PaGouass mporpamma mo y4deOHomy mnpeamery «®Puzuka» (0a30Bblil
YPOBeHb) 5-9 kiacc

MHNOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI 1 TpeOOBaHMM K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENbHOW MPOTrpaMMBbl, MPEICTABICHHBIX B
OI'oC 000, a Takke c¢ yu€roM (QeaepanbHO pabouel TPOrpaMmbl
BocniuTanus U KoHuenmuu npemnoiaBanus yadeoHoro npeamera «Ouznkay.

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUIN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOTrpamMMbl, MPECTaBICHHBIX B
OI'oC 000, a Takke ¢ yudeToM (QeaepanbHOM pabouelt TPOrpaMmbl
BOCITMTAHMS U KOHIICTIINY TIPENoaBaHus yueOHoro npeaMera « ODuzuka.

Conepxanue mporpamMmbl 1o (u3MKe HampaBiIeHO Ha (QOpMHpPOBAHUE
€CTECTBCHHOHAYYHOW TPAMOTHOCTH OOYYarOIIUXCS U OpPraHU3AIUI0 N3YYCHUS
bu3UKKM Ha JEATEebHOCTHOM OCHOBE. B mporpamme mo (u3uKe YYUTHIBAOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzaiuu Tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM OOyuYeHHUs, a
TaK)Ke€ MEXIPEIMETHbIE CBSA3M €CTECTBEHHOHAYYHBIX y4eOHBIX MPEIMETOB Ha
yYpOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe YyCTaHABIMBAET paclpeiesieHne Y4eOHOro
Marepuaiga 1o roaamM oOydeHus (10 Kiaccam), MpeajaracT MNPUMEPHYIO
MOCTIEJIOBATEIbHOCTh HW3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHUSA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yUaromuxcsl.

[Iporpamma mo ¢uszuke paspaboTaHa C IENbIO OKA3aHHS METOJMYECKOU
MTOMOIIY YYUTENIO B CO3/JaHNU pabodell mporpaMMbl IO Y4€OHOMY MPEMETY.

duzrka SBISETCA CHCTEMOOOPA3YIOIHUM IS E€CTECTBEHHOHAaYYHBIX
y4eOHBIX TMPEAMETOB, TOCKOJIbKY (U3NYECKHe 3aKOHBI JieKaT B OCHOBE
MPOIICCCOB M SIBJICHWM, HM3y4aeMbIX XUMHEH, OHOJOTHEH, acTpOHOMHUEH U
¢usnueckoit reorpadueil, BHOCHUT BKJIAJl B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, TPEJOCTABISICT HauOoyiee sCHbIE OOpa3lbl NPUMEHEHHS HAyYHOTO
METO/1a TI03HAHMSI, TO €CTh CII0C00a MOTYUEHHUS TOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HIECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
o0pa3oBaHUs COCTOMT B (JOPMHUPOBAHUU €CTECTBEHHOHAYYHOU TPAMOTHOCTH H
MHTEpeca K HayKe y O0y4aromnXxcs.



N3yuenne ¢usuku Ha 0a30BOM ypOBHE MPEIOiaraeT oOBJIaJCHUE
CIEAYIOIUMHU KOMIETEHTHOCTAMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

HAay4HO OOBSICHATH SABJICHHUA,

OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCIICIOBAaHMA,
HHTCPHIPCTUPOBATh NAHHBIC W UCIIOJIB30BATh HAYYHBIC NO0KA3aTCIbCTBA
AJI1 TIOJTYYCHHA BBIBOAOBY.

Henn wuzyuenus ¢(u3uku Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs
OnpeJiesieHbl B KOHLETMU TpenojaBaHusi yuyeOHoro mnpenMera «dusuka» B
oOpa3oBareibHbIX opranuzanusix Poccuiickoii ®exnepanuu, peaan3yroIUx
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust Gu3nKu:

NPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYaloluXcsl K Hay4dHOMY
U3YYCHHIO TIPUPOJIBI, Pa3BUTHE WX HHTEIJICKTYAJIBHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPCACTABIICHWA O HAyYHOM METOJIC IIO3HAHUSA W
(dbopMHpOBaHUE MCCIICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBTICHSIM;

GopMupoOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3Y4CHUS
OCHOB CTPOCHHS MaTepHH U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;
dopMupoBaHUE MPEACTABICHUN O PO (DU3UKU AT Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU ¥ TEXHOJIOTHH;

pa3BUTHE TPEJCTABICHHWH O BO3MOXHBIX cdepax  Oymymiei
npodecCcroHaIbHOMN MeATeIbHOCTH, CBA3aHHON ¢ (PU3HKOM, TOATOTOBKA
K JaJIbHEHTIIeMy O0yYEHUIO B 3TOM HalpaBIICHUH.

JlocTKeHHe 3TUX IeNieH MporpamMmbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO
o01rero 06pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a1a4:

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSCHHHM BEIIECTBa, O
MEXaHUYECKHUX, TEIJIOBBIX, JJCKTPUUCCKUX, MATHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHHUI ONMHMCHIBATh U OOBACHATH (PU3MUCCKUE SBIICHUS
C UCITOJIb30BAaHUEM TTOTyYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PCIICHHWS IPOCTCHINMX pPACUCTHBIX 3a7a4 C
UCITOJTb30BaHUEM (bU3UYECKUX MOJEICH, TBOPYECKUX u
IPaKTUKOOPHUCHTHUPOBAHHBIX 337124,

pa3BUTHE yMEHUW HAOII0IaTh NPUPOJHBIC SBJICHUS W BBITOIHATH
OTIBITHI, JJA0OPAaTOPHBIC PAOOTHI M AKCIICPHUMEHTAIbHBIC HCCIICIOBAHMS
C UCITOJIb30BAHUEM M3MEPHUTEIBHBIX IPUOOPOB;



e OCBOGHME MNpPUEMOB paboThl Cc HHPopManuen  (PpU3NYECKOTo
colepKaHusl, BKJIOYas MH(POPMALMIO O COBPEMEHHBIX JTOCTHIKEHUSIX
(u3HKY, aHAJIU3 U KPUTHYECKOE OLIEHUBaHUE H(OpMauy;

e 3HAKOMCTBO cO cdepamu MnpodecCHOHATBLHON  JIeSTEIBLHOCTH,
CBA3aHHBIMM C  (U3HKOM, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMH,
OCHOBAaHHBIMHU Ha JOCTHKEHUAX (PU3UUECKON HAYKH.

OO6miee 4YMCIIO YacoB, PEKOMEHIOBAaHHBIX IJsi M3y4eHHs (DU3MKH Ha
6a3oBoM ypoBHe, — 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B HeJEI), B 8
Kiacce — 68 yacoB (2 yaca B Hemenro), B 9 kmacce — 102 gaca (3 yaca B
HEJICITIO).

[Ipennaraemslii B mporpaMmMe o ¢Gpu3MKe NepeueHb JabopaTOpHbIX padboT
U OIBITOB SBJISETCS PEKOMEHAATENbHBIM, Y4YUTEIb JeNlaeT BHIOOp MpuU
NPOBEJICHNN JAa0OPATOPHBIX pPadOT M OMBITOB C YYETOM HHIUBUIYAIbHBIX
ocoOeHHOCTE  00ydYarommxcs, CHHUCKa OJKCHEPUMEHTAJIbHBIX  3a/IaHH,
npearaeMbix B paMKax OCHOBHOTO TOCYIapCTBEHHOI'O SK3aMeHa 1Mo (U3HKeE.



COIAEPKXAHUE OBYYEHUA

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

®usuka — Hayka o npupoze. fAsieHus npuponsl. PU3NYECKUE SBICHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeauuuHbl. M3Mepenue pusnueckux BenuuuH. Ouznueckue
npubopsl. [lorpemnocts n3mMepennit MexxayHapoaHasi cHCTeMa €IMHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKH HW3Yy4aloT MpPUPOJY.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHMS: HAOJIIOJEHUE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIABMIKEHHE THUIIOTE3, OJKCIEPUMEHT [0 TMPOBEPKE THUIIOTE3,
oObsicHeHHe HabmonaeMoro sBieHus. Onucanue (QU3MYECKUX SBICHUU C
IMIOMOIIBIO MOJeIeN

Jemoncmpayuu.

1. MexaHHuYecKUe, TEIUIOBbIE, DJJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpudOpkl U MPOIeaypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM
U 1T (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue EHbI IeIEeHUs IKaJIbl U3MEPUTETHLHOTO pUdopa.

2. M3MepeHune paccTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OmpezneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHne temnepaTypsl PU MOMOIIU KUJIKOCTHOI'O TEPMOMETpPA U

JaTYMKa TEMIEPATyPHI.
6. lIpoBenenue nccnenoBaHus M0 MPOBEPKE TMIIOTE3BI: AATBHOCTH ITOJIETA
apyviKa, MYyIMIEHHOT0 TOPH30HTaJIbHO, TEeM OOJblle, 4YeM OOJIbIe
BBICOTA ITyCKa.
IlepBoHayanbHbIE CBEACHNUS O CTPOCHUHU BelleCTBA.

Crpoenue BemiecTBa: aToOMbl M MOJIEKYJIbl, HX pa3Mepbl. OIBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkeHnue dactul BemecTtBa. CBsA3b CKOPOCTH JIBM)KEHMSI YacTHLl C
TeMiiepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoaeiictBue yactuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE TAa30B, KUJIKOCTEH H
TBEPABIX (KPUCTAIUIMYECKHX) Tel. B3auMOCBsA3b MEXKy CBOMCTBAMU BEILECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX M HX ATOMHOMOJICKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOBI.



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 METOJOM pSAOB (C HMCHOJB30BAHHEM

dotorpaduii).

2. OnbIThI 110 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.

JBUKEeHMEe U B3aMMOAEHCTBHE TeJl.

Mexannueckoe IBMXeHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBUKEHUE.
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 IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHHIIE
o0BbeMa BellecTBa.

Cuita Kak XapakTepHCTHKA B3auMoiecTBUs Tesl. Cuia ynpyrocTH U 3aKOH
I'yka. U3mepeHue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJIEHHE TSATOTEHHS U CHUJIa
TsbkecTd. Cuia TSKECTH Ha Jpyrux IulaHerax. Bec Tena. HeBecoMocTb.
CnoxeHue cwil, HapaBJICHHBIX M0 OAHOW HpsiMoi. PaBHoxmeicTByromias Cuil.
Cuna tpeHusa. TpeHue CKOJIbKEHHS U TpeHHE NOoKos. TpeHue B mpupoie u
TEXHUKE.

Jemoncmpauuu.

HaGmronenrne MexaHU4ecKoro JBUKEHUS Tena.
N3mepenue ckopocTu MPSIMOJIUHEUHOTO IBUKEHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHUE Macc Mo B3aUMOJICUCTBUIO TEII.
CrnoxeHue cuil, HallPaBIEHHBIX 10 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOrO JBWKEHHS (IIapuKa B
KHUJIKOCTH, MOJIEJIH YJICKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

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)
NPYKUHBI OT NPUITOKEHHOUN CHUJIBI.
5. OmnbITHl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHUS
OT BE€cCa TeJa U XapaKTepa COMPUKACAIOIINXCA NOBEPXHOCTEM.
/laBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.

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

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

JlelicTBME€ 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.

[IposiBneHue necTBUs aTMOC(HEPHOTO TaBICHUS.

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 COOTHOLLICHUS IUIOTHOCTEMN TEJIA U )KUIAKOCTH.

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 HE3aBUCHMOCTH BBITAJKUBAIOIICH CHJIbI, JEHCTBYIOIIECH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

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

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Padora ¥ MOIIHOCTb. JHEPrusi.

Mexanudeckas padota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblyar, OJIOK, HakJIOHHas TIUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3osoToe mpaBuiao» MexaHuku. Kosdduuent nonesnoro nedcteus (nanee —
KIIJ]) npocthix MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHernueckas M TOTEHUUAJbHAs DHEPTHS.
[IpeBpaieHne OOHOTO BHJIA MEXAaHMYECKONM DSHEPrUM B JPyrod. 3aKkoH
COXpaHEHHMs DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHHS NMPU PABHOMEPHOM JIBHXKCHHUH

T€Ja 10 TOPU30HTAJIbHON TOBEPXHOCTH.
2. HccnenoBanue ycioBHM PaBHOBECHS phlyara.
3. N3smepenue KII/] HAKIOHHOW MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.
8 KIIACC

TenjioBble IBJICHUS.

OCHOBHBIE TOJIOKECHUSI MOJIEKYJSIPHO-KUHETHYECKON TEOPUU CTPOCHUS
BelecTBa. Macca u pazMepbl aTOMOB M MOJIEKYJ. OMNbIThI, TOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJICKYJIAPHOKMHETUUECKOU TEOPHUH.

Mopaenu TBEPIOTO, XHUIKOTO M Ta3000pa3HOr0 COCTOSHHUM BEIIECTRBA.
Kpucrannmmueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, )KHIKOCTEH
U TBEPABIX TEJI HA OCHOBE MOJIOKEHUM MOJIEKYJSIPHO-KUHETHUYECKOU TEOPHHU.
CmaunBaHue U KaMWUISIPHBIC SBJICHUA. TemIoBoe pacIiupeHue u cKaTue.

Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. BHyTpeHHss sHeprus. CnocoObl M3MEHEHUS BHYTPEHHEH SHEPIUU:
Teionepeaaya u coBepiiecHHe  PabOTHI. Buger  tennonepenauu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JTYYECHHE.

KomnuaectBo TerioTel. Y neabpHas TEIIO0EMKOCTh BEllecTBa. TemioooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. I[lnaBneHue w



OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u xouaeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIIEHUS 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 COXpaHEHHMS U NIPEBPALIEHNS SHEPTUH B TETUIOBBIX 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.

M3meHeHe naBicHUS raza IMpy U3MEHEHUM 00bEMa M HarpeBaHUU WIIH
OXJIAXKIECHHUU.

[TpaBuia u3MepeHUs: TEMIICPATYPHI.

Bunpl Termonepenayun.

OxJtakIeHUe TIPH COBEPIICHUH PaOOTHI.

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

Hab6mroieHre mocTossHCTBA TeMIepaTyphl TIPH TIaBICHUU.
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 110 HAONIOJEHUIO TEIUIOBOTO PACLIMPEHUS Ta30B, KUJIKOCTEH 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
KUJKOCTU B TEPMOMETPHUUECKON 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 HArPEeThIM METAJUNTMYECKUM LIUJIUHIPOM.

10. OnpeneneHne yaenbHOM TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.

13. OnpeneneHue yieIbHON TEIIOTHI TIJIABJICHUS JIbIA.

JJleKTPUYEeCKHEe U MATHUTHbBIE SIBJICHHUS.

DnekTpuzanus Ten. J[Ba poja anekTpuueckux 3apsiaoB. BzammopernicTBue
3apspkeHHBIX Tel. 3akoH Kymona (3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

DnekTpuueckoe nosie. Hanpsok€HHOCTH dnekTpuyeckoro nodd. [IpuHuun
CYNEPIO3UIINU IEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »siaekTpuyeckux 3apsaioB. DJIEMEHTapHBIA  DJIEKTPUUECKUN
3apsg. Crtpoenne atoma. [IpOBOJHMKM M AMANEKTPUKUA. 3AKOH COXpPAHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJOBUSI CYHIECTBOBAHMS DJJICKTPUUECKOTO TOKA.
HcTouHMKM TOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUYECKHUM TOK B KUIKOCTAX U razax.

Onektpuueckass unenb. Cuna ToKa. OJNEKTPUYECKOE  HAIpSKEHHE.
ComnpoTuBieHUE NTPOBOJHUKA. YIEIbHOE CONPOTUBJIEHUE BELIECTBA. 3aKOH
Oma nmnma ywactka nenu. [locnepoBaTenpHOE W IMapajulelIbHOE COEIMHEHUE
IPOBOJIHUKOB.

Pabora m MOIIHOCTH AJIEKTPUYECKOrO ToKa. 3akoH Jlxoyns—JleHma.
DNeKTpUYecKue Ienud H MOTPeOUTENTN DIEKTPUUYECKON DHEPruu B OBITY.
KopoTtkoe 3ambikanue.

[TocTtosiHHbIE MarHuThl. B3auMonencTBHE MOCTOSHHBIX MAarHUTOB.
MarnutHoe mosne. MaruuTHoe moje 3eMJd U €ro 3HayeHue Ui KU3HU Ha
3emue. OnbIT DpcTena. MarHutHoe noje 3JeKTpudeckoro toka. [IpuMmenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€MCTBME MArHUTHOIO IOJs HA NMPOBOJHHUK C
TOKOM. DNEeKTpOBUTATEIb IIOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Onbitel @apages. SBieHure >iEKTpOMarHuTHOM wuHAYKUUU. I[IpaBuio
Jlenma. Onextporeneparop. CrocoObl TOMYYSHHS HIEKTPHUYECKOW DHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa poja 3MEKTPUYECKUX 3apsAOB U B3aUMOJICHMCTBHUE 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 IECKTPUUECKUX 3aPSIA0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
HcTouHrMKHM TOCTOSHHOTO TOKA.

JIecTBUS DIIEKTPUUECKOTIO 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 MOTIOCOB MAarHUTA.
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 MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o Uk~ w

OnpIThl MO HAONIOACHHUIO DIIEKTPU3AIMU TeNl WHAYKIHEH u TpH
COIIPUKOCHOBEHUH.

UccnenoBanne IOEUCTBUSL SJIEKTPUYECKOTO IO HA IMPOBOJHUKH U
JIUBJICKTPUKHU.

COopka 1 mpoBepKa paboThI ATEKTPUIECKOH TSN MTOCTOSTHHOTO TOKA.
N3mepenue u perynmpoBaHHUe CUIIbI TOKA.

N3smepenue u perynupoBaHue HANPSKEHUS.

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

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



8. llpoBepka mpaBuiia CIOKEHUS HANPSKEHUN IPU MOCIEI0BATEIEHOM
COEIMHEHUN JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuna i CWIBI TOKA NPU NAPAIIIETBHOM COCIUHEHUHU

PE3UCTOPOB.

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

11. OnpenerieHne MOIIHOCTHA AJICKTPUYECKOIO0 TOKa, BBIACISICMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, WAYIIETO YEPEe3 JIAMIIOYKY, OT
HanpsHKEHMs Ha Heil.

13. Onpenenenne KII/] HarpeBarens.

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. ONBITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBHUS
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 JIEKTPOABUTATEIIS.

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.
OTHOCUTENBHOCTh MEXAaHUYECKOr0 ABWKEHHs. PaBHOMEpHOE MpsSIMOIMHEHHOE
newxxenne. HepaBHomepHoe mnpsMonuHeiiHoe naBwxkeHue. CpenHas
MTHOBEHHAsI CKOPOCTb TeJIa TP HEPABHOMEPHOM JBHKCHUMU.

VYckopenne. PaBHOyCKOpeHHOE NpsiMONIMHENHHOE JBHKeHue. CBOOOHOE
najgenue. OnwiTel ["anumes.

PaBHOMEpHOE NBHKEHME 1O OKPY)HOCTHU. llepron u yactora oOpanieHus.
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 BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHUE CBOOOJHOIO
najgenus. JIprwxkenne miaHeT BOKpyr CoisHua. IlepBasg kocMuueckasi 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 UMITyJIbCca. PEakTUBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTb. PaboTa cui TsKecTu, ynpyrocTtu,
Tpeuust. CBsi3b dHEpruu U padoTel. IloTeHnManbHas >Heprust Tena, MOAHSATOrO
HaJ TOBEPXHOCTHIO 3eMiid. lloTeHIManbHas HHEPIHs CKATOH MPYKUHBI.
Kunernueckas sneprus. TeopemMa 0 KHHETUYECKON YHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKOW SHEPTHUH.

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.

N3mepenue cKopocTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.
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
OTHOCUTEJIBHO KaOMHETa PU3UKH.
7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MacChl TeJla U JAEUCTBYIOLIEH Ha HETO
CHUJIBI.
8. HaOmronenue paBeHCTBA CHIT TPU B3aUMOJICUCTBHUH TEII.
N3Mmenenue Beca Tenia npu yCKOPEHHOM JBHKCHUMU.
10. [lepenaya nmnyibca npu B3aMMOIEHUCTBUAU TE.
11. [IpeobGpazoBanus SHEPTUN NTPU B3AUMOJICHCTBUH TETI.
12. CoxpaHeHHe UMITyJIbca IPU HEYPYTrOM B3aUMOJECHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHeHHE MEXaHWYECKON YHEPTUHU TIPH CBOOOHOM TaJICHUH.
16. CoxpaHEHHE MEXaHUYECKOM OJHEPruvM TMpH JBWKCHUM Tella T0J
JNEUCTBUEM NIPYKUHBI.



Jlabopamophule padbomot u onvimot.

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.

OnpeneneHue yCKOpeHUs Teja NPU PAaBHOYCKOPEHHOM JBHUXKEHUU IO
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 Konebanus. BbeiHyxkaeHHble KoneOaHus.  Pe3onamnc.
Mexanuyeckue BoJHBL. CBoOHCTBA MeXaHWMYECKUX BOJH. IIpomonbHbIE WU
MonepevyHble BOJIHBL. JIIMHA BOJHBI W CKOPOCTh €€ paclpoCTpPaHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa u BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1.

LA

HabGmronenne konebaHuilt TeN MOJ JAEHCTBUEM CHIIBI TSDKECTH U CHUIBI
YOPYTOCTH.

HabGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGnronenne BIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.
PacnpocTpanenne npooJibHbIX U MONEPEYHBIX BOJIH (HA MOAEIH).
HaGnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



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

2. OmnpeneneHre 4acTOThl ¥ IEpHo/ia KoJieOaHUM MPY>KMHHOTO MasTHHUKA.

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 HE3aBUCUMOCTH Tepuoja KojeOaHuW rpysa, MoBEIICHHOTO
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 I0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMAarHUTHOE TOJe. JIEKTPOMarHuTHbIe BOJHBL.  CBOMCTBa
aneKkTpoMarHuTHeIX BOJH. Illkanma snmekTpomarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DneKTpoMarHuTHas npupona ceera. CKopocTh cBeTa. BoHOBBIE 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 TOJHOTO BHYTPEHHETO OTpPa)KEHUSI B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nyuei B nuH3e. 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. IIpsMonuHeHOE pacpOCTpaHEHUE CBETA.

2. OtpakeHue cBerTa.

3. Tlonyuenue wu300pakeHH B IJIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKajiax.

IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xop mydelt B coOuparoiieit JnH3e.

XO0J 1yder B pacCeUBAIOLIEH JIMH3E.

[Honyyenue nzoOpaxeHnit ¢ TOMOUIBIO JHH3.
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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 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO Jyda OT yrja

naJICHUsI.

2. U3yuenue xapakTepucTUK U300paXeHUs MIPEIMETa B INIOCKOM 3epKalie.

3. HccienoBaHnue 3aBUCUMOCTH yria NpPEJIOMIIEHHUS CBETOBOTO Jy4ya OT

yriia MaJeHus Ha TPaHUIIE «BO3LYyX—CTEKIIOM.

[TonyueHnne n300pakeHUH ¢ TOMOIIBIO COOUPAIOIIIEH JIMH3BI.
Onpenenenne  (QOKYCHOTO  pacCTOSHUST M ONTHYECKOW  CHIIBI
coOuparoIeit JTMH3HI.

6. OIBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONBITHI IO BOCTIPUSATHUIO 1IBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3

IIBETOBBIC (DHIIHTPHI.
KBaHTOBBIC SIBJICHUS.

Omnewitel Pesepdopna u mnanerapHas moaens atoma. Monens atoma bopa.
Hcnyckanue u nornomeHne ceera atomoM. KBaHThl. JIMHENYaThIE CIEKTPHL.

PaamoaktuBHOCTE. Anbda, Oera- u ramma-uziaydeHus. CrpoeHue
aroMHOro  saapa. HyknoHHas  Monenb  atomMHOro  siapa.  M3oTomsl.
PannoaktuBHble npeBpaiienus. [leproa noxypacnaaa aTOMHBIX sEp.

SAnepHbie peakuuu. 3aKOHbI COXpPaHEHHUS 3apsAI0BOIO U MACCOBOTO YHCEI.
DOHeprusi CB3U aTOMHBIX sifiep. CBsIi3b Macchl U dHEpruu. Peakiuu cuHTe3a U
nenenus saaep. Ucrounuku sueprun CosiHIa U 3BE3]T.

Snepnas sHepreTuka. JIeWCTBHUS paAWOAKTUBHBIX W3JIYYECHHH Ha KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.



CnexTpel U31y4EeHHS U NOTJIOICHUS.

CnexTprl pa3nuYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHa.

PaboTta cuérurka HOHU3UPYIOIIHUX U3TYUESHH.

Perucrpanus nznydyeHuss IpupoIHBIX MUHEPAJIOB U IIPOTYKTOB.

IS L o B

Jlabopamopnuie padomut u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TYyUYEHUS.

2. HccnenoBanue TpeKoOB: U3MEPEHUE PHEPTUU YACTHUIBI 10 TOPMOZHOMY

nytu (o gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTETHEHO-0000IIAIOIITN I MOJyJIb npeaHa3HaYeH TUTSI
cUCTeMaTH3alluid ¢ O00OOIIeHHs] TMPEJAMETHOIO COJACpKAaHHUS U  ONbITa
NEeSTENBHOCTH, TPUOOPETEHHOTO TIPU M3YUYEHHH BCEro Kypca (PU3UKH, a TaKxKe
JUISl TIOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMEHy MO (PU3MKe s
00Oy4aromuxcs, BHIOPABIINUX 3TOT YUEOHBIN MpeaMeT.

[Ipy wm3ydyeHHH AAHHOTO MOAYJSl PEAINU3YIOTCS M CHUCTEMAaTU3UPYHOTCS
BUJABl JIESATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEUMBAETCS JOCTUIKEHUE
OPEeIMETHBIX M METAlpEeIMETHBIX IUIAHUPYEMbIX PE3YJIbTaTOB OO0y4YeHMUS,
(GopMupyeTcst eCTeCTBEHHOHaY4YHasi FPaMOTHOCTh: OCBOEHHE HAYYHBIX METOOB
UCCIICZIOBAHUS SIBICHUN MPUPOJIBI U TEXHUKH, OBJIAIEHUE YMEHUSAMU OOBSICHSTD
(¢u3nyeckue SBICHUS, IPUMEHSS MOJyY€HHbIE 3HAHUS, pellaTh 3a7auyd, B TOM
YHCJIe KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[IpyHUMNIHATBHO  NEATENBHOCTHBIM  XapakTep  JaHHOro  pasjena
peannzyeTcs 3a CUET TOro, YTO OOYYAIOLIUECS BHIMIOIHSIIOT 33/JaHuUs, B KOTOPBIX
UM IIpeJIaraeTcs:

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

UCMOJIb30BaTh Hay4YHbIE METOJABI HCCIEAOBaHUS (U3NYECKUX SBIICHUH, B
TOM YHUCJIE IS IPOBEPKHU TUIIOTE3 U MOIYYEHUS TEOPETUUECKNX BBIBOJIOB;

OOBSICHATH HAay4HbIe OCHOBBI ~HAmbOONee  BaXKHBIX  JOCTHXKEHUH
COBPEMEHHBIX TEXHOJIOTMM, HalpuMep, MPAKTHYECKOr0 HCIOIb30BaHUSA
pa3IMYHBIX HCTOYHMKOB SHEPrMM HA OCHOBE 3aKOHA MPEBpALEHUS MU
COXPAHEHUS BCEX U3BECTHBIX BU/IOB SHEPIUU.

Kaxnmas w3 TeM JaHHOrO MOIYJd BKIIOYAET HKCIEPUMEHTAIBHOE
uccienoBanue ododmaromero xapakrepa. Moaynb 3aBepuiaeTcsi IpOBEIEHUEM



JMAarHOCTUYECKOM U OIICHOYHOM paboOThl 3a KypC OCHOBHOTO OOIIEro
oOpa3zoBaHus.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'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 oOyyatomierocss OyayT cQoOpMHpOBaHBI  CIEIYIOIIUE
JMYHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

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

e - IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’KIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

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

e - OCO3HAHHME BAXKHOCTU MOPAIBHO-3THYECKUX MPUHUUIIOB B JESATEIBHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

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

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

e - OCO3HaHHE IIEHHOCTH (PU3MYECKOW HAyKU KaK MOIIHOTO HHCTPYMEHTa
[IO3HAHUS  MHPA, OCHOBBI  PA3BUTHUS  TEXHOJOTWH,  Ba)KHEHIIEHU
COCTABJIAIOLIECH KYJIbTYpPHI;

e - pa3BUTHE HAYYHOU IIOO03HATEIHLHOCTH, MHTEpPECAa K HMCCIIEI0BATEIbCKOM

NEATEIbHOCTH;

e 5) (¢opvupoBanuss KyJbTYpPbl 310pPOBbSi M JIMOLMOHAJIBHOIO
0J1aronoJy4us:

e - OCO3HAaHME LIEHHOCTM Oe30macHOro oOpasa >XH3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, Ba)KHOCTU MpaBui O€30MacHOTO MOBEACHUS Ha
TPaHCIOPTE, HA IOPOTrax, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpPYJAOBAaHUEM B
JOMAITHUX YCIOBUAX;

e - cpopMHUPOBAHHOCTh HABBIKA peIIeKCHU, MPU3HAHHE CBOETO IpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

e 6) TPYyI0BOI0 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 - MHTEPEC K MPaKTUUECKOMY M3Yy4YEeHUIO npodeccuit, CBSI3aHHBIX C (HU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUA:

e - OpUEHTAIlUS HA MpUMEHEHHE (HU3NYECKUX 3HAHUU NI pEelIeHUs 3aj1ad B
o0JlacTi OKpyKarolied cpejabl, MJIaHUPOBAHUS IMOCTYNKOB U OIIEHKH HX
BO3MO>KHBIX TTOCJICICTBUM JIJIs1 OKPY>KAIOIIEH CPEJIbI;

e - OCO3HaAHHUE IIO0ATBLHOTO XapaKTepa YKOJIOTMYECKUX MpoOJieM U MyTer ux

pEIICHHSI;

e 8) azanTanuu K M3MEHSIOIIUMCSI YCJIOBHSIM COIUAJIBLHOI W MPUPOTHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJCHCTBUU IPU BBHINOJHEHUU HCCIICIOBAHUN |
NIPOEKTOB (PU3MUYECKOW HAIPaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM
APYTHX,

e - TIOBBIIICHHEC YPOBHS CBOCH KOMIICTGHTHOCTH 4Yepe3 TMPaKTHUYSCKYIO
NeSTEbHOCTD;

e - moTpeOHOCT, B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMynupoBaTh HIEH, TMOHATHS, TUMOTE3bl O (PU3NYECKUX OOBEKTaX H
SIBJICHUSIX;

e - OCO3HaHHME Je(DUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
obnactu PpU3HKY;

e - IJJAHUPOBAHHE CBOETO PA3BUTHSA B MPUOOPETECHUH HOBBIX (DU3UUYECKUX
3HAHUM;

e - CTpEMJICHHE AaHAJIU3UPOBATh U BBIIBISITH B3aUMOCBSA3M TPUPOJIBI,

o0IecTBa U IKOHOMHKH, B TOM YHCJIE€ C HCIOJIb30BAaHUEM (PU3MUECKHUX
3HAHMM;

e - OLICHKA CBOMX JCHUCTBUU C YYE€TOM BIHSHUA Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TporpamMMmbl 10 (pH3MKE HAa YpPOBHE OCHOBHOTO
obmero  obOpazoBanmss y  oOywaromerocss  OyayT — cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYATOIIIHE NIO03HABATEIILHBIC
YHUBEpCAIbHbIE Y4YeOHbIC JCHCTBHSA, KOMMYHUKATUBHBIC YHHBEpCATbHBIC
yueOHbIe JICHCTBHS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbBIC JCHCTBUA.



Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KiacCU(UKAIMU, OCHOBAHUS
1U1st 0000IIEHUsI U CPABHEHMUS;

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

BBISIBJISIT IPUUMHHO-CIIC/ICTBEHHbBIE CBS3U MPU U3YYCHUU (PUINYECKUX
ABJIGHUA W TPOILIECCOB, JeiaThb BBIBOJAbI C  HCIOJIb30BaHUEM
JNEAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THIIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

CaMOCTOSATEIILHO BBIOMpATh CMOCOO penieHus ydeOHOM Qu3nyeckon
3a/1auu (CpaBHEHUE HECKOJIbKUX BApUAHTOB pElICHUs, BHIOOP Haubolee
HOJIXOASILEro ¢ y4ETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieaoBaTejJLCKHAE JeHCTBUA:

UCTIOJh30BaTh  BOMPOCHI  KAaK  HWCCIIEIOBATEILCKANA  HMHCTPYMEHT
NIO3HAHHS,

NPOBOJIUTH IO CaMOCTOSITEILHO COCTaBICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIM (U3UYCCKUA DKCIEPUMEHT, HEOOJBIIOEe HCCISIOBAHUC
(U3UIECKOTO SIBICHUS;

OLICHWBAaTh Ha MNPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJTYYSHHYIO B XOJI€ UCCIICIOBAHUS WM SKCIICPUMEHTA;
CaMOCTOSITeIbHO  (OPMYJIHUpPOBATh OO0OOIIEHUS W  BBIBOABI IO
pe3ynbTaTaM MpoBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICI0BAHNUS,
IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIIee pa3BUTHE (PUIUUECKUX
NPOIIECCOB, a TAKXK€ BBIIBUTATh MPEANOJOXKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI IPH MTOUCKE
1 0TOOpe MH(POPMALIMK WU JaHHBIX C YIETOM MPEIIOKEHHONW yueOHOM
bu3ndecKoi 3a1a4m;

aHaAJIM3UPOBATh, CHUCTEMaTHU3UPOBATh u UHTECPIPETUPOBATH
uH(OPMAIMIO Pa3IMYHBIX BUAOB M (POPM IIPEICTAaBICHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (HOpPMY HpeaCTaBICHUS
uH(pOpMAMM U WUIIOCTPUPOBATh pPEIIAEMBbIE 3a/layd HECI0KHBIMU
CXEMaMH, TuarpaMmMamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

B X0J1€ OOCYXKJIeHUsl Y4eOHOro MaTepuana, pe3yibTaToB Ja00PATOPHBIX
paboT M MPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMon
TEMBbl M BBICKA3bIBaTh HJEU, HAIICJICHHBIC HA pEIICHUE 3aJayd U
HoJ/iepKaHue OaroxenaTeIbHOCTH OOLICHHUS;

COIIOCTaBIISAITh CBOM CYXKICHHUS C CYXACHHSAMH JPYTHX YYaCTHHKOB
auanora, oOHapyKMBATh Pa3IMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
NyOJIMYHO TIPEACTABIATh PE3YIbTaThl BBHIMOJTHEHHOTO (U3NUYECKOTO
OmbITa (IKCTIEPUMEHTA, UCCIICOBAHNUS, IPOEKTA);

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIUBHUIYaIbHOW pabOThl TPHU pPEIICHUH KOHKPETHOW (QHu3nMdecKoi
po0JIeMBbl;

NpUHUMATh Il COBMECTHOH  JICATEIBHOCTH, OPTaHW30BHIBAThH
ACUCTBUSL MO €€ JOCTHKECHUIO: paclpeieisiTh poJid, O00CYKAaTh
IpOLIECChl M Pe3yNbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHHS
HECKOJIBbKHUX JIIOJIEH;

BBITIOJTHATH CBOIO YacTh Pa0OThI, JOCTHrasi Ka4YeCTBEHHOTO pe3yibTaTa
10 CBOEMY HAIIPABICHUIO W KOOPJUHHUPYS CBOU JIEHCTBUA C JPYyTUMH
YJIeHAMU KOMAaH/IbI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/la B OOIIWI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

PerynsiTuBHbIe yHHBepcalbHbIe YueOHbIe eilicTBUA

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX M yYEOHBIX CHTYalUsAX,
TpeOyIomuX 7Sl pemeHnus PU3nIecKux 3HaHUM;

OpPUEHTHUPOBATHCS B PA3IMYHBIX I[OAXOAAX TMPUHATHS PpELICHUU
(MHAMBUAYAIbHOE, TIPUHATHUE PEIICHUSI B TPYIINeE, NPUHATHE PEUICHUN
TPYTITION);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelIeHUs] (PU3UYECKON 3a7auu
WIM [UIAHA WCCIENOBAaHUS C YYETOM MMEIOIIUMXCA PECYPCOB H
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpejasiaraeMblie
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 UCCIEAOBAHUS WM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOATENbCTB, U3MEHUBIIUXCS CUTYyallud, YCTAHOBJIEHHBIX OIIUOOK,
BO3ZHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa 1IN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO Jpyroro uejoBeKa B XOJAE cropa WIu
JUCKYCCUM Ha HAy4YHyK) TEeMY, IOHHMAaTh MOTHBBI, HAaMEpPCHHS U
JIOTUKY JIPyTOro;

PU3HABATh CBOE MPaBO Ha OMIMOKY MPH PEIIeHUU (PU3MUECKUX 3aaad
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:

UCIIONIb30BaTh MOHATHS: (U3MYECKHMe U XUMHYECKHE SBJICHUS,
HAOJII0IEHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SAUHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOsIHUSA BellecTBa (TBEPOE,
KHUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBW)XKECHHE (PaBHOMEPHOE,
HEpPaBHOMEpHOE, MPSMOJMHENHOE), TPACKTOPHS, PaBHOACHCTBYIOIIAsA
cuna, ngedopmarus  (ympyras, —IUIacTHYeCKas), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuyarh sBieHus (qudQy3us, TEMIOBOE JBIKCHHE YaCTHII
BEIIECTBA, PABHOMEPHOE JBWIKECHUE, HEPAaBHOMEPHOE JBUIKEHUE,
WHEPIHsI, B3aUMOJICWCTBHE TEJ, pPaBHOBECHE TBEPABIX TeI C
3aKpeTUIEHHON OChI0 BpallleHHs, IMepefada JJaBICHHUS TBEPABIMU
TETaMH, >KHJIKOCTAMH M Ta3aMu, atMoc(hepHOe aBliCHWE, IJIaBaHUE
TEJN, TPEBPAIICHUS MEXaHWYECKOW SHEPruH) IO OMHCAHHI0 WX
XapaKTepHbIX CBOWCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHX
JTaHHOE (DU3UYECKOE SIBJICHUE;

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



MIPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEKUBOU
npupojie, AEUCTBUE CUJIbI TPEHUS B MPHUPOJE M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJICHUs Ha KMUBOW OpPraHu3M, IUIaBaHUE PbIO, pblyaru
B TeJie 4YeJOBEKa, MPU ITOM IMEPEBOJUTHh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHbBIE CBOMCTRA (MpU3HAKH) (DU3NUECKUX
SIBJICHU;

OMHUCHIBATh HW3Y4YEHHbIC CBOWCTBA Tel U (UIUYECKHUE SIBJICHUA,
UCTIONB3Ysl  (PU3MUECKHWEe BeNIMYMHBI (Macca, 00BEM, TUIOTHOCTH
BEIIIECTBA, BPEMs, MMyTh, CKOPOCTh, CPEIAHSISI CKOPOCTh, CUJIa YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tella, CWiIa TPEeHHWsl, JaBjeHue (TBEPIOro Teina,
KUJKOCTH, Ta3a), BBITAJIKHUBAIONIAS CHWJIA, MEXaHHYecKas padoTa,
MOIITHOCTh, IIJICYO CHJIbI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT TMOJIE3HOTO
JEeWCTBHSI MEXaHU3MOB, KHHETUYECKasl U TIOTCHITMAIbHAS YHEPTHUS ), IPU
OTMCAaHWUU TIPABUJIBHO TPAKTOBATh (YU3UYECKUM CMBICT HCIOJIb3yEeMBbIX
BEJIMYMH, UX OO0O3HAUCHHS W €AWHUIBI (U3UYECKUX BEIWYHUH,
HAXOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH TPaPUKH H3YYEHHBIX 3aBUCUMOCTEU
(bu3MUeCKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIONIBb3YSl MpaBHWJIa CIOXKEHUS Cuil (BAOJIb OOHOM MpsIMOil), 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena, IpaBUIO PABHOBECHS pblyara
(O70ka), «30J0TOE  MPABWIIO» MEXAHUKH, 3aKOH COXPAaHECHHS
MEXaHUYECKOW SHEPTHH, MPU ITOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATHh (DU3MYECKUE SBJICHUS, MPOIECCH W CBOMCTBA TEN, B TOM
Yucl€ M B KOHTEKCTE CHUTyallUd MNPAKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BBISBISATh NPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMopoi Ha 1-2 WM3y4eHHBIX
CBOMCTBA  (M3MYECKUX  SBICHHWHM, (QU3NYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemaTh pacuy€THbIe 3aAaud B 1—2 NEWCTBUSA, HCIOJIb3Yys 3aKOHBI U
dbopMyIbl, CBS3BIBaIONIE (PU3NYECKUE BEIUYHMHBI: HA OCHOBE aHAIIM3a
yCIOBHUSl 3aJlaud  3alKChiBaTh KPATKOE YCJIOBHUE, MOJACTABIATH
¢dusnueckre BeTUYUHBI B (OPMYIIBI M MPOBOJIUTH PACUEThI, HAXOIUTh
CIIpaBOYHBIE JaHHBbIE, HEOOXOAUMBIE ISl PElIeHUsl 3a7ad, OLICHUBAThH
PEATHCTUYHOCTH TIOTYYCHHON (PU3MYECKON BEIIMYNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEHIUTh MPU MOMOIIN
GU3MYEeCKUX METOJOB, B ONUCAHUU HUCCICIOBAHUSI  BBIICIATH



MIpOBEPSIEMOE MPETOTI0KEHNE (rumoresy), pasinyaTh u
MHTEPIPETUPOBATH MOJYUYECHHBIH PE3yIbTaT, HAXOJUTh OIIMOKU B XOJI€
OIBITA, IEJIATh BBIBOJBI IO €0 PE3yJIbTATaM;

IPOBOJIUTH ONBITHI 1O HAOMIOJCHUIO (PU3UYECKUX SBICHUM WU
dbu3myeckux  CBOMCTB  Tel:  (GOpMyJIHUpOBaTH  IPOBEpsiEeMbIe
OPENNoNOXKEHUsI, coOUpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000py10BaHMS, 3aMUCHIBATh XO/1 OIbITa U (HOPMYJIUPOBATH BHIBOJIBL;
BBITIOJIHSITh TIPSIMBbIE M3MEPEHUsI PACCTOSIHUSI, BPEMEHH, MacChl Tela,
00BbEMa, CHJIbI W TEMIIepaTyphl C HCIOJb30BAHUEM AaHAJIOrOBBIX U
U(pOBBIX MPUOOPOB, 3aMHUCHIBATH IMOKa3aHUs NPUOOPOB € YUETOM
3aJ1aHHOM a0COIOTHOM MOrPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKONW BETMUHHbI
OT JPYTO¥ ¢ UCIOJI30BAHUEM MPSIMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JBWXKYILETOCA Tela OT BPEMEHM JIBH)KCHHUS TEla, CHUIIbI
TPEHMsI CKOJIbXKEHUSI OT Beca TeJa, KauecTBa 00pabOTKH MOBEPXHOCTEN
T€JI W HE3aBUCUMOCTH CHWJIbI TPEHHUS OT IUIOMIaJAN CONPUKOCHOBEHUS
TEJ, CUJIbI YIIPYTOCTH OT yIJIMHECHUS MPYKUHBI, BHITATKUBAIONICH CUITBI
OoT 00BEMa TMOTPYKEHHOW YaCTH TeJla M OT IUIOTHOCTH KUIKOCTH, €&
HE3aBHUCUMOCTH OT IUJIOTHOCTH Te€ja, OT TIJIYOWHBI, HAa KOTOPYIO
NOTPY>KEHO TEJIO, YCIOBUM IJIABAHUS TEJl, YCIOBUI PABHOBECHS phlUara
U OJIOKOB), y4yacTBOBaTh B IUIAHMPOBAHUHM YYEOHOrO HCCIIEIOBAHUS,
coOupaTh  YCTaHOBKY W  BBIIOJHATH  WU3MEPEHMs,  Cleays
NPENJIO)KEHHOMY  TUIaHy, (UKCHpPOBATh pe3yJabTaThl TMOJYYEHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYUH B BUJE MPEIOKEHHBIX TaOIHI] U
rpaduKoB, JAeNaTh BEIBOBI MO pe3yabTaTaM UCCIIEI0BAHMUS;

IPOBOANTH KOCBEHHBIE M3MEPEHMs (PU3MYECKUX BEIUYUH (IUIOTHOCTh
BEILECTBA KUIAKOCTU M TBEPAOTO TeNa, CHUJIA TPEHUSI CKOJIbKEHUS,
NABIICHUE BO3[yXa, BBITAJIKMBAIONIAsA CWJIA, JEHCTByOmlas Ha
HOrpyXEHHOE B KUAKOCTH T€JO0, KOA(P(UIMEHT MOJIE3HOTO ICHCTBUS
OPOCTBIX MEXaHU3MOB), CJEeAyd NPEAJIOKEHHOW HWHCTPYKUHUH: TMpHU
BBINIOJIHEHUU U3MEPEHUN cOOMpaTh 3KCIEPUMEHTANIBHYIO YCTAHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYUHBI,

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH mpu  pabore ¢
1a60paTOpHBIM 000PYIOBAHHUEM;

YKa3bIBaTh MPUHLUIBI ACHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOICTB:
BEChI, TEPMOMETP, AUHAMOMETpP, COOOINAIOLINECS COCYAbI, OapomeTp,
phluar, MOABUKHBIN U HEMOABUKHBIN 070K, HAKIIOHHASI TUIOCKOCTH;



K

XapaKTepu30BaTh MPHUHIIUIBI JCUCTBUS HW3YYCHHBIX MPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOH Ha WX OmMUCaHUS (B TOM YHCIE:
MOIIUITHAKK, YCTPOWCTBO BOJOMPOBOJA, THUAPABIMYECKHA TIpece,
MaHOMETpP, BBICOTOMEp, TMOPIIHEBON HACOC, apeoMEeTp), HCIOIB3Ys
3HaHHSIT O CBOMCTBaX (U3MUECKUX SIBICHUH W HEOOXOJMMBIC
¢du3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMpUMEpPhl  (HAXOAWTh HWH(MOpPMAIMIO O MpUMepax)
MPAKTHYECKOTO HMCIIOIh30BaHUS (DU3UYCCKUX 3HAHWHN B MOBCEIHEBHOMN
KU3HU 171 oOecrieueHrs 0€30MacHOCTH MpU 0OpallleHuH ¢ Mpubdopamu
U TEXHUYCCKUMHU YCTPOMCTBAMU, COXPAHCHHUS 3I0POBbS U COOITIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEH cpesie;
OCYIICCTBIISITh OTOOP WMCTOYHWUKOB HHpopManmu B HMHTEepHETE B
COOTBETCTBMHM C 3aJaHHBIM ITIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUH W MYTEM CpPaBHEHHUS pPa3IWYHBIX HCTOYHUKOB
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, Biamerb mnpuéMaMu
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 MYyOJMYHO JAeNaTh KpaTKue COOOIIEHUs O pe3yibTaTax
NPOEKTOB WM Y4eOHBIX HCCIEAOBAHHWM, TMPU OSTOM TIPaAMOTHO
UCIIONIh30BaTh M3YYCHHBIN TIOHATUHHBIA ammapar Kypca (U3UKH,
COMPOBOK/IaTh BBHICTYIUICHHUE MPE3CHTAIINEH;

IIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEAOBAHHUM paclpenemsiTh
00S13aHHOCTH B TPYNIE B COOTBETCTBUU C TOCTABICHHBIMH 3aJa4aMH,
CIENIUTh 3a BBIMOJHEHWEM IIJIaHa JCWCTBUM, aJEKBATHO OIICHUBATh
COOCTBEHHBI BKJIaJ] B JIEATEIbHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJICCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIUX.
KOHITy oOyueHuss B 8 Kiiacce mpeaMeTHBIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTUA: Macca M pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBH)KEHME aTOMOB M MOJIEKYJ, arperarHble COCTOSIHHUS BELIECTBA,
KPUCTAJTTUYECKUE U aMOpP(HBIE TeJia, HACBIIICHHBIA U HEHACHIILICHHBIN
rap, BIAXHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHS OSHEPIHUS,



TEIUIOBOW  JBUIaTellb, DJJIEMEHTApHBIA  JJIEKTPUYECKHM  3apsin,
ANEKTPUYECKOE TMOJ€, NPOBOJHUKH M JTUAIEKTPUKH, MMOCTOSHHBIN
ANEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

pasnuyarh sBJIEHUs (TEIJIOBOE pacIIMpPEeHHUE U CKaTue, Tervionepeaaya,
TEIUIOBOE  pPABHOBECHE, CMAuMBaHME, KaNWUISIPHbIE  SIBJICHUSA,
UcrapeHue, KOHJIEHCaIus, IUTaBJICHHE, KpHUCTaJUTA3aIUs
(oTBepAeBaHUE), KHUIEHHUE, Teronepenaya (TEIIONPOBOJAHOCTD,
KOHBEKIIUS, U3TYUEHUE), AIEKTPHU3aLUs T, B3aUMOJICHCTBHE 3aps/IOB,
JeNCcTBUS AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHeE,
B3aMMO/JICHCTBUE MarHUTOB, ACHCTBME MarHUTHOTO TOJISl HAa MPOBOJIHUK
C TOKOM, DJJEKTPOMAarHUTHas WHAYKLHUSA) 1O ONHUCAHUIO HX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JIaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYCHHBIX (U3HUECKUX SIBICHUH B
OKpYXaIollleM MHUpPE, B TOM 4ucie (U3MYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSXKEHHME M KalWJUIPHBIE SIBICHUS B TMPUPOJIE,
KpUCTaJTBI B mpupoje, uznydenue ConHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pPOCHl, TyMaHa, WHEs, CHera,
ANEKTPUUECKHE SBJICHHUS B aTMocdepe, dICKTPUUECTBO SKMBBIX
OpraHu3MOB, MarHuTHOe Tojie 3emiH, JApedd TMOoICoB, POJb
MAarHuTHOTO MOJIS JJIS KU3HU Ha 3emlie, MOJSPHOE CHUSIHUE, NPU 3TOM
NEPEeBOJIUTh  MPAKTUYECKYI0  3a7ady B  y4eOHYIO,  BBIIETSATH
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3UUYECKHUX SBICHUMN;
ONMKCHIBATh W3YYCHHBIE CBOWCTBA Tel U (U3WYECKUE SBICHUS,
UCTIONBb3Yd  (U3MUECKHE BEIWMYMHBI (TeMIlepaTypa, BHYTPEHHsS
SHEPrus, KOJIUYECTBO TEIUIOTHI, YJEIbHAs TEIIOEMKOCTh BEUIECTBA,
ylelapHas TEIUIOTa IUIABJICHHUA, yJEJIbHAas TEIUIOTa MapooOpa3oBaHUs,
ylenbHas TEIUIOTa CropaHHsl TOIUIMBA, KOA(Q(ULIUEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOM MAalllMHBI, OTHOCHUTEJIbHAsI BJIAXKHOCTb BO31yXa,
NEKTPUYECKUI 3aps], cuiaa TOKa, OJJIEKTPUYECKOE HaNpsKEHUE,
CONPOTHUBIICHUE TPOBOJAHHUKA, YAEJIBHOE CONPOTUBIEHUE BEIIECTBA,
paboTa ¥ MOIIHOCTH AJIEKTPUUYECKOTO TOKA), IPU ONMUCAHUH TPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICT UCIIOIB3YEMBIX BEIUYUH, 0003HAUCHUS
U €IUHUIBI PU3NUECKUX BEIMYUH, HAXOAUTHh (POPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0 BEIMYUHY C JAPYTUMHU BEIMYUHAMH, CTPOUTH
rpadMKy U3y4EHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOLECCHI,
HCII0JIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOpUn



CTPOCHMS  BEIIECTBa, NPUHIUII  CYNEPHO3UIMU  Tojied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs! SHEPTUH, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alUCHIBATH €TI0
MaTeMaTHUYE€CKOE BhIPaKEHUE;

OOBSICHATh (PU3MUYECKUE MPOILIECChl U CBOMCTBA TE€J, B TOM YHCIIC U B
KOHTEKCTE  CUTyallud  MPaKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJIATH IPUYUHHOCIIEJCTBEHHBIC CBSA3U, CTPOUTH O0OBbsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, (DU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIC 3adaud B 2—3 JIEUCTBUSA, HCIOJB3Yysl 3aKOHBI U
dbopmynibl, cBsI3bIBaIOIME (PU3MYECKUE BEJIUYMHBI: HA OCHOBE aHaIu3a
YCJIOBHS 3a7la4Ml 3allMChIBATh KPATKOE YCJIOBHE, BBISBIISATH HEIOCTATOK
JAHHBIX JUIsI pElIeHWs 3aJlauyd, BBIOMpATh 3aKOHBI W (POPMYIIBI,
HEOOXoAuMBbIE ISl €€ pelleHus, MPOBOIUThL Pacy€Thl U CpPaBHUBATH
MOJIYdEHHOE 3HadYeHUue (PU3MUYECKOM BEIMYMHBI C HW3BECTHBIMU
JTAaHHBIMU,

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MpPU OMOIIU
(bu3MUECKNX METOJ0B, UCIOJIb3Yys ONMMCAHUE UCCIIEIOBAHUS, BBIIEISAThH
IpoBepsieMOe TPEIONI0KEHHE, OICHUBATh IMPABUIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIEAOBAHMS, I€TIaTh BBIBOJIBI;

IPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUW WU
¢u3nuecknx CBOWCTB Ten (KAmWIUISPHBIC SIBICHHS, 3aBUCHMOCTh
JaBJICHUS BO3MlyXa OT €ro 00bEMa, TeMrepaTypbl, CKOPOCTH Mpolecca
OCTBIBAaHHUS M HArpeBaHMs NPU H3JIYyYEHUU OT I[BETAa M3ITydarouen
(moryomiaronieii) IMOBEPXHOCTH, CKOPOCTh HCHApeHUsl BOJBI OT
TEMIIEPATyphl KUAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH, 3JIEKTpU3ALUS
T€1 U B3aUMOJEHCTBUE DHIIEKTPUUYECKUX 3apsiOB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MAarHWTOB, BU3yaJIU3allisl MAarHUTHBIX MOJIEH TOCTOSHHBIX
MAarHuTOB, JI€MCTBHUS MAarHUTHOIO TOJISI HAa MPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUraTelNs MOCTOSHHOIO
TOKa): (opMyIupoBaTh MPOBEPSEMBbIC MPEANOIOKCHHSI, COOMPATH
YCTAHOBKY M3 MPEMJIOAKEHHOIO 000PY/I0BAHUS, OMUCHIBATH XOJ OMbITA
1 GOPMYITHPOBATH BHIBOJIBI;

BBIMIOJIHSITh ~ MPSIMBIE  W3MEPEHUsT TEMIEpPaTyphl, OTHOCUTEIbHOMN
BJIQXKHOCTU BO3/lyXa, CWJIbl TOKa, HAINPSHKEHHUS C KMCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U JTATUUKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH



pe3yabTaThl  U3MEpPEeHUd ¢ y4€TOM  3aJaHHOM  abCONIOTHOM
MOTPEIIHOCTY;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKOM BETUUMHBI
OT JPYyrol ¢ HCHOJIb30BAHUEM TPSIMBIX HU3MEpPEHUU (3aBUCHMOCTD
CONMPOTHUBJICHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOHIaJAH IMONEPEUHOTO
CEUYEeHMs] U YJEJIBHOTO CONPOTUBIIEHUS BEIECTBA MPOBOJAHHUKA, CHUIIbI
TOKa, UIYIIETO uYepe3 MPOBOJHUK, OT HAIpPSOHKEHUS Ha MPOBOJHUKE,
UCCJIEIOBaHUE TIOCJIEIOBATEILHOIO W MapaJlJIEIbHOIO COEJUHEHUN
NPOBOJAHUKOB): IJIAHUPOBATH HUCCIEIOBAaHUE, COOMPATh YCTAaHOBKY M
BBITIOJIHSITh U3MEPEHUs, CIIeysl MPEJI0KCHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCMMOCTU B BHE Tabiuil U rpaduKoB,
JIeNIaTh BBIBOIBI 10 pe3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOJIUTh KOCBEHHBIE H3MEpeHUs (HU3NUECKUX BeIWYUH (yIeiabHas
TEIUIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh U3MEpPEHUs, cOOUpaTh
AKCTIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEIIOKECHHON MHCTPYKIIUH,
Y BBIYHUCIISITH 3HAUCHUE BEJTUYNHBI;

coOoaTh TpaBWJia TEXHUKM O€30MacHOCTH mpu  pabore ¢
1a60paTOPHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omucaHusi (B TOM YHCIE:
CUCTEMa OTOIJICHUS IOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIIepMETp,
BOJITMETP, CUETUUK DIIEKTPUUECKON SHEPTUU, DIEKTPOOCBETUTEIIbHbBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl),
ANEKTPUYECKUE TPEIOXPAHUTENH, DJICKTPOMATrHUT, 3JIEKTPOIBUraTEIb
MIOCTOSIHHOTO TOKa), MCIONb3ys 3HAHUS O CBOMCTBaxX (PU3MUYECKUX
SBJICHUN U HEOOX0auMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MHPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEPUTEIbHBIE
npuOOpbsl MO CXeMaM U CXEMaTHYHBIM pPHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusl, JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbI JJIEKTPUUYECKUX
Lerne ¢ TMOCieloBaTeNlbHBIM U MapajulelibHbIM — COEIMHEHUEM
AJIEMEHTOB,  pa3inyas  yCJIOBHbIE  OOO3HAYEHHUS  DBJIEMEHTOB
BJICKTPUYECKUX LIETIEN;

MPUBOIUTH TpUMEpPHl  (HaXOAWTh WH(OpMAIMIO O mpuUMepax)
MPAKTUYECKOTO UCIOIb30BaHUSl (PU3NUECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU [ oOecrieyeHrs 0e30MacHOCTH MpU OOpallleHUH ¢ MpUudopamMu



K

Y TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 37JOPOBBs U COOIIOICHUS
HOPM IKOJIOTUYECKOTO TOBEACHHS B OKPY>KaloIIeH cpee;
OCYIECTBIATh MOMCK WH(MOpManuu (UNYECKOTO COACPKAHUA B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM U INYTEM CpPAaBHECHUSA
JIOTIOJIHUTENIBHBIX HMCTOYHHMKOB BBIICIATH HWHGPOpPMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJK30BaTh MpPH  BBHIMOJTHEHWHM Y4YEOHBIX 3aJaHU  HAYYHO-
NOMYJIAPHYIO JUTEpaTypy (U3MUECKOTO COJCpXKaHUS, CIPABOYHBIC
MaTepuanbl, pecypchl cetd  VHTepHer, BiageTh npuéMaMu
KOHCTICKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss WHPOPMAIMU W3 OJIHOM
3HAaKOBOH CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPaTKUE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (HHU3UIECKOTO
COJIEp)KaHusi, B TOM YHCIE IYyOJUYHO TMPEICTABISITh PE3yIbTaThl
NPOCKTHOW WM HCCIENOBATEIbCKON  JESITENbHOCTH, TPU ITOM
IPaMOTHO HCIIOJB30BaTh HW3YYCHHBI TIOHATUHHBIA ammapaTr Kypca
(U3MKH, COMPOBOXKAATH BBHICTYIUICHHE MTPE3CHTAINCH;

IIPpU BBIIOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEAOBAHMM (PU3NYECKUX
MPOIIECCOB pacHpeesTh 00SA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Jla4aMHM, CJIEIUTh 32 BHITIOJIHEHUEM IUTaHA JAeHCTBUMN
U KOPPEKTUPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B
JeSITENBHOCTD TPYIIIBI, BBICTPanBAaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBUE, MTPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

KOHITy oOy4yeHUs B 9 KJiacce TpeaMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJb30BaTh IIOHATHS: CHCTEMA OTCU€Ta, MaTepualbHas TOYKa,
TPAaeKTOpHUs, OTHOCHUTEIIBHOCTD MEXaHUYECKOTO JBUKECHU,
nedopmarus (yrnpyras, miIacTU4ecKas), TPEHUE, IEHTPOCTPEMHUTEIIHHOE
YCKOpPEHUE, HEBECOMOCTh U TMEPErpy3KH, LUEHTP TKECTH, aOCOIIOTHO
TBEPAOE TEINO, LEHTP THHKECTU TBEPAOIO TEja, pPABHOBECHUE,
MEXaHWYeCKHe KOJIeOaHWS W BOJHBI, 3BYK, HH(MPA3BYK M YIbTPa3BYK,
JJIEKTPOMATHUTHBIE BOJHBI, IIKajda JJIEKTPOMAarHUTHBIX BOJH, CBET,
ONM30PYKOCTh W JANbHO30PKOCTh,  CIEKTPHI  UCIYCKaHHUS U
norJyionieHus, anbda, O0era- U raMma-u3aydyeHHs, U30TOIbl, sAEpHas
DHEPIEeTUKA;

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



B3aUMOJICIICTBHE  TeJ, pPEaKTUBHOE JBIDKEHHE, KoyebaTeabHoe
JIBUKEHUE (3aTyXarollMe W BbIHYXKJEHHbIE KOJeOaHMs), pPE30HAHC,
BOJTHOBOE  JBWKECHHE,  OTpaXeHHWEe  3BYyKa,  NPSIMOJIMHEHWHOE
pacrpocTpaHeHHEe, OTpaXeHHe M MPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTpPaKCHHE CBETa, pas3jio’KeHUE Oeoro cBera B CIEKTP U
CIIO)KCHHE CIIEKTPAJbHBIX I[BETOB, AHMCIIEPCUS CBETA, €CTECTBCHHAS
pPaZMoOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOTO CIEKTpa HM3ITYYCHHUS)
MO OIUCAaHWI0 HMX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHUE;

pacrmo3HaBaTh TPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHUHA B
OKpyXaromeM Mupe (B TOM 4Hclie (pU3MUECKHe SIBICHUS B TPUPOJE:
OpUIMBBl M OTIUBBI, JABWKEeHHE TuiaHeT COJHEYHOW CHCTEMBI,
PCaKTUBHOE JBIKCHHWE JKHUBBIX OPTraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHWE BOJHBI, IyHAMH, 3XO,
[[BETa TEJ, ONTHYECKUE SIBICHHS B MPHUPOJIC, OMOIOTHUECKOE JIEHCTBHIE
BUAMMOTO, YJIBTPAQHUOJICTOBOTO M PEHTICHOBCKOTO  H3IIyYEHUH,
€CTECTBCHHBI  paJMOaKTUBHBIH  (OH,  KOCMHYECKHE  JIyYH,
palMOaKTUBHOE M3Iy4yeHHE MPHUPOTHBIX MHHEPAJoB, JeHCTBHE
pPalMOAaKTUBHBIX W3TYYCHHH Ha OpraHU3M 4YelloBeKa), HpU OITOM
NEepEeBOIUTh  MPAKTHUECKYIO0 3aJady B  y4eOHYIO,  BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) (PU3NYECKUX SBICHHIA;
ONMCHIBATh HW3YyUEHHBIE CBOWCTBA Tel M (UIUYECKUE SIBICHHUS,
UCTIONB3YST (PU3MUECKUE BEIMUYMHBI (CPEelHsS ¥ MTHOBEHHAsi CKOPOCTh
TeJla U HEPaBHOMEPHOM JIBHKEHUH, YCKOPEHUE, ITepeMelIeHNE, IyTb,
yIrJIoBasi CKOPOCTh, CHJIa TPEHHUsS, CHJIAa YIPYTOCTH, CHJIAa TSKECTH,
YCKOpEeHHE CBOOOJHOTO MAJCHHUS, BEC Tea, MMITYyJIbC Tella, MMITYJIbC
CWJIbI, ME€XaHW4yeckas padoTa W MOLIHOCTb, MOTEHIMAIbHAs YHEPrHUs
TeJla, TOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MMOTCHLMATIbHAS SHEPTHUS
C)KaTOM TMpY>KUHBI, KUHETUYECKas SHEprus, MOJHAs MeXaHH4ecKas
SHEprusi, MepuoJ W YacToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEeIOMIICHUS
Cpenbl), IpU ONMHCAHMM TMPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICH
UCTOJIb3yEMbIX BEIUYMH, OOO3HAUYEHUS U €IUHUIBl (DU3HUECKUX
BEJINYUH, HAXOIUTh (HOPMYIIbI, CBS3BIBAIOIINE NaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BEIWYMHAMH, CTPOUTHh TpadUKH H3yUYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U TPOLECCHI,
MCIIOJIb3Ys 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,



MNPUHIMI CYNEPIO3UIMN CUJ, TPUHIUI OTHOCHUTENbHOCTH ["anmnes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHbI COXpPAHEHHUs 3apsJ0BOTO M MAacCOBOIO
yucell TMpU SAEPHBIX pPEAKUUsAX, IOpPU H3TOM JaBaTh CIOBECHYIO
(GOpMyNIHpPOBKY 3aKOHAa M  3alUChIBaTh €r0  MaTEeMaTUYECKOe
BBIPAYKEHUE;

OOBSACHATH (PU3MUYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€  CUTyallMii  MpPaKTUKOOPUEHTHPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTh OOBSCHEHUE U3 2—
3 JIOrMYecKux 1IIaroB ¢ Omnopo Ha 2-3 H3yYEHHBIX CBOICTBa
(du3nuecKuXx sBIECHUN, GU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiatb pacy€THble 3anaud (omMparolluecss Ha CcHCTeMy u3 2-3
YpaBHEHMI), HCHOJB3YsS 3aKOHBI W (OPMYJNbI, CBSI3bIBAIOIIUE
¢u3znueckre BeIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadyd
3aMKMChIBaTh  KpPaTKOE yCIIOBHE, BBIABIATH HEJOCTAIOIIUME  WIIU
U30bITOYHBIC JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMbIE
JUISL pelleHusi, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'0 3HAaYeHUS PU3NYECKON BETUUNHBL;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MpPU TOMOIIU
(Gu3MUECKHX METO0B, UCIOJIb3Yys ONMMCAHUE UCCIIEIOBAHUS, BBIIEISAThH
IpoBepsieMOe TPEIOJNI0KEHHE, OICHUBATh IMPABUIBHOCTH MOPSAKA
NPOBEJICHUS HCCIEOBaHMs, JeliaThb BbBIBOJABI, HWHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHH U OIBITOB;

NPOBOAUTH OMBITHl TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUN WU
¢u3nUecKrX CBOWCTB Tell (M3yueHue BTOpPOro 3akoHa HeloToHa, 3akoHa
COXpaHEHUSI PHEPIHH, 3aBUCHUMOCTb MEepHUoJa KoJieOaHUM MPY>KUHHOTO
MasTHHKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT
aMIUTUTYJBl MaJlbIX KOJeOaHWi, NPAMOJIMHEHHOE pacrmpocTpaHeHUe
CBETa, pa3JoXKeHue Oenoro cBeTa B CIEKTpP, H3YYEHHE CBOMCTB
n300pakeHUs B IUIOCKOM 3€pKajle ¥ CBOMCTB M300pakeHUs MpeaMeTa B
cobuparomieit JuH3e, HaOMI0JeHHE CIUIOIIHbBIX U TUHEHYaThIX CIIEKTPOB
U3TY4YeHHSI): CaMOCTOSITEIbBHO COOMpPATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa 0OOpyJOBaHUS, OMHCHIBATH XOJ OMNBITA W €r0 PEe3yIbTaThl,
dbopMynHpOBaTH BHIBOIBL

MPOBOJUTh MPHU HEOOXOIMMOCTHM CEPHUI0 MpPSAMBIX H3MEPEHHUI,
ompenensasl CcpellHee 3HaYeHue u3MepsieMoil BenuuuHbl ((POKYyCHOE
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBHIOOp crocoba
u3MepeHus (M3MEPUTENHLHOTO TPUOOopa);



MPOBOJUTL HCCIICIOBAHWE 3aBUCUMOCTEH (PU3MUYECKUX BEIMYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHU
MIPY PaBHOYCKOPEHHOM JBMKCHUU 0€3 HauaJIbHOW CKOPOCTH, MEpPHOJIa
KoJIcOaHWI MAaTEMAaTHIECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH
yria OTPaKCHHsI CBETAa OT yIJia MaJeHUs U YIia MPEIOMIICHUS OT yria
najcHus): TUTAHUPOBATh HCCIEAOBAHUE, CAaMOCTOSATEIBLHO COOHUpaTh
YCTaHOBKY, ()UKCHUPOBATh pE3yJbTaThl IOJYYCHHONW 3aBUCHMOCTH
(Gu3HUeCKUX BEIMYUH B BUJE TaOJUIl U TpaduKOB, J€IaTh BBHIBOIBI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

NIPOBOJAUTL KOCBCHHBIC HM3MEPEHUS (PU3MYECKUX BEIMYUH (CpEIaHSSA
CKOpPOCTh M YCKOPCHHE Tella MPU PaBHOYCKOPCHHOM JIBHIKCHUH,
YCKOPEHHE CBOOOJIHOTO TMAJCHUS, )KECTKOCTD MPYKUHBI, KO3PHUIIUCHT
TPEHHS CKOJBKCHHS, MEXaHM4YecKass padoTa W MOIIHOCTh, YacTOTa U
NeproJ] KOJICOAHWH MaTEeMaTUYECKOTO W MPYKUHHOTO MAasSTHUKOB,
ONTHYECKAs CHja COOMpAIOIICH JIMH3BI, pPaJUOAKTUBHBIA (OH):
IUTAHKUPOBATh U3MEPEHUs, COOMPaTh SKCIICPUMEHTAILHYIO YCTAHOBKY U
BBITMIOJIHATE ~ WU3MEPCHHS, CIeAys MPEUIOKEHHOW  HMHCTPYKIIUH,
BBIUUCIIATh 3HAYEHWE BEJIMYMHBI W aHAIU3WPOBATH IIOJYYCHHEIC
pe3yabTaThl C YYETOM 3aJJaHHOW TOTPEITHOCTH U3MEPECHHIA;

coONroaTh TpaBWia TEXHUKH O€30MacHOCTH Tpu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKH HM3YYEHHBIX (U3MYECKUX MOJCIICH:
MaTepuabHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHHUK
CBETa, Jy4, TOHKAs JIMH3a, IJIAaHETapHas MOJIEIbh aToMa, HYKJIOHHas
MOJIEJTh ATOMHOTO SIpa;

XapaKTepH30BaTh TMPUHIUIBI JIEHCTBUS U3YYEHHBIX MPHOOPOB U
TEXHHUYECKUX YCTPOWUCTB C OMOpPOM Ha WX OmUcaHUs (B TOM YHCIE:
CIUJOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS M YCKOPEHUS, paKera,
9XOJIOT, OYKH, MEpPUCKON, (oToammapar, ONTUYECKHE CBETOBOIBI,
CIEKTPOCKOM, J03UMETpP, Kamepa BuibcoHa), MCHONB3ysd 3HAHUA O
CBOMCTBaxX (U3MUECKUX SBICHHUH UM HEoOXonuMble (U3MYECKUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbl M  CXEMAaTUYHBIE PHUCYHKH  W3YYEHHBIX
TEXHHUYECKUX YCTPOMCTB, MU3MEPUTEITHHBIX npudoOpoB u
TEXHOJIOTHYECKUX TIPOILECCOB TMPH PEIICHUN Y4eOHO-TPAKTHIECKUX
3a/1a4, ONTUYECKHUE CXEMBI NIl TIOCTPOCHUS M300PaKeHU B TUIOCKOM
3epKajie ¥ COOMPAIOIIECH JTMH3E;



NPUBOAUTHL TOpUMEPHl  (HAXOAUTh HWHQPOPMAIMI0O O MpUMEpax)
MPAKTUYECKOTO MCIOIb30BaHUSl (PU3UYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU NI oOecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ MpUuoopamMu
U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 370POBbsI U COOJIIOACHUS
HOPM 3KOJIOTMYECKOTO TIOBEAECHUS B OKPYKAOLIEN CPEAE;
OCYIIECTBIIATh TOUCK HWH(POpManuu (PU3UIECKOTO COJACpKAHUS B
WNutepuere, camoctosiTenbHO (GOpMYNHpysh TOUCKOBBIM  3ampoc,
HAaXOJAUTh  NYyTH  OMNPENCNIICHUS  JOCTOBEPHOCTH  MOJYYEHHOM
uHQOpMalMK Ha OCHOBE MMEIOIMIMXCS 3HAHUW M JIOMOJIHHUTEIBHBIX
VMCTOYHUKOB;

UCIIOJIb30BaTh MPH  BBIMOJHEHUM Y4eOHBIX 3aJaHUN  Hay4HO-
NOMYJIAPHYIO JIUTEpaTypy (U3UUECKOTOo COACpKaHUS, CIPaBOYHbBIC
Marepuanbl, pecypcbl cetd  VIHTepHeT, BlaaeThb NpUEMaAMU
KOHCIIEKTUPOBAaHUsI TEKCTa, MpeoOpa3oBaHus WH(POpMAIMK W3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
uH(OpMaIMK U3 HECKOJbKUX MCTOYHUKOB (DM3UUYECKOTO COJCpPKAHUSA,
yOIMYHO PEACTaBIATh pe3yabTaThl MIPOEKTHOM W
UCCIIEN0BATEIbCKON NIESITENIBHOCTH, IPU 3TOM IPaMOTHO HCHOJIb30BATh
W3YUYEHHBIN TMOHATUHHBIN anmapaT H3ydaemMoro pasjaena (U3MKd u
COMPOBOXK/IaTh BBICTYIUICHUE MPE3CHTALUEH ¢ y4€TOM OCOOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

bu6mmoreka [IOK
1.1 ®du3uKa - HayKa O IPUPOJIe 2
https://m.edsoo.ru/7f416194
1.2 dusnyeckre BeTNINHEI 2 1 Bubmaotexa IIOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/T MO3HAHUS 2 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pa3nen 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA

bu6mmoreka [JOK
2.1 CrpoeHue BelecTBa 1
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ) 1 bubnuoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 5

Pa3ngen 3. /IBu:keHHe ¥ B3aUMOAeliCTBHE TeJl

3.1 MexaHu4deckoe ABUKEHHUE 3 bubmuoreka [JOK




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

bu6mmoreka [IOK
3.2 WNuepuus, macca, MI0THOCTh 4
https://m.edsoo.ru/7f416194
3.3 Cuna. Buasl cun 14 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIAMHU, KUJIKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHue KuJIKOCTH 5 bubmorera [IOK
https://m.edsoo.ru/7f416194
4.3 ATtMochepHoe naBieHNE 6 bubmorexa [IOK
https://m.edsoo.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 7 bubnuorexa [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHeprus
5.1 PabGoTa 1 MouHOCTH 3 Brbmaoreka LJOK
https://m.edsoo.ru/7f416194
5.2 [IpocTbie MeXaHU3MBbI 5 bubmmotera [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHnueckasi JHEpIrus 4 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

12




8 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM uudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. TensioBble sIBJIEHUS
bubmmoreka [{OK
1.1 C i 7
TPOCHIE 1 CBOMCTRA BeecTBa https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpoOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
)1 DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbIC Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 7| 20 2 7
OCTOSHHBIH SJICKTPHHCCIHI TOK https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6 K
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 nommorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJMYECTBO YACOB I1O
i 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
Pasznen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUs https://m.edsoo.ru/7f41a4a6
bub OK
1.2 BsanMmopnelicTeue Tem 20 1 3 nommorexa I
https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOoHBI COXPAHEHUS 10 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJTHbBI
bu6mmoreka [JOK
2.1 Me €CKHe €0 7 3
RAHITICCIHE RoJehartmt https://m.edsoo.ru/7f41a4a6
bub6 OK
2.2 MexaHn4ecKkrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6




Pa3gen 4. CBeToBbIE SABJEHUA

bu6mmoreka [{OK
4.1 3aKOHBI PACIIPOCTPAHEHUSI CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmrotexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S. KBanTOBbBIE SIBJIEHUS
5.1 Hcnyckanue u MorJIonieHne CBETa aTOMOM 4 1 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO sipa 6 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTOpuTEIbHO0-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ) bubnuoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
DJIeKTPOHHBbIE HU(PPOBHIE
KoamyecTso o0pa3oBaTejbHbIE
4yacos pecypcbl
| ®du3nka — Hayka o npupoje. SBnenus npupoasl. Puzndeckue |
SIBJICHUS
) MexaHu4eckue, TEIIOBBIC, JEKTPHUIECKIE, MATHUTHBIE, CBETOBBIC, 1
3BYKOBBIE SIBJICHUS
3 @u3nyecKue BEINYUHBI U UX U3MEPEHUE 1
4 Ypok-uccnenosanue "M3mepenne teMneparypsl IpH MOMOIIU 1
YKUJIKOCTHOTO TEPMOMETPA U IaTYMKa TeMrepaTyphl"”
Kak ¢u3uka u apyrue ecTeCTBeHHbIE HAYKH U3Y4alOT IPUPOLY.
5 EcrecTBenHOHay4HBIN MeTO Mo3HaHUs. Onucanne GU3nIecKux 1 bubmorexa OK
. . https://m.edsoo.ru/ff09f72a
SBJICHUH C IOMOIIBIO MOJEIIEN
VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: JaIbHOCTD MOJETA
6 IapuKa, MylmeHHOro rOPU30HTAIBHO, TeM 00JIbliIe, 4eM O0JIblie 1
BBICOTA MmycKa"
7 Crpoenue BemectBa. OMbITHI, JOKa3bIBAIOIINE TUCKPETHOE 1 bubnuoreka [JOK
CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBryKeHre yacTull BEIecTBa 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «ONbITH M0 HAOIIOACHUIO TETIJIOBOTO |
pacuIMpeHus Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA 1




BzauMmocBs3b MCKIAY CBOMCTBaMU BCHICCTB B PA3HBIX arpC€raTHbIX

bu6mmoreka [{OK

11 COCTOSIHUSIX U X aTOMHOMOJIEKYJISIPHBIM CTpoeHneM. OcoOEHHOCTH
. https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSIHUM BObBI
2 Mexannueckoe JBHKeHHUE. PaBHOMEpHOE M1 HEPaBHOMEPHOE bubnuorexa [JOK
JBUXKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EqHUIIBI CKOPOCTH bubnmorexa LOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHU ABUKEHUS Bubmrotexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wueprusa. 3akoH nHepiuu. B3anmonelicTBue Ten Kak MpuurHa bu6moreka [IOK
U3MEHEHUS CKOPOCTH JABIKECHUS TEI https://m.edsoo.ru/ff0a0c10
16 [TnmoTHOCTH BemecTBa. Pacuer macchl u o6beMa Tea mo ero bubnuorexa [JOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHnast padota «OnpeaeneHne MmI0OTHOCTH TBEPIOTO TEIay
18 Pemenue 3agay mo reme "InoTHOCTE BemrecTna" bubmmorexa LOK
https://m.edsoo.ru/ff0al123c
19 Cuita Kak XapaKTepucTHKa B3auMoiericTBus Teil. Cuia yrnpyrocru.
3akoH ['yka
20 JlaboparopHas padota «/3yueHue 3aBUCUMOCTH PacTsKEHUS
(medopmarnyu) IpyKUHBI OT TIPUITOKEHHOU CHITBI»
21 SBnenue TaroreHus. Cusa TSKECTH
2 CBsi3b MEX1y CHIION TSKECTU U Maccoil Tena. Bec Tena. Pemenne bubnuoreka [JOK
3aga4 no treMe "Cuna Tsokecta" https://m.edsoo.ru/ff0al778
23 Cuna TsKecTu Ha Apyrux miaHeTax. Gu3ndeckue XapakTepucTUKU bubnunoreka [JOK
IUIaHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cu. Jlunamomerp bubnuorexa [IOK




https://m.edsoo.ru/ff0al8cc

bubnuorexa [JOK

25 Bec tena. HeBecomocTh 3

https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HalPABJIEHHBIX 110 OJTHOW TIPSIMOM. bubnuorexa [JOK
PaBHozelcTBYIOmMAst cuit https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau mo reme "PaBHonelicTByromas cui'

)3 TpeHue CKoJIbXKEHUS U TPEHUE NOKOsA. TpeHne B IpUpoJie U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3y4eHne 3aBUCUMOCTH CHJIBI TPCHHSI

bu6moreka [IOK
29 CKOJIBXKEHUS OT CHJIbI IAaBJICHUSI U XapaKTepa COMPUKACAIOIIINXCS
. https://m.edsoo.ru/ff0alcc8
TTOBEPXHOCTEH»

30 Pemenue 3ana4 Ha onpeneneHne paBHOJAEHCTBYIOIIEH CHITBI

a1 Pemenue 3agau mo remam: «Bec tenay, «I'padudeckoe bubnuorexa [JOK
n3o0pakeHue cumy, «Cunbl», «PaBHOIEHCTBYIOMIAS] CHIDY https://m.edsoo.ru/ff0alde0
KonTtponbHas padoTa mo TeMaM: «MeXxaHHUECKOe JIBIKCHHE,

32 «Macca, mmoTHOCTHY, «Bec Temay, «I padudeckoe n300pakeHne
cuim», «Cuibi»

bu6mmoreka [JOK
33 Jasnenue. CiocoObl yMEHBIIICHUS U YBEIIMUEHUS JTABJICHUS
https://m.edsoo.ru/ff0a20a6

34 JlaBnenue ra3za. 3aBUCUMOCTb JAaBJICHHS T'a3a OT 00bEMa, bubmuoreka [JOK
TeMIIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naByieHus: TBEPABIMU TEJIAMH, )KUIKOCTIMH U Ta3aMH. bubmuoreka [JOK
3akoH [Tackansa https://m.edsoo.ru/ff0a25b0

36 JlaBiieHUE B )KUJIKOCTH U T'a3e, BBI3BAHHOE JICUCTBUEM CHUJIBI bubmuoreka [JOK
TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «JlaBieHue B )KMAKOCTH U rasze. 3aKOH bubmuoreka [JOK




[Tackans» https://m.edsoo.ru/ff0a2826
bu6mmoreka [{OK
38 Coobmaromuecs coc
rarotreed YA https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
39 Tl'unpa €CKHuH mpecc
HAPaBIHecKi P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopiHeBOM )KUIKOCTHBIN HACOC
Atmocdepa 3emun. [IpuyanHbI CyliecTBOBaHUS BO3 HOM
41 060J‘IO‘;1I)(I/IP3€MJII/I 33B£CI/IMOCTI>}:"IFIMOC(1)G HOTO aliljeulim oT Bubmrotexa LIOK
i P s https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJl yDOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3ayxa. ATMOchepHOE TaBlIeHUE
BOSAYX TMoChepHOe 1 https://m.edsoo.ru/ff0a2b5a
bu6moreka [IOK
43 N3mepenne atmocdeproro aasnenus. OnwiT Toppudesiu
MEpEHHE ATMOCEPHOTO MaBICHHA PP https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO JAABJICHUS OT BHICOTHI HAJ[ YPOBHEM bubnuorexa [JOK
44
MOps https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepouns. ATMocdepHOe JaBiIeHUE HA Pa3IMUHBIX bubnuoreka [IOK
45
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3aga4d mo teme "AtMmocdepHoe gaBieHue"
47 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. bubnuoreka [JOK
ApxumMmenioBa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas paboTa «OnpeeneHne BoITATKUBAIOIIEH CUJIBI, bubnuoreka [JOK
JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh https://m.edsoo.ru/ff0a33fc
49 JlaGopaTtopHas pabota 1o Teme «lccienmoBanne 3aBUCHMOCTH Beca bubnuoreka [JOK
TeNa B BOJE OT 00bEMA MOTPYKEHHOU B KHUAKOCTh YaCTH TEJIa» https://m.edsoo.ru/ff0a3514
bubnmnoreka [JOK
50 [InaBanue ten 1

https://m.edsoo.ru/ff0a3a96




JlaboparopHas padota "KoHCTpynpoBaHUE apeoMeTpa HIIn

31 KOHCTPYMPOBAHHE JIOAKHU U OTPEEICHUE €€ IPy30M0IbEMHOCTH"
50 Pemenue 3agau no remam: «IlnaBanue cynos. Bo3nyxomnnaBanuey, bubnuorexa [JOK
«/laBiieHnEe TBEPIBIX TEN, JKUAKOCTEH U ra30B» https://m.edsoo.ru/ff0a3654
53 Mexanuveckast pabora bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
bubmmoreka [{OK
>4 Monsocte. EuHiier morsoCTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MOIHOCTH, pa3BUBAEMON NTpU
noanéMe 1o Jectauire"”
56 [IpocTeie Mexanu3msl. Peruar. PaBHOBecHe CHIT Ha pbryare
57 KonTtponpHas padota o teme «JlaBieHne TBEPABIX TeN, JKUIAKOCTEH
1 razoBy» / Beepoccuiickast mpoBepouHas padota
53 PesepBHbIit ypok. PaboTta ¢ Tekctamu o Teme «J/laBnenue TBEPIBIX bubnuoreka [IOK
TeJ, )KUJIKOCTEH U Ta30By» / Beepoccuiickas nmpoBepoyHas padoTta https://m.edsoo.ru/ffOa4ffe
59 Peruaru B Texuuke, ObITY U ipupo/ie. JlaboparopHas padota bubnuoreka [JOK
«HccnenoBanue ycaoBUi paBHOBECHS phlUaray https://m.edsoo.ru/ff0a478e
60 Pemenue 3a1au o Teme «YclioBUs paBHOBECHUS pblyara bubmmorexa [TOK
https://m.edsoo.ru/ff0a48a6
61 Koaddunument noneznoro neictust mexanusma. Jlaboparopuas
pabota «M3mepenne KI1/] HaKITOHHOM MTJIOCKOCTH
62 Pemenue 3agau no reme "Pabota, momnOoCcTh, KITJ[" Eubmorexa HOK
https://m.edsoo.ru/ff0a4c48
63 Mexanuueckas sHeprus. Kunernueckasi 1 moTeHUMAIbHAs SHEPT U Bubmmorexa LIOK
https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH bubnuorexa [IOK




https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 110 TeMe "DKCIEPUMEHTAIBLHOE ONpEIeIEHUE

65 M3MEHEHUs KUHETUYECKOM Y MOTEHIUAIBbHOM SHEPTUU IIPU 1
CKaTBIBAHHMH TeJIa TI0 HAKJIOHHOU MJIOCKOCTH"

66 KoHnTponsHas padora o Teme «Pabota u MOITHOCTh. DHEPTHUSD) 1

67 PesepBubIit ypok. PaboTta ¢ Tekcramu no teme "MexaHuueckoe | bubnuotexa [JOK
JBIKeHue" https://m.edsoo.ru/ff0adee6

68 PesepsHblit ypok. Pabota ¢ Texkcramu 1o teme "Pabota. MoHOCTS. |
Oneprus"
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8 KUIIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-

. bubnuotexa [JOK
1 KWHETUYECKOW TEOPUU U UX OIIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pazMep aTOMOB M MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIllecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BeIllecTBa Ha |
OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdubie Tena 1 Bu6mmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
7 TennoBoe pacIMpeHne U cKaTUE 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TeMIIepaTypsl CO |
CKOPOCTBIO TEIJIOBOTO JIBMYKEHUS YaCTHUIL
9 Buytpennss sHeprusa. CriocoObl H3MEHEHHs | bubnuorexa LIOK
BHYTPEHHEHN DHEPruu https://m.edsoo.ru/ff0a5c60
bubnmoreka [JOK
10 Buns! Tennonepenauu 1 1

https://m.edsoo.ru/ff0a6412




VYpoxk-konpepenuus "[Ipakruyeckoe

bubnuoreka [IOK

11 HCMOJIb30BAHKUE TEIJIOBBIX CBOMCTB BELIECTB
" https://m.edsoo.ru/ff0a65c0
1 MaTEpUasIoB B LIESAX SHEProcOepexeHUs
2 KomnmuectBo TeIIOTHI. Y IenbHAs bubmauoreka [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHME TEIIOBOTO OanaHca. bubnuoreka [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
bu6mmoreka [IOK
14 SBJIEHUS TEIJI00OMEHA MPU CMEIIUBAHUU
. . " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTuei BOIBI
Pacuer xommdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICNIIEMOTO UM NP OXJIAXKICHUU
16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [JOK
YAEIbHOU TETUIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpACBaHHE
18 KPUCTAJUIMYECKUX TEJ. Y ebHas TeIoTa Bu6mmorera [IOK
P de https://m.edsoo.ru/ff0a71d2
TJIaBJICHUS
19 JlaboparopHnas padota "Onpenenenue bubnuoreka [JOK
yE€IbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
)1 Kunenwue. Y genpHas TemiaoTa bu6mmoreka [JOK

r[apoo6pa30BaHI/m 1 KOHACHCAaIu.

https://m.edsoo.ru/ff0a786¢




3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO JTaBICHHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas pabora

bubnuoreka IIOK

22 "OnpeneneHue OTHOCUTEIbHOMN BIa)KHOCTH
" https://m.edsoo.ru/ff0a7628
BO3/IyXa
3 Pemrenue 3agau Ha onpeeneHne BIaKHOCTH
BO3/IyXa
[IpuHIMIBI paOOTHI TEMJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. JIBuraTenb BHyTPEHHETO
CrOpaHus
)5 KII/ TermoBoro npuratens. TenmoBbie bubnuotexa [JOK
JIBUTATENIH U 3alATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U NPEBPAILCHUS SHEPTHUU
B TEIUIOBBIX IMpoOIECCcax
[ToaroroBka K KOHTPOJIBHOM paboTe MO
" bubnuoreka [JOK
27 teMe ""TemnoBsle siBieHus. VI3MeHeHne
. " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSIHUM BELIECTBA
Kontponbras padoTa no teme "TerioBbie
bu6mmoreka [IOK
28 siBJIeHUs. MI3MeHeHne arperaTHbIxX
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI BelllecTBa
29 Onekrpusanus ten. [IBa pona
ANEKTPUUECKUX 3apSI0B
30 VYpoxk-uccienoBanue "DiekTpusaius Tei
WHJYKIIMEN U MIPU CONPUKOCHOBEHHUU"
31 B3aunmopelicTBre 3apsKeHHBIX Tell. 3aKOH bubnuorexa [JOK

Kynona

https://m.edsoo.ru/ff0a87e4




Onexrpuueckoe nojue. HampsokeHHOCTh

bubnuoreka [IOK
32 anekTpuyeckoro nois. [punuun
. https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3UITUH JIEKTPUUECKUX TTOJICH
13 Hocurenu snekrpuyeckux 3apsaoB.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [TpoBOAHUKY U AUDIIEKTPUKH. 3aKOH bu6moreka [IOK
COXpaHEHUs JIIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha TPUMEHEHUE CBOMCTB bubnuotexa [JOK
DIIEKTPUUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
bu6mmoreka [IOK
36 cymecTBoBaHusl. MicTouHukm
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JleCTBUS SIIEKTPUIECKOTO TOKa bubmorexa OK
P https://m.edsoo.ru/ff0ag6h2
VYpok-uccnenoanue "Jlelicteue
38 3JIEKTPUYECKOTO MOJISI HA TPOBOJIHUKH U
JIUBJIEKTPUKHA"
39 DIIEKTPUYECKHUI TOK B MeTaslIax, bubnuoreka [IOK
JKHMAIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas Lelb U €€ COCTaBHbIE YaCTH
Al Cuna toka. JlaboparopHas pabota bubnuoreka [JOK
"U3mepeHue u peryaupoBaHue Cuibl Toka" https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HarpspkeHue. BonbTMerp.
" bu6mmoreka [JOK
42 JlaGopatopHas pabota "U3mepenue u
" https://m.edsoo.ru/ff0a9¢e14
peryaupoBaHue HaNPsKEHUS
43 ConpoTuBieHNE MPOBOAHUKA. Y IETBHOE bubmmoreka [JOK




COIIPOTHUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738

JlaboparopHas paboTa "3aBHCHMOCTh
AJIEKTPUYECKOTO COTIPOTUBIICHHUS

bubmnoreka LIOK

44
IIPOBOJAHUKA OT €TI0 JJINHBL, IIOIA N https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CeYEeHUs U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKEHMSL. bubnuoreka [JOK
3axon Oma Juis yyacTKa Lenu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHnas pabota "HccnenoBanue
46 3aBHCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubnuotexa [JOK
PpE3UCTOP, OT CONMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [locnenoBarensHOE U MapauIeIbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabdota "IIpoBepka mpaBuia
43 CJI0’KEHUS HANPSHKEHUM MpH bubnuoreka [JOK
MOCJIENOBATEILHOM COEIMHEHUU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
Jlaboparopnas pabota "IIpoBepka npasuiia
pATOpHAi P pOBEpRA TP bu6mmoreka [IOK
49 JUISL CHJIBI TOKA IIPU MTapaJuIeIbHOM
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
bubnuorexa [JOK
50 Oma 114 pa3Iu4HOro COeAMHEHUS
https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubmmoreka [JOK
3akon Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaboparopHas padota "Onpenenenue bubmmoreka [JOK




paboTHI ¥ MOIITHOCTH JIEKTPHUECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0

DneKTpuyecKue enu U NoTpeOuTenu

bubmnoreka LIOK

53 aJIeKTpuUecKoi s3Hepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTosTHHBIE MarHUTHI, UX B3aUMOICHCTBHC
55 VYpoxk-uccnenopanue "N3ydenue nonei bubnuotexa [JOK
MOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTHOE Tosie. MarHuTHOE T0J1e 3eMITH bu6moreka [IOK
M €ro 3HaYeHHe I KU3HHU Ha 3eMite https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
57 TeMe "DNEKTPUUECKUE 3apsibl. bubnuotexa [JOK
3apspKeHHBIC TeJla M MX B3aUMOJICHCTBUS. https://m.edsoo.ru/ff0abd2c
[TocTOsIHHBIN 2IIEKTPUYECKHI TOK"
KonTtponsHas padoTa o Teme
"DnexkTpuueckue 3apsaabl. 3apsyKeHHBIE Tea
. . bu6moreka [IOK
58 " uXx B3aumoaeucTBusa. IlocTOSIHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
PesepBHbIit ypok. PaboTta ¢ Tekctamu no
" . . " bubnuoreka [IOK
59 teMe "T10CTOSIHHBIN AMEKTPUIECKUH TOK" /
. https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepodHas padoTa
OnbIT OpcTena. MaruutHoe nosje
bubnuorexa [JOK
60 3JIEKTPUYECKOT0 TOKa MarHuTHoe noJie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKUA C TOKOM
61 [IpuMeHeHne 3eKTPOMarHiTOB B TEXHUKE. bu6moreka [IOK

Jlaboparopnas pabota "M3ydeHue aeiicTBUs

https://m.edsoo.ru/ff0ac74a




MarHUTHOT'O OJIsl Ha POBOJHUK C TOKOM"

62

DneKTpoABUTaTeb OCTOSIHHOTO TOKA.
Hcnonb30BaHue J1€KTpOIBUraTENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas padora
"KoHcTpyupoBaHue u uzydeHue padboTsl
3JeKTpoABUTaTeNs"

bubmnoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

OnsiTel Mapases. 3aKOH MEKTPOMarHUTHOM
naayknuu. [Ipasuno Jlenna

64

OnekrporeHeparop. CrocoObl MOTydeHUs
AMEKTPUICCKON SHEPTUHU. DIEKTPOCTAHIINN
Ha BO300OHOBIISIEMBIX NCTOYHUKAX OHEpPIrun

65

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "DNEeKTPUUECKUE U MarHUTHBIE
aBiaeHUs"

66

KonTtponsHas padoTa o tTeme
"DNeKTpUYECKUue U MarHUTHbIE SBJICHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. PaboTta ¢ Tekctamu no
teme "TeroBsie sBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accS5e

68

PesepBHblit ypok. Pabota ¢ TekcTamu 1o
TeMe "MarauTHble SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




9 KUIIACC

DJIeKTpOHHbIe N (ppoBbIe

KonnuectBo | o0pasoBaTesbHbIE pecypchl
4acoB
1 Mexanunueckoe aBuxkeHue. MarepranbHas TOUKa 1
) Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO | bubmorexa [IOK
JBUXKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMONIMHENHOE IBUKEHHE 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsmosinHeitHoe aBrkenne. CpeaHss u 1
MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHEeNHOE PaBHOYCKOPEHHOE JABMKEHHE. Y CKOPEHHUE 1 bubmorexa OK
https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NPAMOJIMHEHHOTO PABHOYCKOPEHHOTO JBUKECHUS. |
I'paduk ckopocTu
7 JlaGopaTtopHas pabdota "OnpeaeneHue YCKOPEHHS Teya Mpu 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBM>KEHUH 110 HAKJIOHHOM MJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBoOoaunoe nagenue teir. OneiTel [ anunes 1
9 PaBHOMEpHOE nBUKEHHE 110 OKpYKHOCTU. Ileprnoa u yactora 1 bubnuoreka [JOK
oOpaienus. JIuneitHas ¥ yriaoBasi CKOPOCTH https://m.edsoo.ru/ff0ael 76
10 LlenTpoCTpeMHUTENIBHOE YCKOPEHUE 1
11 IIepBbiit 3ak0oH HproToHa. Bektop cuibl 1 Bubmrorexa LIOK
https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. PaBHOIelCTBYIOIIAs crla 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0ae72a




bubnunorexa LIOK

13 Tperuii 3akon Herotona. Cynepno3unus cui hitps://m.edsoo.ru/ff0ac98?
14 Pemenue 3anau Ha npuMeHeHne 3ak0HOB HproToHa bubnnorexa LOK
https://m.edsoo.ru/ff0aebbc
bubnuoreka [IOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoclfru/faneca2
16 Pemenue 3amgau o teme «Cuita ympyrocTuy
17 JlabopaTtopHas pabota «OnpeneneHne KECTKOCTH PYKUHBI E;I:s/ljr?f:;ifgifoaeezg
bubnuotexa [JOK
18 Crna Tpeti https://m.edsogru/fanﬂ38
19 Pemenue 3agau no reme «Cuia TpeHUS bubmmorexa TIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpenenenue kodpduiuenrta bubnuoreka [JOK
TPEHHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
51 Pemrenue 3amay o teme "3akons! Herorona. Cuita bu6mmoreka [IOK
ynpyroctu. Cumna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TsDKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHUE bubnuoreka [IOK
CBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBukeHne Ten BOKpyr
23 rpaBuTaninoHHOTO 1eHTpa (CosHeYHas cucTeMa).
lanaxktuxn"
4 Pemenue 3amay no teme "Cuma TSDKECTH U 3aKOH bubnuoreka [JOK
BCEMUPHOTO TArOTeHUs" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocmuueckasi ckopoctb. HeBecoMoCTh U neperpy3ku Bubmrorexa LIOK

https://m.edsoo.ru/ff0af33c




PaBHoBecue marepuanbHON TOUKH. AGCOTIOTHO TBEPAOE

bubmnoreka LIOK

26 tesno. PaBHOBecue TBEPAOro Tela ¢ 3aKpeIIEHHONW OChIO
https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
PaBHOBecue marepuanbHON TOUKH. AGCOTIOTHO TBEPAOE
27 Teno. PaBHoBecHe TBEPAOro Tea ¢ 3aKPEINIEHHON OChIO
BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTn
bubnuotexa [JOK
28 Pemenue 3anau no teme "MomenT cuiibl. LlenTp TsixecTn" 1
https://m.edsoo.ru/ff0b02b4
29 [ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe bubmuoreka [JOK
"Mexaandeckoe nBmkeHne. B3anmonelicteue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabota o teme "MexaHndeckoe JBUKEHHE. bubnuoreka [JOK
B3aumonericteue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynec Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS bubnuoreka [IOK
UMIyJbca. YIPYroe U HEYynpyroe B3auMoACCTBHE https://m.edsoo.ru/ff0b07fa
" " bubnuoreka [JOK
32 Pemenue 3aga4 no reme "3aKkoH COXpaHEHUS UMITYJIbCa
https://m.edsoo.ru/ff0b096¢
1 VYpok-koHpepeHnius "PeakTuBHOE NBM)KCHHE B IPUPOJIC U
TeXHUKE"
bubnuorexa [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh &
https://m.edsoo.ru/ff0b0a84
bubnuorexa [JOK
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH M CUJIBI TPEHUS
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHue paboThl CHIIbI TPEHUS
36 [P PAaBHOMEPHOM JIBUKEHUU TeJa MO TOPU30HTAIBLHOMN
MMOBEPXHOCTU»
37 Cs3b sHeprun 1 padoTsl. [loTeHnanbpHas sHeprus




bubnunorexa LIOK

38 Kunernueckas sneprust. Teopema 0 KUHETUUECKOU SHEPTUU
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUN B MEXAaHUKE
40 JlaboparopHas paboTa «/3yueHune 3akoHa COXpaHEHUs bubnuoreka [IOK
DHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU bubnmorexa LOK
https://m.edsoo.ru/ffOb1858
4 3aryxatomue kojieOanus. BeiHyk/IeHHbIE KOJIeOaHuUsl. bubnuotexa [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtrueckuii 1 NpyKMHHBIM MAsITHUKH
44 Ypok-uccnenoBanne «3aBUCUMOCTD TIEPHOJIa KOJICOAHHH OT bu6moreka [IOK
JKECTKOCTH IPYKUHBI X MacChl Ipy3ar» https://m.edsoo.ru/ffOb197a
45 [IpeBparenue sHEPrur MNP MEXAaHUUECKUX KOJICOaHUIX
46 JlaGopaTtopHnas pabora «OmnpeneneHne 4acTOThl U TIEPHOIa bubnuoreka [JOK
KoJIeOaHUH TIPYKUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHas pabota «IIpoBepka HE3aBUCUMOCTH TepUoIa bubnuoreka [IOK
KoJieOaHuH Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl Tpy3a» https://m.edsoo.ru/ffOb197a
43 Mexannyeckue BoJIHbl. CBOMCTBA MEXaHUYECKUX BOJIH. bu6nnoreka LIOK
[IpomonbHBIE U TOTIEPEYHBIE BOJTHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenus "MexaHudeckre BOJHBI B TBEPIOM Telle.
Ceiicmuueckue BOJIHbI"
50 3Byk. PacnipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenoBanue "HabmoaeHre 3aBUCUMOCTH BBICOTHI
3ByKa OT 4aCTOThI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKyCTUYECKUI PE30HAHC




53 Ypok-koHpepermus "YupTpa3ByK U HHPPA3BYK B MPUPOJIC U bubnmnoreka [JOK
TeXHUKe" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka Kk KOHTPOJIBHOM padoTe MO TeMe "3aKOHbI bubnuoreka [IOK
coxpaHeHus. MexaHuueckue KojebaHus U BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KonTtposnsHast pabota o Teme "3aKoHbI COXpaHEHHUS.
Mexanuveckue KojaeOaHusi U BOJIHBI"
bu6mmoreka [IOK
56 DNEeKTpOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJHBI
https://m.edsoo.ru/ff0b2abe
57 CBoOICTBA HIIEKTPOMAarHUTHBIX BOJIH
VYpoxk-koupepentus "lllkana 31eKTPOMarHUTHBHIX BOJIH.
. bu6mmoreka [IOK
58 Hcnonp30BaHNe 3€KTPOMArHUTHBIX BOJIH JUJISl COTOBOM
\ https://m.edsoo.ru/ffO0b2fe6
CBSI3U
Ypok-uccnenoBanue "N3yuyeHne CBOUCTB
59 DIIEKTPOMATHUTHBIX BOJIH C HOMOIILI0 MOOUIILHOTO bubmmorexa TIOK
P " https://m.edsoo.ru/ff0b2cbc
tenedoHa
60 Peurenue 3aga4u Ha onpeeneHre 4acTOThl U JTUHBI
3JIEKTPOMAarHUTHON BOJIHBI
61 DJleKTpoMarHuTHas nmpupoaa ceera. CKOpoCcTh CBETA. bubnuoreka [IOK
BosiHOBEIE CBOIICTBA CcBETA https://m.edsoo.ru/ff0b31d0
& Hcrounuku ceeta. [IpsMonuHeiiHOE pacipoOCTpaHEHHE CBETA. bubnuoreka [JOK
3armenust Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHus cBeTa. 3epkana. Pemienue 3anay Ha bubnuoreka [JOK
NIPUMEHEHNUE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
bu6mmoreka [JOK
64 [Ipenomnenue cBeta. 3aKOH MPEIOMIIEHUS CBETA
https://m.edsoo.ru/ffOb3aea
65 [TonHOe BHyTpeHHEe oTpaxkeHue cBera. Mcnonb3oBanue bubmmoreka [JOK




IIOJIHOT'O BHYTPCHHET'O OTPAXKCHUS B OIITUYCCKHUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c

Jlaboparopuas padota "VcciienoBaHue 3aBUCUIMOCTH yTIia

66 MPEJIOMJICHUS CBETOBOTO JIyya OT YIJIa MMaJIeHUsl Ha TPaHUIIe
"Bo3ayx-cTexino""

67 Ypok-koHpepenius "Mcnoib30BaHNEe OJTHOTO BHYTPEHHETO
OTPaKECHHUS: CBETOBO/IbI, ONTTUKOBOJIOKOHHAS CBS3B"

bubnuoreka [JOK
68 JIuuzel. OnTHYecKast Cujia JIMH3BI 1
https://m.edsoo.ru/ffO0b3f2c
. bu6mmoreka [IOK

69 IMoctpoenue n300paskeHMt B THH3AX 1

https://m.edsoo.ru/ff0b444a

70 JlabopaTtopHnas pabota "Onpenenenue HOKyCHOTO bubnuotexa [JOK
PAcCTOSTHUS U ONTHYECKOM CHIIBI COOMpAroIIeit JTHH3bI" https://m.edsoo.ru/ff0b4206

bubnuoreka [IOK

71 VYpoxk-koupepenius "OnTuueckue TUH30BbIC TPHOOPHI" 1

https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [IOK

72 I'ma3 kak ontudeckas cucteMa. 3peHue

https://m.edsoo.ru/ff0b4684

73 Ypoxk-kondepennus "Jledbekrsl 3penus. Kak coxpaHuth
3peHue"

74 Paznoxenue 6enoro csera B ciektp. OmnbiTel HploTOHA. bu6nnoreka LIOK
CrnoxeHue ciekTpanbHbIX UBETOB. Jlucnepcust ceeTa https://m.edsoo.ru/ff0cOf4c
JlaboparopHas padoTa "ONBITHI 10 Pa3I0KEHUIO OEITOTO

bubnuorexa [JOK
75 CBETa B CIEKTP U BOCIPUATHIO LIBETA IPEIMETOB IIPU UX
" https://m.edsoo.ru/ffOcOe2a
HaOJIO/ICHUH Yepe3 [[BETOBbIC (DUITBTPHI

76 Ypoxk-npakTukyMm "BoHOBBIE CBOWCTBA CBETA: AUCTIEPCHS,
uHTepdepeHiys u audpaxaus”

77 OmnbiThl Pezepdopna u muianerapHast Mosienb aToMa bubnuorexa LIOK




https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Monens atoma bopa
79 Hcenyckanue u nornoueHne ceera aromom. KBaHTsI. bubnuorexa [JOK
JInnenyaTele CIIEKTPBI https://m.edsoo.ru/ffOc144c
80 VYpok-npaktukym "HabmroneHue cnekTpoB ucnyckanus" Bubnworexa [IOK
https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BHUIBI bromorexa OK
https://m.edsoo.ru/ff0c1672
bubnuotexa [JOK
82 Crpoenue atromHoro siapa. Hykiionnas Moens https://m.edsogru/fmcl 8ac
83 PannoaktuBHbIe npeBpamenus. M30Tonst Bubamorexa [IOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau no treme: "PagnoakTuBHbBIE peBpalieHus" bubmmorexa TIOK
https://m.edsoo.ru/ff0c1b4a
85 [Tepnon momypacnazna
26 VYpoxk-koHpepenius "PagunoakTHBHBIC U3ITydEeHUS B IPUPOJIC, bubnuoreka [JOK
MEIUINHE, TeXHUKe" https://m.edsoo.ru/ff0c2126
g7 SnepHbie peakuyu. 3aKOHbI COXPAaHEHUS 3apsiIOBOTO U bubnuoreka [IOK
MacCOBOT'O YUCEN https://m.edsoo.ru/ff0c1c58
88 DHeprusi CB3U aTOMHBIX siiep. CBsi3b MacChl U SHEPTUU bubmmorexa [IOK
https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3agau no reme "SAnepueie peakuuu'
90 Peakuuu cunTesa u nenenus saep. VICTOUHUKY SHEprun bubmuoreka [{OK
CoJHia 1 3B€31 https://m.edsoo.ru/ff0c1e88
01 Ypok-koHpepennus "Anepuas suepreruka. Jlecteus

PaaAnOaKTUBHBIX I/IBJIy‘IeHI/Iﬁ Ha )XHMBBIC Opl"aHI/ISMLI"




[ToaroToBka K KOHTPOJILHOW paboOTe 1O TeMe

bubmnoreka LIOK
92 "DeKTpOMarHUTHOE 1oJie. DIEKTPOMarHuTHbIE BOJIHBI. 1
T e —— https://m.edsoo.ru/ff0c223e
03 KoHnTponsHas padora o Teme "DIeKTpOMarHUTHOE TIOJIE. |
DneKTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE siBjIeHUS "
94 [ToBTOpenue, o6o6menHue. JlabopatopHbie pabOTHI IO KypCy | bubnuoteka [JOK
"B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o0IIeHNe. Perenue pacueTHbIX U | bubnuotexa [JOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TennoBeie mpouecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHue, 0600IIeHNe. Pemenne pacueTHBIX U 1 bubnuotexa [JOK
KauecTBeHHBIX 3a1a4 o Teme "KIIJ] TemioBsix aurarencii'” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHme, 0600IIeHNE. Perenne pacueTHBIX 1 | bubnuotexa [JOK
KadyecTBeHHBIX 3a7a4 no Teme "KIIJ[ anekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o6menue. JlabopatopHbie pabOTHI IO KypCy | bubnuoreka [JOK
"CBeToBbI€ SIBJIICHUSA" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1o Teme | bubnuoreka [IOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTOpenue, o606menne. Pabota ¢ TekcTamu 1o TeMe | bubnuoreka [IOK
"Konebanus u BoaHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHue, 0606mEeHne. Pabora ¢ TekcTamu 1o Teme | bubmuoreka [JOK
"CBeToBbIE sIBJICHUSA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, 0606mEeHne. Pabora ¢ TekcTamu 1o Teme |
"KBanToBas u saepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinyaTth ABJICHHA IO OIMMCAHHIO UX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SBJICHUEC

1.3

pacrno3HaBaTh MPOSBIEHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4HCIEe (QU3NYECKUE SBICHUS B
NpHUpoOJe, TPH OSTOM TMEPEBOAWTh NPAKTUYECKYIO 337ady B
y4eOHYI0, BBIJIEIATh CYHIECTBEHHBIE CBOWCTBA  (ITPU3HAKH)

(bUBUYECKUX SIBJICHUN

1.4

OTHCHIBaTh M3y4EHHbIE CBOMCTBA TeNl M (PU3WYECKHUE SBIICHUS,
UCHOJIB3YSl (U3UYECKUE BEJIMYMHBI, NPU OMHCAHUU TPABUIHHO
TPaKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YyEMbIX BEJIUYUH, HUX
0003HaYeHHs] M EOUHHIBI (PU3UYECKHX BEJIUYHUH, HAaXOJIUTh
(hopMyIibl, CBS3bIBAIOLINE JAHHYIO (PU3MYECKYI0 BEIUYHHY C
JPYTMMU  BEJIMYMHAMH,  CTPOUTHh  TIpaQUKHd  H3YUEHHBIX

3aBUCUMOCTEH (bHSI/I‘ICCKI/IX BCINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChI, HCIIOJIBb3Yysl H3YUCHHBIC 3aKOHBbI, IIPpU 3TOM JaBaTb
CJIOBECHYHO q)OpMyJ'II/IpOBKy 3aKOHa u 3al1uChIBaTh €ro

MaTEMaTUUICCKOC BbBIPAKCHUC

1.6

OOBACHATH (bH3HqCCKHe SABJICHUS, IIPOLECCHI U CBOMCTBaA TCJI, B TOM
YUCJI€ U B KOHTCKCTC CI/ITyaI_II/Iﬁ IMMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa: BBIABIATH NPHUYNHHO-CICACTBCHHBIC CBSA3U, CTPOUTH

oObsicHeHue M3 1 — 2 joruyeckux IIaroB ¢ omopod Ha 1 — 2




W3YYCHHBIX CBOMCTBA (PM3MUYECKHUX SBICHUH, (PU3NUYECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemarh pacu€THble 3a7auu B 1 — 2 1elicTBUS, UCHIOJIB3Ys 3aKOHBI U
(dopMynbl, CBS3bIBaONIUE (PU3MUECKUE BEIMYHMHBI: HAa OCHOBE
aHajM3a yCIIOBMS 3aJa4d  3allChIBAaTh KPAaTKOE  YCIIOBHE,
HOJICTABIISATh (PU3UUECKUE BEIUYMHBI B (POPMYJBI M MPOBOIUTH
pacuérbl, HAXOAWUTHb CIPABOYHbIE JaHHbIE, HEOOXOAMMBIE IS
peumieHus  3aAad, OLEHUBATh PEATUCTUYHOCTH  IIOJYyYEHHOH

(hbU3UYECKON BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPH MOMOIIU
(1)I/ISI/I‘~IGCKI/IX METOO0OB, B OIIMCaHHUHW HUCCJICAOBAHUSA BBIJCIIATH
MpoBepsieMoe  NpPEINoJiokeHne  (TUIoTe3y), pa3iauyaTth U
HUHTCPHIPECTUPOBATH HOJ'Iy‘—I&HHBIfI pE3yiabTAaT, HAXOJAUTH OILIIMOKHU B

XOJ€ OIIbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MIPOBOAWUTE OIBITBHI IIO Ha6J'IIO)IeHI/IIO (1)H31/I‘—I€CKI/IX SIBJIEHUU WU
(bU3UYeCKUX  CBOWCTB Tel: (GOPMYJIHPOBATH IMPOBEPSEMBIC
MPEINOJIOKEeHUsI, COOMpaTh YCTAaHOBKY W3 TIPEIJIOKESHHOTO
0o0OpyIOBaHUs, 3alMUCHIBaTH XOJ OMNbITa ©W  (HOPMYTHPOBATH

BBIBO/JIbI

1.10

BBITIOJHSATH MPSIMbIE U3MEPEHHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX U
U (GpPOBBIX MPUOOPOB, 3aIUCHIBATH MTOKA3aHUS IPHOOPOB C YUETOM

3a/ITaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IIPOBOAUTH HMCCJICIOBAHHUEC 3aBHCHMOCTHU OHHOﬁ (1)I/ISI/II‘ICCKOI7I
BCJIIMYHUHBI OT I[perﬁ C HCIIOJIb30BAHUEM IIPSAMBIX I/I3MepeHPII>'I,
Yy4aCTBOBATH B IIJIAHUPOBAHUU yqe6H0r0 HCCIICAOBAaHU, CO6I/IpaTb
YCTAHOBKY U BbBIMNIOJIHATE HU3MCEPCHUA, CICAYsS NPCAIIOKCHHOMY
IJIaHy, (bHKCHpOBaTb PE3YJIbTAThI HOHy‘lGHHOﬁ 3aBUCUMOCTH
(1)I/ISI/I‘IGCKI/IX BCJIMYMH B BUAC ITPCIOKCHHBIX Ta6J'II/II_I n Fpa(bI/IKOB,

ACJIaTh BBIBOABI 11O PE3yJjIbTaTaM HUCCICAOBAHUA

1.12

IMPOBOANUTH KOCBCHHBIC U3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX BCJIMYHH, CJICAYS
npez[nox(eHHoﬁ HUHCTPYKOUH: TIpU  BBINNOJIHCHUHA H3MepeHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC

HCKOMO BEJIUYHMHEI




1.13

coOmoaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPHUHLMIIBI JACUCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh NPHUHLMIBI JACHCTBUS H3Yy4EHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO UX OIHCAHMS,
UCTIOJB3YSl 3HAaHUS O CBOWMCTBAaX (PU3MYECKWX SBICHUH U

HGO6XOILI/IMI)I€ (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U 3aKOHOMCPHOCTH

1.15

MPUBOJUTh TpUMEpPHl (HAXOAUTh HHPOpPMALUIO O MpHUMEpax)
MPaKTUYECKOIO  HUCIOJIb30BaHUSA  (U3WYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHuss Oe30MacHOCTH MpU
oOpaiieHUn ¢ nOpubopaMud UM TEXHUUYECKHMHU YCTPOWCTBAMH,
COXPAaHEHHUs 3JIOPOBbS U COONIONEHUS HOPM 3KOJOTHYECKOIO

MOBEACHUS B OKPYKAIOIIEN cpelie

1.16

OCYILIECTBIISITH OTOOpP MCTOYHHUKOB MH(opmanuu B cetu MHTepHET
B COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpaBHEHUS pa3IMYHbIX UCTOYHUKOB
BBIIEIATh UHPOPMALIUIO, KOTOpAs SIBJISETCS NMPOTUBOPEUNMBOM MK

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIO0JIb30BATh npu BBITMIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy (puU3MUecKoro cojep:kaHus,
CIpaBOYHBbIE MaTepHallbl, pecypchl cetu VIHTepHeT, BiIaIeTh
npuéMaMM ~ KOHCIIEKTHpPOBAHHMS  TEKCTa,  MpeoOpazoBaHUs

uH(bOPMaLIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYT'YIO

1.18

CO3/1aBaTh COOCTBEHHbIE KpaTKUE IUMCbMEHHbIE U  YCTHBIE
COOOLIeHUs Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaLUU
(¢u3nyeckoro colepkaHus, B TOM 4HcCiIe ITyOJIMYHO JeraTh
KpaTKue COOOLIEHHsI O pe3yiabTaTax IPOEKTOB WIN Y4eOHBIX
UCCIIEIOBAaHUM, NMPU 3TOM TI'PaMOTHO MCIIOJB30BATh H3Yy4YEHHBIH
NOHATUIHBIN  ammapar  Kypca  (U3HMKHM,  CONPOBOXKIATb

BBICTYIUICHUC Hpe3eHTaI.[PIefI

1.19

Ipu BBITNIOJTHCHU U y‘Ie6HBIX IMPOCKTOB )51 HCCJIeIOBaHUMN
pacipeaciiaTb 0053aHHOCTH B rpymmne B COOTBCTCTBHU C
INOCTaBJICHHBIMHU 3aJadaMH, CJICIUTh 3a BBINNOJHCHUCM IIJIaHA

ﬂeﬁCTBHﬁ, aJICKBATHO  OLCHUBATb COOCTBEHHBIH BKJIag B




ACATCIBbHOCTD T'pYIIIIHL, BBICTpAanNBaTh KOMMYHHUKAaTUBHOC

B3aUMOJICHCTBUE, 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 OMUCAHUIO UX XAPAKTCPHBIX CBOMCTB ¥ Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHHUC

1.3

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3UYECKUX SIBJICHUN B
OKpY)KalollleM MHpe, B TOM 4Hcle (U3NUECKUE SBICHUS B
NpUpoJe, TMpPU OTOM MEPEBOAUTH MPAKTUYECKYI0 3a7ady B
yuyeOHyI0, BBIJENATh CYIIECTBEHHbIE CBOWCTBA  (MPU3HAKHU)

(bU3UYECKUX SIBJICHUHN

1.4

OTHCHIBaTh HM3y4EHHbIE CBOMCTBA TeNl M (PU3WYECKHE SBIICHUS,
UCTONIb3Yys (M3MYECKHE BENUYHMHBI, MPHU OMUCAHUM MPABUIHHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJB3YEMBIX  BEIUYHH,
0003HaYeHHUs] W EOUHUIBI (PU3UYECKHX BEIUYMH, HAXOJUTh
(bopMyIbl, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYI0 BEIUYHHY C
JPYTMMU  BEJIMYMHAMH,  CTPOUTHh  TIpa@UKHd  H3YUYEHHBIX

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

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPpOLECChl, HUCIIOJIBb3ysl H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [1aBaTb
CJIOBECHYHO (bOpMyJ'IPIpOBKy 3aKOHa u 3al1uChbIBaTh €ro

MAaTCMAaTH4YCCKOC BbIPAKCHUC

1.6

O0OBICHATH (PU3MUECKHE MPOIIECCH M CBOMCTBA TEJI, B TOM YHCIIC U
B KOHTEKCTE CUTYallMi MPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa:
BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHUE
u3 1 — 2 Joruyeckux mIaroB C MOMOIIbIO | — 2 M3y4eHHBIX
CBOMCTBa (u3MUECKUX sBINEHUM, (U3MUECKUX 3aKOHA WIIHU

3aKOHOMCPHOCTH




1.7

pemarh pacu€THbIE 3a7auu B 2 — 3 1€HCTBUS, UCIIOJIb3Yys 3aKOHBI U
(bopmynbl, CBs3bIBaOIME (PU3MUECKUE BEIWYMHBI: Ha OCHOBE
aHall3a YCJIOBHS 3aa4M 3aIllUChIBATh KPATKOE YCIIOBUE, BBISABIATD
HEJOCTAaTOK JAHHBIX JUISl PELICHHUs 3aJaud, BbIOMpATh 3aKOHBI U
(dbopmynbl, HEOOXOAUMBIE ISt €€ PEeUIeHHUs], POBOAUTH PACUETHI U
CpPaBHMBAaTh IIOJyYEHHOE 3HaYeHHE (U3MUECKON BEIUYMHBI C

HN3BE€CTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPH HOMOIIH
(u3MUeCKUX METOJOB, HCHOJb3Yysl OINHCAaHUE HCCIEA0BAHMUS,
BBIJICIIATh IIpOBEPSIEMOE IIPEATOJIOKEHHE, OLICHUBATh
MIPAaBWJIBHOCTh TOPSJKAa TPOBEICHUS MCCIECIOBAHUSA, JEaTh

BBIBO/IbI

1.9

MPOBOJIUTH OMBITHI 1O HAONIOJACHHUIO (DU3UYECKUX SIBIICHUU WITH
(bu3UYeCKuX  CBOWCTB Tel: (GOPMYIHPOBATH  IMPOBEPSEMBIE
MPEANOJIOKEHHUS,, COOMpPaTh YCTAHOBKY U3  MPEMIONKEHHOTO

000pyI0BaHNs, OTIUCHIBAThH XOJ1 ONbITa U (POPMYIUPOBATEH BHIBOIBI

1.10

BBITIOJIHATH MPSIMBbIE MU3MEPEHUS C UCIHOJIb30BAaHHUEM aHAJIOTOBBIX
npuOOpoB U JATYUKOB (UBMYECKUX BEJIWYMH, CpPaBHUBATH
pe3ynbTaThl M3MEpPEHUH ¢ y4€TOM 3aJlaHHON  aOCOJIOTHOM

MOTPEIIHOCTH

1.11

OPOBOAMUTH HCCIIEJOBAHHE 3aBUCHMOCTH OJHOM  (hu3nueckoit
BEJIMYMHBI OT APYroMl C HCHOJIb30BAHHUEM IMPSMBIX H3MEpPEHUMN:
IUIAHUPOBATh HCCIEAOBaHUE, COOUpaATh YCTAHOBKY M BBIIOJHSTH
U3MEpEHUs, Cliefys MPeajJoKeHHOMY IUIaHy, (PUKCHpOBaATh
pe3ynpTaThl IMOJYYEHHOW 3aBUCUMOCTH B BHUAE Tabiul U

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

1.12

IMPOBOAUTL  KOCBCHHBLIC  H3MCPCHHA (1)I/IBI/I‘leCKI/IX BCIINYHNH:
IJIaHUPOBATb HU3MCPCHMUA, C06I/IpaTB OKCIICPUMCHTAJIbHYIO
YCTAHOBKY, CJICAyA HpeHHO)KeHHOﬁ HWHCTPYKIOHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

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

71a00paTOPHBIM 000pyIOBaHUEM

1.14

XapaKTCPU30BaTh NPUHIUIIBI JeicTBUs N3YYCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX OMMUCAHUA, UCIOJb3Y
3HaHMSI O CBOMCTBaX (PU3MYECKHX SBICHUH H HEOOXOIUMbIC

¢u3nveckrue 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IIPOCThIE  TEXHUYECKUE ycTpoiictBa U
U3MEpUTEIIbHBIE TPUOOPHI 110 CXEMaM M CXEMAaTUYHBIM PUCYHKaM,
COCTaBJIATh CXEMBI IEKTPUUYECKUX LIENEH C MMOCIeA0BATEIbHbIM U
NapaJIeIbHbIM COEAMHEHUEM JJIEMEHTOB, pa3indas YCIOBHBIC

0003Ha4YeHMSI FIIEMEHTOB AIEKTPUUECKUX IIeTel

1.16

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMALUI0 O MPUMEPAX)
MPaKTUYECKOIO  HUCIOJIb30BaHUSA  (U3WYECKUX  3HAHUM B
MOBCEIHEBHON JKM3HM JuId oOecnedyeHuss Oe30MacHOCTH MpU
oOpaiieHUH ¢ NpuboOpaMud UM TEXHUYECKHMHU YCTPOWCTBAMU,
COXPAaHEHHUS 3JIOPOBbS U COONIONEHUS HOPM HKOJIOTHYECKOTO

MOBEACHUSA B OKPYKAIOIIEN cpelie

1.17

OCYIIECTBIISATh TIOMCK MH(pOpManuu (PU3NIECKOTO COJEpKaHUsS B
cetu HMHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUM H IYTEM
CpaBHEHHUS JOTIOTHUTEIbHBIX HCTOYHUKOB BBIIETISATH
nHpopMalHI0, KOTOpasl SBISETCS MPOTUBOPEUMBON WM MOXKET

OBITH HEJIOCTOBEPHOU

1.18

UCIIOJIb30BaTh MpPH BBINOJHEHUN Y4YEOHBIX 3aJaHUil HAy4YHO-
HOMYJISPHYIO JUTEPATypy PU3NYECKOTO COJIEp>KaHusl, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetu VHTepHeT, BiageTh npuéMaMu
KOHCIIEKTUPOBAHUSL TEKCTa, IMpeoOpa3oBaHus HHPOpMaLUU U3

OJIHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC IHUCHMCHHBIC W KpaTKUE YCTHBIC
cooOmieHus, 0000mas nHpopMaIuoo U3 HECKOJbKUX HCTOYHHUKOB
(GU3NYECKOTO COJCPKAHUS, B TOM YHCIIE MyOIMYHO MPEICTABISATh
pe3y/nbTaThl MPOEKTHOW WIJIM HUCCIEIOBATEIbCKOW JEATEIBHOCTH,
Opu 3TOM TPaMOTHO HCIOJNb30BaTh W3YUEHHBIM MOHATHIHBIN
anmapaT  Kypca  (U3HMKH,  CONPOBOXKAATh  BBICTYILICHUE

Ipe3eHTaluen

1.20

Ipu BBITNIOJTHCHU U y‘Ie6HHX IMPOCKTOB )51 HCCJIeIOBaHUMN
(I)I/I3I/I‘-ICCKI/IX npouecCoOB PACHPCACIIATH 0053aHHOCTH B Tpymmc B

COOTBETCTBMM C IIOCTABJICHHBIMHU  3aJjadaMu, CJICOAUTh 3a




BBITNOJIHEHUEM IIAHA JEUCTBUIA U KOPPEKTUPOBATH €r0, aICKBATHO
OIICHUBATh COOCTBEHHBIM BKIAJ B JCATCIBHOCTH TPYIIIHI,
BBICTPANBaTh KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, MPOSBIASL

TFOTOBHOCTb pa3peliaTh KOHPIUKTbI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOI'O 00111€r0
o0pa3zoBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

Pas3iinvdaTh ABJICHHA IO OMHUCAHUIO UX XAPAKTCPHBIX CBOWCTB ¥ Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SABJICHUEC

1.3

pacrno3HaBaTh MPOSBIECHUE H3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXalollleM MHUpe, B TOM 4HCIEe (QU3NUECKUE SBICHUS B
npUpoJe, TPH OSTOM TMEPEBOAWTh NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYHIECTBEHHBIC CBOWCTBA  (IIPU3HAKH)

(bU3UYECKUX SIBJICHUHN

1.4

OTHCHIBaTh HM3y4EHHbIE CBOMCTBA TeNl M (PU3WYECKHE SBIICHUS,
UCTOJIB3YSl (U3UYECKUE BEIMYMHBI, IPU OMUCAHUU TPABUIHHO
TpakTOBaThb (U3UYECKUH CMBICI  HCIOJIB3YEMBIX  BEIUYHH,
0003HaYeHHs] W EOUHHUIBI (PU3UYECKUX BEIUYMH, HAXOJIUTh
(bopMyIbl, CBS3bIBAIOLINE JAHHYIO (PU3MYECKYIO BEIUYUHY C
JPYTMMU  BEJIMYMHAMH,  CTPOUTHh  TIpaQUKHd  H3YUYEHHBIX

3aBUCUMOCTEH (bHSI/I‘IeCKI/IX BCINYHNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHHUA H
IIPOLECChl, HUCIIOJBb3ysd H3YUCHHBIC 3aKOHBbI, IIpU 3TOM [aBaTb
CJIOBECHYHO (bOpMy.]'IPIpOBKy 3aKOHa u 3al1uChIBaTh €ro

MAaTEMaTUUCCKOC BBIPAKCHUC

1.6

OOBSACHSITH (I)I/I3I/I‘-ICCKI/IC mpouccCrl 1 CBOMCTBaA TCJI, B TOM 4YUCJIIC U
B KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa:
BBIABJIAATE MMPUYUHHO-CIICACTBCHHBIC CBSA3U, CTPOUTH 00BsICHEHHUE

n3 2 — 3 JOrvyYecKHxX IIaroB C MOMOIIbI0 2 — 3 M3YyYEHHBIX




cBoiicTBa (u3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3a7auu (OMHUpAOLIUECs HAa cucteMy u3 2 — 3
YpaBHEHUI), WCIONB3ysd 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 33Ja4d
3alIMCBbIBATL KPATKOC YCJIIOBHUEC, BLBIABIIATH HCAOCTAIOIIUC WA
U30BITOYHBIE  JAHHBIC, BBHIOMpPATh 3aKOHBI W (OPMYIIBL,
HGO6XOI[I/IMBI€ AJid pelICcHus, IMPOBOAWUTH paC‘-IéTI)I 1 OIICHUBATh

PCATUCTUYHOCTD IMMOJIYYCHHOTI'O 3HAUCHU A (1)H3H‘I€CKOI>1 BCJIMYHUHBI

1.8

pacrio3HaBath MpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTH MPU TOMOIIN
(U3NYEeCKUX METOJIOB, MCIIONb3ysd OINMCAaHWE HCCIICAOBAHMUS,
BBIICTIATH IIPOBEPSIEMOE MPETION0KEHNE, OLICHUBATh NIPABUIBHOCTD
MOpsAKa  IPOBEACHHMS  MCCIENOBAaHWS,  Jelarb  BBIBOBI,

HMHTEPIPETUPOBATH PE3Y/IbTAThl HAOIOICHUH U OTIBITOB

1.9

IIPOBOAUTE OIBITBEI ITO Ha6J'IIO}IeHI/IIO q)HSH‘IeCKI/IX SIBJICHUU WIIN
(U3NYECKUX CBOWCTB TENI: CAMOCTOSITEIILHO COOMpATh YCTaHOBKY
13 U30BITOYHOTO Habopa 00Opy/IOBaHUS, OMMMCHIBATH X0 OTBITA U

€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBOIBI

1.10

MPOBOJIUTH TP HEOOXOTUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
oTpeneNsisi CpeiHee 3HAUYCHUE M3MepsieMOl BelnHYuHbI ((PokycHoe
paccTosiHue coOMparolel JMH3bI), 000CHOBBIBATh BHIOOP criocoba

U3MEPEHHS (M3MEPUTEINHHOTO prUOopa)

1.11

IMPOBOANUTL HCCIICAOBAHUC 3aBHCHMOCTEH (1)I/ISI/ILIeCKI/IX BCJIMYUH C
HCIIOJIb30BaHHUCM MPAMBIX H3MepeHHI>'IZ IJIAHUPOBATDH
HCCIICAOBAHUC, CaMOCTOATCIIbBHO CO6I/IpaTB YCTaHOBKY,
(I)I/IKCI/IpOBaTB PE3YJIbTAThI HOHy‘ICHHOﬁ 3aBUCHUMOCTH (1)I/ISI/I‘IeCKI/IX
BCJINYHMH B BHIC Ta6J'II/II_II/I l"pa(i)I/IKOB, ACJIaTb BBIBOJBI IIO

pe3yiibTaTaM HUCCICIOBaHUA

1.12

IMPOBOAUTL  KOCBCHHBIC  HN3MCPCHUSA q)HSH‘leCKI/IX BCIIMYHH:
IJIaHUPOBATb HU3MCPCHUA, C06I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAHOBKY W BBIIIOJHATL HU3MCPCHHUA, CIICAYA HpeHHO)KCHHOﬁ
WHCTPYKIUH, BBIYUCIIATH 3HAUCHUC BCIIMYMUHBI U AHAJIU3UPOBATH
MOJIYYCHHBIC PE3YyJIbTaTbl C y‘IéTOM 3aJaHHOH NOTrpeIIHOCTHU

U3MEpEeHUN




1.13

coOmoaTh MpaBWiIa TEXHUKM OE30MAaCHOCTH TMpH paboTe ¢

71a00paTOpPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (DU3MUECKUX MOJICIICH:
MaTepualbHas TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOYCUHBIH
VICTOYHMK CBETA, JIy4, TOHKas JMH34, IUIAHETApHAs MOJEINb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO sAapa

1.15

XapaKTepU30BaTh MPHUHIUIBI JCHCTBHUS W3yYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OINMCAHHUS, UCHOJIB3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SBICHUH M HEO0OXOIUMbIE

(u3nyeckrue 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMbl M CXEMAaTH4YHBIE PHUCYHKH W3yYEHHBIX
TEXHUYECKUX  YCTPOICTB,  H3MEPUTENbHBIX  NpUOOpPOB U
TEXHOJIOTMYECKUX  MPOIECCOB  NpH  peleHHuH  y4yeOHO-
MPAaKTHUYECKUX 3aJa4, OINTHYECKHE CXEMbl JUIsl TOCTPOEHUS

M300pakKeHUH B TUIOCKOM 3€pKajie ¥ COOMPAIOIICH JTNH3E

1.17

MPUBOJIUTL TIPUMEPHI (HAXOMUTh WHOOPMAIUI0O O TPUMEPAX)
MPAKTUYECKOTO  WCIOJIb30BaHHUS ~ (U3UYECKUX  3HAHWHA B
MOBCETHEBHOW KU3HHM [UIsl oOecredeHus: Oe30MacHOCTH TP
oOparieHun ¢ TpuOOpaMU U TEXHUYECKUMU YCTPOWCTBAMHU,
COXpaHEHHS 37I0POBbSI U COOJIOJCHUS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIEH cpesie

1.18

OCYILIECTBIISITh MOUCK MH(OpMaUUU (PU3NUECKOTO COACpKAHUS B
cetu HWHTepHeT, caMOCTOSTENbHO (OPMYIUPYsSs MOUCKOBBIN
3arpoc, HaXOJUTh IYTH OIPEIEICHHs] IOCTOBEPHOCTH MOJIYYEHHOM
uH(GOPMAIIMK Ha OCHOBE MMEIOUIUXCS 3HAHUN U JIOTOJHUTEIbHBIX

HCTOYHHKOB

1.19

UCIMOJIb30BaTh TPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HaydHO-
HOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COAEpIKaHus, CIIPAaBOYHbIE
MmaTepuaibl, pecypcbl cetu HHTepHeT; BianeTb npuéMamMu
KOHCIIEKTUPOBaHMUs TEKCTa, NpeoOpa3oBaHUs HHPOpMAIMU U3

OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO

1.20

CO31aBaThb COOCTBEHHBIC NMHChbMEHHBIE H YCTHBIC COO6IJ.[€HI/I$I Ha

OCHOBC HH(bOpMaIlI/IH N3 HCCKOJIBKUX HCTOYHHKOB (1)I/I3I/IquKOFO




COJICpXKaHUsA, IMyOJIMYHO TPEICTABIATh PE3YIbTAThl MPOCKTHOM
WM UCCIIENOBATEIBCKOW JEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO
UCIIOJIb30BAaTh M3YYEHHBIM IOHATUMHBIM ammapar Hu3y4aeMoro
paszena (PU3UKH U COIPOBOXKJATh BHICTYIUICHHE NPE3eHTalMel C

y4€ToM 0cOOEHHOCTEH ayJTUTOPUH CBEPCTHUKOB

1.21

OpU  BBIIIOJIHEHUH Y4E€OHBIX TPOEKTOB U  MCCIEA0BaHUMN
(U3NYECKUX TIPOIECCOB PACTPEACIATh OOSI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM 3a/JadaMH, CIEIUTh 3a
BBITIOJIHEHUEM IUIaHA JIEHCTBUN U KOPPEKTUPOBATh €r0, a/IeKBaTHO
OIICHMBaTh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTh TPYIIIHI,
BBICTpPaWBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, MPOSBIIAL

TOTOBHOCTb pa3periaTh KOHPIUKTbI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWHN OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O MNpupoje. SIBineHus mnpUpOJEbIL.
@u3nyecKue SBICHUSA: MEXAHUYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BenuYMHbL. M3mepeHue Qusnueckux
BenmuuuH. @Ousnueckne npubopel. [lorpemHoCcTh

U3MepeHnil. MexyHapoiHas CUCTEMA €IUHUIL

1.3

EcrecTBeHHOHAYUYHBIN METOJT TO3HAHU:
HaOJIIOZICHWE, TIOCTAaHOBKAa  HAy4yHOTO  BOIpOCaA,
BBIJIBKEHUE THUIIOTE3, SKCIEPUMEHT M0 IPOBEPKE

THIOTE3, 00BICHEHNE HAOII0JaeMOI0 SABJICHUS

1.4

Onucanne (Qu3NUECKUX SBJICHUH C  TOMOIUIBIO

MoJeien

1.5

[TpakTrueckue pabOTHI:

#H##Par###l3MepeHne pacCTOSTHUM.
###Par###13mepenne o0bEMa KUIKOCTH U TBEPIIOTO
Tena.

#HH##Par###Onpenenenne pa3sMepoB MalbIX TeJl.
###Par###13Mepenue TeMmneparypbl IMpU MOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTYUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHne BellecTBa: aTOMbl U MOJIEKYJIBI,
uxX pasMepbl. ONBITHI, J0Ka3bIBAIOLINE IUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

#it#HPar#H I Brokenne  dactuin — BemiecTBa.  CBS3b

CKOPOCTH  JABHUXKCHUA YaCTHULl C TeMHepaTypoﬁ.




BpoynoBckoe nBuxenue, muddysus

2.3

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

OTTAJIKUBaHHUEC

24

###Par### Arperatuoie COCTOSIHUSA BEILIECTBA:
CTPOCHUE  TIa30B, KUIKOCTEM U TBEPHABIX
(kpuctamnueckux) Teld.  B3auMocBA3bp  MEXITY
CBOMICTBAMU BCUICCTB B Pa3HbIX arperaTHbIx

COCTOSAHUAX U UX ATOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

Oco0EeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

2.6

[IpakTnueckue pabOTHI:

###Par###O1eHka TuaMeTpa aToMa METOJIOM PSIOB
(c ucnionb3oBanueM potorpaduii).

HHPar#H##0OnbITBl 10 HaONIOJIEHUIO  TEIJIOBOTO
pacIIupeHus ra3oB.

HHPar#H##OnbITEl 10 OOHAPYKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHHS

JIBDKEHUE U B3AMMOJIEUCTBUE TEJI

31 Mexanuueckoe NIBIDKEHUE. PaBHomepHOE u
' HEpPaBHOMEPHOE JIBIKCHUE
#H##Par###Cxkopocte.  CpenHsasi  CKOPOCTh  IpH
3.2 HEPaBHOMEPHOM JBU)KEHUHU. Pacuér myTu u BpemMeHU
JIBUKEHUS
SIBnenune nHepuuu. 3akoH uHepuuu. Bzanmoaeicreue
3.3 TeJI Kak NPUYMHA W3MEHEHUS CKOPOCTH JBWKCHHS
Tea. Macca Kak Mepa HHEpTHOCTH Tella
34 #HHPar### ImotHocTh BemecTBa. CBA3b INIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOIEHCTBUS TEII
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuibl ¢
. MOMOILbIO JUHAMOMETpPA
37 #it#HPar#HH SIsnenne TaroreHus u cuia Tsokectd. Cuiia

TAXKCCTU Ha Apyrux IJ1aHCTax. Bec TCa.




HeBecomocTh

3.8

Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE TMOKOS.

Tpenue B npupoae U TEXHUKE

39

HiHtPar#H##Crio)keHre Cuil, HaIpaBJIEHHBIX MO OJHOU

psiMOH. PaBHOAEHCTBYIOIIAS CUII

3.10

[IpakTnueckue pabOThI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHUS
(mapyka B OKMJIKOCTH, MOJIENH DJIEKTPUUECKOTO
aBTOMOOWIS U Tak pganee). OmnpeneneHue CpeaHen
CKOPOCTH CKOJBKEHHs Opycka WIM IIapuKa [0
HAKJIOHHON miockocTu. OrnpeneneHue IUIOTHOCTH
TBEpAOro  Tena.  ONbITB,  JEMOHCTPUPYIOIIHE
3aBUCHUMOCTb pacTsbKeHus (Aedopmaruu) NpyKUHBI
OT NMPUJIOKEHHON criIbl. ONBITHI, JEMOHCTPUPYIOIIHE
3aBUCHUMOCTb CHUJIbI TPEHUS CKOJILKEHHsSI OT Beca Tela

U XapakTepa COMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

Ousnyeckue sIBICHNUS B MPUPOJIE: MPUMEPHI ABUKESHHUS
C Pa3IMYHBIMU CKOPOCTSMH B KUBOHM W HEXKHUBOU

NpUpOJIE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texnuueckue YCTpOICTBA: JTMHAMOMETD,

MO AIIMITHHU KK

JIABJIEHUE TBEPJIBIX TEJI, )KUKOCTEM 1 TA30B

JHaBnenue 1tBEpAOro tena. CrnocoObl YMEHBIICHUS U

1 YBEJIUYEHUS J1aBICHUS
42 JlaBnenue rasza. 3aBUCHUMOCTb JIaBJI€HHUS rasza oOT
' 00BEMa, TEMITEpaTyphl
43 [lepenaua naBneHust TBEPABIMU TEIAMU, KHUJIKOCTAMHU
' u ra3zami. 3akoH [lackans. [IneBMaTHueckne MaInHbI
3aBUCUMOCTh JIaBJICHUS JKUAKOCTH OT TIIyOMHBI.
4.4 I'mapocratnyeckuit  mapanokc.  CooOmaromnmecs
cocyabl. 'mapaBnndeckre MEXaHU3MBI
4.5 ATtmocdepa 3emunm u  aTMocepHOE JaBICHHE.




[IpuumHBl CyIIecTBOBAHUS BO3IYIIHON 000JOYKH
3emiu. OnsIT Toppuuemnnu. 3aBUCUMOCTh
aTMOC(EpHOTO aBJICHUSI OT BBICOTHI HAJ YPOBHEM

MopsI

4.6

N3mepenune armocdeproro naieaus. [IpubGopsr ms

U3MEpEeHUsT aTMOC(HEPHOTO JTaBJICHUS

4.7

JleficTBHE KUIKOCTU W ra3a Ha IOrPYKEHHOE B HUX
Teno. BrlTankuBaromias (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTnueckue pabOTHI:

WccnenoBanme 3aBHUCHMOCTH Beca Tejla B BOJIE OT
00béMa TOTpyKEHHOW B JKUIKOCTh YacCTH Tela.
OnpeneneHre BhITATKUBAONICH CHIIbI, JTEHCTBYIONIEH
Ha TeJo, NOTPYKEHHOE B KHUAKOCTh. I[IpoBepka
HE3aBHCHMOCTHU BBITAIKUBAIOIICH CHIIBI,
JIEWCTBYIONIEH Ha TEJIO B KUJKOCTH, OT MaccChl TeJa.
OmBITHI, JIEMOHCTPUPYIOLINE 3aBUCHUMOCTD
BBITAJIKUBAIOLIECH CHUJIbI, JEHCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT 00bEéMa MOTPYKEHHOW B KHUIKOCTh
YacTH Teda W OT  INIOTHOCTH  JKHJKOCTH.
KoncTpynpoBanue apeomerpa Wik KOHCTPYUPOBaHUE

JIOJIKU ¥ OTIpEJICIICHHE €€ IPY30I10IbEMHOCTH

4.10

duzndgeckue SABJICHUA B Impupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBIIGHUS Ha JKUBOH OpraHusm,

IJIaBaHUE PbIO

4.11

Texuuueckue YCTpOﬁCTBaZ COO6H_IaIOH_II/IeC${ COCYyhbI,
YCTpOﬁCTBO BOJOIIpOBOAA, FI/II[paBJII/I‘ICCKI/Iﬁ Ipecc,
MaHOMCTD, 6ap0MeTp, BBICOTOMCD, HOleHCBOﬁ

HACcoC, apeoMETpP

PABOTA, MOIIHOCTD, DHEPT' U

5.1

Mexanuyeckas pabota

5.2

MexaHu4yeckass MOIITHOCTh




5.3

[IpocThle MEXaHWU3MBI: pblYar, OJIOK, HAaKJIOHHAS

10ckocTh. [IpaBuio paBHOBecHs pblyara

54

[IpumeHneHue npaBuia paBHOBECHS pblyara K 0JI0Ky

5.5

«3on0Toe  mpaBwiIo» MexaHukd. KoapdunmeHt
NOJIE3HOTO  JCHCTBUSL ~ MexaHu3MoB.  [Ipocrteie

ME€XaHHU3MBbI B 6I)ITy U TCXHUKE

5.6

HOTGHHI/IaHBHaﬂ OHCpruM TCJjIa, TMOAHATOTO Hax

3eMiéi

5.7

Kunernueckas sneprus

5.8

[Tonnas mexanudeckasi sHEprus. 3aKOH U3MEHEHUS U

COXpPaHCHUA MEXaHHYECKOM OHEPrun

59

[IpakTnueckue pabOTHI:

#H#HtPar#H#Onpenenenne paboThl CHIIBI TPEHUS HpU
PaBHOMEPHOM JBI)KEHHUU Teja MO0 TOPHU30HTAJIBHOM
noBepxHocTu. MccnenoBaHue ycnoBUM paBHOBECHS
pbruara. Mamepenue KIIJ[ HakIOHHON MIJIOCKOCTH.
N3ydyeHne 3akOoHa  COXpaHEHUS  MEXaHMYEeCKOU

SHEpPruu

5.10

Ousnyeckue SBICHUS B MPHUPOJE: pblUaru B Tele

YCI0BCKa

5.11

TexHuueckue yCTpOWCTBA: pblyar, MOJABWKHBIA U
HEMOJBIKHBIA ~ OJOKM, HAaKJIOHHAs  IUIOCKOCTH,

IIPOCThIC MEXaHU3MEI B 6I)ITy

8 KUIACC

Kon
pa3iena

Kon

3JEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

TEIIVIOBBIE ABJIEHWA

6.1

OCHOBHBIE MOJIOKECHUS MOJ'ICKy.]'IHpHO-KPIHCTH‘ICCKOfI
TCOpUHU CTPOCHHA BCLIICCTBA. Macca u pa3MephlL

MOJICKYIIL. OHLITLI, MNOATBCPIKAAOIMIUEC OCHOBHBIC




I10JIO’KEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPUU

Mogenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO

6.2 COCTOSIHUM  BEIleCTBa. Kpucramiuueckue  u
amopdHbIe Tena
OObsicHEHUE CBOMCTB Ia30B, JKUJIKOCTEH M TBEPABIX
6.3 Tell Ha OCHOBE HOJIOKEHU I
MOJIEKYJIIPHOKUHETHYECKON TEOPUH
6.4 CMauuBaHue U KalWUISIPHbIE SIBJICHUS
6.5 TemioBoe pacimmpeHue u cxarue
66 Temneparypa. CBsi3b TemmepaTypsl CO CKOPOCTbIO
' TEIJIOBOTO JABM)KEHHUS YaCTHIL
Buytpennsas  sHeprus.  CnocoObl  M3MEHEHUs
6.7 BHYTPEHHEW 3HEPTrUM: TEIUIONepeiadya U COBEPIICHUE
paboThl
63 Buner TEIUIONEPEIauHn: TEIUIONPOBOJHOCT,
' KOHBEKIIMSI, U3ITy4CHHE
KonnuectBo TemnoThl. VYaenpHas TEIUIOEMKOCTH
6.9
BELICCTBA
TennmooOMeH U TemIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOrO OajaHca
611 [InaBieHne W  OTBEpPAECBAHHE  KPUCTAIIIMYECKUX
' BEUIECTB. Y I€JIbHAS TEIUIOTA IIABICHUS
[TapooOpazoBanne u KoHJeHcauus. cmapenue.
61o Kunenne. VYaenpHass Termiora napooOpa3oBaHusl.
' 3aBUCUMOCTh TEMIIEPATYPBI KUTICHUS oT
aTMOC(EpHOTO JaBJICHUS
6.13 Bnaxnocts BO3yxa
6.14 OHeprus TOIUIMBA. Y IeibHAas TEIJIOTa CTOPAHUS
615 [Mpunnuner pabotel TeruoBeix aBurareneii  KI1J]

TEIJIOBOI'O JBUraTels. TemaoBble ABUraTellM U




3al[MTa OKPYKAIOLIEH CpeJibl

3aKOH COXpaHEHMs M IPEBpAllleHUs OHHEPruM B

6.16
TETUTOBBIX ITpOIeccax
[IpakTnueckue pabOThI:
HHHPar###OnBITEI IO OOHAPYKEHHUIO NEHCTBHS CHI
MOJIEKYJISIPHOTO MTPHUTSKCHHUS.
H#HPar#H##0ONbITBl 110  BBIPAIMBAHUIO KPUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.
#H#HPar#H##0nbITel 10 HAOMIOAEHWIO  TEIIOBOTO
pacIIupeHus ra3oB, KHUIKOCTEH M TBEPBIX TEIN.
###Par###Onpenenenne  MaBJIeHWs  BO3JAyXa B
OaJlJIOHE MITPUIIA.
HHPar#H###ONbIT, JTEMOHCTPUPYIONINE 3aBUCUMOCTh
JIaBIICHUS BO3JIyXa OT €ro o0bhEMa M HarpeBaHUs WM
OXJIAXKICHHSL.
#H##Par### Iposepka TUTIOTE3bI JMHEUHOM
3aBUCUMOCTH  JUIMHBl ~ CTOJOMKAa JKUIKOCTH B
6.17 TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphI.

###Par###Habmonenne  W3MEHEHHMs]  BHYTPCHHEH
SHEPTHH TeJIa B PE3yJIbTaTe TEIUIonepeaadd u paboThl
BHEIIHHUX CHUJI.

###Par###ccneqoBanye SBJICHHUS TETUIOOOMEHA TPH
CMEIITMBAHUH XOJIOJTHOW M rOpsiueid BOJIBI.
#H##Par###Onpenenenue KOJIMYeCTBa TEIUIOTHI,
MOJIYYEHHOTO BOJOM NpH TEIJIOOOMEHE C HAarpeThiM
METaJUTMYCCKUM ITUIHHIPOM.
###Par###Onpenenene  yAelbHOM TEMIOEMKOCTH
BCIIICCTBA.

###ParfH##1ccnenoBanue npoiecca NCIapEeHHUs.
###Par###OnpeneneHe OTHOCUTEIBHOM BIIaKHOCTH
BO3/1yXa.

###ParfH##0OnpenencHue yAEIbHON TEIUIOTHI




IJIaBJICHHUA JIbJA.

6.18

dusnyueckue SBICHHUS B TPHPOJIE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWUIApHBIE SIBICHUS B TPHUPOJE,
KpUCTaIbl B mpupoje, u3nydenune CouHia,
3aMep3aHne BOJAOEMOB, MOPCKUE OpH3bl; 00pa3oBaHue

pOCHI, TyMaHa, HHEesl, CHera.

6.19

TexHu4eckre yCTpOMCTBA: KallWUIAPBI, IPUMEPHI
HCIIOJIb30BAaHUSA KpHCTAJLJIOB, KHUIKOCTHBIN
TEPMOMETP, NAaTYUK TEMIIEPATYpPbI, TEPMOC, CHUCTEMA
OTOIUIEHUs  JIOMOB, THUIPOMETPBI, ICUXPOMETP,

napoBasi TypOMHa, BUTAaTeb BHYTPEHHETO CTOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

Onektpu3anuss  Ten. JIBa poxa  DIIEKTpUYECKHUX

7.1
3apsI0B
B3anMogeiictBue 3apsokeHHBIX Tenl. 3akoH Kynona
7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEI
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKTY TEJIaMH )
DIIEKTPUYECKOE noJie. Hanpsixénnocthb
7.3 ajeKkTpuueckoro mnoJisg. IlpuHnun cynepno3unuu
JNEKTPUYECKHUX IoJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocutenu snexkrpuueckux 3apsgoB. DJIE€MEHTapHbIN
7.4 3JIEKTPUYECKUN 3aps. Crpoenue aToma.
[IpoBOAHMKY U AUDITEKTPUKHU
7.5 3aKOH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa
6 ONEeKTpUYECKUM TOK. YCIOBHS  CYIIECTBOBAaHUS
' 3IEKTPUYECKOTO TOKA. FICTOUHHMKHM OCTOSIHHOTO TOKa
JleficTBUSL ~ DNEKTpPUYECKOTO  TokKa  (TemIoBoOe,
7.7 XMMHYECKOe, MAarHuTHoe). OJEKTPUYECKUH TOK B
KUJKOCTSAX U razax
- Onektpuyeckas uenb. Cuiia Toka. DIEKTPUUECKOE

HAITPS’KCHUC




ConpoTuBieHue MIPOBO/THUKA. VYaensHOE

7.9

CONIPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma 11 yyacTKa Lenu

[TocnenoBarenbHOe ¥ TMapauieIbHOE COCAMHEHHE
7.11

MIPOBOIHUKOB

PaGota m MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

DIEeKTPUUYECKUE T U TIOTPEOUTENN AIIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTKkoe 3aMbIkanme

TlocTosguusie MAarHHUTHI. BsaumonerictBue
7.14

OCTOSIHHBIX MarHuTOB

MarautHoe none. MargutHoe 1mojie 3eMJId U €ro
7.15

3HaYeHHe I KU3HU Ha 3eMile

OneiT Opcrena. MarHuTHOE MOJE DIEKTPUYECKOTO
7.16

ToKa. [I[puMeHeHune 31eKTpOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOTO TMOJISI HA MMPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb HOCTOSIHHOTO TOKA.
7.17

Hcnonb3oBaHue 3JIEKTPOABUTATEIEH B TEXHHYECKUX

YCTPOMCTBAaX U Ha TPAHCIIOPTE

OnbiTel  @apazes. SBieHUE  DJIEKTPOMArHUTHOU
7.18

uaaykuuu. [Ipasuo Jlenna

DJIeKTpOoTeHEpaTop. CriocoOb1 MOJTYy4€HUs
7.19 SJIEKTPUYECKOM  DHEPruM.  DJIEKTPOCTAHIIMM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTuueckue paboOTHI:

OneiTel 1O  HAONMIONCHHWIO  AJNEKTPU3AIMH  Tell

WHYKIMEN U TIPU CONTPUKOCHOBEHUH.
7.20 UccnenoBanue NEHCTBUS SIEKTPUUYECKOTO TMOJS Ha

IIPOBOJHMKH U TUDIIEKTPUKU.
COopka u mpoBepka pabOTHl 3JIEKTPUUECKOH Ienu

IMOCTOAHHOI'O TOKA.




H3mepenue u peryampoBaHue CUIIbI TOKA.

H3mepenue u peryaupoBaHue HaIIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MJIYILETO
4yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA H
HaIIPsDKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
JIIEKTPUYECKOTO CONPOTUBJIEHUS IPOBOJAHUKA OT €TI0
JUIMHBI,  IUIOIIAJAHA  TIONEPEYHOT0  CEYEHUs |
Marepuana.

[IpoBepka mpaBuia CIOXKEHUS HANPSOHKEHUN TIpH
MIOCJIE0BATEIBHOM COEIMHEHUH [IBYX PE3HCTOPOB.
[IpoBepka mpaBuna JuIsi  CWIbl  TOKa  IPHU
MapajuieJIbHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenve  paboThl  JJIEKTPUYECKOTO  TOKa,
uaymero 4yepe3 pesuctop. OnpeneneHue MOIIHOCTH
NEKTPUYECKOTO TOKA, BBIICIAEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO
4yepe3  JIaMIIOYKy, OT HampsDKEHUs Ha  HEW.
Onpenenenne KIIJI wnarpeBatens. HMccnemnoBanue
MarHMTHOTO B3aWMOJCHCTBHSI TOCTOSIHHBIX MarHUTOB.
M3ydyeHne MarHUTHOTO IOJIA NOCTOSHHBIX MAarHMTOB
npu X oO0beAMHEHUM M paszaeneHuu. VccrnenoBanue
JEUCTBUS DJIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO
cTpenky. OmbITbI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH
CHJIBI B3aUMOJCHCTBUS KAaTyIUKA C TOKOM M MarHuTa
OT CWIbBl TOKAa W HalpaBJICHWs TOKa B KaTyLIKE.
W3ydyeHue neicTBrUsS MarHUTHOTO TOJISL HA IPOBOJHUK
¢ TokoM. KoHCTpyupoBaHMEe U U3ydeHHE DPAOOTHI
DJIEKTPOABUTATENS. N3mepenune KII[
JIEKTPOABUTAaTENbHOM  yCTaHOBKH.  OmBITBI 1O
UCCIIEI0BAHUIO SIBJICHUS JIEKTPOMAarHUTHOM

WHAYKIIUU: HUCCIICAOBAHUC W3MEHEHHMI 3HAa4YeHHSI U




HaIpPaBJICHUSI UHAYKLIMOHHOIO TOKa
®usnyeckue SBICHUS B IPUPOJE: IEKTPUUECKHE
SBIICHUSI B aTMocdepe, JIEKTPHUECTBO IKUBBIX
7.21 OpraHM3MOB, MarHMTHOE ToJie 3emud, Jpend
IOJIFOCOB, POJb MAarHUTHOTO NOJSA Ul KM3HM Ha
3emJie, MOJISIPHOE CUSIHUE
TexHu4ecKkre ycTpoMCTBA: 3IIEKTPOCKOII, aMIIepMeETD,
BOJIBTMETP,  PEOCTaT, CUETYMK  DIEKTPUUECKOH
SHEpruy, AJIEKTPOOCBETUTEbHbBIE puOopHI,
7.22 HarpeBaTelbHbIE  JJIEKTpOnpuOOpsl  (IpHUMEpHI),
JNEKTPUYECKHE TPEJOXPAHUTENH, DSJIEKTPOMAarHmr,
AJIEKTPOABUTaTENb IOCTOSIHHOTO TOKa, TI'e€HEepaTop
MOCTOSIHHOTO TOKa
9 KIIACC
Kon Kon
[TpoBepsieMble 371€MEHTHI COAECPKAHUS
paznena JJIeMEHTa
MEXAHUWUYECKUE SABJIIEHUA
g1 MexaHnuyeckoe JBUKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBMXKECHUS
8.3 PaBHOMEpHOE NMPSIMOJIMHEIHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE NPAMOJIMHEHHOE
8 8.4 nBxkeHue. CpelHsiss 1 MTHOBEHHas CKOPOCTb Teja
IpU HEPAaBHOMEPHOM JIBUKEHHUH
8.5 YckopeHue.  PaBHOYCKOpeHHOE — MPSAMOJIMHENHOE
. JBUKCHHE
8.6 ###Par###CBoOotHOe asieHune. OnbITh [anuies
8.7 HiHPar###PaBHOMEpPHOE IBUKEHHUE 110 OKPYKHOCTH.
. Ilepuon u yacrota obpamenus. Jlnnelinas u yriaosas




ckopocTH. LleHTpocTpeMHTENIbHOE YCKOpEHHE

8.8 [TepBeiit 3akoH HeroToHa
8.9 Bropoii 3akon HeloTona
8.10 Tpetuii 3akon HeroToHa
8.11 HiHPar#H#] [puHuun cynepno3uuuu cui
8.12 Cuna ynpyrocru. 3akoH ['yka
H#HtPar#H###Cuiia TpeHMs: CUJla TPEHUS CKOJIBKEHUS,
8.13 CHUJIa TPEHMSI ITOKOS, IPYTUe BUJIbI TPEHUS
H#H#HtPar#H###Cuila  TSDKECTU M 3aKOH  BCEMHPHOTO
.14 TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaJIeHUs
s Hewxenne tianer Bokpyr Comnna. Ilepas
S KocMuYeckasi ckopocTb. HeBecoMocThb 1 nieperpysku
PaBHOBecue MmaTepuanbHOM TOYKU. AOCOJIIOTHO
.16 TBEPIOE TEIO
#H#HPar###PaBHOBeCHE TBEPAOTO Tea c
8.17 3aKpEMJIEHHON OChI0 BpamieHusd. MOMEHT CHJIBI.
LenTp TsKECTH
Nmnynec Tena. M3menenwe wumnynbca. HMmmynbe
518 CHJIBI
8.19 3aKOH COXpaHEHUs1 UMITYJIbCa
8.20 #HH#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
Pabora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
5.22 SHEpPIruu U paboThl
[loreHuunaneHast »Heprus Tena, IMOJHATOrO Haj
523 HOBEPXHOCTBIO 3eMJII
8.24 IToreHnManpHas SQHEPIUs CKATON IIPYKUHBI
###Par###Kunetnueckass sHeprus. Teopema o
525 KWHETUYECKOW SHEPTUU
HiH#ParfH##3aKoH COXpaHEeHUs MEXaHUYECKOU
.20 SHEPruu
8.27 [IpakTuyeckue paboOTHI:




OnpeneneHne CpeoHEN  CKOPOCTU  CKOJIBKEHMS
Opycka WM JABWKCHHS IIapHKa [0 HAKJIOHHOUN
wiockoctd. OrmnpeneneHue YCKOpEeHUs Tela IpU
PaBHOYCKOPEHHOM  JIBUKEHHM IO  HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM  JBW)KCHHUH 0e€3  HaudaabHOU
CKOPOCTH.

[IpoBepka rUmoTE3bl: €CIAM INPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH IMYTH OTHOCSATCS
KaK piang HEUYETHBIX YuCCil, TO COOTBCTCTBYIOIIUC
IPOMCKYTKHU BPEMCHH OJJUHAKOBBI.

I/ICCHGJIOBaHI/Ie 3aBUCHUMOCTH CHIJIBI TPCHUA
CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOTO OAaBJICHUA.
Omnpenenenne kodPGUIIUEHTa TPEHUS CKOJIBKEHHS.
Onpenenenne KECTKOCTU NpyXHHBL. OmpeneneHue
paboTHI CHIIBI TPEHHs IPU PABHOMEPHOM JIBUXKEHUU
Tena o TOPU30HTAIBHOMN MOBEPXHOCTH.
Omnpenenenne paboThl CUIIBI YIPYTOCTH NPHU NOABEME
Irpy3a C HCIHOJIb30BAHMEM  HEMOJBMKHOIO U

IIOJBHMKHOI'O OJIOKOB

duznyeckue SIBJICHHS B npupoac: IMpPHIUBBLI U

8.28 OTNIMBEI, nBWKeHHE IntaHeT COJHEYHOH CHCTEMBI,
PEaKTHUBHOE JIBM)KCHHE JKUBBIX OPTraHU3MOB
820 TexHudyeckue YCTPONCTBA: CHHIOMETP, AATYHKU

ITOJIOKCHHS, PACCTOSAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarenbHoe JBUOKCHHUE. OcHoBHBIE
9.1 XapaKTepUCTUKH  KOJIEOAHUH: TMEepuoJ, 4YacrToTa,
aMIUIMTY/a
MareMatudeckuii ¥ TIPYXKUHHBIA ~ MasTHUKH.
9.2 [IpeBpamienue  sHeprud  Hpu  KoJIeOATEIBHOM
JBUKEHUU
9.3 3aryxaromue Ko1e0anusl. BrinyxeHnbie




koJiebanus. Pesonanc

9.4

Mexanuyeckue BOJHBL. CBONHCTBA MEXaHMYECKHX
BOJIH. [IpomonsHble M momepedyHbie BOJHBL JimHA
BOJHBI M  CKOPOCTb €€  pacnpoCTPaHCHHS.
Mexanndeckue  BOJHBI B TBEPAOM  TeEIE,

CEUCMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTB 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WNudpa3Byk u ynpTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Ompenenenre dYacTOThl U TEpHOJa KoJieOaHUU
MaTeMaTUYEeCKOr0 MasTHHKA.

Omnpenenenne dYacTOTBl W TEpHOJa  KoJieOaHUU
MPY>KUHHOTO MasiTHUKA

HccnenoBanme 3aBUCUMOCTH Tepuoja KojieOaHMiA
MOJBEIIIEHHOTO K HUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCHMMOCTH TIEpHOJa KoJieOaHUU
NPYKWHHOTO MasTHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCMMOCTH  TIepHoja  KoJiebaHWUW  Tpysa,
MOJBEIICHHOTO K HUTH, OT MAcChl Tpy3a U KECTKOCTH
NpyXUHBI. M3MepeHne yCKOpeHHsi CBOOOJHOTO

majeHus

9.8

duznyeckue SIBJICHHUS B Impupoac: BOCIPHUATUC
3BYKOB XMBOTHBIMH, 3€MIICTPACCHUC, celicMHUYecKue

BOJIHBI, IYHAMH, 3XO

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIb30BAaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
™ ONEKTPOMAarHUTHOE  MOJe.  DJIEKTPOMATrHUTHbIE
. BOJIHBI. CBOMCTBA EKTPOMAarHUTHBIX BOJIH
10.2 I[IIxaya 37€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja cera. CKOpocTh cBeTa.

BoiHOBEIE CBOMICTBa CBETa




[IpakTdeckue pabOTHI:
10.4 N3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MIOMOIIILI0 MOOMITBHOTO TenedoHa
®dusnveckue SBICHUS B MPHUPOJIC: OHOJIOTHYECKOE
10.5 NCHCTBUE  BUAWMOTO,  yIbTpaHOIETOBOTO U
PEHTTE€HOBCKOT'O U3JIy4eHUI
10.6 Texanueckue YCTpOWCTBA:! HCII0JIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozenb cBera. ICTOUHMKH cBETa
11.2 [IpsimonuHelHOE pacipoOCTPaHEHHUE CBETA
113 Otpaxenne cBera. Ilmockoe 3epkano. 3akoH
' OTPaKECHUSI CBETA
114 [Ipenomiienne cBeTa. 3aKOH MPEIOMJIEHUS] CBETA.
' [TonHOE BHYTpEeHHEE OTPAKEHUE CBETA
11.5 Jlunza. Xon jrydeii B TrH3E
116 OnTuueckas cucreMa Qoroanmnapara, MUKPOCKOIa U
' TeJecKona
117 I'maz kak onTtuyeckas cucrema. biau3opykocTth u
' JAIbHO30PKOCTh
11
Paznoxxenne OGemoro cBera B coekTp. OIBITHI
11.8 Hprorona. CrnoxeHue  CHEKTpPajIbHBIX  IIBETOB.
Hucnepcus cBeta
[IpakTuueckue pabOTHI:
#HH#HPar###ccnenoBanue 3aBHCUMOCTH yria
OTPaXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#HiHtPar#Ht#l13yueHre XapaKTepUCTHK H300paKeHUs
119 IpeMETa B IUIOCKOM 3€pKaje.
. ###Par#H#lccnenoBanne 3aBHCHUMOCTH yriaa
MPEJIOMJIEHUsI CBETOBOIO Jiydya OT yrjla MaJeHus Ha
TPaHUILE «BO3AYX — CTEKIIO».
#i#HPar#t##lonyuenre u300pakeHUl € TMOMOUIBIO
coOuparorieii JTUH3BL




#iHtPar#H##Onpenenenre (QOKYCHOTO pacCTOSHUS U
ONITUYECKOH CHIIBI COOMPATOILEH JTMH3HI.
HHAPar###OnbITEI IO Pa3NOKEHUIO OEJIOro CBETa B
CIIEKTP.

H#HPar#H###ONbITHI 10 BOCIIPUATHIO LIBETA MPEAMETOB

py UX HAOMIO/IEHUH Yepe3 IIBETOBBIC (DMIIBTPHI

11.10

®duznueckue ABIEHUS B npupoje: 3atMeHus: CoyHua
u JlyHbl, 1BeTa Tel, ONTUYECKHE SBJICHUS B

atMocdepe (11BeT HeOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue  yCTpOWCTBA:  OYKH,  IEPHUCKOI,

(dboToanmapar, ONTHIECKHUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA

12.1

OmneiThl Pesepdopaa u minaHetapHas MoJeNb aToMma.

Monens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOIJIOIICHUE CBETA aTOMOM. KBaHTHI.

JIuHeityaThie CIEKTPbI

12.3

PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3aTydeHUs

12.4

Ctpoenue artomHoro siapa. HykinoHHas Mojaenb

aTOMHOTO sifjpa. M30Tomnsl

12.5

PaanoaktrBHBIE MPEBpAILICHHUSI. [Tepuon

moJjypaciiaaia aTOMHBIX AACP

12.6

SnepHble peakiuu. 3aKOHbBI COXPAHEHUS 3apsI0BOIO

N MacCCOBOI'0O YUCEII

12.7

:‘)HepFI/IH CBsA3HM AaTOMHBIX AICP. CBsa3p Macchl H

OHCPI'uun

12.8

Peakumu cunHTEe3a U JieNCHUS AACP. HMctounuku

sHeprun CoJIHIIa U 3BE3]T

12.9

Snepnas oHepreruka. JleMcTBHE pPagMOaKTUBHBIX

I/ISJ'Iy‘ICHI/Iﬁ Ha XUBBIC OPIr'aHU3MbI

12.10

[IpakTuyeckue paboOTHI:
HaGnroneHue CIUIOIIHBIX M JIMHEHYATBhIX CIEKTPOB
U3ITyYEHUS.

HccnenoBanue TPCKOB: UBMCPCHUC SHCPIU YaCTHIbI




10 TOPMO3HOMY ITyTH (TI0 poTorpadusm).

W3mepenune paanoakTHBHOTO GoHA

®usnyeckue SBJICHUS B IPUPOJAE: €CTECTBEHHBIN

PaauOaKTUBHBIN ¢oH, KOCMHYECKHE JIy4H,
12.11 PaaNOaKTUBHOE H3IYy4YEHUE NPUPOLHBIX MHUHEPAJIOB,
JICMCTBHE PAaJMOAKTUBHBIX M3JIyUCHHH HA OpraHU3M
YeJ0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

VHJVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona




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 HAydyHOM KapTUHE MHpa;
chopMUPOBAHHOCTh 0Aa30BBIX MPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3M M NIO3HABAEMOCTH SIBJICHUI NPUPOJIbI, O POJIU SKCIIEPUMEHTA
B (usmke, 0 cuUCTeMOOOpaszyrome poau (GU3MKU B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHHKM W TEXHOJOrui, 00 53BOJIIOLUU
(bM3UYECKUX 3HAHUM M MX POJIM B IIEJIOCTHONW €CTECTBEHHOHAYIHOU
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKHX U 3apyOCKHBIX YUEHBIX-
¢Gu3MKOB B pa3BUTHE  HAayKH, OOBSICHEHHE  IPOIIECCOB

OKPY’KaIOILIEr0 MUpPa, Pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHUA O BUJAX MaTepuu (BEIIECTBO M TOJIE), O IBMKEHHH Kak
crioco0e CyYIIECTBOBaHMUSI MaTepud, 00 aTOMHO-MOJEKYISIPHON
TEOPUHU CTPOCHHS BEIIECTBA, O (DU3UYECKON CYIIHOCTHU SIBICHUU
opuposibl  (MEXaHUYECKUX, TEIUIOBBIX, DSJEKTPOMArHUTHBIX U
KBAHTOBbIX); yMEHHE pa3iuyaTh SBJICHUS IO OMNHCAHHUIO HX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, EMOHCTPUPYIOIINX
JTaHHOE (PU3MYECKOoe SBJICHUE; YMEHUE PACIIO3HABAThH MPOSIBICHUE
U3YYEHHBIX (U3NYECKHUX SIBJICHUN B OKPYXAIOIIEM MHUPE, BBIICISSA

UX CYIIECTBEHHBIE CBONCTBA (MIPU3HAKHU)

Bnagenue ocHoBaMu MOHATUMHOTO arapara 1 CUMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M UCIIOJIB30BAHUC UX IJIA PCIICHUA y‘{e6HI>IX 3ada4,
YMCHHEC XapaKTCPU30BATb CBOMCTBA TCII, (1)1/131/1%(:1(1/16 SABJICHHUA H
IMPOLECCChl, HCIOJIb3Y (bYHI[aMeHTaJ'IBHBIe U OMIIMPUYCCKHUC

3aKOHBI

YMeHHue OIMCHIBATh HU3Y4YCHHBLIC CBOMCTBAa TE€l H (I)I/IBI/ILIGCKI/IC

SIBJICHHUS, UCTIOJIB3YsL (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenne ocHoBaMH METOJOB HAay4YHOI'0 TIO3HAaHHUA C y‘-IéTOM




coOmroneHuss  mpaBua  Oe30macHoro  Tpyjaa:  HaOIrOACHUE
(U3NYECKUX SIBICHHIA:

YMEHHE  CaMOCTOSTENBHO  COOMpaTh  AKCHEPHUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOIO Habopa o0OpynoBaHUS MO HMHCTPYKLHUH,
ONHCBHIBATH XOJ ONBITa MW 3alUCHIBATh €ro  pPe3yJbTaThl,
(hopMyIIMpOBaTh BHIBOIBI;

NPOBE/ICHUE TPSAMBIX W KOCBEHHBIX HW3MEPEHUH (QHU3NUIECKUX
BEJIMYUH: YMEHHE IUIAHUPOBATh H3MEPEHHs, CaMOCTOSITEIHHO
cOOMpaTh OKCIEPUMEHTAIBHYI0 YCTAaHOBKY TI0 HWHCTPYKIIUH,
BBIUMCIIATH 3HAYEHHE BEJIMYMHBI M aHAIM3UPOBATH TIOIyYCHHBIE
pe3ynbTaThl € Y4€TOM 3aJaHHOW TIOTPEIIHOCTH Ppe3y/IbTaTOB
U3MEpPEHUN;

MPOBEJICHNUE HECJIOKHBIX OSKCIHEPUMEHTAIBHBIX HCCIIeIOBAHUNL;
CaMOCTOSITEIBHO COOMpAaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOJIUTH  HWCCIENOBAaHWE 10 HMHCTPYKIHH, TPEICTABISATH
MOJTyYeHHBIE 3aBUCHMOCTH (PM3MUYECKUX BETHMYUH B BUIE TaOIUI] U
rpauKoB, YUYUTHIBaTh IOTPELIHOCTH, JeJaTb BBIBOJBI I10

pE3yiabTaTaM HCCICO0BaHUA

[ToHnManne XapakTepHBIX CBOWCTB  (PU3WYECKUX  MOJEICH
(MaTepuayibHas TO4YKa, aOCOJIOTHO TBEPAOE TEJO, MOJICIH
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX T, IUIAHETapHAasi MOJAEIh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOTO Si/Jpa) U YMEHHE MPUMEHSTh

HUXx s 00BACHEHHSA q)I/BI/ILIeCKI/IX IIPOoLECCOB

VYMmeHne o0bSICHATE (bI/IBI/I‘ICCKI/IC IMponeCChl U CBOMCTBA TCJI, B TOM
YuCJI€ M B KOHTCKCTC CI/ITyaI_II/Iﬁ IMPAKTHUKO-OPUCHTUPOBAHHOI'O
XapakKTepa, B UYACTHOCTH, BbIABJIATH IPHUYUHHO-CICACTBCHHBIC
CBsA3H U CTPOUTDH 00BsCHEHHE C OHOpOI>'I Ha U3YUYCHHBIC CBOMCTBA
(I)I/ISI/I‘IGCKI/IX HBHGHI/II‘/'I, (bHSH‘IeCKI/IC 3daKOHBbI, 3aKOHOMCPHOCTH H

MOJIEU

VYMmeHue pemate pacuéTHble 3a1aun (Ha Oasze 2 — 3 ypaBHeHHil),
UCTOJB3Ys 3aKOHbl U (OpMYNbI, CBs3bIBaOLIME (pU3HUECcKHe
BEJIMYMHBI, B YAaCTHOCTH, 3allMCBIBaTh KPATKOE YCIOBHE 3alauH,
BBISIBJIATh HEJIOCTAIOIIME JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,

HeO6XO,Z[I/IMLIe o eé pelicHusd, HUCHOJb30BATH CIIPABOYHLIC




JJAHHbIC, MPOBOAUTH PACUYETBI K OLEHUBATh PEATUCTHUYHOCTH
MOJIyYEHHOTO  3HAueHUs: (PU3MUECKOW  BEIMYUHBI, yMEHUE
OTPENENATh Pa3MEPHOCTh (PU3MUECKOW BEIWYUHBI, IMOTYYCHHOM

IPU PELICHUH 3a0a4u

YMeHue XapakTepu3OoBaTh MPHUHLMIBI JEHCTBUS TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJIE OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOIMYECKUX MPOLECCOB 110 UX ONMMCAHUIO, UCTIOJIb3Ysl 3HAHUS
0 CBOMCTBax (M3MYECKUX SIBIEHUN M HEOOXOIUMble (U3NUYECKUE

3aKOHOMEPHOCTH

10

YMeHue wucnonb3oBaThb 3HAHUS O (QU3MYECKUX SBICHHUSIX B
MOBCEHEBHON JKM3HM JuId oOecredyeHus Oe30MacHOCTH MpH
oOpaiieHUd C OBITOBBIMM NpuUOOpaMU U TEXHUYECKHUMU
yCTPOMCTBaMH, COXPAaHEHHS 3J0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJIEHUSI B OKpYXalollel cpejie; MOHUMaHHE
HEO0OXO0IMMOCTH IPUMEHEHUS TOCTHKEHUN (PU3UKU M TEXHOJIOTH

AJI palfuOHAJIBHOTO IMPUPOJ0IIOJIE30BaAHUSA

11

OnbIT Mowcka, MpeoOpazoBaHUS M MPEACTABICHUS HH(POpPMAIUU
(bU3UYECKOTO COJIEpPIKAHMS C MCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA;, yMEHUE OIICHUBATh
JOCTOBEPHOCTH TOJTYYEHHOW WH(OpPMAIMK HA OCHOBE UMEIOLITUXCS
3HaHUH W JOTIOJHHUTEIBHBIX UCTOYHUKOB; YMEHHE HCIIOJIb30BaTh
IpY  BBINIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TOMYJISIPHYIO
JUTEPATypPy (PHU3UUECKOTO COJICPIKAHUS, CIIPABOYHBIC MaTEPHUAbI,
pecypcel  cetn  HMHTepHer; BnajeHue 0a30BBIMH  HaBBIKAMU
npeoOpa3oBaHuss WHPOPMALMU W3 OJHOM 3HAKOBOH CUCTEMBI B
JPYrylo; YMEHHE CO3/1aBaTh COOCTBCHHBIC MUCHMEHHBIC U YCTHBIC

COO6IJ.[€HI/I$I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HECCKOJBKHUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O13 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 MEXAHUYECKHUE SBJIEHUA
1 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCHUTENBHOCTD JIBHXKCHUS
PaBHOoMepHOE M HepaBHOMepHOe ABMKeHue. CpemHsisi ckopocTh. Dopmyia
1.2 JUTSI BBIYMCIICHUS CPEAHEH CKopocTu: v = S/t
PaBHOMEpHOE MPSIMONMHENHOE NIBMXKEHHE. 3aBUCUMOCTh KOOPJHMHATHI Tella
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JIBMOKEHUS
13 x(t)=x,+vt
I'paduku 3aBHCHMOCTH OT BpPEMEHH ISl TPOCKIIUU CKOPOCTH, TMPOCKIINH
MepeMEeNIeHus, IMMyTH, KOOPAUHATHl MNPH PABHOMEPHOM MNPSIMOJUHEHHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI TeJIa OT BPEMEHH B CIy4ae PAaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JABH)KCHUS:
1
Sl =v,, #1+a,* ;
2
@opmMyIbl Uil NPOEKIUU NEPEMEIIECHHS, MPOEKIUH CKOPOCTH U IPOEKINU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKCHUU:
2
1.4 5. (D=0, -r+a].-%.
U.\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘fz - Ul.'rz =2£IT.S'_T
I'padmku 3aBUCHMOCTH OT BpPEMEHHU ISl MPOEKIUU YCKOPEHHS, MPOCKIINH
CKOpPOCTH, NPOECKLUHMH IEPEMEIICHUS, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
MPSAMOJIMHENHOM JIBU>KEHUU
15 CBoOonHoe maneHue. DopMyIibl, OMUCHIBAIOIIME CBOOOJHOE MaJIeHUE Tela

10 BE€pTUKAIIN (,[[BI/I)KCHI/IC TCJIa BHU3 UJIM BBEPX OTHOCUTCIIBHO MOBCPXHOCTHU




3emnn). ['paduku 3aBUCHMOCTH OT BpEMEHHM MJsi MPOEKLIUH YCKOPEHHS,
MPOEKIUH CKOPOCTH M KOOPAMHATHI NPH CBOOOJHOM TAJCHHM Teja IO

BEPTUKAIIA

CKopoCcTh paBHOMEpPHOTO JIBMKEHHUS Tena Mo OoKpyxHocTh. Hampasnenue
CKOPOCTH.

@opmysia i BBIYMCICHHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH M MEPUOL

oOparlieHus:
2R
L=
T

LlenTpocTpemMuTenbHOe ycKopeHue. HampaBieHHe IIEHTPOCTPEMHTEIBHOTO

yckopenusi. Dopmyna sl BBIYUCICHUS! YCKOPEHHUS:

1.6
2
a. = L
"R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHUS:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmysa [l BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. CI0KeHHue Chil
1.9 SABnenue nnepuuu. llepsriii 3akoH HetoToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIBI,
JICHCTBYIOLIEN HA TEJIO
Bzaumopeinicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F  =_F
F 21 P-l—}E




1.12

TpeHI/Ie IOKOSA WU TPCHUC CKOJILXKCHUS. CDOpMy.TIa UL BBIYUCIICHUA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUS:

Fszp-N

1.13

Hedopmanust Tena. Ynpyrue u Heynpyrue aegopMaiuu. 3akoH YHOpyrowu
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarotenne. 3aK0OH BCEMUPHOTO TATOTEHUS:

my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.
dopmyna s BBIYUCICHUS CHIIBI TSDKECTH BOJIM3M TIOBEPXHOCTH 3eMiu: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTth u meperpy3ku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BEIMYMHA.
p=mi

I/IMHy.]'IBC cucteMbl Tea. M3meHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=1, +1m, U, =const

PeakTuBHOE ABMKEHHUE

1.17

MexaHnuueckas pa60Ta. dbopMlea JJISA BBIYUCIICHUA pa6OTLI CHJIBI:

A=F5cosct

MexaHudeckass MOIITHOCTb:

n=4
I




1.18

Kunernueckas u NMOTCHIMAJIbHASA SHCPIUA. CDOpMYJIa JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPrUU:

J'JE_)E
By

Teopema 0 kuHeTHUECKOU dHEpPrun. PopMyIna JUisl BEIYMCICHUS

IIOTEHIMAJIbHOW SHEPIUM TeJIa, IIOJHIATOIO

HaJ 3eMIéii:

E,=mgh

1.19

Mexanudeckast SHEPTHsL:
E=E;+E »

3aKOH COXpaHEHUsI MeXaHN4eCKOH sHeprun. Popmyiia Juist 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPTUH B OTCYTCTBHE CWII TpeHUs: E = const.

[IpeBpaieHne MexaHU4eCKOW SHEPIUH MTPU HATTUUYMUU CUJIbI TPEHUSL.

1.20

[IpocThiec MEXaHU3MBI. «30JI0TOE TTPABHIIO» MEXAHUKH.
Peruar. Moment cwisl: M - FlL.

YcnoBue paBHOBECHS phlUara:
M +M, +..=0
[ToasmxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘I:WIH

1.21

JlaBneHue TBEPAOTO Tena.

(DOpMy.]'Ia JJIs BBIYUCICHUSA JaBJICHUA TBépI[Ol"O TCHIa:

_F

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocraTtuyeckoe AaBlIeHUE BHYTPH KUJKOCTH.

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

p=pgh+p_,




1.22

3axoH Ilackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyna Jyisi ONPEACIICHUS] BBITAIKUBAIOIICH CHUJIBL,

JEHCTBYIOLIEN Ha TENO, NOTPYKEHHOE B KUIKOCTD WM Ta3:

Fag =pgV

VYcnopue nmaBanus Tena. [lnaBanue CyA0OB M BO3QyXOIlJIAaBAHUC

1.24

Mexanunueckue KojeOaHHs. AMIUIMTYAA, MEPUOJI M YacToTa KOJeOaHW.

dopmyiia, CBSA3BIBAOLIAS YACTOTY U MEPUOJT KOJICOaHUI:

1.25

MareMaTtnueckuii M NpPYKUHHBIA MasTHUKH. lIpeBpaieHune sHepruu Inpu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxatomue koyiebanus. BeinykaenHbie konebanus. Pezonanc

1.27

MexaHndecKne BOJIHEL. HpO}IOJ’ILHLIe 1 IONICPCYHBIC BOJIHEL. JIJ'II/IHa BOJIHBI

CKOPOCTh PAaCHpPOCTPAHECHHUS BOJIHBI:

Lh=v-T

1.28

3ByK. [’ poMKOCTB M BbICOTA 3BYKa. OTpa)k€HHE 3ByKOBOUW BOJHBI HA TPAHUIIE

nByx cpell. UHdpa3Byk U yabTpa3ByK

1.29

IIpakmuueckue pabomol

W3mepenune cpeqHell MIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
IPYXUHBL;, KO3((UIIMEHTA TPEHUS CKOJIBKEHUS; PaOOThl CUIIbI TPEHUS, CUIIbI
YIPYrOCTH; CpeIHEN CKOPOCTHU JBHKEHUS OpycKa IO HaKJIOHHOH IUIOCKOCTH;
yCKOpeHusi Opycka NIpu JBM)KEHUHU IO HAKIOHHOM IJIOCKOCTH; YacTOThl U
nepuosa KojiebaHUI MaTeMaTH4ecKOro MasTHHKA; YacTOThl M Iepuoja
Koje0aHUH TPY)KMHHOTO MasTHUKA; MOMEHTa CHJIbl, JI€HCTBYIOILEro Ha
pblyar; paOOThl CHJIBI YOPYroCTH MpU HOAbEME TIpy3a C IOMOIIBIO
HEMOJBI)KHOTO 0JioKa; padoThl CHIIBI YNPYrOCTH MNpH MOABEME TIpy3a C
MTOMOIIIBIO MOJIBMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOI CHIIBI OT 00b&Ma MOTpyKEHHON
YacTH TeJla U OT IJIOTHOCTU JKMAKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOLIEH
CUJIBI OT MAacChl Te€a; CWIbl TPEHHUSA CKOJIBXEHUS OT CHJIBI HOPMAIBHOTO
J@BJIEHUSA U OT poJa IOBEPXHOCTH; CUJIBbl YIPYrOCTH, BO3HMKAIOLIEH B

NpY)XHUHE, OT CTeNeHu Ae(opManuu MpYyKUHBI, YCKOpeHus: Opycka OT yria




HakJIOHa HAaNpaBISAIONICH; Tmeprona (YacToThl) KOJICOAHWH HUTSIHOTO
MadTHHKa OT JJIMHBI HUTHU, IICPpHOOA KOHe6aHHI>'I IMPY>XUHHOI'0O MasdTHHUKA OT
MacCChl Ipy3a U JKECTKOCTU IPYKHUHBI, HCCICAOBAHUC HCE3aBUCUMOCTU
neprojia KojeOaHWH HUTSHOIO MasTHHKAa OT Maccel rpy3a. IIpoBepka

YCJIOBHUS PABHOBCCHUSA pblyara

Qusuueckue s61eHUA 6 npupooe. TPUMEPBl [BHKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMM B JKMBOM M HEXHUBOM NIPUPOJAE, ACUCTBUE CUIBI TPEHUS B

npupoac M TCXHHUKE, MPUIMWBBI U OTJIIMBBI, IBMKCHHC ILIAHCT CoitHeUHOU

1.30 CHUCTEMBI, PEAKTUBHOE JBWKEHUE MKUBBIX OPraHU3MOB, pbIYard B TeEJe
YeJIOBEKa, BIUSAHUE aTMOC(EPHOTO JaBJICHHS Ha KUBOW OpraHU3M, TUIaBaHUE
pbIO, BOCTIpUATHE 3BYKOB JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, ITyHAMH, 9XO0
Texnuueckue ycmpoiicmea: CIUAOMETP, TaTYUKH TTOJOXKEHHUS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETp, TOJIIUIHUKH, PaKeThl, pblUar, TOJBIKHBIA WU

131 HETIOJIBMIKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTH, MPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAIONECs COCY/IbI, YCTPONUCTBO BOJONPOBOAA, THAPABIHMIECCKUI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp, DXOJOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEHU I
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHM CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, JKHUIKOTO W Tra3000pa3HOTO COCTOSIHUMH
BemecTBa. Kpucraimuyueckue u aMmopdHbIe Tena

59 JIBwxkenne dactuil BemecTBa. CBs3b CKOPOCTH JBWXKECHHS YAacTHI[ C

' TeMIiepaTypoii. bpoyHoBckoe nBmkenue, muddy3us

2.3 CmauuBaHue U KanWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacumpeHue U cxaTue

2.5 TeroBoe paBHOBECHE

Y Buytpennss sHeprus. Pabota u Temomnepenaya Kak CHOCOObl M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buapl Tennonepenaun: TemIONPOBOIHOCTb, KOHBEKLIUS, U3ITy4CHUE

)3 HarpeBanue wu oxmaxaeHue ten. KonmuecTBO TEmIOTHL. Y enbHas

TEIUIOEMKOCTD:




O=am(t,—1)

29

3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOIO

Oajranca:

QO +0, +..=0

2.10

Ucnapenne n xonaeHcauus. VI3MeHeHME BHYTPEHHEW DHEPTUU B IMPOILIECCE
WCHapeHuss W KOHJeHcaluu. KumneHue KuIKoCcTH. YenabHas TeruioTa

napoo6pazoBanusi: L = Q/m

2.11

BnaxxHocTh BO31yXa

2.12

[InaBnenne u kpucrammsanus. V3MeHeHHWE BHYTPEHHEH SHEpPruu Ipu

IIaBJICHUHW U KpUCTAJJIU3allH. YJIG.TH)HaH TCIJIOTA IIJIaBJICHUA:

0

m

2.13

BHyTpeHHsis »SHeprusi cropaHusi TOIUIMBA. YJeNbHAas TEIJIOTa CrOpaHUs

TOIUIMBA: ¢ = Q/m

2.14

[Tpunnume! padoTe! TeroBsix AsuraTenei. K[ TermoBoro auraremns

2.15

IIpaxmuueckue pabomoi

WN3mepenue  ynenbHOW — TEIIOEMKOCTH — METANIMYECKOTO  IMIIMHIPA;
KOJIMYECTBAa TEIUIOTHI, IMOJY4EHHOTO BOJOM KOMHATHOM TemIepaTypbl
(uKcHpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTblii IMHIUHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HArPEThIM IWJIMHIPOM, MOCJIE OMyCKAHUS
€ro B BOJYy KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHON BIaKHOCTHU BO3/yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlieHUS JNbaa. MccienoBaHWe — M3MEHEHUS
TEMIEPaTyphbl BOABI MPHU PA3TUUHBIX YCIOBUSX; SIBICHHS TEIIOOOMEHA MPH

CMEIIMBAaHUHU XOJIOJHOHN U FOpH‘ICfI BOJBbI; ITpoLieCcCa UCITAapCHUA

2.16

Qusuueckue a6neHUs 6 Hpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHbIE SIBJICHUS B NPUPOJAE, KPUCTAJUIBI B TNPHUPOJE, H3IyUYEeHUE

ConHna, 3amep3aHue BOJOEMOB, MOpCKHE Opu3sbl; 00pa3oBaHUE POCHI,




TyMaHa, HHCA, CHCra

Texnuueckue yCMpOﬁCWlGd.‘ KaImnuJuIsIpsbI, IIPUMCEPBI HCIIOJIb30BaHUA

KpHUCTalJIOB, )KI/IZIKOCTHBIﬁ TCPMOMCTpP, HAaTYUK TEMIICPATYpPbl, TCPMOC,

2.17
CHUCTEMa OTOIUIEHHUS JIOMOB, TMI'POMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTaTeb BHYTPEHHErO0 CrOpaHUs

3 DJIEKTPOMATHUTHGLIE SABJIEHUA

3.1 OnexTpusaius Ten. J[Ba BUja 3JeKTPUUECKUX 3apsiioB

3.2 BsaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aK0oH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

34 Onextpuueckoe noje. Hanpssk€HHOCTh anekTpuueckoro mouisd. Ilpunnum
CYNEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

35 Hocutenu nsnekrpuueckux 3apsaoB. [leificTBHe 31eKTpUYECKOTO TOJsS Ha
aneKkTpudeckue 3apsibl. [[pOBOTHUKN U AUAIEKTPUKH
[TocTtostHHBIN 35eKTpUYecKHil TOK. JleicTBUs anekTpudyeckoro Toka. Cuiia
Toka. Hanpsixenue.

3.6 I=q/t,U=A/N
DNEeKTpUUYECKOE COMPOTUBIICHHE. Y AETBbHOE 3JIEKTPUUECKOE COTTPOTUBIICHHE:

3.7 R = pl/S

13 3akon OmMa juis yyactka anekrpuueckoi uenu: I = U/R
[TocnenoBarensHOE COEMHEHNE TPOBOIHUKOB:

I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHoe coeqMHEHUE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:

U=U;I=I+I;R=2.
- - 2

e

CMenranHbIe COCAUHCHUS ITPOBOJHNUKOB

3.10

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




3.11

3akon Ixoyns — Jlenia:

O=I"R-t

3.12

OmneiT Opcrena. MarHuTHoe moje npsiMOro MPOBOJHUKA ¢ TOKOM. JIuHuum

MarHUTHOM MHIYKUWH

3.13

MaruutHoe m0oJie IMOCTOSHHOI'O MAarHuta. B3auMoOIeWCTBUE IIOCTOSHHBIX

MariuToB

3.14

JlelicTBME MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM

3.15

Omnbrtel @apazes. SBneHne MeKTpoMarHuTHOM nHAyKIuK. [Ipasuno Jlenma

3.16

IIpaxmuueckue pabomoi

W3mepenue dIEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
ANIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUIECKOTO TOKA.

WccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, BO3HUKAIOLIETO B IPOBOJIHUKE
(pe3ucTopbl, Jamroyka), OT HaNpsHKEHUs] Ha KOHIAX IPOBOJHHUKA;
3aBUCHMOCTH CONPOTUBIIEHHUS OT JUIMHBI IIPOBOJHHKA, IUIOIIAJAH €r0
MOIIEPEYHOI0 CEYEHUS U YIEIbHOTO CONIPOTUBIICHUSI.

[IpoBepka  mpaBwia Uil DJIEKTPUYECKOTO HallpsDKEHUsT 1P
MIOCJIENOBATEIbBHOM  COCJUHEHUN [POBOJHMKOB; TMpaBWiIa JJIs  CHIIbI
JNEKTPUYECKOTO TOKA NPU MapaUIEIbHOM COEAMHEHUH IPOBOJIHHUKOB

(pe3ucTophl U JIAMITOYKA)

3.17

Qu3suueckue s61eHUs 6 npupode: DIEKTPUUECKUE SBJICHHS B aTtmocdepe,
AJIEKTPUYECTBO JKHUBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMiid, Jpeid

ITIOJIFOCOB, POJIb MArHUTHOI'O IIOJIA IJIS JKU3HH Ha 3eMne, IOJIAPHOC CUAHUC

3.18

Texuuueckue ycmpoucmea: 3NEKTPOCKOI, aMIepMeTp, BOJIBTMETP, pPeocTar,
CUETYMK IJIEKTPUYECKOM DHEPIrHH, AIIEKTPOOCBETUTENbHBIE PUOOPHI,
HarpeBareIbHbIC AIIEKTPOTPUOOPHI (mpumepsl), AIIEKTPUYECKHE
MIPEIOXPAHUTENH, AIIEKTPOMATHUT, 3JCKTPOABHUTATENb MOCTOSIHHOTO TOKa,

TCHCPATOP MOCTOAHHOTO TOKA

3.19

3J'IeKTpOMarHI/ITHLIC BosHEL Ilkama SJICKTPOMATHUTHBIX BOJIH

3.20

queBaﬁ MOJCIIb CBETA. HpﬂMOJ’II/IHCI\/’IHOG pacinpoCTpaHCHUEC CBCTa

3.21

3aKkoH OTPAXKCHUSA CBCTA. IInockoe 3€pKajio

3.22

HpeHOMHeHI/Ie cBeTa. 3aKOH MMPEJIOMJICHUSA CBCTA




3.23

Hucnepcus ceera

Jlunza. Xopn nydeit B nuH3e. DOKycHOE paccTosiHME JMH3bL. OnTtuueckas

3.24
cwia auH3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakmuyeckue pabomol
#H#HPar###113MepeHre ONTHYECKON CHIIBI COOMpAromiel JTHH3bI; (POKYCHOTO
paccrosiHus coOmparomeil JHH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB
npeaMeTa U u300pakeHws, KOTla TIPeAMET PACIOJIOKEH B IBOMHOM (oKyce),
3.26 ToKa3aTes MPeIOMIICHUS CTeKJIa.
#i#HPar#H#lccnenoBanue cBOWCTBA N300paKEHMsI, TOJIyYEHHOTO C IIOMOIIBIO
coOuparomiel JMH3bI; U3MEHEHUs1 (POKYCHOTO PAaCCTOSIHMSI IBYX CIIOKEHHBIX
JIMH3; 3aBECUMOCTH yIJIa TIPEJIOMIICHHS CBETOBOTO JIyda OT yriia MajJeHusl Ha
TPaHUIIEe «BO3IYX — CTEKIIO»

397 Qusuueckue sasienus 6 npupode: 3arMmenus Comnna u JIyHbI, 1BeTa Tedm,
' ONTHYECKHUE SBJICHUS B aTMocdepe (1iBeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpouicmea: OYKH, HEPUCKON, (oToammapaTr, ONTHYECKHUE

' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-usnydeHws. Peaknuu anmbda-u
' Oera-pacraga
12 OmnbiTel Pesepdopna mo paccesHuro anbga-dactui. IlnanerapHas mopnens
' aToma
4.3 CocrtaB aroMHOTrO0 sifjpa. M3oTomnsl
4.4 [lepuon nomypacnazia aTOMHBIX sJ€p
4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUs 3aps0BOr0 U MaCCOBOTO YUCEN
Qusuueckue s61eHUs 6 Npupooe: E€CTECTBEHHbIH pPaJUOaKTHUBHBINA (OH,
4.6 KOCMHMYECKUE JIy4M, PaJUOAKTHBHOE H3Iy4YE€HUE NPUPOAHBIX MHHEPAJIOB,
JeiCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHH Ha OPraHu3M YeoBeKa
47 Texnuueckue ycmpouicmea: CIEKTPOCKOI, WHAMBHUIYAIbHBIM J03UMETD,

KaMepa BI/IJ'ILCOHa, AACPpHAasd SHEPreTuKa
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