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HOACHUTEJBHAS 3AITUCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOXKEHUM W TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueéTom ¢eaepanbHoi pabodeil mporpaMMbl BOCIUTAHUSA U
Konnenmuu npenogaBanust yueOHoro npeamera «Duznkay.

[Iporpamma 10 (u3MKEe HAa YpPOBHE OCHOBHOrO 0OIIero o06pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUU U TpeOOBaHUU K Pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOM 00Opa30BaTeIbHON MPOrpaMMbl, MPEICTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yueToMm ¢eaepanbHoi pabodeil mporpaMMbl BOCIUTAHUSA U
KOHIEMNIINH NpenoiaBanus yueoHoro npeamera «Dusmkay.

CopnepxkaHue mporpaMmbl MO (PU3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOlUXCs M OPraHu3aluio H3Yy4yeHUs
GU3MKKM Ha NESITEeIbHOCTHON OocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TtpedboBanuit ®I'OC 00O k
IUTAHUPYEMBIM JINYHOCTHBIM M METaNPEeIMETHBIM PE3yJIbTaTaM O0yUeHUs, a TAKXKe
MEXIMPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOI'0 00111ero 00pa3oBaHuUs.

[Iporpamma no gpu3uKe yCTaHABIMBAET paclpeeieHre y4eOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), peajiaraeT NpUMepHYIO MOCIeI0BaTeIbHOCTD
U3Y4YEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE DPA3BUTHUS MPEAMETHOTO COJEPKAHMS H
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LETbI0 OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUH paboyeil MporpaMMbl 1o y4eOHOMY TPEIMETY .

®dusuka ABISETCS CUCTEMOOOPA3yIOIINM ISl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, TMOCKOJbKY (H3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, HW3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH © (HU3NUECKOM
reorpagued, BHOCHUT BKJIAaJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpAa,
IpefoCcTaBisgeT HauOoyiee SCHbIE OOpa3lbl NPUMEHEHHS HAyYHOrO0 METOoJa
MO3HAHMS, TO €CTh CIIOCO0a MOTYYEHHs TOCTOBEPHBIX 3HAHUHN O MUPE.

OpnHa #3 TIaBHBIX 3a7ad (U3UYECKOTO O0pa3oBaHUS B CTPYKTYpe OOIIETO
o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH U
HMHTEpeca K HayKe y 00y4aromuxcs.

Wzyyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEAINOJaracT OBJAJCHHE
CIIEIYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHSITH SIBJICHUS,

e OILICHMBATh U MOHUMATh OCOOEHHOCTU HAYYHOT'0 UCCIIEI0BaHNUS;



HHTCPIIPCTUPOBATL AAHHBIC MW HCIIOJIBb30BATh HAYYHBLIC AOKA3aTCJIBCTBA
AJI1 TIOJTYYCHUS BBIBOJOB) .

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs
OIlpe/iesieHbl B KOHULENIMM MpernofaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoii @exnepauuu, peanu3yrOMMUX
OCHOBHBIE 00111€00pa30BaTENIbHbBIE POTPAMMBI.

Lenu nzydenust pu3uKu:

NpUOOpPETECHUE HWHTEpEca W CTPEMJICHUS OOyYaromuxcs K HayYHOMY
U3YUYCHUIO TIPUPOJIBI, PAa3BUTHE HMX HMHTEIUICKTyalbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPECTABICHUN 0 HAYYHOM METO/Ie TTO3HAaHUS U (PopMUpOBaHUE
MCCJIEIOBATEHCKOTO OTHOIICHUS K OKPY>KAIOIINM SIBJICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJjbTaTa H3Y4YCHHS
OCHOB CTPOCHUS MaTEepUH M QyHIAMCHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoOBaHUE TIPEACTABICHUN O poiM (PU3MUKHU JJIsi pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHA;

pa3BUTHE  TIPEACTABICHUH O  BO3MOXHBIX  cepax  Oymyrmieit
podecCHOHAIbEHOMN ACATEIBPHOCTH, CBI3aHHOMN C (PU3MKOM, ITOATOTOBKA K
JTanbHEHIIIEMy 00YUYEHHIO B 3TOM HaIlpaBJICHUU.

JlocTrKeHHME 3THX IIeNIeld TporpaMMbl 10 (DH3MKE HAa ypOBHE OCHOBHOTO
oO1iero oopazoBaHusi 00ECIIEUNBACTCS PEIICHUEM CIISAYIONMNX 3a]1a4:

npuoOpeTeHne 3HaHMW O JIMCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX

NpPHOOpETEHNUE YMEHHUIH ONUCBHIBATH U OOBSICHATH (DU3MUCCKHE SIBJICHHUS C
UCIIOJIb30BaHUEM TIOJTyUYECHHBIX 3HAHUH;

OCBOCHHME METOJIOB pCIICHHS MPOCTEHININX pPAaCYCTHBIX 3aJa4 ¢
UCTIOJTb30BaHUEM duzngecKux MOJIETICH, TBOPUYECKUX "
PAKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BHUTHE YMECHHIA HAOJFOaTh IPUPOJIHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopaTopHble pabOTBl W JKCIEPUMEHTAIBHBIC HWCCICAOBAHHS C
UCTIOJIb30BaHNEM U3MEPHUTEIHHBIX IPUOOPOB;

OCBOCHHME TIPUEMOB PabOThI ¢ MH(pOpMAIKEeH (U3NIECKOTO COACpIKaHUS,
BKJTIOYast HH(POPMAIIHIO O COBPEMEHHBIX JIOCTHIKCHUAX (DPU3HUKH, aHATH3 U
KPUTHYECKOE OIICHUBAHHUE WH(OPMAIINH;

3HaKOMCTBO CO c(hepamul MpoPeCCHOHATBHON ACSITETLHOCTH, CBI3aHHBIMU

Cc (u3ukol, W COBpEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSIX (PU3MIECKON HAYKH.



OO111ee 4ncI0 YacoB, PEKOMEHIOBAaHHBIX /711 U3y4eHUs (PU3HKU Ha 0a30BOM
ypoBHe, —238 dacoB: B 7 kiiacce — 68 4acoB (2 yaca B HeJenio), B 8 kiacce — 68
yacoB (2 4aca B Hezento), B 9 kiacce — 102 yaca (3 yaca B HeZelto).

19 wnHosabps 2024 r. pacnopsokenuem [IpaButenbctBa Poccuiickoit
@enepatn No 3333-p Obu1 npuHAT KOMIUIEKCHBIM IMIaH MEpONpPUATHN 10
MOBBIIIICHUIO KaYeCTBA MATEMAaTHIECKOTO U €CTECTBEHHO-HAYUYHOTO 00pa30BaHUS
Ha niepuof 10 2030 roxa. B cBs3u ¢ 3TuM, Ha ocHOBaHuM aHanuza BIIP u OI'D,
nobapiieHbl Mo 1 yacy M3 4yacTh ydeOHOTo IutaHa, (GOpMUPYEMOW YydaCTHUKAMHU
o0Opa3zoBaTeIbHBIX OTHOILICHUM, Ha M3ydeHue Pu3nku B 7 Kjacce U 8 KJacce.
OOmee uyMcno YacoB AN U3ydeHHs yueOHoro Kypca «Pusuka» B 7
kiacce — 1024aca (3 gaca B Henento), B 8 kiacce -102 gaca (3 yaca B HEJIelo).

[Tpennaraemslii B mporpamme 1o ¢pu3MKe nepedeHsb JadopaTopHbIX padboT U
OMBITOB SIBJSIETCS PEKOMEHIATENIbHBIM, YUWUTENb JIEJIaeT BbIOOp MpU MPOBEICHHUU
Ja00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIMBHAYaJIbHBIX OCOOECHHOCTEH
OOy4JaronIuxcsi, CrrcKa SKCIEPUMEHTAIBHBIX 3aJaHul, MpeJiaraéMblX B paMKax
OCHOBHOT'O IOCYJIapCTBEHHOT'0 3K3aMeHa o (hr3HKe.



COAEPKXAHUE OBYYEHUA

7 KIIACC
du3uKa 1 €€ poJib B MO3HAHUHU OKPYKAKOLIEro MUpa.

®usuka — Hayka O npupoae. SBneHus npuponbl. OU3HYECKUE SBICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUMUMHBL. M3MmepeHne Quanyeckux BelWyuH. DuUnyeckue
npudopsl. [lorpemHocTs n3MepeHuit MexayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKM HW3Y4aloT [pPUPOLY.
EcTtecTBeHHOHAy4YHBI METOJl TO3HAHMS: HAONIOJCHHE, MOCTAHOBKA HAYYHOIO
BONPOCA, BBIABMKEHHUE TMIIOTE3, IKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 00bICHEHNE
HaOmogaemMoro siBjaeHust. Onucanve GU3NYECKUxX SBIEHUN ¢ TOMOILBIO MOJIETei

Jemoncmpayuu.

1. MexaHuyeckne, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue NpuOOpsl U MPOLEAypa MPSMBIX U3MEPEHH aHATIOTOBBIM U
1 ppoBIM MPUOOPOM.

Jlabopamopusie pabomsl u onvimot.

1. Omnpenenenue UEHbI JEICHUS HIKaIbl U3MEPUTEIBHOTO Mprudopa.

2. HM3mepeHue pacCTOSHUMN.

3. H3mepenue oO0bEéMa )XKUAKOCTH U TBEPJIOTO TEIa.

4. OnpeneneHue pa3MepoB MajbIX TEI.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JATYMKA TEMIIEPATYPHI.
6. [IpoBenenue uccienoBaHus MO MPOBEPKE T'MIOTE3bl: JANBHOCTh IMONETA
nIapuKa, MymeHHOTO TOPU30HTAIBHO, TeM 0OJIbllle, YeM OOJIbIlIEe BHICOTA
MyCKa.
IlepBoHaYa/ibHbIE CBEICHUS O CTPOCHUH BeLIeCTBA.

CrpoeHune BemiecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OmNbIThI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA.

JBm>kenue uactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHSI YaCTHUI[ C
Temriepatypoil. bpoyHoBckoe nBmxeHue, nud@ysus. BzaumonencTBue yacTuil
BEILECTBA: MPUTSKEHNE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILECTBA: CTPOCHHE Ta3oB, KUAKOCTEHM M TBEPIBIX
(KkpucTayIMyecKkux) Tesl. B3auMocBsA3b MEXAy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M HUX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHocTH
arperaTHbIX COCTOSSHUM BOJIBI.

Jemoncmpayuu.

1. HaGmronenne OpOoyHOBCKOTO JBMIKEHUS.

2. HaGmonenue nuddysun.



3. HaGmiomenue ~ siBmeHuid,  OOBSCHSAIONIMXCS  MPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHUI] BEIIECTBRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIOJIb30BAHHEM

dboTorpaduii).
2. OnpIThI O HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.
3. OmnbITHI MO 0OHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSHKCHHUS.
J{BMKEeHUe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUXKEHUE.
Ckopoctb. CpenHsasi CKOpOCTh MPU HEPABHOMEPHOM JBWKEHUHU. Pacuer nytu u
BPEMEHU JABUKCHHUS.
SIBneHne WHEpIMU. 3aKOH MHEpUMU. B3auMopelcTBHEe TeNl KaKk NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InoTHOCTE BemiecTBa. CBS3b IUIOTHOCTA € KOJMYECTBOM MOJIEKYJI B €IHHHUIE
o0beMa BellecTBa.
Cuna xak XapakTepUCTHKa B3auMmojaeucTBus Ten. Cuila ynpyroctd M 3aKOH
['yka. M3mepenue cuibpl ¢ NMOMOLIBIO JAMHAMOMETpa. SIBIEHHE TATOTEHUS M CUja
TskecTd. Criia TSKECTH Ha Apyrux mianetax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HaINpaBJICHHBIX MO OAHOM mpsaAmou. PaBHojelcTByromas cwi. Cuia TpeHHUS.
TpeHue CKOJIbKEHHS U TpEeHUE NOKOs. TpeHne B MpUpoie U TEXHUKE.
Hemoncmpauyuu.
1. Halnronenue MexaHU4eCKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpoCTH NMPSIMOIIMHEUHOTO JIBUKEHHUS.
3. HaOmtonenue siBieHUst HHEPLIUU.
4. HabmroneHue u3aMeHeHHUs1 CKOPOCTH MPU B3aUMOACHCTBUH TEJ.
5. CpaBHEHHE Macc N0 B3aUMOJEHCTBHIO TEJL.
6. Crno)xeHue cuJl, HalTPaBJICHHBIX IO OJTHOW MPSAMOM.
Jlabopamopusie pabomul u onvimot.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOI'O JBKEHUS (IIapHUKa B KUIAKOCTH,
MOJIEJIH JEKTPUUECKOr0 aBTOMOOWIIS U TaK Aajiee).

2. OmpeneneHue cperHed CKOPOCTH CKOJNBbKEHHs OpycKa WM IMIApHKa I10
HAKJIOHHOM INTIOCKOCTH.
Ornpenenenue mI0oTHOCTH TBEPAOTO TENA.

4. OmbITBI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh paCTsDKEHUA (AedpopMaiium)
NPY>KUHBI OT MPUITI0KEHHOMN CHUJIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH CHUJIbl TPEHHUSI CKOJBXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAOIIUXCS TOBEPXHOCTEMN.

JlaByieHue TBEPABIX TeJI, KUIAKOCTEN U ra3oB.



JaBnenue. CriocoObl YMEHBIIICHHS W YBEJIMUEHUS JaBieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT oObema, Temmeparypsl. llepemaua naBieHus
TBEPJBIMU TEJIAMH, XKUJKOCTSIMU U razamu. 3akoH llackans. IIneBmaTmueckue
MalIuHbl. 3aBUCMMOCTh JIABJICHHS KUJKOCTU OT TNIyOMHBI. ['mapocTtatuueckuit
napagokc. CooOuiaromuecs: cocyabl. [ uapaBIndeckre MeXaHU3Mbl.

Atmocdepa 3emnn u armocdepHoe aamieHue. [IpuyuHBI CyIIeCTBOBaHUS
Bo3aylHOM oOonouku 3emnu. Oneir Toppuuennu. U3mepenue armocgepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO TaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPSIL.
[TpuGopsl 15t U3MEpeHUs: aTMOC(HEPHOTO JABJICHHUS.

JlelicTBHE )KUIKOCTHU Y ra3a Ha MOTrPyKEHHOE B HUX TeJI0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [maanue Ten. Bo3myxormaBanue.

Hemoncmpauyuu.
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3aBUCUMOCTbD JAABJICHUS ra3a OT TEMIIEPaTypBbl.

[lepenaya qaBiIeHUS )KUAKOCTHIO U Ta30M.

CooOmaromuecs coCcyibl.

['unpasnuueckunii mpecc.

[IposiBnenune neicTBusi aTMOCHEPHOTO TABIICHMUS.

3aBUCHMMOCTh BBITAJIKMBAIOIIECH CHJIbI OT 00bEMa MOTPYXKEHHOW YacTu
T€Ja U IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.
YciioBue IU1aBaHus TEJ: TUIABAHWE WM MOTPYKEHUE TEIl B 3aBUCUMOCTH
OT COOTHOLIEHHUSI TNIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopuwie padbomsl u onvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBHITATKUBAIONIEH  CUJIbI, JICUCTBYIOIIEW Ha  TeJO,
NOTPYKEHHOE B HKUIKOCTb.

[IpoBepka HE3ABUCUMOCTH BBITAIKUBAIOILIEH CHJIBI, ICMCTBYIOIIECH Ha TEIO
B JKUJIKOCTH, OT MacCChI TeJa.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JCHCTBYIOIIEH Ha TEIO0 B JKUIKOCTH, OT 00bEMa NOTpyXKEHHOW B
YKUJKOCTh YaCTH TeJa U OT INIOTHOCTHU HKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJKH U
OIIpEeNIEIEHUE €€ IPY30II0IbEMHOCTH.

PabGora u MOIIHOCTb. DHEprHUs.

Mexanuueckas pabora. MOIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHusl pbluara. [IpumeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY.



«3om0T0€ MpaBuo» MexaHukdu. KoaduiumeHt none3Horo aeictus (manee —
KIIJT) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanudeckasd odHeprus. KuHeTndeckas M INOTEHUMAJIbHAs JHEPIUS.
[IpeBpaiieHre 0OTHOrO BUJAa MEXaHUYECKON YHEPTUM B APYTOM. 3aKOH COXPAHEHUS
HHEPrUU B MEXAHUKE.

Jemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopusie padbomsl u onvimol.

1. Omnpenenenure padbOThl CWIIbI TPEHUS MPU PABHOMEPHOM JIBIDKEHHM Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue ycnoBUl paBHOBECHs pblyara.
3. Hsmepenue KIIJl HaKIIOHHOM IIJIOCKOCTH.

4. HSY‘ICHI/IC 3dKOHa COXpPaHCHUA MEXaHUYECKOM OHCPIUH.
8 KUIACC

TemoBblie ABJICHUSA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca m pa3Mepbl aTOMOB M MOJEKYJI. ONBITBI, MOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOWU TEOPHH.

Mopenu TBEPAOTO, JKHAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnuueckue u amopdubie Tena. O0bsCHEHHE CBOWCTB ra3oB, KUIKOCTEN U
TBEPIBIX TEJI HAa OCHOBE IMOJOKEHUN MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNE U KallWUISPHBIE SBICHUS. TEMI0BOE pACIIMPEHUE U CHKATHUE.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JABUKCHHS
gacTull. BuyTpennsisi sHeprusi. CrmocoObl HW3MEHCHHS BHYTPEHHEH OJHEPTHUU:
TeIuIonepeaaya U COBEpUICHUE paboTHI. Buasl TEIUIONEpEaayu:
TEIUIONPOBOAHOCTb, KOHBEKILIUS, U3IyYCHHUE.

KonudecTBo TemaoTel. YenbHas TEIJIOEMKOCTh BENIECTBAa. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemioBoro OanaHca. [lmaBinenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTA IUJIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kunenwe. YienbHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(hepHOTO
JTaBJICHUSI.

BrnaxxHocTts Bo3myXa.

DHeprusd TOIIMBa. Y IeJibHAs TEIJIOTa CrOPaHHUSL.

[Tpuniunel pabotel TeroBeix apurareneit KIIJ[ temmoBoro npuraresns.
TeruioBble ABUraTENN U 3aIUTa OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAICHUSI SHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmnronenue 6poyHOBCKOTO JBUKEHUS.
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Hab6monenue nuddysun.

Habmronenue siBiieHUi cMauyMBaHUs U KaWUISPHBIX SBICHUM.
HaGmronenue TermioBoro pacimpeHus Tell.

M3meHeHne naBieHUs raza Mpu W3MEHEHHM OO0bEéMa M HAarpeBaHUU WU
OXJIAXKICHUH.

[IpaBuiia U3MEpEHUs TEMIIEPATYPBI.

Bunae! Terumonepenauu.

OxJtaXxieHue Ipyu COBEPLICHUU PAOOTHI.

HarpeBanue npu coBepIiiieHur padOThl BHEIITHUMHU CHIJIAMHU.

. CpaBHEHHE TEMINOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmonenue xumneHusl.

. Habnmronenne noctossHCTBa TeMIIepaTyphl MIPH IJIaBJICHUH.
13.

Moenu TeIUI0OBEIX JIBUTaTEIEH.

Jlabopamopusie padbomsl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MIPUTSKEHUS.
OnpITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.
OnpIThl IO HAOMIOJECHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, XKUIAKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBjleHUs BO3Iyxa B Oa/UIOHE MINpUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JIaBJICHUSI BO3JlyXa OT €ro
00BbEMa U HarpeBaHUs WU OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJIUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOHN TPYOKe OT TeMIepaTyphl.

HaOmronenne wu3MeHEHHsT BHYTPEHHEHW DSHEpPruud Tela B pe3ysbTaTe
TEIIoNnepeIaur ¥ padOThl BHEIITHUX CHIL.

HccnenoBanue sBIEHHUS TEIUIOOOMEHA MpPU CMEIIMBAHUU XOJIOJHOW W
ropsiuYeu BOJIBL.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  IIpHU
TEMJI000MEHE C HArPEThIM METAJUTMYECKUM IFTHHIPOM.

Omnpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mmpouecca uCrapeHus.

OrnpenesieHne OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa.

Onpenenenre yaeabHOM TEIIOTHI TIJIaBJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHBbIE SIBJICHHSI.

Onektpusaius Ten. J[Ba poaa 3ieKTpUYECKUX 3apsaoB. B3aummopeiicTBue
3apsoKeHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apSOKEHHBIX TEJT OT BEJIMUMHBI 3aPS0B M PACCTOSHUS MEXKTY TEJIaMu).

OnekTpudeckoe nojie. Hanpsok€HHOCTh 3iekTpudeckoro mnoiis. IIpuHuun
CYHEPHO3ULINU JICKTPUUECKUX T0JIeH (HAa KaUeCTBEHHOM YPOBHE).



Hocurenn asnexTpuyeckux 3apsaoB. DJIIEMEHTAPHBINA 3JIEKTPUUYECKHUI 3apsil.
Crpoenue aroma. IIpOBOJHMKM W  JUANEKTPUKU. 3aKOH  COXPAHEHUS
IIEKTPUYECKOTO 3apsija.

OJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKA.
N cTOYHMKN TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO TOKa (TEMIOBOE,
XUMHYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina  Toka.  DJIEKTPUYECKOE  HaIPSIKEHUE.
ConpoTuBICHUE TPOBOJHHUKA. Y ICIBHOE COIMPOTHBIIEHUE BemecTBa. 3akoH Oma
o ydyactka uenu. llociemoBatenbHOe W mapajuleIbHOE  COEAUHEHHE
MPOBOJTHUKOB.

PaGora u MOIIHOCTH »AyeKTpUYecKoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuyYecKue Uenu U MOTPeOUTENN AIEKTpUIeCcKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrostHHbIE  MarHUThl.  B3anMoAEHCTBHME  IIOCTOSHHBIX ~ MarHUTOB.
MaruauTHoe nosie. MarHuTHoe noJjie 3eMIJIM U €ro 3Ha4eHHUE JIJIs AKU3HHU Ha 3eMIIe.
Oneir  Opcrega. MaruuTHoe mMoJie  3JEKTPUYECKOro Toka. IIpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. JI€HICTBUE MarHUTHOT'O MOJISI HA ITPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKa. VCronb30BaHWE SJEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABneHue 35mekrpoMarauTHOM nHaykuuu. [Ipasuio Jlenua.
DnekTporeHeparop. CriocoOsl NOJIyYEHUS AIIEKTPUYECKOU SHEPTHUH.
DIEKTPOCTAaHIIMU HA BO30OHOBIISIEMBIX UCTOUHHUKAX SHEPIHH.

Jemoncmpayuu.

DIIeKTpU3aLus Ted.
JIBa poJia AIEKTPUYECKUX 3apsI0B U B3aUMOJEICTBUE 3aPSKEHHBIX TEJl.
YCTpONCTBO 1 IEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXPAHEHUS PJIEKTPUUECKUX 3aPSIOB.
[IpOBOJTHUKH U TUAJEKTPUKH.
MopenupoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKY TOCTOSSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUHN TOK B )KUIKOCTH.
. ['a30BB11 pa3ps.
. I3MepeHne cuitbl TOKa aMIePMETPOM.
. I3mepeHue 371eKTprYecKOoro HanpsKeHNs BOJIBTMETPOM.
. Peocrar u marazuH conpOTUBIICHUN.
. B3anMopeincTere mocTOsIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS ITOJIK0OCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarautHoe nojie Toka. INeKTPOMAarHurT.

JleficTBME MarHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

DJIEKTPOIBUTATENh TOCTOSIHHOTO TOKA.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHOM MHTYKIIUH.

OmnbiTel apanes.

3aBUCUMOCTh HAMNpaBJICHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHMS.

DJIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimeol.

1.

o Uk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONACHUIO DJCKTPU3ANMN TEl WHAYKIUEH U TpHU
CONPUKOCHOBEHHH.

WccnenoBanue ACUCTBUS 3JIEKTPUYECKOrO TMOJS HAa TMPOBOAHUKUA U
JTUDJICKTPUKHU.

COopka u mpoBepKa padOTHI AIEKTPUUECKOM IIETH MMOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.

W3mepenune u peryaupoBaHie HAMpPs>KeHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 PE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTh AIIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAM MONEPEUHOIO
CEUEHMs U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHS HAIPSHKEHUW TpPU TMOCIEA0BATEIILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiaa I CHIBI TOKAa MPH TaPAICTHPHOM COSTUHEHUN
PE3UCTOPOB.

Omnpenenenre padOThI IEKTPUYECKOTO TOKA, UIYIIETO YEePE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIAEISEMOM Ha
pesucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIErO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEel.

Omnpenenenue KII/I HarpeBaTensi.

WccnenoBanre MarHUTHOTO B3aUMOJICHCTBHUS IMTOCTOSTHHBIX MarHUTOB.
W3yyenne MarHUTHOTO TIOJNSI TOCTOSIHHBIX ~MAarHWTOB TIPH  HX
00BETMHEHNH U PA3JICICHUH.

HccnenoBanue nelCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJICHCTBUS
KaTylIKM C TOKOM M MarHuTa OT CHWJIbl TOKa W HaIlpPaBJICHUS TOKA B
KaTyIIKeE.

18. I3yueHue neicTBUs MATHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3yueHue padoThl JIEKTPOABUTATENS.

20. 3mepenne KII/] anekTpoaBUurareibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEIOBAHHUIO SIBJICHUSA JJIEKTPOMArHUTHOW WHIYKIUU:
WCCIICIOBAHUE HW3MEHEHUM 3HAYEHHWS W HAMPABICHHUS HHAYKIIMOHHOIO
TOKA.

9 KIIACC

MexaHn4yeckue siBJICHUSA.

Mexanuueckoe nBWKeHHE. MarepuanibHasg Touyka. (Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsiMonHetHOe BHKkeHHE. CpellHsAsl © MTHOBEHHAs
CKOPOCTb T€Ja IPU HEPABHOMEPHOM JIBH>KECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHOe nBkeHue. (CBoOoaHOe
nagenue. Onwitel ['anunes.

PaBHOMepHOE nBHXKEHHE MO OKpYyKHOCTH. [leprog u dacrora oOpalieHus.
JIunenHas u yriioBas CKOpoCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsbiii 3akoH HetoToHa. Bropoii 3akoH Hetotona. Tpetuii 3akoH HproToHa.
[IpyHIMI CynEepHIO3ULIMY CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIBKEHHUS, CHJIa
TPEHUS NIOKOS, IPYTU€ BUJIbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHUA. YCKOPEHUE CBOOOTHOTO
najgeHus. Jpmxkenue maHer BOkpyr ConHuoa. IlepBasi kocMuueckas CKOPOCT.
HesecoMocCTh 1 nieperpys3ku.

PaBHOBecue MarepuanbHONl TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEINIEHHON OCHIO BpaleHusa. MomeHT cuibl. LIeHTp TsokecTH.

Nmnynsc tena. M3MeHeHne wmiysnbca. MMmysibe cuiibl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTHBHOE JBUKEHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Cul TSAXKECTH, YHPYTroOCTH,
Tpenust. CBsi3b SHEPTUU U padboThl. [loTeHnnanpHas 3Heprus Teia, MOAHATOTO Hajl
MTOBEPXHOCTHIO 3eMJIH. [[oTeHIIManbHas SJHEprus CKaTou NMpyKUHbl. KnHeTnueckas
sHeprusa. TeopemMa O KMHETUYECKOM SHEPrUU. 3aKOH COXPAHEHUs MEXaHWYECKON
DHEPIHUH.

Jemoncmpayuu.

1. HabnroneHue MexaHM4eCcKOro ABUKEHUS TEJIa OTHOCUTENIBHO Pa3HbIX TEJ

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

CpaBHEHHE IIyTEH M TPACKTOPHUI JBHKEHHSI OJHOTO M TOTO K€ Teia
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS MPSMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHS.

HabGnronenue ABMKEHUS Tesa M0 OKPY>KHOCTH.

Habmronenrne MexaHU4YeCKuX SIBICHUN, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOuHeTa (QPU3HUKU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MacChl Telna W JCHCTBYIOLIEH Ha HETro
CHJIBI.

Habmronenue paBeHcTBa CUJl PU B3aUMOJCHCTBUM TEJI.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHHUH.

Ilepenada nMIrysbca pyu B3aUMOJECHCTBUAN TEN.

[IpeobpazoBanus SHEPTUH MPU B3AUMOACHCTBUU TEI.

CoxpaHeHHE UMITYJIbCA IPU HEYIIPYTOM B3aHUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca MPH a0COJIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHUSL.

CoxpaHeHre MEXaHUYECKON IHEPTUU NTPU CBOOOIHOM Ma/ICHUU.
CoxpaHeHHE MEXaHUYECKON YHEPTUHU IIPU ABUKECHUU TeEJIA MO 1EUCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa ajis pa3roHa U JaJbHEHIIEr0o paBHOMEPHOTO
JIBWKEHUS [IAPUKA UITH TEJIEKKH.

OmnpeneneHue CpelHe CKOPOCTH CKOJIbXKEHUS OpycKa WM JABUKEHUS
[IapUKA 10 HAKJIOHHOW IIOCKOCTH.

OmnpeneneHre yCKOpEHHUs Tella MPH PAaBHOYCKOPEHHOM JABM)KCHHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBYDKEHNN 0€3 Ha4yaIbHOU CKOPOCTH.

[IpoBepka TruUMOTE3BI: €COU TMPH PABHOYCKOPEHHOM JIBHKEHHH O€3
HAYaJIBHOW CKOPOCTH ITYyTH OTHOCSATCS KakK psAI HEYETHBIX UYHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIbI
HOPMaJIBHOTO JABJICHHUS.

Omnpenenenre kodhPuUITMEHTA TPSHHUS CKOJIBKCHHUSI.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenve pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU Teia
10 TOPU30HTAIBHON MOBEPXHOCTH.



10. OnpesienieHrie  pabOThl  CWJIBI  YIPYTOCTH TMpPU  TMOABEME Tpy3a ¢
MCITIOJIb30BAaHUEM HETOABUKHOTO U MOJIBUKHOTO OJIOKOB.
11. I3y4yeHue 3aKkoHa COXpaHEHUS SHEPTUU.
Mexannveckue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUMN: MTEPUOI,
4acToTa, aMIUIMTy1a. MaTeMaTu4ecKuid U NPYy>KUHHBIA MassTHUKU. [[peBpanieHue
HHEPTUU TIPHU KOJIeOATETHHOM JIBUKCHUU.

3aryxarone — kojieOaHus.  BbeIHyX7JeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBL. J[MMHA BOJMHBI W CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHuuecKkue BOJHBI B TBEPJIOM TeJ€, CEUCMUYECKHUE BOJIHBI.

3Byk. ['pomMkocTh 3Byka W BbicoTa TOoHa. OtpaxenHue 3Byka. MH]pa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe xoneOaHM TET MO NEWCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6monenue konebanwuii rpy3a Ha HUTH B HA TIPY>KUHE.

HabGnronenue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHca.

PacnipocTpanenne npoaoabHbIX U MTONEPEYHbIX BOJH (Ha MOJIEIH).
Hab6mronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHUI pE30HAHC.

Jlabopamopusie padbomsl u onvimol.

1. OmpezneneHre 4YacTOThl M TepUojAa KojeOaHM MaTeMaTHu4ecKoro
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MasITHHKA.
2. OmpenerneHue 4aCTOTHI U IEpHOA KOJIEOAHUI MPYKUHHOTO MAasTHHKA.
3. HccnenoBanue 3aBUCMMOCTH TIEPHOJIa KOJICOAHHI MOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
4. WccnenoBanue 3aBUCHMOCTH NEPHOJIA KOJI€OaHUI NPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IlpoBepka He3aBUCHUMOCTH Nepuoja KojeOaHuil rpys3a, MOJBEHIEHHOIO K
HUTH, OT MacChI rpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Iepuojaa  KosieOaHui
NpPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHus: CBOOOJHOIO MaIeHUs..
DJIEKTPOMATHUTHOE T10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTpOMarHUTHOE  MoJjie.  DJEKTpOMarHuTHble  BONHBL.  CBolicTBa
AJIEKTPOMAarHuTHeIX BOJH. Illkanma snexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOM CBSI3H.



OnekTpoMaruuTHas npuponaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpauuu.

1. CBoHCTBA JEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOICTBA CBETA.

Jlabopamopuwie pabomul u onvimeol.

1. W3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TMOMOIIBI) MOOWIBLHOTO

TenedoHa.
CBeTOBbIE SIBJICHUS.

JlyueBas MOJIEJIb CBeTa. Hctounnkn CBeETa. [IpsamonuueitHoe
pactipoctpaHeHue cBeta. 3armenus Connna u JIlynsl. Otpaxenue cBera. [1mockoe
3epKaJIo. 3aKOH OTPAKEHMSI CBETA.

[Ipenomnenue cBera. 3akoH MpenoMieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. lIcrmonp30BaHME TOJHOTO BHYTPEHHErO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xom mywedt B JmH3e. Onruueckas cucrema (oToanmapara,
MUKpOCKONa M Teneckona. ['1a3 kak omnTuhuyeckas cucTeMa. bIuM3opykocTh U
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HptoToHa. ClioxxeHue
CIEKTPAJIbHBIX LIBETOB. Jlucniepcus cBeTa.

Hemoncmpauyuu.

[TpssMosIMHEHOE PACTIPOCTPAHECHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pa>keHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckui CBETOBOI.

XoJ ny4dei B coOuparoniei JuH3e.

Xox Iyder B paCCEUBAIOIIEH JIMH3E.

[Tomyyenue n300pakeHUid ¢ TOMOILBIO JIMH3.

[Tpunumn geiicTBus Gporoanmapara, MUKPOCKOIA M TEJIECKOTIA.

10. Monens rnasa.

11. Paznoxenue 6enoro cBeTa B CEKTP.

12. [lomyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBMCHUMOCTH yIjla OTPa)KEHHsSI CBETOBOrO Jiyda OT yTJia
MaJICHUS.

2. M3yueHue xapakTEepUCTUK N300paKEHHS MPEIMETa B IJIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUSI CBETOBOTO JIy4da OT yTJia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIOM.
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4. Ilonydyenue n3o0paxxeHU ¢ MOMOIIBI0 COOUpAIOIIEH JTUH3bI.
Omnpenenenre HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHJTbI COOMPAIOIIIEH
JINH3BI.

6. OMbITHI O Pa3JI0KEHUIO OETIOTO CBETA B CIIEKT.

7. ONbITHl MO BOCHPUSTHIO I[BE€TA MPEIMETOB NPU HUX HAOJIIOJECHHH Yepe3
IIBETOBbIE (DUIIHTPHI.

KBauTtoBbIe siBJICHUS .

OmneiTel Pezepdopaa u manerapnas monens aroma. Mognens atoma bopa.
Hcnyckanue u noryomeHue ceeta aroMoM. KBaHTbl. JInHEYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. Hyximonnas wmopens aromHoro sxapa. MHMsoromsl. PannoaxtuBHBIE
npespaiuenus. [lepros nomypacmaia aTOMHBIX SIED.

SnepHpie peakuuu. 3aKOHBI COXPAaHEHUS 3apsOBOTO M MAacCOBOIO YHCEIL.
DHeprusi CBsA3M aTOMHBIX sAnep. CBsA3b mMacchl M 3HEpruu. Peakuuu cuHTe3a H
nenenusd siaep. Ucrounnku sueprun CosiHIA U 3BE3].

Snepnas sHepreruka. JleWCTBHs pPagUOAKTUBHBIX HW3JIyYEHHU HA JKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3JIyYEHHS U TOTJIONIEHUS.

2. CHoexkTpsl pa3IMyHbIX Ta30B.

3. ChekTp BoAopoja.

4. HabGmroneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOITUX U3TyYCHUH.

6. Perucrpanus nznydeHus IpUpOJIHBIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOmioneHue CIUTOMIHBIX U JIMHEHYAThIX CIIEKTPOB H3TYUCHHS.

2. HMccnepgoBaHue TpPEKOB: M3MEPEHUE DHEPTHM YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusm).

3. H3mepenue paanoakTuBHOTO (hoHA.

IHoBTOPUTEIBLHO-0000IIAKO M A MOLYJIb.

[ToBTOpHUTENHEHO-00001IAIOIINK MOTYJIb MIPEAHA3HAUECH JJIsi CUCTEMATU3AINH
U 0o00OuIeHUs  MPEAMETHOTO  COAEpXKaHUS M ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUEHUU BCETO Kypca PU3UKH, a TAKKe JIJIsl TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke g 00ydJarommxcs,
BBIOPABIIIKX 3TOT YyYEOHBIN MPEIMET.

[Ipu u3y4eHn TaHHOTO MOAYJIS PEANM3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCA JOCTUKEHUE NPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (dopMupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS



SIBJICHUN TIPUPOABI M TEXHHWKH, OBJAJCHUE YMEHHUSMHU OOBACHATH (PH3UUCCKHEC
SIBJICHUSI, TIPUMCHSS TIOJyYEHHBIC 3HAHUWsS, peIIaTh 3aJadyd, B TOM YHUCIIC
KauyeCTBEHHBIC U SKCIICPUMCHTAIbHBIC.

[TpUHIMNHATIEHO JEATEIBHOCTHBIM XapakTep NaHHOTO pasjielia pean3yeTcs
3a CYéT TOro, 4To OOyYaIOIIMECs BBITOJHAIOT 3aJaHus, B KOTOPBIX UM
TpeIaraeTcs:

Ha OCHOBE TIOJIyYCHHBIX 3HAHHWHA paclo3HaBaTh W HAYYHO OOBSICHATH
(busznyecKre IBJICHUS B OKPYIKAOIIEH IPHUPOJIC U MOBCESTHEBHOM KU3HU;

UCIIOJIB30BaTh HAYYHBIC METO bl UCCIICIOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YHCIIe JJI TPOBEPKU THIIOTE3 U MOJYUCHHUS TCOPETHUCCKHUX BBIBOJIOB,;

OOBSICHATH HAyYHBIC OCHOBBI HAH00JIee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HAlPUMEp, PAKTHIECKOTO UCTIOIb30BaHUS PA3IMIYHBIX HCTOYHHKOB
SHEPTUM Ha OCHOBE 3aKOHA IMPEBPAICHUS M COXPAaHCHHUS BCEX H3BECTHBIX BHUIOB
SHEPTHUU.

Kaxmgas w©3 TeM JaHHOrO MOXIYJIS BKIIOYACT OKCIICPUMEHTAIBLHOE
uccliieioBaHre 0000IIarImero xapakrepa. Moaynb 3aBepiiacTcs MpPOBEIECHUEM
JMArHOCTUYECKOW 1 OTIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue (pu3MKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus HAIIPABJIEHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANPEMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbTate uzyuenusi GU3MKU Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs

y oOyuatorierocs OyayT cpopMUPOBaHBI CIEAYIOIINE JUYHOCTHBIE PE3YyJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN
(u3nyYecKoil HayKH;

- IICHHOCTHOE OTHOUIEHUE K JJOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kKaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JJOCTUKEHUIM
bu3uKY;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-ITUYECKHX MPUHIUIOB B JIESITEIBHOCTH
YYEHOrO;

3) 3¢TEeTUYeCKOro BOCIIUTAHUS:

- BOCIPHUATHE ICTETUUYECKUX KAdeCTB (PU3MUECKOW HAyKd: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 O3HAHUSA:

- OCO3HAaHUE IICHHOCTH (PU3MUECKONM HAYKHM KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEWIIEW COCTABIISIOLICH
KYJbTYPBIL;

- pa3BUTHE Hay4yHOM JIO003HATEIBHOCTU, MHTEpPECa K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opvupoBaHuss  KyJAbTYPbl 3A0POBbSI M  J3MOLMOHAJIBLHOIO
0J1aromnoJryyus:

- OCO3HaHUE IIEHHOCTH ©0e30macHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBWJl 0E30MacHOr0 IOBEJICHUS Ha
TpPaHCIIOPTE, Ha JOpPOrax, C 3JCKTPUUECKUM U TEIJIOBBIM OO0OpPYIOBAaHUEM B
JOMAIIIHUX yCIIOBUSX;

- c(opMUPOBAHHOCTb HaBbIKa pe(diexkcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE€ B PELIEHWU NPaKTUYECKHX 3a/1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHW3allii, TOpoJia, Kpas) TEXHOJOTHUUECKONH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIMX B TOM YHUCIE U (DPU3HMUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C PUIUKOM;

e 7)3KO0JIOTHYECKOI0 BOCIIUTAHMS:

e - OpMEHTalMd Ha NpPUMEHEHUE (PU3MUECKUX 3HAHWHI JJIs pelIeHus 3aaad B
o0nacTu OKpy’Karolled Cpenbl, MJIAHUPOBAHUSA TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIIEACTBUM I OKPYIKAIOLIEN CPEBL;

e - OCO3HaHHWE IJI00AJBLHOTO XapakTepa IKOJOTMYECKUX MpPOOJeM M MyTel uX

pelIeHus;

e 8) amanTanuu K M3MEHAKIIMMCH YCJIOBHSM CONUAJIBHOW M NMPHUPOAHOM
cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJCHCTBUU TMPU BBIMOJHEHUU HWCCICAOBAaHUN U
NPOEKTOB (DMU3MYECKON HANpPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
IPYTHX;

e - TIOBBIIICGHHE YPOBHSA CBOEM KOMIETEHTHOCTH YEPe3 MPaKTHUYECKYIO
NESATENbHOCTD;

e - MOTPeOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YuCie (POPMYIUPOBATH
UJIEU, IOHATHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHUE JAe(DUITUTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1acTH
buzukuy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTHUA B MPHOOPETEHHWH HOBBIX (PUIUUECKUX
3HaHWM;

e - CTPEMJICHHME aHAIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIECTBA U
HSKOHOMHUKH, B TOM UHUCIIE C UCIOJb30BaHNEM (PU3NUYECKUX 3HAHUI;

e - OIIEHKA CBOMX JECUCTBHM C YYETOM BIMSHHMS HA OKPYXKAIOWIYIO Cpeny,
BO3MO’KHBIX ITO0AIBHBIX TOCIEACTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOEHMsS MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
obmiero oopazoBaHus y o0yuatouierocst OyayT copMUpOBaHbI MeTanpeIMeTHbIe
pe3yJbTAaThl, BKIIOYAIOLUIME T0O3HABATEIbHBIE YHUBEPCAIbHBIE YUEOHbIE IEHCTBHS,
KOMMYHHKATHUBHBIE  YHUBEpCAJIbHbIE  Yy4eOHble  JCUCTBHS,  pEryJIsTHUBHBIC
yYHHUBEpCaJbHbIE yUeOHbIE AEHCTBUSL.

Ilo3naBaTejibHBIE YHUBEPCAJIBHBLIC y‘leﬁﬂble I[CﬁCTBPlSI

Bba3oBble Jijornueckue 1eicTBHA:
e BBISABIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBAeMbIX (hakTax,
TAHHBIX W HAOIOICHUSAX, OTHOCAIIUXCS K PU3NIECCKUM SIBJICHUSIM;
BBISIBIIATh TIPUYMHHO-CJICACTBEHHBIC CBS3U TMPU U3YYCHUH (DU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JIeJaTh BHIBOJIBI C UCTIOIB30BAHUEM JICTYKTUBHBIX
U WHAYKTHUBHBIX yYMO3aKJIIOUCHUM, BBIABUTATh THUIIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEITUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4dyeOHOM (u3ndecKon
3aauu (CpaBHEHHE HECKOJBbKMX BAapHWAaHTOB PEIICHHS, BBHIOOp Hambojee
MOIXO/ISIIETO C YIYETOM CaMOCTOSITEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarejiLCKHe 1eCTBUSA

UCTIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIBCKUN HHCTPYMEHT ITO3HAHUS;
MIPOBOJMTH MO CAMOCTOSITETLHO COCTABICHHOMY IIJIaHy OTIBIT, HECTIOKHBIH
¢u3znyecKkuit SKCHEPUMEHT, HEOOJIbIIOE HCCIeOBaHUE (HHU3HUECKOTO
SIBJICHUS;

OLICHWBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJTyYEHHYIO B XOJI€ UCCIICIOBAHMUS WM SKCIIEPUMEHTA,

CaMOCTOSITENILHO (DOPMYITUPOBATH 000OIIEHUS ¥ BEIBOIBI 110 Pe3yJIbTaTam
POBEIEHHOTO HAOMIOICHHUS, OTIbITA, UCCIICTOBAHNUS;

IPOrHO3MPOBaTh BO3MOXKHOE  JalbHeWIee pa3BuUTHE  (PU3HMUECKHUX
MIPOIECCOB, a TAKXKE BBIBUTATH MPEAMOIOKEHHUSI 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSX W KOHTEKCTaX.

Pabora ¢ nndpopmanmeii:

NPUMEHSTH Pa3INYHble METO/bI, MHCTPYMEHTHI U 3alPOCHI IPU MOUCKE U
orbope MHPOpPMAIMK WM JAHHBIX C YYETOM MPEIJIOKEHHOW ydeOHOU
¢usnveckoi 3a1a4n;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMy mMpeacTaBlICHUs
uHbOpMallMl W WLUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, IuarpaMMaMy, HHOU rpapuKkoi U ©X KOMOMHAIUSIMHU.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B XOJie¢ OOCYXICHHsI Yy4eOHOTOo Marepuana, pe3yiabTaToB JaOOPATOPHBIX
paboT M MMPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI U

BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha DPEIICHUE 3aJaud U TOACpKaHUE
0J1aroKeaaTeabHOCTH OOIICHUS,;

COTIOCTABJISATh CBOM CYXKIEHUSI C CYXXISHUSIMH JPYyTUX YYaCTHUKOB
nauanora, OOHapYyKUBaTh PA3IMUNE U CXOJICTBO TO3UITNN;



BBIPAKATH CBOKO TOYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BHIIOJHEHHOTO (PU3UUECKOTO OMbITa
(9KCTIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUYyAIbHOW palbOThl MNpPU PELICHUH KOHKPETHOM (U3ndeckon
pOOJIEMBI;

PUHUMATh L€ COBMECTHOM JESITEIBHOCTH, OPraHU30BbIBATH ACHCTBUS
no e€ MOCTHXKEHHIO: pPAacHpelesTh PpOoiau, OO0CYXIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
BBINIOJIHATH CBOIO YAaCTh pa0OTHI, IOCTUTasi KAYECTBEHHOIO pe3yibTaTa 1o
CBOEMY HAIIPABJIECHUIO WU KOOPAMHHPYS CBOM JEWUCTBUS C JPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENHbHO CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

PerynsiTuBHbIe yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B KU3HEHHBIX M YYCOHBIX CHUTYaIUAX, TPEOYIOITUX
JUTSl pelieHus (PU3nYecKux 3HaHUM;

OPUEHTUPOBAThCA B  PAJIMUHBIX MOAXOAAX MPUHATUS  pEIICHUN
(MHIMBUAYAJIbHOE, MPUHATHE PEIICHHsS B TPYIIE, MPUHSATUE pPEIICHUN
rpyIIIoN);

CaMOCTOSITENTEHO COCTABIISITh aJITOPUTM peIlieHUs (PU3HUUECKOH 3a7aud WK
IJlaHa MCCIEOBaHUS C YUYETOM HMMEIONIMXCS PECYpCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBATH MpejiaraéMble BapUaHThl PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTpOJIB, AMOIMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYAIlMU U MPEJIAraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh TPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHUS) PpPe3yJIbTaTOB
JeATEeIbHOCTH, JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIILHOCTh (B TOM YHCIE€ B XOJ BBINOJHECHUS
(GU3NYECKOTO HWCCIACAOBAaHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSATENIBCTB, WM3MCHMBIIUXCS CHUTyallui, YCTAHOBJICHHBIX OIITHOOK,
BO3HUKIIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIHU U YCIOBUSM;

CTaBUTH C€Os1 HA MECTO JPYroro 4yeaoBeKa B X0J1€ CIopa U JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;
MIPU3HABATh CBOE MPaBO Ha OMIMOKY IPH pelIeHUH (HU3NUSCKUX 3a71a4 Uiu
B YTBEPKIACHUSX HAa HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYTroro.



INPEAMETHBIE PE3YJIbTATDBI

K koHIy 00yueHus B 7 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00YHAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TMOHATHS:  (PU3NYECKWE W  XHMHYCCKUE  SIBJICHHS,
HaOJIIOZICHUE, SKCHEPUMEHT, MOJEIb, TUIOTE3a, CAUHUIBI (HU3UYECKUX
BEJTMYMH, aTOM, MOJIEKyJa, arperaTHbIE COCTOSHHUS BellecTBa (TBEpOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JBWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOpHUsA, PaBHOACUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIacTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuyath siBiaeHUS (nuddys3us, TEIUIOBOe ABUKEHUE YaCTUIl BEIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE JBI)KCHHUE, HWHEPIHS,
B3aMOJCHCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aKPEIUIEHHOW OCHIO
BpallleHus, Nepenaya AaBICHUS TBEPABIMU TEJIaMH, >KHUIKOCTSIMHU H
razamy, arMocdepHoe JaBlieHWEe, IUIaBaHUE TeJ, MpEeBpaIleHUs
MEXaHUYECKON JHEPruM) IO OMHUCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpY>KalollleM MHpe, B TOM uHclie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMUBOM M HEKUBOU
NpUpPOJE, ACUCTBUE CHJIBI TPEHUS B TIPUPOJAE W TEXHUKE, BIHSHHC
aTMOC(EPHOTO JIaBJICHUS HA )KUBOW OpTraHU3M, IIJIABaHUE PBIO, PhIYary B
TeJIe YeI0BeKa, IMIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (PU3NYECKUX SIBIICHUN;
OIMMCHIBATHh M3yUYCHHBIEC CBOMCTBA TE M (PU3UUECKHE SIBJICHUS, HCTIONB3YS
bu3ndeckue BEIWYWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
My Th, CKOPOCTh, CPEITHSASI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC
Tena, CWiIa TpeHud, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAIKMBAIONIAS CHUJIa, MEXaHH4YecKasi padoTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJIBI, KOX((HUIIMEHT TMOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KHHETHYECKasi W TOTEHIIMAIbHAs DHEPTUs), MPHU OMUCAHUU TPABHIHHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIHOJIb3YeMbIX  BEJIMYUH, HX
0003HAaYeHUA U €IUHMIIBI (U3HUECKUX BEIUYMH, HAXOAUTH (HOPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3NYECKYIO BEJIMUMHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEH (DM3UYECCKUX BEIIMUNH;
XapaKTEePU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBJICHUS W IPOIECCHI,
UCIIOJIb3Ys TPaBUIIA CJIOKEHUS CUJI (BAOJb OJHOM MPsiMOit), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesia, MpaBUJIoO paBHOBECHS pblyara (010ka),



«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPrud, MPU HTOM JaBaTh CJIOBECHYIO (HOPMYJIHUPOBKY 3aKOHA H
3aMUCHIBATh €70 MATEMATUYECKOE BHIPAXKEHNUE;

OOBSACHATH (PU3UYECKUE SIBICHUS, IPOLECCHl U CBOMCTBA TEJl, B TOM YHCIIE

U B KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TTPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha 1—2 M3yueHHBIX CBOMCTBA (HU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peumarb pacy€THble 3aJaud B 1—2 JEUCTBUS, MCIOIB3YS 3aKOHBI H
dbopmyiibl, CBs3bIBalOIME (U3NYECKUE BEJIWYMHBI: HA OCHOBE aHaju3a
YCIIOBUS 33]]a41 3alUChIBATh KPAaTKOE yCIIOBUE, MOACTABIATh (DU3HMUECKHE
BEITUYUHBI B (DOPMYJIBI U TPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIJIsl PEIICHUS 3a]1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4YeHHOU (PU3NUECKON BEJIUUHHBIL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEHIMTh MPU MOMOIIU
(bU3NYECKUX METOOB, B OMIMCAHUU UCCIIEIOBAaHUS BBIJICIATH MPOBEPIEMOE
NpEANnojoKeHne  (rumoresy),  pas3inyaTb W MHTEPHPETUPOBATH
MOJIYYEHHBI pe3yJibTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBO/IBI 10 €T0 PE3YJIbTATAM;

IPOBOAMWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WU
bu3IIecKux CBOMCTB Tel: dbopMyIHpOBATH IPOBEPSIEMbIEC
MPEANOJIOKEHNSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYI0BaAHUSA,
3aMMUChIBATh XOJ OIbITa U (POPMYIUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHM, MAacChl Tela,
00bEMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUs MPUOOPOB C YyUETOM
3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPCHUIA;

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTU OAHONU (PU3NYECKON BETUUMHBI OT
JIPYrol € HCIOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILIEroCsl Tela OT BPEMEHU [BMXKEHHS Tena, CHUJIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00pabOTKH MTOBEPXHOCTEN TE
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOMIAAU CONPUKOCHOBEHUS TEIl, CUJIIBI
YOPYTrOCTH OT YJUIMHEHUS MPYKUHBI, BBITAIKUBAIOMIEH CUIBI OT 00BEMa
NOrpy>KEHHOW YaCTH TeJla U OT INIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeNa, OT TITyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IJIaBaHUsl TEJ, YCJIOBUM paBHOBECHUS phluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUKM  YYE€OHOTO HCCIIEIOBAaHUS, COOUpaTh YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIeAys NPEIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEIHMYMH B BHJIE



NPEJJIOKEHHBIX Ta0IUIl U TpaUKOB, JENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpEeHMs] (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPIOTO Tela, CHila TPEHHUS CKOJBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWiIa, JEHCTBYIOIIas Ha
HNOrpyXEHHOE B KHUJIKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro JeHCTBUs
IOPOCTBIX MEXaHU3MOB), CJIeAys NPeJIOKEHHOW WHCTPYKUUU: TIpHU
BBITIOJTHEHUH HW3MEPEHUI COOMpaTh JKCIEPUMEHTANIBHYIO YCTAaHOBKY W
BBIUUCIISATH 3HAYCHUE NCKOMOW BEJTMYHHBI;

coOJII01aTh MTpaBUila TEXHUKHU 0€30MacHOCTH MPU padoTe C 1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChl, TEPMOMETp, AMHAMOMETp, COOOINAIOIINECsS COCYAbI, OapoMeTp,
pBIYar, MOABWKHBIN U HEMOIBIKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUNBl JEUCTBUA HU3YYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHCAHUA (B TOM YHUCIE:
HNOJIINIHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOW HACOC, APEOMET)), UCTIONB3YS 3HAHUS
O CBOMCTBaxX (pU3UUECKUX SBJICHUN U HEOOXOUMBIE (DU3UUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAUTh HWHPOPMALMIO O  IpHUMEpax)
MPAaKTHYECKOTO HCIOJb30BaHUs (DU3MUECKNX 3HAHWW B TOBCEAHEBHOU
KU3HU JJ1s1 o0ecTieueHus: 0€30MacHOCTH MpH OOpaIleHuy ¢ Mpudopamu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpeie;

OCYIIECTBISATH OTOOp HCTOYHUKOB uH(popmammu B HTepHeTe B
COOTBETCTBHH C 33/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUAW M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB  BBIJIEISATH
uH(POpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEYMBOM WU MOMKET OBITh
HEJIOCTOBEPHOMU;

UCTIOJIb30BaTh MPU BHIIOJHEHUH YUEOHBIX 33aJaHUIl HAYYHO-TIOMYJISIPHYIO
JauTepaTypy  (pU3MUECKOro coaepiaHHs, CIPaBOYHbIE MaTepHallbl,
pecypcsl cetu IHTepHET, BIageTh MpUEMaMi KOHCTIGKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHUKOB MH(pOpMaLuK (PU3HUECKOTO COJEPKaHUsA, B TOM
yycie MyOJIMYHO JAeNaTh KPAaTKHE COOOIIEHHS O pe3yJsibTaTaX MpPOEKTOB
WIM YYEOHBIX MCCIEAOBAHUWA, NIPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHbI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKAAThH
BBICTYIUJICHHE IIPE3EHTALNEN;

IOpU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM pacnpenensithb
00513aHHOCTH B TpyNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHCHUEM IUIaHA JEUCTBUM, aJCKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JESATEIBHOCTh  TIpPYyNNbl,  BBICTPAauWBATh
KOMMYHHUKATUBHOE B3aMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koHIty oOyueHus B 8 kjacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTb CPOPMHUPOBAHHOCTD y 00YUaIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TETNIOBOE JIBHXKCHUE
aTOMOB U MOJIEKYJI, arpEeTaTHhIE COCTOSIHUS BEIIECTBA, KPUCTAJUTMYECKHUE U
amop(HBIC TeJa, HACHIIICHHBI W HEHACBIIEHHBI Map, BIAXHOCTb
BO3/1yXa, TEMIIepaTypa, BHYTPEHHSAS SHEPrUs, TEIJIOBOW JIBUrATElNb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, JICKTPUUECKOE MOJIe, MPOBOHUKHI

U JUAJIEKTPUKU, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
paszinuath SIBJIEHUA (TEIUIOBOE PAaCIIMPEHUE U CXaTue, TeIUlonepeaaya,
TEIUIOBOE PaBHOBECUE, CMAYMBAHUE, KaNWUIAPHBIC SIBICHUS, HCIAPEHUE,
KOHJICHCAIWs, TUIaBJICHUEe, KpHUCTa/UIM3anus (OTBEepJeBaHUE), KHUIICHUE,
Temionepeaaya (TETIOMPOBOIHOCTb, KOHBEKIIHUS, H3JIyYEHUE),
ANIEKTpU3alMs TeJl, B3aUMOJICHUCTBUE 3apsJiOB, JAEHUCTBUSL IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICVICTBUE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJISI Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHTYKIIHS)
10 ONHUCAaHUI0O UX XAapPAKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHHUE;

pacmo3HaBaTh TPOSBICHHE HW3YYEHHBIX (U3WYECKUX SBICHUU B
OKpYXKaloleM MHpEe, B TOM 4YHCIe (U3UYECKUE SIBICHUS B TIPUPOJIE:
MOBEPXHOCTHOE HATHXKECHHWE U KANWUISIPHBIC SBICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpuponae, uznydyeHue CosiHIa, 3amep3aHue BOJOEMOB,
MoOpcKHe Opu3bl, 00pa3oBaHKE POCHl, TYMaHa, UHEs, CHETa, JIEKTPUIECKHE
SBJICHUSI B aTMoc(depe, dJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MarHUTHOE
noyie 3emMiid, APEiQ IMOTIOCOB, POJIb MATHUTHOTO TIOJS JJIS JKU3HU Ha
3emJie, MOJAPHOE CUSHUE, TTPY 3TOM MEPEBOJIUTH MTPAKTUUECKYIO 33/1a4y B
y4eOHYI0, BBIJCIATh CYIICCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHUI;

OTMCHIBATh M3yUYCHHBIEC CBOMCTBA TE M (PU3NUYECKHE SIBICHUS, HCTIONB3YS
dbu3nYecKre BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHsl, KOJIMYECTBO
TEIUIOTHI, yJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAS  TEIIOTa
IJIAaBJICHUS, YJENIbHAs TEIUIoTa IMapooOpa3oBaHMs, yACHbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOTO JACHCTBUSA TEIIOBOU



MAIllMHbI, OTHOCUTEJIBbHAS BIAXHOCTb BO31yXa, JJIEKTPUUYECKUMN 3apsn,
CUJia TOKa, BJIEKTPUYECKOE HAIIPSKEHHUE, CONPOTHBIICHUE IPOBOJIHMKA,
yAETbHOE  CONpPOTHBIICHHWE  BemiecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHUM TPABWIBHO  TPAKTOBATH
(bu3MYECKUN CMBICI HCIOJIb3yEMbIX BEIMYMH, O0O3HAUYEHHS] U EOUHULIBI
(Gu3MYECKUX BEJIUYUH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOLIUE JIAHHYIO
(GU3MYECKyI0 BEIUYHMHY C JPYTUMHU BEIUYMHAMU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBIEHUS M IPOLECCHI,
WCTIOJIB3Ysl OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU
CTPOEHHUsI BEIIECTBA, NPHUHIMI CYNEPHNO3ULUU NOJIEH (HA KAaYECTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa JuIsl yyacTKa LIEeTH, 3aKOH
Jxoyna—J/leHna, 3akOH COXpaHEHUSI DSHEPrUM, MpPU HOTOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aMKMChIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHNUE;

OOBSICHATh (PU3UUECKHE MPOLIECCHl W CBOWCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYecKux
IIaroB C OMopol Ha 1-2 HW3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUM,
(bu3nYeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemarb pacy€THbE 3aJadyu B 2—-3 JEUCTBUA, HCIOJIb3YsS 3aKOHBI U
dbopmynbl, cBA3bIBarONIME (U3UMUYECKUE BEIMYMHBI: HA OCHOBE aHaIU3a
YCHOBUSL 3a/1a4M 3allMChIBATh KPATKOE YCJIOBHUE, BBISBISITH HEAOCTATOK
JMAHHBIX I pelIeHHs] 3aJadyd, BBHIOUpPATh 3aKOHBI U  (QOPMYIIbI,
HEOOXOUMbIe il €€ pelIeHHus, NPOBOAUTH PACUEThl UM CpPABHUBATH
MOJTy4YeHHOE 3HauUeHue (GU3NYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXKHO PEHIUTh MpPU MOMOUIU
(bu3MYEeCKUX METOJOB, HCIOJIb3ysl OMHCAHUE WCCIIEOBAHUSA, BBIICIATH
IIPOBEPSAEMOE  IPEAIIOIOKEHUE, OLECHMBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJICHUSI UCCIIEA0BAHNs, 1€TATh BbIBOJBL;

OPOBOAMUTH OMBITHI MO HAOMIOACHHIO (DU3MYECKHX SIBICHUNA WU
(u3NYECKUX CBOWCTB Tel (KallWUIAPHBIE SBJICHUS, 3aBUCUMOCTD JJaBJICHMUS
BO3/lyXa OT €ero 00b&éMa, TeMIiepaTypbl, CKOPOCTH IIPOLIecCca OCThIBAaHUS U
HarpeBaHusl MPU M3IYUYCHUH OT I[BETa H3JIy4aromie (TOorionaroiei)
ITOBEPXHOCTH, CKOPOCTb HMCIIAPEHHs] BOABI OT TEMIIEPATYpPbl KUIKOCTH H
IUIOIAAM €€ IIOBEPXHOCTH, DJJIEKTPU3aLMs Tel M B3aUMOJEHUCTBUE
IEKTPUYECKUX  3apsI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJ€H ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHATHOTO TOJII HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMATHHTA,



CBOMCTBa dJEKTPOJABUTATEN TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MIPOBEPsIeMbIC MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XOJ OIbITa U (POPMYITUPOBATH BHIBOIBI;
BBIIIOJHATh  NOPSIMBIE  WU3MEPEHUA  TEMIEpPaTypbl,  OTHOCUTEIBbHOU
BJIQJXHOCTU BO3/yXa, CHJbl TOKAa, HAIMPSHKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3MUECKUX BEITUYWH, CPABHUBATh
pE3ybTaThl U3MEPEHHM ¢ YIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
MIPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hM3UYECKONU BEJTMUUHBI OT
JIpPYrol C UCHOJIb30BAHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAX IOMEePEYHOTO
CEUYEHUS U YJEIbHOIO CONMPOTUBIICHHS BEILIECTBA TPOBOJIHUKA, CUIIBI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANpsHKEHHsT HAa  IPOBOJHUKE,
UCCIICIOBAHUE IIOCIEAOBATEIBHOIO U  MAPAJUIEIBHOIO  COCAUHEHUU
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEIOBAaHUE, COOMpPATh YCTAHOBKY H
BBHITIOJIHATh U3MEPEHUS, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCHUPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHUAE TaOMUI] U TpaduKoB,
JIeJIaTh BBIBOJIBI IO pE3yJibTaTaM UCCIICIOBAHUS;

MPOBOJIUTHh KOCBEHHbIE U3MEpEHUs] (PU3NYECKUX BeIU4UH (yAelbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBICHUWE MPOBOAHMKA, paboTa U
MOIIIHOCTh AJICKTPUYECKOTO TOKA): TJIAHUPOBATh M3MEPEHUs, COOMpaTh
AKCHEPUMEHTAIIBHYIO YCTAHOBKY, CJHEAYS MPEIJIOKEHHONW WHCTPYKIHMH, U
BBIYUCIISATH 3HAYEHNUE BEJIMYMHBI;

co0Jiro1aTh MIpaBUiia TEXHUKH O€30MMaCHOCTH MpH padoTe ¢ 1a00paTOpHBIM
o0opy/I0BaHUEM;

XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBHUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX oOmNucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIBTMETP, CUETUHMK DSIIEKTPUUYECKOW IHEPTHH, 3JIEKTPOOCBETHTEIBHBIC
PUOOPHI, HATPEBATEIBHBIC AIEKTPONPUOOPHI (MIPUMEPHI ), FTEKTPUICCKUE
MPEJOXPAHUTEIIH, DTIEKTPOMATHUT, SJIEKTPOJIBUTATENIh MOCTOSIHHOTO TOKA),
WCIIOJIB3ysl 3HAHUSA O CBOWMCTBaX (DU3UYECKUX SIBJICHUN W HEOOXOIUMBIC
busnUeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MOPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIBHBIC
npuOboOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATb CXEMbl DJICKTPUUYECKUX
LEIEN C MOCIeI0BATEIbHBIM U NapAJLIEIbHBIM COETUHEHUEM AJIEMEHTOB,
pasnuyasi yCIIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX LIETICH;



e TMPUBOAUTH NpUMEpPbl  (HAXOAWTh HHPOPMALUIO O  TPUMEPAX)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOU
AKU3HU A7 oOecriedeHust 0€30MacHOCTH IpHU 0OpalieHny ¢ mpudopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS W COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKPYKAIOIIECH Cpejie;

e OCYIIECTBIATh MOUCK HWH(MOpMAIUU (HUIUIECKOTO COACpKAaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M NTYTEM CpaBHEHUS
JIOTIONTHUTEIIFHBIX ~ MCTOYHUKOB  BBIJACIATH WHGOPMAIIMIO, KOTOpPAs
SIBIISIETCS] IPOTUBOPEUMBON MITH MOXKET OBITh HEJJOCTOBEPHOM;

e HCIOJB30BaTh MIPH BHITIOJHEHUH YUEOHBIX 3a/IaHNi HAYUHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MUECKOro  coAepXaHHUs, CIPaBOYHbIE MaTepuabl,
pecypchl cetu IHTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHOOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M KpaTKHE YCTHBIE COOOIICHWUS,
0000mass wuHMOPMAIUI0O U3 HECKOJBKAX HCTOYHHKOB (PU3UUECKOTO
COJEpKaHusi, B TOM 4UHCJIE MyOJUYHO TMPEJCTABIATH PE3YyJIbTaThl
IPOEKTHON WJIM HCCIIeI0BATENbCKOW AESITENbHOCTH, MPU 3TOM TPaMOTHO
UCTIONb30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIIJICHUE MPE3CHTAIIUEH;

e TPU BBIOJHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBAaHUN (U3HUECKUX
IPOLIECCOB paclpeesiaTh OOS3aHHOCTH B TpYyNNEe B COOTBETCTBUHU C
MIOCTaBIICHHBIMHU 3a/1a4aMH, CJICAUTH 32 BHITIOJHEHUEM IUIaHA ICUCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBINH BKJIaa B
JeSTEIILHOCTH TPYIIIBI, BEICTPanBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTH Pa3peliaTh KOH(IUKTHI.

K konIty o0yuenus B 9 kiiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJHKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Yy OOYJAFOIIUXCST YMEHUM:

e WCIONB30BaTh TOHATHS: CHCTeMa OTcu€Ta, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMXKECHUS, AePopMarius
(ympyrasi, mjaacThuyeckasi), TPEHHE, IEHTPOCTPEMHUTEILHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KH, LIEHTP TSKECTH, aOCOMIOTHO TBEPIOE TEIO,
LEHTP TSKECTHU TBEPAOIO TEJIa, PABHOBECHUE, MEXaHUYECKUE KOJIEOaHUS U
BOJIHBI, 3BYK, MH(pPa3ByK M YJIBTPa3BYyK, JJIEKTPOMArHWTHBIC BOJIHEI,
IIKaJIa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CTHEKTPHl MCIyCKaHWsl M MOTJIONMIEHUs, anb(da, OeTa- U raMMma-u3mydeHus,
U30TOIIBI, si/IEpHAsi YHEPTeTUKA,

e pasnuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JIBUKEHUE, CBOOOJHOE
naJieHue TeJ, pAaBHOMEPHOE JBUKEHHE M0 OKPY>KHOCTH, B3aUMOICHCTBHE



T€J, PEaKTUBHOE JBWIKEHHWE, KoyiebaTenbHOE NBIKCHHE (3aTyxarolue |
BBIHY’KJICHHBIE KOJIEOAHWs), PE30HAHC, BOJHOBOE JBUMIKEHHE, OTPAKECHUE
3ByKa, MPSMOJUHEWNHOE PaCIpOCTPAaHEHHUE, OTPAKEHUE U MPEIOMIICHUE
CBETA, MIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA, Pa3JIoKeHUE OEJI0ro CBETa B
CIEKTp U CJOXXEHHUE CIEKTPaJIbHBIX I[BETOB, JHCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHHE JMHEWYATOrO CIIEKTpa
M3JIYyUYEHUSI ) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SIBIICHUH B
OKpYy’XaroleM Mupe (B TOM uuciie (PU3NUECKUE SBJICHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE I1aHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHSITHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 53XO0, ILIBeTa Tedl,
ONTUYECKHUE SIBICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIUMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3JYYCHHM, €CTECTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, DPAJUOAKTHUBHOE H3IyYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX H3JIYYEHUN Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3a7ady B
y4eOHYI0, BBIACIATh CYIIECCTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UUECKUX
SIBIICHU;

OTMKCHIBATh U3yUYCHHBIEC CBONCTBA TE M (PU3UUYECKUE SIBJICHUS, HCTIONB3YS
¢bu3nyeckue BeNUYMHBI (CpelHSAsI U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JBMXKEHUHU, YCKOPEHHUE, NEpPEMEIICHHE, MyTh, YIJIOBas
CKOpOCTb, CUJIa TPEHUS, CUJa YNPYrOCTH, CUJa TSAXKECTH, YCKOPEHUE
CBOOOJTHOTO TIQJEHWs, BEC Tela, HUMITYyJbC Tella, WMIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIHOCTh, NOTCHIMAIBbHAS DSHEPTHs Teda,
MOJHSITOrO0 HaJl TMOBEPXHOCTBHIO 3€MJIM, MOTECHIMAIbHAS SHEPIHsl CKAaTOU
NPY>KUHBI, KUHETHYECKash SHEPrus, IOoJiHAasg MEXaHW4YecKass SHeprus,
MIEPUO]T U 9acTOTa KOJICOaHM, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBE€Ta, MOKA3aTeNib MPEJIOMJICHUS] CPEJIbl), TP ONMKHCAaHUU
MPaBUJIBHO TPAKTOBAaTh (DU3MYECKUH CMBICT HCIOIb3YEMbIX BEITUYHH,
0003HAaYEHUA U EIUHMIIBI (U3HUECKUX BEIUYMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIONIUE JIaHHYIO (DU3WYECKYIO BEIMYUHY C JPYTUMHU BEIUYMHAMM,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEN (M3UIECCKUX BEIIMUNH;
XapakTepu3oBaTh CBOWCTBA TeJy, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLNN CYNEPHO3ULMN CUJI, NPUHUMUII OTHOCHUTENbHOCTH ['anmies,
3akoHbl HBIOTOHA, 3aKOH COXPaHEHHUsI MMITYJIbCA, 3aKOHBI OTPa)XEHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MACCOBOTO YUCET



IpU SICPHBIX PEaKIUAX, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIMChIBATh €0 MAaTEMATHUYECKOE BHIPAKECHUE;

OOBSCHATh (PU3UUECKHE IMPOLIECCHl M CBOWCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPAKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BbIABIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
I1aroB ¢ OMopoi Ha 2—-3 M3YUYEHHBIX CBOWCTBA (PU3WYECKUX SIBICHUH,
(bu3nYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacy€éTHble 3ajaud (omMparIIMecss Ha cucreMy u3 23
ypaBHEHMI ), UCTI0JIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIIE (PU3MUECKHE
BEJIMUMHBI: Ha OCHOBE aHalIM3a YCIOBUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCJIOBHE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC JTaHHBIE, BHIOWPATh
3aKOHBI U (HOPMYJIIBI, HEOOXOUMBIE JIJIsl PEIICHHUS, IPOBOJAUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAuYeHHUs] (U3HUECKOU
BEJIUYUHBL;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO pEHIMTh MPU MOMOIIU
($U3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHHME HWCCIEIOBAaHUS, BBLICIATH
IIPOBEPSEMOE NPEANOJIOKEHHE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsAJKa
NPOBEJCHUS  UCCIENOBAHMS, JIeJlaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOJEHUHN U OTIBITOB;

IPOBOAMWTH OMBITHI MO HAOMIOACHUIO (DU3MYECKUX SBICHUM WU
¢du3znyecKux CBOMCTB Ten (M3y4yeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsl PHEPrUU, 3aBUCUMOCTb Mepuofa KOJeOaHUW MPY>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY]Ibl MJIbIX KOJIEOAHUM, TPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA,
pa3noxeHue Oenoro cBera B CHEKTP, U3YUYEHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUS TpeaMeTa B coOuparomien
JMH3€E, HAOJIOJACHUE CIUIONIHBIX M JIMHEHYATBhIX CHEKTPOB M3ITYUYEHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 HW30bITOUHOrOo Habopa
o0Opy/lOBaHus, OMNHUCHIBATH XOJ ONbITA W €ro  pe3yJbTaThl,
(bOopMyIUPOBATh BHIBOIBI;

IPOBOANUTH MPHU HEOOXOJUMOCTHU CEPUI0 MPSIMBIX M3MEPEHUMN, OMpenesss
CpelHee 3HAaYeHHEe W3MEpPSIeMOM BeIMYMHBI ((POKYCHOE paccTOsHUE
cobuparomieid JIMH3bI), OOOCHOBBIBaTH BBIOOP crmoco0a HM3MEpPECHUS
(M3MEPUTENHLHOTO MTPUOOPA);

IPOBOJUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIUMYHH C
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBW)KEHUU 0O€3 HadyalbHOM CKOPOCTH, MEpHoja
KOJICOaHUI MAaTeMaTH4eCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIila OTPaXEHUs CBETa OT yIJjla MaJCHUs W yrjia NpeIOMJIEHUs OT yria



NaJieHus): IUIAaHUPOBATh HCCIIEJOBAaHUE, CaMOCTOSTENIBLHO CcOOMpaTh
YCTaHOBKY, (DMKCHPOBaTh pe3yJbTAaThl TOJXYYCHHOW 3aBUCHMOCTH
bu3nYecKuX BEIUYUH B BUJE TaOMUIl U rpaduKOB, JEiaTh BBIBOJBI IO
pe3yibTaTaM UCCIe0BaHMS;

NPOBOJIUTh KOCBEHHBIE H3MEpPEHHS (U3MYCCKUX BEIWYMH (CpPEIHSS
CKOPOCTh M YCKOpEHHE Tela IpH pPaBHOYCKOPEHHOM JIBUKCHHHU,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHSI CKOJBKCHHsI, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoJl KojeOaHUl MaTeMaTHYecKOro M MPYKMHHOTO MAasTHUKOB,
ONTHUYECKasl Cuja coOuparolmeid JIMH3bI, PAJAUOAKTUBHBIM  (OH):
IUTAHUPOBATh M3MEPEHUs, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJIHATh M3MEPEHHS, CIEAYs MPEATIOKEHHON WHCTPYKIMH, BBIYUCISATH
3HAa4YeHHE BEJIMYMHBI U aHAIM3UPOBATH TOJTYYCHHBIE PE3YIIbTATHI C YUETOM
3aJIaHHOW MOTPENTHOCTH U3MEPEHU

cO0JII01aTh MpaBUIIa TEXHUKHM 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIC TPU3HAKH M3YyYEHHBIX (UINIECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOYEUHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJeNb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBHS HM3yYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMUCaHHUA (B TOM YHUCIE:
CIIUJOMETp, OATYUKU TOJIOKEHHs, PACCTOSHHUS M YCKOPEHHS, pakKera,
9XOJIOT, OYKH, TIEPUCKOI, (OTOoAaINMapar, ONTUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUA U HEoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BATh CXEMBI U CXEMATUYHbIE PUCYHKH N3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB
NPy PEIICHUN Yy4eOHO-TIPAKTHYECKUX 3a1ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUI B INTOCKOM 3€epKaJie U COOMparoIeH JINH3E,
OPUBOAUTH  MpHUMEPHl  (HAXOAUTh HWHPOPMALMIO O  I[PHUMEpax)
NPaKTUYECKOT0 HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOU
KU3HU A1 oOecriedeHnsi 0€30MacHOCTH U 0OpaIieHny ¢ IpudopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHHS 3JI0POBbS W COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MIOBEJICHUS B OKPYXKAIOIIeH Cpee;

OCYWIECTBIISATh TMOUCK HMHPOpPMALUU (PHU3UUECKOTO COACPKAaHUS B
HutepHere, caMoCTOSATENEHO (hOPMYIUPYS TOMCKOBBIN 3aIIPOC, HAXOAUTh



NyTH ONPEJENICHUs JOCTOBEPHOCTH MOTYyYEeHHON HH(POPMAIIMU Ha OCHOBE
MMEIOLIMXCS 3HAHUW U TOIIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh PU BHIIOJHEHUH YUEOHBIX 3aJaHUI HAYyYHO-IIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COAEpXaHUs, CIPABOYHbIE MaTepUabl,
pecypcel cetu IHTEepHET, BllaieTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3oBaHus HH(OOPMALIMU U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE
uH(OpMAIMU U3 HECKOJbKHX HMCTOYHUKOB (PU3MUYECKOTO COACpPIKAHUSA,
yOJIMYHO MPEACTABIIATH PE3YJIbTAThl IPOEKTHOM WM UCCIIE0BATEIbCKON
NEATEIBHOCTH, IIPU  3TOM TPAMOTHO  MCIOJIb30BATh  M3YYCHHBIN
NOHSATUMHBIN amnmapaT HM3y4yaeMoro pasjena (U3MKM U COIMpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTauuell C y4€ToM OCOOEHHOCTEW ayAuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KonuvecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabnubsie  IIpakTHue
n/n NMPOorpaMMbl Bcero
padoThI padoThI
Pasznen 1. ®usuka u eé posib B IO3HAHUHN OKPYKAKOIIET0 MUPa
1.1 ®du3mka - HayKa o MpUpoe 2
1.2 PuznyecKkre BEIMUYNHBI 2 1
1.3 EcTtecTBeHHOHAYUYHBIN METO]] TO3HAHUS 2 1
Hroro no pazneny 6
Pa3nes 2. [leppoHayajibHbIe CBe/ICHUS] 0 CTPOEHUH BelllecTBa
2.1 CtpoeHue BerecTBa 3
29 JIBr>KeHUE 1 B3aMMO/JICHCTBUE YACTHII 3 1
' BEIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 3
Wroro no paszneny 9
Pa3nen 3. /IBu:keHUe U B3aMMOJAeHCTBHE TeJ
3.1 MexaHuueckoe IBUKEHHE 5
3.2 HNuepuus, macca, IIIOTHOCTD 5 1




3.3 Cuia. Bune! cun 17
Uroro no pazgeny 27
Pa3nea 4. /laBieHue TBEPABIX TeJl, JKMIAKOCTel U ra3oB

41 JaBnenue. llepenada naBineHus: TBEPALIMU 5
' TeJaMU, )KUJIKOCTSIMU U ra3aMu

4.2 JlaBieHue KUIKOCTH 7

43 ATMochepHOoe 1aBlIeHHE 8

44 JleficTBHE KUAKOCTH U ra3a Ha MOrpyKEHHOE g
' B HUX TEJIO
Hroro no pazneny 28
Pa3nes S. PaGoTa m MOIIHOCTB. DHeprust

5.1 Pabora 1 MOIIIHOCTE 6

5.2 IIpocTsie MeXaHU3MBI 7

53 Mexanudeckasl SHEPTUs 6
Wroro no paszneny 19
Pa3nes 6. [loBTOpHTENBbHO-00001IA0IIHIT MOLYIb

6.1 [ToBTOpeHMe U 00001IIEHUE COAECPIKAHIS g

Kypca GHU3UKH 3a 7 KJlacc.




Hroro

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

12




8 KVIACC

KosmuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne n/m Kounrpoabubie  IIpakruu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Pa3gen 1. TenioBbIe ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIlECTBA 10
1.2 TeroBbie POIECCHI 25 1 5
Hroro no pazgeny 35
Pazjen 2. DjekTpuyecKue ¥ MATHUTHbIE SIBJIEHUSA
)1 DJIEKTpUYECKHE 3apsiibl. 3apsyKEHHbIE Tella 10 1
' U UX B3aUMOJECICTBUE
2.2 ITocTOsIHHBIN DIIEKTPUYECKUN TOK 25 2 7
2.3 MarnuTtHbI€ SIBJICHUS 10 1 1
24 DNeKTpOMarHuTHasi UHAYKIUS 10
Hroro no pasneny 55
Paszgea 3. [ToBTOpUTENBbHO-0000 1AM MOAYIb.
31 [ToBTOpeHUe u 06001IeHNE CONEPIKAHUS 9
' Kypca (usuku 3a 8 Kiacc.
Hroro 9




PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

102

14




9 KJIACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

KonTpoabubie  IlpakTuyu
NMPOrpaMMsbl Bcero
padoTsbI padoThI
Pa3zgen 1. Mexannueckue siBJeHHUS
11 MexaHn4eCcKoe JBHKEHUE U CIIOCOOBI €T0 10 ]
' OIUCAHUS
1.2 BzaumoneiicTBue Tei 20 1 3
1.3 3aKOHBI COXPAHECHUS 10 3
Wroro no pazneny 40
Pasznea 2. Mexannueckne KoJie0aHHS M BOJIHBI
2.1 Mexanndeckue KonebaHus 7 3
2.2 MexaHndyeckue BOJIHBI. 3BYK 8 1 3
Nroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
31 DNEKTPOMarHuTHOE I0JIE U 6 )
' AJIIEKTPOMATHUTHBIE BOJIHBI
Uroro no pazaeny 6
Pa3nen 4. CBeToBbI€E SIBJIEHUA
4.1 3aKOHBI PacCIpOCTPAHEHHUS CBETA 6 2




4.2 JIuH3bI ¥ onrTUYecKKe MPUOOPHI 6 3
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2
Uroro no pazaeny 15
Paszgea 5. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue ¥ norioneHue CBeETa aToMOM 4 1
5.2 CrpoeHue aTOMHOTO sipa 6 1
53 SnepHblie peakuu 7 1
Hroro no pazneny 17
Pa3nes 6. [loBTOpHTEIBHO-00001IAK0IIHI MOLY.Tb
6.1 [ToBTOpeHue u 0600IIEHNE COEPIKAHMS 9 )
' Kypca dusuku 3a 7-9 Kimacc
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




INOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KonuvecTBo yacos
Nen/m | Tema ypoka Kontpoabubie | IlpakTHYeck
Bcero
padoThI padoThI
1 ®usznka — Hayka o0 npupoJie. SBneHus 1
npupoisl. GuznuecKue IBICHUs
) ®dusuka — Hayka o npupoze. SBienus |
npuposl. Pu3nuecKue IBICHUs
3 Mexanuveckue, TEIUIOBbIE, JIEKTPUUECKUE, |
MarHuTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS
4 Mexanuueckue, TEIUIOBbIE, JIEKTPUUECKUE, |
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJIICHHSI
5 ®u3nyecKe BEIMUYUHbBI U UX U3MEPEHHE 1
VYpok-uccrnenosanue "M3mepenue
6 TEMIIEPATyPhl IPU MTOMOIIH KUAKOCTHOTO 1 1
y
TEPMOMETpA U AaTYUKaA TeMrepaTypsl”
Kak ¢u3uka u apyrue ecTeCTBeHHbIE HAyKU
7 n3yyvarot npupoay. EcrecTBeHHOHay4YHbIN |
MeTtoA nmo3HaHus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJEJIEN
VYpok-uccnenosanue "lIpoBepka runoressl:
2 JANbHOCTD MOJETA APUKA, TYIIEHHOTO | 1
TOPU30HTAJIBLHO, TEM OOJIbIIIE, YeM OOJIbIIIe
BbICOTA ITycKa"
9 Crpoenue Bemectsa. OnbITHI, 1




AOKa3bIBAOIUC TUCKPETHOC CTPOCHUC
BCIICCTBA

Crpoenue BeriectBa. OMBITHI,

10 JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIlECTBA
Crpoenue BeniectBa. ONBITHI,

11 JTIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE
BEIlECTBA

12 JIBr>xeHne 4yacTHIl BEIIeCTBa

13 JIBM>KeHUE YacTHUIl BEMIECTBA

14 JIBH>KeHue 4acTHIl BEIECTBA
Ypok-uccinenoBanue «ONbITH IO

15 HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS
ra3soB»

16 ArperaTHble COCTOSIHUS BEIIECTBA

17 ArperaTHble COCTOSIHUS BEIIECTBA

18 ArperatHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b MeX 1y CBOMCTBAMH BELIECTB B

19 Pa3HbIX arperaTHbIX COCTOSHUAX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHHM BOBI

20 Mexannueckoe qBUKeHUE. PaBHOMEpHOE 1
HEPaBHOMEPHOE JIBI)KCHHE

71 Mexannueckoe JBUKeHUE. PaBHOMEpHOE 1

HEpaBHOMEPHOE JBI)KEHUE




Mexannueckoe ABUKEHUE. PaBHOMEPHOE U

22 HEPaBHOMEPHOE JIBUKECHUE

3 Mexannueckoe JBUKEHUE. PaBHOMEPHOE 1
HEPABHOMEPHOE JABM)KEHUE

24 Ckopoctb. EnuHuie! ckopoctu

25 Pacuer nmyTtu 1 BpeMeHU JBUKEHUS
Wuepuus. 3axon nnepuuu. Bzaumoneiicrsue

26 TeJl KaK [IPUYMHA U3MEHEHUS CKOPOCTH
JIBYKEHUS TEJ
HNuepuus. 3akoH nnepuuu. Bzaumosericteue

27 TeJ KaK NPUYMHA U3MEHEHUS! CKOPOCTH
JIBUKEHUS TEJ
Wuepuus. 3akoH nHepuuu. Bzaumopeiicrsue

28 TeJ KaK NPUYMHA U3MEHEHUS! CKOPOCTU
JBUYKEHUS TEJ

29 [TnotHOCTH BemecTBa. Pacuer macchl u
o0BeMa Teja 1o ero MJIOTHOCTH

30 JlabopaTtopHas paborta «OnpeneneHue
IJIOTHOCTH TBEPAOTO TEJIA»

31 Pewrenue 3anay no reme "[1noTHOCTH
BemiecTna"

1 Cuna kak XxapakTepuCTHKa B3aUMOJEHCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka

13 Cuiia KaKk XapakTepucTrUKa B3auMOJIEHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka

34 JlaGopatopHnas pabota «3yuenue




3aBUCHMOCTH pacTspkeHus (aedopmarmn)
MPYXUHBI OT MPUIIOKEHHOM CUITBD)

35 SIBnenune TaroreHus. Cuia TSHKECTH

36 SBnenue Tarorenus. Cuiia TSHKECTH
CBs13b MEX]ly CUJION TSAKECTH U Maccoi

37 tena. Bec Tena. Pemenue 3amad mo Teme
"Cuna TsoxecTu"

13 Cuna TsKeCTH Ha IPYTHX IJIaHeTax.
duznyeckre XapaKTepUCTUKU TIJIaHET

39 Nsmepenue cun. J{lunamomerp

40 Nsmepenune cui. JlunamomeTp

41 Bec Tema. HeBecoMocTh

42 Bec Tema. HeBecoMocTh

43 CrnosxeHue IByX CUJ, HallpaBJIEHHBIX 1O
OJIHOM IpsiMoii. PaBHOIEHCTBYIOIIAS CHIT

44 Pemenwne 3agau mo teme
"PaBHonelicTByrOMmAast cui'

45 Pemrenue 3amad mo reme
"PaBHonelicTByromas cui'

46 Pemrenne 3amad mo teme
"PaBHoneiicTByrOMmIAast cui'

47 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B npupoe U TEXHUKE

48 TpeHue CKOJIbKEHUS U TPEHHUE MOKOSI.




Tpenue B npupoie U TEXHUKE

49

TpeHune ckoIbXEHNS U TPEHUE MTOKOS.
Tpenue B npuposie U TEXHUKE

50

51

JlabopaTopHas pabora «M3ydenne
3aBUCUMOCTH CHJIBI TPSHHUS CKOJIBLKEHUS OT
CHJIBI JIaBJICHHS U XapaKTepa
COIPHUKACAIOIIMXCS TIOBEPXHOCTE)

Pemenue 3amau Ha onpeeneHue
PaBHOJICMCTBYIONICH CUIIBI

52

Pemenue 3anau no temam: «Bec Tenay,
«['padmueckoe n3o0pakeHNE CUID»,
«Cunby, «PaBHOIEUCTBYIOIIAS CHID»

53

54

55

Pemenue 3agau mo temaM: «Bec Tenay,
«I'padprueckoe H300paKeHUE CHITY,
«Cunby, «PaBHOIEUCTBYIOIIAS CHID»

KonTponbnas paboTa no remam:
«MexaHu4deckoe JBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «"padudeckoe
n300pakeHue cuin», « CHIIbI

Hasnenue. CiocoObl yMEHBIIEHUS U
YBEJIMUEHUS 1aBICHUS

56

JaBieHue raza. 3aBUCMMOCTh JABJICHUS ra3a
oT 00bEMa, TeMIepaTypbl

57

[lepenaua naBneHus TBEPABIMU TEIAMHU,
JKHIKOCTSIMH U rasamu. 3akoH Ilackaist

58

I[aBJIeHI/Ie B X KMJAKOCTH U I'a3€, BbI3BBAHHOC
,Z[GI>'ICTBPI€M CHJIBI TAXKCCTH

59

HaBHCHI/Ie B XXUJKOCTH U Ia3€, BBI3BAHHOC




l[efICTBI/IGM CHJIBI TAXKCCTH

HaBHCHI/Ie B XXUJKOCTH U Ia3€, BBI3BAHHOC

60
NEHUCTBUEM CHUJIBI TSXKECTHU

61 Pemenne 3agau o teme «JlaBieHue B
XKUJKOCTH U rase. 3akoH I[lackais»

6 Pemenue 3agau o teme «JlaBieHue B
JKUIKOCTH U rase. 3axkoH [lackamsy

63 Pemenue 3anau no reme «/laBnenue B
XKUJKOCTH U raze. 3akoH [lackas

64 CooOmraromuecs: cocyabl

65 I'unpaBnnueckuii npecc

66 Manomertpsl. IlopiHeBON KUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [IpuanHe

67 CYIIIECTBOBAHMS BO3IYIIHON 000I0YKH
3emin. 3aBUCUMOCTh aTMOC(EPHOTO
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS

68 Bec Bo3nyxa. ATmMochepHoe naBieHue

69 Bec Bo3nyxa. ATmochepHoe naBieHue

70 W3mepenue armochepHoro nasieHusi. Onsit
Toppuuennu

71 N3mepenune atMmocdepHoro nasneHus. OnbIt
Toppuuennu

72 3aBUCUMOCTH aTMOC(HEPHOTO J1aBJICHUS OT




BBICOTHI HaZl YPOBHEM MOPs

73

bapomerp-anepouna. Atmocheproe
AABJICHUC HA PA3JIMYHBIX BBICOTAX

74

Pemenune 3amau o reme "AtmochepHoe
napjeHue"

75

Pemenwue 3anad mo reme "AtmochepHoe
nasieHue"

76

77

Pemenune 3amau o reme "ATmochepHoe
naBieHue"

HeﬁCTBHe JKHUJIKOCTH M ra3a Ha

IOTPY’KEHHOC B HUX TECJIO. ApXI/IMeI[OBa
CHJIa

78

JlelicTBue ®UIKOCTH U ras3a Ha
MOrPY>KEHHOE B HUX TEJI0. ApXHUMeI0Ba
cuia

79

80

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKUBAIOLIEH CHJIBI, ICCTBYIONIEH Ha
TEJ0, MOTPYKEHHOE B KUJKOCTb)

JIaboparopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca Telia B
BOJIE OT 00bEMA MOTPYKEHHOM B KUJIKOCTh
YJaCTH TeJa»

81

IlnaBanue Tea

82

JlaGopatopHas pabota "KoHcTpynpoBaHue
apeoMeTpa WIH KOHCTPYUPOBAHUE JIOJKH U
onpeaesieHue €€ rpy30n01bEMHOCTH"

&3

Pemenune 3agay no remam: «IlmaBanue




cynoB. Bo3nyxonnaBanuey, «JlaBienue
TBEPABIX TN, KUAKOCTEH U ra30B»

Pemenue 3aaa4d 110 TCMaM: «IlnaBanue

84 cynoB. Bo3nyxomnaBanuey, «/laBnenue
TBEPJBIX TEJ, KHUJIKOCTEH U Ta30B»
85 Mexanunueckas pabota
86 Mexanunueckasi pabota
87 MomHocTs. EnquHuIbI MOIIHOCTH
28 VYpok-uccinenoBanue "Pacy€r MoHoCTH, i
pa3BUBaEMOM IIPH MOIBEME TI0 JecTHUIE"
29 [Ipocteie Mmexanus3Mmel. Peruar. PaBHoBeCcHe
CHWJI Ha phIuare
KonTponbhas pabota no Teme «/laBnenue
90 TBEPABIX TN, KUAKOCTEH U ra30B» /
Bcepoccuiickas nmpoBepouHasi pabota
Pesepubiii ypok. Pabota ¢ Tekctamu 1o
o1 Teme «JlaBneHue TBEPABIX TEM, )KUIKOCTEH U
ra3oB» / Becepoccuiickas mpoBepodHast
pabota /I"'oioBast KOHTpOJIbHAs paboTa
Poruaru B TexHuke, ObITY ¥ IPUPOJE.
92 JlabopaTtopHas pabota «lccnenoBanue 0.5
YCIIOBUI paBHOBECHS phIUara»
93 Pemnrenue 3amad mo teMe «Y CJIOBUA
paBHOBECHSI phlyara»
94 Koadduuuent nmoneznoro aencTBust 0.5




Mexanusma. Jlabopartopnas pabora
«3mepenue KII/| HaKJIOHHON MJIOCKOCTHY

Pemrenne 3agau o teme "Padora,

95 MottHocTs, KIT" !
96 Mexanuueckas sHeprus. Kunetnueckas u |
MOTEHIMAIbHAs SHEPTUs
97 3aKOH COXpAHEHHS] MEXAHUYECKOU SHEPTUH 1
98 3aKOH COXpAaHEHHS] MEXAHUUECKOU SHEPTUH 1
YPOK-3KCIIEPUMEHT IO TEME
"DKCEpUMEHTAIBHOE OIpE/ICTICHUE
99 W3MEHEHUS! KHHETHYECKOU U 1 1
MOTEHIIUATBLHOM SHEPTUH MPU CKATHIBAHUH
TeJa 10 HaKJIOHHOM TUIOCKOCTH"
100 KonTponbnas pabota no reme «Pabota u |
MOIIHOCTb. DHEPTUs»
101 PesepBHblit ypok. Pabora ¢ Tekcramu 1o |
Teme "MexaHn4ecKkoe IBIKeHHE"
102 PesepBHblit ypok. Pabora ¢ Tekcramu 1o |
teme "PabGora. MomHocTh. DHEprus"
OBUIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 102 12




8 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeck
padoTsbI

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON TEOPUH U UX OTBITHHIE
MTOATBEPKICHHS

Macca u pa3sMep aTOMOB U MOJICKYJI

Mopaenu TBEPIOTO, KUJIKOTO U
ra3o00pa3HOro COCTOSTHUM BeleCTBa

OOBbsicHeHHEe CBOMCTB TBEPIOTO, )KUIKOTO U
ra3o00pa3HOro COCTOSHUM BellecTBa Ha
OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OOBbsicHeHHEe CBOMCTB TBEPJIOTO, )KUIKOTO U
ra3o00pa3HOro COCTOSHUM BellecTBa Ha
OCHOBE€ I10JIOKEHUU MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUH

Kpucrannuueckue u amopgHbie Tena

CMmaunBaHue 1 KalnWJUISIPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

CMmauuBaHue u KalnnJIAPHOCTD.
IToBepXHOCTHOE HATSHKEHUE

TemoBoe pacmpeHne U CKaTHe




Temnepatypa. CBsi3b TEMIIEPATYpPbI CO

10 CKOPOCTBIO TEIJIOBOTO JBUKEHUSI YACTHII

1 Temneparypa. CBsi3b TeMIiepaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBUXKEHUS YACTHUIL

2 Buytpennsis sHeprusi. CriocoObl U3MEHEHHUS
BHYTpPEHHEHN 3HEepruu

13 Bunael Terionepenauu

14 Bunael Terionepenauu
Ypok-koupepenus "IIpakTruueckoe

15 WCIIOJIb30BAaHNUE TETUIOBBIX CBOMCTB BEIIIECTB
U MaTepHalioB B IIEJIAX dHeprocoepexenus”

16 KonuvectBo TemnoTsl. Y aenbHast
TEMJI0OEMKOCTh

17 KonuyecTBo TemnoTsl. Y aenbHast
TETJIOEMKOCTh

18 YpaBHeHHE TEIIOBOTO OanaHca.
TernnooOMeH U TEIIOBOE paBHOBECHE

19 YpaBHeHHE TEIIOBOTO OanaHca.
TemnooOMeH u TEIIOBOE PABHOBECHE
JlaGopaTtopHas pabota "VccinenoBanue

20 ABJICHUS TEIJIOOOMEHA MPU CMEIIUBAHUU
XOJIOJTHOW U ropstueit BOAbI"
Pacuer konuuecTBa TEIIOTHI,

21 HEOOXOMMOTO I HarpeBaHus Tela u
BBIJIETISIEMOTO UM MIPU OXJIAXKICHUU

22 JlaboparopHas padora "OnpeneneHue




YACJIbHON TEIIOEMKOCTH BellecTBa"

23

DOHeprus TOIMBA. Y eIbHas TEIIoTa
CropaHus

24

[InaByiienre u oTBEpACBAHUE
KPUCTAJUTMUECKUX TeJ. Y IeJbHas TEIIoTa
ILIABJIEHUS

25

JlaboparopHast pabora "OmnpeneneHue
yIIEIBHOM TETUTIOTHI IJIaBJICHHS JIbJIa"

26

27

[TapooOpazoBanue 1 KOHJIEHCAIHS.
Hcnapenue

[TapooOpa3oBaHue U KOHACHCALIUS.
Ucnapenne

28

Kunenue. Y aenpHas Teniaora
napooOpa3oBaHuUs U KOHJCHCAIUH.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT
aTMoc(hepHOro naBieHUs

29

Bnaxnocts Bo3ayxa. Jlaboparopras pabora
"OnpeaeneHne OTHOCUTEIBHON BIaXKHOCTH
BO3TyXa"

30

Pemenue 3aay Ha onpesieieHne BIaKHOCTH
BO3JIyXa

31

Pemenue 3ana4 Ha onpezeeHue BIaKHOCTU
BO3/yXa

32

[TpuHIIMTIBI paOOTHI TETUIOBHIX IBUTATEIICH.
[TapoBas TypOuna. JIBUraTenb BHyTPEHHETO
CropaHus

33

KIIJI remoBoro asurarens. TemioBsie
JIBUTATENH U 3aIUTa OKPY>KAIOIICH CpeIb




KII/I TermoBoro neurarens. TernoBsie

34 JIBUTATENH U 3alUTa OKPYKAKOLIEH Ccpesbl

35 3aK0oH COXpaHEHUS U MPEBPAIEHUS SHEPTUU
B TEIUJIOBBIX IIpoLieccax
[TonroroBka K KOHTPOJIBHOM paboTe 1O TeMe

36 "TemoBblie saBieHus. MI3MeHeHue
arperaTHbIX COCTOSIHMI BemiecTa"
KoHTponbHas padora o Teme "TermoBsie

37 sBieHud. I3MeHeHune arperaTHbIX
COCTOSIHUH BerecTna"

13 Onektpuzarus Ten. [[Ba poaa
AIEKTPUUECKUX 3apsIIOB

39 OnekTpuzanus tein. J{Ba poaa
AIEKTPUUECKUX 3apsIIOB

40 Ypok-uccnenoBanue "IneKTpusanus TeI
WHIYKIUEN U IPU CONTPUKOCHOBEHUNU"

41 B3aumoneiicTBre 3apssKeHHBIX TEJl. 3aKOH
Kynona

4 B3aumopeiicTBre 3apsyKEHHBIX Tell. 3aKOH
Kynona
Dnekrpuyeckoe nose. HanpskeHHOCTD

43 3JIEKTPUYECKOTro noJjs. [IpuHumn
CYHEPIIO3ULINH 3JIEKTPUUECKUX TOJIEeH

44 Hocurenu snexTpudeckux 3apsjaoB.
DnemeHTapHbI 3apsia. CTpoeHue aroma

45 [IpoBOAHMKYN U AUAIEKTPUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsaa

46 Pewenue 3ana4 Ha IPUMEHEHUE CBOMCTB




SJICKTPUYICCKUX 3apAa0B

Pemienue 3a1a4 Ha NpUMEHEHHE CBOMCTB

47 AIIEKTPUYECKUX 3apsA0B
DJIEKTPUYECKUI TOK, YCIOBUS €ro

48 cyuiectBoBaHus. UcToOuHUKH
AIEKTPUYECKOTO TOKA
DNEeKTpUUECKUN TOK, YCIOBUS €r0

49 cyuiectBoBaHus. McTouHnkmu
AIEKTPUYECKOTO TOKA

50 JIeficTBHS DIIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Jleiictue

51 AIEKTPUUECKOTO TOJIsl HAa TPOBOTHUKH U
JUDJIEKTpUKA"

5 DneKTpUYeCKuil TOK B MeTasiax,
JKUJKOCTSX M razax

53 DneKTpuYecKuil TOK B MeTasiax,
KUJKOCTAX U ra3zax

54 DJeKTpuyecKas erb U €€ COCTaBHBIC YaCTH

55 DJNeKTpUYEeCcKas 1ielb U €€ COCTaBHbIE YACTH

56 Cua Toka. JlaboparopHas pabota
"M3mMepeHue U peryJmpoBaHue CHIIbI TOKa"
DnekTpuueckoe HanpsikeHue. BonbTMerp.

57 JlaGopaTtopHas pabota "M3mepenue u
peryMpoBaHue HaNpsKeHUs "

53 ConpoTuBieHHE IPOBOJHUKA. Y AEIBHOE
COTPOTHBIICHUE BEIIECTBA

59 ConpoTuBieHNE IPOBOJHUKA. Y AEIBHOE




COIIPOTUBJICHHUEC BCIICCTBA

60

JlaGopaTopHas paboTta "3aBUCUMOCTh
AIIEKTPUYECKOTO COMTPOTHBIICHHS

NPOBOJHHKA OT €0 JJIHHBI, TUIOIIAH
IIOTIEPEYHOr0 CEUeHus U Marepuana'

61

62

3aBUCHMOCTD CHJIBI TOKA OT HAIPSHKEHUS.
3akon Oma JJ1d yyacTKa 1enu
3aBUCUMOCTD CUJIbI TOKA OT HAIPSKEHHUS.
3akon Oma Jy1s ydyacTKa Henu

63

64

65

3aBUCHMOCTh CHJIBI TOKA OT HATPSDKEHUS.
3akon Oma 11 y4acTKa 1enu
JlaboparopHas padota "VccienoBanue
3aBUCUMOCTH CHJIBI TOKA, WAYIIIETO Yepes3
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaTpsKeHUs Ha pe3uctope”

IlocnenoBarenpHOE U napajuijiCJIbHOC
COCIAUMHCHUSA ITPOBOJHUKOB

66

HOCJ’IGILOB&TCJ’IBHOG " napajijiCJIbHOC
COCOAMHCHUA ITPOBOJHUKOB

67

JlabopaTtopHas pabora "l[IpoBepka nmpaBuia
CJI0’KEHUS HAIIPSHKEHUN ITPU
MOCJIE0BATEILHOM COETUHEHUH IBYX
pe3uctopon"

68

69

JlaboparopHas padora "IIpoBepka mpaBuia
JUISL CAJIBI TOKA TP MTapajuieIbHOM
COEJIMHEHHUH PE3UCTOPOB"

Pemienue 3a1au Ha npuMeHeHue 3akona Oma
JUIA pa3quH0r0 COCINHCHUA HpOBOI[HI/IKOB




PaboTa 1 MOIITHOCTH 3JIEKTPUYECKOTO TOKA.

70 3akoH [[xxoyns-Jlenna

71 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA.
3akoH J[>xoyns-Jlenna

7 JlaGopaTtopHas pabota "Onpenenenue
paboThl U MOLTHOCTH 3JIEKTPUYECKOT0 TOKa"
DNEeKTPUYECKUE LIETIH U TTOTPEOUTETN

73 3eKTpUYecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

74 ITocTossHHBIE MATHUTEI, X B3aNMOJICHCTBHE

75 Vpok-uccnenosanue "M3yuenue noneun
MOCTOSIHHBIX MarHUTOB"

76 VYpok-uccnenosanue "M3yuenue nonei
MTOCTOSTHHBIX MarHUTOB"

77 MarunuTtHoe noje. MarautHoe nosie 3eMi 1
€ro 3Ha4YCHHE IS )KU3HU Ha 3emiie

73 MarnutHoe noje. MaruutHoe nosie 3eMiH U
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie
[TonroroBka Kk KOHTPOJIBHOM paboTe 1O TeMe

79 "DnekTpuuecKue 3apsiabl. 3apsSKEHHbIC Tela
U uX B3auMoaeucTBus. IlocToIHHBIN
3JIEKTPUUYECKUN TOK"
[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe

20 "DnexkTpuuecKue 3apsiabl. 3apsSKEHHbIE Tela
" UX B3auMojencTBud. IlocTOIHHEBII
ANEKTPUUECKUI TOK"

81 KoHnTtponbHas pabota 1o teme

"DnexkTpruuecKue 3apsabl. 3apsSKEHHbIC Tela




U uX B3auMoaeucTBus. IlocToIHHBIN
aneKkTpudeckuii Tok" / Beepocceuniickas
npoBepoyHas padora /['010Bas KOHTPOIbHAS
paborta

82

PesepBHeIit ypok. Pabora ¢ Tekcramu 1o
teme "[IoCTOSHHBIN 37eKTpuIecKuii ToK" /
Bcepoccuiickas mpoBepouyHas pabora

&3

84

85

OmneiT OpcTena. MaruutHoe nose
IIEKTPUYECKOTr0 TOKa MaruuTHoe nosje
KaTyHlIKHu ¢ TOKOM

OnbIT OpcTeaa. MaroHuTHoe nosie

JNEKTPUYECKOr0 TOKa MaruutHoe moiie
KATYLIKHA C TOKOM

[TpuMeHeHne 37IeKTPOMAarHUTOB B TEXHHUKE.
JlaboparopHas padota "M3yuenue nercTBus
MarHMTHOTO 110JIs1 Ha IPOBOAHUK C TOKOM"

86

ONeKTPOABUTATEb IIOCTOSIHHOTO TOKA.
Hcnonp3oBanue 371eKTpoABUTaTENICH B
TEXHUYECKUX YCTPONCTBaX U Ha
tpancnopre. JlaboparopHas pabota
"KoHcTpyupoBaHue U U3y4eHUE paboThI
ANIEKTPOJBUTATEIIS "

87

OneiTel Dapanes. 3aKOH IEKTPOMArHUTHON
uHaykuuu. [Ipasuio Jlenna

88

OnpiTel Dapanes. 3aKOH AIEKTPOMArHUTHON
uHaykuuu. [Ipasuno Jlenna

89

DnekrporerepaTop. CrocoObl MoTydeHHs

JIEKT PU Y€ CKOM 3H €pru u . DJIeK T pOoCT aH

0 11




Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHH

90 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME 1
"DJIeKTpUUYECKHE U MATHUTHBIC SIBJICHUS"

91 KoHTposnbHas pabora 1o Teme 1
"DNEeKTpUUYECKUE U MATHUTHBIC SIBJICHUA"

9 PesepeHslii ypok. Pabora ¢ TekcTamu 1o 1
teme "TeruioBbie siBeHus"

93 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o 1
teMme "MarauTHele sBIIeHHS"

94 [ToBTOpeHue n 0000IIEHIE COAEPKAHUS 1
Kypca ¢hu3uku 3a 8 kiacc.

95 [ToBTOpenue n 0000IIEHHE CONEPIKAHHS i
Kypca Gpu3mKH 3a § Kiacc.

96 [ToBTOpeHue u 0000IIEHIE COAECPIKAHUS 1
Kypca (u3nku 3a 8 kiacc.

97 [ToBTOpeHue u 0000IIEHHE COAECPKAHUS 1
Kypca (u3uku 3a 8 kiacc.

08 [ToBTOpEeHue u 0600IIEHIE COEPIKAHMS |
Kypca (u3nku 3a 8 kiacc.

99 [ToBTOpeHUE 1 06001IEHUE CONCPIKAHUS 1
Kypca (u3uku 3a 8 Kiacc.

100 [ToBTOpenue u 0600IIEHUE CONEPKAHUS 1
Kypca Gpu3MKH 3a § Kiacc.

101 [ToBTOpEeHME 1 0000IICHUE COEPIKAHMS |
Kypca ¢u3nKu 3a 8 Kiacc.

102 [ToBTOpeHUE 1 00600IIEHUE CONCPIKAHUS 1
Kypca Gpu3mKH 3a § Kiacc.

OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 14




9 KJIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Konrpoabnbie  IIpakTuyeck
n/n Bcero
padoThI padoTsbI
1 MexaHunueckoe ABHKeHHe. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTENIBHOCTD 1
MEXaHUYECKOr0 JBM)KEHUS
3 PaBHOMEpHOE NIPSIMOJIMHENHOE ABUKECHUE 1
4 HepaBHOMepHOE NPSMOIMHENHOE IBUKECHHUE. |
CpenHsst ¥ MTHOBEHHAs! CKOPOCTb
5 [IpssMonMHENHOE PaBHOYCKOPEHHOE 1
JIBH>KEHUE. Y CKOpEHHE
CKopocTh NPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUs. ['padux 1
CKOPOCTH
JlabopaTopHas pabora "OnpenencHue
7 YCKOpPEHHU Teja IIPU PAaBHOYCKOPEHHOM 1 1
JIBIDKEHUHU 10 HAKIOHHOM INIOCKOCTH"
8 CBoOomuoe magenue ten. Onsitel [ammes 1
PaBHOMEpPHOE IBUIKEHUE 110 OKPY>KHOCTH.
9 [lepuon u yacrtora obparienus. Jluneinas u 1
yIJI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE 1
11 IIepBeiit 3akoH HbroToHa. BexTop cuiibl 1




Bropoii 3akoH HeroTOHA.

12 .
PaBHopelicTByIOIIas cuiia

13 Tperuii 3akon HetoTona. Cynepro3unus cui

14 Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB
Herotona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3ana4 no teme «Cuia ynpyroctu»

17 Jlabopartophas padora «Onpenenenue
KECTKOCTHU MPY>KUHBD)

18 Cuna Tpenus

19 Pemenue 3amgau no reme «Cusa TpeHUSD

20 JlabopartopHas padota "Onpenenenue
KoddduImeHTa TpeHus! CKOJIbXeHus"

)1 Pemenune 3aga4u no teme "3akonsl HeroToHa.
Cuna ynpyroctu. Cuna tpeHus"

” Cuia TSXKeCTH ¥ 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpeHHe CBOOOIHOTO MaIeHUs
VYpoxk-koHpepeHus "J{BuxkeHne Teqn BOKpYT

23 rpaBUTalimoHHOTO 1eHTpa (ComHeuHas
cucrema). ['amakTuxu"

24 Pemenue 3aga4u no teme "Cuiia TIKECTH U
3aKOH BCEMUPHOTO TSATOTCHUS"

25 IIepBas kocMHuUecKasi CKOPOCTb.




HesecoMocTs u neperpysku

26

PaBHOBecue MaTepUaIbHOM TOYKH.
AbcomoTHO TBEpIOE Teno. PaBHOBecHe
TBEPIOTO TeJIa C 3aKPEIUIEHHON OChIO
BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn

27

28

PaBHOBecHEe MaTepUabHOM TOYKH.
AbcomtoTHO TBEpHOE Teno. PaBHOBecHe
TBEPJOTO TEJIA C 3aKPETUIEHHON OCBIO
BpaieHusi. MomeHt cuiibl. LleHTp TsxecTn

Pemenue 3anad no reme "MOMEHT CHIIBL.
entp TsxecTn"

29

[TonroToBka Kk KOHTPOJIBHOH paboTe Mo Teme
"MexaHn4ueCcKoe IBUKEHUE.
B3aumogeiictBue ten"

30

KonTponbhas pabota no teme
"MexaHn4ecKoe IBIKEHUE.
Bsanmoneiicrue ten"

31

Nmmynbse Tena. UMmyssc cuisl. 3aK0H
COXpaHEHUs UMITyJIbCa. YIIPYTroe u
HEyIPYyroe B3anMOJECHCTBHE

32

Pemenue 3ana4 no reme "3aKOH COXpaHEHUs
uMmiyJibca"

33

VYpok-koHpepeHuus "PeakTuBHOE TBUKEHHE
B IIPUPOJIE U TEXHUKE"

34

Mexanudeckas paboTa U MOIITHOCTh

35

PaGota cuibl TSKECTH, CUIIBI YIIPYTOCTH U
CHWJIbI TPEHUS




Jlaboparophas padora «OnpeneneHue
paboThI CHITBI TPEHHUS IPU PABHOMEPHOM

36 JBYKCHHUH TEJa IO TOPU30HTAIBHOU
MTOBEPXHOCTI

37 Cas13b 3Hepruu 1 padotsl. [loTeHIManpHas
SHEPrus

18 Kunernueckas sneprus. Teopema o
KMHETUYECKON JHEPTUHU

39 3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE

40 JlaboparopHas padora «VI3yueHue 3aKkoHa
COXPAHEHUS YPHEPIUM»

A1 KonebarenbHoe IBU)KEHUE U €T0
XapaKTEPUCTUKHU

4 3aryxaromue konebanus. BeiHyx1eHHbIE
KosiebaHus. Pe3onanc

43 MareMaTtnyeckuii U pyKUHHBIA MasSTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb IIEpUOJA

44 KoJIeOaHUH OT JKECTKOCTH MPYKHUHBI U MacChl
rpy3a»

45 [IpeBpamenne SHEPrun Npyu MEXaHUYECKUX
KOJIEOaHUSAX
JlabopaTopHas pabota «OnpeneneHue

46 4acTOTHI U Tiepro/ia KoseOaHuil Mpy>KUHHOTO
MasiTHUKa»
JIaGoparopnas pabota «IIpoBepka

47 HE3aBUCHMOCTH Ilepuojia KojaeOaHuii rpysa,

IMOABCUICHHOI'O K HUTHU, OT MacCChI I'py3a»

48

Mexaunueckue BoIHBL. CBOWMCTBA




MEXaHUYCCKUX BOJIH. HpOHOHBHHe u
ITOIICPCUYHBIC BOJIHBI

Ypok-koH(pepeHmus "MexaHHn4ecKre BOTHBI

49 B TBEpOM Tene. CeiicMuueckue BOJIHbI"

50 3ByK. PacnipocTpanenue u oTpaxeHue 3ByKa

51 Ypoxk-uccnenoanue "HabmoneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHI pE30HAHC

53 Ypok-koHpepeHuus "YIIbTpa3ByK U
nH(ppa3ByK B IPUPOJIC U TEXHUKE"
[ToxroToBka Kk KOHTPOJIBHOH paboTe Mo TemMe

54 "3aKoHbI COXpaHeHus. MexaHnueckue
KoJieOaHus U BOJIHBI"
KonTponbhas pabota no reme "3akoHbI

55 coxpaHeHus1. MexaHndeckue KojaeOanus u
BOJIHBI"

56 DIEeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI

57 CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH
VYpoxk-konpepenuus "Hlkana

53 AJIEKTPOMarHuTHBIX BOJH. Vcnonb30Banue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM
cBa3u"
VYpok-uccnenosanue "M3ydeHne cBoicTB

59 ANEKTPOMATrHUTHBIX BOJH C MTOMOIIBIO
MoOmIBHOTO TenedoHa"

60 Pemenue 3aa4 Ha onpeeIeHUE YaCTOThI U




JJINHBI BHCKTpOMaFHI/ITHOﬁ BOJIHBI

61

DneKTpOMarHuTHasi IpUpoJia CBETA.
CxopocTth cBeTa. BonHOBBIE CBOMCTBA CBETa

62

Hctounuku cBeta. [IpsiMonuneiinoe
pacnpocTtpaneHue csera. 3arMenust ConHua
u JlyHbl

63

3aKkoH oTpaxxeHUsI cBeTa. 3epkaia. Pemenue
3a7a4 Ha MPUMEHEHHE 3aKOHA OTPaKECHHS
cBeTa

64

65

[TpenomiieHne cBera. 3aKOH MPETOMIICHHS
cBeTa

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
Hcnonp30BaHne MOTHOTO BHYTPEHHETO
OTPaXXEHUS B ONTUYECKUX CBETOBOIAX

66

67

JIaGoparopHas pabota "VccienoBanue
3aBMCHMOCTH YIJIa IIPEJIOMIIEHHS] CBETOBOTO
Jqyd4a OT yIJa aJieHus Ha TpaHuLe "BO3ayX-

CTEKJIO
Ypok-koudepenius "Mcnons3oBanue
MIOJIHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSA3b"

68

JInn3el. OnTHYecKas cuiia JTUH3BI

69

70

[TocTpoenne n300pakeHU B IMH3AX

JIaGoparopnas pabota "Ormnpenenenue
(OKYCHOT'O PaCCTOSHUS U OTITUYECKOM CHIIBI
coOuparoreit JTUH3bI"




Ypok-koHpepernus "OnTruuecKkre JMH30BhIE

7 puoopHI"

72 I'na3 xak ontuyeckas cucrema. 3peHue

7 VYpoxk-koupepenus "edexrsr 3penns. Kak
COXPaHHUTH 3peHHe"
Pasnoxxenue 6enoro ceera B ciekTp. OMbITHI

74 Herotona. CroxeHue cnekTpanbHbIX [[BETOB.
Jucnepcus ceera
JlaboparopHas padora "OnbIThI MO

75 pa3ioXKeHUIo OeIoro cBeTa B CIEKTP U
BOCIIPUSATHIO 1IBETA MPEIMETOB IIPU UX
HaOJII0ICHNH Yepe3 IIBETOBbIC (DMIBTPHI"
Ypok-npaktukyM "BosiHOBBIE CBOICTBA

76 CBeTa: Aucrepcus, nHTepdepeHIus u
mudpakmms”

77 OmneiTel Pe3epdopa u miianeTapHast MOJIEIb
aToma

78 [Tocrynater bopa. Monens atoma bopa

79 Hcnyckanue u MOrionieHue CBETa aTOMOM.
KBanTs1. JIuneituaTsie CIeKTpPhI

20 VYpok-npaktukyM "HabimroneHne crekTpoB
HCITyCKaHus"

81 PannoakTuBHOCTH U €€ BUIBI

2 Crpoenue atomHoro snpa. Hyknonnas
MOJEIb

83 PannoaxtuBHbIe NpeBpauieHus. M3oromnst




Pemrennie 3amau mo reme: "PamgmoakTUBHBIE

84 |
MIpeBpaLICHUS

85 [Tepuon nmomypacnana

26 Ypok-koHbepenius "PagnoakTHBHBIE
W3JIyYCHHS B IPUPOJIC, MEAUIIMHE, TEXHUKE"

%7 SnepHble peakiyy. 3aKOHbI COXPaHEHUS
3apsA0BOrO U MacCOBOTO YUCEIN

28 DHeprus CBA3HM aTOMHBIX siziep. CBs3b Macchl
Y DHEPTUHU

29 Pemienue 3amau no reme "Anepusbie
peakuun"

90 Peakuuu cunTe3a u eneHus aaep.
Ucrounnku sneprun CosHIa U 3BE3]]
VYpoxk-koH(pepeHuus "SnepHas sHEepreTUka.

91 JleicTBUs paAOAKTUBHBIX H3JIy4YeHUH Ha
KUBBIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHON paboTe MO TeMe

90 "DJIeKTPOMarHuTHOE TOJIE.
DneKTpoOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SIBJICHUS"

Konrponbnas padora no reme

93 "DIeKTPOMarHUTHOE I0JIE.
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
spreHus"/ IToroBast KOHTposibHas paboTa

94 [ToBTOpenue, o600meHue. JlaboparopHbie
paboTsl o Kypcy "B3aumonetictue Ten"

95 [ToBTOpenue, 0600meHue. Penenne




pacyYeTHBIX M KAYECTBEHHBIX 3a/1a4 10 TEME
"TemoBsie nmponecch”

[ToBTOpenue, o6o6menue. Pemenue
96 pacyYeTHBIX M KAaYECTBEHHBIX 3a/1a4 10 TEME
"KIIJI TerioBeIX aBurareicii'”

[ToBTOpenue, o600meHue. Pemenne
97 pacyeTHBIX ¥ KA4eCTBEHHBIX 3aja4 110 TeMe
"KIIJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, 0600meHue. JlaboparopHbie
paboTel o Kypcy "CBeToBbIe siBJICHUS"

[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUs B
MexaHuke"

100 [ToBTOpenue, o6o6menue. Padora ¢

Texkcramu 110 teMe "Koebanusa v BOJTHB!"

IToBTOopenue, o6o0mmenue. Pabora ¢

101 n n
TeKkcTaMH 110 TeMe "CBeTOBBIE SIBICHUSA

[ToBTOpenwue, o6o6menue. Padora ¢
102 TekcTaMu 1o Teme "KBaHTOBas u siaepHas

¢uznka"

OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME

102

27




HPOBEPAEMBIE ITPE/IMETHBIE PE3YJbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHOH MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUSA

7 KUIIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
00pa30BaTeJILHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITOHATHUA

1.2

1.3

pasiindyaTtb SABJIICHUA II0 OIMMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)1/13H‘-ICCKOC SIBJICHUC

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpY’KalollleM MHpe, B TOM 4Yucie (U3NYECKUe SBICHHUS B INPHPOJE,
Py 3TOM TIEPEBOJUTH MPAKTUYECKYIO 331ady B Y4eOHYIO, BBIACTATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3UUECKUX SBICHHIM

1.4

ONHKCHIBATh H3YyYEHHBIE CBOWCTBA Tel U (U3MYECKHe SIBJICHUS,
UCHONB3YSl (U3MYECKHWE BEJIWYHMHBI, IPHU OIMNUCAHUM MPABUIBHO
TPAaKTOBaTb (U3UUECKUH CMBICI HCHOJb3YEMBIX BEIMYMH, HX
0003HAYCHHS U eTUHHUIBI (PU3HMYECKUX BEINYHH, HAXOIUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0O BEJIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpapuKH  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘{CCKI/IX BCINYHNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3WUECKHE SBJICHHS W IPOIIECCHI,
WCIIONb3ysl W3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa H  3alHMCHhIBATh €r0  MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

OOBICHATh (PU3MUYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA Tel, B TOM
yuclae W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPHEHTHPOBAHHOIO
Xapakrepa: BBIABIATh IPUYUHHO-CICICTBEHHBIC CBA3U, CTPOMUTH
oObsicHeHne u3 1 — 2 JoruyeckWx mIarop ¢ omopoid Ha 1 — 2
U3yUYEHHBIX CBOWCTBA (PM3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WIIN

3aKOHOMEPHOCTHU

1.7

pemarb pacy€THble 3a7aud B 1 — 2 JAEHCTBUS, UCIONb3YS 3aKOHBI 1

~




dbopMyIibl, cBA3bIBaIOIINE (PU3UYECKHE BETMYMHBI: HA OCHOBE aHan3a
YCJIOBHSL 3aJaud  3alUChIBaTh KpPATKOE YCIOBHUE, MOACTABIAThH
buznyeckue BeTUYUHBI B (POPMYIIBI U IPOBOAUTH PACUEThl, HAXOAUTD
CIIPAaBOYHBIC JIAHHBIC, HEOOXOUMBIC JJIs PEIICHUS 3a1a4, OllEHUBATh

PCAIUCTUIHOCTD HOJ'Iy‘lCHHOfI (bHSI/I‘ICCKOI;'I BCJINYHHBI

1.8

pacro3HaBaTh TpPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIA
(1)I/I3I/I‘-I€CKI/IX METOOOB, B OIMMCaHUU HUCCICOOBAHUSA  BbIACIATH
MpoBepsieMoe  TpeanojokeHue  (TUMOTE3y),  pazaudyarh |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3ysbTaT, HAXOAWUTh OLIMOKH B

XO0Ac€ OIlbITa, A€J1aTh BBIBOABI 110 €I'0 pE3yJibTaTaM

1.9

1.10

MPOBOAMUTH OIBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUNA WIN
Gu3M4YecKuX  CBOWCTB  Tel:  (opMysHpoBaTh  IpOBEpsEMbIC
NPEINoNOKEeHUsl, coOUpaThb  YCTAaHOBKY M3  MPEIJI0KEHHOIO

000pyI0BaHUS, 3aMKUCHIBATH XOJI OIBITA ¥ (POPMYIIMPOBATH BEIBOIBI

BBITIOJIHATH TPSIMbIE MU3MEPEHUsI C MCIOJIb30BAHMEM aHAJIOTOBBIX U
uGpOBBIX MPUOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C yUETOM

3aJJaHHOW a0COIIOTHON NOTPEIIHOCTH U3MEPEHUM

OPOBOJUTH  MCCIEJOBAHUME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyroll C HCIOJB30BAHUEM MPAMBIX H3MEPECHM,
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOI'O MCCIIENOBaHUS, COOUpPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHMS, CIEAYsI IPEJIOKEHHOMY ILIaHY,
(bUKCUpOBaTh pe3yJIbTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIC TIPEIOKEHHBIX TaOIHII U TpaUKOB, 1E1aTh BHIBOJIBI

IO pe3yJjibTaTaM HUCCICAOBAHUS

1.12

1.13

MPOBOAUTh KOCBEHHBIE H3MEpEHUs (PU3UUECKHX BEIUYHH, CIEAys
MPEIOKEHHOM MHCTPYKIIMU: TIPU BHITIOTHEHUN U3MEPEHHUI COOMPAThH
JOKCHEPUMEHTAIBHYK) YCTAHOBKY M BBIYUCIATH 3HAYECHHE HCKOMOWU

BCJIMYHUHBI

coOmonaTh TMpaBWa TEXHUKM Oe3omacHOCcTH TmpH  pabore ¢

J1a00paTOpHBIM 000y IOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JAEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTepU30BaThb IPUHLHIBI JEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OMNHMCaHUS,
UCIONB3YySl 3HAHUS O CBOMCTBaX (U3MYECKUX SBJIEHUN U

HE00X0uMbIe (PU3MUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOANTh TPHUMEPHl (HaXOAUTh HH(POpPMAIMIO O MpUMepax)
NPaKTUYECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUH B MOBCETHEBHOM
KU3HH Ui oOecredeHusi Oe30MacHOCTH TIpU  OOpalleHHH ¢
npubOpaMu U TEXHUYECKUMHU YCTPOHCTBaMU, COXPAHEHHs 310POBbsI U

CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOTHYCCKOI'O IMMOBCICHUA B Oprn(a}omeﬁ cpeac

1.16

OCYILECTBIIATh OTOOpP MCTOYHMKOB HMH(popManuu B cetd VHTepHeT B
COOTBETCTBUM C 33J@HHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MUMEIONINXCS 3HAHUM M IYTEM CPAaBHEHUS Pa3JIMYHBIX HMCTOYHUKOB

BBIJICJIATE MH(OPMAINIO, KOTOpast SABISETCS NPOTHBOPEUMBON MU

MOJKET OBITH HCI[OCTOBGpHOfI

1.17

UCIIOJIb30BATh npu BBIIIOJIHEHUH yueOHBIX 3alaHui
HAYYHOTIOMYJISIPHYIO ~ JIUTEparypy  (U3WYECKOTO  COAEpIKaHUS,
CIIpaBOYHbIE MaTepualibl, pecypcbl cetu MHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(OpMaLun

U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIC KPATKUE MMChbMEHHBIC U YCTHBIC COOOIICHHS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WHPOpMAIUU (PUIUIECKOTO
COJICpXKaHUs, B TOM 4YHCIIe MyOJIMYHO JIeNaTh KPaTKUE COOOLICHHUS
pe3ylibTaTaX TPOCKTOB WM YYEOHBIX WCCICOBAHUN, TPU OTOM
rpaMOTHO UCIIOJIb30BaTh HM3YYCHHBIM IMOHATUHHBIN ammapar Kypca

($u3KKH, CONMPOBOKIATh BHICTYIIJICHUE ITPE3EHTALEN

IIPU BBIITOJIHCHUU y‘le6HHX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisaTh
0053aHHOCTH B Tpynri€ B COOTBETCTBHUHU C ITOCTABJICHHBIMU 3a/la4aMU,
CJIICAUTH 3a BBIIIOJHCHHUCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OLICHUBATbH
COOCTBEHHBIH BKJIaa B ACATCIBLHOCTL  I'PYIIBI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOﬂeﬁCTBHe, YUUThIBAsA MHCHHUC

OKPY>KaOIINX

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJjabTarTa

IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUsA

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pa3in4yaTthb ABJICHHUA TI0 OIMMCAHUIO HUX XaAPAKTCPHBIX CBOIMCTB U Ha




OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHHE

1.3

pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3UYECKUX SBJICHUN B

OKpY’KalolleM MHpe, B TOM 4YHcie (U3UYECKUE SBICHHUS B NPHPOJIE

IpU ATOM MEPEBOAUTH MPAKTHUUYECKYIO 337ady B Y4eOHYIO, BBIJEISTE

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHN) (PU3UIECCKUX SBICHHMA

D

1.4

1.5

ONKCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTONb3ysl (U3NYECKHe BEIMYHMHBI, IPH ONHCAHUU IPABHIBHO
TpPakTOBaThb  (PU3MYECKH  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HAYECHMS U eIMHUILIBI (PU3MUECKUX BEJINYMH, HAXOIUTH (hOPMYJIbI,
CBSI3BIBAIOIME JIaHHYI0O  (PU3MUYECKYI0O BEIUYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTH  TpaQUKH  HM3YYEHHBIX  3aBUCUMOCTEH

(U3UYECKUX BEJIMYUH

XapaKTepU30BaTh CBOWCTBA TeJ, (DM3MUYECKHUE SBJICHHS W TPOIIECCHI,
WCIIONb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3allUChIBaThb €ro MaTeMaTU4YecKoe

BbIPAXXCHUC

1.6

OO0BACHATH (PU3NYECKHUE MPOLIECCHI U CBOICTBA TE€J, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallud IIPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |
— 2 JIOTMYECKUX WIaroB € NOMOIIBIO 1 — 2 HM3y4YEeHHBIX CBOMCTBA

¢buznyecKkux ABJIEHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemate pacdy€THble 3a7a4d B 2 — 3 NEHCTBUS, MCHOJB3YS 3aKOHBI
(dbopMyIbl, CBA3bIBaIOIINE (PU3NUECKUE BEIMUUHBL: HA OCHOBE aHaIM3a
YCJI0BUS 3a1a4U 3alIUChIBATh KPATKOE YCIOBUE, BBIABIIATH HEIOCTATOK
JAHHBIX JUI pelleHHs 3a/lauyd, BbIOMpaTh 3aKOHB U (HOPMYJIHI,
HEoOXOoJUMble sl €€ pelIeHHs, TPOBOAUTh PACUEThl U CPABHHUBATDH
NOJYy4YeHHOE 3HaueHHue (U3NYECKONM BEIUYMHBI C H3BECTHBIMU

JaHHbIMH

pacrio3HaBaTh TpPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IMPH MOMOIIA
(bu3uUEeCKUX METOJIOB, UCIIOJIB3Ys OMMCAHUE UCCIIEIOBAHUS, BBIIEITh
MIPOBEPSIEMOE TPEANOJI0KEHUE, OLICHUBATh NPABUIBHOCTH MOPSIKA

MMPOBCACHUA UCCIICAOBAHUS, NCTIATh BHIBOAbI

1.9

MPOBOAMUTH OIBITHl MO HAOMIOIEHUIO (UINYSCKUX SBICHUNA WU
¢u3MYeCKuX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

NpPEINONIOKEHUs,, coOUpaTh  yYCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHus, OMUCKHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHHUS C HCIOJIB30BAHUEM aHAJIOrOBBIX
npruOOPOB M JATYUKOB (PU3MUECKUX BEIWYHMH, CPAaBHUBATH PE3YJIbTATHI

HU3MEPEHUI ¢ yIETOM 3aJIaHHON aOCOTIOTHON MOTPEITHOCTH

MPOBOAUTH  HCCIEAOBAHHWE 3aBUCUMOCTH  OJHOW  (U3NYECKOM
BEJIMYMHBl OT JApPYroil € HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIEAOBAaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH
U3MEpEHUs, cJlenys  MpeUIOKEHHOMY  IUIaHy,  (DUKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIUI] U TpaduKoB,

ACJIaThb BBIBOALI IO PE3YyJIbTaTaM UCCICAOBaHUA

1.12

MMPOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYHNH:
IJIaHUPOBATb U3MCPCHH, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys HpGIIJIO)KGHHOfI WHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHUC

BCJINYHHBI

1.13

coOmonaTh TMpaBWia TEXHUKM Oe3omacHOCTH TmpH  pabore ¢

1ab0paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

XapaKTepu30BaTh HPUHIUIBI JEHCTBHS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX ONMUCAHUA, HCIOJIb3Ys
3HAHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXOJUMBbIE

¢uznyeckue 3aKOHOMEPHOCTHU

pacno3HaBaTb MPOCTBIC TCXHHUYCCKUC yCTpOI\/'ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI II0 CXEMaM U CXCMATHYHBIM PUCYHKAM, COCTABJIATb CXCMbI

SJICKTPHUYICCKUX IICHGfI C TIOCJICHOBATCIIbHBIM W IAapaJlJICJIbHBIM
COCAMHCHUCM 9JICMCHTOB, pa3in4dasd YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JJIEKTPUYECKUX LENEN

1.16

1.17

OPUBOJUTH MpPUMEPHl (HAXOAUTh HMHPOPMALUI0 O IPUMEPAX)
NPaKTUYECKOTO MCIOIb30BaHUs (PU3NUECCKUX 3HAHUI B MOBCETHEBHOM
KU3HM 11 o0ecnedeHus Oe30MacHOCTH TIpH  OOpamieHuu ¢
npubOpaMu M TEXHUIECKHMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbSI U

coOII0ICHHSI HOPM HKOJIOTUYECKOTO MOBEJICHHS B OKpY KalolIeil cpesie

OCYIIECTBIISATh MOUCK HH(POpMAIUK (PU3UIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HMMEKIIMXCS 3HAHUA W NYyTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATH HWH(MOPMAIUIO, KOTOpast

ABIIACTCA HpOTHBOpG‘-IHBOﬁ WU MOXET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIB30BAaTh IIPpU  BBIIIOJIHCHUU y‘—I€6HBIX SajlaHI/Iﬁ Hay4YHO-




1.19

HOMYJISIPHYIO JINTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuainsl, pecypcbl cern MHTepHer; BinageTe  NpuéMaMu
KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHusi MH(GOpMALMKU U3 OIHOU

3HAKOBOM CUCTEMBI B IPYTyIO

CO03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIIEHUS,
0000m1asi WHGOPMAIMIO W3 HECKOIBKUX HCTOYHHUKOB (PU3NYECKOTO
CONIEpKaHUsl, B TOM 4YHCIIC NYOJIMYHO MPEICTABISITh PE3yIbTaThI
MIPOEKTHOM WJIM HUCCJENOBATEIBCKOW JEATEIbHOCTH, MpPU 3TOM
rPaMOTHO HCIIOJb30BaTh M3YUYEHHbIM MOHATUWHBIA anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe:%eHTaHHefI

1.20

9 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIENOBaHUM (HU3HUECKUX
IIPOLIECCOB PACTIPEAEIATh O0SI3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHbIMM  33Ja4aMM, CJIEAUTh 34 BBINOJHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JESATENbHOCTh TPYMNBI, BBICTPAUBATDH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsA

HCIIOJIB30BATh U3YYCHHBIC ITOHATHA

pa3inyaThb ABJIICHHUA TI0 OIIMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘~I€CKOC SABJICHUC
pacrio3HaBaTb IPOABJICHHUEC H3YYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUM B
OKpYy’KarumeM MUpe, B TOM YHCIIC (I)I/ISI/I"ICCKI/IC SABJICHUS B IIPUPOIC

IPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 337auy B Y4€OHYIO, BBIJEISTE

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3UIECKUX SBICHHUM

1.4

ONKCHIBATh H3yYEHHBIC CBOWCTBA Ten W (U3UYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHWE BEIWYHMHBI, IPU OMNUCAHUM MPABUIBHO
TpPakTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003Ha4YeHUS U €AMHULIBI PU3NYECKUX BEIMUNH, HAXOAUTH (OPMYIIbI,

CBS3BIBAIOIME JaHHYIO (U3MUYECKYI0O BEJIUYMHY C JIpYTUMH




BEJIMYMHAMHU, CTPOUTH  TIpaduKu  H3yYEHHBIX  3aBUCHUMOCTEH

(bU3NYECKUX BETUYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeN, (QU3MYECKUE SIBICHUS M IPOIECCHI,
WCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IPH 3TOM JaBaTh CIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alMChIBaTh €ro  MaTeMaTU4eCKOoe

BbIpaXXCHHE

1.6

O0BSICHATh (PU3UUECKUE NPOLIECCHI M CBOMCTBA TEJI, B TOM YUCIIE U B
KOHTEKCTE CUTyalluld IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHbIE CBSA3H, CTPOUTh OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbIO 2 — 3 M3y4YEHHBIX CBOMCTBA

(bHSI/I‘IeCKI/IX HBHCHHﬁ, (1)I/I3I/I‘{GCKI/IX 3aKOHa WJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacy€THble 3a1auyd (OmuparomMecs Ha cuctemy u3 2 — 3
YpaBHECHUI), WCIONB3Yys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIIHEC
¢busznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3a7auu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEJOCTAIOIINE WU
M30BITOYHBIE TAHHBIC, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOANMBIE

JUISL pelieHusi, MPOBOAUTH PacyYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAYCHUA (1)I/ISI/I‘ICCKOI71 BCINYHMHBI

1.8

1.9

pacrno3HaBaTh NPOOJEMBbl, KOTOPbIE MOXXHO PELINTh HPU HNOMOIIU
(bu3nUecKuX METOAOB, UCHOJIb3Yys ONUCAHHUE HCCIEOBAHUS, BBIJIEISA]
IIPOBEPSIEMOE TPEIIIOJIOKEHNE, OLCHUBATh NPABWIBHOCTH IOPSAIKA
IIPOBEICHKS UCCIIEIOBAaHUs, JElaThb BbIBOJAbI, WHTEPIPETUPOBATH

pe3yiabTaThl HAOIIOACHUH U OTIBITOB

NPOBOJUTH OMBITHI 0 HAOMIOACHUIO (DU3MYECKUX SIBICHUN WIIH
(U3MYECKUX CBOKMCTB TEN: CaMOCTOSITEIBHO COOMPATh yCTAaHOBKY H3
M30BITOYHOTO Habopa O0OpYIOBaHMSI, ONMMUCHIBATH XOJI OIBITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

OPOBOJUTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMbIX H3MEPEHUi,
ompenensis CpeaHee 3HAYCHHE HW3MepsieMOM BeTu4uHbI ((POKYyCHOE
paccTosiHUe cobOuparomieil JuH3bI), 000CHOBBIBaTH BBIOOP crocola

HU3MepeHust (M3MEPHUTEITLHOTO TTPUOOpa)

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IJIAHUPOBATh HCCIIEJOBaHUE,
CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YyJIbTAThI

HOHy‘-IeHHOI\/Il 3aBUCUMOCTHU (I)I/ISI/ILICCKI/IX BCJIMYMH B BHUJC T8.6JII/IL[I/I

b



rpaduKoB, JeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJAUTH  KOCBEHHbIE  HM3MEPEHHS  (PU3UYECKHX  BEJIUYMH:
IUITAHUPOBATh M3MEPEHHsI, COOMpaTh HKCIEPHUMEHTAIBHYIO yCTaHOBKY
U BBINOJHATH W3MEPEHUs, Cleays MNpPeJIOKEHHON HWHCTPYKIIMH,
BBIUMCIIATh 3HAUYEHHWE BEJIMYMHBI M aHAJIU3UPOBATh IIOJy4YEHHbBIE

PEe3YJIbTATHI C YUYETOM 33IaHHOW MOTPEUTHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,Z[aTI) npaBujia TCXHHUKH 0e30macHOCTH npu pa60Te C

J1a0opaTOpHBIM 000pyIOBaHUEM

pa3nnyaTth OCHOBHBIC NMPU3HAKK WM3YYEHHBIX (DPU3NYECKHX MOJIENICH:
MaTepHalibHasi TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUSUHBI HCTOUHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIAHETApHAas MOJENb aToOMa, HyKJIOHHas

MOJCJIb aTOMHOI'O d1pa

1.15

XapaKkTepH30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OMOpPOH HA WX ONHCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHUA H HEOOXOIUMBIC

(1)I/I3I/I‘IGCKI/IC 3daKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX prudopoB u
TEXHOJIOTUYECKUX MPOLIECCOB NPU PEIIeHUH Y4eOHO-IPAaKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JUIsl TIOCTPOEHUSI U300payKEHUH B IIIOCKOM

3CpKaJIC U co614pa10me171 JIMH3C

1.17

OPUBOAUTH TNpHUMEpbl (HAXOAWTh MHGOPMALMIO O IPUMEPAX)
MIPAKTHYECKOT 0 UCTOIb30BaHUS PU3NUECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM Uil o0ecriedeHusi O€30MacHOCTH Mpu  OOpallleHuH ¢
npuOopaMu U TEXHUYECKUMH yCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOJICHI/I5I HOPM 5KOJIOTHUYCCKOT'O ITOBCICHUS B Oprxcanmeﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK UH(OpMALIUU (HU3HMUECKOTO COJEPIKAHUS B CETU
NHTepHeT, caMOCTOSTENIBHO (QOpMYyIHpysi TOWCKOBBIA  3aIpoc,
HaxOJIWTh MYTU  ONpPEAENEHUs  JOCTOBEPHOCTH  TMOJYyYEHHOMU
nH(OpMaAIIMM Ha OCHOBE HWMEIONIMXCS 3HAHWW W JIOTIOJTHUTEIBHBIX

HCTOYHUKOB

1.19

UCIONb30BaTh NPU  BBINOJHEHUM YYE€OHBIX 3aJaHUA  HaAy4yHO-
MOMYJISIPHYIO JIUTEPaTypy (DU3HUECKOTro COJEp)KaHUs, CIPaBOYHBIE
MaTepuainsl, pecypchl ceth MHTepHeTr; BiazeTte  npuéMaMu

KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HUHOpMAaLUU U3 OJHOU




3HAKOBOHM CHCTEMBI B JIPYTYIO

1.20

co3/aBaTb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE WH(POpPMAIUM W3 HECKOIbKUX HMCTOYHHKOB (PH3UIECKOTrO
coJlep)KaHusl, MyOJIMYHO MPEACTABIATH PE3yJbTaThbl MPOECKTHON WIIU
UCCJIEIOBATENbCKOM  ACSATENBHOCTH, MPU  3TOM  TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN MOHATUMHBIN anmapaT u3y4aeMoro pasjesia
GU3MKK W COMPOBOXIATh BBICTYIUICHHE IPE3CHTAIUEH ¢ y4EToM

0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB

1.21

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUM (HU3HUECKUX
MPOLIECCOB paclpeniesiTh OO0S3aHHOCTH B TPYIIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 34 BBINOJHEHUEM IUIAHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMO/JICHICTBUE, MpOSIBIIASL ~ TOTOBHOCTH

pazpemniaTb KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3niena

Kon

3JIEMEHTA

IIpoBepsieMble 3J1eMeHTHI CO/IEPKAHUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILETO MUPA

1.1

duzuka — Hayka O mOpupoje. SBIEHUS MPUPOJIBbIL.
dusnueckue SABJICHUA: MEXaHUYCCKUC, TCIIJIOBBIC,

SJICKTPHUIECKHNE, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Odusznueckre BenuyuHbl. M3Mepenne  uzmueckux
BenuuuH.  Dusuueckue  npubopsl.  [lorpemHocTts

u3MepeHuil. MexiyHapo/iHasi CUCTeMa €MHHII

1.3

1.4

1.5

EcrecTn CHHOHay‘IHHﬁ MCTOJ IIO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAaHOBKAa HAY4YHOI'0 BOIPOCA, BBIABHIXCHUC THUIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, O0OBSICHEHHE

Ha0JI10/1a€MOTr0 SIBJICHUS
Onucanue GU3NUECKUX SIBICHUN C TOMOILBIO MOAENeH

[IpakTuveckue paboOTHI:

###Par###3mepenne pacCTOSTHUH.
#iHPar###lIsmepenne o0bEMa KUIAKOCTH W TBEPAOTO
Tena.

H##HPar##H##Onpenenenre pa3MepoB MajbIX TE.
#Hi#H#Par###l3Mepenne  TeMmepatypbl Npud  TOMOILU

FKUAKOCTHOT'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEIIIECTBA

2.1

#HH#HPar##CTpoeHne BEleCTBA: aTOMbI M MOJIEKYJIBL, UX
pasmepel.  OmBITBI,  TOKa3bIBAIOUINE  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par#Ht]lBokenne  dactury  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI[ C  TEMIEpPaTypOM.

Bpoynosckoe nsmxkenue, 1uddysus

23

BzaumopeiicTBHE YaCTHUII BEIISCTBA: IMPUTAKCHUC U

OTTAaJIKUBAaHUEC




HH##Par#H#H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHHUE

ra3oB, JXKUJAKOCTeH M TBEPABIX (KPUCTAJUIMYECKHX) Tell.

2.4 B3anmocBa3bp Mexy CBOMCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX ATOMHO-MOJCKYJSPHBIM
CTPOCHHEM

2.5 Oc00EeHHOCTH arperaTHBIX COCTOSTHHM BOJTbI
[TpakTrueckue pabOTHI:
#H#HPar###Ouenka nuaMeTpa aToMa METOAOM pSAOB (C
ucrnosb3oBanueM (ororpaduii).

2.6 HHHPar###HONBITET 10 HAOMIONEHHIO  TEIUIOBOLO

pacIIMpeHust ra3oB.
HH#HPar###0ONBITEl 0 OOHApYXKEHUIO JEMCTBHSI CHII

MOJICKYJIAPHOT'O IMPUTAKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKCHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBH)KEHUE
HH##Par#H#H##CKopoCTb. Cpennsis CKOpOCTb npu
3.2 HEPaBHOMEPHOM JIBWKEHUH. Pacdyér myTu U BpeMeHHU
JIBUKCHHUSI
SlBnenue wHepuuu. 3aKOH HMHEpLUMHU. B3amMmonelncTBue
33 Tel KaK NMPUYMHA M3MEHEHHUS CKOPOCTH JIBU)KEHUS Tell,
Macca kak Mepa HHEPTHOCTH Tea
14 #i#HParf##] InotHocTs BemiecTBa. CBSA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA
3.5 Cuna kak XapakTepUCTHUKA B3aUMOJCHCTBUS TeN
16 Cuna ynpyroctu u 3akoH ['yka. V3Mepenue cuiibl c
' MTOMOILBIO TMHAMOMETpPA
37 HiHPar###sIBnenne TaroreHus u cuia Tsxectd. Cuna
' TSKECTHU Ha Apyrux maHerax. Bec rena. HeBecomocTh
13 Cuna tpenusi. TpeHUE CKOJIb)KEHUS U TPEHHE IMOKOSI.
' Tpenue B npupoe U TEXHUKE
3.9 #HHPar###CrioxkeHne CuJ, HaANpaBJICHHBIX 110 OJHOU
' npssMoid. PaBHoelcTBy01ast CUIT
3.10 [TpakTuyeckue pabOTHI:




OnpeneneHne CKOPOCTH  PAaBHOMEPHOTO  JABUKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmNs u Tak ganee). OmpeneneHue cpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HaKJIOHHOM  1iockoctH. OmnpeneneHue  MIOTHOCTH
TBEPOTO Tena. OnbITHI, JEMOHCTPUPYIOIITUE
3aBHCHUMOCTh pacTsDKeHUs (nedopmaivu) MpYy>KUHBI OT
NPWIOKEHHON  Ccuibl.  OMBITBL, JEMOHCTPUPYIOLTUE
3aBUCUMOCTb CHJIBI TPEHHMSI CKOJIBKEHHSI OT Beca Tela U

XapakTepa CONPHUKACAIOMINXCS TOBEPXHOCTEH

3.11

3.12

@usnueckue SABICHUS B IPUPOJE: IPUMEPBI JBUKEHUS (
Pa3IUYHBIMU CKOPOCTSMU B )KUBOM U HEKUBOU IPUPOJIE,

JIEHCTBHE CHJIBI TPEHUS B IPUPOJE U TEXHUKE

TexHuueckue yCTpoucTBa: TMHAMOMETP, NOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJIL, XXMJIKOCTEU U TA30B

JaBnenue TBEpHoro tena. CrnocoObl yMEHBIICHUS U

~
v

+ YBEITUYCHUS JTaBICHUS
42 JlaBieHue ra3a. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMa,
' TEeMIIEPATypPhl
43 [lepenaua naBneHus TBEPABIMU TellaMU, KUAKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTrueckue MalmHbI
3aBUCUMOCTh  JIaBJICHUS KUAKOCTH OT  TJIyOUHBI.
4.4 I'uppocratrueckuii napagokc. CooOmaroImecs: COCy/Ibl.
[M'uppaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu 1 atMocepHoe naBiaeHue. [IpruunHel
45 CYIIECTBOBaHMs BO3AYHIHOW 000104ku 3emiind. OMbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOps
16 N3smepenne armocdepnoro naenenus. [Ipubopsr mis
' U3MepeHus aTMOC(HEPHOTO AaBICHUS
JlelicTBHME XKUIKOCTH M ra3a Ha NOTPYKEHHOE B HHUX
4.7 Teno. BrelTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [ImaBanue Ten. Bo3ayxonnasanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOM B JKMAKOCTb YacTH Tela.

Omnpenenenne BBITAIKUBAIONIEH CUIIBL, JEHCTBYIOLIEN HA

TENO,  NOrpyX€HHoe B KMIAKOCTh.  [IpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAIOUIEN CUJIbI, JCHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,

JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKUBAIOIIEH

CWJIBI, JIEHCTBYIOLIEH Ha TEJIO B XKHUJIKOCTH, OT 00BEMA
MOTPYKEHHOW B KUAKOCTh YacTH TEJNA U OT IIOTHOCTE
KHUJIKOCTH. KoncTpynpoBanue  apeomerpa  WIH

KOHCTPYMpPOBAaHHE  JIOJKM M  OIpeAciieHHe €€

Ipy30M0bEMHOCTH

4.10

duzuueckre  ABIEHUS B MPUPOJE:  BIUSHUE
aTMoc(hepHOro JaBJICHUS Ha )KMUBOW OPTaHMU3M, IIJIaBaHUE

pBIO

4.11

TexHuyeckue YCTPOWCTBA: COOOIIAIOIIUECS COCY/IBI,
YCTPOWCTBO BOJOIPOBOJIA, THUIPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTbD, DHEPT'UA

5.1 Mexanuueckas pabota
5.2 MexaHnyeckast MOIITHOCTb
53 [IpocTeie  MexaHU3MBI: pblYar, OJIOK, HAKIOHHAA
' IJIOCKOCTh. [IpaBuio paBHOBeCHS pblyara
54 [IpumeHeHre npaBuiia paBHOBECUS pblyara K OJIOKY
«3omoroe  mpaBuio»  MexaHuku.  Koadduuuent
5.5 MOJIE3HOTO JIenCcTBUA MEXaHU3MOB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHnmanbHast 3HEPrUuU Tena, MNOAHATOro Haja 3eMIEn
5.7 Kunernueckas sHeprus
53 [lonnass mexaHuueckas SHeprusi. 3aKOH H3MEHEHHUs U
' COXpPAHEHUS MEXAHUYECKOW SHEPTUHU
59 [TpakTueckue paboTHI:




#H#Par###Onpenenenne pabOThl CHUIIBI  TPEHUS TIPU
pPaBHOMEPHOM JBW)KEHHUU Tella [0 TOPU30HTAJIBHOMN
noBepxHocTu. lccnenoBanue yciioBuid paBHOBECUS
peuara. HM3mepenue KIIJI HaxkJIOHHOM IIJIOCKOCTH.

H3yLICHI/I€ 3daKOHa COXpPaHCHUA MEXaHU4IeCKOM OHCPIUn

dusuueckre SBICHHUS B MPUPOJIE: pbIYard B Tele

5.10
4esloBeKa
TexHudeckue yCTpPOMCTBA: pblYar, IOABWXHBIA H
5.11 HETOJABWXHBIA OJIOKHM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KITIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjiena 3J1eMeHTa
TETUIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHUSI  MOJICKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOCHHS BemecTBa. Macca u  pa3Mmepbl
' MoJiekyl.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
HIOJIO’KEHUS MOJIEKYJIIPHOKMHETUYECKOM Teopun
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOTo
6.2 cocTosiHMi BemiecTBa. Kpucrammmaeckue u amopdHbIe
Tena
OObsicHEeHNE CBOMCTB Ta30B, )KUIKOCTEH U TBEPBIX TE
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETHUECKON
TEOpUU
6.4 CMaunBaHue U KaNUJUISIPHBIE SBJICHUS
6.5 TemnoBoe pacIupeHue U CHKaTre
66 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTHIO
' TEIJIOBOTO JIBMXKEHHS YaCTHUII
67 Buytpennss sHeprus. CriocoObl H3MEHEHHs BHYTPEHHEH
' SHEpIuu: Terionepeaaya u CoBepiIeHre padoThl
6.8 Bunel Termonepenadu: TEMIONPOBOAHOCTh, KOHBEKIIMS,




U3JIy4eHUE

KomuuectBO  TEIIOTEL VYnenpHasgd  TEII0EMKOCTH

6.9
BEIIECTBA
TennooOMeH ¥ TEIIOBOE paBHOBECHE. Y PaBHECHHE
6.10
TETIOBOTO OanaHca
611 [1naBneHue u OTBepAEBaHNE KPUCTAIUTMUECKUX BEILIECTB.
. VY ienpHas TemoTa riaBJICHUS
[TapooOpazoBanrie 1  KoHAeHcauusa. VcnapeHue.
612 Kumenne. VYnenpHass  Temiota  mapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATyphl KHUICHHS OT aTMochepHOro
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y JieibHasl TEIIOTa CrOpaHus
[Mpuammmer  pabotel  TerwioBbix — asurarenei  KITJ]
6.15 TEIJIOBOTO JBUrareisd. 1eIUIoBble NBUTATEIU U 3allluTa
OKpYKaroIen Cpeibl
3aKOH COXpaHEHHUS U MPEBPAIICHUs YHEPTUH B TETIIIOBBIX
6.16
nporeccax
[IpakTudeckue paboOTHI:
HH#HPar#H##ONBITEL IO  OOHApY)KEHUIO JEeMCTBUSA  CUII
MOJICKYJISIPHOTO TPUTSKCHHUS.
H#HHPar###0NbITHL 10 BbIPAIIMBAaHUIO  KPHCTAJUIOB
MOBApEHHOM CONIM WK caxapa.
#H#HPartH##0OnbITBl  TI0O  HAONIONEHUIO  TEIUIOBOTO
617 pacIIUpPEHUS Ta30B, )KUIKOCTSH U TBEPIBIX TEIL.

###Par###Onpenenenne naBieHUs BO3yXa B OauiOHE
HITPHIIA.

HAH#Parf##ONBITB, IEMOHCTPUPYIOLIME 3aBHCHUMOCTh
JaBIICHHUsI BO3/AyXa OT €ro oOobéMa M HarpeBaHMs HIU
OXJIQXKICHHSL.

#H##Par## IpoBepka TMIOTE3bl JIMHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTU B TepMOMeTpI/I‘ICCKOﬁ




6.18

TpyOKe OT TeMIeparyphbl.

#i#HPar#H##Habmonenue W3MEHEHUs BHYTpEHHEH
SHEPTUM Tejla B pe3ysbTaTe TeIUIonepenadyd W padoThI
BHEIIIHUX CHIL.

#H##HPar#Ht#llccienoBanie  SBJICHUS TEINIOOOMEHA TMpU
CMEILIMBAHUU XOJIOJIHOW U TOPSIY€il BOBI.
#H#Par##H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJyYEHHOTO BOJIOW TMpPH TEIUIOOOMEHE C HarpeThiM
METALUTUICCKUM [IATHHIPOM.

#H#Par##H#Onpenenenue yAEIbHON TEIIIOEMKOCTH
BEIIECTBA.

#i#Par###ccnenoBanue npoiecca UCapeHusl.
###Par###Onpenenene  OTHOCUTENBLHON — BJIAKHOCTH
BO3JIyXa.

#H##Par##H#OnpeneneHre yaeabHOM TEIMJIOThI IJIaBJICHUS

JpJa.

Odusnueckue SBICHHS B TPUPOJAE: MOBEPXHOCTHOE
HATSDKCHHE M KalWUIAPHBIC SIBJICHUS B TIPUPOJIE,
KPHCTAJIBI B IpUpoie, m3nyueHre CoHIa, 3aMep3aHne
BOZI0EMOB, MOPCKHE OpU3bI; 00pa30oBaHUE POCHI, TYMaHa,

HHCA, CHCIa.

6.19

TexHudeckue  yCTpOMCTBA:  KalWULAPBI, I[PUMEpHI
UCIIOJI30BAHUSL KPUCTAJUIOB, JKUIKOCTHBIA TEPMOMETD,
JaTYMK TEMIIEPATypbl, TEPMOC, CHUCTEMaA OTOILICHHUS
JIOMOB, THTPOMETPBI, TICHXPOMETp, IMapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHCTO CTOpaHUs.

OJIEKTPUYECKUE U MAT'HUTHBLIE ABJIEHUA

7.1 Onexrpusanus Tei. /[Ba poaa 3MeKTpUUYECKUX 3aps 0B
B3anmopeiictBue 3apskeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSA 3apsKEHHBIX TEJl OT
BEJIMYMHBI 3apSAA0B U PACCTOSIHUS MEKIY TeJIaMH)

73 Onexrpuueckoe nosue. HanpsEHHOCT 3IIEKTPUYECKOTO

nosst. [IpuHOun cyneprno3uuyu 3JIEKTPUYECKUX I0JIEN




(Ha KaUECTBEHHOM YpPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. JIEMEHTapHbIN

7.4 anexkTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JIARJICKTPUKHU
7.5 3aK0H COXpaHEHHS JIEKTPUUECKOTO 3apsiia
6 DJIEKTPUYECKUN  TOK. YcnoBusi  CylecTBOBaHUS
' 3JEKTPUYECKOTO TOKa. ICTOUHUKH MOCTOSTHHOTO TOKa
JewcTBus AJIEKTPUYECKOTO TOKa (TertoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUUYECKUH TOK B
JKHIKOCTSIX U Ta3ax
- OnekTpudeckas 1enb. Cuia Toka. OJEKTPUUYECKOE
' HaIpsHKCHUE
79 CornpoTuBiieHrE MPOBOJIHUKA. VnenpHoe
. COTPOTUBJICHUE BEIECTBA
7.10 3akon Oma 15 yyacTKa Henu
[TocnenoBarenbHOe W MapajUieIbHOE  COEAMHEHUE
7.11
MIPOBOHUKOB
PaGora W MONIHOCTH JJIEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyis — Jlenna
713 DNEeKTPUYECKUE ILEeNH U TMOTPEOUTENH AIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
ITocTossHABIE MarHuTh.. B3anmMoaeHcTBHE IOCTOSHHBIX
7.14
MAarHuTOB
715 MarautHoe mnoyie. MardutHoe mnojie 3eMIIH U €ro
' 3HAYCHUE JIJIA J)KM3HU Ha 3emiie
716 OmneIT Opcrena. MarHUTHOE 10JI€ 3JEKTPUYECKOTO TOKA.
' [IpuMeHeHue 3EeKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOTO MOJS HAa MPOBOJHHUK C TOKOM.
717 DJIEKTPOABUTATENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
. JJIEKTPOJIBUraTeIel B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIoOpTe
7.18 OneiTel  @apages.  SIBieHue  3JIEKTPOMArHUTHOM




nHaykuuu. [Ipasuino Jlenna

DNeKTpOreHepaTop. Crroco0k1 MOJIyYSHUS
7.19 3IEKTPUUECKOM SHEPTUH. DNEeKTPOCTaHIINU Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH

[IpakTuyeckue paboOTHI:

OnBITHI 110 HAOTIOACHUIO SJICKTPHU3AIMH TEJT UHIYKIHCH

Y TIPH CONTPUKOCHOBEHUH.

UccnenoBanue nAEUCTBUS AIEKTPUYECKOrO TOJS  Ha

MIPOBOIHUKY U JUDJIEKTPHUKH.

COopka u mpoBepka pabOTBl SJICKTPUUECKON Ienu

ITOCTOSIHHOT'O TOKa.

H3mepenHue u peryanpoBaHUe CHIIBI TOKA.

N3mepenue u peryimpoBaHue HAPSHKEHUS.

HccnenoBanue 3aBUCIMOCTH CHJTBI TOKA, HITYIIIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS

Ha pPEe3UCTOope.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANIEKTPUICCKOTO COTPOTHBIICHUSI TPOBOJHUKA OT €ro
7.20 JUTMHBI, TUTOIIAH TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

[IpoBepka mpaBuUna CIOXKEHHS HANPsDKEHUH  IpU
MOCJIEIOBATEILHOM ~ COCAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBwia JUisi CUIbI TOKAa TMPH IMapauieIbHOM
coeMHeHUH  pe3uctopoB.  Ompenenenue  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIETO Yepe3  Ppe3UcTop.
OmpeneneHne  MOIIMHOCTH — DJIGKTPUYECKOTO  TOKa,
BBIJIEIISIEMOM Ha pe3ucrope. MccnenqoBanne 3aBUCUMOCTH
CWJIBl TOKA, MJYIIET0 4Yepe3 JaMIOuKy, OT HaIpsKeHUS
Ha Hell. Onpenenenue KIIJ] narpeBarens. UccnenoBanue
MarHUTHOTO B3aWMOJICHCTBUSI TTOCTOSSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOrO MOJIsl TOCTOSIHHBIX MAarHUTOB NTPU
ux oOveauHeHMHW ©  paszneneHun. VccrnemoBaHue
JENUCTBUS PJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpITEl,  JEMOHCTPHUPYIOIINE  3aBUCHMOCTH  CHIIBI




B3aPIMO,Z[eI>'ICTBPISI KaTyIIKKW C TOKOM U MariuTta OT CHUJIbI
TOKa MW HaAIpaBJICHHUA TOKa B KaTyHIKE. I/IsyquHe

ﬂCﬁCTBHH MAargHMuTHOIO IIOJid Ha IPOBOJHUK C TOKOM.

Koncrpynposanue u U3y4YeHUe paboThI
JIIEKTPOABUTATES. N3smepenne KIIJg
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbIThI no

HUCCICOOBAaHUIO SABJICHUA SHCKTpOMaFHPITHOﬁ WHIAYKIWHA:
HCCICIOBaHNEC W3MEHCHHMH 3HAYCHUS U HaITpaBJICHUSA

WHAYKIUMOHHOI'O TOKA

7.21

7.22

®dusnueckre SBICHUS B MPUPOJE: DICKTPUUYECKUE
SBICHUST B  aTtMocdepe, DJIEKTPUUECTBO  KHUBBIX
OpPraHM3MOB, MarHUTHOE MoJjie 3eMiH, Apeid MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JJIs KU3HU Ha 3emiie, OJIspHOE

CHAHUC

TexHuueckue ycTpOHCTBA: 3JIEKTPOCKOIN, amIepMeTp,
BOJIBTMETpP, PEOCTaT, CUETUYUK DIEKTPUUYECKOH IHEpruu,
JJIEKTPOOCBETUTENbHBIE ~ NPUOOPBI,  HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JNEKTPUYECKUE
NpPEIOXPaHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATEINb

IMOCTOSAHHOT'O TOKA, I'CHCPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon anemenrta [IpoBepsiemble 271EMEHTBI COAEPKAHMS
paznena
MEXAHUWYECKUE SIBJIEHU S
Mexannueckoe JABWKEHHE. MarepuaibHasi TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHTENLHOCTE MEXaHNYECKOTO IBHKEHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
#HH##Par##HHepaBHOMEpHOE TPAMOIMHENHOE IBH)KEHUE.
8.4 Cpennsis ©  MrHOBEHHass CKOpPOCTb Tela IpH

HEPaBHOMEPHOM JABUKEHHUH




Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEITHOE

8.5
JIBUYKEHUE
8.6 #H#HPar##CBoOogHOe manerne. OnbiTol [Nanues
#HiHPar#H##PaBHOMEpPHOE JIBUJKEHUE 110 OKPY’KHOCTH.
8.7 [Tepuon m uvacrora oOpamienus. JluHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE yCKOpEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HproToHa
8.11 #H##Par##H [pyuHIIMI CynepHO3ULIMK CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ##H#Par###Cuna  TpeHMs: Cculla TPEHUS CKOJIbXEHUS,
. cuJia TPEHUs MOKOs, APYTHE BUABI TPCHHUS
214 ##HPar###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaJACHUS
JBuwxenne  mimaHer  Bokpyr  Comnma.  IlepBas
515 KOCMHYECKasi CKOpocTh. HeBecOMOCTh U meperpy3ku
PaBHOBecHe MaTepHranbHON TOUKH. AOCOIIOTHO TBEPI0E
8.16 oo
#i#HPar###PaBHoBecue TBEPAOro Tela C 3aKpEIUIEHHON
517 0Cb10 BpanieHusi. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue umnyinbca. UMimyabc cuibl
8.19 3aKOH COXPaHEHHUs UMITYJIbCa
8.20 #H#HHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanuueckasi paboTa U MOILITHOCTb
PabGora cun Tspkectw, ympyroctd, TpeHus. CBs3b
5.22 SHEpruu 1 paboThl
5 [loTenuuanpHas oSHeprus Teia, MOJHATOTO  HaJ
5.23 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHumanpHas YHEPTUA CKATON NPYKUHBI
5 #HPar##H#Kunetnueckass ~ sHeprus.  Teopema o
525 KMHETUYECKOU SHEPTUU
8.26 Hi#HPar#H##3aKkoH coXxpaHEHHs] MEXaHUYECKON SHEPIUU




8.27

8.28

8.29

[IpakTrueckue paboOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHUs Opycka
WIA JBWKCHUS IIAapUKa MO HAKIOHHOH IUTOCKOCTH.
OnpeneneHre YCKOPEHHS Tella TPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH IyTH OT BPEMEHU TIpH
PaBHOYCKOPEHHOM JIBMDKEHHH 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIH MPH PABHOYCKOPCHHOM
JIBYDKEHUHM 0€3 HadalbHON CKOPOCTH IyTH OTHOCSITCS
KaKk psSa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPSHHSI CKOJTBKCHUS
OT CWIbl HOpMalbHOro JnamieHus. OmnpeneneHue
KodpduimeHTa TpeHus cKoiamkeHus. OmnpeeneHue
KECTKOCTU TpPYKUHBL. OmnpeneneHue padOTHl CHIIBI
TPEHHUS TIPU PABHOMEPHOM JIBIDKEHUHM Tela II0
TOPU30HTANBLHONM TOoBepXHOCTU. OrmpeneneHue padOThI
CWIBl  YOPYrOoCTH  TpU  TOaBEME  Tpy3a  C
WCTIOJNIb30BAHUEM  HETOABIKHOTO M TIOJBMIKHOTO

0JI0KOB

@u3NYECKUE SIBICHUS B MPUPOJEC: MPUIMBBI U OTIMBBI
nBukeHrne I1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIB)KEHUE AKUBBIX OPraHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JATYUKH

TIOJIOKCHHA, paACCTOSAHHUA U YCKOPCHUSA, PAKCTBI

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

KonebartenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKU

o1 Koje0aHuii: Iepruo, 4acToTa, aMIUIUTYAa
92 MaremaTuueckuii u MPy>KUHHBIN MasiTHUKH.
' [IpeBpaieHre sHepruu nNpu KoyiedaTeIbHOM JIBUKEHUU
93 3aryxaromue koJjiebaHusi. BwIHYyX)AeHHBIC KOJICOaHUS.
' Pe3onanc
Mexanndeckue BoJHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHbIE W MONEpeYHble BOJHBI. JJIMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B
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TBEPIIOM TeJIe, CEHCMUYECKUE BOJTHBI

9.5 3ByK. I']poMKOCTB ¥ BeIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 HNHdpa3Byk 1 yIbTpa3ByK
[IpakTuueckue paboOThI:
OmnpeneneHue 4acToThl W Mepuoja  KosieOaHuit
MaTeMaTHYeCKOTr0 MasiTHUKA.
OmnpeneneHue 4acToThl W Nepuoja  KoseOaHuit
MPYXKUHHOTO MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjeOaHHiA

' MOJIBEIIEHHOT0 K HHUTH TIpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJjeOaHMiA
MPY>XKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTHU nepuoja KoJIeOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH
Npy>XUHBL. M3MepeHne ycKopeHus: CBOOOHOTO MaIeHUs
Oduznyeckue SBIECHUS B MPHUPOJE: BOCIPUSATHE 3BYKOB

9.8 KUBOTHBIMH, 3E€MJICTPSCEHHUE, CEHUCMUYECKHE BOJIHBI,
IyHAMH, X0

99 TexHuyeckue YCTpPONCTBA: 9XOJOT, MCIOIb30BAHHUE

yIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE T1OJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHbBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 31E€KTPOMarHUTHBIX BOJH

103 OnekTpoMarHutHas npupoja ceera. CKOpOCTb CBeTa.

' BomnHoBEIE cBOMICTBa CBETA

[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOMIIBHOTO TenedoHa
dusnueckue SBIEHUS B TpuUpoje: OHOIOrHyYecKoe

10.5 JEUCTBHE BHJIIMOTO, yJIbTPaprOIETOBOTO u
PEHTTEHOBCKOT0 U3JIy4eHUN

10.6 Texauueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMArdMTHBIX BOJIH IJIA COTOBOH CBSI3U
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CBETOBBIE ABJIEHHWA

11.1 JlydeBasa mozenb cBeta. ICTOYHUKM CBETA
11.2 [IpssMonuHetHOE pacpOCTpaHEHUE CBETA
13 Otpaxenue cera. [1mockoe 3epkano. 3aKoH OTpaKeHUs
' cBeTa
114 [Ipenomnenne cBera. 3aKoH TMPEIOMIICHHS CBETa.
' [TonHOE BHYTpEeHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xox nydeii B TMH3E
116 Ontuyeckas cucrema ¢oroamnmnapara, MHKPOCKONA U
' TeJecKoIma
17 I'maz kak omnruyeckas cuctema. bIuU3opykocTh U
' JTAJIbHO30PKOCTh
118 Pasnoxxenune 6enoro cera B cnekTp. OnbiTl HptoTOHA.
' CrnosxeHue crieKTpaibHbIX IBETOB. Jucnepcus cera
[IpakTuueckue paboOTHI:
HiPart##lccnenoBanue 3aBUCHUMOCTH yria
OTpa)kKeHUs CBETOBOTO Jy4a OT YIJia MaJeHHUS.
HiParfH##l13yuenre  xapakTepUCTHK  HM300pa’keHus
MpeIMeTa B IIIOCKOM 3epKale.
#iParf##lccnenoBanue 3aBUCHUMOCTH yriaa
NPEJIOMJICHUSI CBETOBOrO Jiyya OT YIVla TaJeHHs Ha
119 TPaHUIIEe «BO3IYX — CTEKIIO».
' #H##HPar#Ht# lonyuenne  M300pakeHU C  [TOMOILBIO
coOuparoien JTUH3HI.
#H#HPar#H#Onpenenene  (POKyCHOTO PpacCTOSHUSL U
OINITUYECKOM CHITBI COOMPAIOIIEH JTHH3HI.
#HHHPar##H#ONBITEI O  Pa3NOKEHUIO OEJIoro CBEeTa B
CIEKTp.
HH#HPar###ONBITHl IO BOCIPUATUIO I[BETa IPEIAMETOB
IIpU UX HAOJIIOIEHUH Yepe3 [IBETOBbIE (PMIIbTPhI
@dusnueckue sBICHUs B mpupoje: 3atMeHus CoiHIA |
11.10 JlyHsl, 11BE€Ta TEJ, ONTHYECKHE SBJICHHS B arMmocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

Texnuueckue YCTpOﬁCTBaI OYKH, IMCPHUCKOII,




(doToanmapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBGIE ABJIEHMA

11 Oneitel Pezepdopna w mimaHerapHas MOJENb aToMma.
' Mogens aroma bopa

192 Hcnyckanne u morjomeHue cBera aroMoM. KBaHTEHL
JIuneityarbie CIEKTPBI

12.3 PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3IIyIeHHS

124 Crpoenue aromHoro snpa. HykionHas Mopelnb
aToOMHOTO siapa. M30Tomsl

15 PanuoaktuBHble mpeBpamienus. Ilepuon momypacmana
' ATOMHBIX SIZIEP

196 SnepHble peakuuu. 3aKOHBl COXPAHEHHUS 3aps0BOTO U
MacCOBOI'0 YUCEI

12.7 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU

- Peakumu cunTe3a u eneHus saep. VICTOYHUKY SHEPTHH
CoHia u 3BE31

199 Snepnas oHepretuka. [JleiicTBue paaMOaKTUBHBIX

I/I3J'Iy‘~ICHI/II\/JI Ha JXUBBIC OPraHU3MbIL

[IpakTryeckne paboOTHI:

HaOmroneHne CIUIONIHBIX W JIMHEHYATHIX CHEKTPOB
W3ITY9YCHUSI.

12.10
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPIMU YACTHILIBI
0 TOPMO3HOMY TIyTH (110 poTorpadusm).

W3mepenue paanoakTUBHOTO (poHa

@duznueckue SBICHUS B NPUPOJAE: €CTECTBEHHBIN
paaroOaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
JCHCTBHE PAJMOAKTUBHBIX W3JIYyYEHUH HAa OpPraHU3M

YCIO0BCKa

1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaTbHBIN JO3UMETpP, Kamepa Buiibcona




HPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0230BOr0 yPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI'0 0011ero odpasosanus Ha ocHoBe PI'OC

[Tonumanue ponu  QU3MKKM B HAYYHOM  KapTHMHE  MMpa;
c(hOpMHPOBAHHOCTH 0A30BbIX MPECTABICHUN O 3aKOHOMEPHOH CBSI3U

¥ TI03HABAEMOCTH SBJIICHUH NPUPOABI, O POJH SKCIEPUMEHTa B
busmke, o0 cucTemMooOpasyromieii poau (UMK B Pa3BUTUHU
€CTeCTBCHHBIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHU
busznyecKkux 3HAHUW M UX POJM B IEJIOCTHOW €CTeCTBEHHOHAYYHOMH
KapTHHE MHpA, O BKJIAAEC POCCHUICKMX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOJOTHI

3HaHUS O BHJAAaX MaTepuH (BEIIECTBO M TMOJE), O MABIKCHHH Kak
crocobe CyIIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOM TEOPUU
CTPOCHHUSI BEMIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBICHUU TMPHPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyaTh SIBJICHUS 10 ONUMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE Paclo3HaBaTh MPOSBICHUE U3YUEHHBIX PU3NUECKUX SBICHHIM
B OKpYXalolleM MHpEe, BBIIEISAS HUX CYLIECTBEHHbIE CBOMCTBa
(mpu3HAKH)

Brnanenue ocHOBaMM TOHSATUHHOIO ammapata M CHUMBOJUYECKOTO
a3blKa (DU3MKU U UCHOJIb30BAaHUE HX JUIsl pelleHus y4eOHbIX 3ajady;
YMEHHE XapaKTepHu30BaTh CBONCTBa Tel, (U3WYECKUE SBICHUS U

MPOIIECCHI, UCTIONB3YS (PYHIaMEHTATbHBIC H SMIIMPUIECKUE 3aKOHBI

YMeHune onuckBaTh HN3YUYCHHBIC CBOMCTBA Te U (I)I/ISI/I‘IGCKI/IG SIBJICHUA,

UCTIONB3YS GUBNIECKUE BEITUIMHBI

Brnanenue ocHoBaMH METOJOB HAay4yHOTO IIO3HAHUSA C Y4YETOM
coOnrofeHus mpaBuil Oe30MacHOro TpyAa: HalOoJieHue (PU3NUYECKUX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMsS MO WHCTPYKLHH, OMUCHIBATH XOJ
OTIBITA U 3aMHUCHIBATH €0 PEe3yJIbTAThI, (POPMYIHPOBATEH BHIBOJIBI,
MIPOBEJICHHUE MPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIHUNH:
YMEHHE IUIAaHUPOBAaTh HM3MEpPEHHs, CaMOCTOSATEIBHO COOMpaTh
SKCIIEPUMEHTAJIbHYI0 YCTaHOBKY IO HMHCTPYKLMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4E€TOM 3a/IaHHON MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHU;
IIPOBEJCHUE  HECIOXKHBIX  3KCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpPaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHUWE IO  MHCTPYKUUH,  MPEICTABIATH
MOJyYEeHHBbIE 3aBUCHMOCTH ()M3MUYECKHUX BEIUYMH B BHUAE TaOIuUIl U
rpauKOB, yUYUTHIBATh MMOTPEUTHOCTH, JI€TaTh BBIBOJBI 110 pe3yIbTaTaM

HCCIICIOBaHUA

[TonnmaHue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoJene
(MaTepuanbHasi TOYKa, aOCONIOTHO TBEPJOE TEJNO, MOJEIU CTPOCHHS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJEJIb aTOMHOTO $pa) U yMEHHE NPUMEHATh UX IS

00BACHEHHS (1)I/ISI/I‘I€CKI/IX MpouecccoB

YMeHne oOBACHATH (U3MYECKHe IMPOLECChl U CBOICTBAa Tel, B TOM
qyucie W B KOHTEKCTE CHUTyallud NpPaKTHKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBIIATh IPUUUHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUYEHHbIE CBOMCTBA (PU3NUECKUX

HBHGHHﬁ, (I)I/I3I/I‘-ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTU U MOJCIIN

VYMeHue pemaTth pacy€THele 3ajauu (Ha Oaze 2 — 3 ypaBHeHui),
UCHOJNB3YySl 3aKOHBI U (opmynbl, CBs3bIBaloOlIUMEe (uU3nuecKue
BEJIMYMHBI, B YAaCTHOCTH, 3allMCHIBaTh KPAaTKOE YCIIOBHE 3aJayH,
BBISIBIISITH HEJOCTAIOLIME JaHHbIE, BBIOMpPATh 3aKOHBI M (HOPMYJIbI,
HEoOXOouMbIe AJis €€ pelIeHUs, UCII0Ib30BaTh CIIPABOYHBIE JJAHHBIE,

IIPOBOJUTE PAcy€Tbl U OLCHUBATh PEAIUCTUYHOCTH I10JIYYEHHOI'O
3HaYeHUs (PU3MUECKON BEIIMYMHBI; YMEHHUE ONpPEIENsSITh Pa3MEPHOCTh

(bu3UUeCcKOi BEIMYUHBI, TOJYYCHHOH MPH PeIICHUH 3a1a4l

YMeHue XapakTepu3oBaTh IPUHLHUIBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHUCJIE OBITOBBIX MPHUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTMYECKHUX MIPOLIECCOB I10 UX OIUCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBAaX (DM3MYECKUX SBICHUNH U HeoOXxomaumple (HU3UUIECKHE




3aKOHOMEPHOCTHU

10

VYMeHHEe UCNONB30BaTh 3HaHUS O (U3HYECKHX SBICHHUAX B
MOBCEHEBHOM KM3HM Il  oOecreyeHHss O€30MacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH  TIpUOOpaMH W TEXHUYECKUMU
YCTPOWCTBAMM, COXPAHEHHUS 3JI0pOBbsI W  COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYXAIOIIEH cpene; MMOHMMaHHUEe
HEOOXOMMOCTH TMPUMEHEHHS JOCTIKCHUNA (U3UKU W TEXHOJIOTUH

JJI palfliuOHAaJIBHOI'O IPHUPOAOITIO0JIb30BaHUA

11

OnelT moucKa, TpeoOpazoBaHUS M MpeAcTaBiIeHHs HH(OpMaLUU
(GU3NYECKOTO COJEpKaHUsl C HCIOJIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMW; YMEHHUE OLIEHHMBATh JIOCTOBEPHOCTH
MOJTyYeHHOW WH(POpPMAIIMK HAa OCHOBE UMCIONIMXCSA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHME  HCIOJb30BAThb  IPH
BBITIOJIHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIONMYJISIPHYIO JIUTEPATypy
bu3NYecCKoro coaep)kaHus, CIpPAaBOYHbIE MaTepHalbl, PECypChl CETH
WuTtepHer; BnajgeHue 0a30BBIMH  HAaBBIKAMH  IIPEOOpa30OBaHUs
uHbOpMallMu U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTyIO; yMEHHE
CO3/1aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(bOpMaI_II/II/I N3 HCCKOJIBKUX NCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsiemMblii 3J1IeMEHT COACPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
- Mexanndyeckoe aBuxkeHHe. MatepuanbHas Touka. Cucrema  OTcuéra.
. OTHOCUTETHHOCTH JIBFKECHUS
PaBHOMepHOE M HepaBHOMepHOE nBMkeHHE. CpemHss CKOpocTh. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOpOCTH: V = S/t
PaBHOMEpHOE MpsSMOIMHEHHOE JBIKEHHE. 3aBUCUMOCTh KOOPAWHATHI Telid OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSMOIUHEHHOTO JBUKECHHUS:
L3 x(1)=x,+vt
['padmku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKLUHUU CKOPOCTH, TPOEKIHH
nepeMenieHus, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpAWHATBHI Tela OT BPEMEHHU B CiIy4dae pPaBHOYCKOPEHHOIO
MPSIMOJTMHEHHOTO JIBFDKCHUSI:
i
Sy} = Vo, * I+ * 5
2
DopMyITBl JUTSI TIPOCKIIUU TIEPEMEIICHUS, MPOCKIIMH CKOPOCTH W IPOCKIIHH
YCKOpPEHUS IPU PABHOYCKOPEHHOM MPSIMOIUHEHHOM JBMKECHUU:
1.4 6 (1) =iy, 1=, i
Uty =ty +a, of,
a1, () =canst,
L-':._: - Ly, : la. =,
I'padukn 3aBHCUMOCTH OT BpEeMEHH Ui NPOEKUIUU YCKOPEHHSI, MPOCKIIUU
CKOPOCTH, TIPOCKIIMH MEePEeMEIIeHUs, KOOPIAUHATHI IPH PABHOYCKOPEHHOM
NPSIMOJTMHEHHOM JIBHXKEHUU
CBobOogHoe majgeHne. DopMyIibl, OMUCHIBAIONINE CBOOOTHOE TAJCHHUE Tela II0
1.5 BEePTHKAIN (IBIKEHUE TeJda BHU3 WM BBEPX OTHOCUTEIBHO IOBEPXHOCTH

3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOpPEHUS,




MPOCKIIMH CKOPOCTH M KOOPJAWHATHI TPH CBOOOJHOM TAJCHUU Tela TO0

BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JIBWJKEHHUS Tejla M0 OKpykHocTtu. Hampasnenue
CKOpOCTH.

dopmyna s BBIYUCIEHUSI CKOPOCTH 4Y€pe3 pajuyC OKPYKHOCTH M TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemuTenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIHLHOTO

yckopenus. Dopmyiia Uit BBIYUCICHUS YCKOPEHHUS:

1.6
.
"
a, =—
" R
dopmyia, CBSI3bIBalOIIAs IEPUO U YACTOTY OOpaIleHHUs:
1
V=—
T
Macca. [InotHocTs BemecTa. @opMyiia sl BBIYMCICHUS INIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BekTopHas (uznueckas BeauurnHa. ClokKeHHe Cuil
1.9 SIBnenune nnepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHs Tejla U BEKTOpa CUJIbI, IEHCTBYIOIEH Ha

TCJI0

1.11

Bsaumogaeiictsue tein. Tperuii 3akoH HeroToHa:

Fy y=-F_,

1.12

TpeHI/IC IOKOs U TPCHUC CKOJIBKCHUS. d)opMyna JJI1 BBIYUCJIICHUS MOAYJIA CHIIBL

TPEHUA CKOJIbKCHU:




F_=n-N

1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKOH yIPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHUE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1H4
F=G.—-L1 2
R
Cuiia TshkecTH. Y CKOpeHHEe CBOOOTHOTO MaICHHSL.
®opmynia 1715 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M MoBepxHOCTU 3eMin: F = mg.
JIBmxenue rianet Bokpyr Couriia. [lepBas kocMuUecKasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbce Tena — BekTopHast prusnyeckasi BeIMUMHA.
p=md

I/IMHy.]'IBC cuctemsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsI UMITYJIbCa JJIsl 3aMKHYTOM CUCTEMBI TEII:
p=myU +im, Ly =const
PeakTuBHOE IBHKEHUE

Mexanundeckas padora. @opmyia st BEIYUCICHUS paOOTHI CHIIBL:

A=Fsooscx

Mexann4yeckass MOIIHOCTb:

N=2
'

1.18

Kunernueckas u IMOTCHIHAJIbHAsA SHCPIUs. d)opMyna JUIA BBIYHUCJIICHUA

KUHETUYECKON IHEPTHUM:

m”
E;T = .

TeopeMa 0 KHHETUYECKOU OHCPIHUHU. <I)opMyJ1a JIJISI BBIYMCIICHUS IIOTCHIIUAIBHON




OHEPIuu TE€jia, MOAHATOIO

Hax 3eMIIEH:

E,=mgh

Mexaandeckas OHCPIUA:

E=E;.+E p
L.19 3aKOH COXpaHEHUs1 MexaHn4ecKkoil 3Heprun. dopmyna 11 3aK0Ha COXpaHEHUs
MEXaHUYECKON SHEPrUU B OTCYTCTBHE CHII TPEHM: £ = const.
[IpeBpalieHre MEXaHUYECKOW SHEPTUU [TPU HAIMYWHN CUJIbl TPEHUSI.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Momenrt cunst: M - FL
VYcioBre paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonsrxHbIN 1 HeOABXKHBIHN O510KK. KIIJ] mpocThIX MEXaHU3MOB,
n= “Anonesmis
‘{H.T;G‘I-Z'ZBEEH
JlaBneHue TBEPAOTO Tena.
dopMyna 171 BBIYMCIICHUS 1aBJICHNs TBEPAOTO Tella:
F
P= G
191 JlaBnenue raza. ATMocepHoe JaBiIeHUE.
. I'mapocraTndeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
@dopmyia 1715 BEIYUCIIECHUS JABJICHUS BHYTPHU KUJIKOCTH:
P=pgh+Du,
1.22 3axoH Ilackans. ['mapaBnnueckuii npecc
3akoH Apxumena. Popmyna AId ONPEICIIECHUS BBITAIKUBAIOLIEH CHIIBI,
JICHCTBYIOIEH Ha TEJO, HOTPYKEHHOE B KUAKOCTh WIIH ra3:
1.23

VYcnosue nnaBanus tena. [InaBanme CYI0OB 1 BO3AYXOILIaBaAHUEC




1.24

Mexanuueckue KoneOaHus. AMIUIMTYyAa, TEPHOJ W YacTOTa KoJieOaHUH.

dopmyiia, CBSI3BIBAIONIAS YACTOTY U IEPUO]] KOJIeOaHHIA:

1.25

Marematuueckuii ¥ NpPYyKUHHBIM MasTHUKU. [IpeBpaiieHue oSHepruu Ipu

Ko0JIeOaTEIbHOM JBHXXCHHUH

1.26

3aryxatomue Kojaebanus. BeiHy)KaeHHbIe Koebanus. Pesonanc

1.27

1.28

MexaHndecKue BOJIHEL. HpOI[OJ'IBHBIe N IOIICPCUYHBLIC BOJIHBI. ,HJ'II/IHa BOJIHBI H

CKOpPOCTb PaclpOCTPAHEHHS BOJIHBI:

Lh=v-T

3Byk. I'poMkocTh M BbicOoTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE

IByX cpell. MH(pa3Byk U yIbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3MmepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
NPYXKHUHBL; KOI(PPHUIMEHTa TPEHUsI CKOIbXKEHHs; pabOoThl CHIIBI TPEHUS, CHIIBI
YOPYTOCTH; CpPEIHEH CKOpPOCTH JBM)KEHHUS OpycKa IO HAKJIOHHOHM IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOTbl M
nepuoAa KoieOaHUl MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
Kosie0aHuI NPYKUHHOTO MAasTHUKA; MOMEHTA CUJIb, IEHCTBYIOLIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH MpPU TOABEME Tpy3a C TMOMOIIBI0 HEMOJIBUKHOTO
6J10Ka; pabOThI CUJIBI YIPYTOCTH MPH MOAbEME I'Py3a C TOMOIIBIO MTOIBUKHOTO
610Ka.

HccnenoBanue 3aBUCUMOCTU apXHMMEIOBOM CHIIBI OT 00BbEMaA MOTpyKEHHOU
YacTH TeJla U OT IJIOTHOCTHU XKUJAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIbI
OT MaccChl TeJNa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JABJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTEIECHU
nedopMaIuu MPYKUHBL, YCKOPEHUS Opycka OT yIyia HaKJIOHA HAIPaBIISIONICH
nepuoAa (4acToThl) KoieOaHUN HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; MEPHOJ
Kosie0aHUIl NMPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU NIPYKUHBI;
UCCIICIOBAaHUE HE3aBHCHMOCTH IEpPHOAa KOJICOAHWH HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phluara

1.30

Qusuueckue A6neHus 6 npupode: TPUMEPHl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B KMBOM U HEKUBOU IIPUPOJE, IEUCTBUE CUIIBI TPEHHUS B IIPUPOJIE U

TCXHUKC, TPUIHNBBI W OTJIMBBI, JABMIXCHHUC IIJIAHCT Conueynon CHUCTCMBI,




PEaKTUBHOE JBH)KEHUE KUBBIX OPIraHU3MOB, PbIYary B TEJIE YEIOBEKA, BIIUIHHUE
aTMOC(EepHOro JIaBJICHUS HA JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKHUBOTHBIMHU, 3CMIJICTPSACCHUC, celicMU4JecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGG.’ CIIMAOMETP, AATYMKHU IIOJOXKCHHUA, paCcCTOAHUA U
YCKOpPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHUKHU, PAKECThI, pbIYyar, HOHBH)KHBIﬁ u

HCHOI[BPI)KHI)Iﬁ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IIPOCTBIE MEXaHU3MbI B 6BITy,

131 COOOIIAOIIMECS] COCY/Ibl, YCTPOHCTBO BOAOIPOBOAA, TMIPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BAaHUE YIIbTPA3BYKa B OBITY M TEXHHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOXKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW  TEOpUU  CTPOECHUS

2.1 BenecTBa. Mojienu TBEPAOTo, JKUIKOTO M Ta3000pa3HOTO COCTOSHUH BEIIECTBA.
Kpucrannuueckue u amop¢Hsbie Tena

25 JBwxenne wyactun BemectBa. CBs3b CKOPOCTH JABWXKEHUS YacTHUI] C

. Temrneparypoil. bpoynosckoe nBmxenue, nuddysus

23 CMauuBaHUE U KaNWJUISIPHBIE SIBJICHUS

24 TemoBoe paciIupeHHe U CKaTue

2.5 TemnnoBoe paBHOBecCHE

26 Buytpennsis sneprusi. Pabora m Temomepenadya Kak CIOCOObI W3MEHEHHUS

. BHYTPEHHEHN SHEpruu

2.7 Buapl Tenonepenaun: TemIONPOBOJHOCTb, KOHBEKIIMS, U3IyYECHUE
HarpeBanme wn oxyaxknaenue Ten. KonudectBo — TEIUIOTHL. Y elbHAs
TEIUIOEMKOCTB:

2.8
O=aml(t,~t)
3aKOH COXpPAaHEHHUS PHEPIMM B TEIJIOBBIX IpolLeccax. YpPaBHEHUE TEIJIOBOTIO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u xoHneHcanus. M3MeHeHHe BHYTPEHHEW SHEpPruuM B MPOLECCE

510 UClapeHusi M KoHAeHcauuu. KumeHwe IKUIKOCTU. YJielabHas TerioTa

' napooOpa3zoBanus: L = O/m

2.11 BnaxnocTe BO31yxa




[InaBnenne wu Kpuctammzanusa. V3MeHeHHe BHYTPEHHEW »HHEpPruu Mpu

IJIaBJICHUU U KPpUCTAJIJIM3allHH. yILGJ'ILHaSI TCIJI0TA IIJIaBJICHUA !

2.12
}EIE
m
BHyTpeHHss dHeprus Cropanus TOILIUBA. Y [elIbHAS TEIUIOTa CTOPAHUS TOILINBA:
2.13 q=0/m
2.14 [pununs! paboTs! TeroBbix aurareneid. KI1J TermoBoro qeurarens
Ipaxmuueckue pabomul
H3MmepeHne ynenpbHONW TEIUIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIUYECTBa
TEIUIOThl, MOJyYEHHOTO BOJOW KOMHATHOW TeMIEepaTypbl (UKCUPOBAHHOM
MacChl, B KOTOPYIO OIYIIEH HarpeTbli LWIMHAP; KOJUYECTBA TEIIOTHI,
2.15 OTIAHHOI'O0 HAarpeTbIM LWIMHIPOM, IIOCJIE ONYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCUTEJIIBHOM BJIAXKHOCTU BO3AYyXd; YAEIBHOW TEIUIOTHI
IUIaBlIeHUs Jbaa. lcciaenoBaHwe HM3MEHEHUs TEMIIepaTypbl  BOJABI  IIPH
Pa3IUYHBIX YCJOBMSIX; SIBJEHMSI TEIUIOOOMEHA NpPU CMEUIMBAaHUM XOJOJHOW U
ropsiuei BOAbI; IpoLEecca UCIIAPEHUS
Qusuueckue sa61eHUs 8 Npupode: TIOBEPXHOCTHOE HATSHKEHUE W KalWJUIPHbIC
2.16 SBJICHHSI B TMPUPOJIC, KPUCTALIBI B mpupoje, uzinydenue ConHIla, 3amep3aHue
BOJIOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHUe POCHI, TYMaHa, MHEs, CHera
Texnuueckue ycmpoticmea. KalWLIsApbl, IPUMEPHI UCIIOJIb30BAHMSI KPUCTAILJIOB,
517 JKUJKOCTHBIM TEPMOMETP, AATYHUK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOILICHHUS
. JIOMOB, TUTPOMETpBI, IICUXpPOMETp, MapoBas TypOMHA, JBUTATElb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpusanys Tei. /[Ba Buaa 31eKTpUUECKUX 3apsI0B
3.2 Bsaumopeiictue 3apskeHHbIX Tel. 3akoH Kynona
33 3aKOH COXpaHEHHUs IEKTPUYECKOTO 3apsaa
34 Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpudeckoro mnons. I[IpuHiun
' CYTIEPIO3UIMH HTEKTPUUYECKUX IMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn »snexrtpudeckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO IOJISL HA
' ayIeKTpuueckue 3apsaasl. [[pOBOAHUKY U AUAIEKTPUKU
3.6 [TocTosiHHBIN neKTpUYeCKuil TOK. JlelcTBUA AneKTpudeckoro Toka. Cuia Toka.




Hanpspxenue.
I=q/t, U=A4/4

:‘)HCKTpI/I‘IeCKOC COIIPOTUBJICHUC. yI[eJ'H:HOC QJICKTPHUICCKOC COIIPOTUBJICHUC!

3.7 R =pl/S
18 3akon Oma a1 yyacTka aekTpuueckoit nernu: [ = U/R
ITocnenoBarenbHOE COEMHEHNE TPOBOIHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 [TapamiensHOE COeIMHEHNE TPOBOIHUKOB PABHOT'O COITPOTHUBIICHHUS:
U=U;I=I+1L; Rzﬁ.
- - - - "
CMeliaHHble COEJUHEHMSI IPOBOJHUKOB
310 Pabota 1 moiHOCTh 351ekTpuyeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
319 OnpiT Opcrega. MarHuTHOE IMoJie NMPSMOrO MNPOBOJHMKA C TOKOM. JImHumM
MarHUTHOM MHIyKLIUH
313 MarautHoe 10JI€ TOCTOSHHOTO MarHuTa. BsaumopeicTBue NOCTOSHHBIX
MarHuToB
3.14 JleficTBHe MarHUTHOTO TOJIS HA IIPOBOJIHUK C TOKOM
3.15 Oneitel Dapanes. SIBnenue aaeKTpoMaraHuTHOM HHAYKIMK. [IpaBuiio Jlenna
Ipaxmuueckue pabomul
W3mepeHre  JIEKTPUYECKOTO  CONPOTHUBIIEHUS  PE3UCTOpPA;  MOLIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI NIEKTPUIECKOTO TOKA.
3.16 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOMIETO B IPOBOJHHUKE

(pe3ucTopsl, TaMIOYKa), OT HAMPSDKEHUS HA KOHIIAX MPOBOIHUKA; 3aBUCHMOCTH
COTIPOTHUBIICHUS OT IJUHBI MPOBOJHKKA, TUIOIIA/H €TO IMOMEPEYHOT0 CEUSHUS U

YACIBbHOTO COITPOTUBJICHUS.




[TpoBepka mpaBuia JUisi AJIEKTPUUYECKOTO HANPSHKEHUS MPHU MOCIEN0BATEIbHOM
COCIMHEHUM TMPOBOJHMUKOB; MpPaBWJIA JJISI CUJIbl 3JIEKTPUUECKOrO0 TOKa MpHU

nmapauiCJibHOM COCIUHCHUU ITPOBOIHHUKOB (peBI/ICTOpBI u J'IaMHOLIKa)

Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKUE SBJIEHHs B aTmocdepe,

3.17 AJIEKTPUIECTBO JKUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMITH, Apei( MOI0COB,
POJIb MATHUTHOTO TOJIA JUIS KU3HU Ha 3emiie, OJISIpPHOE CUSTHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOcCTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPruH,  DIEKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKHE
MPEIOXPAHUTENN, BJIEKTPOMArHUT, JJIEKTPOJBHUraTeilb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [11kana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlydeBas monenb cBeta. [IpsiMonnHeitHOe pacnpoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lmockoe 3epkaio
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHHS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyuerr B nmH3e. DokycHOe paccrosiHue JMH3BL. OnTUyYeckas CHUil
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cuctema. OnTudeckue npudopsl
IIpakxmuueckue pabomsi
#i#HtPar#H##lI3Mepenne ONTHYECKON CHIIBI coOuparommield JUH3BL, (OKYCHOTO
paccTosiHus COOMpArOIIE TUH3HI (TI0 CBOMCTBY PaBEHCTBA Pa3MEPOB MIPEAMETA U
n300pakeHHsi, KOTJa MpeAMET PacIoNioKeH B JBOMHOM (OKyce), MoKazarems
3.26 IIPEIOMJICHUS CTEKIIA.
##HtPar#H##llccnenoBanue CBOMCTBA M300pa)KEHUS, MOIYYEHHOTO C TOMOIIBIO
coOuparomield JHMH3bI; M3MEHEHHUs (OKYCHOTO PpACCTOSHUS JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTHM YIJIa MPEJIOMJIEHUs CBETOBOIO Jiyya OT yIja MaJieHUs Ha
TPaHUIIE «BO3IYX — CTEKIIO»
327 Qusuueckue senenuss 6 npupooe: 3armenus Connua u JlyHsl, mBerta Ted,
' ONTUYECKUE SBICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEpHCKOI, ¢oToanmapar, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, raMma-uznydeHus. Peakuuu anbda-u Oera-




pacnana

4.2 Omnbitel Pe3epdopaa o paccesuuro anbda-dactuu. [Imanerapnast Mmoaens atoma

4.3 CocTtaB aToMHOTrO sifjpa. M30Tomnsl

4.4 Ilepuon nosypacmnana aTOMHBIX sJI€p

4.5 SnepHblie peakiyu. 3aKOHbI COXPAHEHHUS 3aps10BOTO M MACCOBOT'O YHCE
Qusuueckue a61eHUs 6 nNpupode: E€CTECTBEHHBIM paIMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyYd, PaJdOaKTHUBHOE HW3JyY€HHE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PAANOAKTUBHBIX U3IyYECHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoucmea: CIEeKTPOCKOI, HHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHAadA OHCPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

®usuka. 7 kiacc — [lepbimkun A.B.
®usuka. 8 kinacc — [lepbimkun A.B.

®usuka. 9 kinacc — [lepoimkun A.B.

METOAUYECKHE MATEPHUAJIBI IUISA YUUTEJIA

®usuka. 7 kinacc — [lepbimkun A.B.
®wusuka. 8 kinacc — [lepoimkun A.B.
®dusuka. 9 knacc — [lepoimkun A.B.
COopHUK BONPOCOB 1 3311a4 1o gusuke. 7-9 k. — Jlykamuk B.1.

®dwusuka. 7 knacc. Jlaboparopusie padoTsl. KonTponsHbie 3ananus. — Acraxosa T.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/

https://myschool.edu.ru/

https://uchi.ru/
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