxasl. OU3NYECKUE SBICHUSA:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeauuuHbl. M3Mepenue pusnueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi cicTeMa €IMHHUIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKM U3Yy4aloT TIPUPONY.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHMS: HAOJIIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABMKEHHE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabmonaeMoro sBieHus. Onucanue (QU3MYECKUX SBICHUN C
IMIOMOIIBIO MOJIeIeN

Jemoncmpayuu.

1. MexaHH4YecKue, TEIUIOBbIEC, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue TPUOOPHI U MPOIEypa MPIMBIX U3MEPEHUN aHAJIOTOBBIM
U 1M (POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEITHLHOTO pUdopa.

2. M3MepeHune pacCTOSTHUM.

3. U3mepenne o6bEMa KUIKOCTU U TBEPAOTO TENA.

4. OrmpepneneHue pazMepoB MaJIbIX TEIL.

5. M3mepeHne temnepaTypsl PU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U

JaTYMKa TEMIEPATyPHI.
6. lIpoBenenue nccnenoBaHus 10 MPOBEPKE TMIIOTE3BI: AATBHOCTH ITOJIETA
apyviKa, NYIIEHHOT0 TOPU30HTAJIBHO, TEeM OoJblle, 4YeM OoJbIle
BBICOTA ITYCKa.
IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxkeHne dactul, BemlecTBa. CBsi3b CKOPOCTH JBUXKEHHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe nmxkenue, auddysus. BzanmopeicTBre 4acTHil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSA BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH H
TBEPBIX (KPUCTAJUIMYECKUX) Tell. B3auMOCBsI3b MEXy CBOMCTBAMU BELIECTB B
pPa3HbBIX arperaTHbpIX COCTOSIHUSIX M KX aTOMHOMOJIEKYJISIPHBIM CTPOECHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUMN BOJbI.



Jemoncmpayuu.

1. HabGmronenne OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBI€HUH, OOBSACHSIONIMXCS  MPUTSHKEHUEM  HIIH

OTTAJIKUBAHUEM YaCTHI] BEIIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JauameTpa aroMa METOAOM PsAOB (C HMCHOJIb30BAHHEM

dotorpaduii).

2. OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JBUKEeHMEe U B3aMMOAEHCTBHE TeJl.

Mexannueckoe IBHXeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKCHHUH. PacdeT mytu u
BPEMCHH JIBHKCHUS.

SBnenve uHepuuH. 3aKOH MHEPLMH. B3aumMmopelcTBHE TeNl Kak MpUYMHA
U3MEHEHMSI CKOPOCTH JBWIKEHUs Teld. Macca Kak Mepa WHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBSA3b MJIOTHOCTU € KOJUYECTBOM MOJIEKYN B €IMHHUIIC
o0BbeMa BellecTBa.

Cuita Kak XapakTepHCTHKA B3auMoiecTBUs Tesl. Cuia ynpyrocTH U 3aKOH
I'yka. U3mepeHue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIEHHE TSATOTEHHS U CHUJIa
Tsokectd. Cuia TSKECTH Ha Jpyrux IulaHerax. Bec Tenma. HeBecoMocTs.
CnoxeHue cuil, HalpaBJICHHBIX MO OJAHOW IpsiMOi. PaBHOneWcCTByrolas CHUIIL.
Cuna tpeHusa. TpeHue CKOJIbKEHHS U TpeHHE NOKos. TpeHue B mpupoie u
TEXHUKE.

Jemoncmpauuu.

HaGmonenre MexaHU4ecKoro JBUXKEHUS Tena.
N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.
HaGmronenne siBeHUST HHEPIIHH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.
CrnoxeHue cuJil, HallpaBJIEHHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOrO JBWKEHHS (IIapuKa B
AKUJKOCTH, MOJIEIH IJIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenne CpeaHEN CKOPOCTH CKOJIRKEHUS OpycKa WM MIapuKa 1Mo
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TEIIA.



4. OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsbKeHHs (1edopMariim)
MPYXUHBI OT MPUIIOKEHHON CUJIBI.
5. OmnbITHl, JE€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS
OT BE€cCa TeJa U XapaKTepa COMPUKACAIOIINXCA NOBEPXHOCTEM.
/laBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.

JHaBnenue. CriocoObl YMEHBIIIEHUS W yBEJIWYEHUS JaBlieHus. JlaBieHue
raza. 3aBUCHMOCTh [IaBJICHMs Ta3a oOT oObema, Temmeparypsl. I[lepegaua
JABJICHUS TBEPABIMU TEJIaMM, >KUAKOCTSIMU U TrazamMu. 3akoH Ilackains.
[THeBMaTHueckue MallWHbI. 3aBUCUMOCTh JABJICHUS KUIKOCTA OT TIYOUHBI.
I'mapocratnueckuit mapanokc. CooOmiaronuecs cocyabl. [uapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emiin u atmocdepHoe naBieHue. [I[pUuunHbI CyIIeCTBOBaHUS
BO3yITHOM 060souku 3emuin. OnbiT Toppuuemu. U3mepenue atmocdepHOTo
JaBJICHUsI. 3aBUCUMOCTh aTMOC()EpHOro AaBJICHUS OT BBICOTHI HAJl YPOBHEM
mopsi. [Tpubops! aiis usmepenust atMochepHOTO JaBICHUS.

JlelicTBMEe JKMAKOCTM W Tra3a Ha TIOTPYKEHHOE B HHUX TeJo.
BeiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten.
Bo3nyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasnnyueckuit mpecc.

[IposiBeHne necTBUS aTMOC(HEPHOTO JIABJICHHS.

3aBUCUMOCTH BBITAIKUBAIOIIECH CHIIBI OT 00bE€Ma MOTPYXKEHHON YacTH

T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcimoBHEe TIUIaBaHUs TeEN: IUIABAHWME WIM TNOTPYKECHHUE TEl B
3aBUCUMOCTH OT COOTHOILIECHUS IUNIOTHOCTEM TEJIa U )KUJKOCTH.

Jlabopamophuie pabomot u onvimot.

1. UccnemoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa
NOTPYKEHHOM B JKMJAKOCTh YACTH TENA.

2. OmpeneneHue BBITAJIKUBAIONICH CHJIBI, JICHCTBYIOIEH Ha TeEJo,
IOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAIKHBAIOIIEH CHUJIbI, JICMCTBYIOIICH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

o U kA W N

~



4. OnpITBl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTH BBITAIKHABAIOLIEH CHIIBI,
NEUCTBYIOIIEH Ha TEJIO0 B JKUIAKOCTH, OT OOBEMA MOTrPYKEHHOW B
KHUJKOCTh YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHnue apeoMerpa WIH KOHCTPYUPOBAHUE JIOAKA U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Padora ¥ MOIIHOCTb. JHEPrusi.

Mexanudeckas padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas TIUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECUs pblyara K OJIOKY.
«3onoToe mpaBuiao» MexaHuku. Koadduiument nonesnoro neictBus (nanee —
KIIJ]) npocthix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas M TOTEHUUAJIbHAs DHEPTHS.
[IpeBpamieHne OAHOTO BHJIA MEXAaHMYECKON DSHEPrUM B Jpyroil. 3aKkoH
COXpaHEHHMs DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHUH

T€Ja 10 TOPU30HTAJIbHON TOBEPXHOCTH.
2. HccnenoBanue ycioBHM PaBHOBECHS phlyara.
3. Nsmepenue KIIJ] HaKITOHHOM MJIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHH.
8 KIIACC

TenjioBble IBJICHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJSPHO-KUHETHYECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pa3Mepbl aTOMOB W MOJIEKYJ. OmNbIThI, TOATBEPIKIAIOIINE
OCHOBHBIE MMOJIOKEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUMA BEIIECTRBA.
Kpucrannmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, YKHJIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJISPHO-KUHETHUYECKON TEOPHHU.
CmaunBaHue U KalMWUISIPHBIC SIBJICHUA. TEraoBoe pacliupeHue U CKaThe.

Temnepatypa. CBsi3b TEMIIEpAaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH OSHEpPIUU:
Teionepeaaya u coBepiiecHHe  PabOTHI. Buner  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYUECHHE.

KomnaecTBo TemioThl. Y neabHas TEMI0EMKOCTh BellecTBa. 1emiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w



OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpa3zoBanue u xougeHcauus. Mcnapenue. Kunenue. YaenpHas Teriora
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(EPHOro
JABJICHUS.

BnaxuocTes Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner padotel TemnoBbix aurareneid KIIJ temnoBoro aBurarens.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOWIEH CPEJIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 0 N o

10.
11.
12.
13.

HaGmonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaOuroieHre sIBIICHUI CMaYMBaHUS M KalTUJUISIPHBIX SIBIICHHI.
HaOuroieHre TEIIOBOTO pacIupeHUs TEIL.

N3meHeHMe naBjcHUS raza Mpy M3MEHEHUH 00bEMa U HarpeBaHUU HITU
OXJIAXKIECHHUU.

[TpaBuia u3MepeHUs: TEMIICPATYPHI.

Bunpl Termonepenayun.

OxJtakIeHUe TIPH COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUIIAMHU.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIICCTB.
HaOnronenue kuneHus.

HaGmroieHre nmocTosTHCTBA TeMIIepaTyphl IPH TUIABJICHUH.
Moenu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

OMBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OMnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITh 10 HAONIOAEHUIO TEIUIOBOTO PACHIUPEHHUSI Ta30B, KUJKOCTEH U
TBEPABIX TEN.

Omnpenenenue gaBiIeHUsS BO3AyXa B OalsIOHE IITPUIIA.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUSI BO3AYyXa OT €ro
00BEMa 1 HATPEBAHMS WIIA OXJIAKICHHUS.

IIpoBepka TrHUMOTE3bl JHWHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUJIKOCTH B TEPMOMETPHUIECKON TPyOKE OT TeMIepaTyphl.
HabGmronenne wm3MeHEeHHs BHYTPEHHEW OSHEPTHH Tella B Ppe3yjbTaTe
TEIJIoNepeaund U pabOThl BHEIIHUX CHIIL.

UccnenoBanue siBieHUs: TEIJI000OMEHA MPU CMEIIMBAHUU XOJOJHOU U
ropst4eil BOJBI.



9. OmpeneneHue KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW TMpH
TEMJI000MEHE C HArPEThIM METANTUYECKUM LIUITUHIPOM.

10. OnpeneneHne yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yielbHON TEIIOTHI IJIABICHUS JIbJA.

JJleKTPUYEeCKHEe U MATHUTHbBIE SIBJICHUS.

DnekTpusanus Ten. J[Ba poja 3JIeKTpUUYecKUuX 3apanoB. BzaumopelictBue
3apspkeHHBIX Tel. 3akoH KymoHa (3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTH aiiekTpuyueckoro mnodd. [IpuHuun
CYMEPHO3UIMHU dEKTPUUECKUX MoJIel (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJICKTPUUECKUN
3apsa. Crtpoenune atoma. [IpOBOJHMKM M AMAJNEKTPUKUA. 3AKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCJIOBUSI CYHIECTBOBAHMS DJJICKTPUUECKOTO TOKA.
HcTouHMKM TIOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKUM TOK B KUIKOCTAX U razax.

Onektpuueckass unenb. Cuna ToKa. OJNEKTPUYECKOE  HAIpPSKEHHE.
ComnpoTuBieHre TPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BELIECTBA. 3aKOH
Oma nmnma ywactka nenu. [locnepoBaTenpHOE W IMapajulelIbHOE COEIMHEHUE
IPOBOJIHUKOB.

Pabora u MOIIHOCTH AJNEKTPUYECKOrO TokKa. 3akoH Jlxoyns—JleHia.
DNeKTpUYecKue Ienu M MOTPEOUTETN DIEKTPUUYECKON DSHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTossHHbIE MarHuThl. B3auMoneldcTBHE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mnone. MaruutHoe mnoje 3eMiId M €ro 3HaueHue sl JKM3HU Ha
3emuie. OnbIT DpcTena. MarHutHoe moje 3JeKTpudeckoro toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MAarHUTHOIO MOJII Ha HPOBOJAHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apazes. SBieHune >iEKTpOMarHuTHOM wuHAYKUUU. I[IpaBuio
Jlerma. OnexrtporeHeparop. CrocoObl TONYYCHHS DIIEKTPHYECKON IHEPTHUH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3NEKTPUYECKHUX 3apANOB U B3aUMOJICHCTBHUE 3apsiKEHHBIX

TEJI.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAS] MHTYKIHUA.

3aKOH COXpaHEHUS IICKTPUUECKUX 3apsII0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.

DIIEKTPUUYECKUM TOK B KHIKOCTH.

["a30BbIl pa3psia.

N3Mepenune cuiibl TOka aMIepMeTPOM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsT BOJIbTMETPOM.
PeocTaT u MarasuH conpoOTUBJIEHHUIA.

B3aumopelicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTH pa3CICHUS MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX TMOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToKa. DIEKTPOMArHuT.

JlelicTBME MAarHUTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.
DIEeKTpOABUraTeb MOCTOSSHHOTO TOKA.

HccnenoBanue sSBICHUS 2JIEKTPOMArHUTHON UHIYKIUU.
OnbiTel @apajes.

3aBUCUMOCTh HAIpaBJIEHUS WHIYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBEHMUSI.

DIEeKTpOoreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpIThl MO HAONIOACHHUIO DIIEKTPU3AIMU TeNl WHAYKIHEH u TpH
COIIPUKOCHOBEHUH.

UccnenoBanne IOEUCTBUS 3JIEKTPUYECKOTO MOJISI HA IPOBOAHUKU H
JIUBJICKTPUKHU.

COopka 1 mpoBepKa pabOThI AIEKTPUIECKOM e MOCTOSTHHOTO TOKA.
N3mepenue u perynmpoBaHHUe CUIIbI TOKA.

N3smepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILIHE 3aBUCUMOCTD 3JIEKTPUYECKOT O
COIIPOTUBIICHUSI MPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAX IOIEPEYHOrO
CEUYCHHMS U MaTepuaa.



8. llpoBepka mpaBuiia CIOKEHUS HANPSKEHUN IPU MOCIEI0BATEIEHOM
COEMHEHNH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuna 1y CWIBI TOKAa INPU MAPAIIEIBHOM COECIMHEHUHU

PE3UCTOPOB.

10. OmpenernieHne  pabOTBl  AJIEKTPUYECKOTO TOKA, HMIYIIET0 4epes
PE3UCTOP.

11. OnpenerieHne MOIIHOCTHA AJICKTPUYECKOIO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MUccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYIIETO YEPE3 JaMIIOUKY, OT
HanpsHKEHMs Ha Heil.

13. Onpenenenne KII/] narpeBarensi.

14. MccnenoBanyre MarHUTHOTO B3aMMOJIEHCTBHS OCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHWTHOTO TMOJS TOCTOSIHHBIX MAarHUTOB TIPU  UX
00bEeIMHEHUH U Pa3/ICIICHHUN.

16. UccnenoBanne JeWCTBUA DJIEKTPUUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS
KaTylIKH C TOKOM M MarHuta OT CWIbl TOKa M HallpaBJICHHs TOKa B
KaTyIIKE.

18. I3ydenue neiiCTBUS MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. Usmepenue KII/I a51ekTpoiBUTraTeIbHON YCTAHOBKH.

21. OOBITBl IO HCCIIEIOBAHUIO SIBIICHUSI JJIEKTPOMArHUTHOM HMHAYKIUU:
UCCJIEJOBAaHNE M3MEHEHUI 3HAUEHUS W HAIpaBJICHUS WHIYKIIMOHHOTO
TOKa.

9 KUIIACC

MexaHn4yecKkue siBJICHUS.

Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrema oTcuéTa.
OTHOCUTENBPHOCTh MEXAHUYECKOI0 ABUXKEHHS. PaBHOMEpHOE MPSMOJIUHEWHOE
newxxenne. HepaBHomepHoe mnpsMonuHeiiHoe naBwxkeHue. CpenHas
MTHOBEHHAsI CKOPOCTb TeJIa TP HEPABHOMEPHOM JBHKCHUMU.

Yckopenne. PaBHOycKOpeHHOE TpsSMOJIMHEWHOEe nBmwkeHne. CBoOOmgHOE
najgenue. OnwiTel ["anumes.

PaBHOMEpHOE NBH>KEHHME 1O OKpYKHOCTHU. [lepnoa u yactora oOpaieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3axkoH Hprotona. Bropoit 3akon Herotona. Tpetuid 3akoH
Herorona. [IpuHumn cyneprno3uuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWJia TPEHHUS! CKOJIbKECHUS,
CUJIa TPEHUS MTOKOs, IPYTUe BUBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgeHus. JIprwxkenne maneT BOkpyr CoisHna. IlepBasg kocMHuueckass CKOPOCTb.
HesecoMmocTs u neperpysku.

PaBHOBecue MaTepuanbHOM  TOYKU. AOCOJIIOTHO TBEPAOE  TEJO.
PaBHOBecue TBEPHOTO Tena C 3aKpPEINIEHHOW OChIO BpalleHUs. MOMEHT CHIIBIL.
LenTtp TsoxecTH.

Nmnynec Tena. M3menenue wummnynsca. HWMmynsc cuibl.  3akoH
COXpaHEHHMs UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cun TsbKecTd, YNPYyrocTH,
Tpeuust. CBsi3b dHEpruu U padoTel. IloTeHnManbHas >Heprust Tena, MOAHSATOrO
HaJ TOBEPXHOCTHIO 3eMiid. lloTeHIManbHas HHEPIHs CKATOH MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOUN SHEPTUH.

Jemoncmpayuu.

1. HaGmionenne MeXaHMYECKOTO JBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbBIX

TEJI OTCYETA.

2. CpaBHEHHME TyT€l U TPACKTOPUW NIBMXKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenune cKopocTy U YCKOPEHHUS PSIMOJIMHETHOTO JBUKEHHUS.
HccnenoBanre npru3HakoB PaBHOYCKOPEHHOTO JIBUKEHUSI.
HaGmronenne nBr>xeHus Tena Mo OKpY>KHOCTH.

o U ok~ w

HaGmronenne MexaHMYECKUX SIBICHHM, MPOUCXOISAIINX B CHUCTEME
orcuéra «Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KECHUU
OTHOCUTEIBHO KaOMHETa PU3UKH.
7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT MACChl Tella U AEHCTBYIOIIEH HA HETO
CHUJIBI.
8. HaOmronenue paBeHCTBA CHII TPU B3aUMOJICUCTBHUH TEII.
N3Mmenenune Beca Tenia npu yCKOPEHHOM JBHKECHUMU.
10. [lepenaya nmmyiibca npu B3aMMOAEHUCTBUAU TE.
11. [IpeobpazoBanus SHEPTUN TIPU B3aAUMOJICHCTBUN TE.
12. CoxpaHeHHe UMITyJIbca PU HEYIPYTrOM B3aUMOJEHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUU.
14. HaGmronenne peakTHBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKOM YHEPTUHU TIPH CBOOOHOM TaJICHUH.
16. CoXxpaHEHHE MEXaHUYECKOM OJHEpPruvM TMpHU JBWKCHUM Tela T0J
JNEUCTBUEM IIPYKUHBI.



Jlabopamopnuie padomut u onvimoi.

1.

10.

11.

KoHcTpynpoBanue TpakTa AJid pa3roHa U AaJIbHEUIIEro paBHOMEPHOTO
JBIDKCHUSI IIIAPUKA UITU TEJIECXKKU.

Ornpenenenue cpelHe CKOPOCTH CKOJIbKEHUSI OpycKa WM JBUXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHne yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBUKEHHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTYTH OT BPEMEHH ITPU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rUMoOTE3BI: €CIAM NPU PABHOYCKOPEHHOM JBMXKEHUHU 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSITCSA KaK psAJl HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXKEHUS OT CHIIbI
HOPMAJILHOTO J1aBJICHMUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbXKEHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUU
TeJa 0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue paboOThl CHIBI YOPYrOCTH MpU TNOABEME Tpy3a C
UCIIOJIb30BaHNEM HETOJIBH>KHOTO U TIOJIBHXKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUs SHEPTUU.

Mexannuyeckue KoJeOaHus U BOJIHBI.

Konebarensnoe nBmwkeHne. OCHOBHbIE XapaKTEPUCTUKH KOJICOAHUM:
MEpHUOJI, YacTOTa, aMIUIUTyJIa. MareMaTU4eCKUd W TPYKUHHBIM MASTHUKH.
[IpeBparenue sHepruy MpU KoJaeOaTETLHOM JBHKCHHH.

3aryxaromue kosebanus. BbeiHykaeHHble  KoneOaHus.  Pe3onaHnc.
Mexanuyeckue BoJHBL. CBoOHCTBA MeXaHWMYECKUX BOJH. IIpomonbHbIE WU
MonepevyHble BOJIHBL. JIIMHA BOJHBI W CKOPOCTh €€ paclpoCTpPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpauuu.

1.

LA T

HaGmronenne konmebaHuil TeN MOJ AEHUCTBUEM CHIIBI TSDKECTH U CHUIBI
YOPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmronenne BIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.
Pacnpocrpanenne npo10ibHBIX U MOMEPEYHbIX BOJH (HA MOJEIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



6. AKYCTUYECKHI PE30OHAHC.
Jlabopamophule padbomot u onvimot.
1. OmpeneneHue 4YacTOTHl W MepHUOJa KoJIEOAaHMM MaTeMaTH4eCKOTo
MasTHHUKA.

2. OmnpenenieHre 4acTOThHI U IEPHOJIa KOJIEOAHUHN TPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepuojaa KoJIEOaHHWM IMOJBEIICHHOTO K
HUTH TPy3a OT JJIUHBI HUTH.

4. WccnepoBaHue 3aBUCUMOCTH TIepuUojia KoJI€OAHUN MPYKUHHOTO
MasTHUKa OT MaccChl Irpy3a.

5. IlpoBepka HE3aBHUCUMOCTH Tepuoja KojeOaHul rpysa, MoBEIIeHHOTO
K HUTH, OT MaccChl Irpy3a.

6. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuoAa KoJjeOaHui
NPY>KUHHOTO MasTHHKA OT MaCChl Ipy3a M )XKECTKOCTHU MPY>KUHBI.

7. 3MmepeHne ycKOpeHus: CBOOOIHOTO TaICHHUS.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJe. JJEKTpOMarHuTHbie BOJHBL ~ CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snmekTpomarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoHCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TTOMOIIBI0 MOOUIBHOTO

TenedoHa.
CaeToBbIE AIBJICHHUS.

JlyueBass Momens cBera. Hcrounukm  cBera.  IIpsamonuHeiHOe
pactipoctpanenue cBeta. 3atrmeHuss ConHna u Jlynsl. OTpakeHue cCBera.
[Tnockoe 3epkano. 3aKOH OTpaKeHHUs CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomiieHUs cBeta. llosHOe BHyTpeHHee
oTpakeHHe cBeTa. lcrnonp30BaHME TMOJHOTO BHYTPEHHETO OTpaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nyuei B numH3e. Onrtuueckas cucrema (oroamnmnapara,
MHUKpOCKoNa M Teneckona. ['a3 kak onTtudeckas cuctema. binzopykocts u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cera B chektp. OnbiTel HbrloToHa. CnoxkeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucnepcus ceera.



Jemoncmpayuu.

1. IIpsMonuHeENHOE pacpoCTpaHEHUE CBETA.

2. OtpakeHue cBerTa.

3. TlomyyeHue wu300paKeHU B IIJIOCKOM, BOTHYTOM M  BBIITYKJIOM
3epKajiax.

IIpenomnenue caera.

OnTuyeckuii CBETOBO/I,.

Xop mydelt B coOuparoiieit JnH3e.

XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.

[Tomyuenne n300pa>keHH C TOMOIIBIO JTMH3.
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[Tpunuun necTBus goTtoamnmaparta, MUKPOCKOIIA U TEIECKOTIA.

10. Mopenp riasa.

11. PaznoxxeHue 6eoro cBeTa B CIEKTP.

12. [Tonydenwue 6e0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTHU yIJIa OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

naJICHUsI.

2. M3ydeHue xapakTEepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnemoBaHue 3aBUCUMOCTH YIJjla TPEJIOMJIEHUSI CBETOBOTO Jyda OT

yTJla MaJieHusl Ha TPAHUIIE «BO3TYX—CTEKIIO».

[TomyueHnne n300pa>keHHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue  GOKYCHOTO  PAcCTOSTHUS W ONTHYECKOHW  CHIIBI
coOuparoIeit JTMH3HI.

6. OIBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHI IO BOCIPHUATHIO IIBETA MIPEAMETOB MPU UX HAOIIOJICHUH Yepes

IIBETOBBIC (DHIIHTPHI.
KBaHTOBBIC SIBJICHUS.

OmnswiTel Peszepdopna u miianerapHas mojens atomMa. Monens atoma bopa.
Hcnyckanue u nornomieHne ceera atoMoM. KBanTel. JInHEeHYaThie CIEKTPHI.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aroMHOro  saapa. HyknoHHas  Monenb  atomMHOro  siapa.  M3oTomsl.
PanpnoaktuBHbIe npeBpaiienus. [lepuos mosypacmana aTOMHBIX SEP.

SAnepHbie peakuu. 3aKOHbI COXpaHEHUS 3apsI0BOIO U MAacCCOBOTO YHCEN.
DOHeprusi CB3U aTOMHBIX sifiep. CBsIi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CosiHIa U 3BE3]T.

Snepnas sHepreTuka. JIeWCTBUS paJMOAKTUBHBIX W3JIYYEHHUU Ha >KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.



CnexTpel U31y4EeHUS U MOTJIOLIEHNUS.

CnexTprl pa3nuYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpekoB B kamepe Busbscona.

PaboTta cuérurka HOHU3UPYIOIIHUX U3TYUESHH.

Perucrpanus nznydyeHuss IpupoIHBIX MUHEPAJIOB U IIPOTYKTOB.
Jlabopamopnuie padomot u onvimot.

1. HaGmroneHue CIUTOMIHBIX U TUHEWYATBIX CIEKTPOB U3JTYUYECHHUS.
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2. HccnenoBanue TpeKOB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMOZHOMY

nytu (o gororpadusim).

3. M3mMmepeHue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOXYJIb.

IToBTOpHUTENBEHO-000011aOIIHI MOJTyJIb npeHa3HayeH TUISL
cUcTeMaTu3alMd ¢ O00OOIIEeHHs] TMPEJAMETHOTO COJAEpKaHUS U OIbITa
JEeSTENBHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUIsl TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHy 1O (PU3MKe s
00y4aromuxcs, BHIOPABIINUX 3TOT YU€OHBIN MpeaMeT.

[Ipy wm3ydyeHHH AAHHOTO MOAYJSl PEAINU3YIOTCS M CHUCTEMAaTU3UPYHOTCS
BUJABl JIESATENIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUIKEHUE
OPEeIMETHBIX W METalpEeIMETHBIX IUIAHUPYEMbBIX pPE3YJIbTaTOB OO0yuYeHMUs,
(GopMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB
UCCIICZIOBAHNUS SIBJICHUN MIPUPOJBI U TEXHUKH, OBJIA/ICHUE YMEHUSIMHU OOBSICHATh
(¢u3nyeckue SBICHUS, IPUMEHSS MOJyY€HHbIE 3HAHUS, pellaTh 3a7auyd, B TOM
YHCJIe KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[IpyHUMNIHATBHO  NEATENBHOCTHBIM  XapakTep  JaHHOro  pasjena
peanuzyeTcs 3a CU€T TOro, YTO 00yYaroIMecs BBIMOIHAIOT 3aaHusl, B KOTOPBIX
UM IIpeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHMM pacro3HaBaTh U HAYYHO OOBICHSITH
¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh Hay4YHbIE METOJABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHCJIE IS IPOBEPKU TMIIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOIOB;

OOBSICHATH HAay4YHbIE OCHOBBI ~ HamOOJe€e  BAXKHBIX JIOCTHIKEHUH
COBPEMEHHBIX TEXHOJIOTMM, HalpuMep, MPAKTHYECKOr0 HCIOIb30BaHUSA
pa3IMYHBIX HCTOYHMKOB SHEPrMM HA OCHOBE 3aKOHA MPEBpALEHUS MU
COXPAHEHMS BCEX U3BECTHBIX BUJIOB SHEPIUH.

Kaxpmas w3 TeM [JaHHOTO MOJIyJd BKIIOYAET HKCIEPUMEHTAIbHOE
uccienoBanue ododmaromero xapakrepa. Moaynb 3aBepuiaeTcsi IpOBEIEHUEM



JMAarHOCTUYECKOM U OIICHOYHOM paboOThl 3a KypC OCHOBHOTO OOIIEro
oOpa3zoBaHus.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne Qusnku Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
HaIpaBJIC€HO Ha JIOCTH)KEHHE JUYHOCTHBIX, METANpeIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynbraTe wu3yueHus (PUIMKM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanuss y oOygatomierocss OyayT copMHpOBaHBI  CIEIYIOIIHE
JMYHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e - TpOSIBICEHWE HHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e - [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOIO0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e - TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO
3HAYMMBIX M OTUYECKUX TMpoOJieM, CBA3aHHBIX C MPAKTHYECKUM
IPUMEHECHHEM JOCTIKCHUN (DU3UKWY;

e - OCO3HAHME BAXKHOCTU MOPAIbHO-3THYECKUX IMPUHLHUIOB B JAEATEIBHOCTH
YYEHOT0;

e 3)3CTeTHMYECKOr0 BOCIIMTAHMSI:

e - BOCIIPHUSATHE ICTETUYECKUX KayeCTB (PU3NUYECKON HAYKU: €€ TApMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

e - OCO3HaHHE IEHHOCTU (U3MYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS  MHPA, OCHOBBI  pPA3BUTHUSA  TEXHOJOTHH,  BaKHEUIEH
COCTABJIAIOILIECH KYJIbTYPHI;

e - pa3BUTHE HAYYHOU TIOO03HATEIHLHOCTH, MHTEpPECAa K HMCCIIEI0BATEIbCKOM

NEeATENbHOCTH;

e 5) (¢QopvupoBanus KyJbTYpPbl 310pPOBbSi H JIMOLMOHAJIBHOIO
0J1aronoJy4us:

e - OCO3HAaHHME IIEHHOCTH O0e30MmacHoro oOpas3a >KW3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MPaBWJI OE30MaCHOTO TOBEICHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYIAOBAaHUEM B
JOMAITHUX YCIOBUAX;

e - cpopMHUPOBAaHHOCTh HABBIKa peIIeKCHU, MPU3HAHHE CBOETO IpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

e 6) TPYZ0BOIO BOCIIMTAHMS:



- aKTUBHOE y4yacTHE B PEIICHUM MPAKTHYECKUX 3ajlad (B paMKax CEMbH,

o0pa3oBaTeIbHON OpraHu3alliy, TOpojaa, Kpas) TEXHOJIOTUYECKON U

COIIMATIbHON HAMpaBIICHHOCTH, TPEOYIOMMUX B TOM 4uciIe U (U3UYECKUX

3HAHMMU;

e - HHTEPEC K MPaKTUUECKOMY M3YyUYEHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e - OpUEHTAIlUS HA MpUMEHEHHE (HU3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
o0JlacTi OKpyKarolied cpejabl, MJIAaHUPOBAHUS IMOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEN CpeIbl;

e - OCO3HaHHUE II00ATBLHOTO XapaKTepa PKOJOTHYECKUX MPOOJIeM U MyTeH UX

pelIeHHUs;

e 8) azanTanuu K M3MEHSIOUHUMCS YCJIOBUSIM COLHAIBHON U MPUPOTHOM
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCHCTBUU TPU BBHINOJHEHUU HCCIEIOBAHUN U
IPOEKTOB (PU3NYECKON HANpPaBIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSM
APYTHuX,

e - TIOBBIIICHHME YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
NEeATENbHOCTB;

e - morpeOHOCT, B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE

dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PUINYECKUX OOBEKTaX M
SIBIICHUSIX;

e - OCO3HaHHME Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B
obnactu pU3HKY;

e - IJJAHUPOBAHHME CBOETO PA3BUTHSA B MPUOOPETECHUH HOBBIX (DUIUYECKUX
3HAHUM;

e - CTpEMJICHHE AaHAJIU3UPOBATh W BBIIBISITH B3aUMOCBSA3M TPUPOJIBI,

o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIIOJNb30BAHUEM (PU3UUECKHUX
3HAHMM;

e - OIICHKA CBOMX JACHUCTBUU C YYE€TOM BIHSHUA Ha OKPYXAIOUIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 10 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT — cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NI03HABATEIILHBIC
YHUBEpCAIbHBIE Y4YeOHBbIC JCHCTBHS, KOMMYHUKATHBHBIC YHHBEpPCATbHbBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC JCHCTBUA.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(HUKalUU, OCHOBaHUS
1U1st 0000IIEHUsI U CPABHEHMUS;

BBISIBJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUYUST B paccMaTpUBAEMbIX
(dakTax, AaHHBIX M HAOJIONECHUSX, OTHOCSIIHUXCS K (PU3MUYECKUM
SBJICHUSIM;

BBISIBJISITH IPUUYUHHO-CIIE/ICTBEHHBIE CBSI3U MPU U3YYEHUH (U3HUECKHUX
ABJIGHUA W TPOILIECCOB, JeiaTb BBIBOJAbI C  HCIOJb30BaHUEM
JNEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHUM, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEIUYMH;

CaMOCTOATENILHO BBIOMpAaTh CMOCOO peuieHus yueOHou (usnyeckoi
3a/1auu (CpaBHEHUE HECKOJbKUX BAPUAHTOB PEIICHUs, BHIOOp Hanboee
HOJXOMASILEro ¢ y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTejJLCKHE JeHCTBUA:

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIEIOBATEILCKANA  HMHCTPYMEHT
TIO3HAHHS,

NPOBOJUTH IO CAMOCTOSTEILHO COCTABICHHOMY IUIaHY  OIIBIT,
HECJIOXKHBIA (U3UMYCCKUM DKCIEPUMEHT, HEOOJBIIOEe HCCISIOBAHUE
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WM SKCIICPUMEHTA;
CaMOCTOSITETILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3ynbTaTaM MpoBeAEHHOTO HAOIIOIEHNUS, OTIBITA, UCCIIEIOBAHMS;
IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIee pPa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOIOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTH Pa3InYHBIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI TPU TTOWCKE
1 0TOOpe MH(POPMAIINK WK JAHHBIX C yIETOM MPEII0KEHHON yIeOHOM
dbu3udecKoi 3a1a4m;

aHAM3UPOBAThH, CUCTEMaTU3UPOBATh u WHTEPIPETUPOBATH
UHOOPMAITUIO PA3IMYHBIX BUAOB U (JOPM MPEICTABICHNUS;



CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIbHYIO (HOpMY MHpEACTaBICHUS
uHOpMAlMM U WUIIOCTPUPOBATh pEIIaeéMbIe 3aJadyd HECIOXKHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

B X0J1€ OOCYXKJIeHUsl Y4eOHOro MaTepuana, pe3yibTaToB Ja00PATOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMou
TEMBbl M BBICKa3bIBaTh WJEW, HAIICJICHHBIE HA pEIICHUE 3aJaydl U
HoJiepKaHue 01aroKeIaTeaIbHOCTH OOIICHHS,

COIIOCTaBIISATh CBOM CYXKJICHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TPEACTaBIATh PE3YIAbTaThl BBIMOJTHEHHOTO (U3UUYECKOTO
OmbITa (IKCIIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUIYALHOW pabOThl TPH PEIICHWH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NpUHAMATh Il COBMECTHOH  JICATEIBbHOCTH, OPTraHH30BHIBAThH
OCUCTBUSL MO €€ JOCTWKEHUIO: paclpedesiTh poJid, O00CYKAaTh
MPOIIECChl W PE3yIbTaThl COBMECTHOH paboThl, 00001IaTh MHEHUS
HECKOJIbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO 4acTh Pa0OThI, JOCTHrasi Ka4YeCTBEHHOTO Pe3yibTaTa
0 CBOEMY HAIIPABICHHUIO U KOOPJAWMHHUPYS CBOU NIEHCTBUS C IPYTHMHU
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/a B OOIIUI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(OPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHA.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

BBISIBJISATH MPOOJIEMbI B JKM3HEHHBIX MW YYE€OHBIX CHUTYaIHsX,
TpeOyIomuX IS pemeHnus PU3nIecKux 3HaHUM;

OpPUEHTHUPOBATHCS B PA3NIMYHBIX IMOAXOAAX MPUHATHS PpELICHUU
(MHAMBUAYaAIbHOE, TIPUHATHE PEIICHUSI B TPYINe, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTABJSATh AJTOPUTM pEIICHUs] (PU3MYECKON 3a1auu
WM TUIaHA MCCIEIOBAHUA C YUYETOM HMEIOIIMUXCS pPECypCoOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaracMblie
BAPUAHTHI PELICHUI;



nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

JaBaTh QJICKBATHYIO OIICHKY CHUTyalluM U Tpejjiarath IUIaH e¢
U3MEHEHUS,;

OOBSICHAITh TNPUYUHBI JTOCTHXKEHUS (HEJOCTHXKEHUSI) PEe3yJIbTaTOB
NEeSATeNIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHUCJIE B XOJ BHITIOJTHEHUS
bU3UYECKOro MCCJIEAOBaHUS WJIM TIPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIUXCSI CUTYyaIlui, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO Jpyroro uejoBeKa B XOJAE cropa WIu
JTUCKYCCHUM Ha HAy4YHYK) TEeMY, IOHUMAaTh MOTHUBBI, HaMEpPEHUS H
JIOTUKY JIPyTOro;

IPU3HABaTh CBOE IMPABO Ha OMMOKY MPH PEHIeHUH (PU3MYECKUX 3a7ad
WM B YTBEPKACHUSAX HA HAYYHBIC TEMBI U TAKOE )K€ TIPABO JAPYTOroO.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyudeHus B 7 KJjacce TpeIMETHbIE pe3yibTaThl HA 0a30BOM
YpPOBHE JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3MYECKME U XUMHYECKHE SBJICHUS,
HAOJII0IEHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSTHUS BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBW)XKECHHE (PaBHOMEPHOE,
HEpPaBHOMEpHOE, MPSMOJMHEIHOE), TPAeKTOPHs, PaBHOACHCTBYIOIIAs
cuna, ngedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyath sBiueHus (quddysus, TENmIOBOE€ JBMKEHUE YACTHUIL
BEIIECTBA, PABHOMEPHOE JBWIKECHUE, HEPAaBHOMEPHOE JBUIKEHUE,
WHEPIMsI, B3aUMOJICHCTBHE TeJI, pPaBHOBECHE TBEPABIX TEI C
3aKpeTUIEHHON OChI0 BpallleHHs, IMepefada JJaBICHHUS TBEPABIMU
TETaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe aBliCHWE, IJIaBaHUE
TEJN, TPEBPAIICHUS MEXaHWYECKOW OHEPruu) MO OMHCAHUIO WX
XapaKTepHbIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (DM3NUYECKOE SIBJICHUEC;

pacmo3HaBaTh TMPOSBICHUE W3YYCHHBIX (U3MUYECKUX SIBICHUW B
OKPYXAIOIEeM MHUpPE, B TOM 4HuClie (U3UYECKHE SBICHUS B TPUPOJIE:



MIPUMEPHI ABUKEHUS C PA3IUYHBIMU CKOPOCTAMH B >KUBOW U HEKHUBOU
npupojie, AEUCTBUE CUJIbI TPEHUS B MPHUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JIaBJIeHUs Ha KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblyaru
B TeJie 4YeJOBEKa, MPU ITOM IMEPEBOJUTHh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3NUECKUX
SIBJICHU;

OMHUCHIBATh HW3Y4YEHHbIC CBOWCTBA Tel U (UIUYECKHUE SIBJICHUA,
UCTIONB3Ysl  (PU3MYECKHE BENIMYMHBI (Macca, O0O0BEM, TUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIAHSISI CKOPOCTh, CUJIa YIIPYTOCTH,
CWJIa TSDKECTH, BEC TeJjla, CWiIa TPEeHMs], JaBiieHue (TBEPIOro Tena,
KUJKOCTH, Ta3a), BBITAJIKHUBAIONIAS CHWJIA, MEXaHHYecKas padoTa,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KOAI(PDHUIMEHT TMOJIE3HOTO
JEeWCTBHSI MEXaHU3MOB, KHHETUYECKasl U TIOTCHITMAIbHAS YHEPTHUS ), IPU
OTMCAaHWUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMBbIX
BEJIMYUH, UX OO0O3HAUCHHS W €AWHUIBI (U3UYECKUX BEIWYHUH,
HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEJTUUYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH TPaPUKH H3YYEHHBIX 3aBUCUMOCTEU
(bu3MUeCKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIB3YSl TpaBHWJIa CIOXKEHUS Chil (BAOJIb OOHOM MpPsIMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS pblyara
(O70ka), «30J0TOE  MPABWIIO» MEXAHUKH, 3aKOH COXPAaHECHHS
MEXaHUYECKOW SHEPTHH, MPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATHh (DU3MYECKUE SBJICHUS, MPOIECCH W CBOMCTBA TEN, B TOM
Yyucl€ M B KOHTEKCTE CHUTyallUd MPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BBISBISATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMopoi Ha 1-2 M3y4eHHBIX
CBOMCTBA  (M3MYECKUX  SBICHHWHM, (QU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemaTh pacuy€THbIe 3aAaud B 1—2 NEWCTBUA, WCMOJb3Yys 3aKOHBI U
dbopMyIbl, CBS3BIBaIONIE (PU3NUECKUE BEIUYMHBI: HA OCHOBE aHAIINA3a
yCIOBHUSl 3aJlaud  3alKChiBaTh KPAaTKOE YCJIOBHUE, MOACTABIATH
¢dusnueckre BeTUYNHBI B (OPMYIIBI M IPOBOJIUTH PAaCU€Thl, HAXOAUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOAMMBIE ISl PElIeHUsl 3a7ad, OLCHUBATH
PEATHCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN
(GU3MYECKUX METOJOB, B OMNHCAHUU HUCCIEAOBAHUS  BBIICIATH



MIpOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
MHTEPIPETUPOBATH MOJTYUYEHHBIA PE3YIbTAT, HAXOAUTh OLIMOKHU B XOJ€
OIBITA, IEJIATh BBIBOJBI IO €0 PE3yJIbTATaM;

IPOBOJIUTH ONBITHI 1O HAOMIOJCHUIO (PU3UYECKUX SBICHUM WU
dbuznmyeckux  CBOMCTB  Ten:  GOpPMYyIHUpOBATH  IPOBEPSIEMBIC
OPENNoNOXKEHUsI, coOUpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000py1I0BaHMS, 3aMUCHIBATh XOJ1 OMbITa U ()OPMYJIUPOBATH BHIBOI,
BBITIOJIHSITh TIPSIMBbIE M3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
00BbEMa, CHJIbI W TEMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX U
u(poBBIX MPUOOPOB, 3aMKUCHIBATH IMOKa3aHUs NPUOOPOB € YUETOM
3aJ1aHHOM a0COIOTHOM MOrPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKON BEITMYHUHBI
OT JPYTO¥ ¢ UCIOJI30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JABWXKYILIETOCA Telda OT BPEMEHM [IBM)KEHUS Tela, CHIIbI
TPEHMsI CKOJIbXKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN
TE€I W HE3aBUCUMOCTH CHWJIbl TPEHUS OT IUIOUIAAU CONPUKOCHOBEHUS
TEJ, CUJIbI YIIPYTOCTH OT yIJIMHEHUS MPYKUHBI, BHITATKUBAIONICH CUITBI
OoT 00BEMa TMOTPY)KEHHOW YacTH TeJla M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBHUCHUMOCTH OT IUJIOTHOCTH Teja, OT TIJIYOMHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUH IJIABAHUS TEJl, YCIOBUN PABHOBECUS pblyara
U OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUHM YYEOHOIrO HCCIIEIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHATH  WU3MEPEHHs,  Cleays
NPEIJIOKEHHOMY  TUIaHy, (UKCUPOBATh pE3yNbTaThl IMOTYyYEHHOUN
3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUJE MPEIOKEHHBIX TAOIHI] U
rpaduKoB, JAenaTh BEIBOBI MO pe3yIbTaTaM UCCIEeI0BaHNUS;

IPOBOANTH KOCBEHHBIE HM3MEPEHMs (PU3MUYECKUX BEIUYUH (IUIOTHOCTH
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJIA TPEHUSI CKOJIbKEHUS,
NABIICHUE BO3[yXa, BBITAIKWBAIONIASA CWJA, JEHCTByIOmlas Ha
HOrpYXEHHOE B JKUAKOCTb TEJO0, KOA((UIMEHT IMOJIE3HOrO JEHCTBUS
IPOCTBIX MEXaHU3MOB), CJEeAyd NPEAJIOKEHHOW HWHCTPYKUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTANIBHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHoCcTH mpu  pabore ¢
1a60paTOpHBIM 00OPYIOBAHHUEM;

yKa3bIBaTh MPUHLHUIBI ACHCTBHUS NPUOOPOB U TEXHUUYECKUX YCTPOICTB:
BEChl, TEPMOMETP, AUHAMOMETpP, COOOINAIOLINECS COCYABI, OapomeTp,
phlyar, MOABUKHBIN U HEMOABUKHBINA OJIOK, HAKJIIOHHASI TUIOCKOCTH;



K

XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OIMOPOH HA WX OMUCaHUsA (B TOM YHCIIE:
MOIIUITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpece,
MaHOMETpP, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMEeTp), HCIOIB3Ys
3HaHMSI O CBOWCTBaX (U3MYECKHX SBJICHHA M HE0OXOIUMBIE
¢du3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMpUMEpPhl (HaXOAWTh HWH(MOpPMAIMIO O TMpUMepax)
MPAKTHYECKOTO HMCIIOIh30BaHUS (DU3UYCCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HU 171 oOecrieueHrs 0€30MacHOCTH MpU 0OpallleHuH ¢ Mpubdopamu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3I0POBbS U COOITIOACHUS
HOPM DKOJIOTHYECKOTO MOBEICHUS B OKPY KaIoIIeH cpejie;
OCYIICCTBIISITh OTOOP WMCTOYHWUKOB HHpopManmu B HMHTEepHETE B
COOTBETCTBMHM C 3aJaHHBIM ITIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIONIUXCS 3HAaHUH W MYTEM CpPaBHCHHUS pPa3IUYHBIX HCTOYHHKOB
BBIICIIATh HMH(OpMAIMIO, KOTOpas SBISACTCS TPOTUBOPCUYUBOU HITH
MOJKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBIMOJHCHUW  YYCOHBIX 3aJaHUM  HAay4HO-
HOMYJISIPHYIO JTUTEPATYPY (U3MUECKOTO COJEpPKaHMs, CIPABOYHbBIE
MaTepuanbl, pecypcel cetu VHTepHer, Biagerb mnpuémMamu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HMHPOPMALUU U3 OJHON
3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KpaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS, B
TOM YHCIIe MyOJMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3ylbTaTrax
NPOEKTOB WM Y4eOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIh30BaTh M3YYCHHBIN TOHATUHWHBIA ammapatr Kypca (HU3UKH,
COMPOBOK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C IMOCTABICHHBIMH 3a/1adyaMH,
CIENIUTh 3a BBIMOJHEHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJl B  JIEITEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy 0OyueHuss B 8 Kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIONb30BaTh TMOHSTHA: Macca MW pasMepbl MOJIEKYJ, TEIIOBOE
JBH)KEHME aTOMOB M MOJIEKYJ, arperarHble COCTOSIHHUS BELIECTBA,
KPUCTAJTTUYECKUE U aMOpP(HBIE TeJia, HACBIIICHHBIA U HEHACHIILICHHBIN
rap, BIJIAXHOCTh BO3[yXa, TEMIEpaTypa, BHYTPCHHS OSHEPIHUS,



TEIUIOBOM  JBUIaTellb, DJJIEMEHTApHBIA  DJICKTPUYECKUN  3apsn,
ANEKTPUYECKOE TMOJ€, NPOBOJHUKH M JTUAIEKTPUKH, MMOCTOSHHBIN
ANEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

pasnuyarh sBJIEHUs (TEIJIOBOE pacIIMpPEeHHUE U CKaTue, Tervionepeaaya,
TEIUIOBOE  PABHOBECHE, CMAauMBaHME, KalWUISIpHbIE  SIBJICHUA,
UcrapeHue, KOHJIEHCaIus, IUTaBJICHHE, KpUCTAJIA3AIUS
(oTBepAeBaHUE), KHUIEHHUE, Teronepenaya (TEIIONPOBOJAHOCTD,
KOHBEKIIUS, U3TYUEHUE), AIEKTPHU3aLUs T, B3aUMOJICHCTBHE 3aps/IOB,
JeNCcTBUS AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MarHUTOB, ACHCTBME MarHUTHOTO TOJISl HAa MPOBOJIHUK
C TOKOM, DJJEKTPOMAarHuTHas HWHAYKUWSA) MO ONHCAHUIO HX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JIaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE M3YUYECHHBIX (PU3MYECKUX SIBICHUU B
OKpYXaIollleM MHUpPE, B TOM 4ucie (U3MYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHHE M KalWUISIPHBIE SIBIICHUS B MPUPOJE,
KpUCTaJTBI B mpupoje, uznydenue ConHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pPOCHl, TyMaHa, WHEs, CHera,
AJNIEKTPUYECKHE SABJICHHUS B aTMocdepe, dIEKTPUUECTBO SKUBBIX
OpraHU3MOB, MAarHuTHOe Tojie 3eMiH, JApedd mMoICcoB, poJib
MAarHuTHOTO MOJIS JJIS KU3HU Ha 3emlie, MOJSPHOE CHUSIHUE, NPU 3TOM
NEPEeBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;
ONMKCHIBATh W3YYCHHBIE CBOWCTBA Tel U (U3WYECKUE SBICHUS,
UCTIONB3Yd  (U3MYECKHEe BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSA
SHEPrus, KOJIUYECTBO TEIUIOTHI, YJEIbHAs TEIIOEMKOCTh BEUIECTBA,
ylelapHas TEIUIOTa IUIABJICHHUA, yJEJIbHAas TEIUIOTa MapooOpa3oBaHUs,
ylenbHas TEIUIoTa CrOpaHHus TOIUIMBA, KO3(Q(UIMEHT MOJIE3HOTO
NEUCTBUS TEIUIOBOW MAaIllMHBI, OTHOCHUTEJIbHASI BIIAXKHOCTh BO3/1YyXa,
NEKTPUYECKUI 3aps], cuiaa TOKa, OJJIEKTPUYECKOE HaNpsKEHUE,
CONPOTHUBIICHUE TPOBOJAHHUKA, YAEJIBHOE CONPOTUBIEHUE BEIIECTBA,
paboTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA), MPU OMHCAHUN MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIUYUH, 0003HAUCHUS
Y €IUHUIBI PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEIMYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpadMKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOLECCHI,
HCII0JIb3Yysl OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUU



CTPOCHMS  BEIIECTBa, NPUHIUII  CYNEPHO3UIMU  Tojied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, TIPU
TOM J1aBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alUCHIBATH €r0
MaTeMaTHUYE€CKOE BhIPaKEHUE;

OOBSICHATh (PU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallud  MPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBIIATH IPUYUHHOCIIEJCTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHHUE H3 12
JIOTUYECKUX I11aroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynibl, cBSI3bIBaIOIINE (PU3HMUECKHE BEJIWYUHBI: HA OCHOBE aHalln3a
YCJIOBHS 3a7la4Ml 3allMChIBATh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTATOK
JAHHBIX JUISI pelIeHus 3ajJauyd, BLIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXoAuMBbIe sl €€ pelieHus, MPOBOIUThL Pacy€Thl U CpPaBHUBATH
MOJIYdEHHOE 3Ha4YeHUue (PU3MUYECKOM BEJIMYMHBI C HW3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU TOMOIIU
($u3MUECKNX METOO0B, UCIONb3ys ONMHCAHUE MCCIEI0BAHUS, BBIIESAThH
IpoBepsieMOe TPEIOJNI0KEHHE, OICHUBATh IMPABUIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIEAOBAHMS, I€TIaTh BBIBOJIBI;

OPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
¢u3nuecknx CBONCTB Ten (KAMWUISIPHBIC SIBICHUS, 3aBUCHMOCTh
JaBJICHUS BO3MlyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH Tpoliecca
OCTBIBAaHHUS M HArpeBaHMs NPU H3JIYyYEHUU OT I[BETa M3ITydarouien
(moryomiaronieii) MOBEPXHOCTH, CKOPOCTh HCHApeHUsi BOJBI OT
TEMIIEPATYpPhl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, ANEKTpU3ALUs
T€I U B3aUMOJACHCTBUE OHIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allis MarHUTHBIX MOJIEH OCTOSHHBIX
MAarHuTOB, JE€MCTBHUS MAarHUTHOIO TOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHMWTa, CBOMCTBA 3JIEKTPOJBUTATENS MMOCTOSTHHOTO
TOKa): (OPMYNIHPOBATH TMPOBEPSIEMbIC MPEATNOIOKEHUS, COOMpPaTh
YCTAHOBKY M3 MPEMJIOAKEHHOIO0 000PY/I0BAHUS, OMUCHIBATH XOJ OMbITA
1 GOPMYITHPOBATH BHIBOJIBI;

BBIMIOJIHSITh ~ MPSIMBIE  W3MEPEHUsT TEMIEpPaTyphl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKAa, HAIPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U TaTUUKOB (U3UYECKUX BEJIUYMH, CPABHUBATH



pe3yabTaThl  U3MEpPEeHUd ¢ y4€TOM  3aJaHHOM  abCONIOTHOM
MOTPEIIHOCTY;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKOM BETUUMHBI
OT JpPYyrod ¢ HCHOJb30BAHUEM TNPSIMBIX H3MEPEHHUI (3aBUCUMOCTH
COMPOTHUBIICHUS] TIPOBOJHHUKA OT €r0o JUIMHBI, IUIOMIAJAN MOMEPEUYHOTO
CEUYEeHMS] U YJIETBHOIO CONPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, UIYIIETO uYepe3 MPOBOJHUK, OT HAIpPSOHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBaHUE TIOCJIEIOBATEILHOIO W MapaJlJIEIbHOIO COEJUHEHUN
NPOBOJAHUKOB): IJIAHUPOBATH HUCCIIEIOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJIHSITh U3MEPEHUs, CIIeysl MPEJI0KECHHOMY TUIaHy, (PUKCUpOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTU B BHUE Tabiuil U rpaduKoB,
JIeN1aTh BBIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IIPOBOJIUTh KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BeIWYuH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh U3MEpPEHUs, cOOUpaTh
IKCTIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEII0KECHHON WHCTPYKIIUH,
Y BBIYHUCIISITH 3HAUCHUE BEJTUYUHBI;

coOmoaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TMpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JCHUCTBUS H3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM YHCIE:
CUCTEMa OTOILJICHUS IOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpMETD,
BOJITMETP, CUETUUK DIJIEKTPUUECKON SHEPrUU, dIEKTPOOCBETUTEIbHbBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl),
ANEKTPUUYECKUE TPEIOXPAHUTENH, DJIEKTPOMATrHUT, 3JIEKTPOIBUraTEIb
MIOCTOSIHHOTO TOKa), MCIOIb3ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SBJICHUI U HEOOX0oanMbIe (PU3NYeCKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MHPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTEIbHBIE
npuOOphl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusl, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JJIEKTPUUECKUX
Herne ¢ MOCIENOBATENIbHbIM W MAapajuielIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3iuyas  yCIIOBHble  O0O3HA4eHUsS  DJIEMEHTOB
BJICKTPUYECKUX LIECTIEN;

NPUBOJIUTH TNPUMEPHl  (HAXOAWTH WH(MOpPMAIMIO O MpuUMepax)
PAKTUYECKOTO HMCIOIb30BaHUA (DU3UIECKUX 3HAHHWI B MOBCEIHEBHOMN
KU3HU 111 oOecrieueHus 0e30MacHOCTH MpU 0OpallleHUH ¢ npubdopamu
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U TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 370POBbsI U COOIOICHUS
HOPM IKOJIOTUYECKOTO TOBEACHHS B OKPY>KaloIIeH cpee;
OCYIECTBIATh MOMCK WH(MOpManuu (UNYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUUW U IMYTEM CpPaBHEHMUS
JIOTIOJIHUTENIBHBIX HMCTOYHHMKOB BBIICIATH HWHGPOpPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOKET OBITH HEJTOCTOBEPHOIA;
UCTOJK30BaTh MpPH  BBHIMOJTHEHUH Y4YEOHBIX 3aJaHU  HAyYHO-
NOMYJIAPHYIO JUTEpaTypy (U3MUECKOTO COJCpXKaHUS, CIPABOYHBIC
MaTepuanbl, pecypchl cetd  WHTepHeT, BIaAeTh NpuéMamu
KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss WHPOPMAIMU W3 OJIHOM
3HaKOBOUM CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPaTKUE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEp)KaHUsl, B TOM YHCIE MYyOJUYHO TIPEJCTABISATH PE3yIbTATHI
NPOCKTHOW WM HCCIENOBATEIbCKON  JESITENbHOCTH, TPU ITOM
IPaMOTHO HCIIONB30BaTh W3YYCHHBIN TOHATUHHBIA ammapaT Kypca
(U3MKH, COMPOBOXKAATH BBHICTYIUICHHE MTPE3CHTAINCH;

IIPpU BBIIOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3NYECKUX
MPOLIECCOB paclpenessTh O0A3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33/la4aMHM, CJIETUTh 3a BHITIOJIHEHUEM IJIaHa JeHCTBUN
U KOPPEKTUPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

KOHITy oOy4yeHUs B 9 KJiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MaTepualbHas TOYKa,
TPAaeKTOpHUs, OTHOCHUTEIIBHOCTD MEXaHUYECKOTO JBUKECHU,
nedopmarus (yrnpyras, miIacTU4ecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U MEPETPY3KH, LEHTP THKECTH, aOCOJIFOTHO
TBEPAOE TEINO, LEHTP THHKECTU TBEPAOIO TEja, pPABHOBECHUE,
MEXaHWYeCKHe KOJIeOaHWS W BOJHBI, 3BYK, HH(MPA3BYK M YIbTPa3BYK,
DJIEKTPOMATHUTHBIE BOJIHBI, IIKala JJIEKTPOMArHUTHBIX BOJIH, CBET,
ONM30PYKOCTh W JAIbHO30PKOCTh,  CIEKTPHl  WCIYCKaHUS U
norJyionieHus, anbda, O0era- U raMma-u3aydyeHHs, U30TOIbl, sAEpHas
DHEPIEeTUKA;

pas3nuyath sIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJHUHEITHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSMOJIUHENHOE JIBHXKEHUE, CBOOOIHOE
MaJCHUE  TEJ, PAaBHOMEPHOE  JABWXKEHME 1O  OKPYKHOCTH,



B3aUMOJICIICTBHE  TeNl, pPEaKTUBHOE JBIDKEHHE, KojebaTeabHOe
JIBUKEHUE (3aTyXarollMe W BbIHYXKJEHHbIE KOJeOaHMs), pPE30HAHC,
BOJTHOBOE  JBWKECHHE,  OTpaXeHHWEe  3BYyKa,  NPSIMOJIMHEHWHOE
pacrpocTpaHeHHe, OTpaXCHWe M NPEJOMJICHHE CBeTa, IOJHOe
BHYTPEHHEE OTPAKCHHE CBETA, Pa3jIo’KeHUE OENoro CBeTa B CIEKTP U
CIIO)KEHHE CIIEKTPAJIbHBIX I[BETOB, AHCIIEPCUS CBETA, €CTECTBCHHAS
pPaMoOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIEKTpa H3ITYYCHHUS)
MO OIWCAaHUI0 MX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (Pr3MUecKoe SBICHHUE;

pacrmo3HaBaTh TPOSIBICHUE W3YYCHHBIX (PU3UYECKUX SBICHHUHA B
OKpyXaromeM Mupe (B TOM yHclie (pU3MUecKHe SIBICHUS B TPUPOJE:
OpUJINBBL M OTIUBBI, JABWKEeHHE TuiaHeT COJHEYHON CHCTEMBI,
PCaKTHUBHOE JBIDKEHHE JKUBBIX OPTaHW3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO,
[[BETa TEJ, ONTHYECKUE SIBICHHS B MPHUPOJIE, OMOIOTHUECKOE JIEHCTBHIE
BUAMMOTO, YJIBTPAQHUOJICTOBOTO M PEHTICHOBCKOTO  H3IIyYEHUH,
€CTeCTBEHHBI  paJMOaKTUBHBIN  (OH,  KOCMHUYECKHE  JIy4H,
palMOaKTUBHOE M3JydyeHHE MPHUPOTHBIX MHHEPAJoB, JeHCTBHE
pPaIMOAKTUBHBIX W3IYYCHUH HA OpPraHuW3M 4YeJOBeKa), IMPH 3TOM
NEepEeBOIUTh  MPAKTHUECKYIO0 33Jady B  y4eOHYIO,  BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3NUECKUX SBICHHIA;
ONMCHIBATh HW3YyYEHHBIE CBOWCTBA Ten U (UIUYECKUE SIBIICHHUS,
UCTIONIB3YS (PU3MUECKUE BETHMUYMHBI (CpEelHss ¥ MTHOBEHHAsi CKOPOCTh
TeJla IPU HEPaBHOMEPHOM JIBIKEHHH, YCKOPEHHE, ITepeMEIICHNE, ITyTh,
yIJIOBasi CKOPOCTh, CHJIa TPEHHUsS, CHJIA YIPYTOCTH, CHJIAa TSKECTH,
YCKOpPEeHHE CBOOOJHOTO MAJCHUS, BEC TeJa, MMITYJIbC TeJa, MUMITYJIbC
CWJIbI, ME€XaHW4Yeckas padoTa W MOLIHOCTb, MOTEHIMAIbHAs YHEPrHUs
TeJla, TOJHATOr0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAJIbHAs SHEPrus
C)KaTOM TMpY>KUHBI, KUHETUYECKas SHEprus, MOJHAs MeXaHU4ecKas
SHEprusi, MepuoJ W YacToTa KojeOaHWM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEeTOMIICHUS
Cpensl), IpU OMHCAHUM TMPABUIBHO TPAKTOBaTh (U3NUYECKUN CMBICT
UCTOJIB3yEMbIX BEJIUYMH, OOO3HAUYEHUS U EIUHHUIBl (U3HMUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBS3bIBAIOIINE NaHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TpapuKyd H3yUYCHHBIX
3aBHCUMOCTEH (PU3HMUECKUX BEIUYUNH;

XapaKkTepHu30BaTh CBOWCTBA TeJ, (DU3MUYECKUE SBICHUS U TPOLECCHI,
MCIIOJIB3Ys 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,



MNPUHIMI CYNEPIO3UIMN CUJ, TPUHIUI OTHOCHUTENbHOCTH ["anmnes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHbI OTPAKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUs 3aps0BOrO M MacCOBOIO
yucel TMpU SAEPHBIX pPEAKUUsAX, OpPU H3TOM [JaBaTh CIOBECHYIO
(GOpMyNIHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTEeMaTUYECKOe
BBIPAYKEHUE;

OOBSACHATHh (PU3MUYECKUE MPOLECCHl M CBOWCTBA TE, B TOM YHUCIE U B
KOHTEKCTE€  CUTyalluii  MNpPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSCHEHUE U3 2—
3 JIOorMYecKux 1IIaroB ¢ Omnopo Ha 2-3 H3yYEHHBIX CBOICTBa
du3nUecKuX sBJIECHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemiatb pacy€THble 3anaud (OMMparoIlHecss Ha CcHCTeMy u3 2-3
YpaBHEHHI), MCHONB3YsSd 3aKOHBI U  (OPMYJbI, CBSI3BIBAIOIINE
¢usznueckre BeIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUSA 3aJadyd
3aMKMChIBaTh ~ KpPaTKOE  yCIIOBHE, BBIABIATh HEJOCTAIOIIUME  WIIU
U30bITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMbIE
JUISL pelIeHusi, MPOBOJUTH PACUETH U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAaYeHUS (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MpPU TOMOIIU
(Gu3MUECKHX METOOB, UCIOJIb3Yys ONMMCAHUE UCCIIEIOBAHUS, BBIIESAThH
IpoBepsieMOe TPEIOJI0KEHHE, OICHUBATh MPABUIBHOCTH MOPSIKA
NPOBEJICHUS HCCIEOBaHMs, JeliaTh BBIBOJABI, HWHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOCHH U ONIBITOB;

NPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUM WU
(du3nuecKnX CBOWCTB Tell (M3yueHue BTOPOTo 3aKoHa HeloToHa, 3aKoHa
COXpaHEHUS PHEPIHH, 3aBUCUMOCTb MEepHUoJia KoJieOaHuM MPY>KUHHOTO
MasTHUKA OT MACChI Ipy3a U KECTKOCTH MPYKUHBI U HE3ABUCUMOCTb OT
aMIUTUTYAbl MalbIX KOJ€OaHUW, MNPSMOJIUHEUHOE PpaCIpOCTPAHEHUE
CBETa, pa3JoXKeHue Oenoro cBeTa B CIHEKTpP, H3YYEHHE CBOMCTB
n300pakeHUs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHus peAMeTa B
coOuparoieit JuH3e, HabMI0JeHNE CIUIOIIHbIX U IUHEHYaThIX CIEKTPOB
U3ITYy4YEHHs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO
HabOopa 00OpYyJIOBaHUS, OMHCHIBATH XOJ OIBITA W €r0 PEe3yIbTaThl,
dbopMynHpOBaTH BHIBOBL

MPOBOJUTh MNPHU HEOOXOJMMOCTHM CEPHUI0 MPSAMBIX H3MEPEHHUI,
ompenenssl CcpellHee 3HaYeHue u3MepsieMoil BenuuuHbl ((HoKycHoe
paccrosiHue coOuparomieil JuH3bI), OOOCHOBBIBATH BBIOOp cIocoba
u3MepeHus (M3MEPUTENBLHOTO TPUOOopa);



MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEIUYHH C
HCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHU
MIPY PaBHOYCKOPEHHOM JBWKCHUHM 0€3 HadaJhbHOW CKOPOCTH, MEepHoIa
KoJIeOaHW MAaTEMAaTHIECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTPaKCHHsI CBETAa OT yIJIa MaJeHUs U YIJia MPEIOMIICHUS OT yriia
najcHus): TUTAHUPOBATh HCCIEAOBAHUE, CaMOCTOSATEIBLHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh pE3yJabTaThl IOJYYCHHOHW 3aBHCHMOCTHU
(du3HUeCKUX BEIMYUH B BUJE TaOJUIl U TpadUKOB, J€IaTh BHIBOIBI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

NIPOBOJAUTL KOCBCHHBIC H3MEPEHUS (PU3MUYECKUX BEIMYWH (CpPEeTHSSA
CKOPOCTh M YCKOPCHHE Tejla IPU PaBHOYCKOPCHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJIHOTO TAJCHUS, )KECTKOCTD MPYKUHBI, KOO DHUITHCHT
TPEHHS CKOJBKCHHS, MEXaHMYecKkass padoTa W MOIIHOCTh, YacTOTa U
NeproJ] KOJICOaHWH MaTEMaTUYECKOTO W MPYKUHHOTO MAasSTHUKOB,
ONTHYECKAs CHJa COOMpAOIICH JIMH3BI, pPAJUOAKTUBHBIA (OH):
IUTAHKPOBATh U3MEPEHUs, COOMPaTh SKCIICPUMEHTAILHYIO YCTAHOBKY U
BBITIOJIHATE ~ WU3MEPCHHUS, CIeAys MPEUIOKEHHOW  HMHCTPYKIIWH,
BBIUUCIIATh 3HAYEHWE BEJIMYMHBI ¥ aHAIU3UPOBATH IIOJYYCHHEIC
pe3yabTaThl C YY4ETOM 3aJaHHON TIOTPEITHOCTH U3MEPECHHIA;

coONroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TNPU3HAKK H3YyYEHHBIX (HU3MUECKUX MOJIEIICH:
MaTepuabHas TOYKa, aOCOIOTHO TBEPJOE TENO, TOYCUHBIA HCTOYHHK
CBETa, Jy4, TOHKAs JIMH3a, IJIaHETapHas MOJEIbh aToMa, HYKJIOHHAs
MOJIEJTh ATOMHOTO SIIpa;

XapaKTepH30BaTh TMPUHIUIBI JEHCTBUS HW3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH HA WX OMUcaHus (B TOM YHCIIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTUYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBaX (U3MUECKUX SBICHUHM © HEoOXonumble (HU3MYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH  HW3YYEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPUTETHHBIX npudopoB u
TEXHOJIOTUYECKUX TIPOIECCOB TPH PEHICHUU YUeOHO-TPAKTHIECKUX
3a/1a4, ONTUYECKHUE CXEMBI NIl TIOCTPOCHUS M300paKeHU B TUIOCKOM
3epKajie ¥ COOMPAIOIIEH JTMH3E;



NPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUSl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU I oOecreueHrs 0e30MacHOCTH MpU 0OpallleHuH ¢ Mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOIIOICHUS
HOPM 3KOJIOTHYECKOTO OBEACHUS B OKPYKaIOILEH CpeJie;
OCYIIECTBIIATh TOUCK HWH(POpManuu (PU3UIECKOTO COJACpKAHUS B
Nutepuere, camocTosATeNbHO (OPMYNIHpPYs TOUCKOBBIM  3ampoc,
HAaXOJUTh  MYTH  OMNpEJEJIEHUS  JIOCTOBEPHOCTH  IMOJYYEHHOU
uHQOpMalMK Ha OCHOBE MMEIOIIMXCS 3HAHUW W JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB;

UCIIOJIB30BaTh MPHU  BBIMOJHEHUM Y4eOHBIX 3aJaHUN  HAy4HO-
NOMYJIAPHYIO JIUTEpaTypy (PU3NUECKOro COACpKaHUS, CIPaBOYHbBIC
Marepuainabl, pecypchl cetu VIHTepHeT, BmaaeTh nOpuéMaMu
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIMU W3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOUYHUKOB (DU3UUYECKOTO COJEpPKAHUSA,
myOIMYHO NPEJICTABISATD pe3ynbTaThl IPOEKTHOU WIH
UCCJIeI0BATEIbCKON JACSITEIBHOCTH, IPU STOM TPAMOTHO HCIIOJIb30BATh
U3YYCHHBIA TOHATUMHBIN ammapaT HM3y4yaeMoro pasjaena (Qu3uKu u
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTALUEH ¢ y4€TOM OCOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KoanyecTBO 4acoB
Ne HanmMeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (pPOBbBIE)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoTsbI
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®du3uKa - HayKa O IPUPOJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3zndecKre BEITMINHBI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
2.1 CrpoeHue BellecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE M B3aMMOACHCTBUE YacTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIEeCTBA
2.3 ArperaTHbl€ COCTOSIHUS BEILIECTBA 2 https://m.edsoo.ru/ONOVIXY1K
Hroro no pazneny 5
Pa3nen 3. /IBu:keHHe ¥ B3aUMO/IeliCTBHE TeJl
3.1 Mexannyeckoe OBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepius, macca, IIOTHOCTh 4 https://m.edsoo.ru/GXPU4MTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pasaeny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH M ra3oB




Hasnenue. [lepenaua naBneHust

4.1 TBEPIABIMU TEJIAMH, KUIKOCTAMHU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHue KUJAKOCTH 5 https://m.edsoo.ru/2MVXZ0KIL4
4.3 ATMoOcdepHOe TaBleHUE https://m.edsoo.ru/T7134SXNO
efcTBue oc a3a Ha
4.4 Aleit TBIT ARHAROCTH H T8 1 7 3 https://m.edsoo.ru/NFE60OY8NK
MOTPYKEHHOE B HUX TEJO
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHoCTh. JHeprus
5.1 Pa6ora u moutHOCTH 1 https://m.edsoo.ru/75LMREDY |
5.2 [IpocTeie MeXaHMU3MBI 1 https://m.edso0.ru/S04NQXKX9
5.3 MexaHudeckas SHEPTHsI 1 https://m.eds00.ru/G30454EMT
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME




8 KUIIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. TensioBble siBJIeHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemuoBbIe mpoiecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHU S
One €cKue 3a . 3apsKEeHHBIE
2.1 FICKTPITHCCICHE SAPRL. SapiKCHHE 7 1 https://m.edsoo.r/R4QORCTQ4
TeJa U UX B3aUMO/JICHCTBUE
2.2 IToCcTOSIHHBIN ANIEKTPUUECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHbIE SIBICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DJIEKTpOMAarHuTHas MHIYKIUS https://m.edsoo.ru/7QOD8EL15
Hroro no pazneny 37
Pe3epBHOE BpeMst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 14.5

[TPOTPAMME




9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Mexannueckue siBJ1eHHSA
MexaHu4eckoe ABUKEHUE U CIIOCOOBI
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro ONMCaHUS
1.2 B3anmoperictBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOoHBI COXPAHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanudeckue Ko0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 3 https://m.edsoo.ru/SSVIGS AI3
2.2 MexaHn4deckre BOJHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3znesn 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
DNEeKTpOMarHUTHOE MOJIE U
3.1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Uroro no pazneny 6
Pa3znen 4. CBeToBbI€E IBJICHHSA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONITHYECKHE TIPUOOPHI https://m.edsoo.ru/20WNYKRX 1
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO




Hroro no pazneny

15

Paznena 5. KBantoBble iBJIeHUA

Hcenyckanue v noryonieHue cBera
5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 Ctpoenue aToMHOTO siipa 1 https://m.edsoo.ru/USWX2R6IB
5.3 SnepHblie peakuu 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M MOYJIb
[ToBTOpeHue u 0000ImIEeHNE
6.1 cojiep)aHus Kypca Gu3nku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVIZBE
KJ1acc
Hroro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTHYyeckue
padoThI

Jara
H3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npuposl.
DuU3NYECKUE SBICHUS

https://m.edsoo.ru/35YPBIWS5K

MexaHndeckue, TCILUIOBEIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

https://m.edsoo.ru/I16U53L6H

du3nueckue BEITMYUHBI U HX
M3MEpeHUE

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

Ypok-uccienoBanue
"U3mepenune TeMneparypsl
IIPH TIOMOIIU KHUJIKOCTHOTO
TEpMOMeETpa U JaTyuKa
Temneparypbl”

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKU U3Yy4aloT
MIPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3HaHus. Onucanue
(buznYeCKuX SABICHUH C
MOMOIIBIO MOJIEeNICH

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




Ypok-uccienoBaHue
"[IpoBepka runoTesbl:
JAIBHOCTH MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, YeEM OOJIBIIIE
BbICOTA ITycKa"

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

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTPOCHHE BEIIECTBA

https://m.edsoo.ru/FSPU4OLYR

JIBr>KeHWEe 4acTuIl BENIECTBa

https://m.edsoo.ru/HQ31SN1F3

VYpoxk-uccnenoanue «OMNbBITHI
10 HAOJIOIEHUIO TEIUIOBOTO
paCIIUPEHHUS Ta30BY

https://m.edsoo.ru/FT87UNTLS

10

ArperaTHbl€ COCTOSIHUS
BEIECTBA

https://m.edsoo.ru/STRDWACXM

11

B3anmocBs3bp Mexay
CBOMCTBAaMH BEIISCTB B
Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
aTOMHOMOJICKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

https://m.edsoo.ru/AWM1DBI48

12

MexaHuueckoe ABUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE JBIKECHUE

https://m.edsoo.ru/3W6CCIHB1

13

Ckopocte. Equnuiisi
CKOpPOCTH

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




14

Pacuer nnytu u BpeMeHH
JBAKECHHUS

https://m.edsoo.ru/PVHMNWAUA

15

Wuepuust. 3akoH UHEPIUHU.
B3anmopelictBue ten kak
MIPUYMHA U3MEHEHUs
CKOPOCTH JIBYKEHUS Tel

https://m.edsoo.ru/KX5510IBX

16

IInotHOCTH Bemiectsa. Pacuer
Macchl 1 00bEMA Tella 1Mo €ro
IUIOTHOCTH

https://m.edso00.ru/0S71X3DPS

17

JlaGoparopnas pabota
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIa»

https://m.edsoo.ru/OH22PX7CX

18

Pemrenue 3amayd mo reme
"IInoTHOCTE BemiecTna'”

https://m.eds00.ru/SODYVYG49

19

Cuia Kak XapakTepuCTHUKa
B3auMoaeiicTBuda Ten. Cuia
ynpyroctu. 3akoH ['yka

https://m.edsoo0.ru/NV5S6FY1G2

20

JlaGopaTopHnas pabota
«/3ydenue 3aBUCUMOCTH
pacTspkeHus (nehopMariim)
MPYKUHBI OT IPUIIOKCHHOM
CHITBD»

https://m.edsoo.ru/PXXW6DHXE

21

SBnenue Tarorenusa. Cuna
TAXKECTHU

https://m.edsoo.ru/OCWIXFNOE

22

CBs13b MEXY CHIION TSKECTU
U Maccol Tteia. Bec Tena.
Pemenue 3amay mo reme

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




"Cuna Tsoxecta"

23

Cuna TsKecTH Ha Ipyrux
maHerax. Gusnyeckue
XapaKTEPUCTUKH TUTAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cui. lunamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/UAO1SQ8RE

26

CrnoxxeHue IByX CHII,
HAMpAaBJIEHHBIX MO0 OJTHOU
npsAMoil. PaBHoielicTByrOIIAst
CHII

https://m.edsoo.ru/L6SNUZVZS8

27

Pemrenue 3amad nmo reme
"PaBHonelicTBYrOIIAsA crt"

https://m.edsoo.ru/MKPXDZNXS5

28

Tpenue ckoJibKeHUS U TpEHHE
nokos. TpeHue B npupojie u
TEXHHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTtopHnas pabota
«/3ydenue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHHSI OT
CHJIBI JJABJICHUS U XapaKTepa
COTIPHKACAIOLITIXCS
MIOBEPXHOCTEH»

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3amau Ha
omnpezeeHue
PaBHOAEHCTBYIOIIEN CUJIIBI

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

31

Pewrenue 3ana4 o remam:
«Bec Tenay, «I'padpuueckoe

https://m.edsoo.ru/TOV639RZF




n3o0paxeHue cuin, «CHIIb,
«PaBHOACUCTBYIOIIAS CHIDY

32

KonTtponsHas pabora o
TeMaM: «MexaHH4IeCcKoe
NIBIOKEHHEY, «Macca,
MIOTHOCTBY, «Bec Temay,
«I"'paduueckoe n3o0paxkeHne
cry, «CUIbY

https://m.edsoo.ru/P4ROSWE4D

33

JaBnerne. CiocoObl
YMCHBIICHHUA U YBCIIMYCHUA
JaBJICHUS

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

34

JlaBiieHue ra3za. 3aBHCUMOCTD
JIaBJICHHS Ta3a oT 00bEMa,
TeMITepaTypbl

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

35

[lepenaua naBneHus
TBEPJIBIMU TEIIAMHU,
JKHJKOCTSIMM U ra3aMu. 3aKOH
ITackans

https://m.edsoo0.ru/CG5POSNWO

36

,HaBJ'ICHI/IC B )XUJKOCTH U rase,
BBI3ZBAHHOC ,HCfICTBHCM CHJIbI
TAXKCCTU

https://m.edsoo.ru/K7T1219UC

37

Pemenue 3agau no teme
«Z[aBJ'ICHI/Ie B X KUAKOCTH U
rase. 3akoH Ilackams»

https://m.edsoo.ru/UHHCSRB6W

38

Coobmarommumecs: cocybl

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

39

I'mppaBnmueckuit nmpece

https://m.edsoo.ru/67X2L.F396




40

Manowmertpsl. [lopuaeBoi
JKHJIKOCTHBIM HACOC

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

41

Atmocdepa 3emuu. [TpuauHbI
CyILECTBOBAHUS BO3IyILHON
000J109KH 3eMITH.
3aBUCUMOCTb aTMOC(EPHOTO
JaBJICHHUSA OT BBICOTBI Hal
YPOBHEM MOPs

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

42

Bec Bo3myxa. AtmocdepHoe
JaBIICHHE

https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atmochepHOTro
nasienus. OneiT Toppuueiu

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

44

3aBUCUMOCTH aTMOC(HEPHOTO
TaBIICHHSI OT BBICOTHI HaJl
YpOBHEM MOpSsI

https://m.edsoo.ru/YWJFWMZIJ

45

Bbapometp-anepoun.
ATMocdepHOe 1aBiIeHIE Ha
Pa3IMYHbIX BHICOTAX

https://m.edsoo.ru/ WBNXTP7GR

46

Permrenue 3amad mo reme
"AtmocdepHoe naBiaeHue"

https://m.edsoo.ru/YWVWLSTA1

47

HeﬁCTBHe JKHNJIKOCTH U Ira3a Ha
IMOTrpYy’>KECHHOC B HUX TECJIO.
ApXI/IMCI[OBa CHJIa

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTopHas pabora
«Ornpenenenune
BBITAJIKMBAIOIIEH CHIIBI,
JIEMCTBYIOLIEN HA TEJIO,

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




MOrpy’>KCHHOC B )KUAKOCTb»

49

Jlaboparopras pabota 1o
teme «ccnegoBanne
3aBMCHMOCTH Beca Tejia B
BOJIE OT 00BEMa
MOTPYKEHHOU B KUJIKOCTh
YaCTH TeJIa»

https://m.eds0o0.ru/OUOBGKKSW

50

IlnaBanue Texn

https://m.edsoo.ru/UMAE9Q10Y

51

JlabopaTopHnast pabota
"KoncTtpyupoBanue
apeoMeTpa Win
KOHCTPYMPOBAHHE JIOJAKU U
OTpeieNIeHue €€
rpy3010abEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemrenue 3agay mo reMam:
«IInaBanue cynos.
Bo3sayxormaBanuey,
«/laBreHue TBepaBIX TE,
JKUIKOCTEH U ra30B»

https://m.edsoo.ru/R7VHLA60Q

53

Mexanunyeckas paborta

https://m.edsoo.ru/1 YIR6J7L5

54

MomHocTts. EquHuiist
MOIIIHOCTH

https://m.edsoo.ru/4UUXIHR1X

55

VYpok-uccnenoanue "Pacuér
MOITHOCTH, pa3BUBa€MOM IIpH
Mo ILEME 10 JIeCTHUIE"

https://m.edsoo.ru/GDB065558

56

[Ipocteie Mexann3Msbl. Poryar.
PaBHOBeCHe cuit Ha peruare

https://m.edsoo.ru/SYRUOUGS2




57

KonTtponpsHast paboTa 1o teme
«/laBnenue TBEpABIX TEN,
KUJKOCTEH U ra30By» /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo0.ru/DWLOWQXQZ

58

PesepBHblit ypok. Pabora ¢
TeKCTaMHu 110 TeMme «JlaBieHue
TBEPABIX TEN, KUIKOCTEH U
razoBy» / Bcepoccuiickast
poBepouHasi paboTa

https://m.edsoo.ru/RFCSYB9FS8

59

Poruaru B TexHuke, ObITY U
npupoe. JlabopatopHas
pabora «VccnenoBanue
YCIIOBHI PAaBHOBECHSI phlYaray

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemrenue 3amay mo reme
«YCcOBUS paBHOBECHS
phIyara»

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

61

KoaddumuenT nosesnoro
NeUCTBUS MEXaHU3Ma.
JlaGopaTopHas pabota
«3mepenue KIIJ] nakioHHOM
MJIOCKOCTH

0.5

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

62

Pemrenue 3ama4 rmo reme
"Pabota, momHOoCTh, KIT/I"

https://m.edsoo.ru/VESXBQLVS

63

MexaHuueckasi SHEpTHsl.
Kunernueckas u
MOTEHIMAIbHAs SHEPTUS

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




64

3aKOH COXpaHEHMs
MEXaHUYECKON YHEPTUH

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKcrnepuMEHTaIbHOE
ompeieJICHUE U3MEHECHUS
KHHETHYECKON 1
MOTEHIIUATILHON YHEPTUU TIPU
CKaTBIBAaHHWH TeJIa 10
HAKJIOHHOH ITOCKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

KonTpombHas pabora no teme
«PaboTa 1 MOIIIHOCTb.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC

67

PeseprubrIit ypok. Pabora ¢
TEKCTAMH I10 TEME
"MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/MJJPGGS A3

68

Peseprubriit ypok. Pabora ¢
TekcTaMH 1o TeMe "PaboTta.
MomHocTb. DHeprus"

https://m.edsoo.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

68

12




8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acos

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISPHO-KUHETHYECKO M
TEOPUU U MX OTIBITHBIE
TTOITBEPIK ICHUSI

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

Macca u pazmep aTOMOB U
MOJIEKY

https://m.edsoo.ru/OMIN4E3EH

Moaenu TBEpAOTO, KUIKOTO
1 Ta3000pa3HOTO COCTOSTHUI
BEIIECTBA

https://m.edsoo.ru/HVW3WMRAS

OOBsICHEHUE CBOMCTB
TBEPJIOTO, KUJIKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIIIECTBA HA OCHOBE
MOJIO)KEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOPUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrammuueckue u
aMmopdHBIC TeIa

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

CMmaunBaHue U
KaWJUISIPHOCTb.
[ToBepXHOCTHOE HATSKEHUE

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

TemoBoe pacmupenue u

https://m.edsoo.ru/I3N30OKS8L




CXKaTuc

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TCIIJIOBOI'O ABHUKCHUA YaCTHUIL

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

Buyrpennss sneprus.
CriocoObl U3MEHEHM ST
BHYTPEHHEUN SHEPTUU

https://m.edsoo.ru/BBVCI9MHG6

10

Buael Tenonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpok-koHpepeHus
"[IpakTHueckoe
WCTIOJIb30BAHUE TETUIOBBIX
CBOIICTB BEIIECTB U
MaTEepHaJIoB B LEIAX
sHeprocoepekeHus"

https://m.edsoo.ru/UU910QFZW

12

KoanyecTBO TEILUIOTHI.
VenbHasg TEINIOEMKOCTD

https://m.edso00.ru/88291DDIZ

13

YpaBHEHHE TEILJIOBOTO
Oanmanca. TerrooOMeH u
TEIJIOBOE PaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTopHas pabota
"UccneqoBanue ABICHUS
TEII000MeHa MpH
CMEIIMBAHUU XOJIOIHOU U
ropsiue BoJbI"

https://m.edsoo.ru/FR2N6N5SGV

15

Pacuer xoamyecTBa TEMIOTHL,
HE00X0IUMOTO I
HarpeBaHMs TeJa U

https://m.edsoo.ru/JSMRA1APW




BBLICIACMOI'O UM IIPpU
OXJIAXKJICHHUH

16

JlaGoparoprast pabota
"Onpenenenue yaeiabHOM
TEIJI0EMKOCTH BemecTna"

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

17

DHeprus TOIUBa. Y IeabHas
TEIJIOTa CTOPaHUs

https://m.edso00.ru/683AIXYWS

18

[InaBnenue n oTBepaEeBaHUE
KPUCTAJITMYECKUX TeJl.

VY nenbHas Temiora
IJIaBJICHUS

https://m.edsoo.ru/JHESA1PJF

19

JlaBoparopnas padota
"OnpeneneHne yaeabHON
TEIUIOTHI IUIAaBJIEHU Jbhaa"

https://m.edsoo.ru/LCQXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

https://m.eds00.ru/CQG4DQKML

21

Kunenue. Y aennHas Temiora
nmapooOpa3oBaHUs U
KOHJIeHCAMH. 3aBUCHMOCTD
TeMIEePaTypbl KUTICHUS OT
aTMOC(epHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxxHocTh Bo3myxa.
JlaGoparopnas pabora
"Onpenenenue
OTHOCHUTENLHOU BIIaXKHOCTHU
BO3IyXa"

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

23

Pemenue 3amay Ha

https://m.edsoo.ru/N4XJEXGAL




OTIpE/IENIEHUE BIAXXHOCTU
BO3JlyXa

24

[TpuHIMTIBI paOOTHI TETIIIOBBIX
nsurareneit. [laposas
TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

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

25

KII TermoBoro aBuratens.
TennoBsie qBUTATENH U
3alIuTa OKPYKarolel cpeibl

https://m.edsoo.ru/UJTA3DRDOH

26

3aKOH COXpaHEeHHUS U
IIpeBpallleHUs] SHEPTUU B
TCIJIOBBIX IMpoHEccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBLHOM
pabote mo Teme "TeroBbie
sBieHMA. 3MeHenue
arperaTHbIX COCTOSIHUI
BemecTra"

https://m.eds00.ru/9AQ53CC7C

28

KonTtponbHas padoTa o teme
"TennoBeie ABJICHUS.
N3meneHue arperaTHbIx
COCTOSIHMH BeliecTBa"

https://m.edso00.ru/0X03133KU

29

DnexTtpusanus Ten. J[Ba poga
AIIEKTPUYECKHX 3apsI0B

https://m.edso0.ru/9E8SKDQMD

30

Ypok-uccienoBaHue
"DnexTpuzanus Ten
WHAYKLIUEN U IIPU
CONIPUKOCHOBEHUU"

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




31

B3aumopeiicrtrue
3apsUKCHHBIX TeJl. 3aKOH
Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DIEeKTPUYECKOE TOJIE.
HanpsixeHHOCTB
ANMEKTPUYECKOTO ITOJISL.
[IpuHnun cynepro3unun
BIEKTPUYECKUX TOJEN

https://m.edsoo.ru/N79CZGZ1J

33

Hocwurenn snexkrpuuecknx
3apsA70B. DJIeMEHTapHBIH
3apsn. CtpoeHue atoma

https://m.edsoo.ru/AFOIKADMV

34

HpOBO)IHI/IKI/I N JUDJICKTPUKH.
3aKOH COXpaHEHHUS
AIIEKTPUYECKOTO 3apsia

https://m.edsoo.ru/USJR991PB

35

Pemrenue 3agau Ha
MPUMEHEHHUE CBOMCTB
AIIEKTPUYECKHUX 3aPSI0B

https://m.edsoo.ru/SXWWOSWIJ5

36

DIJIEKTPUYECKHUI TOK, YCIOBHUS
€ro CyIIeCTBOBAHMSL.
VcTOUHUKH 3IEKTPUYECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

HeﬁCTBHH QJICKTPUYCCKOI'O
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

Ypok-uccienoBaHue
"JleficTBHE IEKTPUUYECKOTO
0JIs1 Ha IPOBOTHUKH U
TUBIIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU




39

DNEeKTPUYECKUM TOK B
MeTajuiaX, KUJAKOCTSAX U ra3ax

https://m.edsoo.ru/E4COOOYPF

40

DneKkTpuyecKas 1enb U e
COCTAaBHBIC HaCTHU

https://m.edsoo0.ru/ROW7KUDDO

41

Cwuna Toka. JlaboparopHast
pabota "U3mepenue u
peryaupoBaHue CHIIbI TOKa"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DNeKTpUUYECKOE HAMpsKEHHE.
BoasTmerp. JIabopaTtopHast
pabora "U3mepenne u
peryJiMpoBaHue HANPsHKEHUA"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHNE NPOBOJHUKA.
VY enpHO€e CONPOTUBIICHUE
BEIICCTBA

https://m.edso0.ru/ESUOSPC4G

44

JlaGopaTtopHnast pabota
"3aBHCHUMOCTD
AIIEKTPUYECKOTO
COMPOTHUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, IJIOUIaI1
MOTIEPEYHOT0 CEYCHHUS U
Marepuana"

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

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpsbkeHust. 3akoH Oma st
y4acTKa [enu

https://m.edsoo.ru/VEZPE70Q80Q

46

JlaGopaTopHas pabora
"HccmeqoBaHue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3

https://m.edsoo.ru/X5STHIN3RM




PE3UCTOP, OT CONPOTHBIICHHS
pe3ucTopa u HalpsHKEHUS Ha
pesucrope"

47

IlocnenoBarenpHOE U
napajuieIbHOE COCTUHECHUS
HpOBOI[HI/IKOB

https://m.edso0.ru/HJ990Q3493

48

Jlaboparopnas pabota
"IIpoBepka npaBuia
CJIOKEHHUSI HAPSDKEHUH ITpU
MOCJIEI0BATETHHOM
COEJIMHEHUH JIBYX
pe3uctopon”

https://m.edsoo.ru/VQ3VYPOTS8

49

JlaGopaTtopHnast pabota
"IIpoBepka npaBuna ajist
CHJIBI TOKA MPH
napajyuieIbHOM COEAMHEHUN
pe3uctopon”

https://m.edsoo.ru/DPAXG8PZJ

50

Pemrenue 3agau Ha
npuMeHeHue 3akoHa Oma s
Pa3IMYHOTO COCTUHECHUS
MTPOBOTHUKOB

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

51

Pabora 1 MoOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/40AIX YN3H

52

JlaGopaTopHas pabora
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUUECKOTO

https://m.edsoo.ru/VR92V8JHA




TOKa"

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN IIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

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

54

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccienoBaHue
"N3yueHne noneu
HOCTOSIHHBIX MAarHuTOB"

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

56

MaruutHoe noJie. MarautHoe
oJie 3eMJIH U €ro 3HaYEeHUE
JUTA )KU3HU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
"DneKkTpuuecKue 3apsabl.
3apshKeHHBIE Tela U UX
B3aMMOJIEHCTBHUS.
[TocTOSIHHBIN 2IIEKTPUUYECKUI

TOK

https://m.edsoo.ru/RTA1IB1CS

58

KounTposbHas pabora no Teme
"DJIeKTpUYECKHE 3apsiabl.
3apspKeHHbIE Tella U UX
B3aUMOJICHCTBUSL.
IToCTOSHHBIN DIIEKTPUYECKUN
ToK" / Becepoccuiickas
IIpoBepoyYHas pabora

https://m.edsoo.ru/ZISSW4Z7W




59

PesepBHblil ypok. Pabora ¢
TEKCTaMH IO TeMe
"[TocrosiHHbII
AIIEKTPUYECKHiA TOK" /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/EQRLKPT1U

60

OmnsiT DpcTena. MarautHoe
I10JI€ AJIEKTPUYECKOTO TOKa
MarauTHO€E 1oJie KaTYIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[Ipumenenne
ANIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydyeHue nencTBus
MardUTHOTO IOJII Ha
MPOBOJIHUK C TOKOM"

0.5

https://m.edso0.ru/KG8XDIUWD

62

DNeKTpoABUTATEh
MIOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AIIEKTPOIBUraTeNeH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCIOpPTE.
JlaGoparopnas pabora
"KonctpyupoBanue u
n3yueHue paboTbl
UIEKTPOABUTATENS"

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

63

OnsiTel @apanes. 3akoH

https://m.edsoo.ru/YSDW34FV0




3NEKTPOMArHUTHOM
naayknuu. [Ipasuno Jlenna

64

Onekrporeneparop. CrocoOsl
MTOJTY4YEHUS NIEKTPUIECKOU
SHEpPruu. DJIEKTPOCTAHLIUN Ha
BO300OHOBIISIEMBIX
MCTOYHUKAX SHEPTHU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOMN
pabore 1Mo Teme
"DNeKTpUUeCKue 1
MAarHuTHBIE SBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTposbhas pabora no teme
"DnexkTpuyuecKue u
MAarHuTHBIE SBJICHUS"

https://m.edsoo.ru/APBXXTADS

67

Peseprubiit ypok. PabGoTa ¢
TeKCTaMH 110 TeMe "TeIioBEIe
SIBJIEHUS"

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

68

PesepBubIit ypok. Pabora ¢
TEKCTaMU T0 TeMe
"MarauTHsbIe sBJICHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5




9 KUIIACC

KoaunuecTBO 4acoB

Ne [ara DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero H3yuyeHusi = oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

MexaHnueckoe JBHKEHUE.

1 1 https://m.edsoo.ru/UP3188VCD
MarepuaiibHasi TOUKa
Cucrema orcuera.

2 OTHOCHUTENBHOCTH 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOTO JIBIKCHHUSI
PaBHOMEpHOE NpAMOJIMHEITHOE

3 P P 1 https://m.edsoo.ru/E65RWOZKO
JIBIKEHUE
HepaBunomepHnoe
MPSIMOJIMHENHOE IBUKEHUE.

4 1 https://m.edsoo.ru/L043PYTGB
CpenHsisi ¥ MTHOBEHHAst
CKOPOCTH
[Ipsimonunelinoe

5 PaBHOYCKOPEHHOE IBUKEHUE. 1 https://m.edsoo.ru/SKUYWCHBO
Yckopenue
CkopocTh NPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JABH>KEHUSI. 1 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctr
JlaGoparopnas pabora
"Onpenenenne yCKOpeHus

7 pedl yerop 1 1 https://m.edsoo.ru/1 KKINJFOS8

Teja pU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM




IJTOCKOCTH"

CB00OOHOE TTaICHUE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
Oumertel ["anunes
PaBHOMEpHOE IBUXKEHHE 11O
0K Hoctu. Ilepuon u

9 Py pHOJ https://m.edsoo.ru/PVRBIDTTH
yacToTa oOpaleHusl.
JInHeliHas u yrioBast CKOPOCTH

EHTPOCTPEMHUTEIIHLHOE

10 Henrpoctpemnresbi https://m.edso0.ru/OSLFGWEZY
YCKOpEHHUE
[IepBsiit 3ak0H HproTOHA.

11 https://m.edsoo.ru/T4ADTURL3K
Bexrop cuibr
Bropoii 3akon HeroTona.

12 B https://m.edsoo.ru/5SA28NGVEV
PaBHofelicTByIOIIAs cHia
Tpetuii 3akoH HeroToHa.

13 https://m.edsoo.1u/XPFYG64RM
Cynepno3unus cui
Pemrenue 3agau Ha

14 MPUMEHEHHE 3aKOHOB https://m.edsoo.ru/GEM2S4HK9
Hrrorona

15 Cuina ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3amau no teme «Cuia

16 https://m.edsoo.ru/HML1AMN12
yIPYTOCTH»
JlaGoparopnas pabota

17 «OnpegeneHue )KeCTKOCTU https://m.edsoo.ru/T4PAJAFV1
MPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4WPRASI7

19 Pemenue 3amau no teme «Cuna https://m.edsoo.ru/PJDH2DCI9T




TPEHUSD»

20

Jlaboparopras pabota
"Onpenenenne kodpduimeHTa
TPEHUs CKOJIbKEHUs"

https://m.edsoo.ru/C56RD8EKX8

21

Pemrenue 3agaq no reMme
"3axoHbl Herorona. Cuia
ynpyroctu. Cuna Tpenus"

https://m.edsoo.ru/VT3T38KBU

22

Cuna TsSKeCTH U 3aKOH
BCEMHPHOTO TATOTEHUSI.
VYckopenue cBOOOTHOTO
TaJCHUS

https://m.edsoo.ru/MEETXGF6Q

23

VYpok-koHpepeHus

" JIBUKEHUE TEJT BOKPYT
IPaBUTALIMOHHOTO LEHTpa
(Conneunas cucrema).
lNamakTukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemrenue 3agau o reme "Cuiia
TSDKECTH M 3aKOH BCEMHPHOTO
TATOTEHU"

https://m.eds00.ru/VO2GV8YAT

25

[lepBas kocmuueckas
ckopocTh. HeBecomocTthb 1
Meperpy3Kku

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

26

PaBHOBecue maTepuanbHOW
TOYKHU. AGCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOTO
TeJa ¢ 3aKPerIEHHO’ OChIO

BpaiieHus. MOMEHT CHUJIBL.

https://m.edsoo.ru/AONEMB459




LenTp TsxecTu

27

PaBHOBECHE MaTepuaIbHOI
TOYKHU. AGCOIIOTHO TBEPOE
teso. PaBHoBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpaieHuss. MOMEHT CUIIBI.
LenTp TsKECTH

https://m.edsoo0.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reme
"MomeHT cunsl. LleHTp
TsOKecTH"

https://m.eds00.ru/0QJSN205C

29

[ToaroroBka Kk KOHTPOJBHOMN
pabore 1Mo Teme
"MexaHn4ecKkoe IBUKECHUE.
Bsaumonetlictue Tea"

https://m.edso00.ru/8D7SUVXS5J

30

KonTtponbHas padoTa o Teme
"MexaHn4eckoe IBUKECHHUE.
BsaumoneiictBue Tea"

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmnynec tena. Ummnynbe
CHJIBL. 3aKOH COXpaHEHUS
UMITyJIbCca. YIpyroe u
HEYIPYyroe B3auMoIeHCTBHE

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

32

Pemenue 3aay no Teme
"3aKkoH coxpaHeHus
uMmynbca'

https://m.edsoo.ru/LQO6EH8F9

33

VYpoxk-koHpepeHuus
"PeakTHBHOE NBUKECHUE B
IIPUPOJE U TEXHUKE"

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




34

Mexanuyeckasi pabota u
MOII[HOCTh

https://m.edsoo.ru/FCOHVOYXP

35

PaboTa cubl TSKECTH, CHIIBI
YIPYTOCTH U CUJIbI TPEHUS

https://m.edsoo.ru/Y4AH20MDHI

36

JlaGoparopnast pabota
«OrnpeneneHue padoThl CUIIbI
TPEHUsI IPU PaBHOMEPHOM
JBYKEHUH TEa T0
TOPU30HTAIBHON
MTOBEPXHOCTI

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

37

CBs13b SHEpruu U paboTHI.
[ToreHumanpHas SHEPTUst

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKOI
SHEpPruu

https://m.edsoo.ru/WKXL7NXVR

39

3aKOH COXpaHEHHMS YHEPTUH B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopHas pabota
«M3ydenue 3akoHa
COXpaHCHHUS SHEPT UM

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

41

KonebarensHoe JABUMOKCHUEC U
€T0 XapaKTCPHUCTUKHU

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

42

3aryxaromiue KojaeOaHusl.
BreinyxkaeHnbie KoneOaHusl.
Pezonanc

https://m.edsoo.ru/I3ZKD2M 12

43

MaremMaTnueckul u

https://m.edsoo.ru/O71PZDM11




NIPYKUHHBIA MassTHUKU

44

Ypok-uccnenoBaHue
«3aBUCHUMOCTH TIEpUOIA
KOJICOaHUM OT HKECTKOCTU
IIPY>XKUHBI ¥ MacChl I'py3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGoparopnas pabota
«OmpeneneHne 49acToThl U
nepuoja KojieGaHuu
NPY’>KUHHOI'O MassTHUKA)

https://m.edsoo.ru/FV1Y2NUGC

47

JlabopaTtopHnast pabota
«IIpoBepka HE3ABUCUMOCTH
nepuoaa KojiebaHuu rpysa,
MOJABEIIEHHOTO K HUTH, OT
Macchl rpy3a»

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

48

MexaHHn4YeCcKHe BOJIHBI.
CBolicTBa MEXaHHYCCKHUX
BoJIH. [IpoosibHBIC 1
MOIIEPEYHBIC BOJTHBI

https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koHbepeHIus
"MexaHn4ecKHe BOJIHEI B
TBEPAOM Tene. CelicMuyeckue
BOJIHBI"

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

50

3Byk. Pacnipoctpanenue n
OTpaXXCHUE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBaHue

https://m.edsoo.ru/SRPRGGZVS




"Habnrorenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKYCTHUECKHUI pe30HaHC

https://m.eds00.ru/AOY3HSN3G

53

VYpox-koHpepeHuus
"VnpTpa3zByk U HH(QpPa3BYK B
MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme "3aKOHbI
COXpaHeHUsA. MexaHn4eCcKue
KoJieOaHus U BOJTHBI"

https://m.edsoo.ru/7YAJAVS5TM

55

KonTposbHas paboTa no teme
"3aKOHBI COXpaHEHHUSI.
Mexanuveckue KojaeOanus u
BOJIHBI"

https://m.edsoo.ru/ZVD77Z44VH

56

DJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMAarHUTHbIE BOJHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
3JIEKTPOMArHUTHBIX BOJIH JIJIsI
COTOBOI1 cBs3H"

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

59

Ypok-uccnenoBaHue
"N3y4yeHne cBONCTB
JIEKTPOMArHUTHBIX BOJIH C

https://m.edsoo.ru/SHN7BSEB4




IIOMOIIILE0 MOOUIIEHOTO
tenedona”

60

Pemenne 3amau Ha
OIPEAEIIEHUE YaCTOThI U
JJIMHBI BHCKTPOMaFHHTHOﬁ
BOJIHBI

https://m.edsoo0.ru/WIGCO6QSN

61

DneKTpoMarHuTHas pupoaa
cBera. CKOpOCTh CBETA.
BosHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBeTa.
[IpssMmonHEHOE
pacnpocTpaHeHue CBETa.
3atmenus CousiHna u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTPa)KEHUS CBETA.
3epkana. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHA
OTPaKCHHUS CBETA

https://m.eds0o0.ru/QONUKCDOB

64

[Ipenomiienue cBera. 3akoH
MIpPEeIOMIICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TosnHO€ BHYTpEHHEE
OTpa)keHHE CBETA.
Hcnonb30BaHne NOIHOTO
BHYTPEHHETO OTPaKCHHUS B
OTNITUYECKUX CBETOBOIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaGopaTopHas pabora
"HccmeqoBaHue 3aBUCUMOCTH
yria MpeIoMIICHHUs] CBETOBOTO

https://m.edsoo.ru/R800OIT10S




Jy4a OT yIJla aJieHus Ha
nn

rpaHuLe "BO31yX-CTEKIIO

67

VYpox-koHpepeHuus

"M croib30BaHue IIOJHOTO
BHYTPEHHETO OTPaKCHHUSI:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBS3b"

https://m.edsoo.ru/0L9F63ZRU

68

JInusel. Ooruyeckas cuia
JIMH3EI

https://m.edsoo.ru/ZV702L.97F

69

[TocTpoenue n3obpaxeHuit B
JMH3aX

https://m.edsoo.ru/MWU2 YHLIN

70

Jlaboparopnas pabota
"Onpenenenre GOKyCHOTO
pacCTOSIHUA U ONITUYECKOM
CHJIBI COOMpAIOIIEH JTUH3HI"

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

71

Ypok-koHbepeHus
"OnTHYeCKHE JINH30BLIE
npudopsr"

https://m.edsoo.ru/KKVRKOP3D

72

I'ma3 kak ontuyeckasi cucreMa.
3penue

https://m.edsoo.ru/KP1 ACI9PW

73

Ypok-koupepennus "ledexTs
3penusi. Kak coxpanutb
3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue Genoro cBeta B
cnektp. OnbiTel HetoTOHA.
CrnoxeHue CieKTpalbHbIX
uBetoB. [{ucnepcus cera

https://m.edsoo.ru/ZPRFN4D5V




Jlaboparopnast pabota
"OnpITHI IO Pa3I0KEHUIO
0eJ10r0 CBEeTa B CIEKTP U

75 https://m.edsoo.ru/ESISL6TCH
BOCIIPUSTHIO IIBETA TIPEIMETOB
IIpU UX HAOJIIOACHUU Yepes
L[BETOBbIE (pUILTPHI"
VYpok-npaktukym "BonHoBbIE
76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u nuppaxus'
Omertel Pesepdopma n
77 aetapia P(bo p;l aATOMa https://m.edsoo.ru/P922QVFIV
IUIaHEeTapHask MOIENIb aTOM
IToctynarer bopa. Monenb
78 a0 ZBopa p a https://m.edsoo.ru/OBJPHE0G?2
TOM
Hcnyckanue u norjonieHue
79 cBeTa aToMoM. KBaHTEI. https://m.edsoo.ru/MOLRTHPCO
JIuHeityaTbie CEKTPbI
YpoK-npakTUKyM
80 "HabnroieHne crieKTpoB https://m.edsoo.ru/7INCLNW296
ucmnyckanus"
81 PagnoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO SIIpa.
82 0 p o https://m.edsoo.ru/IRVESKOFK
YKJIOHHAsI MO/JIENb
PamnoakTuBHBIE IPEBpAIIICHUS.
83 W A peppaill https://m.edsoo.ru/RA796TPSP
30TOIIBI
Pemienue 3agad mo reme:
84 a https://m.edsoo.ru/ WX2HQP2S6

"PagnoaKTUBHEBIE




npespaieHus"

85

[Iepnon nomypacnana

https://m.edsoo.ru/WZDJCOES87

86

VYpox-koHpepeHuus
"PanuoakTuBHBIE U3TyYCHUS B
IpUpOJIE, MEAULIMHE, TEXHUKE"

https://m.edsoo.ru/X1J4002C4

87

SAnepubie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCE

https://m.edso0.ru/YOQ2XMKOO

88

DHeprus CBA3M aTOMHBIX sJIEP.
CBs13b MacChl U SHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pemrenue 3amayq mo reme
"SAnepHbie peakun"

https://m.edsoo.ru/OD4KHL Q4T

90

Peakuuu cunTe3a u AeneHUs
saep. ICTOUHUKH HEprun
CouHIia 1 3BE31

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYCHHUH Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJHBIL.
KBanToBbIe siBneHUA"

https://m.edsoo.ru/TBOXB9TUO

93

KonTtponpHas pabota o Teme
"DIEeKTpOMAarHUTHOE MOJIE.

https://m.edsoo.ru/SUTJAFD6U




DNEeKTPOMAarHUTHBIE BOJIHBI.
KBauroBeie saBienms"

94

[ToBTOpEHue, 06001IEHNE.
Jlaboparopabie pabOTHI 1O
Kypcy "B3aumoneiicrsue Ten"

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

95

[ToBTOpEHue, 06001IEeHNE.
Pemrenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a]1a4 110 TeMe
"TennoBsie mporecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHME, 060OIIEHNE.
Pemrenne pacueTHsIxX U
KauyeCTBEHHBIX 33/1a4 110 TeMe

Al

"KIIJI TerioBeIX ABUTATENCH

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHME, 060OIIEHNE.
Pemenue pacueTHbIxX 1
KaueCTBEHHBIX 33/1a4 110 TeMe
"KII/ snexrpoycTtaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEeHME, 00OOIIECHNE.
JlabopaTopHbie pabOTHI 11O
Kkypcy "CBeToBbi€ ABICHUA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpEHME, 000OIICHNE.
PaboTta ¢ TekcTaMH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

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

100

IToBTOpenue, oboOIIeHNE.
Pabora ¢ TexcTamu 1o TeMe
"Kosnebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT




[ToBTOpenue, 06001ICHNE.
101 Pabora ¢ TexcTamu 1o TemMe
"CBeTOBBIE SIBJICHUS"

https://m.edsoo.ru/LG327I1SQ6

[ToBTOpEHue, 06001IEHNE.

102 Pabora ¢ TexcTamu 1o TemMe
"KBanToBas u siepHas

¢uzuxa"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102

27







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111ero
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth ABJICHHA IO OIMMCAHUIO UX XAPaKTCPHBIX CBOIICTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘-IGCKO€ SIBJICHUEC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4YHCJIE€ (PU3NUECKHE SBICHUS B
NpHUpOJe, TMPH OSTOM TMEPEBOAWTH MPAKTHYECKYIO 3aaady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA  (TMPU3HAKH)

(bUBUYECKUX SIBJICHUHN

1.4

OTHCHIBaTh HM3y4EHHbIE CBOMCTBA TeNl U (PU3UYECKHE SBIICHUSA,
UCHOJIB3YsT (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YEMbIX BEJIIMYUH, HUX
0003HaYeHHUs] M EOUHHLBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(GbopMyIbl, CBSI3BIBAIOLIUE JAaHHYIO (U3UYECKYIO BEIUYMHY C
OPYTMMU  BEJIMYUHAMH,  CTPOUTHh  TIpaQUKHd  H3YYEHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie SABJICHHUA H
IIPOLECChl, HUCIIOJIb3ysl H3YUYCHHBIC 3aKOHbI, IIpU 3TOM [JaBaTb
CJIOBECHYHO (I)OpMyJ'II/IpOBKy 3aKOHa n 3al1uChbIBaThb €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBACHATH (I)I/I3I/I‘ICCKI/IC SABJICHUS, IIPOLECCHI U CBOICTBa TCJI, B TOM
YUCJI€ U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa: BBIABJIATH NPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH

oObsicHeHue U3 1 — 2 Jormyeckux MIaroB ¢ omopoi Ha 1 — 2




M3YYEHHBIX CBOMCTBA (PM3MUYECKHUX SBICHUH, (PU3NUYECKUX 3aKOHA

HJIK 3aKOHOMCPHOCTU

1.7

pemarb pacu€THble 3a7auu B 1 — 2 1elcTBUSA, UCHOJB3YsI 3aKOHBI U
(dbopmynbl, CBS3bIBaOIME (PU3UYECKUE BEIMYMHBI: HA OCHOBE
aHalaM3a yCIIOBMS 3aJa4yd  3allUChIBATh KPAaTKOE YCIIOBHE,
HOJICTABIISATh (PU3MUECKUE BEIWYMHBI B (POPMYJBI M IMPOBOIUTH
pacuérel, HAXOAWUTH CIIPABOYHBIE JAHHbBIE, HEOOXOAMMBIE IS
peumieHus  3aAad, OLEHUBATh PEATUCTUYHOCTH  IOJYyYEHHOH

(bu3UYEeCKO BETUUHHBI

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH HOMOIIH
(1)I/ISI/I‘~IGCKI/IX METOA0OB, B OIIMCAHHHW HCCICAOBAaHUA BbIACIATH
MpoBepsieMoe  NPEINoJiokeHne  (THIoTe3y), pa3iauyaTth U
HUHTCPIPECTUPOBATH HOJ'Iy‘—I&HHBIfI pE3yiabTaT, HAXOAUTDH OIIIMOKH B

XOJ€ OIIbITa, A€JIaThb BEIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

IIPOBOAUTE OIIBITBEI ITO Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SIBJICHUU WJIH
(bu3UYeCKuX  CBOWCTB  Tell:  (OPMYIMpPOBATH MPOBEPSEMBIC
MPEIONIOKEeHNS, COOMpaTh YCTAHOBKY W3 TNPEIIOKEHHOTO
0o0OpyIOBaHUs, 3alUCBHIBATH XOJ OMNBITa ©W  (HOpPMyTHPOBATH

BBIBO/JIBI

1.10

BBITIOJIHATH MPsIMble U3MEPEHHUS C UCIOJIB30BaHUEM aHAJIOTOBBIX U
U (GpPOBBIX MPUOOPOB, 3aUCHIBAThH MTOKA3aHUS PUOOPOB C YUETOM

3a/ITaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IIPOBOAUTH HMCCJICIOBAHHUE 3aBHUCHMOCTHU O,HHOﬁ (bHSPI“IGCKOfI
BCJIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHHEM IIPSAMBIX H3MCpCHHI>i,
Y4aCTBOBATH B IIJIAHUPOBAHUU yqe6H0r0 HCCIICOOBAHUA, CO6I/IpaTB
YCTAHOBKY U BbBIMNOJHATE HU3MCECPCHU:A, CICAYA IPECAIIOKCHHOMY
IJI1aHy, (bHKCHpOBaTB PE3YJIbTAThI HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCJIMYMH B BUAC IMPCIIIOKCHHBIX Ta6J'II/II_I n I’pa(bI/IKOB,

ACJIaTh BBIBOIBI 11O PE3YyJIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHLIC NU3MCPCHUA @mn%cxnx BCJIIMYHMH, CIICAYA
npez[non(eHHoﬁ HUHCTPYKOUH: TIpU  BBINNOJHCHUUA I/I3MepeHI/II71
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHHUC

HCKOMOH BEIUYHMHEI




1.13

coOmonaTh TMpaBWiIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh IPUHLMIIBI JACUCTBUS NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPHUHIMIBLI ACUCTBUS H3Y4ECHHBIX
npruOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX OIHCAHUS,
UCTIONB3YSl 3HAHUS O CBOWCTBAaX (PM3MYECKMX SBICHUH U

HeoOX0ouMbIe (PU3HUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTE MpPUMEPbl (HAXOAUTh HH(GOPMALMIO O TPUMEPAX)
MPaKTUYECKOIO  HUCIHOJIb30BaHUSA  (U3MYECKUX  3HAHUM B
MOBCEHEBHON JKM3HM JuId oOecredyeHuss Oe30MacHOCTH IpH
oOpalleHUH ¢ npubopaMHM M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHEHHUs 3JI0OPOBbS U COONIOAICHHS HOPM HKOJIOIHUYECKOTO

MOBEACHUS B OKPYKAIOIIEN cpelie

1.16

OCYILIECTBIISATH OTOOpP UCTOYHHUKOB MH(opmanuu B cetu MHTepHET
B COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS pa3IMYHbIX UCTOYHUKOB
BBIIEIIATh UHPOPMALIUIO, KOTOpast SIBJISETCS MPOTUBOPEUMBON HITU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIO0JIb30BATh npu BBITIOJTHEHUH y4EOHBIX 3a/laHui
HAyYHOTIONMYJISIPHYIO  JIUTEpaTypy (DU3HUECKOro  COJEp:KaHuUs,
CIpaBOYHBbIE MaTepHalibl, pecypchl cetu VHTepHeT, BIameTh
npuéMaMM ~ KOHCIEKTHPOBaHUS  TEKCTa,  IpeoOpa3oBaHUs

uH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKUE IHCbMEHHbIE U  YCTHBIE
CcoOOLIeHUss Ha OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpMaLUU
¢u3nyeckoro coJepkKaHus, B TOM 4HcIe IyOJIMYHO JieslaTh
KpaTKUe COOOLIEHHsI O pe3yiabTaTax IPOEKTOB WM Y4eOHBIX
UCCIICIOBAHUM, NMPU 3TOM T'PaMOTHO MCIOJB30BATh H3YyYEHHBIN
NOHATUIHBIN  ammapar  Kypca  (U3MKHM,  COMPOBOXKIAThH

BBICTYIUICHUC Hpe3eHTaI.[HefI

1.19

Ipu BBITNIOJTHCHU U y‘Ie6HBIX IMPOCKTOB )51 HCCeI0BaHUMN
pacipeaciiaThb 0053aHHOCTH B rpymmne B COOTBCTCTBHU C
IOCTaBJICHHBIMHU 3aJadaMiu, CJICIUTh 3a BbINNOJHCHUCM IIJIaHa

ﬂeﬁCTBHﬁ, aJICKBATHO  OLCHHBATH COOCTBEHHBIH BKJIad B




ACATCIBbHOCTD T'pYIIIIHL, BBICTpanBaThb KOMMYHHUKAaTUBHOC

B3aUMO/JICICTBUE, YYUTHIBAsI MHEHHUE OKPYKAIOIIMX

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOIi MPOrPaMMBbI OCHOBHOT'O 00111er0
o0pa3zoBaHus

1.1

HCITIOJIB30BaTh NOHATHA

1.2

pasiinvdaTth ABJICHHA IO ONMMCAHUIO UX XAPAKTCPHBIX CBOWICTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (i)I/ISI/I‘IeCKOG SBJICHHUC

1.3

pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpY)KaloIlleM MHpe, B TOM 4YHucie (U3NUECKHE SBJICHUS B
pUpoje, MpPH OTOM [EPEBOJAUTH MPAKTUUYECKYIO 3a7ady B
yueOHYyI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBAa  (TPU3HAKH)

(bU3UYECKUX SIBJICHUHN

1.4

OTHCHIBaTh HM3y4EHHBbIE CBOMCTBA TeNl U (PU3WYECKHE SBIICHUS,
UCToNb3ys (M3MYECKUE BETUYMHBI, IPU ONUCAHUU TPABUIHHO
TpPakTOBaThb (U3UYECKUN CMBICI  HCIIOJIb3YEMbIX  BEJIWYHH,
0003HaYeHHs] W EOUHHLBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(GbopMyIbl, CBS3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIUYHHY C
OPYTMMU  BEJIMYUHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX

3aBHCHUMOCTEH (bI/I3I/I‘IeCKI/IX BCJIIMYHH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IG SABJICHHUA H
IIPpOLECCChl, HUCIIOJBb3Yysl H3YUYCHHBIC 3aKOHbI, IIpU 3TOM [aBaTb
CJIOBECHYHO (bOpMy.]'IPIpOBKy 3aKOHa u 3al1uChbIBaTh €ro

MAaTCMAaTH4YCCKOC BbIPAKCHUC

1.6

O0OBICHATH (PU3MUECKHE MPOIIECCH M CBOMCTBA TEN, B TOM YHCIIC U
B KOHTEKCTE CUTYyallMi MPAKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITH TTPUUMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
u3 1 — 2 JOrMYyecKMx MIaroB C MOMOIIbI | — 2 M3y4eHHBIX
CBOMCTBa (u3MUECKUX sBINEHUM, (U3MUECKUX 3aKOHA HIIHU

3aKOHOMCPHOCTH




1.7

pemarh pacu€THbIe 3a7auu B 2 — 3 1€HCTBUSA, UCIIOJIb3YsI 3aKOHBI U
(dopmynbl, CBs3bIBaOIME (PU3UUYECKUE BEIWYMHBI: HA OCHOBE
aHally3a YCJIOBHS 3aa4M 3allUCBIBATh KPATKOE YCIIOBUE, BBISABIATH
HEJOCTAaTOK JAHHBIX JUISl PELEHUs 3aJlaud, BbIOMpPATh 3aKOHBI U
(dbopmynbl, HEOOXOAUMBIE IS €€ PEeLICHHs, TIPOBOJAUTE PAacuETHl U
CpaBHUBATh TMOJYYEHHOE 3HA4YeHHWE (U3NYECKOH BEIMYUHBI C

HN3BE€CTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIU
(u3MUeCKUX METOJOB, HCIHOJbB3Yysl OINHCAaHUE HCCIEA0BAHMUS,
BBIJIEIIATH IIPOBEPSIEMOE IIPEATOJIOKEHHE, OLICHUBATh
MIPAaBWJIBHOCTh TOPSAKA IPOBEACHUS WCCIEAOBAaHUsA, JI€IaTh

BBIBO/IbI

1.9

MPOBOJIUTH OMBITHI MO HAOIIOACHHUIO (DU3UUCCKUX SIBICHUU WITU
(bu3UYecKuXx  CBOWCTB  Tell:  (OPMYIHpPOBATH MPOBEPSEMBIE
MPEANOJIOKEHUS,, COOMpPAaTh YCTAHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHNUs, OTIUCHIBATh XO/1 OMbITa U (POPMYIHPOBATH BHIBOIbI

1.10

BBITIOJIHAT TMPSIMbIE M3MEPEHUS C UCIOJIB30BAHHUEM aHAJIOTOBBIX
npuOOpoB U JNAaTYMKOB (U3HYECKUX BEJIMYMH, CpPaBHUBATH
pe3ynbTaThl HM3MEpPEHUH C y4€TOM 3aJlaHHON  aOCOIOTHOM

MOTPEIIHOCTH

1.11

IPOBOAMUTH HCCIIEJJIOBAHHE 3aBHCUMOCTH OJHOM  (u3mvecKoi
BEJIMYMHBI OT JAPYroM C HCIOJIb30BAHUEM MPSMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCIEAOBaHHUE, COOUpATh YCTAHOBKY M BBIIOJHATH
U3MEpEeHUs, Cllefysd MpeAJI0OKEeHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynpTaThl IOJYYEHHON 3aBUCUMOCTH B BHJE TaOIHIl H

l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YyJIbTaTaM UCCICAOBAHUSA

1.12

IMPOBOAUTL  KOCBCHHBIC  H3MCPCHHA q)HSI/I‘leCKI/IX BCINYHNH:
IJIaHUPOBATb HU3MCPCHUA, C06I/IpaTB OKCIICPUMCHTAJIbHYTO
YCTAHOBKY, CJICAyA HpeHHO)KeHHOﬁ WHCTPYKIHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'IIO,Z[aTL IpaBHJIa TCXHUKU 0€30IMacHOCTH npu pa60Te C

1a00paTOpPHBIM 000PYIOBAHUEM

1.14

XapaKTCPU30BaTh NPUHIUIIBI JIeicTBUs N3Yy4YCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OMUCAHUS, UCIOJb3Ys
3HaHHUSI O CBOMCTBaX (PU3UYECKHX SIBICHHA W HEOOXOIUMBIC

¢u3nveckrne 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCThIE  TEXHUYECKUE ycTpoiictBa U
U3MEpUTENIbHBIE MTPUOOPHI MO CXeMaM M CXEMaTHUYHBIM PUCYHKaM,
COCTaBJIATh CXEMBI JIEKTPUUYECKUX LIENEH C MOCIE0BATENbHBIM U
NapaJlIe/IbHbIM COEAMHEHUEM JJIEMEHTOB, pa3iauyas YCJIOBHbIE

0003Ha4YeHUSI FIIEMEHTOB AIEKTPUUECKUX IIeTel

1.16

MPUBOJUTh MpPUMEPHl (HAXOAUTh HHPOpPMAIUIO O MpHUMEpax)
MPaKTUYECKOIO  HCIOJIb30BaHUA  (PU3MYECKUX  3HaHUM B
MOBCEHEBHON JKM3HM JuId oOecredyeHuss Oe30MacHOCTH MpU
oOpallleHUd C mpubopaMH M TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS U COONIOJIEHHUS HOPM HKOJIOTHYECKOTO

MOBEACHUS B OKPYKAIOIIEN cpelie

1.17

OCYIIECTBJISATh TIOUCK MH(pOpManuu (U3HIECKOTO COJAEPKAHUS B
cetu HMHTepHET, HAa OCHOBE HMEIOMIMXCA 3HAHUM H IMYTEM
CpaBHEHHUS JOTIOJTHUTENBHBIX HCTOYHUKOB BBIIETISATH
nHpopMalnio, KOTOpasl SBISETCS MNPOTUBOPEUYMBON WU MOXKET

OBITH HEJIOCTOBEPHOU

1.18

UCIOJIb30BaTh IPH BBINOJHEHUM YUEOHBIX 3aJaHUil Hay4dHO-
HOMYJISIPHYIO JTUTEpaTypy GU3UYECKOTO COMNEPKaHUs, CIIPABOYHBIE
MaTepuaibl, pecypchl cetu VIHTepHeT, BiageTh npUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMaLUU U3

OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC IUCHMCHHBIC W KpaTKUE YCTHBIC
cooOrmeHus, 0000mas nHpopMaIrio U3 HECKOJBKHUX HCTOYHUKOB
(U3NYECKOTO COJCPKAHUS, B TOM YHCIE IMyOJIMYHO MPEACTABISATh
pe3y/nbTaThl MPOEKTHOW WIIM HUCCIEIOBATEIBCKOW JESITEIbHOCTH,
Opu 3TOM TPaMOTHO HCIMOJNB30BaTh HW3YUECHHBINH TMOHATUHHBIN
anmapaT  Kypca  (U3HMKH,  COMPOBOXKJIATh  BBICTYILICHUE

Ipe3eHTaluen

1.20

Ipu BBITNIOJTHCHU U y‘Ie6HHX IMPOCKTOB )51 HCCeI0BaHUMN
(I)I/I3I/I‘-ICCKI/IX mpouecCOB PACHPCACIIATH 0053aHHOCTH B Tpynmec B

COOTBETCTBMM C IIOCTABJICHHBIMHU  3aJadaMu, CICOAUTh  3a




BBITNIOJIHEHUEM IUIAHA JIEUCTBUIA U KOPPEKTUPOBATH €r0, aJ€KBATHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTH TPYIIIBI,
BBICTPANBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, IPOSBIIASL

TFOTOBHOCTb pa3pelaTh KOHPIUKTbI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 00111er0o
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth ABJICHHA IO OIMMCAHUIO UX XAPaKTCPHBIX CBOIICTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JaAHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4HCIEe (QU3NYECKHE SBICHHUS B
NpHUpOJE, TPH DSTOM TMEPEBOAMTH MPAKTHYECKYIO 3a1ady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA  (MPU3HAKH)

(bU3UYECKUX SIBJICHUHN

1.4

OTHCHIBaTh HM3y4EHHbIE CBOMCTBA TeNl U (PU3WYECKHE SBIICHUS,
UCTIOJIB3YSl (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJIB3YEMbIX  BEJIUYHH,
0003HaYeHHs] W EOUHHLBI (PU3MYECKUX BEIUYMH, HAXOJUTh
(bopMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C
OPYTMMU  BEJIMYUHAMH,  CTPOUTh  TpaQUKHd  H3YYEHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHHUA H
IIPpOLECChl, HUCIIOJIb3ysl H3YUYCHHBIC 3aKOHbI, IIpU 3TOM [JaBaTb
CJIOBECHYHO (bOpMy.]'IPIpOBKy 3aKOHa u 3al1uChIBaTh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHSITH (I)I/I3I/I‘-ICCKI/IC MponuecCChl U CBOMCTBaA TCJI, B TOM YHUCJIC U
B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTepa:
BBIABJIATE MMPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHUE

u3 2 — 3 JIOrMYeCKHX IIaroB ¢ MOMONIbI0 2 — 3 H3Y4YEHHBIX




cBoiicTBa (u3MYEeCKUX SBICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a7a4u (OMMpArOLUecs Ha cucrteMy u3 2 — 3
YpaBHEHUI), HCHOJIb3ysd 3aKOHbI U (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE AaHAIN3a YCIOBUS 3aJa4d
3alMCBbIBATL KPATKOC YCJIOBHUC, BBIABIIATH HCAOCTAIOIIUC WA
U30BITOYHBIE  JIaHHBIC, BBIOMpPATh 3aKOHBI ©  (OPMYIIHI,
HGO6XOI[I/IMI)IC AJid pe€ICHUA, MPOBOAWTH pvaéTBI 1 OIICHUBATH

PCATUCTUIHOCTD MMOJIYYCHHOI'O 3HAUCHUA q)HSI/IqGCKOfI BCJIIMYHHBI

1.8

pacrio3HaBath MPOOJIEMbI, KOTOPblE MOXKHO PEIIMTH MPU TOMOIIN
(U3NYECKUX METOJIOB, MHCIONb3ys OIUCAHUE MHCCIIEAOBAHMUS,
BBIICTIATH IIPOBEPSEMOE MPENION0KEHHNE, OLIEHUBATh ITPABUIBHOCTD
MOpsAAKa  IPOBEICHMS  MCCIEAOBAaHWA,  J€JlaTh  BBIBOJBI,

WHTEPIPETUPOBATH PE3Y/IbTAThl HAOIOICHUH U OTIBITOB

1.9

IIPOBOAUTE OIIBITBEI ITO Ha6J'IIO}IeHI/IIO Q)HSI/I‘-IeCKI/IX SIBJICHUU WJIH
(U3NYECKUX CBOWCTB TEN: CAMOCTOSITEIEHO COOMpPATh YCTaHOBKY
13 U30BITOYHOTO Habopa 00OpyIOBaHMS, OMUCHIBATH X0l OMBITA U

€ro pe3ynbTaThbl, GOPMYIHUPOBATH BHIBOIbI

1.10

MPOBOJIUTh TIPH HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPCHHI,
ompeneNsisi CpeiHee 3HAUYCHUE M3MepsieMOl BelH4YHHbI ((PoKycHOe
paccTosiHue coOuparoiel JUH3bI), 000CHOBBIBATh BHIOOP criocoda

U3MEpeHHS (M3MEPUTEIHHOTO MPUOopa)

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHCHMOCTEH (1)I/I3I/ILI€CKI/IX BCIINYHH C
HCIIOJIb30BaHHUCM MPpAMBIX H3MepeHI/II>'IZ IIJIAHUPOBATDH
HCCIICAOBAHUC, CaMOCTOATCIIbBHO CO6I/Ip8.TB YCTaHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX
BCJINYHMH B BHIC Ta6J'II/II_II/I r paq)I/IKOB, A€JIaTb BBIBOJBI IIO

pe3yiibTaTaM HUCCICIOBAHUA

1.12

IMPOBOANUTL  KOCBCHHBIC  HN3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCIIMYHH:
IJIAaHUPOBATb HU3MCPCHUA, C06I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJHATL HU3MCPCHHUA, CICAYA npez[noxceHHoﬁ
WHCTPYKIOUH, BBIYUCIATH 3HAUCHUC BCIIMYWMHBI U aHAJIM3UPOBATH
MOJIYYCHHBIC PE3YyJIbTaTbl C y‘IéTOM 33JJaHHON  MOT PCHIIHOCTU

U3MEpEHUN




1.13

coOmonaTh TMpaBWiIa TEXHUKUM O€30MacHOCTH Tpu pabore ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE TIPHU3HAKU M3YYCHHBIX (PU3HMUECKUX MOJICICH:
MaTepuaibHas TOYKa, a0COJIIOTHO TBEPAOE TEI0, TOYCUHBIH
VCTOYHMK CBETA, JIyd, TOHKas JIMH34, IUIAHETApHAsT MOJIENIb aTOMa,

HYKJIOHHagd MOACJIb aTOMHOTO sapa

1.15

XapaKTepU30BaTh MPHUHLUIBI JEHCTBHUS W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX OINMCAHMS, UCIOJIb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUH M HEOOXOIUMBbIE

(u3nyecKkrue 3aKOHOMEPHOCTH

1.16

HCIIOJb30BATh CXEMbl M CXEMAaTHYHBIE PHCYHKHM HW3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEpPHUTENbHbIX  NpUOOpOB U
TE€XHOJOTMYECKUX  MPOIECCOB  MNpPH  pelieHuu  ydeOHo-
MIPAaKTHUYECKUX 33Ja4, OINTUYECKHE CXEMbl JUII TOCTPOECHUS

n300pakeHUH B TUIOCKOM 3€pKajie M COOMparomei JIMH3e

1.17

MPUBOIUTE TIPUMEPH (HAXOMUTh WHOOPMAIUIO O TPUMEPAX)
MPAKTUYECKOTO  WCIIOJIb30BaHMS ~ (U3WYECKUX  3HAHWHA B
MOBCETHEBHOM KW3HM [UIsl oOecredeHus: O€30MacHOCTH P
oOparieHun ¢ TpuUOOpaMH W TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHS 3JI0POBbS M COOJIOACHUS HOPM OSKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIECH cpesie

1.18

OCYILIECTBIISITh MOUCK MH(MOpPMALUU (PUIUUECKOTO COACpKAHUS B
cetu HMHTepHeT, caMoOCTOSTENbHO (HOPMYIUPYsS MOUCKOBBIN
3arpoc, HaXOJUTh MYTH OIpPEAEICHHs T0CTOBEPHOCTH MOTYyYEHHOM
uH(pOpPMAaIIMK Ha OCHOBE MMEIOUIUXCS 3HAHUW U JOTMOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCMOJIb30BAaTh MPU BBINOJHEHUM Y4YeOHBIX 3aJaHUA Hay4dHO-
HOMYJSPHYIO JIUTEPATYPy (PU3HUECKOTO COAEpIKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcbl ceTH [HTepHeT, BiageTh NpUEMaMU
KOHCIIEKTUPOBAHMUs TEKCTa, NpeoOpa3oBaHus HHPOpMALUU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

CO31aBaThb COOCTBEHHBIC IHUCHMEHHBIE U YCTHBIC COO6IJ.[€HI/I$I Ha

OCHOBC HH(bOpMaIlHH N3 HCCKOJIbKHMX HMCTOYHHKOB (pI/I3I/II-ICCKOFO




COJiepXKaHus, MyOIUYHO TPEACTABIATh PE3yAbTaThl MPOCKTHOMH
WM UCCIIENOBATEIBCKOW JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM IOHATUWHBIM amnmapar Hu3y4aeMoro
paszena (PU3UKH U COIPOBOXKJATh BHICTYIUICHHE NPE3eHTalMel C

y4€ToM 0cOOECHHOCTEH ayJTUTOPUH CBEPCTHUKOB

1.21

OpU  BBIIIOJHEHUH Y4E€OHBIX TIPOEKTOB U  MCCIEAO0BAHUMN
(U3NYECKUX TIPOIIECCOB PACTIPEACIATh OOS3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMM  33JayaMH, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA JIEHCTBUN U KOPPEKTHPOBATh €r0, aeKBAaTHO
OIICHMBaTh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TPYIIIHI,
BBICTPAaWBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, MPOSIBIIAL

TOTOBHOCTb pa3periaTh KOHPIUKTbI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIETO MUPA

1.1

®usnka — Hayka O Ipupoje. SIBiIeHus NpUPOIBI.
@u3nyecKue SBICHUSA: MEXAHWYECKHE, TEIUIOBBIE,

QJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BeMUUMHBL. M3MmepeHue Qusnueckux
BenmuuuH. @usnueckue mnpubopsl. [lorpemmHocTts

U3MepeHnil. MexyHapoHas CUCTEMA €TUHUIL

1.3

EcrecTBeHHOHAYYHBIN METO MO3HAHUA:
HaOJIIOICHWE, TIOCTAaHOBKAa  HAyYHOTO  BOIpOCa,
BBIJIBKEHUE THUIOTE3, DKCIEPUMEHT IO TPOBEPKE

THIOTE3, 00BICHEHNE HAOII0JaeMOI0 SABJICHUS

1.4

Onucanne (Qu3MUecKux SBIEHUH C  TIOMOIIBIO

MoJeien

1.5

[TpakTrueckue pabOTHI:
N3Mepenne pacCTosTHUM.
H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pa3MepoB MaJbIX TEJ.
N3mepenue TEMIEPaTyphl npu MOMOIIH

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/Ie BCIICCTBA: aTOMbl W MOJICKYJIBI, HX
pa3MEphL. OHLITLI, AOKa3bIBAOMUE NTUCKPETHOC CTPOCHUC

BEIlEeCTBA

2.2

JBwxenne wyactun BemiecTBa. CBS3b CKOPOCTH
JBWKEHHUSI YacTULl C Temmeparypoi. bpoyHoBckoe

IBIDKeHue, T dy3us




2.3

B3aI/IMOI[eI>'ICTBPIe YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBAHHUEC

24

ArperaTHble COCTOSIHMSI ~ BEILLECTBA: CTPOEHHE
ra3oB, JKUJIKOCTEM U TBEPABIX (KPUCTAJUIMYECKUX) TEJI.
B3aumocBsa3p Mexay CBOWHCTBaMHU BEUIECTB B pa3HBIX
arperaTHbIX COCTOSHHUSIX M HMX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOThI:
Onenka pauaMerpa aromMa METOJOM DPsJIOB (C
UCIIOJIb30BaHueM poTorpaduii).
OnpIThl IO HAOMIOJEHUIO TEIUIOBOTO PACHIMPEHUS
ra3os.
OnpiTbl 1O OOHApy)KEHHUIO  JEUCTBHUS  CHI

MOJIEKYJISIPHOTO TPUTSKECHUS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe NBIDKEHUE. PaBHoMepHOE u
' HEpPaBHOMEPHOE JBWKEHUE
CKOpOCTb. Cpennsis CKOpPOCTh npu
3.2 HEPAaBHOMEPHOM JBMKEHUU. Pacu€r mytu U BpeMEHH
JBUKCHUS
SIBnenue WHEPIIUH. 3akoH WHEPIIHH.
33 BzaumopeiictBue Tenm Kak NpUYMHA U3MEHEHUS
' CKOPOCTM JBMXKEHHS Tel. Macca Kak Mepa
WHEPTHOCTH Teja
34 [InoTtHOCTH BemiectBa. CBs3b IJIOTHOCTU C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BelllecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOIEHCTBUS TEIl
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
. IIOMOUIBIO JUHAMOMETPA
37 SBnenne TaroreHus u cuna  TsokectH. Cuna
. TSDKECTH Ha JApYyrux miaaHerax. Bec rena. HeBecomocTh
3.8 Cuna tpeHus. TpeHHE CKOJIBKEHUS U TPEHHE IOKOSI.




Tpenue B Ipupoae U TEXHUKE

1.9 CrnosxeHue cuil, HallpaBJIEHHbBIX 110 OJIHOM MPSIMOH.
PaBHOelicTBYIOIIAS CHIT

[IpakTnueckue pabOThI:

OnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHXKEHUS
(mapyka B OKUJIKOCTH, MOJENIU 3JIEKTPUUECKOTO
aBTOMOOWIIE U Tak painee). OmnpeneneHue cpenHen
CKOPOCTH CKOJBKEHHS Opycka WIM IIapuka [0
3.10 HAKJIOHHON mockoctu. OrnpeneneHne IIOTHOCTH
TBépAoro  tena.  OmNbITE,  JAEMOHCTPUPYIOIINE
3aBUCUMOCTb pacTsbkeHus (aedopmanuu) mpyKUHbBI
OT NMPUJIOKEHHON CWIIbl. ONBITHI, IEMOHCTPUPYIOIIHE
3aBUCHUMOCTb CHUJIbI TPEHUS CKOJIBKEHUS OT Beca Tella

U XapakTepa CONPHUKACAOIIUXCS TTOBEPXHOCTEN

@u3nyecKue SBICHUS B IIPUPOJIE: IPUMEPBI IBUKCHHUS
3.11 C Pa3IMYHBIMU CKOPOCTSMU B JKMBOM M HEXHUBOM

NpUpoOJIe, NEHUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE

Texnuueckue YCTPOMCTBA: JTMHAMOMETD,
3.12
MOAIINITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

HaBnenue TBEpAOro tena. CriocoObl YMEHbBILICHUS U

1 YBEJIMYEHUS J1aBICHUS
42 JaBnenue ras3a. 3aBUCUMOCTb JaBJIE€HHMS Traza OT
' 00BEMa, TEMITEPaTypPhI
43 [lepenaua naBneHust TBEPABIMU TEJIAMU, )KUIKOCTAMU
' u razami. 3akoH [lackans. IIneBMaTHuecKkne MaIInHbI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TJIYOUHBI.
4.4 I'mapocratnyeckuit  mapajgokc.  CooOlmiaromuecs
cocyabl. 'mapaBnndeckre MEXaHU3MBI
Atmocdepa 3emun u  aTMOC(epHOE JIaBJICHUE.
n [IpuumHbl CyIIeCTBOBAHUS BO3AYIIHOM 000JI0YKH

3emun. OmnsIT Toppuyemnu. 3aBUCUMOCTh

aTMOC(I)epHOFO AABJICHUA OT BBICOTBI HAJl YPOBHCM




MopsI

4.6

N3mepenue armocdeproro nasienus. [IpubGopsr mms

U3MEpEHUsT aTMOC(HEPHOTO JTaBJICHUS

4.7

JleiicTBHE KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BrlTankuBaromasi (apxumenoBa) cuiia. 3aKoH

Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanme 3aBHUCHMOCTH Beca Tella B BOJIE OT
00béMa NOTpY)KEHHOM B JKUIKOCTb YacTH Teja.
Ornpezenenre BHITATKUBAIONIEH CHIIBI, IEHCTBYIOIEH
Ha Telo, NOTrpyKEHHOE B JKUIKOCTh. I[IpoBepka
HE3aBUCHUMOCTH BBITAJIKHBAIOIICH CHITBI,
JIEWCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT MACChI Tela.
OnEBITHI, JIEMOHCTPUPYIOLINE 3aBHCHUMOCTD
BBITAJIKUBAIOLEH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT 00BEMa TOTPYXKEHHOW B >KHJIKOCTDH
JacTH Teda W OT  IUIOTHOCTH  KMIKOCTH.
KoncTpynpoBanue apeomeTpa Wi KOHCTPYUPOBaHUE

JIOJIKU M OTIPEJICIICHHE €€ IPY30I0IEMHOCTH

4.10

Ousnyeckue  SABIEHUS B  IPUPOJE:  BIMSHUE
aTMOC(EepHOro JaBlieHUS Ha IKHUBOW OpraHu3M,

IJIaBaHUE PbIO

4.11

TexHu4eckrue yCTpPOMCTBA: COOOIIAIOIINECS COCY/IbI,
YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM

HaCoC, apCoMECTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanunueckas paboTa

5.2 MexaHudeckass MOIITHOCTh

53 [IpocThie MexaHW3MBI: pbIYar, OJIOK, HaKJIOHHAs
. I0CKOCTh. [IpaBuiio paBHOBECHS pblyara

54 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJI0Ky




5.5

«3onotoe  mpaBwio» MexaHuku. Koadduuument
IOJIE3HOTO  JIGHCTBHS ~ MexaHu3MoB.  IIpocteie

MEXaHU3MBbI B 6I)ITy U TCXHUKE

5.6

HOTGHHI/IaJII)Haﬂ OHCpruM TCJIa, IMOJHATOTO Hax

3eMién

5.7

Kunernueckas sneprus

5.8

[Tonnas mexanudeckast YHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHH4IeCKOM OHEPTUn

59

[IpakTnueckue pabOTHI:

Onpenenenve  pabOThl  CWJIBI  TPEHUS  NPHU
PaBHOMEPHOM JIBIDKEHHH Tella 10 TOPU30HTAIBHOM
noBepxHocTH. MccnenoBanue  yCIOBMI — paBHOBECHS
ppruara. M3mepenne KIIJ[ HakIOHHONW TIUIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUST MEXaHUYECKON YHEPTUN

5.10

dusnueckre SBIECHUS B npupoac: pbelHyaru B TEJIC

YCI0BCKa

5.11

TexHuueckue yCTpOWCTBA: phlyar, MOABWKHBIA U
HEMOJBIKHBIM ~ OJIOKM, HAaKJIOHHAs  IJIOCKOCTH,

MPOCThIE MEXAHU3MBI B OBITY

8 KUIACC

Kox
pa3nena

Kon
3JIEMEHTA

IIpoBepsiemMble 1€MEHTHI COIEP:KAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIC TOJOKESHUS MOJ'ICKy.]'I?IpHO-KHHGTH‘lCCKOﬁ
TCOPHUHU CTPOCHHUSA BCHICCTBA. Macca u pPasMEpblL
MOJICKYIIL. OHLITLI, MOATBCPIKAAOIMIUE OCHOBHBIC

IMOJIOKCHUA MOJ'ICKy.]'IHpHOKHHCTH‘-ICCKOfI TCOpHHU

6.2

Mogenu TBEPAOro, KHUJIKOTO U Ta3000pa3HOTO
COCTOSIHUI BEILECTBA. Kpucrannuueckue u

amopdHbIe Tena




OObsicHEeHHE CBOWMCTB Ta30B, KUIAKOCTEH U TBEPIBIX

6.3 TEN Ha OCHOBE HOJIO’KEHU I
MOJIEKYJIIPHOKMHETHUECKON TEOPUU
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paciMpeHue u cxarue
66 Temneparypa. CBsizb TeMmMIeparypbl CO CKOPOCTBIO
' TEIJIOBOTO JABM)KEHHUS YaCTHUIL
Buyrtpennsas  sHeprus.  CnocoObl  HW3MEHEHUs
6.7 BHYTPEHHEW DHEpPruu: TEIUIONEper adya U COBEPILICHHE
paboThl
63 Buast TeIUIONEepeaun: TEIIONPOBOJHOCTD,
' KOHBEKI[US, U3JTydeHUE
KonmnuectBo TemoTel.  YienbHas —TEMIOEMKOCTb
6.9
BelIeCTBa
TennooOMeH ¥ TEIJIOBOE paBHOBECHE. YPaBHECHHE
6.10
TEIIOBOTO OanaHca
611 [InaBreHne W  OTBEpAEBAHHME  KPUCTATMYECKHUX
' BEUIECTB. YielbHas TEIUIOTA IJIaBJICHUS
[Tapoobpa3zoBanue u KoHzeHcanus. Vcmapenue.
61o Kunenue. VYaenpHas Teriora mapooOpa3oBaHUs.
' 3aBUCHUMOCTh TEeMIEepaTyphbl KUIICHUSA oT
aTMOC(EepHOTO TaBICHUS
6.13 BnaxxHocth BO31yxa
6.14 DHeprus TOIUIMBA. Y IelbHAas TEIJIOTA CTOPAHUS
[Mpunnunsr pabotel TeruoBbix aBurateneit  KITJ]
6.15 TEIUIOBOIO  JABUTarelid. TeIUIOBbIE JBUraTelld U
3alUTa OKPYKAIOLIEN Cpebl
3aKOH COXpaHEHUs M TPEBPAILCHUs DJHEPTrUu B
6.16
TEIUIOBBIX ITpoLiEccax
6.17 [IpakTuyeckue paboOThI:




OnbITel 1O  OOHAPYXKEHHIO  JIEHCTBHS  CHII
MOJIEKYJIIPHOTO MPUTSKEHHUS.

OnbIThI o BBIPALIUBAHUIO KpPHUCTAJLJIOB
IIOBAPEHHOM COJIM WM caxapa.

OnbITHl 10 HAOIIOJCHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB, )KUJKOCTEH U TBEPBIX TEJl.

Onpenenenve JAaBlieHUsT BO3AyXa B  OajuioHe
HInpuLa.

OnpIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh
JaBJIEHUsT BO3AyXa OT ero oObEMa M HarpeBaHus WU
OXJIQKICHUSI.

IIpoBepka ruMOTE3bl JHMHEWHOW 3aBHCUMOCTH
JUIMHBI CTOJIOUKA KUJKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEMIIEPaTypHI.

HabGnionenne wu3MeHeHUsT BHYTpPEHHEW SHepruu
Tela B pe3yiapTaTe TeIulonepenayd M padoThl BHEUIHUX
CHII.

UccnenoBanne  sBIEHUS  TEIUIOOOMEHa  IMpuU
CMEIIMBAHUM XOJOAHON U TOpsYEh BOJIBI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJON MpH TEIMIOOOMEHE C HarpeTbiM METaNIM4eCKUM
LUJIUHIPOM.

Ornpenenenue yaelbHON TEMIIOEMKOCTH BELIECTBA.

HccnenoBanue mpoiecca UCIIapeHus.

OrnpezneneHre OTHOCUTENIBHON BJIaXKHOCTH BO3/yXa.

Onpez[eneHI/Ie y,Z[eJ'ILHOI‘/’I TCIIJIOTHI INIABJICHUA JIbAA.

dusnueckue SBICHUS B npupoac: IMOBECPXHOCTHOC

HATAXKCHUC U KAIIWUIAPHBIC SBJICHHA B TIPHUPOIAC,

6.18 KpUCTaJUIBl B mpupone, wus3nydenue CouHa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUe
pOCBHI, TyMaHa, UHesl, CHera.

6.19 TexHuueckue YCTPOMCTBA: KaMWIUISAPhL, HPUMEPHI




HCIIOJIb30BaHUA KpHUCTAJlJIOB, )KPII[KOCTHBIﬁ
TCPMOMCTpP, AATHUK TCMIICPATYpPbI, TCPMOC, CUCTCMaA
OTOINNICHUA JOMOB, TUrpoMeTpsbl, MCUXPOMCETD,

napoBasi TypOuHa, TBUTATENb BHYTPEHHETO CTOPAHHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

Onexrtpuzanuss Tei. JlBa poja  2IEKTPUYECKUX

7.1
3aps0B
B3aumopeiictBue 3apspkeHHbIX Tenl. 3akoH Kynmona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsSHKEHHBIX Tel
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIaMH )
DIeKTpruyecKoe ToJIE. Hanpsxénnocts
7.3 anekTpudeckoro mousis.  [IpuHnum  cymepno3unuu
NEKTPUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn snekTpudeckux 3apsaoB. DJIEMEHTApHBIN
7.4 BJIEKTPUYECKUN 3aps. Crpoenue aToma.
ITpOoBOIHUKY ¥ TUDIIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsiia
6 OJIEKTPUYECKUI  TOK. YCIOBHS  CYILIECTBOBaHUS
' NEKTPUYECKOTO TOKA. VICTOUHMKHM NIOCTOSTHHOTO TOKa
JlelicTBUsL ~ DJIEKTPUYECKOIO  ToKa  (TEIUIOBOE,
7.7 XUMHUYECKOE, MarHuTHOE). OJIEKTPUYECKHH TOK B
KUAKOCTAX U razax
- Onekrpuueckas uenb. Cuina TOKa. DJIEKTPUYECKOE
' HaIpPsDKEHUE
79 Conporusienue IIPOBOIHUKA. VYnenpHOE
' COIIPOTHBIICHUE BEIIECTBA
7.10 3akoH OMa 11 yJacTKa LeH
[locnenoBarenpHOE M NApaUIEIBHOE COEOUHEHHE
7.11
IIPOBOJHMKOB
7.12 PabGoTta ¥ MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3aKOH




Jxoyna — Jlenna

DJEeKTpUYECKUE LENH U MOTPEOUTENN 3IEKTPHUIECKOM

73 sHepruu B 6bITy. KopoTkoe 3ambikaHme
[ToctrostHHBIE MAarHUTBHL. B3anmopeiicteue
7.14
MOCTOSTHHBIX MAarHUTOB
715 MarnutHoe mosie. MarHuTHoe moje 3eMiId U €ro
' 3HAYCHHE JIJIs1 )KU3HH Ha 3emIie
716 OneiT Opcrena. MaruutHoe Mose 3JIEKTPUYECKOTO
' ToKa. [[puMeHeHne FIeKTPOMAarHUTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TMOJISI HA MPOBOJHUK C TOKOM.
17 DIeKTpOABUTATEH MTOCTOSTHHOTO TOKA.
' Hcnonp3oBanme >EKTPOJABUTATENICH B TEXHHYECKUX
YCTPOMCTBAX U HA TPAHCTIOPTE
Onbitel @apanes.  SIBleHME  BIEKTPOMArHUTHOU
7.18
nHaykuuu. [Ipasuno Jlenna
DIIeKTpOTeHEPATOP. Crioco6b1 MOJTyYEHUS
7.19 JNEKTPUYECKOM  SHEpPruM.  OJJEKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[TpakTrueckue pabOTHI:
OnpiThl 1O  HAOMIONCHUIO  AJIEKTPU3ALMHU  Tel
WHIYKIUEN U IIPU CONTPUKOCHOBEHUH.
HccnenoBanue AEUCTBUSA 3IEKTPUYECKOTO IOJISL HA
IIPOBOJIHUKH U TUAJIEKTPUKH.
COopka u mpoBepka pabOThl AIEKTPUUYECKOHN Lienu
7.20 MOCTOSIHHOTO TOKA.

W3mepenue u perynmpoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAPSKEHUSI.
UccnenoBanue 3aBUCHUMOCTU CHJIBI TOKA, HJIYILIETO
4yepe3 pe3HucTop, OT CONPOTHUBIIEHUS PE3UCTOpa U
HaIPSKEHUS Ha PE3UCTOPE.

OHBITLI, ACMOHCTPHUPYIOIIIUC 3aBUCHUMOCTb




AIIEKTPUIECKOTO COMPOTUBIICHUS MPOBOJHHUKA OT €T0
JUIMHBI,  TUIOMIAAW  TIONMEPEYHOr0  CEUeHUss U
MaTepuaia.

[IpoBepka mpaBwiIa CIIOXKCHHS HANPSHKCHUNW TIpU
MOCJIEZIOBATEIIbHOM COEIMHEHUHM JIBYX PE3HCTOPOB.
[IpoBepka mpaBmima JUIs  CWIBI  TOKa  TIpH
napasuieIbHOM COETMHEHHUH PE3UCTOPOB.
Ompenenenue  pabOTBHl  INEKTPUYECKOTO  TOKa,
uaylero yepes pesuctop. OmnpenesneHre MOUTHOCTH
NIEKTPUYECKOTO TOKA, BBIJEISAEMON Ha pPE3UCTOpE.
HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa, HWIYIIETO
yepe3  JIAMIIOYKY, OT HampsDKeHWs Ha  Hel.
Onpenenenne KIIJI narpeBarensa. HMccnenoBanue
MarHUTHOTO B3aMMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO ITOJISI IMTOCTOSTHHBIX MAarHHTOB
npu ux oObeAMHEHUU U pasneneHuu. MccinenoBanue
NEHCTBUSL 3JEKTPUYECKOTO TOKa Ha MAarHUTHYIO
cTpenky. OmbIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTH
CUJIBI B3aUMOJICHCTBUS KAaTYIIKU C TOKOM M MarHura
OT CWJbl TOKAa W HampaBieHHs TOKa B KaTyLIKeE.
W3ydenue neiCTBUS MAarHUTHOTO TOJISl HA MPOBOJHUK
¢ TokoM. KoHcTpynpoBanue u wu3ydeHHe pabOTHI
3JIEKTPOJIBUTATEIS. H3mepenune KIT
ANEKTPOABUTaTEIbHON  ycTaHOBKH.  ONBITBHI MO
UCCIIEJIOBAaHUIO SIBIICHUS AIIEKTPOMATrHUTHOU
UHAYKUIWW: HUCCIEIOBaHUE H3MEHEHHH 3HAa4YeHUs U

HallpaBJICHUA HHAYKIIMOHHOI'O TOKa

7.21

@usnyeckue SBICHHUS B IPUPOJE: NIEKTPUUYECKHE
SBJICHUsI B arMocdepe, dIIEKTPUUYECTBO SKUBBIX
OpraHu3MOB, MarHMTHOe TmoJje 3emud, JApeld
IIOJIFOCOB, POJIb MarHUTHOTO IMOJIA JJIsl KU3HU Ha

3CMJ'I€, MOJIAPHOC CUAHUC




7.22

TexHuueckne yCTpoMCTBA: 3IEKTPOCKOIl, aMIIepMETP,
BOJITMETP,  pEOCTAaT, CUETUYMK  DJIECKTPHUUYECKOU
SHEPIHH, JJIEKTPOOCBETUTEIIBHBIE puOopBHlI,
HarpeBaTelbHBIE  DIIEKTPONPUOOpPH  (TIpUMEpHI),
JJIEKTPUYECKUE MPEAOXPAHUTENIH, DICKTPOMArHuT,
JJIEKTPOJIBUTATENb IIOCTOSSHHOTO TOKa, I'€HEPATOp

IIOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 37IEMEHTHI COIepKaHUs
pasnena
MEXAHUYECKHUE SBJIEHUA
81 Mexanndeckoe ABWKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTE MEXaHUYECKOTO IBIKECHUSA

8.3 PaBHOMEpHOE MPAMOJIMHENHOE JBUKEHUE
HepaBHoMepHOE  MpsIMOJIMHEHHOE  JBH)KEHHE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTh Tejla  IpH

HEpPaBHOMEPHOM JIBH>)KEHHUH
. VYckopenue. PaBHOyCKOpEHHOE — MPSIMOJIMHEHHOE
8 ' JBUKECHUE

8.6 CBobOoauoe nmagenne. OnelTel [ anuies
PaBHOMepHOE nBMXEHME IO OKpYyx)HOCTH. [lepuon

8.7 U yactoTa obOpaienus. JluHelHas U yrioBasi CKOPOCTH.

LlenTpoCTpeMHUTENIBHOE YCKOPEHUE

8.8 [IepsrIii 3akoH HproToHA

8.9 Bropoii 3akon Herotona

8.10 Tperuii 3akoH HeroToHa

8.11 [IpuHIHMN CynEepO3UIUU CUIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka




Cuna TpeHus: cuia TPEHUS CKOJIBXKEHHS, CHJIA

8.13 TPEHUS MMOKOSI, APYTUE BUIBI TPEHUS
% 14 Cuna TsKECTH M 3aKOH BCEMHMPHOTO TATOTEHUS.
' Yckopenue cBOOOHOTO MaICHUS
g 15 JBuxenne 1ianer Bokpyr Connua. [lepBas
' KocMudeckasi ckopocTb. HeBecomocTs U neperpysku
816 PaBHOBecne MarepuasibHOM TOUYKH. AOCOJIIOTHO
' TBEPAOE TEIIO
817 PaBHOBecue TBEPAOIO Tena ¢ 3aKperIEHHOW OCBIO
' BpaieHusi. MomeHt cuiibl. LIeHTp TshkecTn
Nmnynec Tena. M3Menenue wummynbca. HMmmynbe
8.18
CHJIBI
8.19 3aKOH COXpaHEHUs UMITYJIbCA
8.20 PeakTnBHOE IBIDKEHIE
8.21 Mexannyeckasi paboTa ¥ MOIIIHOCTb
822 Pabora cunm Tspkectu, ynpyroct, TpeHHs. CBs3b
' SHEPTHH U pabOTHI
823 [loTeHumanpHass HSHEprus Tejla, MOMHATOIO Haj
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHmanbHas SHEPTUs CHKATOU MPYKUHbI
Kunernueckas sneprusi. Teopema 0 KHHETHUYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHUs] MEXaHUYECKON SHEPTUH
[IpakTuueckue pabOTHI:
OnpeneneHue CpelHEW CKOPOCTH  CKOJIBKEHUS
Opycka WM [BIWKEHUS [IapuKa IO HAKJIOHHOMN
wiockocTd. OmnpeneneHue YCKOpeHUs Tena Mpu
827 PaBHOYCKOPEHHOM  JBWKEHUUM 1O  HAKJIOHHOU

IIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH nyTn OT BPEMCHHU IIpU
PaBHOYCKOPCHHOM JABHXKCHHH oe3 HavaJbHOU
CKOPOCTH.

HpOBepKa THUIIOTE3bI: CCJIIM IPU PABHOYCKOPCHHOM




JBYDKEHUH 0€3 Ha4aJbHOM CKOPOCTH IYTH OTHOCSATCS
KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IMPOMECIKYTKH BPEMCHU OJJMHAKOBEI.

HCCHGI{OBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUSA
CKOJIB’)KCHHA OT CHJIbI HOPMAJbHOIO  OAaBJICHHA.
Omnpenenenne KOdPPUIUEHTA TPCHHS CKOJIBXKCHUS.
Omnpenenenue XECTKOCTH MpyKUHBL. OnpejeneHue
paboThl CHIIBI TPEHUS MIPU PaBHOMEPHOM JABM)KEHUU
Tena o TOPU30HTAIBHON MOBEPXHOCTH.
Onpenenenve pabOThl  CHJIBI  YOPYTOCTH  IIpH
o bEME TPy3a C UCIOJIb30BAaHUEM HETIOIBU)KHOTO U

HOIBMXKHOTO OJIOKOB

®u3nyeckue SABICHHS B NPUPOJE: NPWINBBI H

8.28 OTJIMBEI, JBHKeHHEe IuiaHeT COJIHEYHOM CHCTEMBEI,
pEaKTHUBHOE JIBM)KEHHE JKUBBIX OPTaHU3MOB
$.20 TexHuueckue yCTpOMCTBA: CHUAOMETpP, AaTYUKH

MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, paKEThI

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI

KoneobarensHoE NIBIDKECHHUE. OcHOBHEIE
9.1 XapaKTePUCTUKU KojeOaHui: TMepuoj, YacTora,
aMIUTUTY/a
MaremaTtuueckuii M OPYXKUHHBIM  MasSTHUKH.
9.2 [IpeBpamienne  3Heprud  Npud  KOJIeOATEIbHOM
JBUKEHUU
93 3aryxaromiue KoJeOaHusl. BrinyxaeHHbie
' kosebanus. Pezonanc
Mexannyeckue BOJIHBL (CBOICTBa MeXaHMYECKHX
BoJH. [IpononbHbie W momnepedHble BOJHBL. JlmmHa
94 BOJIHBI ¥  CKOPOCTb €€  pacHpoCTpPaHEHUS.
Mexanuyeckue  BOJHBI B TBEPAOM  Tele,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. ['pomMKOCTB 1 BbICOTa 3ByKa. OTpaxeHUE 3ByKa
9.6 Wndpa3syk u ynbTpasByk




9.7

[IpakTuyeckue pabOTHI:

Omnpenenenue 4dYacTOThI M Mepuoja KoJeOaHHi
MaTEMaTHYECKOT0 MasiTHUKA.

Onpenenenre 4YactoThl M IHepuojaa KoseOaHUM
NPY>KUHHOTO MasiTHUKA

WccnenoBanue 3aBUCUMOCTH Iepuoja KoJjebaHui
NOJIBEIIEHHOTO K HHUTH Tpy3a OT [UIMHBl HHUTH.
UccnenoBanue 3aBUCUMOCTH TepuoAa KoseOaHUi
IPYKMHHOTO MasiTHUKa OT Macchl rpysa. [IpoBepka
HE3aBHUCUMOCTH  Iepuoja  KosebaHuil  rpysa,
MOJIBELIEHHOTO K HUTH, OT Macchl Ipy3a 1 KECTKOCTU
NpyxuHbl. V3MepeHue yckopeHHs CBOOOJHOIO

najeHus

9.8

duszndeckue SBICHUSI B npupoac: BOCIPUATHEC
3BYKOB XWBOTHBIMH, 3€MIICTPACCHUC, celicMU4YecKue

BOJIHBI, ITyHAMH, 3XO

9.9

TexHuueckue yCTpONCTBA: 3XO0JIOT, HCIHOJIb30BAHUE

yIbTpa3ByKa B OBbITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHbI
0.1 OJEeKTpOMAarHUTHOE  IoJie.  DJIEKTPOMarHUTHBIE
' BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
103 OneKkTpoMarHuTHas npupoja cera. CKOpocTh CBeTa.
' BonHoBble cBolicTBa cBeTa
[IpakTnyeckue paboOThI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa
@dusnyeckue SBICHUS B TNPUpPOJE: OHUOJIIOTHYECKOe
10.5 JeicTBUe  BUJIUMOIO,  YAbTPadHOJETOBOTO U
PEHTTEHOBCKOTO M3JIy4E€HUN
10.6 Texuuueckue yCTpOICTBa: UCIIOJIb30BaHuE

OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOH CBS3HU




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpssMonMHENHOE PacIIPOCTPAHEHHUE CBETA
113 Otpaxxenue cBera. Ilmockoe 3epkanmo. 3akoH
' OTpa)XCHUsI CBETA
114 [Ipenomnenue cBeta. 3aKOH NPEJIOMIIEHUS CBETA.
' [TonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop jtydeit B THH3E
116 OnTnueckas cucreMa (oToanmnapara, MUKPOCKOIa U
' TeJecKona
117 I'ma3z xak onrtmueckas cucrema. biHM30pykoCcTh H
' JAJIbHO30PKOCTh
Paznoxxenne Oenmoro cBera B crnekTp. OmbITH
11.8 Herotona. CrokeHWe  CHEKTpPaJbHBIX  IIBETOB.
Hucnepcus ceera
[IpakTrueckue paboOTHI:
HccnenoBanne 3aBUCHUMOCTH YIila OTPaXKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
N3ydeHune xapakTepuCTUK U300pakeHUs MpeIMeTa
B IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIjia HPEIOMIICHUS
CBETOBOTO JIyya OT yrja MaJeHus Ha IPaHUlEe «BO3AYX —
11.9 CTEKJION.
[Tomyuenue M300paKeHu c MIOMOIIBIO
coOuparolei JUH3BL
Onpenenenne  (HOKYCHOrO  pacCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIICH JTMH3BI.
OnbITHI IO PA3JIOKEHHIO OEJIOT0 CBETA B CIIEKTP.
OmnbITH IO BOCIPUATHIO I[BETA MPEAMETOB MIPU UX
HaOJII0/IEHUH Yepe3 [[BETOBbIE (PUIIBTPbI
dusnueckue sBieHUs B npupoje: 3atMenus CoiHia
11.10 u JlyHsl, 1Bera TE€N, ONTUYECKHUE SIBICHHUS B

atMocdepe (uBeT Heba, pedpaxiys, pagyra, MUPax)




TexHuueckue  yCTpOMCTBA:  OYKHM,  IIEPUCKOIL,

H-H (doTroanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHU A
121 OmnbiTel Pesepdopaa u mimaHeTapHas MOZIETb aToMa.
' Monens aroma bopa
129 Hcnyckanue u noryiomieHue cBeta aroMoM. KBaHTBHI.
. JInnelyaTelie CIEKTPBI
PamnoaktuBHOCTh.  Anbdpa, Oera- W  Tamma-
12.3
U3ITyYeHUS
124 Crpoenue aromMHOTO snapa. HykiioHHas wmozens
' aTOMHOTO sapa. M3oTonsl
128 PannoaktuBHBIE MIPEBPALLEHUS. [Tepuon
' MoJTypacnaaa aTOMHBIX siJIep
12.6 SnepHbie peakuuu. 3aKOHBI COXpPAHEHUS 3apsS0BOTO
' Y MaccoBOTO YHCel
OHeprusi CBsi3M aTOMHBIX saep. CBsS3b Macchl U
12.7
SHEPIUU
12 12.8 Peakuyu cunte3a u genenus suaep. McTouHuku
' sHepruu CoJiHIA U 3BE3]T
12.9 Slnepnas osHepreTuka. JlelicTBUE pagMOAKTUBHBIX
' U3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[TpakTrueckue pabOTHI:
Habmroienne CIrulomIHbBIX M JIMHEWYaTbIX CIIEKTPOB
1210 U3JIy4YEHHUS.
UccnenoBanue  TpekoB:  M3MEpPEHUE  DHEPIUH
YaCcTUIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusim).
N3mepenue pagnoaktTuBHOro (poHa
®u3nueckue SBICHHUS B TMPHUPOJIE: €CTECTBEHHBIN
paJvoakTUBHBIN  (OH, KOCMHMYECKHE  JIy4H,
12.11 PaAMOAKTUBHOE U3IYy4YCHHUE NPUPOJHBIX MHUHEPAJIOB,
JIEUCTBUE PAJMOAKTUBHBIX M3IYYEHUH Ha OpraHUu3M
YelioBeKa
12.12 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIIL,




WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl 0CHOBHOI0 0011ero odopa3zopanusi Ha ocHoBe PI'OC

[lonumanue ponu ¢GU3MKM B  HAayyHOM KapTHHE MUDA;
chOpMUPOBAHHOCTh 0a30BBIX TMPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M M TIO3HABAEMOCTH SIBJIEHUI IPUPOJIbI, O POJIU SKCIIEPUMEHTA
B (usmke, 0 cHUCTeMOOOpasymwIie poau (GU3MKUM B pPa3BUTUH
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTUH, 00 HBOJIIOLUU
(hM3UYECKUX 3HAHUM M UX POJIM B IEJIOCTHON €CTECTBEHHOHAYYHOM
KapTUHE MHUpPa, O BKJIAJ€ POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
¢Gu3MKOB B pa3BUTHE  HAayKd, OOBSCHEHHE  IPOILIECCOB

OKPY’KaIOILIEr0 MUpPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUA O BUJAX MaTepuu (BEIIECTBO M MOJE), O IBMKEHHH Kak
crioco0e CyYIECTBOBaHMUSI Marepuu, 00 aTOMHO-MOJEKYISIPHON
TEOPUHU CTPOCHHS BEIIECTBA, O (PU3UYECKOM CYIIHOCTH SIBICHUUN
opuposbl  (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3jnyaTh SBICHUS [0 OIHUCAHUIO UX
XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JMaHHOe (HU3MYECKOoe SBIICHUE; YMEHUE Paclo3HaBaTh MPOSBICHHE
U3YYEHHBIX (U3NYECKUX SIBJICHUI B OKpPYXKAIOIIEM MUPE, BbLACTSSA

UX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBaMM MOHSATUMHOTO armapara 1 CUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M UCIIOJIb30BAHUC UX JJISA PCHICHUS y‘le6HLIX 3a4a4,
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, (1)I/ISI/IIIGCKI/IG SABJICHHUA U
IMPOLCCChl, HCIOJIb3Ys (I)YHI[aMeHTaJ'IBHBIe U OMIIMPUYCCKUC

3aKOHBI

YMeHHue OIMCHIBATh HU3YUYCHHBLIC CBOIMCTBA TE€I H (I)I/ISI/ILIGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/I"ICCKI/IC BCIIMYHHBI

Bnanenne ocHoBaMH METOMOB HAay4YHOI'O TO3HAHUA C y‘IéTOM




coOnrofeHuss  mpaBWi ~ OE30MACHOTO  Tpyda:  HaOIIOIeHUE
(U3NIECKUX SIBICHHIA:

YMEHHE  CaMOCTOSTEIbHO  COOMpaTh  AKCHEPUMEHTAIBHYIO
YCTaHOBKY M3 JAaHHOIO Habopa 00OpyJOBaHMs [0 WHCTPYKLUH,
ONHCBHIBATH XOJ OIBITa U 3alUCBIBaTh €ro  pPe3yJbTaThl,
(hopMyIIMpOBaTh BHIBOIBI;

NPOBEICHUE TIPSMBIX M KOCBEHHBIX H3MEPEHUH (U3NIECKUX
BEJIMYMH: YMEHHE IUIAHHPOBAaTh W3MEPEHUs, CaMOCTOSTEIHHO
COOMpaTh OKCIEPUMEHTAIFHYIO YCTAaHOBKY TI0 HWHCTPYKIIUH,
BBIUMCIIATH 3HAYEHUE BEIMYMHBI U AHAIM3HPOBATH TOJTYYECHHBIC
pe3ynbTaThl € Y4ETOM 3aJaHHOW TOTPEHIHOCTH PE3YJIbTaTOB
W3MEpPEHUN;

MPOBEACHNUE HECIOKHBIX HSKCIEPUMEHTAIBHBIX HCCIECIOBAHUMH;
CaMOCTOSITEIEHO COOMpAaTh DSKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJUTH  HWCCIENOBAaHWE [0 HWHCTPYKIHH, TPEICTABISATH
MOJTyYeHHBIE 3aBUCHMOCTH (PM3MUYECKUX BETHMYUH B BUIE TaOIUI] U
rpauKOB, YUYUTHIBaTh IOTPELIHOCTH, JeJaTb BBIBOJBI I10

pE3yabTaTaM HCCICI0BAHUA

[ToHnManne XapakTepHBIX CBOWCTB  (PU3UUYECKUX  MOJEICH
(MaTepuasibHas TO4YKa, aOCONIOTHO TBEPIAOE TEJIO, MOJEITH
CTpOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TeJ, INIAHETapHAs MOJEIb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO Si/jpa) U YMEHHE MPUMEHSTh

HUXx s 00BACHEHHS (I)I/ISI/I‘ICCKI/IX IIpoUIECCOB

VYMmeHne o0bSICHATE (bI/IBI/I‘ICCKI/IC IMponeECChl U CBOMCTBA TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-OPUCHTUPOBAHHOI'O
XapakKTepa, B YAaCTHOCTH, BbIABJIATL IMIPUYHMHHO-CICACTBCHHBIC
CBsA3H U CTPOUTDH 00BsICHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA
(I)I/ISI/I‘IGCKI/IX ﬂBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IC 3daKOHBbI, 3aKOHOMCPHOCTHU H

MOJIEU

VYMmenue pemars pacuéTHble 3a1aun (Ha 6a3e 2 — 3 ypaBHeHHil),
UCTOJB3Ysl 3aKOHbl U (OpMyIbI, CBSI3bIBAIONIME (PU3UUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBATH KPATKOE YCJIOBHME 3aJayH,
BBISIBJIATh HEJIOCTAIOIINE JaHHBIE, BBIOMpATh 3aKOHBI U (OPMYIIBI,

HeO6XO,Z[I/IMLIe o eé peUICHUsA, HUCHOJb30BATh CIIPABOYHBIC




JIAHHbIC, IPOBOAUTH PACUYETBl M OLIEHUBATH PEATUCTHYHOCTH
MOJIyYEHHOTO  3HAaueHUsi (PU3MUECKOH  BEIUYMHBI; yMEHHUE
OTIPEICIIATh PA3MEPHOCTh (PH3UYECKOW BEIMYUHBI, TOTYICHHON

IPU PELICHUY 3aa4u

YMeHue XapakTepu3oBaTh MPHUHLMUIBI JIEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, M MPOMBILUIEHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 110 UX OMHCAHUIO, UCII0JIb3YS 3HAHUS
0 CBOMCTBax (PM3MYECKUX SIBIEHUN M HeoOXoauMble (U3HUECKue

3aKOHOMEPHOCTH

10

YMeHue HcCnonb3oBaTh 3HaHUS O (PU3UYECKUX SBICHUSIX B
MOBCEHEBHON JKM3HM JuId oOecredyeHus Oe30MacHOCTH MpH
oOpaiieHHH C OBITOBBIMM HpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBaMH, COXPAaHEHHS 3JI0pPOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUSI B OKpYXalollel cpeje; MOHUMaHHE
HEO0OXOIMMOCTH PUMEHEHUS TOCTHKEHUN (PU3UKU U TEXHOJIOTHA

AJI palfuOHAJIBHOTO IMTPUPOJO0IIOJIE30BaAHUSA

11

OmnbIT Mowcka, MpeoOpa3oBaHMs M MPEICTAaBICHUS WHPOPMAIUU
(DUBUYECKOTO COJNIEpP)KAaHUS C MCIOJIb30BaHUEM HH(GOPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA; yMEHUE OLICHUBATh
JOCTOBEPHOCTH TIOJTY4YEeHHOW WH(OPMAIIMHA Ha OCHOBE MMEIOLITUXCS
3HaHWUH W JOTOJHHUTEIBHBIX UCTOYHHUKOB; YMEHHUE HCIIOJIb30BATh
IpYA  BBINIOJHEHUU Y4YeOHBIX 3aJaHUW  HAyYHO-TIOMYJSPHYIO
JIUTEPATypy (U3UYECKOTO COJIEPIKAHHMSI, CIIPABOYHBIC MATEPHAIIBI,
pecypcel  cetn  MHTepHer; BiajeHue 0a30BbIMH  HABBIKAMH
npeoOpa3oBaHuss WHPOPMALMU W3 OJHON 3HAKOBOH CUCTEMBI B
JPYrylo0; YMEHHE CO3/1aBaTh COOCTBCHHBIC MMUCHMEHHBIC U YCTHBIE

COO6IJ_[CHI/I$I Ha OCHOBC I/IH(1)OpMaL[I/II/I U3 HCCKOJIBKUX NCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

O3 IO ®PU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 MEXAHUYECKHUE SBJIEHUA
1 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTENBHOCTD ABMKCHUS
PaBHOomMepHOE M HepaBHOMepHOe ABMXKeHue. CpemHsisi ckopocTh. Dopmyna
1.2 JUTSI BBIYMCIICHUS CPEAHEH CKopocTu: v = S/t
PaBHOMEpHOE MPSMOIMHENHOE NBM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teia
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 xX(r)=x,+vt
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl MPOEKIIUU CKOPOCTH, MPOSKIINH
MepeMeNIeHus, IyTH, KOOpPAMHATHl NPHU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHU B CIy4ae PAaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO JABH>KCHUS:
2
Sy =vg, = f+a =+ ;
2
@opmMyIbl Ui NPOEKIUU NEPEMEIICHHS, MPOEKIIMH CKOPOCTH U IPOEKIINU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKECHUU:
2
1.4 s.(D=y,-t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU JUIsl MPOEKIMU YCKOPEHHS, MPOCKIIHH
CKOpPOCTH, IPOEKLUHMH IEPEMELICHUs, KOOPAMHATHI IPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBU>KEHUU
15 CBoOonHoe maneHue. @opmyIbl, ONMUCHIBAIONINE CBOOOJHOE MaJleHUE Tela

10 BEpTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHU3 WJIM BBCPX OTHOCUTCIILHO IMOBEPXHOCTU




3emnn). ['paduku 3aBUCUMOCTH OT BpEeMEHH Uil TPOEKIUU YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI NPH CBOOOJHOM TAJCHMU Teja IO

BEPTUKAIIN

CKopocTh paBHOMEPHOTO JBWKEHHUSI Tela MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

@opmyia i BBIYUCIECHHUS CKOPOCTH YEPE3 PAJANYC OKPYKHOCTH U MEPHUO]

oOparleHus:
2R
=
T

LlenTpocTpeMuTenbHOEe YCKOpeHHe. HampaBieHue IeHTPOCTPEMHTEIBHOTO

1.6 yckopeHusi. @opMyiia sl BEIYUCICHHS YCKOPEHUS:
2
_w
WTR
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHHUS:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. CI0KeHHue Chl
1.9 SABnenue nnepuuu. llepsriii 3akoH HetoToHa
Bropoii 3akon HrroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHHUS Tela M BEKTOPa CHUJIBI,
JICHCTBYIOLIEN HA TEJIO
Bzaumopeinicteue Ten. Tpernit 3akoH HeroToHa:
1.11 . =_F
F 21—l P-I—Q




TpeHI/Ie IOKOA WU TPCHUC CKOJILXKCHUS. CDOpMy.TIa JJIL BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUS:

1.12 F_=u-N
p=H
Hedpopmanus Tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):
113 F=k-Al
BcemupHoe Tsarotenne. 3aKOH BCEMUPHOTO TATOTEHUS:
my -1,
F=G.-—1 _2
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
1.14
dopmyrna s BRIYUCICHUS CHIIBI TSDKECTH BOJIM3M MoBepxHOCTH 3emun: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTth u neperpy3ku
Nmmynsc Tena — BekTopHas puznyecKkas BeIurHa.
1.15 p=mi
Nmnynsc cucremsl Ten. 3Menenue ummynbca. IMITyIbC CHITBI
3aKOH COXpaHEHUS UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI Te:
1.16 D=nyUy +n Ly =const
PeakTuBHOE ABIKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoosa
Mexanuveckasi MOITHOCTb:
1.17

n=4
I




Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPrUU:

HE)E
E, =——
2
Teopema 0 kuHeTHUECKOU dHEprun. PopMyIa JUis BEIYMCICHUS
1.18
MOTEHIIMAJILHON SHEPTUH TeJIa, TIOHSITOTO
HaJ 3eMIE:
E,=m gh
Mexanudeckast SHEPTHsL:
E=E;+E p
1.1 .

? 3aKOH COXpaHEHHUsI MeXaHW4YeCKo# sHepruu. @opmyrna i 3aKoHa
COXpaHEHUsI MEXaHUYECKON YHEPTUH B OTCYTCTBHE CHII TpeHUs: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPIUU MPU HAJTUIUH CUIIbI TPEHHUSL.
[IpocThie MeXaHU3MBIL. «30J0TOE IPABUIIO» MEXAHUKHU.

Poruar. MomenT cunbi: M - FL.
YcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20
[TonswxHbIN 1 HenoaBWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBneHue TBEPAOTO Tena.
@opmyna sl BBIYUCICHUS IaBJICHUS TBEPAOTO Tena:
p- F
5
101 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.

FI/I,[[pOCTaTI/ILIeCKOC HAABJICHUC BHYTPU KUJAKOCTH.

q)OpMy.]'Ia JUIsL BBIYUCIICHUA JAaBJICHUA BHYTPH KUIAKOCTH:

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyna JUisi ONPEICICHUS BBITAJKUBAIOIICH CHUJIBL,

JNEUCTBYIOLIEN Ha TEJO, HOTPYKEHHOE B KUIKOCTD WM Ta3:

Fam =PEV

VYcnosue nmnaBanus Tena. [lnaBanue CyA0OB M BO3QyXOIlJIAaBAHUC

1.24

Mexanunueckue KojeOaHHs. AMIUIMTYAA, MEPUOJ M YacToTa KoJeOaHHIA.

®dopmyiia, CBA3BIBAOLIAS YACTOTY U EPUOJT KOJIEOaHUI:

1
V=
T

1.25

MareMaTtnueckuii U TNPYKHHHBIA MasTHUKH. lIpeBpamieHune sHepruu Inpu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc

1.27

MexaHndecKue BOJIHEL. HpO}IOJ'II)HI)Ie " MONICPCYHBIC BOJHEIL. JIJ'II/IHa BOJIHBI

CKOPOCTh PAaCHpPOCTPAHEHHUS BOJIHBI:

L=v-T

1.28

3ByK. [’ poMKOCTB M BbICOTa 3BYyKa. OTpakeHHe 3ByKOBOW BOJIHBI Ha TPaHUIIE

nByx cpel. MHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenune cpeqHell INIOTHOCTH BEILECTBA; apXUMENOBON CHIIBI; )KECTKOCTH
IPYXUHBL;, KO3((UIMEHTA TPEHUS CKOJIBKEHUS; PaOOThl CUIIbI TPEHUS, CUIIbI
YIPYrOCTH; CpeHEH CKOPOCTH JBUKEHUS OpycKa [0 HAKJIOHHOH IUIOCKOCTH;
yCKOpeHus: Opycka IpH JBWKEHHU MO HAKIOHHOM IUIOCKOCTH; 4acTOThl U
nepuosa KoJiebaHUM MaTeMaTH4YecKOro MasTHUKA; 4YacTOThl M IEepHOAa
Koe0aHUH TPY)KMHHOTO MasTHUKA; MOMEHTA CHJIbl, JI€HCTBYIOILEro Ha
pblyar; paOOThl CHJIBI YOPYrOCTH MpU HOAbEME TIpy3a C IOMOIIbIO
HEMOJBI)KHOTO 0JioKa; paboThl CHJbI YNPYrOCTH INpH MOABEME TIpy3a C
MTOMOIIIBIO OJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOI CHIIBI OT 00b&Ma MOrpyKEHHON
YacTH TeJla U OT IUIOTHOCTU KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH
CUJIBI OT MAacChl Te€la; CWIbl TPEHUSA CKOJBXEHUS OT CHJIbI HOPMAIILHOTO
J@BJIEHUSA U OT poJa IOBEPXHOCTH; CUJIBl YIPYrOCTH, BO3HMKAIOLIEH B

NpY)XHUHE, OT CTeNeHH AeopMalui NpyKUHBI; YCKOpEeHUs Opycka oT yria




HakJIOHa HANpaBISAIONICH; Tmeprona (4acToThl) KOJICOAHWH HUTSHOTO
MadTHHKA OT JJIMHBI HHUTU, IICPpHOOA KOJIe6aHI/II71 MPYKNUHHOI'O MadTHHKA OT
MacCChl TIpy3a H JKECTKOCTHU IPYKHUHBI, HCCICAOBAHUC HC3aBUCHUMOCTU
neprojia KojeOaHWH HUTSHOTO MasTHHKAa OT Macchl rpys3a. IIpoBepka

YCJIIOBHUS PABHOBCCHUSA pblyara

Qusuueckue s61eHUA 6 npupooe: TPUMEPBl IBHKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXHUBOM IPUPOJE, ACUCTBUE CHIBI TPEHHUS B

npupoac M TCXHHUKE, MPUIMUBBI U OTJIHMBBI, IBMXKCHHUC ILIAHCT CoHeuHOU

1.30 CHUCTEMBI, PEAaKTUBHOE JBHUKEHWE MHWBBIX OPraHU3MOB, pbIUYard B TeJe
YeJIOBEKa, BIMSAHUE aTMOC(EPHOTO JABJICHUS HA )KUBOW OpraHu3M, IJIaBaHUE
pbIO, BOCHPUSATHE 3BYKOB IKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, ITyHAMH, X0
Texnuueckue ycmpoiicmea: CUIOMETP, TATUYNKH MTOJOKECHUS, PACCTOSIHUS U
YCKOpEHUs, JUHAMOMETpP, MOIIMIMWITHUKH, PaKeThl, pblUar, TOJBIKHBIA H

131 HETIOJIBMYKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAIONECs COCY/IbI, YCTPONUCTBO BOJOTIPOBO/IA, THAPABIMYECKUH TTpecC,
MaHOMETp, OapomeTp, BBICOTOMED, MOPITHEBOH HACOC, apeoOMETp, DXOJOT,
WCIIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEHU I
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHM CTPOECHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKHUIKOTO W Tra3000pa3HOTO COCTOSHUMN
BemecTBa. Kpucrammuyeckue u aMmopgHbIe Tena

59 JIBwkenne dactuil BemecTBa. CBs3b CKOPOCTH JBWKCHHS YacTHI[ C

' TeMIiepaTypoii. bpoyHoBckoe nBmwkenue, muddy3us

2.3 CmauuBaHue U KaWJUISIPHBIE SIBICHUS

2.4 TermoBoe pacumpeHue U cxaTue

2.5 TeroBoe paBHOBECHE

Y Buytpennsis sHeprus. Pabota u Temonepenada Kak CHOCOObl M3MEHEHUS

' BHYTPEHHEH 3HEpruu

2.7 Buapl Tennonepenaun: TemIONpOBOIHOCTb, KOHBEKLIUS, U3ITy4CHUE

)3 HarpeBanne wu oxnaxaenue Tten. KoauuecTBO TemIOThL. Y enbHas

TEIUIOEMKOCTD:




O=cm(t,—1)

29

3aKOH COXpaHEHMs 3HEPIrUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOTO

Oajranca:

O +0, +..=0

2.10

Ucnapenue u xonaeHcauusi. VI3MeHeHUE BHYTPEHHEW DHEPIUU B IMpOLECCe
WCHapeHuss W KOHJeHcaluu. KuneHue KUIKOCTH. YelabHas TeruioTa

napoo6pazoBanusi: L = Q/m

2.11

BnaxxHocTh BO31yXa

2.12

[InaBnenne u kpucrammzanus. V3mMeHeHWe BHYTpPEHHEH DSHEpPruu Ipu

IIABJICHUHW U KpUCTAJJIU3allH. YJIG.TH)HaH TCIIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsis SHeprusi cropaHusi TOIUIMBA. YJelbHas TEIUIOTa CroOpaHus

TOIUIMBA: ¢ = Q/m

2.14

[Tpunnume! padoTs! TerioBsix Apuratenei. KI1J[ TermoBoro auraremns

2.15

IIpaxmuueckue pabomoi

WN3mepenue  ynenbHOW — TEIIOEMKOCTH — METANIMYECKOTO  LWJIMHIPA;
KOJIMYECTBAa TEIUIOTHL, IMOJIYY4EHHOTO BOJOH KOMHATHON TemmepaTypbl
(GbuKcHpOBaHHOM Macchl, B KOTOPYIO ONYIIEH HarpeTbli IMIUHAD;
KOJIMYECTBA TEIJIOThI, OTAAHHOTO HArPEeThIM IWJIMHIPOM, MOCJE OMyCKAHUS
€ro B BOJYy KOMHATHOW TeMIEpaTyphl; OTHOCUTEIbHON BIQKHOCTH BO3/1yXa;
yIeIbHOM  TEIUIOTHl  IUIaBIeHUS JNbaa. lccienoBaHWe — M3MEHEHUS
TEMIEPaTyphbl BOABI MPHU PA3TUUHBIX YCIOBUSX; SBICHHS TEIUIOOOMEHA MpH

CMEIIMBAaHUHU XOJIOJHOHN U FOpH‘ICfI BOJBbI; ITpoLieCcCa UCITAapCHUA

2.16

Qusuueckue a61eHUs 6 Hpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KallWJUJISIPHbIE SIBJICHUS B NPUPOJAE, KPUCTAJUIBI B TNPHUPOJE, H3Iy4YEeHHUE

ConHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3sbl; 00pa3oBaHHE pOCHI,




TyMaHa, UHCA, CHCTra

Texnuueckue yCMpOﬁCWlGd.‘ KaImnuJiIsIpsbI, IIPUMCEPBI HCIIOJIb30BaHUA

KpHUCTaJlJIOB, )KI/IZIKOCTHBIﬁ TCPMOMCTpP, OAAaTYUK TEMIICPATYpPbl, TCPMOC,

2.17
CHUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETPHI, ICUXPOMETp, MapoBasi TypOuHa,
JIBUTaTEb BHYTPEHHETO CrOpaHUs
3 DJIEKTPOMATHUTHGLIE SAABJIEHUA
3.1 DnexTpusaius Ten. J[Ba BUja 3JeKTpUUECKUX 3apsiioB
3.2 BsaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
33 3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa
34 Onexrpuueckoe noje. Hanpsok€HHOCTh anekTpuueckoro mnosst. [lpuHiun
CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocutenu snekrpuueckux 3apsaoB. [leficTBUE 31EKTpUYECKOTO TMOJS Ha
aneKkTpudeckue 3apsibl. [[pOBOJHUKY U AUAIEKTPUKH
[TocTtostHHBIN 35eKTpUYECKHil TOK. JleHcTBUS anekTpuyeckoro Toka. Cunia
tToka. Hampsbxenue.
3.6 I=q/t,U=A/N
DNEeKTPUUYECKOE COMPOTUBIICHHE. Y AETBbHOE 3JIEKTPUUECKOE COTTPOTUBIICHHE:
3.7 R = pl/S
38 3akon OmMa juis yyactka anekrpuueckoi uenu: I = U/R
[TocnenoBarensHOE COEIMHEHNE MPOBOIHUKOB:
I =I,; U=U +U,; R=R +R,
| | 1 2
3.9 [TapannensHoe coeqMHEHNUE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:

U=UgI=1+I;R=2.

2

CMmenranHbIe COCAUHCHUS ITPOBOJHHUKOB

3.10

PaboTa u MmoutHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul




3akon Ixoyns — Jlenna:

3.11 O= I’ Rt
310 OnpiT Dpcrena. MarHutHoe Mojie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JlmHMM
' MAarHUTHOW UHAYKIIUH
113 MarauTHOE€ MOJie TMOCTOSIHHOIO Mar"Huta. B3aumoaencTBue NOCTOSTHHBIX
' MAarHuTOB

3.14 JleficTBHEe MarHUTHOTO T0JISI HA POBOJHUK C TOKOM

3.15 Omnbrter @apazes. SBneHne aMeKTpoMaruuTHOM nHAYKIuH. [IpaBuno Jlenma
IIpakxmuueckue pabomoi
N3mepeHne  DIEKTPUYECKOTO  COMPOTHUBIICHUS]  PE3UCTOPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI IIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJJHUKE
(pe3ucTopbl, JIaMIIOYKa), OT HaNpsDKEHUS HAa KOHIAX IPOBOJIHUKA,;

3.16 3aBUCHMOCTH CONPOTUBIICHHUS OT JUIMHBI TPOBOJHMKA, IUIOMAAU €ro
MIOIIEPEYHOI0 CEYEHUS U YIEIbHOTO CONPOTUBIICHUSI.
[IpoBepka  mpaBwia s ANIEKTPUYECKOTO HaIpsHKEHUs pu
[IOCJIE0BATEIbBHOM ~ COCJUHEHUU MPOBOJAHUKOB; TMpaBWiIa JJIs  CHIIbI
ANEKTPUYECKOTO TOKA NPU MAapaUIEIbHOM COEJUHEHUN IPOBOJHUKOB
(pe3ucTophl M JIAMITOYKA)
Qu3suueckue sa61eHUs 6 npupode: DIEKTPUUECKUE SBJICHHS B aTtMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE TOJie 3eMid, apeid
MIOJIKOCOB, POJIb MArHUTHOIO TOJIS AJI XKU3HH HA 3emiie, MOJSPHOE CUSHUE
Texnuueckue ycmpoiicmea. >IE€KTPOCKOIl, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK OJIEKTPUYECKOM DHEPIrHH, AIIEKTPOOCBETUTENbHBIE PUOOPHI,

3.18 HarpeBaTeIbHbIE AIIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKHE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATENb MOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIEe BOJIHBL. [1Ikana 31eKTpoMarHUTHRIX BOJTH

3.20 JlyueBas monens cBerta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETa

3.21 3aKkoH oTpaxeHus ceera. [Tnockoe 3epkaino

3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHHS CBETA




3.23

Jucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. POKycHOE paccTosiHuE JMH3bL OnThdeckas

3.24
cwia auH3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakmuyeckue pabomol

N3mepenne onTuYeckod CHIBI  cOOMparomedl JUH3B;,  (POKYCHOTO
paccTosiHUs coOuparouieil IMH3bI (M0 CBOMCTBY paBEHCTBA pa3MepOB MpeaMeTa U
n300pakeHus, KOrja IMpeIMeT pacloJio’)KeH B JBOMHOM (hokyce), mokazaTels

3.26 | mpenomiieHuUs CTEKIIA.

HccnenoBanue cBoiicTBa H300pa)KeHHs, MOJIYYEHHOTO C IOMOIIbIO
coOuparomield JMH3bI; MU3MEHEHHUs] (OKYCHOTO PACCTOSIHHUSI JIBYX CIIOYKEHHBIX
JIMH3; 3aBUCUMOCTH YIJla MPEJIOMIICHHSI CBETOBOTO Jiyda OT yIJla MaJeHus Ha
IPaHULIE «BO3JIYyX — CTEKIIO)»

397 Qusuueckue saenenus 6 npupode: 3arMmeHus ConHua u JIyHbI, 1BeTa Tel,
' ONTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OYKH, NEPUCKOI, (oToanmmapaT, ONTHUECKHUE

' CBETOBO/IbI
4 KBAHTOBGIE ABJIEHUA
il PanmnoaktuBHOCTh. Anb(da-, OeTa-, ramMmma-uziaydeHus. Peakuum anbda-u
' Oera-pacrajna
12 OmnbiTel Pesepdopna mo paccesHuto anbga-dactuu. IlnanerapHas monens
' aToma
4.3 CocrtaB aroMHOrO0 sifjpa. M3oTomnsl
4.4 [lepuon nomypacnazia aTOMHBIX sJ€p
4.5 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0 M MaCCOBOTO YHCET
Qusuueckue s61eHUs 6 Npupode: €CTECTBEHHbIH pPaJUOaKTHUBHBINA (OH,
4.6 KOCMHMYECKHE JIy4M, PaJUOAKTUBHOE H3Iy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
JeiCTBUE PaJIMOaKTUBHBIX U3TyUYE€HUH Ha OPraHu3M YeloBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKOIN, WHIMBHUIYAIbHBIM J03UMET,

KaMepa BI/IJ'ILCOHa, AACpHAad SHEPreTUKa




YYEBHO-METOANYECKOE OBECIIEYEHUME
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