[Tpunoxenune 20
K METOJANYECKOMY KOMMEHTApPHIO

Namenenusa OOII OOO B cooTBeTcTBUM € prkazoM Munnpocsemienust Poccuu ot 09.10.2024
No 704 «O BHECEHMH U3MEHEHU B HEKOTOPBIE PUKa3bl MUHKUCTEPCTBA MPOCBEILICHUS
Poccuiickoit @enepanuu, kacaromuecs deaepaibHbIX 00pa30BaTeIbHBIX MPOrpaMM HaYaIbHOTO
o01mrero o0pa3oBaHus, OCHOBHOTO O0IIIET0 00pa30BaHUsI M CPEIHETO 00IIEero 00pa3oBaHUS

B ¢denmepanbHbIX W pETHOHANBHBIX NPOIEAYpax OLEHKH KadecTBa 0Opa3oBaHUS
UCTIONB3YETCSl TepeueHb (KOAM(HUKATOp) paclpeieNeHHBIX M0 KiaccaMm IPOBEPSIeMBbIX
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOUW 00pa3oBaTENIbHON MPOrpaMMBI OCHOBHOTO
o011ero o0pa3oBaHUs U IIEMEHTOB COACPKAHMS 11O (PUBHKE.

Tabnuma 22
[TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMbl OCHOBHOT'O OOIIIETO
obpazoBanus (7 kiacc)
Kon [IpoBepsieMbie IpeMETHBIC PE3YJIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOrpaMMbl OCHOBHOTO 00111eTr0 00pa3oBaHus
pe3yibTara

1.1 MCII0JIB30BaTh W3YYCHHBIC TOHSATHUS
1.2 pa3nyarh SIBICHHS 10 ONMCAHWIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PH3HUECKOE SBICHUE
1.3 pacrio3HaBaTh  MPOSBICHHE HW3YYCHHBIX  (U3UYCCKUX  SIBJICHUH B

OKpYXKarollleM MHUpe, B TOM 4ucie (U3HYecKue SBICHHUS B MPUPOIE, MPH
STOM TEPEBOJUTH MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MpH3HAKK) GUZNYECKUX SIBICHUN

1.4 OMKCHIBATh M3yYEHHBbIC CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, HCIONb3YS
¢dbuznyeckue  BETUYMHBI, TIPU  ONHCAHUU TMPABWIBHO  TPAaKTOBATh
(bU3HYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAYEHUS U €AMHHUIIb]
bu3MYECKUX BENUYUH, HAXOAUTH (OPMYJBI, CBSA3BIBAIOIINE JaHHYIO
bu3nYeCKyl0 BETUYMHY C JPYTMMH BEJIMYHUHAMH, CTPOUTH Tpaduku
M3YYEeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5 XapaKTepU30BaTh CBOMCTBA TeJ, (U3NUECKHE SBICHUS U IPOIECCHI,
MCIIONb3ysl HM3YYEHHBIE 3aKOHBbl, MPHU O3TOM  J1aBaTh  CJIOBECHYIO
(hOpMYITUPOBKY 3aKOHA U 3aMKMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

1.6 O0OBICHATH (PU3UUECKUE SBJICHUS], TIPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYAIlUi MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBISATH
MPUYUHHO-CIICACTBEHHBIE CBA3U, CTPOUTHh OOBACHEHHE U3 | - 2 JIOTHYECKUX
raroB ¢ omnopod Ha 1 - 2 M3yueHHBIX CBOWCTBAa (U3MYECKUX SIBICHUH,
(bu3HYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7 pemaTh pacyeTHble 3a7auu B 1 - 2 JEWCTBUS, HWCMOJB3ys 3aKOHBI U
bopMysIBI, CBsI3BIBArONIUE (PU3NUECKHE BETWYMHBI: HAa OCHOBE AaHAIIN34
YCJIOBHS 3aJ]a4d 3alKCHIBaTh KPATKOE YCIIOBHE, TOJCTABIATH (PU3NUYECKHE
BETUYMHBI B (OPMYJIBI M TIPOBOJUTH pacUeThl, HAXOJIUTh CIIPABOYHBIC
MaHHbIE, HEOOXOMUMBIE ISl PeIIeHUs 3a7ad, OIEHHWBATh PEaTUCTUIHOCTD
nosiyueHHOM (pU3NUecKOl BeITHMUUHBI

1.8 pacro3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH




(bM3UUEeCKUX METOJOB, B ONMCAHUU MCCIIEIOBAaHUS BBIIEIATH MPOBEPIEMOE
[IPEI0JIOKEHNE (TUIOTE3Y), pa3indyaTh U UHTEPIPETUPOBATh MOTYYECHHBIH
pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIBITA, JE€NaTh BBIBOJABI IO €r0
pe3yabTaTam

1.9

IIPOBOAUTDH OITBITHI 110 Ha6HIOI[eHI/IIO (bH?;H‘-IeCKI/IX SIBJIEHUU 5000751
(pu3nUecKuX CBOKUCTB Tel: (HOPMYIHPOBATH MPOBEPSIEMbIE TPEATIOIOKEHUS,
coOMpaTh yCTAaHOBKY W3 MPEUIOKECHHOTO 000pYyIOBAHUS, 3aMMUCHIBATH XO]
OTbITa U OPMYIIMPOBATH BBHIBOJIBI

1.10

BBITIOJIHATh TPSMbIE HM3MEPEHHUs] C HCIOJb30BAHUEM AHAJIOTOBBIX H
U(PPOBBIX MPUOOPOB, 3alMMCHIBATh TOKAa3aHUS TNPHUOOPOB € YYETOM
3aJaHHOH a0COJTIOTHOM MOTPENTHOCTH U3MEPEHUI

1.11

[IPOBOJIUTH MCCIIEOBAHUE 3aBUCUMOCTH OIHON (PM3NYECKON BEIMYHMHBI OT|
IPYrOoMl €  HCIIOJIb30BAHMEM MPSMBIX HU3MEPEHUM, y4yacTBOBaTb B
[UIAHUPOBAaHUM  y4yeOHOTO  HWCCIICOBAaHMs, COOMpAaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHUs, CIIeAys MPEeAJIOKEHHOMY IUIaHy, (UKCUPOBAThH
pe3yIbTAaThl TOJNYYCHHOH 3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHIE
NPEUVIOKEHHBIX Ta0auIl ¥ TpaduKoOB, JAeTaTh BBIBOJABI MO PE3yJbTaTam
MCCIICJOBAHMUS

1.12

[IPOBOANTL KOCBCHHLIC HU3MCPCHUS (1)I/I3I/IIIGCKI/IX BCJIIMYHH, CJICAYS
HpeHHO)KeHHOﬁ HWHCTPYKIUHU: IIPpU BbIIOJHCHHUU H3MepeHHﬁ CO6I/IpaTI>
ODKCIICPUMCHTAJIBHYKO  YCTAHOBKY W BBIYHUCIATH 3HAYUCHUC HCKOMOM
BCJIMYHHBI

1.13

coOJIr0aTh MpaBuiia TEXHUKH 0€3011aCHOCTH IpH padoTe ¢ 1ad0paTOpHBIM
000opyOBaHHEM

1.14

YKa3bIBATb ITPHUHIMIIBI JEeHUCTBUS HpI/I60pOB Hn TCXHHUYCCKHUX yCTpOﬁCTB,
XapaKTECPpU30BaATh IIPUHIMIIBI JIEeHUCTBUS HU3YUYCHHBIX HpI/I60pOB 51
TCXHHNYCCKHUX YCTpOfICTB C IIOMOIIIBIO UX ONHCAHUSA, UCIIOJIBb3YysS 3HAHUSA O
CBOMCTBaX Q)HBHHGCKI/IX SIBICHUM U HCO6XOI[I/IMLIC (1)I/I3I/I‘IeCKI/Ie 3aKOHBI H
3aKOHOMCPHOCTH

1.15

PUBOANUTH  MpHUMEpbl  (HAXOIUThb  MHPOPMALMIO O  MpPUMEpax)
PAaKTUYECKOI0 HCIONb30BaHUs (PU3MUECKUX 3HAaHUM B IOBCEIHEBHON
PKU3HH Ul oOecriedeHus: 0e30MacHOCTU MpH OOpalleHuH ¢ Mpubopamu M
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/10pPOBbs U COOIIOIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHsI B OKPY’KaIOLIeH cpefe

1.16

OCYIIECTBIISATh OTOOp MCTOYHHMKOB HMH(popmanuu B cetu HWHTepHET B
COOTBETCTBUU C 3a/IaHHBIM IOMCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOIUXCS]
BHAHMM M TyTeM CpPaBHEHUS pA3JIUYHBIX HMCTOYHHMKOB  BBIIEIATH
MH(pOpMaLI0, KOTOpas SBISETCS MPOTUBOPEUMBOM WM MOXKET ObITH
HEJJOCTOBEPHOMN

1.17

MICIIOJIb30BATh IPHU BBINOJIHEHUHM YYEOHBIX 33JaHUM HAY4YHO-TIOMYJISIPHYIO
mUTepaTypy (PU3UYECKOTrO COJEpIKaHUs, CIIPABOYHBIC MAaTEPHUAIIBI, PECYpPChI
CCTHU I/IHTepHeT, BJIAACTH npueMamMu KOHCIICKTUPOBAHHUA TEKCTAa,
npeoOpa3zoBanusi HHGOPMAIIMK W3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO

1.18

CO3/7aBaTh COOCTBEHHbIE KpaTKHUE MHUChbMEHHBbIE M YCTHbIE COOOIICHMS HA|
OCHOBE 2 - 3 UCTOYHUKOB MH(pOpMaluU (HU3HUECKOTO COJIEPKaHus, B TOM
Urciie MyOJUYHO J1e1aTh KpaTKUe COOOIIEHUs O pe3ysbTaTax MPOEKTOB WU
y4eOHBIX HCCIEeIOBAaHUM, MPU 3TOM TPaMOTHO HCHOJIb30BaTh W3Y4YEHHBIN
MOHATUMHBIN anmapar Kypca (HU3UMKH, CONPOBOXKIATh BBICTYIJICHUE

Mpe3eHTaluen




1.19 pY BBIOJHEHUH YYEOHBIX MPOCKTOB M HCCICIOBAHUN pacHpeaessaTh
0053aHHOCTH B TPYIIE B COOTBETCTBHHM C IIOCTABICHHBIMU 33JadyaMH,
CIIEANTH 32 BBINOJIHEHHEM IUIaHA JICHCTBHUM, aJeKBAaTHO OLIGHUBATb
COOCTBEHHBI  BKJIaZ] B  JEATENbHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX

Tabmuua 22.1

[TpoBepsiembie Ay1eMeHTHI coepkanus (7 Kiacc)

Kon Kon [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
pasziena | 3JeMeHTa

1 | ®U3UKA U EE POJIb B IIO3HAHNU OKPYXXAIOUIEI'O MUPA

11  (®wusuka - Hayka o mpupoje. SIBiaeHust npupoasl. OU3NYECKHE SIBICHUSL:
MEXaHUYECKUE, TEIUIOBbIC, JJICKTPUYECKHE, MAarHUTHbBIC, CBETOBBIC,
BBYKOBBIC

12  (®usnueckue Bennunubl. M3mepenue Gpu3ndeckux BeandnH. OU3nIecKue
nprOopsl. [lorpemuocTts u3mepenuii. MexxryHapoiHasi CUCTEMa €AMHMI
1.3 [EcrecTBeHHO-HAy4YHBI METOJA T[O3HAHHS: HAOIOJCHHUE, IOCTAHOBKA
HAYYHOTO BOIIPOCA, BBIABIKEHHE THUIIOTE3, IKCIIEPHUMEHT IO MPOBEPKE
UIOTE3, 00BSICHEHNE HAOIIOIAEMOTO SIBJICHUS

1.4 Ornucanne GU3NIECKHUX SBICHUN ¢ TOMOIIHIO MOJIEIICH

1.5 [[Ipaktuyeckue pabOTHI:

l13MepeHue pacCTOSIHUM.

l13MepeHue oobemMa KUAKOCTH U TBEPAOro Teja.

OnpezneneHue pa3MepoB MaJbIX TeJl.

l13MepeHue TeMmnepaTypbl IpU IOMOIIU JKUIAKOCTHOIO TepMOMETpa U
aTyMKa TeMIepaTypbl

2 [MEPBOHAYAJIBHBIE CBEJIEHW S O CTPOEHUU BEIIIECTBA

2.1 |CrpoeHme BemiecTBa: arOMbl M MOJICKYIbI, HX pa3Mepbl. OIMbITHI,
ITOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA

2.2 |IBmwxkenne yactui] BemiecTBa. CBsi3b CKOPOCTH BU)KCHHUSI YACTHI[ C
remneparypoil. bpoyHoBckoe nBmxenue, muddysus

2.3  [B3amMo/eiiCTBHE YaCTHI] BEIIECTBA: TPUTSDKCHUE M OTTAJIKMBAHHE

2.4 |ArperaTHble COCTOSHHS BEIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH U
TBEPIBIX (KPUCTAIUTMYECKUX) Tell. B3anMOCBS3b MEXIy CBOWCTBaMH
BEIIECTB B pa3HbIX arperatHeIX COCTOSIHUAX W WX aTOMHO-
MOJICKYJISIPHBIM CTPOCHUEM

2.5 (OCcOOEHHOCTH arperaTHhIX COCTOSTHUN BOIBI

2.6  [[IpakTuueckue paboOTHI:

OneHka [auaMeTpa aroMa METOJOM pSAOB (C  HMCHOJIb30BAaHUEM
dotorpaduii).

OnBITH IO HAOJIFOICHUIO TETIJIOBOTO PACITMPEHHS Ta30B.

OnBITE IO 00HAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKCHUS

3 [IBMXEHME U B3AMMOJENCTBUE TEJ

3.1  |Mexanuueckoe JBUKeHHE. PABHOMEPHOE U HEPABHOMEPHOE JIBHXKEHHE
3.2 |CkopocTb. CpeHsasi CKOPOCTh IPH HEPAaBHOMEPHOM JBMIKEHHH. Pacyer
MyTHU U BPEMEHU JIBUKCHHUS

3.3 [IBienue uHepImu. 3aKOH MHEPHUH. B3aumoeiicTBE Tell Kak IPUYMHA




M3MCHCHUS CKOPOCTU IBUKCHUA TCII. Macca kak MCpa MHCPTHOCTHU TCJIa

3.4

HJIOTHOCTB BEIICCTBA. CBSI?)B IINIOTHOCTHU C KOJIHMYECCTBOM MOHeKy.H B
equHULE 00bEMA BEILECTBA

3.5

Cuiia Kak XapaKTepUCTHKA B3aUMOJICUCTBUS TEJ

3.6

Cwia ynpyroctu u 3akoH ['yka. V3MmepeHue cuiibl C TOMOIIBIO
ITMHaMoMeTpa

3.7

SBneHue TAroTeHUs W cuia TsokecTd. Cuila TSDKECTH Ha  JIPYTrUX
rianeTax. Bec Tena. HeBecoMmocTh

3.8

Cuna tpeHus. TpeHre CKONbXEHHS U TPEHUE MOoKos. TpeHue B npupoe
1 TEXHUKE

3.9

Cii0’)keHHMe CUJI, HAIIPaBJICHHBIX MO OAHOUW mpsiMod. PaBHoAeCcTBYIOMIAs
cHn

3.10

[TpakTrueckue pabOTHI

Ornpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapHKa B )KUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajee).

Ornpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUSI Opycka WM LIapuKa Io
HAKJIOHHOM IJTOCKOCTH.

Onpenenenue miIOTHOCTUA TBEPAOTO Tena.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTskeHus (aedopmariun)
[PYKUHBI OT MPUIIOKEHHOM CHJIBI.

OnBITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHIIbI TPEHHUS CKOJIBKEHUS OT|
Beca Tella M XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH

3.11

Dusnueckue SABIEHUSA B IPUPOJE: NPUMEPHI IBHKECHHS C Pa3IMYHBIMHU
CKOPOCTSIMU B JKMBOW M HEKHUBOW IIpUPOJE, NEHCTBHUE CHIIbI TPEHHS B
[IPUPOJIE U TEXHHUKE

3.12

TexHUYeCcKre yCTpOMCTBA: TMHAMOMETP, MOJIIUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEN 1 T'A30B

4.1  |daBnenuwe tBepmoro Ttena. CrocoObl YMEHBIICHUS W YBCIHUYCHUSI
[TaBJICHUS

4.2 |laBnenwue rasza. 3aBHCHMOCTh JaBJICHHUS ra3a OT 00bEMa, TEMIIEPATYPbI

4.3  [[lepenaya aBieHUS] TBEPABIMH TEIaMH, KHUIKOCTIMH U Ta3aMH. 3aKOH
[lackayig. [THeBMaTHYECKHE MAIIUHBI

4.4  3aBUCHMOCTb JaBJEHHS >HIKOCTH OT TJIyOMHBL ['mapocrarnyeckuit
napanokc. Cooburaromuecs cocybl. ['napaBarueckue MeXaHu3Mbl

45 |Atmochepa 3emmm u  armocepHOe — OaBieHHe.  [IpUYMHBY
CYIIIECTBOBaHMs BO3AYIIHON oOonouku 3emiu. OnbiT Toppuuerniu.
3aBHCHMOCTh aTMOC(EPHOT0 AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOpsI

46  |M3mepenme armocthepHoro masineHus. I[IpuOopsl st  W3MEpeHUs
ATMOC(HEPHOTO JTABJICHHS

4.7  |ledicTBMe >KMIKOCTH ¥ Ta3a Ha TOTPY)KCHHOE B HHX TelO.
BoiTankuBaromias (apxuMeoBa) cuiia. 3aKoH Apxumena

4.8 [[naBanue Ten. BozayxomnaBanue

4.9  [paktuueckue paboThI:

ccnenoBanne 3aBUCHUMOCTH Beca Tejla B BOJIE OT 00beMa MOTPYKEHHOM
B KUJIKOCTh YaCTH TeJlIa.

OnpeneneHre BBITAIKUBAIOMICH CUJIbI, JIEUCTBYIOIIEW Ha  Telo,
[MOTPY>KEHHOE B )KUIKOCTbD.

[IpoBepka HE3aBMCHUMOCTH BBITAIKHUBAIOIICH CHIIbI, JACHCTBYIOIIEH Ha
TEJI0 B KUJIKOCTH, OT MacCHI TelIa.




OnbITEL, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb BBITAJIKHBAIOIIEH CHJIBI,
neiicTByIOIE Ha TeNo B JKUIKOCTH, OT OObEeMa NOrPYKEHHOH B
PKHJIKOCTD YacTH TeJla U OT TUIOTHOCTHU KUJKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH |
OTIpeieNIeHne €€ TPY3010IbEMHOCTH

4.10 |Dusudeckue SIBJICHHS B MPUPOJIC: BIUSHUC aTMOCHEPHOTO JABICHUS HA
PKBOW OpraHu3M, IJaBaHHUE PbIO

411 [TexHuYeckHe yCTPOWCTBA: COOOIIAIOIIMECS COCYIBI, YCTPOHCTBO
BOJIOTIPOBO/A,  TUAPABIMYECKHA  Tpecc, MaHOMeTp, Oapomerp,
BHICOTOMED, MIOPUTHEBOIM HACOC, APEOMETP

5 [PABOTA, MOIIIHOCTb, DHEPT 1

5.1 |[Mexanuueckas pabora

5.2  |[Mexanuyeckas MOLIHOCTh

5.3  [[IpocThle MeXaHHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTH. IIpaBumiio
[PAaBHOBECHS phlyara

5.4  [[IpuMeHeHHE MPaBUIIa PABHOBECHS pblyara K OJIOKY

5.5 ["Somoroe mpaBmiao" Mmexanuku. KosaddummeHT mMONE3HOr0 aeiCTBUS
MexaHu3MOB. [IpocThie MeXaHM3MBI B OBITY U TEXHHUKE

5.6  |[loreHnmanbHas SHEPTUU Tela, MOTHITOrO HaI 3emiei

5.7  |[Kunermueckas sHEprus

5.8  [[lomHast MexaHWYeCKas JHEPrHs. 3aKOH H3MCHCHHS M COXPAaHCHUS
MEXaHUYECKON YHEPIrUn

5.9 [[Ipakruyeckue paboOTHI:

OnpeneneHue padoOThl CHIIbI TPEHUS IIPU PAaBHOMEPHOM JIBUXKEHUU TEJa|
[10 TOPU30HTAIBHON MOBEPXHOCTH.

liccnenoBanue ycaoBUN paBHOBECHS pbluara.

3mepenne KIIJ] HaKI0OHHOM TIIIOCKOCTH.

l13yueHne 3aKoHa COXpaHEHUsl MEXaHUYECKOW SHEPTUu

5.10 |Dusuueckue sIBIEHHS B IPUPOJIC: PHIYATH B TEIE YEIOBEKa

5.11 [Texuuueckue ycTpoiicTBa: pbIvar, MOJBIKHBIA M HEMOABUKHBIN OJIOKH,
HAKJIOHHAs IUIOCKOCTD, TPOCTHIE MEXAHU3MBI B OBITY

Tabnuna 22.2
[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOI mporpaMmsl (8 Ki1acc)
Kon [IpoBepsiemble peaMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3yibTaTa
11 MICII0JIb30BATh MOHATHUS
1.2 paznuyaTh SBJICHHS MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SIBICHUE
1.3 pacro3HaBaTh TPOSBICHHUE UW3YYCHHBIX  (U3WYECKUX  SBICHUA B

OKpYXKAroIIeM MHUpE, B TOM 4ucie (hU3MYecKHue SBICHUS B MPUPOJE, MPH
PTOM TEPEBOJIUTH TMPAKTHUYECKYI0 3aJady B Y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpH3HAKK) GUZNUECKUX SIBICHUN

1.4 OMKCHIBATh M3yYEHHbIE CBOMCTBA TN U (PU3NYECKUE SBIICHUS, UCIONb3YS
(busznyeckne BEIUYMHBI, TPHU ONUCAHUU MPABWIBHO  TPAaKTOBAThH




(U3MUeCKUil CMBICI HCHOJIB3YEMBIX BEJIWYHMH, O003HAUCHHUS WM €IUHUIIBI
(U3MUeCKUX BETUYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOLINE JAHHYIO
(U3MUecCKyl0 BENIWYMHY C JAPYTUMH BEIHYMHAMH, CTPOHUTH Tpaduku
M3Y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (DU3UYECKHE SBICHHUS M IPOIECCHI,
MCIIOJIb3Ysl  M3Y4YEHHBIE  3aKOHBI, IMPH OTOM JIaBaThb CJOBECHYIO
(hOpMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSICHATH (PU3MUECKUE MPOIECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil NPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH
[IPUYHMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0bACHEHHE U3 | - 2 JIOTHYECKHUX|
[1aroB ¢ NMOMOIIBI0 | - 2 W3y4eHHBIX CBOMCTBAa (M3WYECKHUX SIBICHUM,
(pM3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peliath pacueTHble 3aaud B 2 - 3 JICUCTBUS, MCHOJB3Ys 3aKOHBI U
(dbopMyIbl, CBSI3BIBAIONINE (U3MUYECKUE BEIWYMHBI: HA OCHOBE aHAIIN3Q
YCJIOBUA 3ala4u 3allUCbIBaTh KPATKOC YCJIOBHUEC, BBIABJIATH HCAOCTATOK]
MTAHHBIX JUISI  pElIeHHs 33Ja4yd, BBIOMpPATh 3aKOHBI H  (OPMYIHI,
HEOOXOIUMBIE Il €€ PpELICHHUs, NPOBOAUTH pPACUEThl M CPABHUBATh
MMOJIYYCHHOC 3HAUCHUC (1)H3H‘{GCKOI>'I BCJIIMYNHBI C U3BECCTHBIMU JAHHBIMU

1.8

[paCIIO3HaBaThb HpO6J’I€MLI, KOTOPBIE MOXHO PpPCIIUTL IIPH IMOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, HCIOJIbB3YyA OIMMCAHUC HUCCICAOBAHUA, BbIACIATDH
[IPOBCPACMOC  IIPCAIIONIOKCHUE, OLCHHBATHL IIPABUJIIBHOCTL  ITOPAIKA
IMIPOBCACHUA UCCIICIOBAHUSA, 1CJIATh BHIBOAbI

1.9

[POBOAWTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKUX  SBICHUH  WUIIH
(buznyecKux CBOMCTB Tel: (GOpMyIHpPOBaATH MPOBEPSIEMbIE MPEANONIOKECHHS,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO 000PYAOBaHHUSA, OMHCHIBATH XOJI
orbITa U (POPMYIHPOBATH BHIBOIBI

1.10

BLIIIOJIHATL IIPAMBIC U3BMCPCHUS C MUCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60pOB
1 JaTYNKOB (I)I/ISI/I‘IGCKI/IX BCJIMYNH, CpPABHHUBATH PC3YJIbTATHL H3MepeHHI>i C
Y4€TOM 3aJJaHHOM a0COJIFOTHOM TIIOTPCIIHOCTH

1.11

[IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOHN (PM3UYECKOM BETMUMHBI OT|
IPYrOM € HWCIOJB30BAaHUMEM  NPSIMBIX  M3MEPEHHH:  IIAHUPOBATh
picclieloBaHMe, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, Clenys
[peVIO)KEHHOMY — TUIaHy,  (PUKCHpOBaTh  pe3yiabTaThl  MOJYYEHHOM
3aBHCHMOCTH B BHJIE TaOJIUIl U IpaMKOB, J1€1aTh BHIBOJBI 110 pe3yibTaTam
MICCIIEJOBAHMUSI

1.12

[POBOANTH KOCBEHHBIE H3MEpEHMsI (DU3MUECKHUX BEJIMYMH: IJIAHUPOBATH
M3MEpeHHusi, coOMpaTh  OKCIIEPUMEHTAIbHYI0  YCTAHOBKY,  CJEIys
peI0KEHHOW MHCTPYKIIMU, U BBIYUCIISITh 3HAUEHNUE BEJTMUUHBI

1.13

coOirofaTh MpaBuiia TEXHUKU 0€30MacHOCTU IpU paboTe ¢ 1adopaTOpHBIM
000pyT0BaHEM

1.14

XapaKTepU30BaTh MPUHIMIBI  JCHCTBUA M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHCAHUS, WCIIOIB3Ys 3HAHUS O
CBOMCTBaX  (DU3MYECKUX  SBJICHUH W  HEoOXoaumbple  (U3UYECKHE
3aKOHOMEPHOCTH

1.15

pacCrmosHaBaTb IIPOCTBIC TEXHHUYCCKUC yCT‘pOﬁCTBa U  HU3MCPHUTCIIBHBIC
HpI/I60pI)I o cxemMaM " CXEMAaTHUYHBIM PHCYHKAaM, COCTaBJIATb CXCMbI
DICKTPUICCKUX ueneﬁ C OCJICA0BATCIbHBIM n nmapajICJIbHbIM
COCAMHCHUEM DJJIECMCHTOB, pasjindyasad YCJIIOBHBIC 0003HAUYCHHS DJIEMEHTOB

PIEKTPUYECKUX LETIeH




1.16 NPUBOAUTH  MpHUMEpHl  (HAXOIUTh  MHPOPMALMIO O  [PHUMEpax)
PAaKTUYECKOTO HCIIONB30BaHMUS (PU3MUECKUX 3HAHUM B TOBCEIHEBHOMN
PKU3HH Ui oOecriedeHus: 0e30MacHOCTH MpH OOpalieHny ¢ mpubopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3/10POBbs U COOIIOICHUS HOPM
HKOJIOTMYECKOT0 MOBE/ICHHS B OKpY»KaloIleil cpee

1.17 OCYILIECTBIISATh MOMCK HH(POPMALUU (PU3UYECKOTO COJEPKAHHUSA B CETH
HTEpHET, HAa OCHOBE MMEIIIMXCS 3HAHUM W MYTEM CpPaBHEHUSA
ITOTIOJTHUTEILHBIX UCTOYHUKOB BBIACTATh HH(POPMALINIO, KOTOPAs SIBIISETCS
[IPOTUBOPEYMBOM NI MOXKET OBITh HEJOCTOBEPHOI

1.18 MCIIOJIb30BATh MPHU BBHITIOJHEHUH YYEOHBIX 3aaHUN HAYIHO-TIOMYISIPHYIO
mUTepaTypy (GU3MYECKOro COJEpIKaHUsI, CIIPABOYHBIC MAaTEPHUAIIbI, PECYpPChI
cetu VHTepHeT; BIaNeTh NpPUEMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
peoOpazoBanrst HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYT'YIO

1.19 CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M KpAaTKUE YCTHBIE COOOIICHUS,
0000mas wuHpOpPMAMIO W3 HECKOJIBKHX HMCTOYHHUKOB (PU3UYECKOTO
COJIpKAaHUs, B TOM YHUCIIE TTYOJIMYHO MPEICTABIATH PE3YJIbTAThl IIPOCKTHOM
WUTA MCCIIEZI0BATENILCKOM ICATEIBHOCTH, IIPU STOM I'PaMOTHO HCIIOJIB30BaTh
M3YYEHHBI MNOHATUMHBIM anmapaT Kypca (OU3HKH, CONPOBOXKIATH)
BBICTYIUICHHE NTPE3CHTALMEN

1.20 [pU BBIIIOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3HUECKUX
[POLIECCOB PACIpPEAEATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTAaBICHHBIMU 3aJja4aMU, CIEAUTH 32 BBIMOJIHEHHEM IUIaHA JEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJleKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKIAJ B
e TeNIbHOCTD TPYIIbI, BEICTPAUBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBUE,
[POSIBIISiE TOTOBHOCTD pa3peniaTb KOHQYIUKTHI

Tabmnuua 22.3

[TpoBepsiemble I€MEHTHI coiep kaHus (8 Kitacc)

Kon Kon ITpoBepsieMble 2IIEMEHTHI COAEPKAHUS
paszena|ieMeHTa

6 [TEIUIOBBIE SIBJIEHUS

6.1 |OcHOBHBIC MONOKEHHUS MOJEKYISIPHO-KMHETHYECKON TEOPHU CTPOCHUSI
BemiecTBa. Macca U pa3Mepbl MouieKysl. OTIBITHI, IOATBEPXKAAIOLINE
OCHOBHBIE ITOJIOXKEHUS] MOJIEKYJIIPHO-KHUHETUYECKON TEOpUHn

6.2 |Mogenu TBEpAOrO, JKHUIKOTO M Ta3000pa3HOTO COCTOSIHHI BEIIECTBA.
Kpucrannndeckue u amopgHbIe Tena

6.3 |OOBsicHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPABIX TET Ha OCHOBE
MOJIOKEHUH MOJIEKYJISIPHO-KMHETHYECKOW TeOpUH

6.4 |CmaunBaHWe M KalWUISIPHbIE SIBJICHUS

6.5 [TemmoBoe pacumpeHue u C:KaTue

6.6 [Temmeparypa. CBsi3b TeMIEPaTYphl CO CKOPOCTHIO TEIIOBOTO JBHKEHHUS
HaCTHUI]

6.7 |Buyrpennss osHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH DHEPTHUH:
TeTUIoTepeiaya U COBEpIICHNE pabOTHI

6.8  [Buasl Teruronepenaun: TEIUIONPOBOAHOCTD, KOHBEKITHSI, H3TyUCHUE

6.9 [KomuuecTBo TemoThl. Y ielbHAs TEIUIOEMKOCTD BEIIECTBA

6.10 [TerurooOmeHn u TeroBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OanaHca




6.11

[L1aBneHue MW OTBEPACBAHHE KPUCTAIMYECKUX BELIECTB. Y ACNbHAsA
TEIJIOTAa ILIABJICHUS

6.12 [[TapooOpasoBanre u KoHjaeHcarws. Vcmapenue. Kumenwe. VY ienbHas
TEIIoTa NapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATYphl KHIICHUS OT|
aTMoc(hepHOTro TaBICHHUS

6.13 |BmakHOCTH BO3/yXa

6.14 [Dueprus TormBa. Y ienpHas TEIUIOTA CTOPAHHS

6.15 |[IpuHuunel paGoTel TemioBbix asurarencii KITJ[ TemioBoro IBuraresis.
TernoBbIe TBUTATENN M 3alIUTa OKPYKAIOIICH CpeJIbl

6.16 [3akoH coxpaHeHHs M IPEBpalIeHNs SHEPTUH B TEIUIOBBIX MPOIECCax

6.17 |[IpakTuueckue paboOTHI:

OnBITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSKCHUS.
OnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MJIH caxapa.
OnbITEl 1T0 HAOJIOJCHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH H
TBEPJIBIX TEJ.

OnpezencHue AaBICHHUS BO3yXa B OAJUIOHE IINPHIIA.

OnbITH, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JIABJICHUS BO3JyXa OT €ro
00beMa M HarpeBaHMSI MJIH OXJIAXKICHUSI.

[TpoBepka rUIOTE3bl TMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA JKUIKOCTH
B TCPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.

HaOnrosieHne WM3MEHEHHs BHYTPCHHEW OSHEPruM Tejla B pe3ylbTare
TEILIONePEeIayi U paOOThl BHEITHUX CHII.

liccnenoBaHue sIBICHUS TEIUIOOOMEHA TPU CMEIIMBAHUU XOJIOJHOW H
TOpsiYei BOJIBI.

OnpenencHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIPH
TEIIO0OMEHE C HAarPEThIM METAILTHUECKUM LIAJIHHIPOM.

OnpeznencHue yACTbHOW TEIUIOEMKOCTH BemiecTBa. VcciempoBanue
nporiecca HCIapeHusl.

OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yeabHON TEIIOTHI TUIaBICHUS JIbJIa

6.18 |(Dusuueckue SBIEHUS B NPUPOJE: IOBEPXHOCTHOE HATSDKEHHE U
KalUUISIPHBIE SBJICHUSI B TPUPOJIE, KPUCTAIIBI B MPUPOAE, H3ITyUCHHE
ConHila, 3amMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera

6.19 [Texunuueckwe yCTpOWCTBA: KaNMUIAPHI, MPUMEPHI  HCIOJIb30BAHHMS

KPUCTAJUIOB, JKMJKOCTHBI TEPMOMETp, JAaTYUMK TEMIEPATYpPBI, TEPMOC,
CHCTEMa OTOIJICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHUS

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHU A

7.1  [Drnexrpuszanus ten. J[Ba poia 3IEKTPUUCCKUX 3apsi/IOB

7.2 [B3aumojeicTBHE 3apsDKEHHBIX Tell. 3akoH KyimoHa (3aBHCHMOCTBH CHITBI
B3alMOJICHCTBUS 3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsiIOB U PACCTOSIHMUS
MEXy TeTTaMH)

7.3 |Pnekrpuueckoe mose. HanpspkeHHOCTh 3IEKTPHYECKOro Touist. [IpuHIuI
CYNEPIIO3UIMH MIEKTPUUECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4  |Hocuremu OJIEKTPHYCCKUX 3apsIOB. ODIIEMEHTAPHBIA DIICKTPHYCCKHUIMA
Bapsin. CtpoeHue aroma. [IpoBOIHUKY M TUAJIEKTPUKH

7.5  [3aKOH COXpaHEHUsI DICKTPUICCKOTO 3apsiia

7.6  |[Dnektpuueckuii TOK. YCIOBHs CYIIECTBOBAHHS DIEKTPHUECKOTO TOKA.




CTOYHUKHN ITOCTOSIHHOT'O TOKA

7.7  |leficTBUSL SJIEKTPUUECKOTO TOKa (TEIIOBOE, XMMHYECKOE, MArHUTHOE).
(DJIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax

7.8  [Dnexrpuueckas nenb. Cuia Toka. DICKTPHYECKOE HAPSDKCHUE

7.9  |CompoTHBieHHE TPOBOAHMKA. Y I€IIbHOE COMPOTHBIICHHUE BEIIECTBA

7.10 [Bakon Oma JyIs y4acTKa LEIH

7.11 [[TocnemoBarenabHOE M MAPAJLICIIbHOE COSAMHEHUE MPOBOIHUKOB

7.12  |PaGoTa U MOIIHOCTH DIIEKTPUUECKOr0o ToKa. 3akoH Jlxoyis-JIenna

7.13  [DnexTpuuecKue LENU U IMOTPEOUTENH DIEKTPHUUECKON DHEPTUU B OBITY.
KopoTkoe 3aMbIkaHne

7.14  [[TocrosHHBIE MArHUTHLL. B3auMo1eliCTBIE IOCTOSHHBIX MAarHUTOB

7.15 [MaruautHOe ntosie. MarHuTHOE I10J1€ 3eMJIM U €r0 3HAYEHUE ISl KU3HU Ha
Semire

7.16  (Omeir Dpcreqa. MarHuTHOE MMOJIE JJIEKTPHUYSCKOTO TOKA. IIprMeHEHHe
PIIEKTPOMATHUTOB B TEXHUKE

7.17  |[leiicTBHE MarHUTHOTO IIOJIS1 HA MPOBOJHKUK C TOKOM. DJIEKTPOIBHUIATEb
MOCTOSTHHOTO TOKa. VCrosib30BaHME AJIEKTPOJBUTATENICH B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE

7.18 |Oneitel ®@apanes. SIBieHue 3I€KTPOMArHUTHON nHaykiuu. Ilpasuiio
Jlenia

7.19  Dnexrtporeneparop. Croco0bl MOJyYEHHS OSJIEKTPUYECKOW IHEPIHUH.
DJIEKTPOCTAHIIMN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUH

7.20 [[IpakTuyeckue pabOTHI:

OnbITBl 10  HAOJMIOJEHUIO 3JIEKTPU3ALMM  TeJl HWHAYKUUEH U IpH
CONPUKOCHOBEHHH.

lccienoBanue JEHCTBUSA DIIEKTPUYECKOTO IIOJII HAa IIPOBOAHMKU M
ITUDIIEKTPUKU.

COopka u mpoBepka paboThl NEKTPUUECKON LM MOCTOSIHHOTO TOKa.
l3MepeHne U peryaupoBaHue CUIIbI TOKA.

3MepeHne U peryaupoBaHue HaIPsKCHUS.

MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4YEpe3 PE3UCTOP, OT
COIPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOTO
COIPOTUBIIEHUS IPOBOJHUKA OT €ro JJIMHBI, IJIOLIAAU IIONEPEYHOrO
CEYCHMS U MaTepHaa.

[IpoBepka mpaBuila CIOKEHHS HANPSOHKCHUN IIPU  IOCIEI0BAaTEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A CHUIIBl TOKA INPU IapalIe]IbHOM COCIMHEHUU
[PE3UCTOPOB.

Omnpenenenue paboThl IEKTPUUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIACIAEMOM HA|
pe3ucrope.

MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIAYILIETO 4epe3 JIaMIIOYKYy, OT
HaIPSOKEHUS Ha HEN.

Onpenenenne KIIJ[ narpeBatens.

lccinenoBaHue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.
l3yyeHue MarHMTHOIO IIOJISI  IIOCTOSIHHBIX ~ MAarHUTOB IIPH  HX
00BETMHEHNH U pa3/ieTIeHUN.

MccnenoBanue AEMCTBUS QJICKTPUYCCKOI'O TOKA HAa MArHUTHYIO CTPCJIKY.




OnbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJAECHCTBHUS
KATYIIKA C TOKOM M MarHuTa OT CWJIbl TOKa W HAIpPABJICHUS TOKA B
KATYLIKE.

l3yyeHue AeiCTBUSA MarHUTHOT'O IIOJIsSI HA IPOBOJHUK C TOKOM.
KoHcTpynpoBaHue U u3y4eHrue padoThl SJIEKTPOABUTATEIs.

3mepenne KII/I aiieKTpoaBUraTeibHOM YCTaHOBKH.

OnBITBI 10 UCCIEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW WHIYKIIMH:
MCCIICIOBAHME W3MEHEHMM 3HAYCHUS W HAIPaBICHUSA WHIYKIUOHHOIO
TOKa

7.21 | Dusuueckue SBICHUS B MPHUPOJIC: IICKTPUICCKHE SIBJICHHS B aTMOChepe,
DIIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMid, JApend
[OJIFOCOB, POJIb MAarHUTHOTO TIOJIS JUIS JKU3HH Ha 3emie, HOJSPHOE
CHSIHUC

7.22 [TexHuueckne yCTPOMCTBA: DIIEKTPOCKOI, aMICPMETP, BOJIBTMETD,
[peocTaT, CYETYHMK DJIEKTPUUYECKONM HHEPIUM, AIIEKTPOOCBETUTEIbHbBIE
prOOPbI, HArpeBaTeIbHbIE JIEKTPOIIPUOOPHI (IIPUMEPHI), IEKTPUUECKHE
[IPEIOXPAHUTENH, DIEKTPOMATHUT, 3JIEKTPOJIBUraTelb [IOCTOSHHOTO TOKa,
FEHEPATOP MOCTOSHHOTO TOKA

Tabnuna 22.4
[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTesbHON MporpamMmsl (9 Kiacc)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs
pe3yJsibraTta

1.1 MICII0JIb30BaTh U3YUYEHHBIE TOHITHS

1.2 pa3ianyaTh SBJICHUS 110 ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3 pacrio3HaBaTh  IPOSIBICHUE  U3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KarollleM MHUpE, B TOM 4ucie (U3HUECKUe SBJICHUS B MPUPOIE, NpH
ATOM MEpPEeBOAUTh MPAKTHUECKYI 3aJady B Yy4eOHYI0, BBIJICISTH
CYILIIECTBEHHBIE CBOMCTBA (IPU3HAKK) PUZNUYECKUX SIBJICHUHN

1.4 OTHCBHIBATh M3YYEHHBIE CBOMCTBA TNl M (DPU3NYECKHE SIBICHUS, UCIOIb3Ys

(u3nyeckue  BENMYMHBI, TPH  ONUCAHUM MPABUIBHO  TPaKTOBATh
(u3uUecKnuil CMBICI HCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHMUS U €AMHUIIBI
(U3MUeCKUX BETUYMH, HAXOJUTh (OPMYJbI, CBS3BIBAIOLINE JIAHHYIO
(u3nUecKyro BEJIWYMHY C JAPYTUMHM BEJIUYMHAMM, CTPOMTH Tpaduku
M3y4EHHBIX 3aBUCUMOCTEN (pU3MUECKUX BEINYMH

15 XapaKTCPHU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUSA W TIPOLECCHI,
M CIIOJIb3YA HU3YYCHHBIC 3aKOHHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa U 3alMUCbIBATHL €0 MaTCMATHYCCKOC BBIPAKCHUC

1.6 00BACHATH (I)I/I3I/I‘ICCKI/IC nmponeccol " CBOMCTBaA TCJI, B TOM 4YHCIIC H B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XAPAKTCPA: BBIABIIATH
MMPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BsICHEHHE U3 2 - 3 JIOTHYECKUX]
[IaroB C IOMOIIBIO 2-3 HN3YUCHHBIX CBOMCTBa (1)I/ISI/I‘-ICCKI/IX HBHCHHﬁ,
(I)I/IBI/ILICCKI/IX 3dKOHa NUJIK 3aKOHOMCPHOCTHU

1.7 peliaTh pacueTHble 3ajauyd (ONMUparoluecss Ha cucreMy u3z 2 - 3
YpPaBHEHMIi), UCIOJIBb3yd 3aKOHBI U (OPMYIIBI, CBSI3bIBaIOIIUE (PU3HUECKHUE




BCJIMYMHBI: Ha OCHOBC aHaJIM3a YCJIIOBUA 3aJla4d 3allUCbIBATh KPATKOC
YCJIOBUC, BBIABJIATH HCAOCTANOMIMC HIIN N30BITOYHBIE JaHHBIC, BBIGI/IpaTB
BaKOHBI U q)OpMyHLI, HGO6XOI[I/IMBI€ AJigd pCUICHUA, IMPOBOAUTE PACUYCThI 1
OLICHUBATb PCATUCTUIHOCTD IMOJIY4YCHHOI'O 3HA4YCHUA (I)I/I?;I/I‘-IGCKOIZ
BCJIMYHNHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPH I[TOMOIIH
(U3HYECKUX METOJOB, HCIOJB3Ysl OMUCAHUE HCCICIOBAHUS, BBIICISATH
MpoBepseMOe  MPEIINOJIOKCHHE, OICHUBATh MPABHIBHOCTh  MMOPSIKA
MPOBEJCHUSI  WCCICNOBAaHUS, JElaTh  BBIBOABI, HHTEPIPETHUPOBATH
pe3yJIbTaThl HAOIOICHUH 1 OMTBITOB

1.9

[POBOJIUTH OMNBITHI 10 HAOMIOACHWIO (U3MYECKHX SABICHUNA  WJIH
(u3MUECKUX CBOWCTB TENI: CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa OOOpYIOBaHUS, OINMCHIBATH XOJ ONBITA U €ro
pe3ybTatThl, GOPMYITUPOBATH BBIBOBI

1.10

[POBOJUTH MPU HEOOXOIUMOCTH CEpHUIO MPSIMBIX M3MEPEHHH, OMPENess
CpelHee 3HAaYeHUE u3MepsieMol BeNU4MHbl ((POKYCHOE pacCTOsSHUE
coOuparonield JIuH3bI), OOOCHOBBIBATH BBIOOp CrmOco0a  H3MEpEHHS
(M3MepuTeIHLHOrO MPUOOpa)

111

[IPOBOANTL HCCICOOBAHUC 3aBUCUMOCTEH (1)I/I3I/IIIGCKI/IX BCINYHUH C
MCIIOJIb3OBAHUEM  IIPAMBIX HSMepeHHﬁZ IJIAaHUPOBATbL  HUCCJIICOAOBAHHC,
CaMOCTOATCIIBHO CO6I/Ip8.TB YCTAHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAThL
HOHy‘ICHHOﬁ 3aBUCHMOCTH (bHSH‘ICCKHX BCJIMYMH B BHAC Ta6J'II/II_I 51
Fpa(I)I/IKOB, ACJIaTh BBIBOJBI 110 PE3YyJIbTATAM HCCICAOBAHUS

1.12

[MPOBOANTH KOCBCHHBLIC HU3MCPCHUA (bHSH‘leCKI/IX BCIIMYHH: IUIAHHUPOBATDH
M3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBbIIIOJIHATDH
M3MCPCHUSA, CIICAYS HpeHHO)KeHHOﬁ HHCTPYKIMH, BBIYHUCIATH 3HAUCHHUC
BCJIMYMHBI U aHAJIM3UPOBATDH IOJYUCHHBIC PE3YJIbTAThI C YUCTOM SaHaHHOﬁ
MOTPCINHOCTH I/ISMepeHI/Iﬁ

1.13

COOJIFO/IaTh MpaBHJIa TEXHUKH OE30MACHOCTH MPU paboTe ¢ J1abopaToOpHbIM
000opyOBaHEM

1.14

pa3indaTb OCHOBHBIC TIPU3HAKU HN3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJEIEH:
MaTCpHaJibHAd TOYKa, a0COJIFOTHO TBEPpAOC TECIIO, TOYEYHBIM HCTOYHHK|
CBCTA, JIy4, TOHKAA JINH34, INIAHCTApHasA MOACJIb aTOMa, HYKJIOHHAs MOJCIIb
ATOMHOTI'O s1/1pa

1.15

XapaKTepu30BaTh TMPUHUUIBl  JACMCTBUS  W3Y4YEHHBIX MNpPHUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONMOPOM Ha UX OMHCAHMSI, HCIOIb3ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX SBJIEHUH U  HEOOXOJuMble  (PUIUYECKUE
3aKOHOMEPHOCTH

1.16

MCII0JIb30BATh CXEMBI U CXCEMATUYHBLIC PUCYHKHW H3YUCHHBIX TCXHUUYCCKHX
yCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUYECKUX MPOLIECCOB MPU
[PCHICHU N y‘Ie6HO-HpaKTI/I‘~IGCKHX 3aaa4, OIITUYCCKUEC CXEMBI JIIsA
[OCTPOEHUS N300paKEHHH B IMJIOCKOM 3€pKajie M coOuparonieil JuH3e

1.17

MPUBOIUTH  MpUMEpbl  (HaXoauTh  HMHQOpMALMIO O  IpUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUA (PU3NYECKUX 3HAHMM B IIOBCEIHEBHOIL
PKU3HU U1 o0ecriedyeHus: 0e30MacHOCTH MpH oOpallleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3J0POBbS U COONIOICHUS HOPM
PKOJIOTMYECKOT0 MOBEIECHUS B OKPYKaIOLIEH cpeie

1.18

OCYIIECTBIISATh TOUCK HWHMOpMAIUU (U3HYECKOTO COACPKAHUS B CETH

HTepHET, caMOCTOATENbHO (DOPMYNIHPYsI MOUCKOBBIM 3ampoc, HAaXOJUTh,




NyTH ONpEACNCHUs JOCTOBEPHOCTH MOJYYEHHOM MH(pOpMalUU Ha OCHOBE
MMEIOIIMXCS 3HAHUHU U TIONIOJIHUTEIIbHBIX HCTOYHUKOB

1.19 MCIIOJIb30BATh MPHU BBHITIOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYISIPHYIO
mUTepaTypy (GU3MYECKOro COJEpIKaHUsI, CIIPABOYHBIC MAaTEPHUAIIbI, PECYpPChI
cetn VHTepHeT; BIaNeTh NpPUEMaMH KOHCIEKTUPOBAHHUS  TEKCTa,
peoOpazoBanHus WHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20 CO31aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
MH(GOpMAIlMM W3 HECKOJIBKHX HCTOYHUKOB (PH3UUECKOTO COICpNKAHUS,
MyOJUYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHONW WM HCCIIEOBATEIHCKON
NIEATEIbHOCTH, IIPU 3TOM I'PaMOTHO UCMOJIb30BATh U3YUEHHBIN ITOHITUHHBIN
anmapar Hu3y4aemoro pasjaena (U3MKH M COIMPOBOXKIATH BBICTYIJICHUE
MpE3EeHTALNEH C YUeTOM OCOOCHHOCTEN ayIMTOPUH CBEPCTHUKOB

1.21 Py BBIMOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCICIOBAHUN (PU3UUECKUX
[IPOLIECCOB PACIpENeNIATh OOS3aHHOCTH B TIpyNIle B COOTBETCTBUU C
[OCTaBJICHHBIMHU 3a/1a4aMU, CJIEIUTH 32 BBHIIIOJHEHUEM IUIaHA JIEHCTBUU H
KOPPEKTHPOBATh €ro, aJeKBAaTHO OICHUBATh COOCTBEHHBIH BKJIAJ B
NesITeIbHOCTD TPYIIIBI, BRICTPanBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBUE,
MPOSIBIISISI TOTOBHOCTD Pa3pemaTh KOH(IMKTHI

Tabmuua 22.5

[TpoBepsiemble s1eMEHTHI coepkanus (9 kiacc)

Kox Kon [TpoBepsieMbIe 3JIEMEHTHI COJEPIKAHMS
paszena | 3JieMeHTa

8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuyeckoe ABmxkeHue. MarepuanbHas Touka. Cucrema oTcyera

8.2  |OTHOCHTEIBHOCTh MEXaHUYECKOTO JBUYKCHUSI

8.3  |PaBHOMepHOE MPSIMOIMHEHHOE IBHKCHUE

8.4  |HepaBHOMepHOe TpsiMoJHHENHHOE BrxeHHe. CpeaHsss U MTHOBEHHASI
CKOPOCTB TeJla TP HEPABHOMEPHOM JIBHKCHUH

8.5  |Yckopenue. PaBHOYCKOpPEHHOE MPSMOIMHEHHOE IBIKEHHE

8.6 CBoOoanoe nagenne. OneITel [anunes

8.7  |[PaBHOMEepHOE JBW)XEHHE TI0 OKPYXXHOCTH. Ilepuox © d9acToTa
oOpamieHusi. JluneitHas u yrioBas ckopocTH. LleHTpocTpemurenbHoOe
YCKOpeHHe

8.8  [[Mepssrii 3axon HeroToHa

8.9  [Bropoii 3akon HeroToHa

8.10 [Tperwii 3akon HproToHa

8.11  [[puHIMI CyNepHO3HUITNN CHIT

8.12  |Cuna ynpyroctu. 3akoH I'yka

8.13 |Cuma TpeHus: cuiia TPEHHS CKOJBXKEHHs, CHJIa TPEHHUS MOKOS, JAPYTHe
BBl TPESHHUSI

8.14  |Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO
MaIeHus

8.15 |Ismwxkenune mraner Bokpyr Commma. IlepBast KocMHYecKas CKOPOCTb.
HesecomocTs 1 neperpysku

8.16 |PaBHOBecne MaTepuaIbHON TOUKH. AGCOIIOTHO TBEPJIOE TEIO

8.17 |PaBHOBecHe TBEPAOro Tea C 3aKPEIUICHHONW OCBIO BpalleHHs. MOMEHT,




cuibl. LleHTp TspKEeCTH

8.18  [Mmnynsc Tena. M3Menenne ummyinbea. VIMITybe Citbl

8.19 [Bakon coxpaHeHus uMIyIbCa

8.20 |PeakTHBHOE IBIIKCHHE

8.21 |[Mexanuyeckas paboTa ¥ MOLIHOCTh

8.22  [PaGoTa cui TSHKECTH, YIPYrocTH, TpeHus. CBsI3b DHEPTUHU U PAOOTHI

8.23  [[oTeHuuanbHasi YSHEPTUS TEJIA, MOAHITOTO HAl TOBEPXHOCTHIO 3eMITH

8.24  [[loreHumanbHasi SHEPTUS CHKATON MPYIKUHBI

8.25 |Kunernueckas sHeprusi. Teopema 0 KHHETHYECKON SHEPTUH

8.26 [3akoH coxpaHEHHS] MEXaHUYECKOI YHEPIHU

8.27  [[Ipaktuyeckue pabOTHL:
OmnpeneneHne CpeaHeil CKOPOCTH CKOJBKEHHUs OpyCKa WM JIBHKCHUS
[I1apHKa 110 HAKJIOHHOW TUIOCKOCTH.
OmnpeneneHre yCKOpEHHUsl Tela NMPU PaBHOYCKOPEHHOM JBHKCHHH IO
HAaKJIOHHOM IUIOCKOCTHU.
lccnenoBaHme 3aBUCUMOCTH ITyTH OT BPEMEHHU
[IpY pAaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIU MpPHU PABHOYCKOPEHHOM JBIDKEHHH 0€3
HAaYaIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psiJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJTUHAKOBEI.
lccrnenoBaHre 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT CHIIB]
HOPMAJILHOTO JaBJICHHUSL.
Onpenenenne KO3UITUSHTA TPSCHHUS CKOJBKCHHS.
Onpenenenne KeCTKOCTU IPYKUHBI.
Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PAaBHOMEPHOM BIKEHUH TEJa
10 TOPU30HTAILHON TTOBEPXHOCTH.
Omnpenenenre pabOThI CWIIBI  YIPYTOCTH TPH TOABEME Tpy3a ¢
MCTI0JIH30BaHNEM HEMOJIBMYKHOTO W TIOJJBHYKHOTO OJIOKOB

8.28 |®usmueckue SBICHWS B TPUPOJC: MPHWINBBI U OTJIWBBI, JBHKECHHE
raneT COJIHEYHOH  CHCTEMBI, PEaKTHBHOE JBW)KEHHUE  IKHBBIX
OpPTraHN3MOB

8.29 |Texuuueckue  YCTpPOWCTBA:  CHHIAOMETP, JATYMKHA  TTOJOKEHUS,

ACCTOSIHUS U YCKOPEHHsI, PAKETHI
MEXAHWYECKHWE KOJIEBAHV 11 BOJIHBI

9.1 [KoneGarenpHoe aBmkeHHe. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHHMIA:
epuoJi, 4acToTa, aMIIUTY/1a

9.2  |MareMaTuuecKuii ¥ MPYXUHHBIN MasTHUKH. [IpeBpaliieHne SHEPruu Ipu
KoJ1e0aTeIbHOM JIBUKEHUU

9.3  Baryxarompue konebanus. BoiHyxIeHHbIC Koebanus. Pe3oHanc

9.4  |Mexanunueckue BosHbI. CBOWCTBA MEXaHMYECKUX BOJH. [IpOOJbHBIE 1
MorepeyHble BOJHBL. JlJTMHA BOJHBI M CKOPOCTHh €€ pPacipOCTpPaHEHUS.
MexaHNYecKre BOJTHBI B TBEPJIOM Telle, CEHCMHYECKIE BOJHBI

9.5 Byk. I'poMKkocTh 1 BBICOTA 3BYKa. OTpakeHHe 3ByKa

9.6  [MudpasByk u yapTpasByk

9.7  [[pakTtuueckue paGoOTHI:

OHpe,Z[CJ'ICHI/IC JaCTOTbl W IHCpPUOJA KOJICOAHMM MaTEMAaTHYECKOIO
MasiTHHUKA.

OHpe,Z[CJ'ICHI/IC YaCTOThI U IICpHUOda KoJieOaHuit MPYXXUHHOT'O MasdTHHUKA
MccnegoBanne 3aBHCHMOCTH rnepuona KoJIeOaHMI INOABCIHICHHOI'O K]




HUTH Ipy3a OT JUIMHBI HUTH.
lccnenoBanue 3aBUCMMOCTH — Tlepuoja  KoJIeOaHWH  MPYKMHHOTO
MasiTHUKa OT Macchl rpysa.
[IpoBepka HE3aBUCUMOCTH Mepuoja KojieOaHU! Tpy3a, MOJIBEIIEHHOIO K
HUTH, OT MacChl TPy3a M JKECTKOCTH MPYKUHBL. M3MepeHue ycKopeHHs
CBOOOHOIO Na/IEHUS
9.8  |DOusuueckue SIBICHUS B MPUPOIC: BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMIIETpsICEHUE, CEHCMUYECKIE BOJIHBI, I[yHAMH, 9XO0
9.9  [TexHuueckue yCTPOMCTBA: HXOJIOT, UCIIOJIL30BAHUE YIbTPa3ByKa B OBITY
1 TEXHHKE
10 DBJEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI
10.1 [DnekrpomarnuTHOE TOJE. DJEKTPOMArHWTHbIE BOJHBL ~CBOMCTBA
PIEKTPOMArHUTHBIX BOJIH
10.2  |[IIxaya 57€KTPOMAarHUTHBIX BOJIH
10.3  [DnekrpomarnurtHas mnpupoma cBera. CKOpOCTb CBeTa. BOJIHOBBIE
CBOICTBa CBETA
10.4  [[Ipaktrueckue pabOTHI:
3y4yeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOUIBHOTO
renedoHa
10.5 |Dwusuueckue siBieHHs B MPHUPOjE: OHOIOTHYECKOE JCHCTBHE BHIMMOTO,
yJIbTpauoJIETOBOIO U PEHTI€HOBCKOIO U3JTy4YEeHUN
10.6  |[Texuudeckue yCTPOMCTBA: HCIOIB30BAHME DIICKTPOMATHUTHBIX BOJH
JUIs1 COTOBOM CBSI3U
11  |CBETOBBIE SIBJIEHU
11.1  Ulyuesas monens cBeta. VicTouHnKH CcBeTa
11.2  [[IpsamonuHeiiHOE pacHpOCTpaHEHUE CBETA
11.3  |Orpakenue cBera. ITmockoe 3epkano. 3aKOH OTPaKEHUS CBETA
11.4  [[Ipenomaenue cBeTa. 3aKOH HpeOMJICHUS cBeTa. [loHOE BHYTpEHHEE
OTpa’KEHHE CBETA
11.5 Ulunza. Xox nydeii B 1uH3e
11.6  |Onruueckas cucrema ¢oToanmapara, MUKPOCKOIIA M TEJIECKOIA
11.7  [(na3 kak onruuecKas CHCTEMa. BIIM30PYKOCTh M TaIbHO30PKOCTD
11.8  |Pasnoxenue Oemoro ceera B cnektp. Onbitel HeroToHa. ClriokeHwne
CTIIEKTPAJIbHBIX 1BETOB. Jlucriepcus cBera
11.9  [paktudeckue paboThI:
lccnenoBanne 3aBUCHUMOCTH yIjla OTPa)XCHHsI CBETOBOIO Jyda OT yIJia,
MaIeHusI.
3ydueHne xapakTepUCTHK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
lccnenoBaHue 3aBUCMMOCTH YTJIa MIPEIOMIIEHHS CBETOBOIO Jy4ya OT yIJia
[aJIeH1s Ha TPaHMIIe "BO3/IYX - CTEKIIO".
[losydueHne n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne POKYCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI COOMPAFOIIIEH
UTHH3BI.
OnBITHI 110 Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OMNBITH TT0 BOCTIPUATHIO I[BETA TPEAMETOB MPU MX HAOIIOJACHUU 4epes
[1BETOBBIE (DUIIBTPHI
11.10 |®wusuueckue sBienust B npupoe: 3atmenust Cosia u JIyHbl, [[BeTa TEJ,
ONTHYECKUE sIBIeHUA B arMocdepe (uBeT Heba, pedpakuus, pagyra,
MUpaXx)




11.11 |Texuuueckue ycTpOMCTBA: OYKH, MEPUCKOI, (POTOAMMAPAT, ONTHYCCKUC
CBETOBO/IBI

12 [KBAHTOBBIE SABJIEHN A

12.1  |Onsrtel Pesepdopaa u mmaneraprast Mmozens aroma. Mojens atoma bopa
12.2 |[Acmyckanuwe w morsomieHue cBeta aroMoM. KsauTel JIuHeidaTbie
CIIEKTPBI

12.3  [PagmoaktuBHOCTH. Ab(da-, 6eTa- U raMMa-u3I1ydeHus

12.4  |Crpoenue aromHoro sapa. HykioHHas MoOJEIb aTOMHOIO — spa.
30TO1BI

12.5 |PapgmoaktuBHBIC peBpamienus. [leprno moypacnaaa aTOMHBIX SIEp
12.6  |SInepuble peakunu. 3aKOHBI COXPAHEHHUS 3apPsIOBOIO H MACCOBOTO YHCEI
12.7 [Dueprus cBs3u atoMHBIX siiep. CBsI3b MAaCChl U SHEPTHH

12.8  |[Peakumu cuntesa u nenenus siuep. Mcrounnku sueprun CONHIA U 3BE3]T
12.9  [fInepnas suepreruka. JleficTBHE pajnOAKTHBHBIX M3Iy4CHHN Ha JKUBBIC
OpraHn3Mbl

12.10 [[IpakTudeckue paboOTHI:

HabmrogeHne CrIonIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYCHHUS.
lccrenoBaHre TPEKOB: M3MEPEHHE SHEPrHMH YacTHUIBI 10 TOPMO3HOMY]
myTH (1o GoTorpadusim).

l3Mepenne paanoakTHBHOTO (poHa

12.11 |®usnyeckue sABICHUSA B MPHPOJIE: €CTECTBEHHBIM PaIMOAKTHBHBINA (OH,
KOCMUYECKHE JIy4d, PaAMOAKTUBHOE U3TyYeHHE MPUPOTHBIX MUHEPAJIOB,
NieiicTBrE paJIMOaKTUBHBIX M3ITyYE€HUN Ha OpraHU3M YeJIOoBeKa

12.12 [Texuudeckue yCTPOMCTBA: CIEKTPOCKOI, WHIWBHIAYAJIbHBIA JTO3HUMETP,
Kamepa Bunbcona

IIpunoxenune

153.8. [l mpoBeieHUs1 OCHOBHOT'O TOCYJJapCTBEHHOI'0 HK3aMeHa 1o ¢usuke (naiee - OI'D
1o (hu3MKe) UCHOJIb3YETCs MepeueHb (KoauduKaTop) NpoBepsieMbIX TpeOOBaHUI K pe3yiabTaTam
OCBOCHMS OCHOBHOW 00pa30BaTeNbHOW MpOrpaMMbl OCHOBHOTO 0OILIero oOpa3oBaHUsA U
DJIEMEHTOB COAEPIKAHUS

Tabmnura 22.6

[Tposepsiembie Ha OI'D o pusnke TpedoBaHUs
K pe3y/bTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMmbl
OCHOBHOTO 00ITIeT0 00pa30BaHUs

Kon [TpoBepsiemble TpeOOBaHUS K NIPEIMETHBIM pe3yibTaTaM 0a30BOr0 YPOBHS
IIPOBEPSIEMOr0 | OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeGoBaHUS oOpa3oBanus Ha ocHoBe PI'OC
1 [Tonnmanue ponu GU3MKK B HAYYHOM KapTHHE MHpa;

c(hOpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBS3U U
MO3HABAEMOCTHU SIBJICHUN MPHUPOMABI, O POJIK IKCIEPUMEHTa B (DU3HKE, O
cucteMooOpa3yromed ponu (U3UKH B Pa3BUTHU €CTECTBEHHBIX HAYK,




TE€XHUKH U TEXHOJIOTHH, 00 3BOMIOLUHN (PU3NUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpA, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHUE MPOLIECCOB
OKPY’KaIOIEro MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHus O BHJAX MaTepuu (BELIECTBO U TOJE), O IBMKEHUHU Kak crocode
CYLIECTBOBAHMSI MaTE€pUH, 00 aTOMHO-MOJIEKYJISIPHON TEOpPHH CTPOCHUS
BelIecTBa, 0 (PU3UYECKON CYITHOCTH SIBJICHHA MPHUPOIBI (MEXaHHUYECKUX,
TEIUJIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX);

YMEHHE pa3jInyaTh ABJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SBICHHE;
YMEHHUE DPACMO3HaBaTh MPOSBICHHE H3YYCHHBIX (PU3MUECKUX SBICHUI B
OKpY>KaIoIlleM MUPE, BBIIETSS UX CYIIECTBEHHbIE CBOICTBA (ITPU3HAKHU)

Bnagenne ocHOBaMM MOHSATUHMHOIO amnmapara U CHUMBOJIMYECKOIO S3bIKA
(M3HKY 1 UCTIOJIb30BAHUE UX JUTSI PEIICHUS YUCOHBIX 3a/1a4;

YMEHHE XapaKTepu30BaTh CBOWCTBAa Tei, (U3MYECKUE SBICHHUS W
MPOIIECCHI, UCTIOJIb3Ys (PYHIAMEHTAIbHBIC U AMITUPUUIECKUE 3aKOHBI

YMeHue OnuchiBaTh M3yUEHHbIE CBOMCTBA Tel W (hU3HUECKHUe SBICHMUS,
UCTIOJIB3YS (PU3HUECKUE BEITHUNHBI

Brnanenne ocHOBaMU METOJIOB HAyYHOTO ITO3HAHUS C YYETOM COOJIIOICHHUS
paBui 0€30MacCHOro Tpyaa:

HaOmrofeHne (PU3MUECKUX SIBICHUI: YMEHHE CaMOCTOSTEIBHO cOOMpaTh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOTO Habopa o0OpyAoBaHMs IO
WHCTPYKIIMM, OIHMCBHIBATh XOJ OMNBITA M 3aIHCHIBATh €r0 Pe3yJIbTATHI,
(bopMyIMpOBATH BHIBOBI;

MPOBE/ICHNE TPSIMBIX M KOCBEHHBIX H3MEPEHUH (U3NYECKUX BEIHYHH:
yMEHUE  IUJIAaHUPOBaTh  H3MEPEHUs,  CaMOCTOSTEIbHO  coOMparthb
AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJIMYMHBI U aHAJTM3UPOBATD MOJIyYEHHbBIE PE3yJIbTaThl C YIETOM 3a/1aHHON
MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUN;

IIPOBEJICHUE HECIIOKHBIX HKCIEPUMEHTATbHBIX UCCIICIOBaHMIA;
CaMOCTOSITENTLHO COOMPATh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY M IMPOBOINUTH
HCCIIEIOBAaHKUE 110 MHCTPYKLUH, MPEACTABIATh MOJyYEHHbIE 3aBUCUMOCTH
¢u3nyecKux BeIMYMH B BHJIE TaOmuUIl U TrpaduKoB, YUUTHIBATH
MOTPEUIHOCTH, /IeaTh BBIBO/BI 110 pe3ybTaTaM HCCIel0BaHUs

IToHnMaHMe XapaKTEpHBIX CBOMCTB (PM3MUECKUX Mojenell (MaTepuanbHas
TOUKa, a0COJIIOTHO TBEPJOE TEJIO, MOAEIH CTPOEHUS Ta30B, )KUIKOCTEH U
TBEPABIX TEJl, IUIAHETapHasl MOJAEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
s]ipa) 1 YMEHNE IPUMEHATh UX JUIsl 00bSICHEHUS (QPU3HUECKUX MPOLIECCOB

YMeHue o0bICHITh PU3NYECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallUld IPAaKTUKO-OPUEHTUPOBAHHOIO XapakrTepa, B
YaCTHOCTH, BBISABIIATh IPUYUHHO-CIICJICTBEHHBIE CBA3M M CTPOUTh
OOBSICHEHHE C ONOpPOil Ha HM3y4YEHHbIE CBOMCTBAa (U3NYECKUX SIBICHHIH,
(u3nyecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTH

YMmenue pemath pacdeTHble 3a7aun (Ha 6a3e 2 - 3 ypaBHEHUH), UCTIONb3YS
3aKOHBI U (POPMYIIbI, CBSI3bIBAIONINE (PU3NUECKHE BETMUMHBI, B YACTHOCTH,
3aIMUCbIBATh KPAaTKO€ YCJIOBHUC 3aJa4M, BBIABIIATHL HEAOCTAIOIIHNE NAHHBIC,




BBIOMpATh 3aKOHBI H (OPMYJBbI, HEOOXOIWMBIE JUIsI €€ pEIICHHS,
HCIIOJIb30BaTh CIIPAaBOYHBIE JaHHBIE, MPOBOAUTH PacyeTbl M OLIEHHWBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAUeHUS (PU3UYECKON BEIMYMHBI; YMEHHE
OTIPENeNIATh Pa3MEPHOCTh (PU3MYECKOW BEIMYMHBI, TOJIYYEHHOW WpHU
pElIeHUH 3a/1a4uu

9 YMeHue xapakTepu30BaTh NPUHIMIBI JACHCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4YHCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
MPOLIECCOB IO X OMMCAHUIO, UCIOIB3Ys 3HAHUS O CBOMCTBAX (PU3MYECKUX
SBJICHUI U HEOOXOUMBIe (prU3HUECKUEe 3aKOHOMEPHOCTH

10 YMeHue UCToIb30BaTh 3HAHUS O (PU3UYECKHX SBICHUSX B IMOBCEAHEBHOU
KU3HHM U1 oOecrieueHHss 0e30MacHOCTH MpHU OOpamleHUH ¢ OBITOBBIMH
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHUsS 370POBBS H
COOJIFOZICHHST HOPM DKOJIOTHYECKOTO IOBEACHHUS B OKpY)KAOIIEH cpee;
MOHMMAaHUE HEOOXOIUMOCTH TPUMEHEHHUS JOCTHXKCHUH (QU3UKH U
TEXHOJIOTHH JIJISl palliOHAIBLHOTO MPUPOIOII0Ib30BAHHUS

11 OnbIT ToMCKa, TMpeoOpa3oBaHUs W TPEACTABICHUS HHGOpMAIUU
(GU3MYEeCKOT0  COAEp)KAaHUS C  UCIHOJb30BaHMEM  MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUI;

YMEHHE OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHOW MH(OpMAIHM HA OCHOBE
UMEIOIIUXCS 3HAHUH U JOTOJIHUTENIBHBIX HICTOUHUKOB;

YMEHHE HCII0JIb30BaTh IpPHU BBIIOJHEHUU Y4EOHBIX 3aJaHUl Hay4dHO-
HOMYJSAPHYIO  JIUTEpaTypy (HU3MYECKOTO COJAEp)KaHUs, CIpPaBOYHBIE
MaTepuasl, pecypcebl cetu HTepHeT;

BJaJieHHe 0a30BBIMU HaBBIKAMU IpeoOpa30BaHUs MH(POPMALUU U3 OJHON
3HAKOBOM CHCTEMbl B JIpyIyl0; YMEHHE CO3[aBaTh COOCTBEHHbIE
IIUCbMEHHBIE U YCTHBIE COOOLIEHHs Ha OCHOBE UHGpOpMalUU U3
HECKOJIbKUX HCTOYHUKOB

Tabmuua 22.7

IlepeueHb 31eMEHTOB coaepkaHus, mpoBepsieMblx Ha OI'D o ¢usuke

Kon [IpoBepsieMBIil 2JIEMEHT COAECPKAHUS

1 MEXAHUWUYECKUE ABJIEHUA

11 Mexannyeckoe JBWKeHHe. MarepuanbHas Touka. (Cucrema  oTcuera.
OTHOCUTENBHOCTD JIBUKEHUS

1.2 PaBHOMepHOE M HepaBHOMepHOe nBHkeHue. Cpennss ckopoctb. Dopmyna i
BBIYMCIICHUS CPEJTHEW CKOPOCTH:
vV=—
t
1.3 PaBHOMEpHOE MPAMOIMHENHOE BHKEHHE. 3aBUCHUMOCTb KOOPAMHATBI Tela OT

BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEMHOIO IBUKECHHUS:

X(t) = Xop + Vxt.




I'papuky 3aBUCHMOCTM OT BPEMEHH JUIsl HPOEKIUH CKOPOCTH, IPOCKIUU
NEpEMELEHUS, IYTH, KOOpJAMHATBl IPU PaBHOMEPHOM IPSIMOJUHEHHOM
JBUKCHUN

14 3aBUCUMOCTh KOOpPJIMHATBHI TeJla OT BPEMEHU B CiIydyae PaBHOYCKOPEHHOIO
Hp?IMOJII/IHef/'IHOI‘O JABUXXCHUS:
2
t t t
X(t) = X, + Vo, +aX-E.
(DOPMYJ'IBI A4 OPOCKIUKU IIEPEMEIICHHUA, IPOCKHOHWH CKOPOCTH W IHPOCKIHUHN
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUH
t2
S(1) =Vo, t+a,-—,
v (t)=v, +a,t,
ax(t) = const,
V2X2 - le2 = 2axSx.
I'paduku 3aBHCHMOCTH OT BpPEMEHH Ui TPOCKIHH YCKOPEHHs, IMPOSKIUU
CKOpPOCTH, IIPOCKIHUU TMCPEMCIICHUA, KOOPAWUHATBI IIpU PABHOYCKOPCHHOM
Hp?[MOJII/IHef/'IHOM JABUXKCHUUN
15 CBobognoe manenue. @opmysbl, ONUCHIBAIONINE CBOOOJHOE MaJeHUE Tella I0
BCpTUKAJIHU ([[BI/DKGHI/IG TCJIa BHU3 HWJIIM BBCPX OTHOCHUTCIIBHO IIOBECPXHOCTU
3emnu). ['paduku 3aBUCUMOCTH OT BPEMEHHU [UJIsI MPOEKIHUU YCKOPEHHS,
MPOCKIHUU CKOPOCTHU U KOOPAWHATEI IIPpH CBO60]1HOM MnagcHu TCjia o BEPTUKAIN
1.6 CkopocTh paBHOMEpPHOTO JIBWKEHHUS Tejla Mo OKpyKHocTU. Hampasnenue
CKOpPOCTH.
@opmysia Il BBIYMCIEHUS CKOPOCTH 4€pe3 paanyC OKPYKHOCTH M TEPHOJ
oOparieHus:
27R
V= ?
HeHTpOCTpeMI/ITeJ'IBHOe YCKOPCHHUC. HaHpaBJ’IeHI/Ie HOEHTPOCTPEMUTECIILHOI'O
ycKkopeHnusi. @opmyiia 7151 BBIYUCICHHUS YCKOPEHUS:
2
au \"
<D0pMyJ1a, CBA3bIBAIOIIAA MEPHUOA U HACTOTY 06paH_ICHI/I$II
V= ?
1.7 Macca. ITnotHocts BemectBa. @opmyia 15l BBIYUCICHUS TITIOTHOCTH:




1.8 Cuna - BektopHas ¢pusuueckas Benuunna. CliokeHue Cuil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
1.10 |Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOpPA YCKOPEHUS Tella U BEKTOpa CUJIbI, JEHCTBYIOLIEH Ha
TEJ0
1.11 B3aumopeiictBue Ten. Tperuii 3akoH HeroToHa:
I:2a1 = _F1»2
1.12 | Tpenue nokos U TpeHHE CKONbXKeHUS. DopMyna [l BHIYUCICHUS MOMYJIS CUJIBI
TPEHUS CKOJIBKCHUS:
F,=u-N
1.13 |Hdedopmamus Ttena. Ynopyrue u Heymnpyrue gepopmainuu. 3aKOH YHOpYyrou
nedopmaruu (3akoH ['yka):
1.14 |BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOTO TSITOTCHHUS:
Fog M
-
Cuia TshkecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.
dopmyna 17151 BBIYUCIECHUS CHIIBI TSHKECTH BOJIM3H MMOBEPXHOCTH 3€MITH:
F =mg.
JBwxkenue tuiaHer Bokpyr Comnua. IlepBas kocMuyeckas CKOPOCTb.
HesecomocTs u neperpysku
1.15 |Wmnynbc Tena - BeKTopHas pu3nyecKas BeIHMUMHA.
p=mv
HMnynbe CUCTEMBI Tell.
N3menenne nmmynbca. IMnynbce cuisl
1.16 |3akoH coXpaHEHHs UMITYJIbCa Il 3aMKHYTOW CUCTEMBI TEJ:

p = mV, +m,V, = const.




PeakTuBHOE IBUKCHUE

1.17

Mexannueckasi pabora. @opmyra Al BEIYUCICHUS paOOThI CUIIBL:

A=Fscosa.

Mexanngeckast MOIIHOCTB:

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs.
(DOpMYJ'Ia JJIs1 BBIYMCIICHUA KUHETHYCSCKOU OHCPIruu:

TeopeMa 0 KHHETHYECKON YHEPTHH.

CDOpMy.TIa JJIA  BBIYUCICHUA HOTGHHH&J’IBHOﬁ OHCPrun TCjia, IIOAHATOIO

3emiieit:

Ep = mgh

HaJ

1.19

Mexannyeckas JHEprus:

E = Ex + Ep.

3aKOH COXpaHEHHUs MeXaHudeckol sHepruu. Popmyiia s 3aKOHA COXPAHEHUs

MeX&HI/I‘IeCKOﬁ OHCPIvu B OTcyTCTBI/Ie CUJI TPCHUA:
E = const.

HpeBpameHHe MEXaHUYeCKOH SHEPTHHU IIPU HAJIINMYUHU CHUIIBI TPCHUA

1.20

IIpocTeie MexaHU3MBI. "30JI0TOE IPAaBUIIO" MEXAHUKH.
Peryar. MomeHT cwtbl:

M =Fl.
VYcnoBue paBHOBECHS pblyara:

Mi1+M2+..=0.

TToaBM>XKHBIN ¥ HEMOABMKHBIN OJIOKH.

A‘nonemaﬂ

KIIJ] npocThIX MEXaHU3MOB, n=
&anaquHaﬂ

1.21

JlaBiieHre TBEpOTO TENa.
dopmyiia s BBIYMCICHUS JaBJICHHS TBEPIOTO TeJa:




JlaBiienue ra3a. ATMOC(epHOE TaBICHHE.
I'uapocTaTuyeckoe TaBJIeHHE BHYTPH KU IKOCTH.
@opMyita 1 BBIYMCIICHUS 1aBJICHUS] BHYTPH KUIAKOCTH:

p=pgh+p,,
1.22 |3axon Ilackans. ['mapaBaudeckuii mpecc
1.23 3akoH Apxumena. Popmyna s ONPEACICHUS BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOILIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH ra3:
I:Apx. = ng .
Ycnosue iaBanus tena. [InaBanue cynoB U BO3AyXOIIaBaHHE
1.24 |Mexanuueckue KoneOaHus. AMIUIMTYHA, TEPUOA U 4YacToTa KoJieOaHMil.
1
dopMyna, CBA3bIBAIONIAA YACTOTY M Mepuo Kojiebanuii: V = ?
1.25 |Marematuueckuidi M TPYKUHHBIM MasTHUKH. [IpeBpaiieHue »HEpruM mpu
Ko0JIc0aTeIbHOM JIBHIKCHUU
1.26 |3aryxaromme koneOanus. BeiHyxneHHbIe Konebanus. Pezonanc
1.27 |Mexannueckue BOJHBL [Ipo/oibHBIC W TOTEpEYHBIE BOJNHBI. J[JTMHA BOJHBI U
CKOPOCTh PacIpoCTPaHEHHUS BOJIHBI:
A=Vv-T
1.28 |3Byk. 'pomkocTh U BbicoTa 3Byka. OTpa)keHHE 3BYKOBOI BOJIHBI Ha T'PaHHUIIC
nByx cpeln. MH}pa3Byk U ynbTpa3ByK
1.29 |IIpakTuueckue paboOTHI

N3mepenne cpenHel IIIOTHOCTH BEILECTBA;, apXHUMEIOBOM CHIIBI; YKECTKOCTHU
NPYXUHBL, KOA(Q(UIMEHTa TPEHUs] CKOJbXEHUS; pabOThl CHIJIBI TPEHUS, CHJIBI
YIIPYrOCTH; CpEeJHEeH CKOpOCTH JBHXKEHHs Opycka MO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MpH [BWKEHUH [0 HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuosia KojeOaHMM MaTeMaTHYecKOro MasiTHHKA,; 4YacTOThl M Iepuoja
KoJe0aHuil NMPYKUHHOTO MasiTHUKA; MOMEHTAa CUJIbI, EHCTBYIOILEIO Ha phlyar;
paloThI CUJIBI YIIPYTOCTH MIPH MOIBEME TPy3a ¢ HOMOILBIO HEMOABMKHOTO 0JI0Ka;
paboThI CUIIBI YIIPYTOCTH MIPH MOABEME TPYy3a ¢ MOMOILIBIO MOIBUKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00OBbeMa MOTPYKEHHOH
YacTH TeJIa U OT IJIOTHOCTH KUIKOCTH; HE3aBUCHMOCTU BBITAJIKWBAKOUIEH CHUIIBI
OT MAacChl T€JIa; CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIbHOTO JABJIEHUS U OT
pOa MOBEPXHOCTHU; CHJIbI YNPYTOCTH, BO3HUKAIOIIEH B NPYXKHUHE, OT CTEIEHU
neopManuu MpyXHUHbBI; YCKOPEHHsI Opycka OT yrjla HakJIOHa HalpaBlISOLICH;
nepuoja (4acToThl) KojJeOaHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Iepuoja
KoJIeOaHUH TPYXKUHHOTO MasiTHUKa OT Macchl I'py3a U JKECTKOCTH IPY>KHUHBI,
UCCIIeIOBaHNE HE3aBUCUMOCTH Iepuojia KoJeOaHWH HUTSHOTO MasTHHKA OT




Macchl Tpys3a.
[TpoBepka ycrnoBusi paBHOBECHS pbIvara

1.30 |®wusuueckue SBICHUS B TMPHUPOJAC: MPUMEPHI JBIKCHUS C Pa3IHYHBIMH
CKOPOCTSIMH B >KMBOI U HEXHUBOU MPUPOJE, ACWCTBUE CUIIBI TPEHUS B MPUPOIE U
TEXHUKE, TPUIUBBI M OTIUBBI, JBIKeHUE IUIaHeT COJNIHEYHOH CHCTEMBI,
PEaKTUBHOE JIBI)KEHUE KUBBIX OPraHU3MOB, PhIYaru B TEJIE YEJOBEKa, BIHSIHHE
aTMoc(epHOro JaBJICHHMS HA XUBOW OpraHU3M, IUIaBaHWE pBIO, BOCIPHUSTHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 3XO

1.31 |TexHuueckue yCTpOMCTBA: CHHJIOMETP, AATYUKU TIOJOKEHHS, PACCTOSHUS U
YCKOpPEHUS, JAWHAMOMETp, TMOAIMIUIHUKN, PAKEThl, pbIYar, TOJIBKHBIA H
HEMOJIBIKHBIM OJIOKM, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXaHU3MbI B OBITY,
cooOmIaNmMecss COCyIbl, YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKHI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HAcoC, apeoMeTp, 3XO0JIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEIUUIOBBIE ABJIEHU A

2.1 OcCHOBHbBIE  TOJIOKEHHUS ~ MOJEKYJISIPHO-KUHETHUYECKON  TEOpUU  CTPOCHUs
BemiecTBa. Moienu TBEpOro, KUIKOTO U Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JlBwkenne yactuil BemecTBa. CBsS3b CKOPOCTH JABMXKEHHS YACTHI[ C
Temneparypoil. BpoyHoBckoe nBuxenune, mudpdy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TemoBoe pacmmpeHne u cxaTue

2.5 TemoBoe paBHOBECHE

2.6 Buytpennsis sneprusi. Pabora um Teruionepenada Kak CIOCOOBI W3MEHEHUS
BHYTpEHHEH SHEepruu

2.7 Buner Terionepenadn: TeIIIONPOBOIHOCTD, KOHBEKIINS, U3TyICHHE

2.8 HarpeBanne wu oxmaxaenue Ten. KonwuecTBo — TemwioThl. Y aenbHas
TEIJI0EMKOCTb!

Q=cm(t2-ty)

2.9 3aKOH COXPAaHEHHUs DHEPTUU B TEIUIOBBIX Mpolleccax. YpaBHEHHE TEIJIOBOTO
OanaHca:

Qi+Q2+..=0

2.10 |Hcmapenwe w KoHIeHcamws. l3MeHeHWe BHYTpEHHEH SHEpPruud B TIpoIecce
UCHapeHus © KOoHAeHcanuu. KureHue IKUAKOCTU. YJelbHas TersoTa
napooOpa3zoBaHUs:

m
2.11 BnaxxnocTs Bo3yxa




2.12

[InaBnenne u Kpucrtamnuzanug. V3MeHeHUe BHYTPEHHEW SHEpPruud Ipu
IUTaBJICHUU U KpUCTAJIJIM3alluU. VI[GHI:HEUI TCIJIOTA I1JIaBJICHUA:

,_Q

m
2.13 | BHyTpeHHss SHEpTUs CrOpaHusl TOIUIMBA. Y AeNbHAS TEIUIOTa CrOPaHUsl TOILINBA:
m

2.14  |Ilpunnmmnsl pabots! TernoBsix aeurareneil. KI1J] rermoBoro qeurarens

2.15 |Ilpaktudeckue pabOThI
N3mepenne ynenpHON TEIIOEMKOCTH METAIMYECKOTO LWIMHJPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypbl (UKCUPOBAHHOU
Maccbl, B KOTOPYHO ONYILIEH Harperblil LWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJQHHOT'O HArpeThIM LUJIMHIPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHAaTHOM
TEMIIEpaTypbl; OTHOCUTEJIBHOW BIAXKHOCTH BO3AYXa; YACIbHOM TEIUIOTHI
IJIABJICHUS JIbJA.
UccnegoBanue u3MEHEHUs TEMIIEpaTypbl BOJAbI IPU Pa3IUYHBIX YCIOBUSAX;
SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJIOJIHOM M TOpsiYei BOJIbI; Ipoliecca
HCIapeHus

2.16 |®usuueckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSXKEHUE M KAMWIUISIPHBIC
SIBJICHUSI B TIPUPOJE, KPUCTAUIBI B TpUpoje, usinydeHue CoiHIa, 3amep3aHue
BOZI0OEMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEesl, CHera

2.17 | TexHudyeckue yCTpOMCTBA: KAaNWJUISAPBI, IPUMEPHI HCIOJIB30BAHUS KPUCTAILIOB,
JKUAJIKOCTHBI TEPMOMETp, JAaTYUMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, THTPOMETPBI, TICUXPOMETpP, MapoBasi TypOMHA, IBUTaTellb BHYTPEHHETO
CrOpaHus

3 DJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 Onektpuzanus Ten. [[Ba Buia d31eKTPUIECKUX 3apsiI0B

3.2 B3aunMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsaa

3.4 Onektpuueckoe mnosie. HanpspkeHHOCTh  3nekTpudeckoro mnoisd.  [TpuHuun
CYTEPIIO3UIINH JIEKTPUUECKHUX TTOJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5 Hocurenn »snexrpuueckux 3apsaoB. [lelicTBUE SIEKTPUYECKOrO IO  HA
3JIEKTpUYECKUE 3apsaabl. [I[pOBOMHUKH U TUAIIEKTPUKU

3.6 [TocTostHHBIN 351eKTpUYecKUil TOK. JlelcTBUS anekTpuueckoro Toka. Cuia Toka.

Hamnpsixenne.

[

t




3.7 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETbHOE AIEKTPUUECKOE CONPOTUBIICHNUE!

3.8 3akon OMa JyIsl y4acTKa 3JIEKTPUYECKON 1IeTIH:

3.9 [TocnenoBarenbHOE COCTMHEHUE TIPOBOIHUKOB:
li=1l;U=U1+Uz; R=R1 + Ra.
[TapannenpsHoe coeJMHEHUE TPOBOAHUKOB PAaBHOTO COIIPOTUBIICHUS:

— R,

Ur=Uz I =11+ 13 R_?-
CMmeniaHHbIE COEJUHEHUS IPOBOIHUKOB

3.10 |PaboTa 1 MOIIHOCTP IEKTPUUYECKOTO TOKA.
A=U-1-t;,P=U"1

3.11 |3akon [xoyns-Jlenma:
Q=1P-R-t

3.12 |OmpiT Opcrena. MarHuTHOe TIOJ€ TMPSMOTO TPOBOJHMKA C TOKOM. JIMHUH
MarHUTHOM MHIYKIIUU

3.13 |MarHuTHOE TIONiE TIOCTOSHHOTO MarHWTa. B3aumojeicTBHe TMOCTOSHHBIX
MarHuTOoB

3.14 | JlelficTBMe MarHUTHOT'O TOJISI HA IPOBOJAHUK C TOKOM

3.15 | Omnbitel Gapajges. SBneHue 3neKTpoMarHuTHON MHAYKIMU. [IpaBuiio Jlenna

3.16  |IIpakTuueckue paboOThI
WN3mepenue  3IEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA;  MOIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B TPOBOJHUKE
(pe3ucTopbl, JTaMIIOYKa), OT HAMpPSDKEHHsI HAa KOHLAX MPOBOJHUKA; 3aBUCHMOCTH
COTIPOTHUBIIEHUS OT JJMHBI MPOBOJHHKA, IUIOIIAIM €r0 MONEePEeYHOro CeYEHUS U
YI€IBHOTO COMPOTHUBIICHUS.
[IpoBepka mpaBmiia Ui 3JEKTPUUECKOTO HAMpPsHKEHUS MPU MOCIEI0BATEIHLHOM
COECMHEHUHN IPOBOJHUKOB; TMpaBHUia JUISl CHUJIBl DJIEKTPUYECKOTO TOKA IpHU
napajuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 |dusnueckue sBICHUS B TPUPOAC: DJICKTPUYECKHE SBICHUS B armocdepe,




ANEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE MOJe 3eMJH, Apei( MOIoCcoB,
POJIb MATHUTHOTO TOJISI JI71s1 5KM3HU Ha 3emie, MOJISIPHOE CUSIHUE

3.18 |TexHuueckue yCTPOMCTBA: HIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT,
CUETYMK  DJEKTPUYECKOM  DHEPIruu,  OSJICKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTesbHbIE AIIEKTPOTIPUOOPHI (npumepsl), ANEKTPUYECKUE
[pEeIOXPaHUTENH, JJIEKTPOMArHUT, JJCKTPOABHUraTelb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA

3.19 | DOnexkrpoMaruuTHbIe BOJHBI. [lIKana 31eKTpOMarHUTHBIX BOJIH

3.20 |JlyueBas monensb cBeta. [IpsimonuHeiiHOe pacripocTpaHeHHE CBETa

3.21 |3akon orpaxkeHus cBera. [Imockoe 3epkaino

3.22 |IIpenomiuenue cBera. 3aKOH IIPEIIOMIICHHUS CBETa

3.23 | ducnepcus cBera

3.24  |Jlunza. Xon nydedr B nunH3e. DOKyCcHOE paccTosHHME JHH3BL OnTHYecKas cuia
JIMH3BL:

D=1/F

3.25 |I'ma3 xak ontuueckas cucrema. OnTudeckue mprudopbl

3.26 |I[IpakTnueckue paboThI

W3mepeHnne onTHYECKOH CHIIBI COOMparomiell JHH3BL;, (POKYCHOTO pacCTOSHUS
coOuparomield 7UH3bI ([0 CBOWMCTBY paBEHCTBA pa3MepoOB MpeaMera U
n300pakeHus], KOTJa IMpEeaMeT PACIONOKEH B IABOWHOM (OKYCE), TOKa3aTes
MIPEIOMIICHUS CTEKJIA.
UccnenoBanue cBoiicTBa M300pakeHHs, MTOJIYYCHHOTO C TTOMOIIBIO COOMparoIei
JUH3BI; U3MEHEHHs (OKYCHOTO DPACCTOSHUS JIBYX  CIIOKEHHBIX  JIMH3;
3aBHCHUMOCTH YTJIa TIPEJIOMJICHHS] CBETOBOTO JIyda OT yIJIa MaJCHUs Ha TPAHUIE
"BO3/1yX - cTEeKIJIO"

3.27 |®usnueckue sBieHUs B npupozae: 3arMmeHus ConHua u JlyHbl, IBeTta Tel,
ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 |TexHuueckue yCTpOMCTBAa: OYKH, MEpHUCKON, (oToammapar, ONTHIECKHE
CBETOBO/IbI

4 KBAHTOBBGIE ABJIEHUA

4.1 PaguoaktuBHOCTh. Aub(a-, 6era-, ramma-u3nyueHus. Peakiuu anega- u Oera-
pacrmiaga

4.2 OmnsiTel Pesepdopaa o paccessuto anbda-yactuu. [Inanerapnas mogens atoma

4.3 CocraB aromHoro siapa. M3orormsl

4.4 [lepuon nonypacnaia aTOMHBIX SJEp

4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJOBOTO U MacCOBOIO YHCEI

4.6 dusnueckue SBICHUS B MPHUPOJE: ECTECTBEHHBIH paJMOAKTUBHBIA (OH,




KOCMHUYECKHE Jy4Hd, pPaJUOaKTUBHOE U3Iy4eHHE MPHUPOJHBIX MHHEPAJOB,
JeNCTBHE PaJIMOAKTUBHBIX U3ITy4YEeHUN Ha OpraHU3M YeJIOBEeKa

4.7

TexHudeckue yCTpOMCTBA: CIEKTPOCKOI, MHIMBHUIYAJIbHBIM JO3UMETP, KaMepa
Bunbcona, sinepHas sHepreTuka




