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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOIl 00pa30BaTENbHOW MPOTpPaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TIpaMOTHOCTH OOYYalOIIUMXCSl M OpraHU3alHi0 H3Y4YCHHS
bU3MKM Ha JAEATEILHOCTHOM oOcHOBe. B mporpamme mo (u3MKe YUYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJIEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®uzrka SBISIETCS  CUCTEMOOOPA3yIOMMM  JUIsi  €CTECTBEHHO-HAyYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPENOCTaBIsIeT HamOoJiee SCHbIE O0pa3ibl MPUMEHEHHS HAYyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna U3 THaBHBIX 3374 (PU3MUeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e UHTEPIPETHPOBATH  JIAaHHBIE U  KCIOJB30BaTh  HAyYHbBIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYE€HHS BBHIBOJIOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B



oOpa3oBarenbHBIX opraHuzauusx Poccuiickoit denepaunu, peanu3yromux
OCHOBHBIE  00111€00pa30BaTENbHBIE TPOTPAMMBI, YTBEPKIAEHHOW pEIIeHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3

nekadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3snKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4yaroumxcs K HaydYHOMY
U3YYCHUIO TMPUPOIBI, PA3BUTHUE HUX MHTEIUICKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4CHUS
OCHOB CTPOCHHSI MaTepUH U (PyHTaMEHTATHHBIX 3aKOHOB (PH3UKU;
(¢opMUpOBaHKE TPEICTABICHUNA O PO (U3MKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  MPEICTaBICHUH O  BO3MOXKHBIX  chepax  Oyayuier
poeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETEeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHUS NPOCTEUITUX PAcCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOJATh MPUPOJIHBIE SIBJCHUS U BBINOIHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UHpOpMaIend (PU3NIECKOTO COACpKAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HKHU, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezenmo), B 9 kinacce — 102 ygaca (3 yaca B Henenmo).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JelaeT BIOOP MPOBEICHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3Mepenune @usmueckux BenuuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EctecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTypBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysumn.
3. HaGmonenue  siBiIeHHUN,  OOBSICHSIOMIUXCS  NPUTDKCHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (IIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MymrHOKW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
T€Ja U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IJAaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
[IpeBpalieHre OTHOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JBH)KEHUHU Tella

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1IOHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Paszgeua 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIUIONEpEAAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM M €70 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHM TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3I€JIeHUs IIOJIOCOB MarHUTa.

W 0 N O U ke WD

L o O = =)
o UM W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJIupoOBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KATYIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs WM HaNpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH NIPHU ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHune 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUU MPH KOJIEOATETHHOM JIBHKECHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxkeHue 3Byka. MHQpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGronenue BRIHY)IECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJICIIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M EPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwmii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Paznen 10. DiaeKTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
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OnexkTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  [IpsamMonuHeitHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH yIJIa OTPa)K€HHUSI CBETOBOIO Jiydya OT yriia
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.
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3. I/ICCHGI[OBaHI/Ie 3aBHUCUMOCTHU YyTJia IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NnaacHrsA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYCCKON CHIIBI COOMparomei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatieHus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HalnroneHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aIuH
U 0000mIEeHWS TPEIMETHOTO  COACp)KAaHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH NAHHOTO MOIYJIA PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHUKH, OBJIAJECHUE YMEHHUSIMH OOBSICHATH (PU3MUECKHe
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjesa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHUs, B KOTOPBIX WM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOJIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyd HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pPE3YIbTATOB.

B pesynbraTe n3ydeHus GU3MKH HA ypOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs

y oOyuarorierocst 6yayT copMHpOBaHbI CICAYIONIME TUIHOCTHBIC PE3yIbTaThl B

4acTH:

e 1) mMaTpMoOTHM4YECKOr0 BOCIIMTAHUA:

e — MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
bu3nuecKol HayKu;

e — IICHHOCTHOE OTHOIICHHUE K JOCTIKEHUSIM POCCHIUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:kKIaHCKOI0 M J1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TMpoOJieM, CBS3aHHBIX C TPAKTUYCCKUM TMPUMEHEHHEM
JTOCTUXKEHUU (PUBUKH;

e — OCO3HAHHE BAXKHOCTU MOPAIBHO--3TUYECKHX MPHUHIUIIOB B JCATEIHHOCTU
YYEHOTO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE ICTETUYCCKUX KAYECTB (DPU3MYECKON HAYKH: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTU, TOYHOCTH, JIAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOT0 MO3HAHUS:



— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaKk MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH II0003HATENFHOCTH, MHTEpPEca K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU INPaBWII OE30IaCHOTO IIOBEJIECHHA Ha
TPaHCIIOPTE, HA JIOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSX;

— c(opMuUpOBaHHOCTh HaBBIKA pEQIEKCUU, NPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TAKOI'0 %€ MpaBa y APyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a]ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allid, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIBHOM HAIPaBJIE€HHOCTH, TPEOYIOIIMX B TOM YHCIE€ U (PUINYECKUX
3HAHUM;

— MHTEPEC K NPAKTUYECKOMY U3yUEHHUIO NPOo(eCcChid, CBI3aHHBIX C (PU3UKOM;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHUW JJIs pelieHHs 3a1ad B
o0JacTh OKpy’Karolled cpelbl, [UJIAHUPOBAHUS IIOCTYIIKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

— OCO3HaHHE TJI00aJTbHOIO XapakTepa HKOJIOIMUECKHUX NpobsieM U MyTel ux
peuieHus;

8) amanTanum K M3MEHSIIOIMMCH YCJOBHSIM COLMAJIBHOW W NPHUPOSHOH
cpeabl:

— TNOTPEOHOCTh BO B3aUMOJEUCTBUU MPHU BBIIOJHEHUU HCCIEIOBAaHUM W
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSAM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEM KOMIIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJeH, IOHATHUSA, TUIIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSIX;

— OCco3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH B 00JaCTH
busuky;

— IUTAaHUPOBAHUE CBOEr0 PAa3BUTHUS B NPUOOPETEHUMH HOBBIX (PU3MUECKHX
3HaHUM;



e — CTPEMIICHUC aHAJIM3NPOBATh U BLISABIIATH B3aMMOCBA3U IIPHUPOEL, O6H_I€CTBa 141

3KOHOMUMKH, B TOM YUCJIC C UCIIOJIb30BaAHHUCM CI)I/ISI/I‘ICCKI/IX 3H3HHI>1;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSAHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHS TpOrpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero o6pa3oBanus y o0ydaronierocss OyayT copMUpOBaHbBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpCAJIbHbIE  Y4eOHBbIE  JCHCTBUA, PETYJIATUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

Ba3oBnle Jjorunueckue a1eiicTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHABJIMBATh CYNMIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIIMNA, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIIITH 3aKOHOMEPHOCTHU Y MTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIIATH NPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHHH (PH3NUCCKUX
SIBJICHWHA W TIPOIIECCOB, JIeJaTh BHIBOJBI C UCIIOJB30BAaHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHWH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3UYECKUX BEIMYHH,

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3amaun (CpaBHEHHWE HECKOJIBKUX BapHUAHTOB PEIICHHS, BBIOOp Hamboee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIM
(bu3MYEeCKUl JKCIIEPUMEHT, HEOOJbIIOE HCCaeA0BaHUEe (U3HUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHX
MPOIIECCOB, @ TAKXKE BBIIBUTATh MPEINON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHble METO/bI, HHCTPYMEHThI U 3alpOChl IIPHU MOUCKE U
orOope MHPOPMALMH WIA JaHHBIX C YY4ETOM MPEMJIOKEHHON ydeOHON
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM IIpEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpOpMalMu W WUIIOCTPUPOBATh peElIaeMble 3aJaul  HECIIOKHBIMH
CXeMaMH, IrarpaMmmMamMu, HTHOU rpauKoi 1 MX KOMOMHALKSAMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMIPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WUJICW, HAIICJICHHBbIC HA PEIICHHE 3a/Jlaud U MOJJIepKaHue
O1arokeIaTeaIbHOCTH OOIICHUS;

COMNOCTABJIATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
nuanora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3UIIHM;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMHUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YJbTaThl BRIMOJIHEHHOTO (PU3HUYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOCKTA);

MOHMMAaThb W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HHU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATEeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ JOCTIKEHHIO: paclpelessiTh pPOJu, OOCYXIaTh IMpOIEeCcChl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, OCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpPaBJICHUI0O U KOOPJAUHUPYS CBOMU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIS pelieHus (GU3nUecKux 3HaHUi;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeleHUs! (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIICJOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh IIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ NU3MECHEHNS],
OOBSICHATh NPUYUHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS]) Ppe3ysibTaToOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(¢u3MYECKOTO UCCIEJOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUl, YCTAHOBJEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIIOpA WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
pU3HaBaTh CBOE MPABO Ha OIIMOKY MPU PEelIeHUN (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  TMOHATHS:  (PU3UYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJII0JICHUE, DKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3HMUYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHENHOE), TpPAaeKTOpHs, PaBHOJCHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OChIO
BpallieHus, Tepenada JaBiICHUS TBEPABIMU TeEJIaMH, J>KHUIKOCTAMH H
razamy, arMochepHOoe JaBJICHWE, IUIaBaHWE TeJ, MpeBpalicHus
MEXaHUYECKON SHEpPruu) MO ONHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHUE;



pacmo3HaBaTh MPOSBICHWE W3YYEHHBIX (U3MYECKUX SIBIICHUUA B
OKpY’)XalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPHUPOJIE:
MpPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBI TPEHUS B IMPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIABaHHUE pbIO, phluaru B
TEJIe YeOBEeKa, MPU ITOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3nyeckue BeMUYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CHUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Telna, CWIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3()(QHUIMEHT TOJE3HOro JEUCTBUS MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAS JHEPTus), MPU OMNUCAHUM TPABUIHHO
TPakTOBaTh  (PUBMYECKHN  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, UX
0003HAaYEHUsI W EIUHULBI (PU3MYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTMMH BEIMYUHAMM,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBecHs pbryara (OJ0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPrud, TpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh MIPUYUHHO--CIIEJICTBEHHBIE CBSA3HU, CTPOUTh OOBsiCHEHUE n3 12
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B 1—2 JeHCTBUSA, WCHOJB3YysS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BETWYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSI 33/1a4M 3aMHUCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (hU3UIECKUE
BETUYMHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBbIE JJI PEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKO BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO PEIIUTh TPH TOMOITU
(bU3UYEeCKUX METOIOB, B OTIMCAHUH UCCIICIOBAHUS BBIJICSTH IPOBEPSIEMOE
NpEeAnoyioxkKeHne  (TUIoTe3y),  pa3inyarb M UHTEPIPETUPOBATH



MOJIYYCHHBIA PE3yJbTaT, HAXOJWUTh OIIMOKA B XOJE OIbITa, JeJIaTh
BBIBOJIBI IO €0 pe3yJIbTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEeMble
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMHChIBATh XOJI ONBITA U (DOPMYITUPOBATH BHIBOIHI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUSI, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHHEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BEITUYHHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TMPSMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYULIErOoCsl Tella OT BPEMEHM [IBHXKCHUS Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEOBaHUA, COOMpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUIE
MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJBI MO PE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOAUTh KOCBEHHBIE H3MEpPEeHUS (U3NYECKUX BEIMYUH (TUIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKECHHS,
JaBJICHHE  BO31yXa, BbITAJKUBAWONIas Ccuila, JICUCTBYHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
MPOCTBIX MEXAaHU3MOB), CJEAysd MPEIJIOKEHHON WHCTPYKIUU: TpU
BBINIOJIHEHUHU HW3MEPEHHM COOMpPATh SKCHEPUMEHTAbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJTMYUHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;

yYKa3bIBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIvar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHCIE:
NOJAIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUA Ipecc,



MaHOMETP, BBICOTOMED, OPLUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAMMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNpPUMEpPHl  (HAXOIUTh  WHMOpPMAIMIO O  MPUMEPAX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TTOBEJECHUS B OKPYKAOLIEN CPELE;

OCYUIIECTBJISTh OTOOpP HCTOYHMKOB HH(popMmanuu B HWHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUM W TOyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIACISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJI30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUl HayYHO--TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKaHMs, CIPAaBOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanust ”HGOPMAIIUK U3 OJTHOW 3HAKOBOUM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HU3HUECKOTO COJEPKaHUsA, B TOM
yucie myOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3yJbTaTax IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPaMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHSATUHHBIMN ammapaT Kypca (QU3MKH, COIMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacnpeneniThb
00s3aHHOCTH B TPyMNE B COOTBETCTBUM C TMOCTABICHHBIMHU 3aJadyaMH,
CIIEIUTh 3a BBHINIOJIHEHHEM IUIAHA JEWCTBUI, aJEeKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATENBHOCTh  TPYIIblI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K koHiy oOydyeHuss B 8 kJjacce mpeiMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKECHHE
aTOMOB Y MOJIEKYJ, arpETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC Tena, HACHIIICHHBI W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/1yXa, TEMIEpaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOW JBUTATEb,
AIIEMEHTAPHBIN ANEKTPUUYECKUM 3apsl, JIEKTPUUECKOE TOJIE€, MPOBOJHUKU
Y IUBJICKTPUKH, TIOCTOSIHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

pas3inuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIlionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJIEHCAIUsl, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAEBaHUE), KUIICHHE,



Temionepeaaya (TerI0npOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
[0 OIMCAHUI0O MX XapaKTEPHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WYECKUX SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupojae, u3inydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKH€E Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJIS ISl JKU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMKUCHIBATh U3yUYCHHBIE CBONCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YsI
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJIeNIbHAsI TEIJIOEMKOCTh BEILIECTBA, VYJAEJNbHAs TEIUIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yHelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MAallliHbl, OTHOCUTEIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONMPOTHUBJIIEHUE NPOBOJHHKA,
yAEIbHOE  CONpPOTUBIEHWE  BelIecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTO TOKa), TMpPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(U3UYECKUIT CMBICIT UCTOJIb3YEMbIX BEIWYUH, O003HAUCHUS U €IUHUIIBI
bu3NYecKuX BEJIMYMUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapakTepu30oBaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO--KUHETUUYECKON Teopuu
CTPOCHMS BEIIECTBA, MPUHILMN CYNEPHO3ULMU MOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa ISl yyacTka LenH, 3aKOH
JIxoynsa—JleHnia, 3aKOH COXpaHEHHMs DHEpPruyd, IPU HTOM JaBaTh
ClIoBecHYI0 (OPMYJIMPOBKY 3aKOHA W 3alKMChIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CUTYallMil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX



[IaroB ¢ OMmopod Ha |—2 M3yYeHHBIX CBOMCTBA (U3MUYECKUX SIBICHHIA,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCIIOBHSl 3a/layd 3alMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX I peUIeHHs] 3aJadd, BBIOMpATh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe aJisi €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CPABHUBATH
NOJIyYEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, MCIIONb3ys ONMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nYECKUX CBOWCTB TeN (KANMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusl TMPU U3IYYEHUH OT I[BETa U3JIydarolle (Morjomiaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alUdsg Tel U B3aUMOJEUCTBUE
IEKTPUYECKUX  3apsAI0B, B3aWMOJECHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaIM3allisl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
pOBepsieMble MPEANONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHUs, OMUCHIBATH XOJI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJHATG ~ NOPSIMBIE  WU3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUH ¢ YIETOM 3aJIaHHOU a0COTIOTHON MOTPEITHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSAMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHUS U yIEJIBHOIO COIIPOTUBIIEHUS BEIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIPsHKEHHWsT HAa  NIPOBOJIHMUKE,
UCCIICOBAHUE IMOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBIMIOJIHATh W3MEPEHUs, CJenysl MPeajoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YyJIbTATaAM MCCIIEN0BAHN,



MPOBOJUThL KOCBEHHBIE U3MepeHus (u3ndeckux BenuunH (yAelTbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPHUYECKOT0 TOKa): IJIAHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIys MPEUIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyIOBaHHUEM;

XapaKTepu30BaTh MPUHIMIMBL  JACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, SIECKTPOOCBETHUTEIHHBIC
pUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb IOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIC
duznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HU3MEPHUTEIHHBIC
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM (3KHIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB DJIEKTPUIECKUX IETICH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpubopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS W COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TMTOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEKOUIMXCA 3HAHUM H IIYTEM CpPaBHEHHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIH MOXKET OBITh HEIOCTOBEPHOM;
UCTIONIb30BAaTh MPH BHITIOJHEHUHN YUEOHBIX 3a/laHUi HAy4IHO--TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE U KPAaTKUE YCTHBIE COOOIICHMS,
0006mass wmHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
CONepKaHWsl, B TOM 4YHCJIE MYyOJIMYHO TIPEACTABIATh PE3yIbTaThl
IPOEKTHOM WJIM HCCIIEeI0BATENIbCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO



UCIONIb30BAaTh HM3YYCHHBIM TMOHATUHHBIA ammaparT Kypca (U3HKH,
COIPOBOK/JIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHHA (PU3UIECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 34 BBIIOJHEHUEM IUIaHa JECUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
NEATEIBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJACHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoniy oOydyeHuss B 9 kJjacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTCuéTa, MarepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjaacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IMEperpys3ku, LUEHTP TSKECTH, aOCOJIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb,
CHEKTPBI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, 6eTa- 1 raMMa-u3IIydeHHUs,
U30TOIIBL, SIAEPHAS] SJHEPIETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHXKEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TeJ, pEaKTUBHOE ABM)KEHME, KOoJeOaTeabHOe JBMKEHHE (3aTyxarolue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUA B
OKpyXaolieM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE OJKUBBIX OPraHW3MOB, BOCHIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHMEe BOJHBI, I[yHaMH, 5XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOe AEWCTBHUE BUIMMOTO,
yIbTPapUOIETOBOIO U PEHTICHOBCKOIO M3JIy4Y€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUNW Ha



OpraHu3M YeJIOBEKa), MPH 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3znyeckue BENUYMHBI (CpEeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpPEMEIICHHE, MYyTh, YIIoBas
CKOPOCTb, CHJIa TPEHUS, CWia YIPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC TeNa, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas DHHEPIUsl Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NTOTEHIMAIbHAS SHEPIUs CHKATOU
NPYKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas SHeprus,
NEPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIOJIb3YEMBIX BEJIWYUH,
0003HAaYeHUs1 U EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOMICTBa Teil, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'O YUCET
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE u3 2-3
JOTHYECKHX IIaroB C OMOpPOM Ha 2—3 M3yuYEHHBIX CBOWCTBA (PU3MYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THhle 3adaud (omMparlIMecss Ha cucremy u3 2—3
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIBI, CBSA3bIBaIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAueHUs (U3UUECKON
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IPAaBWIBHOCTh IOpsJKa



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nUeckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHUs! PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPY>KUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIpOCTPaHEHUE CBETA,
pasniokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENILHO cOOMpaTh YCTAaHOBKY M3 HM30BITOYHOrOo Habopa
o0Opy/lOBaHUS, OMNHCBHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMHBI ((POKYCHOE pacCTOSHUE
coOuparolmell JMH3bl), OOOCHOBBIBaTH BBIOOp croOco0a HU3MEpEeHus
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHHU
IpyU PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeloMJIeHHs] OT yria
NajJicHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKnX BEJIWYMH B BUJE TaOJWIl U rpadUKOB, JI€JaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MepeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Teja NpU pPaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOIO MaleHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWN MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpArOIIe JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIeAys TMPEII0KEHHOW MHCTPYKIIMH, BBIYUCIIATH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3YIbTAThI C YIYETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIETICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpOM HAa WX OMHUCAaHHA (B TOM YHCIE:
CIHUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W  HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAIOLIEH JIMH3E;
NPUBOAUTh  TNpUMEphl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHECHHS 370pPOBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH CpejIe;

OCYIIECTBISTh TOWUCK HMHPOpMAIMH  (PU3NYECKOTO COACpKAHUSI B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI TIOUCKOBBIN 3aMpoC, HAXOAUTh
MyTH OTPEACIICHUS IOCTOBEPHOCTH MOJYYCHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOYHHUKOB,;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepatypy  (QU3MYecKoro - coiepaHHs, CIpPaBOYHBIE MaTEepHAIIbI,
pecypcbl cetu IHTepHET, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HA OCHOBE
uHPOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl MPOSKTHOM WIIM UCCIEN0BATEIbCKON
NEeATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BAaTh  HM3yUYCHHBIN
MOHSATUUHBIM anmapaT u3ydyaeMoro pasfena (U3UKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TemaTu4eckoe NJIAHUPOBaHUE

yueOHblii mpenmeT «Pu3nka», 7 Kiacc

Ne | HammenoBanwue pasnenoB u| KommuecTtBo [IporpammMHoe copepskanue OCHOBHBIE BH]IBI ACSATEILHOCTH DNeKTpOHHEIE
m/m | TeMm y4eOHOro mpeaMeTa JacoB oOydaronuxcs (tmdpoBEIe)
oOpa3oBarenbHbIE
pecypchl
Paznes 1. ®u3nka u eé posib B NO3HAHMHU OKPY:KAIOIIEro Mupa 64
1.1 |®uswuka - HayKa O MPHUPOJIE 2 ®dusnka — HayKa O IPUPOJIE. BrisiBneHue pazmuaunit mexny| [bubmmorexa [JOK
SAsnenust npupoasl. Guznyeckue (buznuecKuMH u xummudeckumunttps://m.edsoo.ru/7f416194
SIBJICHUS: MEXaHUYECKHE, [pEBPAICHUAMH. 1]
TEIIOBBIC, DIICKTPUIECKHE, PacnosHaBanne u  Kiaccudukaiusy
MarHUTHBIC, CBETOBBIE, (DU3NYECKUX SBICHUN: MEXaHHYECCKHX,
3BYKOBEIC TETUIOBBIX, JJIEKTPUYCCKUX, MArHUTHBIX
1 CBETOBBIX.
Ha6monenue u oIHCcaHue
(U3UYECKUX SBJICHUN
1.2 |®usuyeckue BEIUUYUHBI 2 Dusnyeckue BEJINYNHEL. WsmepenneOnpenenenue LeHbl jaeieHust kaibl| [budmuorexa [JOK
(busnuecKkux BEJINYHH. du3nUYeCKUEM3MEPHTEIBHOTO TPUOOpA. https://m.edsoo.ru/7f416194
MpUOOPHI. IMorpernHoCTh u3MepeHuiilisMeperre JUHEHHBIX pa3mMepoB Tea H]]

MesxnyHapoaHasi CUCTeMa €IMHUIL

[IPOMEKYTKOB  BPEMEHU C  Y4YETOM
[IOTPELITHOCTEN.
U3mepenne  0o0bEMA  KUAKOCTH |

TBEPIOTO TEJIA.
M3mepenue TeMmieparypsl IpH IOMOLLY]
PKUAKOCTHOTO TEPMOMETpa M JaT4HKA

TeMIepaTyphbl.
BrinosiHeHWE TBOpUYECKUX 3aJlaHUM 110
MIOUCKY crmoco0oB U3MEPEHHUS
HEKOTOPBIX (hmznueckux

XapaKTEePUCTUK, HApUMEp, pa3MepoB
MaJIbIX 00BEKTOB (BOJIOC, TIPOBOJIOKA),

yHAIEHHBIX  00BEKTOB,  OOJBIINX



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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pacCTOSIHUHN, MaJIbIX
MPOMEXYTKOB BPEMEHHU.
MpeiaraeMbIX Coco00B

O6cyxnenne

1.3

EcTecTBEeHHOHAYYHBII
METO/]] TTO3HAaHUs

Kax ¢usmka u qpyrue ecrecTBEHHBIE HAYKH
M3y4aroT Mpupony. EcTecTBEeHHOHay4HbIN
METO]T TIO3HAHUS: HAOIIOJCHUE, IOCTAHOBKA
Hay4HOI'O0 BOIIPOCA, BBIABUKEHUE THUIIOTE3,
PKCIEPUMEHT 10 IPOBEPKE  THIOTE3,
00BsICHCHHE  HAOJMIOIAeMOro  SIBJICHUSL
Onmcanne  QU3HYECKUX  SBICHHHA
[MOMOILBIO MOJEEH

BbIIBHKCHHE THIIOTE3, OOBICHSIONIHX|

[IPOCTHIE SIBJICHUS, HATIPUMED:

— TIOYeMy OCTaHaBIIMBACTCS ABIKYIIEECs]

[0 TOPU30HTAIBHOM TOBEPXHOCTH TEIIO;

- IoYeMy B JKapKylo TIOTOJy B CBETJIOH

Ol€XK/IEe MpOXJIaJHEW, 4YeM B TEMHOM.

[MpemtoxkeHne  cnocoOOB  MPOBEPKH

CUITOTE3.

[MpoBeneHune nccieaoBaHMs MO MPOBEPKE

KaKOW-JINOO TMITOTE3BI.
[TocTpoeHue mnpocTedmmMx Moaenen
¢usnyeckux  sBiacHW (B BHJIC
PUCYHKOB WIJIM CXE€M), HaIllpuMep
najicHue MpeaMeTa; MPSIMOJIMHEHHOE
pacrnpocTpaHeHUe CBETA

muaMeTpa aTroMa METOAOM PsIoB  (C

mcronib30BaHueM (hoTorpaduii)y».
OnpeiesieHre pa3MepoB MaJIbIX Tell

[[Bubmunorexa IIOK
https://m.edsoo.ru/7f416194

Il

Ntoro no pasaeny

6

Paspnen 2. IleppoHayasbHble CBeIecHUSI 0 CTPOCHUH BellecTBA S 4

2.1

CTpoeHue BelecTBa

1

CTpOGHI/Ie BCHICCTBA: ATOMbI U MOJICKYJIBI,
MX  pasMCEphL. OHBITLI, JOKa3bIBAOIIME]
JMUCKPETHOC CTPOCHUE BCUICCTBA

HaGJ’IIO,Z[eHI/Ie U UHTCpHpEeTansd OIIBITOB,

CBUJCTCIIBLCTBYOIINX 00 ATOMHO-|
MOJICKYJIAPHOM  CTPOCHUM  BCIICCTBA:
OIIBITBI C PAaCTBOPCHUCM Pa3JIMIHbBIX

BEILIECTB B BOJIE.
OrneHka pa3MepoB aTOMOB U MOJIEKYJI
C  WUCHOJIb30BaHHEM  (oTorpadui,
MOJYYEeHHBIX Ha aTOMHOM CHJIOBOM
mukpockorie (ACM) — nabopaTtopHas

[[bubmmoTexa LJOK
https://m.edsoo.ru/7f416194

I

pabora 1o teme: «Orenka
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2.2 |IBmxenue u 2 JIsmwkenne uactur; BemectBa. CasspHaOmonenue u o0bsacHenue| [ bubnmuoreka [IOK
B3aUMOJIEHCTBHE YaCTHII CKOpPOCTH IBIDKEHS YaCTHI] ClOpOYHOBCKOTO JBWXEHHs | siBieHHsiNttps://m.edsoo.ru/7f416194
BEIICCTBA remneparypoii. bpoyHoBckoe aBmxenueauddysun. 1]

M hy3us. B3anmopeiicTBre gacTuI(lIpoBeaeHne u OOBSICHEHUE OITBITOB IIO)
BEIeCTBA: MPUTHKEHUE U OTTAIKMBAHUE  [HAOIIONCHHIO TEIUIOBOTO PACIIMPEHHS
ra3oB.
[IpoBeneHne W OOBSCHEHHUE OMBITOB
o 00HaPY)KEHHIO CuI
MOJIEKYJSIPHOTO  TPHUTSHKCHUS |
OTTAJIKMBAHUSI
2.3 |ArperaTHble COCTOSHUS 2 IArperaTHbIe COCTOSIHHSA BemiecTBa:jOnucanne (¢ MCIoNIb30BaHWEeM MpocThIX|[ [ buommoreka LJOK
BEIICCTBA CTPOCHHE Ta30B, JKUAKOCTCH W TBEPIBIXMOJENeH) OCHOBHBIX  pasnmumuuii  Bhttps://m.edsoo.ru/7f416194
(KpUCTAJUIMYECKUX)  Teld.  B3auMOCBS3BCTPOCHUH Ta30B, KHUIKOCTEH U TBEPBIX]]
MEXJy CBOWCTBAMHM BCIIECTB B pa3HBIXTEI.
arperaTHbIX COCTOSTHHSIX u nx/O0BSICHEHHE  Mallol  C)KMMAaeMOCTH
ATOMHOMOJICKYJISIPHBIM CTPOCHUEM.PKUAKOCTE W TBEPABIX Tel, OOIBLIOH
(OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI |[CKUMAaeMOCTH Ta30B.
OObscHeHnE COXpaHEHUS (hopMbl|
TBEPABIX TEN U TEKYUECTH YKHUIKOCTH.
[MpoBeneHne OMBITOB, AOKA3bIBAIOLIMX,
MTO B TBEPAOM COCTOSIHMHM  BOJIBI
MACTHIIBI HAXOJATCS B CPEIHEM JIajibIIe
ITpyT OT Apyra (MJI0THOCTh MEHBIIIE), YeM
B JKHJIKOM.
YcTaHOBJICHHE B3aUMOCBS3H  MEXKITY
OCOOCHHOCTSIMH arperaTHbIX
COCTOSIHUI BOJIBI U CYIIECTBOBAaHHEM
BOJIHBIX OPraHu3MOB MC —
Ouonorwusi, reorpadus)
Hroro 1o pazaeny 5
Paznen 3. /IBu:xenue u B3aumojeiicteue Tea 21 u
3.1 [MexaHndeckoe ABMKEHNE 3 Mexanuueckoe nBwxxeHue. PaBHomepHoe ulliccnenoBanue paBHOoMepHorof [ bubnmmroTexa [IOK
HepaBHOMepHOE  jaBmwKeHHe.  CKOPOCTh.ABHKEHHUsI, ONPeIelieHre ero mpu3Hakos. nttps://m.edsoo.ru/7f416194
CpenHsisi  cKOpocTh TpH HepaBHOMepHoMHa0uoneHne HepaBHOMepHOTo]]]
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nmBokeHnd. Pacu€T Tyt ®W  BpeMeHH
IBIDKEHUS

IMBMKEHHUST W OTPEJIENICHNE er0 OTINYHH
OT PAaBHOMEPHOTO IBHKEHWIS.
OnpejeieHue CKOPOCTH PaBHOMEPHOTO,
IMBIOKeHHA (IIapuKa B )KUKOCTH, MOJIEINH
PICKTPUIECKOTO aBTOMOOWIIS U T.1I.).
OnpenencHue cpenHei CKOPOCTH|
CKOJIBKEHHUS Opycka WM IIapuKa [0
HAKJIOHHOM TUIOCKOCTH
Pemenne 3amad Ha OmNpe/CiiCHUC ITYTH,
CKOPOCTH ¥ BpPEMCHU PaBHOMEPHOTO
ITBUKCHMS.

AHanm3 TpauKOB 3aBUCHMOCTH ITyTH

Y CKOPOCTH OT BPEMCHH

3.2

Nuepuusi, macca, IIOTHOCTh

SIBlieHHEe  MHEpUUU. 3aKkoH  HWHEPIHUHU.
B3auMoaeiicTBue  Tel  Kak ~ NPUYMHA

Kak Mepa HWHEpTHOCTH Tena. I[LmoTHOCTh
BerecTBa. CBA3b INIOTHOCTH C KOJINYECTBOM
MOJIEKYI B €ITHALIE 00hEMa BEIIeCTBa

M3MEHEHUS! CKOPOCTH JIBIDKCHMsI TeJl. MaccaHanpuMmep, 4YTO  MIPOUCXOAUT  IIPH

OOBsicHeHUE " NPOTrHO3UPOBAHUC
SIBIICHUH, OOYCIIOBIIEHHBIX WHEPITUEH,

TOPMOXKEHUH WJIM PE3KOM  MaHeBpe
ABTOMOOWJISI,  MOYEMY  HEBO3MOXKHO,
MTHOBEHHO TIPEKpPATHTh [BUKEHHE HA
BEJIOCHUIIe/Ie WK caMOKaTe U T. [I.
[lpoBeneHne W aHAUM3  OIIBITOB,
IMEMOHCTPHUPYIOIIUX M3MEHEHUE
CKOPOCTH JIBWKEHHSI Tela B Pe3ysIbTaTe
EeCTBUS HAa HETO APYTrUX Tell.

Pemenne 3amau Ha ompeneneHHe
MAacChI Tela, ero 00bEMa 1 TUIOTHOCTH.
IlpoBenenne U  aHalu3  ONBITOB,
IMEMOHCTPHUPYIOIIUX 3aBUCHMOCTD
M3MEHEHHUSI CKOPOCTH TeJa OT er0 MaccChl
[Py B3auMoOJEHCTBUM Tell. M3mepeHue

Macchl Tella pa3InIHBIMU CIIOCOOaMHU.
OnpeneneHye IUIOTHOCTH Telda B
pe3ynpTaTe M3MEpPEHHsS €r0 MacChl U

00Bpéma

[[Bubmuoreka LIOK
https://m.edsoo.ru/7f416194

I
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3.3

Cuna. Bunaer cun

14

Crita Kak XapakTEepPHUCTHKA B3aUMOACHCTBUS
ren. Cwma ympyroctd u  3akoH [yka.
M3mepenue CHIIBI C TTOMOIIIBIO,
IMTHAMOMETpa. SIBJICHHE TATOTEHUS W CHIIA
msokecTr.  Cumia  TSDKECTH  Ha  JIPYTHX
minaderax. Bec Ttema.  HeBecoMocTsh.

mpsimor. PaBHopmelictByromas cwmi. Cuna
TpeHusl. TpeHHe CKONbXKEHUS U TpEeHHe
rokost. TpeHue B Npupoae U TEXHUKE

CrnoxeHue CUJI, HAIIPAaBJICHHBIX II0 OJHOMM I/1306pa)KeHI/I€ CHIJIBI.

MN3yuenue B3aUMOJICUCTBUS Kak
IIPUYMHBI U3MEHEHHS CKOPOCTH Tejla |
ero pedopmanuu.

Omnucanue peanbHbIX cUTyauuii
B3aUMOJECHCTBUSI TE€I C  IOMOIIBIO
MoJiesiel, B KOTOPBIX BBOJIUTCS MOHSTHE

MN3yuenue CHUJIBI YIPYTOCTH.
WccnenoBanne  3aBUCUMOCTH  CHIIBI
YIPYTrOCTH OT YAJMHEHHUsS] PE3MHOBOTO
LIHypa WJIH NPYXHUHBI (C MOCTPOECHUEM|
rpacduka).

IAHAIM3 TMPAaKTUYEeCKUX CUTyalud, B
KOTOPBIX MpOSIBISETCA NEWCTBHE CHIIBI
YIpYrocTH (yIpyrocTb Mada, KPOCCOBOK,
BETOK JIepeBa H JIp. ).
IAHamM3  CUTyaluH,
SIBICHUEM TATOTCHHS.
OOBsACHEHHE OpPOUTAIHFHOTO JBIKCHUS
[UIAHET C HCIOJ30BAHUEM  SIBIICHHUS
TATOTEHUS ¥ 3aKOHA WHEPILIMH.
W3mepenne Beca Tena € IMOMOLIBIO
nuHaMoMetpa. OOOCHOBaHHE 3TOTO
croco0a u3MepeHusl.

IAHQJIN3 W MOJCIIMPOBAHUE SIBICHUS]
HEBECOMOCTH.

JKCIIepUMEHTAJIbHOE MOy YEHUE]
[paBUiIa CIOXKEHHS CHJI, HAIllPaBJICHHBIX|
BIONb OAHOM mpsamol. OmnpeneneHue
BEJIMYUHBI PABHOJICUCTBYIOIIEN CHUJI.
M3yuenne cuibl TPEHUS] CKOJBKEHUS U]
CHJIBI TPEHHSI TTOKOSI.

MccnenoBanve  3aBUCUMOCTH  CHJIB
TPEHUsS] OT CHJIBI JIABJICHUS U CBOWCTB

CBA3aHHBIX C

[[Bubmuorexa [IOK

I

[TPYLIMXCS HOBEPXHOCTEM.

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



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

AHanm3 TpPaKTHYECKUX CHUTyaluil, B
KOTOPBIX TPOSBIISAETCS ACHCTBUE CHITBI
TPCHHMSI, HCIIOJB3YIOTCS CHOCOOBI €&

YMEHbBIIIEHUS HITH YBEIHUEHUS
(kataHpme Ha  JIBDKAaX, KOHBKAX,
TOPMO>KEHUE aBTOMOOUIIS,
HCIIOJIb30BaHHE MO/IIITHITHUKOB,

TUTaBaHWE BOJHBIX JKHBOTHBIX H IP.).
Pemenne 3amad ¢ MCHOIB30BaHHEM
¢dopmyn anst pacu€ra CHIBI TSDKECTH,
CHJIBI YIIPYTOCTH, CHJIBI TPEHHS

Hroro no pazaeny
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Pasnen 4. laBienue TBEPABIX TeJ, :KUAKOCTEH U razos 21 4

CooOmraromuecsi cocyabl. | napaBandeckue

4.1  |[laBnenwue. [lepemaua 3 JlaBnenne. CnocoObl  yMeHbIIEHUS HWAHATW3 ¥  OOBSICHEHHWE OIBITOB I/ﬂ[[BH6JH/10TeKa LHOK
ITaBICHUS YBeJIMYEHUsT JaBicHus. JlaBieHWe ra3a. IpakTHYeCKUX CHUTyalwid, B KoTopbixhttps://m.edsoo.ru/7f416194
TBEPIBIMHU TEJIAMH, 3aBUCHMOCTh [JaBICHUS Taza OT 00BEMA,POSBIISETCS CUIIA TaBICHUS. 1]

PKHIKOCTSIMU U Ta3aMHu TEeMITEPaTyPBl. O0o0cHOBaHKE CIIOCOOOB YMEHBIIICHUS
[lepenaua pmaBieHHs TBEPABIMU TeNAMU, M YBEIMYCHUS JaBieHUs. 3ydenne
PKHIKOCTSMHU U ra3aMu. 3akoH [lackans 3aBHCHMOCTH JIaBJICHHUS ra3a

oT 00b€Ma m Temmeparypel. M3yueHue

O0COOCHHOCTEHl ~ Tepedayn  JaBIICHUS

TBEPABIMU  TENIAMH, O KUAKOCTAMH H

razamu. OOOCHOBaHHE  Pe3yJbTaTOB

OIBITOB ~ OCOOCHHOCTSIMH ~ CTPOCHHUS]

BellecTBa B TBEPAOM, IKHIKOM U

ra3000pa3HOM COCTOSIHUSIX.

DKCIEPUMEHTAIbHOE  JI0Ka3aTeIbCTBO|

3akoHa [lackars.

Pemenne 3amay Ha pacué€r naBlIeHUS

TBEPIOTO TeJIa

4.2  |/laBmeHune )KHUAKOCTH 5 3aBUCUMOCTh  JaBJieHUs KUAKocTH  oTccienoBanue 3aBucuMocTd naBieHwus| [ budaunorexa [IOK

rnyOuHbl.  [IHeBMaTWyeckwe  MAalIMHBLPKUAKOCTH OT TIyOWMHBI TOrpyxeHus uhttps://m.edsoo.ru/7f416194
[ 'uapoCTaTHYECKHit 1apa0KC.[UIOTHOCTH JKHIKOCTH. 1]

IHaOronenne u o0BsACHEHHNE
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MCXaHU3MBI

THAPOCTATHIECKOTO mapamokca Hal
ocHOBe 3akoHa Ilackas.

M3y4eHne cooOIarOIMUXCs COCYIOB.
Pemrenne 3amad Ha pacdéT JaBICHUS

PKHIKOCTH.
OObsicHeHWe  TpUHOUNA  JACHCTBHSA
CHIPAaBIMYECKOTO npecca,

MHCBMAaTHYCCKHUX MaIlllWH.
Amnanu3 u o0bsICHEHHE MMPAKTUYCCKUX

CUTYyaluH, JIEMOHCTPUPYIOLIUX
NPOSIBIICHUE JABJICHUS XHUIKOCTH U
3aKOHa [Tackans, Harpumep

MPOLECCOB B OpraHusMe  IpH
r11yOOKOBOJIHOM HBIPSHUH

4.3 |ATMmocdepHOe naBieHne IATMocpepa 3emiam U arMocdepHOeDKCIepUMEHTaIbHOE obHapyxenne| [ bubmmorexa LJOK
napieHue. [IpudarHbI CyHIeCTBOBAHUS aTMocepHoro namneHus. Awnanu3  uhttps://m.edsoo.ru/7f416194
BO3MylIHOW 000704k 3emuid.  OmNbITOOBSICHEHHE OMBITOB M MPAKTUUSCKUX  [|]
Toppuuemmu. M3meperne atMochepHOrOCHTyalllid, CBS3aHHBIX C JeHCTBHEM
MaBICHUs. 3aBUCHMOCTH  aTMOC(EpHOroaTMOC(hEpHOro JaBICHUS.
ITaBJICHUSI OT BBICOTHI HaJ ypoBHeM MOps.OObsICHEHUE CYILIECTBOBaHHS]
[Tpubopsl Ui mM3MepeHust aTMocepHoroaT™Mochepsl Ha 3emile M HEKOTOPBIX
TTaBIICHUS TUIaHEeTaX WM e€ OTCYTCTBHS Ha JIPYTHX|
nnanerax u Jlyne.
OObsICHEHHE  WM3MEHEHHs  IUIOTHOCTH|
aTMOC(epsl C BBICOTOH M 3aBHCUMOCTH|
aTMOC(EPHOTO AABJICHUS OT BBICOTHL
Pewenne 3a1a4 Ha pacuéT
aTMOC(EpPHOTO JTaBICHHS.
Wzyuenne ycrpoiictBa OapomeTtpa-
aHepoua
4.4 |/leficTBUE KUIKOCTH U ra3a JleficTBue  KHAKOCTM W ra3a  HaJKCIEPUMEHTAILHOE obOHapyxenue| [ buonmoreka [JOK
Ha MOrpyKEHHOE B HUX TEJIO MOrpy»kEHHOE B HUX TeJO. BrITankuBaromasneicTBuss  XUIAKOCTH ®  Taza  Hahttps://m.edsoo.ru/7f416194

(apxumenoBa) cuima. 3akoH Apxumena.
IInaBanue Ten. BosayxomiaBanue

[OTPYXEHHOE B HUX TEJIO.
OrmpeneneHre BHITAIKUBAIONIEH —CHIIHI,

Il

MEMCTBYIONIEH Ha TEJIO0, MOTPY>KEHHOE B
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PKUIKOCTB.
[IpoBenenne u OOCYXIEHUE OIBITOB,
IMEMOHCTPUPYIOLIUX 3aBHCHMOCTD
BBITAJIKHBAIOIIECH CHIIBI, JOEHCTBYHOLIEH
Ha TeJI0 B JKUAKOCTH, OT OO0BEMA
[OTPYXEHHON B JKMJIKOCTh YacTH TeNa U
OT IJIOTHOCTH JKUJKOCTH.
I Iposepka He3a8UCUMOCmy|
soimanKusaowel cuivl, Oelucmayouell
Ha meso 6 HCUOKOCMU, OM MACCbl meq.
HccnenoBanne 3aBHCHMOCTH — Beca
TeJa B BOJIe OT 00BhEMA MOTPYKEHHOM
B ’KHUJIKOCTh YacTH TeJa.
Pemenne 3ama4 Ha IPUMEHEHHE 3aKOHA
IApXxHMea U yCIOBHS MIJIaBaHMsI TEI.
KonctpyupoBanue apeomerpa WiIu
KOHCTpyHUpOBaHUE JIOAKHU 5
onpeaeneHue e€ rpy30noabEMHOCTH

Hroro no pazaeny
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[[Bubmrnoreka [IOK
https://m.edso00.ru/7f416194

]

Pa3nea 5. PaboTa 1 MOIIIHOCTb.

JHeprust

5.1

IPaboTa 1 MOIIIHOCTH

3

Mexanndeckas padota. MotHoCTh

OKCIIEpUMEHTAIbHOE OTIpeIeNICHHE
MpyU MAJCHUN Tella M CUJIBl TPEHUs Mpy|
[PABHOMEpPHOM TIEpEMEIIeHNH Tela II0
FOPU30HTAJIBHOM [TOBEPXHOCTH.
Pacuér MOIIHOCTH, pa3BUBAEMOU IpH
MOBbEME 110 JIECTHULIE.
Pemenue 3a1a4 Ha pacuér
MeXaHMUECKON paboThl U MOIIHOCTH

[[bubmmoTexa LJOK

MeXxaHuueckod paboThl cuibl TspxecTHNttps://m.edsoo.ru/7f416194

I

5.2

[IpocThie MEXaHU3MBbI

HpOCTI)Ie MECXAaHU3MBI: pbIyar,
HAKJIOHHAas1 IIJIOCKOCTh.

ABHOBCCHUS pbIyara. HpI/IMCHeHI/Ie IIpaBUJL

010K, OnpeieneHme
HpaBI/IHzEpOCTHX

BBIMIPBIIIA B CHIIE
MEXaHU3MOB Ha IpUMEpe
plyara, HOJBW)KHOTO M HENOJBHKHOIQ

[[bubnroreka [IOK
https://m.edso00.ru/7f416194

]
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[paBHOBeCcHS pbl4ara K OIOKy. «30J0TO€
npaBwio»  Mexanukd. KIIJI  mpocThix|
MexaHu3MOB. [IpocTeie MexaHU3MBI B OBITY|
1 TEXHUKE

0JIOKOB, HAKIIOHHOM ITJIOCKOCTH.

HccnenoBanne  yCIOBHS — PaBHOBECHS]
[ppIyara.

O6HapyxeHue CBOWCTB MTPOCTHIX
MeXaHHU3MOB B Pa3INYHBIX
MHCTPYMEHTaX H  MPHCIOCOOJICHUSX,

MCHONB3YEMBIX B OBITY W TEXHUKE, 2|
TaKXKe B )KMBBIX OpPraHU3Max.
OKCIepUMEHTAJIbHOE  JI0Ka3aTEeNbCTBO
paBeHCcTBa paboOT TmpH MPUMEHEHUH|
[IPOCTHIX MEXaHU3MOB.
Omnpenenenne  KIIJ]
IUIOCKOCTH
Perienue 3a1a4 Ha IpUMEHEHUE NIPaBUJIA|
jpaBHOBecHs ppiuara v Ha pacuét KI1J]

HaAKJIOHHO

5.3  [MexaHudeckas SHEpPrus 4 Mexanudeckass sHeprus. KuHeTrnyeckas HIKCIEPUMEHTAILHOE onpexaencHue| [ bubnmuorexa [IOK
MOTCHIMAIbHAsT SHeprus.. IIpeBpalicHUeU3MEeHCHUS KHHETHYECKOM uhttps://m.edsoo.ru/7f416194
OZIHOTO BHJAa MEXaHWYECKOW HHEPrHH BIOTCHIMAIBHON SHEPrUH Tela HpH erof]
Npyroif. 3akoH COXpaHEHHS HHEPrHH BICKATHIBAHMH T10 HAKIIOHHOH IIOCKOCTH.
MeXaHUKe dopmynupoBaHue Ha OCHOBE|
MCCIEOBaHUSI ~ 3aKOHa  COXPaHEHHS]
MEXaHUYECKOU SHEPTHH.
OOcyxjeHne TpaHHIl NPUMEHUMOCTH
3aKOHA COXPAaHEHUs YHEPIHH.
Pemenne 3amad ¢ HCHONIB30BaHHEM
3aKOHA COXPAHEHHsI DHEPTUU
Hroro 1o pazaeny 12
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TemaTuveckoe NJIAHUPOBaHUE

y4eOHbIil npeameT «Pu3znka», 8 kaace

No | HaumenoBanue pazneinoB u| KonnuecTBo IIporpammHoe coaeprxaHue OCHOBHBIE BUABI ACATEIHBHOCTH DIIeKTPOHHBIC
n/m | TeM y4eOHOro mpeaMeTa 4acoB oOyJarommxcs (udpoBbIe)
oOpa3oBarenbHbIE
pecypchl
Paspnea 1. TenJioBble siBJIeHUS
1.1 |CtpocHuHe U CBOWCTBA 7 (OCHOBHBIE nosiokeHusiHa0monenue v uHTEpIpeTanus onbIToB,[[budimoreka [IOK

BCIICCTBA

MOJIEKYJIAPHOKMHETUYECKOM
CTpOCHHUs BellecTBa. Macca U pa3Mmepsl
ATOMOB n MOJIEKYJL. OMBITH,
MMOATBEPKJAIONINE OCHOBHBIC TIOJIOXKCHHUS
MOJIEKYJIIPHOKHUHETUYECKON TEOpHUH.
Mopemn TBEPAOTO, JKHJIIKOTO "
ra3000pa3HOT0 COCTOSIHUN  BEIECTBA.
Kpucramiuueckue u amopdHbIe Tela.
OOBsICHEHHE CBOMCTB Tra3oB, >KHUIKOCTEH
U TBEPIABIX TEJI HAa OCHOBE IOJOXKCHHIA
MOJICKYJIIPHOKHHETUIECKOM TEOPHH.
CMmaunBaHUe U KaNWUISIPHBIC SIBICHUSL.
TemnoBoe paclIUpeHUE U CKaTUE

TCOpI/II/I‘CBI/II[eTeJIBCTByIOHII/IX

00 ATOMHO-
MOJIEKYJISIPHOM  CTPOSHHM  BEIECTBA:
OIIBITBI C PAaCTBOPEHHEM PA3IHYHBIX|
BEIICCTB B BOJIE.

Pemenne 3amad 1O  OLIGHWBaHUIO
KOJIMYeCTBA AaTOMOB WM MOJEKYNI B
earHuIe 00bEMa BELIECTBA.

AHamM3 TeKcTa JIPeBHUX aTOMHKCTOB
(Hammpumep, (parmeHTa TTO3MB]
Ulykpermst «O TpupoAe BeEmIeH») ¢
M3I0)KeHHEeM OOOCHOBAaHUI  aTOMHOM
rUrnoTessbl (cMpicaoBoe uTeHne). OueHka)
lyOeIMTEeTBHOCTH ATUX 0OOCHOBAHHH.
OOBsicHeHHE OpPOYHOBCKOTO JIBHXKCHUS,
strieHsT AU GY3UH U pasinanii Mexy|
HIMHI Ha OCHOBE TIOJIOKEHHH]
MOJIEKYJISIPHO-KHHETHUECKON TEOpHH
CTPOCHUSI BEIIECTBA.

OOBsICHEHHE OCHOBHBIX pasziIHYUil B
CTPOCHUM Ta30B, KUIKOCTEH M TBEPABIX
Tl C UCIOJIb30BAaHUEM TOJOXKCHUH]
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH

https://m.edsoo.ru/7f4181ce
1]

CTPOCHUS BCUICCTBA.
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[IpoBenenue OIBITOB o
BBIPAIUBaHHIO KPHUCTAJJIOB
[IOBaPEHHOU COJIM MJIM caxapa.
[IpoBenenne u OOBSICHEHHE OIIBITOB,
NEMOHCTPUPYIOLINX KaIlWIJISIPHBIE
SIBJICHUS U ABJICHUE CMadNBaHMS.
OOmBsicHeHuE ponu KalJIISIPHBIX
SIBICHUHA I/ IOCTYIUIEHHSI BOABI B
OpraHu3M pacTeHUM.

Habnronenue, MpOBEJICHHUE u
O0OBSICHEHHE OTBITOB MO HAOIOECHUIO
TEIIOBOTO pacimpeHus rasos,
PKUJIKOCTEN M TBEPIBIX TEI.

OObscHeHNE COXpaHEHUS 00BEMa|
TBEPIBIX TeJN, TEKY4eCTH >XMIKOCTH (B
TOM YHCJIC, PASHULBI B TCKYYCCTU I
[PA3HBIX )KUJKOCTEN), TaBIEHUS Ta3a.
IIpoBenenue OIBITOB,
MEMOHCTPHUPYIOLINX 3aBUCUMOCTb
MaBleHWsT BO3/AyXa OT €ro o0béMa H
HarpeBaHusl WIN OXJAXICHHUS, U HX

O0BbSICHEHME HAa  OCHOBE  aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.
AHanu3 TPaKTHYECKUX CHUTYaluH,

CBSI3aHHBIX CO CBOWCTBAaMHM Ta3oB,
YKUJIKOCTEN ¥ TBEPABIX TEN

1.2

TernoBble IPOLECCHI

21

Temnepatypa. CBsi3pb TeMIepaTtypbl CO
CKOPOCTBIO TEIUIOBOTO IBIKEHHS YaCTHII.

BryTtpennss sneprus. CrocoObt H3MeHeHI/m‘CpaBHeHI/Ie

BHYTPCHHEH SHEpPruu: Teruionepenada |
COBEpILICHHE paboTHI.
TerIonepeIayn:

TCILJIONPOBOAHOCTE, KOHBEKIUA, U3JTYYCHUC.
KosnruecTBo TETUIOTHI. V nenbHas
TeI0éMKOCTh  BemiecTBa. TemooOMeH ol

Bunml

OOocHOBaHHE  TPaBHI
TeMIIePATYPHI.

M3MEpEeHHS

PasIUIHBIX CII0c000B
M3MEPEHHUS U 1Kl TeMIICPATYPhI.
Habmrogenne u  OOBSICHEHHE OIBITOB,
IMEMOHCTPHUPYIOIIUX H3MEHEHHE
BHYTpEHHEH 3HEPIrUu Tejla B Pe3ysIbTaTe
Terionepeayy U padoThl BHEIIIHUX CHJL.
Habmnronenue u 00bACHEHHUE OIBITOB,

[[Bubmuorexa IIOK
https://m.edsoo.ru/7f4181ce

1
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TEIUIOBOE paBHOBECHE. YpaBHeHHE 00CYXIEHHE MPaKTUYECKUX
rerioBoro  Oamanca.  [lmaBienme W cuTyamnui,

OTBEpACBaHNE KPUCTAJUINYECKUX BEIIECTB.IEMOHCTPUPYIOMIUX pPA3IWYHbIE BH/]IBI
Y nenpHas TEeIUIoTa IUIaBJICHUS. TETIIONICPe At TEIJIONPOBOJHOCTb,
[TapooOpazoBanue u KOH/IEHCALUs1.[KOHBEKIINIO, U3JIyYeHHUE.

Ucnapenne. Kunenwne. YaenbHas TtemnotallccienoBaHue sBICHUS TEIUIOOOMEHA
mapooOpa3oBaHMUs. 3aBUCUMOCTBIIPH CMEUIMBAHUM XOJOJHOW M TopsueH]

TeMIIepaTypbl KUIEHHS OT aTMOC(epHOTro
MaBJICHUSL.
BnaxxHocTh BO31yXa.

OHeprusi TOIUIMBA. YJAENbHAas TEIUIOTABOIOM.

CTOpaHUS. Onpenenenne (M3MepeHHEe) KOJIMYECTBa
[MpuHIMIBEl pabOTHl TEIUIOBBIX JBUTATENCHTEIUIOTH, IOJYYEHHOTO BOJOH MpH
KILJI TemmoBoro pgBurarens. TemIoBBIETEIIIOOOMEHE c HarpeThM
NBUraTeNN U METAJUINIECKUM LUIHHAPOM.

BaluTa OKpYy Karomen cpeapl. Onpenenenue (U3MepeHHE) yIEIbHOH
3aKkOH COXpaHEHUs U TPEBpPALICHUs [TEIUIOEMKOCTHU BEIIECTBA.

SHEPTUH B TEIIOBBIX MPOLIECCAX Permenue 3amady, CBSI3aHHBIX C

BOJBI.
HaOuroieHue yCTaHOBJICHUS TEILIOBOTO
[PABHOBECHSI MEXTy TOpsYei U XOJIOAHOM

BBIYMCICHUEM KOJHMYECTBA TEIUIOTHI H
TETUIOEMKOCTH TP TEIUIOOOMEHE.
IAHand3 ~ cuUTyauud  NPaKTUYECKOTO
MCIONB30BAaHUS  TEIUIOBBIX  CBOWCTB
BEIICCTB M MAaTepHUaIOB, HAMPUMED, B
EIISTX 9HeprocOepeKeHUs:
TEIUIOM30JISILMS,  DHEprocOeperaromue
KPBIIIN, TEPMOAKKYMYJISITOPHI U T. JI.
HaOtoienue  sIBJICHUIM UCHapeHUs U
KOH/ICHCALIH.

HccnenoBanue mpouecca HCHAapeHus
pasnu4HbIX KuIKocTell. OOBsICHEHHE
SBJICHUH MCIIApEHUs] U KOHJCHCALIMH
Ha OCHOBE aTOMHO-

MoOJIEKyJIsIpHOTO yueHusi. HaGmonenne u
00BsSICHEHHE TPOIlecca KUTICHHsS, B TOM
urciae  3aBHCHMOCTH  TEeMIEpaTyphl




KHUIIEHUS OT JABJICHUSI.
OmpeneneHue (m3Mepenme)
OTHOCHUTEIHLHOW BIIAKHOCTH BO3IIyXa.
HabOmomenne  mporecca — IJIaBJICHUS
KPHCTAIDTHYECKOTO BEIIIeCTBA,
HaIpuMep, JIbaa.

CpaBHEHHE  TIPOIICCCOB  IUIABJICHUS
KPUCTAIUTMYECKAX TeNl M pa3MATYCHUs
[pY HarpeBaHUU aMOP(HBIX TEIL.
Omnpenenenue (M3MepeHHE) YAEIBHOU
TeTIOTHI TUTABIICHUS JIBAA.

OOBsICHEHHE SIBICHUM IUIABICHUSA M|
KPUCTAJUTM3AIIMM HAa OCHOBE AaTOMHO-
MOJIEKYJISIPHOTO YIEHUSI.

Pemenme 3ajady, CBSI3aHHBIX C
BBIYUCIICHUEM KOJIMYCCTBA TCIUJIOTHI B
mpoiieccax TeIUIonepeaun npH|
[IABJICHUU u KpUCTAJTH3AIIHH,

MCTIapEHUH M KOHICHCAIUH.

IAHamM3  cUTyalMd  NPaKTUYECKOTO
[PUMEHEHUsI SIBIICHUH TUIABIICHUS U
KpUCTAIDIH3AINH, HAIPUMED, TOIYICHHE
CBEpPXYHMCTBIX  MaTepHaJioB,  COJEBas
TpemnKa u JIip.

AHamm3 paboTel W OOBSCHEHUE
MpPUHLIMIIA  JAEWCTBUSA  TEIUIOBOTO
nBuraresns. BreluncneHue KonmuyecTBa
TEIUIOTHI,

BBLIETISIOIIETOCS npu CrOpaHuy|
pa3nmuuHeiX BUAOB TommBa, u KII/]
ITBUTATEIS.

Ob6cyxnenue 9KOJIOTHYECKUX
OCJIENCTBUN HUCIIOJIL30BaHUS
JIBUTATENIe BHYTPEHHETO CropaHus,
TEIUIOBBIX ¥ THAPOIIEKTPOCTaHIUI




[Mtoro no paszneny
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Paznen 2. DiaekTpuiyeckne U MArHUTHbBIE SIBJIEHUSI

2.1 [DneKTpUuecKHe 3apsibl. 7 ONeKTpr3anus Tell JBa ponaHabnronenne u mposeaeHue onbiToB mof [budmuorexa LHOK
3apsKeHHBIE TENa ¥ UX DIIEKTPUYECKHUX 3apsIoB. B3anMoIeHCTBHERIEKTPU3AIMH TEI mpuhttps://m.edsoo.ru/7f4181ce
B3aHMO/JICUCTBUE BapsIKEHHBIX Tell. 3akoH KynoHaconpuKkOCHOBEHNH U UHAYKLIUEH. 1]

(3aBHCHMOCTh  CHIIBI  B3auMoaeicTBusHaOmoneHne u 00BsICHEHHE
BapsOKEHHBIX TENl OT BEIMYWHBI 3apsIOB HB3aUMOJICHCTBUS OJTHOMMEHHO u
[PACCTOSIHUSI MKy TEJIaMH). [PA3HOMMEHHO 3apsKEHHBIX TEll.
Onektpudeckoe mojie.  Hampsok€HHOCTHOOBSICHEHHE MIPUHITUTIA JeHCTBUS
QIIEKTPUYECKOTO oIS, [IpuHnKnpIeKTpOCKomna.
CYTIePIIO3UIIMN DIIEKTpUdecKkux moieil (HaOOBsSICHEeHWe SBICHWNA  AIEKTPHU3AINH
KaueCTBEHHOM YPOBHE). [IPY CONTPUKOCHOBEHHUH TN U WHAYKIHEH
Hocutenun  anmeKTpUYecKkuX  3apsoB. |C UCHOJNB30BAaHHEM 3HAHHH O HOCHTEISX|
DIJIEMEHTapHBIA AJEKTPUUYECKUN 3apsil. PIEKTPUUECKUX 3apsI0B B BEILIECCTBE.
Crpoenue aroma. IIpoBogHuKY 1 PacrioznaBanme U OOBSCHEHHE SBICHHMH
IT3ICKTPUKH. 3akoH COXPAHCHUSPIEKTPU3ALNH B TOBCETHEBHOM KHU3HU.
PIEKTPUYECKOr0 3apsijia Habmionenne u 0OBSICHEHHE OIIBITOB,
WJUTIOCTPUPYIOIIAX 3aKOH COXpaHEeHHS
PIEKTPUYECKOT0 3apsa.
Habmonenue OTIBITOB o
MO/IETTUPOBAHHIO CWIIOBBIX  IJIMHUH]
PIIEKTPUIECKOTO OIS,
UccnenoBanue JEHCTBHUS
ANIEKTPUIECKOTO TOJIS Ha POBOJHUKH
U IUDJIEKTPUKH

2.2 [[locTosIHHBIM 20 DIEKTPUICCKUH TOK. VYcnosusHabmoaenue Pa3ITUYIHBIX Bu0B[ [ bubaunorexa IIOK

PIIEKTPUUYECKHI TOK CYIIIECTBOBAHUS  DJIEKTPUUECKOTO  TOKAIEHCTBHSA  dJEKTpuueckoro Toka  wmhttps://m.edsoo.ru/7f4181ce
VICTOYHHUKH TMOCTOSHHOTO TOKa. JIeHCTBUSIOOHApY)KEHHE 3TUX BHIOB JEHCTBUS B]
PIIEKTPUIECKOTO TOKa (TermoBoe,MOBCeTHEBHON  u3HU. HaOmronernne

XUMHYECKOE, MAarHUTHOE). DIIeKTPHUYECKHH
TOK B )KMJIKOCTSIX M ra3ax.

OneKTpuyecKkass  IeMb. Cuna  TOKa.
DIIEKTPUYECKOE HaTpsOKEHHE.

BO3HUKHOBEHHUSI Ta30BOTO paspsga u
PIEKTPUUECKOTO TOKA B KUIAKOCTH
COOpka H WCIBITAHUE DIEKTPUIECKOH
[IETIA TOCTOSTHHOT'O TOKA.

ComnpoTHUBIICHHE TIPOBOJHHKA. Y IEIBHOE

M3MepenHre CHITbI TOKa aMIIEPMETPOM.



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

COTIPOTHBJICHUE BemiecTBa. 3akoH Oma s
ygactka nernu. IlocnmenoBarensHoe U
napaieqbHOe COeAUHEHUE TPOBOJHUKOB.
PaGora ® MOIIHOCTH 3JIEKTPUYECKOTO
TOKa. 3akoH Jxoynsa—Jlenma.
DJeKTpUUECKIe UEeH U

MOTPEOUTENN JJIEKTPUYECKON DJHEPruHM B
obITy. KopoTKOe 3aMbIkaHe

M3mepenue 3JIEKTPUUECKOTO
HAIPSDKEHUST BOITBTMETPOM.

[MpoBeneHre ¥ OOBSICHEHUE OIBITOB,
IMEMOHCTPHUPYIOIIUX 3aBHUCHMOCTD
PIIEKTPUIECKOTO COTIPOTHBJICHHS
MPOBOJHUKA OT €ro JJIMHBI, ILIOIMIAH
MOMEPEUHOTO CEUCHUS U MaTepHaa.
MccnemoBanne 3aBUCHMOCTH CHITBI TOKA,

[IPOTEKAIOIIEr0 4epe3 PE3UCTOp, OT
COTIPOTUBJICHUS pe3ucTopa u
HaNpsDKEHUS] HA PE3UCTOpE.

[IpoBepka IpaBuiIa CIIO)KEHHS

HalpsOKEHUM TP TOCJIE0BaTEIbHOM
COCIMHEHHH ABYX PE3UCTOPOB.
[IpoBepka mpaBmia AN CHIIBI TOKa

MpU  THapayielbHOM  COEIWHEHHUH
PE3UCTOPOB.

IAHAJIA3 CUTYyalUil OCIEeI0BaTEIBHOIO U
MapasiesbHOro COCIMHEHHUS
IMPOBOJHHUKOB B JOMaIlIHUX|
RIIEKTPUYECKUX CETSIX.

Pemenue 3amad € HCIOJIB30BaHUEM
sakona Oma u ¢opmya pacuéra
PIEKTPUYECKOTO  COINPOTHUBIECHUS TIpPH
[OCJIEIOBATEIFHOM M HapaJljieJIbHOM|

COCIMHCHUU ITPOBOIHUKOB.
Ompenenenre paboOTHI AIEKTPUIECKOTO
TOKa, MPOTEKAIOIIEr0 Yepe3 Pe3UCTOP.

OnpeneneHue MOIIHOCTH
PIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha
[pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOK|
gepe3 JaMITOUKy OT HaNpsDKEHUs Ha Hel.
Onpenenenne KI1J[ narpeBaTens.

HccnepoBanue npeoOpa3oBaHusl SHEPTUY]




[IPH TOABEME TPY3a DIIEKTPOIBUTATEIIEM.
OObBsCHEHNE YCTPONCTBA W TPHUHIIUIIA
mercTBHsI JIOMAIITHUX]
PIIEKTPOHATPEBATENBHBIX TPUOOPOB.
OO0BsICHEHHE MIPUYHH KOPOTKOTO|
BaMBIKaHWUS W TPHHIOUNA JICHCTBUS
[TABKUX MPEIOXPAHUTEIICH.

Pemenne 3amad ¢ WCHOIB30BaHHEM
3akoHa [xoyns—Jlenna

2.3

MarauTHbBIC SBJICHUS

IlocTosaunple Mar"HuThl. BsaumopneiicTBue
TIOCTOSHHBIX MAarHWTOB. MaramTHoe IIOJIE.
IMarauTHOE T10J1e 3eMITH

M ero 3HaueHue s KU3HU Ha 3emite. OIbIT
Opcrena. MarHuTHOE TOJIE DIIEKTPUUECKOTO
Toka. IIpuMeHeHHe BIEKTPOMAarHUTOB B
TexHuKe. JlelicTBUE MAarHUTHOrO TOJIS Ha

MPOBOJHHUK C TOKOM. SHCKTpOILBI/IFaTeHb
IMOCTOAHHOI'O TOKa. Hcnons3oBanue
SHGKTpO,Z[BI/IFaTCJ'Ieﬁ B TCXHUYCCKUX|

YCTPOMCTBAxX U Ha TPaHCIIOPTE

Mccnenoanue MarduTHOTO
B3aHMOJCHCTBHUS ITOCTOSTHHBIX MardHuTOB.
N3yuenue MarHuTHOTO TOJIA
IIOCTOAHHBIX MAardiuToB HpI/I nux
O6T)CIH/IHGHI/II/I nu pa3ILCHeHI/II/I.
Hccnenosanne MarHuTHOTO

B3aNMOJICHCTBHUS
IMOCTOAHHBIX MAaArHmToOB. I/I3quHHe
MarHUTHOTO TIOJIS TTOCTOSIHHBIX]|

MarHuToB TIpH WX OOBEIUHEHUH H
[pa3aeNeHuN.

[IpoBeneHNe OMBITOB 1O BH3yallM3alldy
I1OJIS ITOCTOSIHHBIX MAarHHUTOB.

M3yueHue sBJICHUS HaMarHUYUBAHUS
BEICCTBA.

HccnenoBanue EUCTBUA
PIIEKTPUYECKOTO TOKa HAa MAarHUTHYIO
CTPEJIKY.

[TpoBeneHme OIIBITOB,
IMEMOHCTPHUPYIONINX 3aBUCUMOCTH CHIIBI
B3aMMOJICUCTBUS KATYIIKA C TOKOM H
MarHuTa OT CHUJIBI U HAMPABICHUS TOKA B

KaTYILKE.
AHanmM3 ~ CHUTyalluii  NPaKTUYECKOTO
[IPUMEHEHUsI  3JIEKTPOMArHUTOB (B

[[Bubmuoreka LIOK
https://m.edsoo.ru/7f4181ce
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OLITOBBIX ~TEXHHUYECKHX YCTpOfICTBaX,
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[IPOMBIIIJIEHHOCTH, METULIUHE).
M3yueHnue AeCTBUS MArHUTHOTO MOJS
Ha TIPOBOJIHUK C TOKOM.

M3yueHue necTBUS 3JIEKTPOABUTATEIS.
M3mepenne KIIJ[ anexTpoaBuraTebHOM

[YCTAaHOBKH.
Pacnio3naBanue u ananus pazIdyHBIX
MpUMEHEHUN 3JIEKTPOJBUTATENEH

(TpaHcmopT, OBITOBBIE YCTpOHCTBa WU
ap.)

2.4  |[DneKTpoMarHWUTHas WHIYK 7 OnBITHI Ddapanest. ABnenneOnpITel MO  wuccnenoBannto  sBieHwMs| [ bubnamorexa [IOK

LIHST DIICKTPOMArHUTHOM ~MHIYKIUH. [IpaBHIIOPICKTPOMArHUTHOM uHaykan:https://m.edsoo.ru/7f4181ce
Jlenra. DnexTporeneparop. MCCIICIOBAHNE WM3MEHEHHMH 3HaueHHus H]]
CriocoObl  TIONy4YeHHS  DJIEKTPUYECKOWHAIPABICHUS HHIYKIIMOHHOTO TOKa
PHEPTUH. DNEeKTPOCTAHIUH HA
BO306HOBJ'I5[€MBIX HUCTOYHHKAX SHCPrun

Hroro mo pa3nemy 40

OBLIEE KOJIMYECTBO 68

YACOB I10

ITPOTPAMME
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TemaTu4eckoe NJIAHUPOBaHUE

yueOHblii mpenmeT «Pu3znka», 9 kiacce

Ne | HammenoBanwue pasnenoB u| KommuecTtBo [IporpammMHoe copepskanue OCHOBHBIE BH]IBI ACSATEILHOCTH DNeKTpOHHEIE
m/m | TeMm y4eOHOro mpeaMeTa JacoB oOydaronuxcs (tmdpoBEIe)
oOpa3oBarenbHbIE
pecypchl
Pa3nen 1. Mexanu4yeckue siBJeHUs
1.1 |MexaHu4yecKoe ABIKEHUE U 10 Mexanndyeckoe nBmKeHHe. MatepuanpHasAHaMM3 ©  o0cyxaeHne pasnuuHblX|[budmmnorexa [JOK

c1ocOOBI €ro0 ONUCaHUs

rouka. Cucrema orcuéra. OTHOCUTEILHOCTH|

MEXaHUYCCKOI'0O JBUKCHUA. PaBHOMepHOC
MPSIMOJIMHEHHOE JBIDKEHHE.
HepaBHoMepHOE IPSIMOJIMHEWHOE
mBokenne.  Cpemssiss |

CKOPOCTb  T€Jda TIpH  HEPAaBHOMEPHOM
BIDKEHHH.

'Y ckopenue. PaBHOyCKOpEHHOE
mpsiMonuHeliHoe — nBwkeHne. CBoOoaHOe

nanenue. OnbITel ['anunest.

PaBHOMEpHOE ABMKEHHE MO OKPY>KHOCTH.
Ileppuoxr w  wactota  OOpaleHus.
JIluneliHas u yrioBast CKOPOCTH.
LleHTpOCTpEMHUTENBEHOE YCKOPEHHE

MIHOBEHHAspa3IMYHbIMKA ~ crioco0amMu  (ypaBHECHHE,

[PUMEPOB MEXaHUYECKOTO IBHIKCHUSI.
OOCyXJeHHEe TpaHUIl MPUMEHUMOCTH]|]
MOJICIIN «MaTepHaibHasi TOYKay.
OmucaHne MEXaHUYECKOrO JIBHKCHUS

rabnuna, rpaduk).

IAHaIM3  KM3HEHHBIX  CUTyalluil, B
KOTOPBIX MPOSBISETCS OTHOCHUTEIHHOCTH
MEXaHUYECKOTO JABHIKCHUS.

Ha0roieHne MexaHU4ecKoTo JBUKEHUS]
TeJla OTHOCHUTENFHO Pa3HBIX TE OTCUETA.
CpaBHeHHEe IyTed W TpPaeKTOpHUH
MBMOKEHUST OJHOTO W TOTO K€ Tela
OTHOCHUTEIFHO Pa3HBIX TEN OTCUETA.
AHaU3 TEKCTa lanunest 00
OTHOCHUTEIBHOCTH JIBUOKCHUS
BBITIOTHEHWE  3aJlaHUil 10  TEKCTY|
(CMBICIIOBOE YTEHHE).

OnpeneneHue  cpegHE  CKOPOCTH
CKOJIBXKEHUSI Opycka WM JBUKCHHS
Iapyuka MO HAKIOHHOM IJIOCKOCTH.
Ananus u 00CyKJaeHHe CrIoc000B
IPUOIKEHHOTO orpeJiesieHHs

IMTHOBEHHOM CKOPOCTH.

https://m.edsoo.ru/7f41a4a6
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OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
NBIDKEHMS (IIAapHKa B )KUAKOCTH, MOZAEIIH
PIIEKTPUYECKOTO aBTOMOOWIIS U T. TI.).
OmnpeneneHue IyTd, NPOWIEHHOTO 33
MaHHBIA ~ IPOMEXYTOK BpPEMEHH, H
CKOpPOCTH TeJa Mo rpaduKy 3aBUCUMOCTH
MyTH PAaBHOMEPHOIO JIBWKEHHUS  OT
BPEMEHHU.

OOcyKaeHne BO3MOXKHBIX MPUHIIUIIOB
MeicTBUSL ~ MPUOOPOB,  U3MEPSIONINX|
CKOPOCThH (CITHIOMETPOB).

Bbruucienye myTH M CKOPOCTH IIPH
[PABHOYCKOPEHHOM MPSAMOJIMHEUHOM
IMBIDKEHUHU Teia.

OnpeneneHue MNPONUAEHHOIO MOYTH U
[YCKOpPEHHUSI IBMKCHUS TeNa 10 Tpaduky]
3aBHCHUMOCTH CKOpOCTH
[PaBHOYCKOPEHHOTO  MIPAMOJIMHEHHOTO
IMBIDKEHMS TEJIa OT BPEMEHHU.

Ilposepxa  cunomesvi: ecau  npu
PDABHOYCKOPEHHOM — OsudiceHuu  Oe3

HA4ANbHOU cKkopocmu nymu
OMHOCAMCS KAK PO HeYEMHbIX Yucel,
mo coomeemcmeyoujue

NPOMENCYMKU BPEMEHU OOUHAKOBDI.
Onpenenenne yCKOpeHHMS Telda IpH|
[PAaBHOYCKOPEHHOM JIBIDKEHUH o
HAKJIOHHOM IIIOCKOCTH.

M3mepenne  mepuoja M 4acTOTHI
oOpaleHus Tena Mo OKPYKHOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
IMBIDKEHHS TeJla 110 OKPY>KHOCTH.

Pemenne 3ajau Ha  ONpPEACIICHUE
IKHHEMATUYCCKNX XapaKTCPUCTHUK
MEXaHHYECKOrO JIBWYKEHHUS Pa3JIMUHBIX]




BUJIOB.
PacnioznaBanme w©  TpUOTIKEHHOE
OmHCaHue Pa3IMYHBIX BH/JIOB
MEXaHHYECKOTO JIBKCHUS B TIPUPOJIC
U TeXHUWKe (Ha TpUMepax CBOOOIHO
MaJalonmux TeN, JIBUKCHHUS
JKUBOTHBIX, HEOECHBIX Te,
TPAHCHOPTHBIX CPEJCTB U JIp.)

1.2

B3anmomelicTBrE TN

20

ITepBriii 3akoH HproToHa. BTopoil 3akoH

Herorona.  Tperuit  3akoH  HeroToHa.
[TpuHIMI Cynepno3uLUH CUIL.
Cuna ynopyroctu. 3akoH ['yka. Cuna

TPCHUA: CHWJla TPCHHUA CKOJILXKCHHA, CHUJIA|
TPCHUA MMOKOA, APYTUC€ BUABI TPCHUA.

Cuna TsKECTH W 3aKOH BCEMHPHOTO
TATOTCHHA.

'Y ckopenue CBOOOHOTO MaJICHUS.
/IBrxenue maHeT Bokpyr Connua. [lepas

KOCMHMYECKasi CKOpocTb. HeBecoMoCTh H
eperpy3KH.

PaBHoBecue MaTepUaJIbHOM  TOYKH.
AbGcomoTtHo TBEpHoe Teno. PaBHOBecme
TBEPAOrO TEJNA C 3aKPEIUIEHHOW OChIO
Bpamienusi. MomenTt cunbl.  LeHTp
TSKECTU

Habmonenne u 00CyXJeHHE OMBITOB C

MBMOKCHHEM Tejla TMPH  YMCHBIICHUY
BIUSHUS IPYTHX TeJl, MPENSATCTBYIOIIHNX
ITBHYKCHHUIO.

|AHanu3 Tekcra [anmnes ¢ omnucanuem
MBICJICHHOT'O JKCTIEPUMEHTA,
00OCHOBBIBAIOIIETO  3aKOH  WHEPIUH;
BHIMIOJTHCHUE  3aJaHMii [0  TEKCTY|
(CMBICIIOBOE YTEHHE).

O6cyxnenne BO3MOXKHOCTH
BEITIOJTHEHHUS 3aKOHA HWHEPIUH B
pa3IUYHBIX cucTemMax OTCYETA.
HaOmronenue u o0cyxeHne
MEXaHUYEeCKUX

SIBJICHUH, TPOUCXOMISIUX B CHUCTEME

OTCYETA «Tenexka» npu eé
[PABHOMEPHOM W YCKOPEHHOM JIBUKCHUHY|
OTHOCHUTEIHFHO KaOMHeTa (PU3HKH.

JlelicTBus c BEKTOpPaMH CHII:
BBIIIOJHEHNE 3aIaHUil II0 CIOKEHHUIO H
BBEIUUTAHUIO BEKTOPOB.

IHaOnronnenne n/vinmn MPOBE/ICHHE
OIILITOB, JIEMOHCTPHUPYIOIINX
3aBUCUMOCTh  YCKOpPEHHS  Tena  OT|

MPUIOKEHHON K HEMY CHJIBI M MAacChl
Tresa.
IAHanmu3

U OOBSCHEHHE SBICHHH C

[[Bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6
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MCIIOTE30BaHUEM BTOpPOTO 3aKOH4
HprotoHa.

Pemenne 3amay  C  UCHOIB30BAHUEM
BTOporo 3akoHa HploToHa W mpaBmia
CIIOKCHHS CHIL.

Onpe/eeHne )KECTKOCTU NPYKUHBI,
IAHamM3  CUTYyaluH, B KOTOPBIX
HaOIOIAIOTCS yIpyTue AeGopMaliu, H
MX OOBSACHEHHE C UCIOJIb30BAHUEM
3akoHa ['yka.

Pemenwe 3amad C  UCIONB30BAHHUEM
3akoHa ['yka.

MccnenoBaHue  3aBUCUMOCTH  CHJIbI
TpEHUS CKOJIB)KEHUS oT CHUTBI
HOpMaibHOTO JnaBieHus. OOCyXIeHHE
[pe3yIBTaTOB UCCICOBAHMUSI.
Omnpenenenne KOdQQHUIMEHTA TPEHHUS
CKOJIB)KEHUSI.

W3mepenwre cuitbl TpEHUSI TTOKOSL.
Pemenre 3amady  C  UCIOJIB30BAHUEM
(hopMyITBI JUTST CHIIBI TpEeHHS
CKOJIB)KEHUSI.

AHamn3 JABHKCHUS TEJI TOJBKO IIO[|
MEWCTBUEM CHIIBI TSDKECTH — CBOOOIHOTO)
TTaCHMS.

OOBsCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO TAICHUSI OT MAacCHhI TeJa.
OneHka BENWYWHBI CWJIBI TATOTEHUS,
MEUCTBYIOLIEH MEXIy JABYMsI Telamu
(171 pa3HBIX Macc).

IAHaTM3 NBIKEHHSI HEOECHBIX TeJ IO
mefictBrieM  Cwibl  TATOTEHUS (¢
IMCITIOJIb30BAHUEM JOIIOJTHUTCIIBbHBIX|
MCTOYHUKOB MH(OPMALINN).

Pemenrie  3ajay  C  WCMOJIB30BAHHUEM




3aKOHA  BCEMHPHOTO  TATOTCHHUS U]
(bopMyJIBI TS pacyéTa CHITBI TSKECTH.
IAHaNN3 OpPUTHHAILHOTO TEKCTa,
OIUCBHIBAIOIIETO  MPOSIBICHUS  3aKOHA|
BCCMUPHOTO ~ TATOTEHHS;, BBITOJHCHHE
3aaHuil 0 TEKCTY (CMBICIIOBOE YTCHHE).
Ha0uroenue U 00CYKACHUE OTBITOB 10
M3MEHEHHIO Beca Teja MPU YCKOPSHHOM|
ITBYOKEHHH.
IAHANMM3 ~ yCJAOBHUH  BO3HHUKHOBEHHS
HEBECOMOCTH U ITEPETPY3KH.

Pemienune 3aau Ha orpejiesicHHe Beca

TCJIa B pa3/IMYHLIX YCJIOBHAX.

1.3

3aKOHBI COXpaHEHUS

10

Mmvnynsc  Tena. M3MeHeHuMe uMITyIbca.
Mvmoynsc  cuiibl.  3aKOH — COXPaHEHUSA
nMIyibsca. PeakTuBHOE TBHKEHHUE.

Mexannyeckass paboTa ¥ MOILIHOCTb.
PaboTta cun TsSKeCTH, yIpyroCTH, TPEHHS.
Casi3b SHEPTHUH u paboTHL.
[TorenuuanbHas JSHEPrUst Tena,
MOJHATOTO HAaJ TOBEPXHOCTBIO 3EMJIH.

IloTenmmansHas SHEprus cKaToH
MIPY>KUHEI. Kunetnueckass  »Heprus.
TeopeMa O KHHETHUYECKOH OHEPIHH.
3aKkoH COXpaHEHUs MEXaHWYECKOH
SHEPTUH

Habmronenne u 0OCYXICHHE OIBITOB,
MEMOHCTPHUPYIOLINX IEpeAady HUMITYIbCa
[pY  B3aUMOJCUCTBUU  TeEJ, 3aKOH
COXpaHECHUSI MMITYJbca TPH aOCOIIOTHO
YIPYTrOM M HEYHOpPyroM B3auMOJIEHCTBUY
TeI.

IAHanmM3 cuUTyanuid B OKpY’Kalolew
PKU3HH C  HCIIOJIb30BAHUEM  3aKOH3|
COXpaHEHHUS UMITYJIbCA.

Pacrio3HaBanmne SBIIEHUS PCAKTHUBHOTO|
JIBUJKCHUS B ITPUPOJC Y TEXHUKE.
[Mpumenenue 3aKOHa  COXPaHEeHHs
MMIynbca Juid pacuéra pe3yJbTaToB
B3aUMOJEWCTBUSA Ted (Ha TpuMepax
HEYIPYroro B3aMMOJEHCTBUS, YHIPYToro
LEHTPAJBLHOIO  B3aWMOJCHCTBUS  ABYX
OAWMHAKOBBIX TECJI, OJHO M3 KOTOPHLIX
HEIOIBIKHO).

Pemenue 3amad € HCHOJIB30BaHUEM
3aKOHA COXPaHEHHUs NMITYJIbCa.
Onpenenenne paboTHl CHIIBI YIIPYTOCTH
mpu moabEMe rpys3a C HCIOJIb30BAHUEM

[[Bubmuoreka LIOK
https://m.edsoo.ru/7f41a4a6
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HETOJIBIYKHOTO ¥ TIOABIKHOTO OJIOKOB.
M3MepeHre MOIIIHOCTH.

N3mepenne moTeHIMANBHOW SHEPIUH
ypyro neopMHUPOBaHHON TIPYKHAHBL.
M3MepeHre KHHETUYECKOM SHEepruun Tena)

[0 JUTMHE TOPMO3HOTO IIYTH.
JKCIepUMEHTAIbHOE CpaBHEHUE
M3MEHEHUS MOTEHIUAIBHON u
KUHETUYECKOM  BHEpruil Teja  Ipy
IMBUKEHUY 11O HAKJIOHHOW TUIOCKOCTH.
ODKCIEPUMEHTANIbHAA IPOBEPKA 3aKOHA|
COXPaHEHUSI MEXaHUYECKOU 3HEPIUU IIPU
CBOOOTHOM Ta/ICHUH.
ITpumeneHue 3aKOHa COXpaHEeHusl
MEXaHUYECKOM DSHEpruM Ijsl pacyéra)
MOTECHIIMAILHOMN " KUHETUYECKOH
PHEPTUH Tena.

PewreHue 3amay ¢ KCHONBb30BaHUEM

3aKOHA COXPAHEHUSI MEXaHUYECKOH

SHEPTUH
Hroro mo pa3neny 40
Paznen 2. MexaHnuuyeckue KoJjieOaHUSI M BOJTHBI
2.1 |Mexaunudeckue KojeOaHus 7 Konebarenbnoe  aBmxkenue.  OcuoHbleHaOmonenne xonebanuii moxa aericreueM| [ bubmmnorexa [JOK

XapaKTePUCTHKK  KOJeOaHWil:  MEepHOI,CHiI  TsDKeCTH W ympyroctu  mhttps://m.edsoo.ru/7f41lada6
4acTOTa, aMIUIATyAa. MaremMaTtuueckuii HoOHapyKeHHe MOJOOHBIX KoJjeOaHuit B]
PY>)KAHHBIA ~ MasATHUKH. IIpeBpalleHHeoKpyk aromeM MUpe.

SHEPrUM MPH KOJeOaTSIbHOM JIBMKCHUU.  |AHAIU3 KojeOaHuil rpy3a Ha HUTH U Ha
3aryxaroiue kojebaHus. BeIHYKICHHBIE [IPYXUHE. Omnpenenenue YaCTOTHI
koyiebanus. Pe3oHanc KoeOaHui MaTeMaTHYECKOTO U

PYKHUHHOI'O MasTHUKOB.

HaOmronenne u OOBSCHEHUE SBIICHUS

[pe30HaHCcA.

Hccnenoanue 3aBUCUMOCTU MEPHOA
KOJIEOAHWIT IIOABEIIEHHOI0 K HUTHU
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rpy3a OT JUTHHBI HATH.
[MpoBepka  HE3aBUCHMOCTH  MEPUOJA
KojaeOaHuil Tpy3a, TOJBEIICHHOTO K
leHTe, OT Macchl rpy3a.

HaOmonenne u  00CYXIIEHHE OIIBITOB,
IMEMOHCTPUPYIOIIUX 3aBHCUMOCTH
meprofa  KoJNIe0aHMN — MPYKUHHOTO
MasiTHAKa OT MacChl Ipy3a M JKECTKOCTH
MPY>KUHBL.

[MpuMeHeHWEe  MaTeMaTHYECKOr0 W
MPY>XKHHHOTO MAasTHUKOB B KadecTBE
Mojeneil uig omucaHus KoieOaHWi B
OKPY>KaOIIEM MHpE.

Pemenme 3ajady, CBSI3aHHBIX C
BBEIYUCICHUEM MM OICHKOM YacTOTHI
(nepuona) konedaHui

Uszmepenue ycrkopenuss c60600H020
naoenust

2.2

MexaHNYeCKHEe BOJIHEL.
3BYK

MexaHnndeckrue BOJIHEL. CBoiicTBa|
MEXaHWYeCKUX  BOJH. I[IpomonbHbie U
monepeyHble BONHBL [[nvHA BONHBL U
CKOPOCTb eé pacnpoCcTpaHeHHUsL.
MexaHnudyeckue BOJIHBI B TBEPIOM TEJE,
celicMUYeCKrEe BOJIHBI.

3ByK. I'pOMKOCTE 3ByKa W BBICOTa TOHA.
Otpaxenne 3Byka. HMHOpa3Byk u
YIBTPa3BYK

OOHapyXeHHEe W aHaju3 BOJIHOBBIX
SIBJICHUI B OKPY>KAIOIIEM MHUpE.
Hab6monenue pacrpocTpaHeHus]
MPOMOJIEHBIX W TIONEPEUHBIX BOJH (HA|
MoOzier) U OOHApY)KCHHE aHaJOTHYHBIX]
BUJIOB BOJIH B MPUPOJE (3BYK, BOJHBI HA
BOJIE).

BbIunclieHHe JUTHHBI BOJHBI M CKOPOCTH
[pPACIIPOCTpaHEHHMS 3BYKOBBIX BOJIH.
JKCIIEPUMEHTAIBHOE OTpe/ICIICHHE
[PAHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
KOJICOAHMIA.

HaOmrofenne  3aBUCHMOCTH  BBICOTEI
BByKa OT 4YacTOThl (B TOM 4YHUCIE, C
MCIOJB30BAHUEM MY3BIKQJIbHBIX|
MHCTPYMEHTOB).

[[Bubmrnoreka [IOK
https://m.edsoo.ru/7f41a4a6

Il

HaOmronenne u oObsICHEHHE SIBIIEHUSA
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aKyCTUYECKOTO PEe30HAaHCa.

AHanmu3 OpPUTHHAILHOTO TEKCTa,
[TOCBSIIIIEHHOTO HUCIIOJB30BAHUIO 3BYKA
(v yIIbTpa3ByKa) B TEXHUKE
(9XO0NOKaIWs, YIbTPa3BYK B MEIUIIMHE U
p.); BBIIOJIHGHUE 3aJlaHUN TI0 TEKCTY|
(CMBICIIOBOE UTCHHE)

[Mtoro no pazneny

15

Pa3zjnen 3. DiiekTpoMarHuTHoOe 10J1e M 3JIEKTP

OMAarHMTHbI€ BOJIHbI

3.1

DIIEKTPOMAarHUTHOE MOJIE U
HIIEKTPOMArHUTHBIE BOJIHBI

6

DJIEKTPOMAarHUTHOE
JJIEKTPOMAarHUTHbIE  BOJIHBI.
PJICKTPOMArHMuTHBLIX BOJIH. IIxanal
PIIEKTPOMAarHUTHBIX BOJH. lcmosib3oBaHue
QIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
CBSI3U.

OneKTpoMarHuTHas  MpHUpoJia  CBeTa.
CkopocTs cBeTa. BoaHOBBIE CBOMCTBa
cBeTa

I10JIC.

CBO1icTBaj00OCHOBBIBAIOIINX

TTocTpoenue paccyKJICHUN,
B3aUMOCBSI3b
DJICKTPUUCCKOI'0O U MAarHuTHOr O noJjei.
ODKCINEPUMEHTAILHOE HU3YYEHUE CBOWCTB
QIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIE C
[MOMOIIIBIO MOOHMJILHOTO Telie(hOHA).
IAHanus PCHTICHOBCKUX CHUMKOB;
EeJIOBEYECKOTO OpraHn3Ma.
IAHANN3 TEKCTOB, OIMCBHIBAIOIINX
MMPOABJICHUA SJICKTPOMArHUTHOTO|
M3Ty4eHUs] B HPUPOAE:  KHUBBIC
OpPTraHU3MBbl, HM3JIy4eHHs HEOECHBIX Tell
(CMBICIIOBOE YTEHHE).
Pacno3naBanue W aHauu3 pas3IudHbIX|
[IPUMEHEHUH 3IEKTPOMAarHUTHBIX BOJIH B
MTEXHUKE.
3yueHue BOJIHOBBIX CBOMCTB CBETA.
Pemienne 3agay c KCHOJNB30BaHUEM
bopmyn st CKOPOCTH
QJICKTPOMArdHUTHBIX BOJIH, JJIMHBI
BOJIHBI M 9aCTOTHI CBETA

[[Bubamoreka LIOK
https://m.edsoo.ru/7f41ada

6]]

IMtoro no pasueny
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Pasznen 4. CBeToBbIe IBJICHUS

4.1

3aKOHBI PaCIIPOCTPAHCHUS
cBeTa

JIyueBass monens cBera. MICTOUHUKM CBeETa.
TIpsimonMHEtHOE pacrpoCTpaHEHUE CBeETa.
3atmenus ComHua u Jlynsl. OTtpaxeHue
cBeTa. [Inockoe 3epkano. 3aKOH OTpa)keHUs
CBETA.

[Ipenomnenne CBeTa. 3akoH
npenomieHus ceeta. [lomHoe BHyTpeHHEee
oTpaxkeHue  csera.  Mcmonp3oBanue
MOJTHOTO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOAAX

Habmonenue
IMEMOHCTPHUPYIOIIUX
[IPSIMOJIMHEMHOTO
cBeTa  (BO3BHMKHOBEHHWE  TEHH U
[IOJIyTeHH), W WX WHTEpPIpeTamus ¢
MCIIONF30BAHUEM TIOHSTHS CBETOBOTO
imy4a.

OO0BsICHEHHE u MOJCITHPOBAHUE
COITHEYHOTO W JIYHHOTO 3aTMEHHIA.
MccnenoBanue  3aBUCUMOCTH  yIia
OTpa)KeHHsI CBETOBOTO Jiyda OT YIJIa
TaCHMS.

M3ydyeHue CBOMCTB
MJIOCKOM 3epKaje.
Ha0Omonenne n 0OBSICHEHHE OIBITOB TI0
[TOJTyYEHUIO M300paKEHUI B BOTHYTOM U
BBITYKJIOM 3epkanax. HaOnromeHuwe u
O0OBSICHEHHE OITBITOB I10 IPEIIOMIICHUIO
CBETa Ha TpaHUIEe PA3IUYHBIX Cpeld, B
TOM YHUCJIC OIIBITOB C IIOJIHBIM|
BHYTPEHHUM OTPaKEHUEM.
WccnemoBanne  3aBUCHUMOCTH  YIUIa
OpeloMIleHHss  OT  yIjla  TaJleHHs
CBETOBOI'O JIyda Ha TPaHHIE «BO3TyX—
CTEKJIO».

Pacrio3naBaHue SBIEHUH OTpaXXeHHS U
MpPETOMIICHUST CBETa B IOBCEJHEBHOU
PKU3HHA. AHAIN3 U O6BHCHCHI/I€ SABJICHUS]
ONITUYECKOTO MUPAXKa.

Penrenne 3ajau c WCHONB30BaHHEM
3aKOHOB OTpaXCHUA W IIPCIIOMIICHUSA
cBeTa

OIIBITOB,
SIBJICHHE

HU300paXKeHHUsT B

pacnpocTpaneHus ]

[[Bubmmnoreka IIOK
https://m.edsoo.ru/7f41a4a6

4.2

JIMH3BI U OITHYSCKUE

JIunza. Xon myuedt B aun3e. Onruyeckas

[onmy4yenne wn300pakeHUH € TOMOIIBIO

[[bubmmoteka LJOK
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MPHUOOPEI

cucreMa (¢oroarnmnapara, MHKPOCKONA U
Teneckona. [J1a3 kak onTHYecKas CHUCTEeMa.
BIM30pyKOCTh U JATEHO30PKOCTD

coOmparoIeil ¥ pacCenBArOIICH JTUH3.
Omnpenenenne QOKyCHOTO PacCTOSHUSA U
ONTUYCCKON CUITBI COOUPAFOIIEH JIMH3HI.

AHanmu3  ycTpoiicTBa M NPUHLUIA
MeMCTBUSI ~ HEKOTOPBIX  ONTHUYECKHX|
mpuOopoB: (oToamnnapaTa, MUKpPOCKOINA,
TEJIEeCKOIIA.

N3yuenne  monmenum  rmaza  Kak
ONTUYECKON CUCTEMBI. AHanus
SIBIIEHU I Onmu30pyKOCTH u

JATPHO30PKOCTH, TIPUHITHIA JIEHCTBHS
OYKOB

https://m.edsoo.ru/7f41a4a6
1]

CB€Ta aTOMOM

aToma. Moaenps atoma bopa. Ucnyckanue u
[OTJIOIEHHE
CBETa  aTOMOM.
CIIEKTPBI

KBanter. JluHeluartsie

CUIIOTE3
OTIBITOB B
MPEIIoIaraeMoro CTpOSHHs
ATOMOB, (OPMYJIMPOBAaHHE BBHIBOAOB W3
[pE3yJIbTaTOB OTBITOB.

O6cyxnenne MIPOTHUBOPEUHH
[UTaHETapHOH  MOJEeJM  aromMa |
OCHOBaHWHM Ui TUNOTE3Bl bBopa o

4.3 [PasznoxxeHue Oenoro cBera B 3 Pasnmoxxenne Oenoro cmBera B crnekrp.HaOmoaenue pasnoxkeHust 6emoro ceetal[bubdmnorexa [JOK
CIICKTP OTBITEI HeroToHa. CJ10XKEeHUEB CIEKTP. https://m.edsoo.ru/7f41a4a6
CIIEKTPABHBIX 1IBETOB. Jlucmiepcusi ceeta  [HabmroneHne U 0OBSICHEHHE OIMBITOB 110[]]
MOJTY4YEeHUIO OEJIOT0 CBETa MPHU CIIOKEHHN
CBC€Ta pa3HbIX IIBETOB.
IMpoBeneHrie W OOBACHEHUE OIBITOB
MO BOCIPUATHIO I[IBETA TMPEIAMETOB
Impu ux Ha6HIO)1€HI/H/I 4Yepe3 IBCTOBLIC
(UIbTPHI (IIBETHBIE OYKH)
Hroro mo pa3neny 15
Paspnen 5. KBantoBble siBjIeHUs
5.1 |Mcmyckanue u MOTJIOMCHNE 4 OnbiTel Pesepdopna u mianerapuas MozeabnOO0CYKICHHE 1ENA OIMBITOB Pe3ep(bop11al[[BM6nH0TeKa HOK

10 MCCJIEIOBAHMIO aTOMOB, BeLABMkeHHEhttps://m.edsoo.ru/7f41ada6
0 BO3MOXHBIX pe3yJsbTarax||]
3aBUCHUMOCTH oT|

CTAITMOHAPHBIX OpOUTaX ICKTPOHOB.
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CIIIOIIHBIX n
JIMHEHYAThIX CIICKTPOB  U3JIYYCHUA
pa3inYHbIX  BCHICCTB. O0bsacHEHHE
JIMHEHYATBIX CIICKTPOB M3JIYUCHUSA

HaoOmronenne

5.2

CTpocHHE aTOMHOTO Spa

PannoaktuBHOCTE. Anb(a, OeTa- M ramMma-
m3nydenus. CTpoeHHUE aTOMHOIO Sapa.
Hyknmonnass Mojenb  aTOMHOTO  Sipa.
M3oTonbl. PannoakTUBHBIE TpPEBpaILCHHUS.
[leprox moypacmaga aTOMHBIX SiIEp

OOcyxeHne BO3MOXHBIX THIIOTE3 O
MOJIEJISIX CTPOCHUS SIIIpa.

Omnpenenenue  cocraBa  siaep 1O
3aJaHHBIM MAacCOBBIM M  3apsJ0BbIM
yucaaM M IO IOJNOXKEHHI0 B
[EPUOINYECKON CUCTEME PIIEMEHTOB.
IAHAJIN3 M3MEHEHHs COCTaBa siipa U €ro
[OJIOKEHUSI B IMEPUOJUUYECKON CHCTEMe
[IpH 0-pPaJHOAKTUBHOCTH.
MccnenoBanue TPEKOB
TOTOBBIM (hoTOTpadusIM.
OOHapyx)eHHE u HU3MEpPEHUE
[paAraliMOHHOTO ()OHAa C  TIOMOIIBIO
IMO3MMeTpa, OLIEHKA €T0 MHTEHCUBHOCTH.
IAHaJIM3 ~ OMOJIOTMYECKHX HM3MEHEHHI,
[IPOUCXOIAINX oz JIEUCTBHUEM|
[PaINOAKTUBHBIX W3ITy4YCHHH.
Hcnonb3oBanue paIuoaKTUBHBIX
I/ISJ’Iy‘IeHI/Iﬁ B MCIUIIUHE

0-4aCTHUIl IIO|

[[Bubmunorexa IIOK
https://m.edsoo.ru/7f41a4a6

1

5.3

SInepHble peakuuu

AnepHble peakiuu. 3aKOHBI COXpPaHEHHS
3apsiIOBOIO M MAacCOBOT'O YHCET. DHEprus
CBSI3M aTOMHbBIX saep. CBs3b Macchl H
PHepruu. Peakiyu cuHTe3a U ejIeHus siep.
Mcrounnku osHeprum ComHIa U 3BE3.
A nepuas SHEPreTUKa. HeticTBus
[PAAMOAKTUBHBIX H3ITy4YEeHHUM Ha IKUBBIE
OpraHU3MBbI

Pemenne 3amad cC
BaKOHOB  COXPAaHEHUS  MAacCOBBIX
3apsAOOBBIX 4YHMCEI Ha  OINpPENEICHHE
[pE3yJbTaTOB SIAEPHBIX PEAKLUM; aHAIU3
BO3MOXXHOCTH ~ WJIH  HEBO3MOXKHOCTH|
SIIEpHON peaKInN.

OneHka DdHEPrMM CBS3M  siiep €
MCIT0JIb30BaHueM (popMyibl DHHINTEHHA.

I/ICHOHBSOBaHI/Iel\j[[EI/I6JII/IOTeKa HOK

https://m.edsoo.ru/7f41a4a6
1l

Obcyxnenue NEePCIEKTHB
MCIIOJTb30BAHHMS YIIPaBJISIEMOT 0|
TEPMOSIIEPHOTO CHHTE3A.

O0cyxieHne MIPEUMYIIECTB "
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9KOJIOTHYECKUX TMPOOJIEM, CBSI3aHHBIX
C AJICPHON SHEPreTUKOM

Hroro no paspeny

17

Paznen 6. IloBTopuTe1bHO-00001IAK0IINI MOAYJIb

6.1

IToBTOpEHHE M 000OIICHIE
coJepKaHus Kypca QU3HKH
Ba 7-9 xnacc

9

CucremaTn3anus u 00o0meHmne
MpPEeIMETHOTO  COAEPKAaHWA W OMbITA
esITeNbHOCTH, NPUOOPETEHHOTO  TIPH
M3Y9eHUU BCEro Kypca (PU3WKM OCHOBHOTO
o011ero 00pazoBaHusl.

IToaroroBka K OCHOBHOMY
TOCYy/IapCTBEHHOMY JK3aMeHy 10 (pr3uKe
JUTsE  OOydJalomuXxcs, BBIOPABIINX 3TOT
yueOHBII TIpeIMET

KOMIICTEHTHOCTEH,  XapaKTepU3yHOIuX| ]
€CTECTBEHHOHAYYHYIO TPAMOTHOCTB!

— IPUMEHEHUs TMOJTY4YEeHHBIX 3HAHUH 11
HAYYHOTO  OOBSCHEHHS  (U3UYECKUX
SIBICHUM B OKpYXKaroILled MNpUpOAE, B
[TOBCEIHEBHOM JKM3HM W BBIABJICHUS
(bU3MYECKUX OCHOB psijia COBPEMEHHBIX
TEXHOJIOTHIA;

- NIPUMEHEHUS OCBOEHHBIX
9KCMEPUMEHTAIBHBIX ~YMEHHH I
WCCIICIOBaHUS (PU3UUCCKHUX SIBIICHUM,
B TOM YHCJIE IJIs1 IPOBEPKH THIIOTES

158 BBISIBJICHHSA 3aKOHOMEPHOCTEH.
Pemienue pacu€THbIX 3a7a4, B TOM YHCIIE
[IpeAMOJIaratoInX HCIIOJIb30BaHUE
(bu3nueckux Mojiesiell 1 OCHOBaHHBIX HA
coJiepKaHUM Pa3IUYHbIX pa3iesioB Kypcal
(bu3uKH.

BreimonHenne u 3amTa rpynmoBBIX
WIM  WHAWBHUIYaJbHBIX  IPOEKTOB,
CBA3AHHBIX C COJEp)KaHHEM Kypca
¢buznKn

Wroro no pazaeny

OBIIEE KOJIMYECTBO
HACOB I10
ITPO'PAMME

102

BrimmonHeHME YIeOHBIX 3amanwii,| [ bubmmoreka [JOK
TpeOyOIIX neMoHcTpauuunttps://m.edsoo.ru/7f41a4a6
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