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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHoro xypca «lIpakTukym mo pemieHuIo 3ajgad 1o
¢usuke» mns 7-9 kimacca cocTaBlieHa B COOTBETCTBUU C  TPeOOBaHHMSIMHU K
pe3yiapTaTaM OCBOCHHS O00pa3oBaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 1o (Qu3MKe, MpeacTaBieHHbIX B dDegeparbHOM TroCyAapCTBEHHOM
o0Opa3oBaTeNbHOM CTaHAapTe OCHOBHOTO 00mIero oOpa3oBanus. B mporpamme
YUUTBHIBAIOTCS JIOMHHHUPYIOIINE HJEW M TIOJNOKEHHUS MPOTpamMMbl Pa3BUTHUS U
(GopMHpOBaHUS YHUBEPCAIbHBIX YYE€OHBIX ACWCTBUH IUIi OCHOBHOTO OOIIETo
o0pa3oBaHUs.

[TporpaMMa ycTaHaBIMBaeT pacmpe/eieHne ydeOHOro Marepuaia Mo rojgam
oOydenus (1Mo KjaccaM), IpearaeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3yUEHUS
TEM, OCHOBAHHYIO Ha JIOTHKE Ppa3BUTHA MPEIMETHOTO COICPKAaHUA U YUETe
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIUXCS.

[Tporpamma pa3zpaboTaHa C 11€J1bI0 OKa3aHUsI METOINYECKON TOMOIIN YUUTEIIO
B CO3/1aHuMU pabouel mporpammsel o ydeOHomy mnpenmery. Kypc HampaBieH Ha
JOCTUKEHHE CIETYIOIMX 1IeJIeH:

. npuoOpeTeHne WHTEpeca M CTPEMIICHUS OOYYaromMXCs K HayYHOMY
M3YYCHHIO TIPUPOJBI, Ppa3BUTHE WX HMHTEIUIEKTYaIbHBIX M  TBOPYECKUX
CIIOCOOHOCTE;

. pPa3BUTHE NPEACTABICHUA O HAyYHOM METOJAE IIO3HAHUSA U
(opMupOBaHKE UCCIIEOBATEIBCKOTO OTHOLLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHMS KaK pe3ysibTaTa U3ydeHUs
OCHOB CTPOEHHMsI MaTepuu U pyHAaMEHTaIbHBIX 3aKOHOB (PU3HUKY;

. (dbopMHpoBaHUE PEICTABICHUNA O POJIU (PUBHKHU IJIs pa3BUTUSA APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

. pa3BUTHE TpPEACTaBICHU O BO3MOXHBIX cdepax Oyayuei

npodeCCUOHAIBHOM  JIEATENIbHOCTU, CBSI3aHHOW C  (DU3UKOW, TMOATOTOBKA K
nanbHeeMy 00y4eH!IO B 3TOM HalpPaBIICHUU.

JlocTikeHue 3TuxX 1enei 00ecreurnBaeTcsi pelnieHueM CIeIyoNInX 3a1a4:

. MIPUOOpPETEHUE YMEHHUI OIMUCHIBAaTh M OOBSICHATH (PU3MUCCKUEC SBICHUS
C UCIOJIb30BaHUEM IMOJTYUYCHHBIX 3HAHUM;

. OCBOCHHUE METOJIOB PEUIEHUS TMPOCTEUIINX PACUYCTHBIX 3ajad C
WCTIOJIb30BaHWEM  (PU3MYECKHX  MOJENei,  TBOPUYECKMX U  TMPAKTHKO-
OPUEHTUPOBAHHBIX 33]1a4;

. OCBOEHHE MPUEMOB pabOThI ¢ HUHPOpMaLIUen PU3UYECKOTO COJEPIKAHMS,
BKJIIOYass WHMOPMALUI0 O COBPEMEHHBIX JOCTIXKCHUSX (PU3NKK, aHAIU3 W
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KPUTHUYECKOE OLIEHUBaHUE HHPOPMAIINY;

. 3HAKOMCTBO €O cdepamMu  NOpo(EecCHOHATBHON  JI€ATEIBbHOCTH,
CBSI3aHHBIMU C (DU3MKOW, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMU Ha
JOCTHUKEHUSIX (PU3MUECKON HAYKH.

Ha uzyyenue kypce Ha ypoBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsI OTBOJUTCS
102 gaca: B 7 kiacce — 34 gacoB (1 gaca B Henento), B 8 kiacce — 34 yacoB (1 gaca
B Hezeno), B 9 kinacce — 34 yaca (1 gaca B He/eln0)
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COAEPXAHME OBYYEHUA

7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

HaGmonenne u onucanue (usmyeckux siBieHUN. DU3NYECKHUE BEIUYUHBI.
N3mepenne Qusnyeckux BenuuuH. [lorpemHocTs m3mepenuil. MexayHapoaHas
CUCTEMA €IMHUL.

Pasznea 2. IlepBoHayajibHbIe CBeACHUS 0 CTPOCHUH BeLecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEPBI.

JBmxenne yactull BemecTBa. C(CBsA3b CKOPOCTUM JBMJKEHHUS 4YacTUL C
temneparypoil. bpoyHoBckoe nBwxkenue, nupdysus. B3aumoneiictBue yacTHil
BEILIECTBA: PUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUIAKOCTEU W TBEPIBIX
(KpUCTAJTUYECKUX ) TETI.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe IBW)KEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHUKCHUE.
Cxopoctb. CpenHsia CKOpPOCTh NMPH HEPABHOMEPHOM JIBMKCHUHU. Pacu€r mytu u
BPEMEHU JABHKCHUS.

SBneHue uHepUMH. 3aKOH HMHepUWH. B3aumonelcTBue Ten Kak NpUYMHA
U3MEHEHHsI CKOPOCTM JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B EIUHUILIC
00BbEMa BelecTBA.

Cuita Kak xapakTEpUCTHKA B3auMOJEWCTBUA Ted. Cuia ynpyrocTu U 3aKOH
I'yka. U3mepenue cuiibl ¢ IMTOMOIIBIO JUHAMOMETPA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTy. Cuila TsKecTH Ha Ipyrux ruianerax. Bec rema. HesecomocTs. Crioxxenue
CWJI, HAPABJIEHHBIX 0 OJHOW NpsMoW. PaBHoxaeucTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHHS U TPEHUE NTOKOSA. TpeHne B IPUPOJE U TEXHUKE.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

HaBnenne. JlaBnenue raza. 3akoH Ilackams. CooOmaronuecs COCYIbI.
I'mapaBnnyeckre MEXaHU3MBI.

ATtMochepHoe 1aBlieHuE.

JlelicTBre KUIAKOCTH U ra3a Ha NOTPY>KEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxomiaBanue.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0JI0KY. «30J10TOe
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npasuiio» Mexanuku. KITJI npocTeix MmexanuzMoB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas oHeprus. KuHernueckas W TNOTEHIMaNbHAs DJHEPIUS.
[IpeBparieHre 0THOrO BUAa MEXaHUYECKOW S3HEPTUU B APYroi. 3aKOH COXPaHECHHUS
DHEPIUU B MEXAHUKE.

8 KUIIACC

Pa3zneua 6. TeruioBbie ABJICHUS.

OCHOBHBIEC TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOpUU CTPOCHUS
BelecTBa. Macca 1 pa3Mepsl aTOMOB U MOJIEKY /L.

Mopnenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBONCTB ra3oB, KUJIKOCTEH U
TBEPJIBIX TEJI HAa OCHOBE TMOJIOKEHUU MOJICKYISIPHO-KUHETUUYECKON TEOPHHU.
CmaunBaHHE M KaNWJUISIPHBIE ABJIEHUS. TEIoBOe paclIMpeHUe U CoKATHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
gacTull. BuyTpennsass sHeprus. CrnocoObl H3MEHEHHUS BHYTPEHHEH HHEPTUU:
TeruIonepeaada u coBepiieHre padboTel. Busl Teronepeaaun: TEmIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYCHUE.

KonuvecTBo TemnoThl. YenpHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEMJIOBOE€ paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. IlmaBienue w
OTBEpPACBAHHE KPUCTAJUIMYECKUX BEILIECTB. YIEJIbHAs TEIUIOTa ILJIABJICHHUS.
[TapooOpazoBanue u kouaeHcauus. Vcnapenue. Kumenue. YnpenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(EpPHOro
JaBJICHUSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[Tpunumnel paboThl TerwioBbix ABuratenei KIIJI reroBoro aBurarens.

TernnoBble ABUTATEIHN U 3allIUTA OKPYKAIOIIECH CPEJIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

3akoH KynoHa (3aBUCHMOCTH CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJI OT
BEJIMYMHBI 3aPSJIOB U PACCTOSHUS MEXKIY TEJIaMM ).

OnekTpudeckoe mnoisie. Hampsxk€HHOCTh anekTtpuyeckoro mnonis. [IpuHiun
CYyNEPHO3ULINH JIEKTPUUECKUX TOJIEH (Ha KaYeCTBEHHOM YPOBHE).
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OnekTpryecknii ToK. ICTOYHMKY TOCTOSIHHOTO TOKA.

Onextpuyeckasd  1enb. Cuna Toka. DIEKTPUYECKOE  HaIpsDKEHUE.
ConpoTuBIIeHHE NMPOBOJHMKA. YAEIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH OMa
U1l ydacTka uend. [lociienoBaTenbHOE U MapamiebHOE COEAMHEHUE TPOBOIHHUKOB.
Pabora " MOIIIHOCTb AIIEKTPUYECKOTO0  TOKA. 3aKkoH

Jxoyns—Jlenna.

DJeKTpUYecKrue LEMu U TMOTPEOUTENH JJIEKTPUUYECKOW SHEPruu B OBITY.
Kopotkoe 3ambikanue.

ITocTostHHBIE MarHUThl. [IefiCTBHE MarHUTHOIO IOJI HA MPOBOJHUK C TOKOM.
DIEKTPOABUTATEIb ITIOCTOSTHHOIO TOKA.

SIBnenue anexkrpomarauTHON MHAyKuuU. [Ipasuio Jlenna.

9 KITIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe aBwxkeHue. MarepuanbHas Touka. CucremMa oOTcyéra.
OTHOCHUTEIIBHOCTh MEXAHUYECKOr0 [JBWKEHHA. PaBHOMEpHOE MpsSMOIMHENHOE
nerxkeHue. HepaBHomepHOe npsMonuHeiHoe aBvkeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOE MpsMOJMHEiiHOe aBuxkeHue. CB0OOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE BUKeHUE 10 OKpykHOCTH. [leproa u yactora oOpaiieHus.

JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3akoH HbtoToHa. Bropoit 3akon Herotona. Tpernii 3akon HerotoHa.

[IpyHIMT Cyneprno3uiuy CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: chila TPEHHS CKOJIbKEHHUS, CUjla
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTHU M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHUE CBOOOJHOIO
nanenus. JlBwkenne muaner BOkpyr CosHma. IlepBasg kocMuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue matepuanbHON TOoukH. AOGcomroTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETVIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbee tena. M3meHenne umnynbca. MMITynbC cuibl. 3aKOH COXPAHEHUS
UMITyJIbca. PeakTUBHOE IBUKEHHUE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa cunm TsKeCTH, YIPYTrOCTH,
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TpeHus. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas sHEprus Teaa, NOJHATOrO Haj
ITIOBEPXHOCTHIO 3eMJIn. [loTeHManbHas dHeprus cKaTtou npykuHel. Knnernueckas
sHeprusd. TeopeMa 0 KMHETUYECKON 3HEPruu. 3aKOH COXPAaHEHUS MEXaHHYECKOU
DHEPI'UH.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUMN: IEPUOS,
4acToTa, aMIUINTy1a. MaTeMaTndecKui U NpYy>KUHHBIM MasTHUKU. [IpeBpaienne
SHEPIUH MPH KOJIeOaTETbHOM IBHXKCHHH.

3aryxaomue — kosnebaHus.  BolHykneHHble — kosnebanus.  Pe3oHanc.
Mexanndeckue BosiHbL.  (CBOMCTBa MEXaHMYECKUX BOJH. IIpomosbHble W
[onepeyHble BOJIHBL. JIIMHA BOJNHBI M CKOPOCTH €€  pacHpOCTpaHEHHs.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKkoCTh 3Byka M BbicOTa TOHa. OTpakeHue 3Byka. MHPpa3Byk u
YJIBTPa3BYK.

Pazgea 10. D1eKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  MOJE.  DJIEKTPOMAarHuTHble  BOJIHBL.  CBOKMCTBa
ANEKTPOMArHUTHBIX BOJH. Illkana 3JIeKTpOMarHUTHBIX BOJH. lcnosib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTta. BONMHOBBIE CBOKCTBA
CBETA.

Pasnen 11. CBeToBBIC AABJICHUS.

[IpsmosnHeliHOEe pacnpocTpaHeHue cBera. OtpaxkeHue cBera. Ilmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenominenue cBera. 3aKOH mpesnoMiieHus cBeTa. l[loiHOe BHyTpeHHee
OTpakeHHE cBeTa. VCcrob30BaHNEe TOJIHOTO BHYTPEHHETO OTPAXKEHUS BOITHYECKUX
CBETOBOJIAX.

JIunza. Xox myuel B iuH3e. OnTuyeckas cucreMa goToarnapara, MUKPOCKOIIa
U Teneckorna. I'na3 kak ontudeckas cucreMa. biim3opyKoCcTh U JaTbHO30PKOCT.

Paznoxenue Oenoro cBera B crnektp. Omnbitel HeloTona. CrokeHue
CIIEKTPAJIbHBIX LBETOB. /lucnepcus ceera.

Pa3nen 12. KBanToBble IBJIEHHUS.

Omnswitel Pezepdopaa u mnanerapras monens atoma. Moaens aroma bopa.

Hcnyckanue u normonieHre ceeta aroMoM. KBanTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramMmma-uznydeHusi. CTpoeHHe aTOMHOIO
aapa. Hyknonnas wMopxens aroMHoOro sxapa. HMsoromel. PanuoaktuBHBbIE
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npespaienud. [lepuon monypacnaaa aTOMHBIX €.

AnepHble peakiuu. 3aKOHBI COXPAHEHHs 3apsiIOBOIO M MAacCOBOIO YHCEI.
OHeprusi cBA3M aTOMHBIX szep. CBsi3b Macchbl M 3Hepruu. Peakuumu cuHTE3a H
JEJICHUS SAEP.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA HPOI'PAMMDbI
IHPAKTUKYM PEHIEHUSA 3ATAY 110 ®PU3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

N3yyeHne ypoBHE OCHOBHOTO OOIIETro 00pa3oBaHWs HANPABICHO HA JOCTH)KEHHE

B

)]

2)

3)

4)

S)

JTUYHOCTHBIX, METANIPEIMETHBIX U MMPEAMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB.
pe3ynbTaTe W3y4YeHHUsS Ha YPOBHE OCHOBHOTO 00mero oOpa3oBaHUS Y
obyuatomierocs OyayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3yJIbTaThl B
YacTH:
BOCIIUTAHUE POCCUMCKONW TPaKJaHCKOW HWJAEHTUYHOCTU: IAaTPUOTHU3MA,
yBakeHHS K OTEUecTByY, MPOILIOE M HACTOSAIIEe MHOTOHAIIMOHAIIBHOTO HapoJa
Poccun; oco3naHue cBOEH ATHHYECKOW NPUHAICKHOCTH, 3HAHHWE HCTOPHH,
sI3bIKa, KYJIBTYPhI CBOETO HApOJa, CBOEr0 Kpas, OCHOB KYJbTYPHOT'O HACJIEIHS
HapomoB Poccum W demoBeuecTBa;  YCBOGHHE  T'YMaHHCTHYECKHX,
JEMOKPAaTHUYECKUX H  TPAJUWIHMOHHBIX I[ICHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCHICKOTO 00IIIeCTBa; BOCIIMTAHNE YyBCTBA OTBETCTBEHHOCTH U JIOJITa Mepe/
Ponunoii;
dbopMHpOBaHWE OTBETCTBEHHOTO OTHOIICHUS K YYCHHWIO, TOTOBHOCTH U
CITIOCOOHOCTH 00YYaIOIIMXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha OCHOBE
MOTHBAIlMA K OOYYCHHIO W MMO3HAHWIO, OCO3HAHHOMY BBIOOPY W TIOCTPOCHHIO
JanbHEeNIIe  WHAMBUIAYAJIbHOM  TpaeKTopuu  oOpa3oBaHusi Ha  0Oasze
OPHUEHTHUPOBKH B MHpe mpodeccuii U mpo(ecCHOHATBHBIX MPEATIOUTEHUN C
Y4ETOM YCTOMYMBBIX ITO3HABATEIIBHBIX HMHTEPECOB, a TaKKe Ha OCHOBE
(GbOpMHUPOBAHUS YBAKUTEITHHOTO OTHOIICHUSI K TPYY, PA3BUTHSI OIBITA YIaCTHS
B COITMAILHO 3HAYUMOM TPY/IC;
dbopmupoBaHue LIEJIOCTHOT'O MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YpPOBHIO pa3BHTHS HAyKH M OOIICCTBEHHOM IPAKTHKH,
YYUTBIBAIOIIETO COIUAILHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOTO0Opa3ne
COBPEMEHHOT'O MHUPa;
dbopMuUpoBaHHE OCO3HAHHOTO, YBaXUTEIBHOTO H  JOOPOXKEIATEIIbHOTO
OTHOIIICHHUS K JPYrOMY YEJIOBEKY, €ro MHEHHIO, MHPOBO33PECHHIO, KYJIBTYpE,
S3BIKY, BEpE, TPAKIAHCKOW TMO3WIMH, K WCTOPUHU, KYJIbType, PEIUTHH,
TPaaUIUsM, SI3bIKaM, IICHHOCTSM Hapo 0B Poccun 1 Hapo10B MUpa; TOTOBHOCTH
U CTIOCOOHOCTH BECTHM NHUAJOT C JPYTUMHU JIIOJABMH W JOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS;
OCBOCHHE COITMAJILHBIX HOPM, IPABHII MTOBEICHHUS, pojiek U (OpM COIHaTBHOM
KU3HM B Tpynmax W COOOIIecTBaxX, BKJIIOYAas B3POCHIBIE M COIHATBHBIC
COOOIIECTBA; YJaCTHE B MIIKOJIHLHOM CaMOYIIPABICHUH M OOIIIECTBEHHOM )KU3HU B
9



I'ocynapcTBeHHOEe aBTOHOMHOE HETHIIOBOE 00pa3oBaTesibHOe yupe:xaenue CBepai0BCKOi
obsactu «I'yOepHaTopckuii aunein»

mpeneigax — BO3PACTHBIX ~ KOMIIETEHIIMH  C  YYETOM  pPErHOHaJbHBIX,
ATHOKYJIBTYPHBIX, COITHAIBHBIX ¥ 9KOHOMHUYECKHX 0OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBLHOTO CO3HAHWSA U KOMIIETEHTHOCTH B PEIICHUU MOPAIbHBIX
npoOJieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (hOpMHUpOBAHHWE HPABCTBEHHBIX
YyBCTB W HPABCTBCHHOT'O TMIOBEACHUSA, OCO3HAHHOTO W OTBETCTBEHHOTO
OTHOIICHHUS K COOCTBEHHBIM IOCTYIIKAM;

7) dopmupoBaHHE KOMMYHUKATHBHON KOMIIETGHTHOCTH B  OOINEHUU W
COTPYJIHUYECTBE CO CBEPCTHHKAMH, JIETbMHU CTapIero W MIAIIIETO BO3pacTa,
B3pPOCIIBIMH B TIPOIIECCE 00pa30BaTeIbHON, OOIIECTBEHHO IMOJIC3HOU, Y4eOHO-
MCCIICZIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BUIOB JEATEIHHOCTH;

8) dopmupoBaHHe IIEHHOCTH 3I0POBOr0 U 0€30MacHOr0 00pa3a >KU3HU; YCBOCHUE
OpaBWJ HMHJIUBUIYAJbHOTO U KOJUIEKTMBHOTO O€30MAaCHOTO IOBEACHUS B
Ype3BbIYAIHBIX CUTYALMSIX, YTPOKAIOIIKX KU3HU U 370POBBIO JIFOJIEH, PaBUII
MOBE/ICHUS HA TPAHCIIOPTE U Ha I0POrax;

9) popMupoBaHuE OCHOB D3KOJIOTHUYECKOW  KYJIBTYpbl, COOTBETCTBYIOLIECH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHHUS, pa3BUTHUE OIbITA
HKOJIOTUYECKU

OPUEHTUPOBAHHON pe(]PICKCHBHO-OLICHOYHON M TPAKTUYECKON NESITEIbHOCTH B
KU3HEHHBIX CUTYAIUsX;

10) oco3HaHuE€ 3HAYEHUS CEMbH B JKHM3HM YEJIOBEKa W OOLIECTBA, MPHUHITHE
LIEHHOCTH CEMEWHOM KU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOLIEHHUE K YWIEHAM
CBOCH CEMbH;

11) pa3BUTHE ICTETUYECKOrO CO3HAHMS YEpPE3 OCBOCHUE XYI0KECTBEHHOTO
Hacyenus HapooB Poccuu u Mupa, TBOPUYECKOM IEATEIBHOCTH 3CTETUYECKOTO
xapakrepa.

METAINIPEAMETHBIE PE3YJIBTATDHI

B pe3ynbrare ocBoeHUS TPOrpaMMbI 0 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOywatomerocs OyayT chOpMHpPOBAHBI MeTAaNpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONME MTO3HABATEIIbHbIE YHUBEPCAIbHBIC yUeOHbIE ICUCTBUS,
KOMMYHUKATHUBHBIE  YHUBEpCaJbHbIE  y4YCOHBIC  JCHCTBUS,  PETYJISATHUBHBIC
yHUBEpCAIbHBIC yICOHBIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE J1elCTBUS

Ba3oBble JiornyecKkue 1eiicTBUA:
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BBISIBISITh W XapaKTEPHU30BaTh CYIIECCTBCHHbIC TIPU3HAKA OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KIACCHU(HKAIIMHA, OCHOBAHUS IS
0000IICHHS U CPaBHEHHS,;

BBISIBIISIT 3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPUBAEMBIX (PAKTaXx,
TAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISBJISITH NPUYUHHO-CIICACTBCHHBIC CBSI3U TPU HM3YyYECHUU (PUINUYCCKUX
SIBIICHUH ¥ MPOIIECCOB, JIENATh BEIBOJIBI C UCIIOJIb30BAHUEM JICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHUH, BBIIBUTATH TUIIOTE3bI O B3aMMOCBS3SX
(bU3UYECKUX BEINYWH;

CaMOCTOSITEIILHO BEIOUPATH CIIOCO0 peleHsl yueOHOH (pr3nuecKol 3a1a4uu
(cpaBHEHHE HECKOJIBKHX BapUaHTOB pelIeHusi, BbIOOp Hambolee
HOJXOSAIIETO ¢ YYETOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBble ucciiegoBarejbLCcKue 1eCTBHA:

HCIIOJIB30BAaTh BOIIPOCHI KAK I/ICCHGI[OB&TGJIBCKI/H?I HHCTPYMCHT ITIO3HAHUA;
OLICHUBATDH Ha  IIPHUMCHHUMOCTDb n  I0CTOBCPHOCTDH I/IH(l)OpMaLII/IIO,

MOJTYYEHHYIO B XO/JI€ UCCIICIOBAHUS WJIU DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUSI ¥ BBIBOJABI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEiIIee pa3BuUTHE  (U3HUUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pab6ora c unpopmanmeii:

IPUMEHSATh Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3aIIPOCHI P MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C Y4ETOM MPEJI0OKEHHON ydeOHOH
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO
Pa3IMYHbIX BUIOB U (POPM IpE/ICTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMANbHYIO (OpMYy IpEACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peIllaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, TuarpaMMaMu, MTHOU rpauKoi 1 UX KOMOWHAIUSMU.

KoMMmyHHMKaTHBHBIC YHHBeEpCaJdbHbIC Y4eOHbIe 1eliCTBUA:

B XOJIe OOCYXXJeHHUsl Yy4yeOHOro marepuaia, pe3ysbTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 33/aBaTh BOMPOCHI MO CYIIECTBY 00CYXK1aeMOM TeMbI U
BBICKA3bIBAaTh WJCH, HAICJICHHbIE HA PEIICHHE 3aladdl M TOIAep KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;
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COIMOCTABJIATh CBOM CYXIEHHUS C CYXICHHSIMH JAPYTUX YYaCTHHKOB
Jranora, 00Hapy>KMBaTh Pa3INune U CXOJACTBO MO3UIINIA;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;
nyOJIMYHO TPECTABIATh PE3YIbTaThl BHITOJTHEHHOTO (PU3NYECKOTO OTbITa
(9KCTIEpUMEHTA, UCCIIEeIOBAHUS, IPOCKTA);

MOHUMATh U MCTIOJB30BATh MIPEUMYIIECTBA KOMAaHAHON M HHIUBUAYaIbHON
paboTHI IPU PEIICHUN KOHKPETHOM (pr3udecKkor mpoOieMsl;

OPUHUMATh 1I€JIM COBMECTHOM JESTENbHOCTH, OPraHU30BbIBaTh JEHCTBUS
no €€ JOCTM)KEHMIO: paclpelessTh poJid, OOCYyXKAaTh IpPOLECCH HU
pe3yNbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS HECKOJIBKHX JTIO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrask Ka4eCTBEHHOTO Pe3yJbTaTa Mo
CBOEMY HAllpaBJICHHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMHU YWICHAMU
KOMaH/1bl;

OLICHMBATh Kadye€CTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYIHMPOBAHHBIM YUYACTHUKAMHU B3aWMOICHCTBHUA.

PerJISITI/IBHbIe YHUBEpPCAJIbHbLIC yqeﬁﬂble HeﬁCTBHH

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B )KHU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOMIHNX
JUIs petieHus GU3NUecKUX 3HaHUM;

OPUEHTHPOBATbCA B  PA3IMYHBIX MOJAXO0JAaX MPHUHIATHS  PEIIECHUN
(MHOUBUYadbHOE, MPUHATHE PEIICHUs B TpPYyIIeE, NPUHITHE PEUICHUM
Tpymmon);

CaMOCTOATENbHO COCTABJIAThH aJTOPUTM pEIICHUs (PU3NUECKOM 3a/1auu Uiu
IJlaHa HCCIEAOBaHUS C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh Npe/IJlaraéMble BAPUAHTHI PEIICHMI;
nienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAIBHBIN HHTEJJICKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyallluH U IIpeJjiararh IIj1aH €€ U3MEHECHUS,
OOBSICHATH  NPUYUHBI  JIOCTHXKEHUS  (HEJAOCTHXKEHHUS)  PE3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(GU3MYECKOTO  UCCIENOBaHWs WJIM IPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIUXCS CHUTyalllil, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILIUX TPYAHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;
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e CTaBUTH ce0s Ha MECTO JIPYrOro 4YeJIOBEKa B X0JI€ CIIOPA UJIU TUCKYCCUH Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY IPYTroro;

e TMPHU3HABAThH CBOE MPABO Ha OUIMOKY MpPH pelICHUH PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYTOro.

IHPEAMETHBIE PE3YJIBTATDHI

1) K dopmupoBanue mpeacTaBieHui O 3aKOHOMEPHOU CBSI3U M MO3HABAEMOCTHU
SIBJICHUN NpUpOJbl, 00 OOBEKTUBHOCTH HAyYHOI'O 3HAHUS; O CUCTEMOOOpa3yrolleil
posu PU3MKU AJI1 pa3BUTHUS IPYIMX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUH;
HAay4YHOI'O0 MHUPOBO33PEHMS KAK pe3ysbTaTa MU3y4EHHUS OCHOB CTPOCHHSI MaTe€puu U
(GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

2)  ¢dopmupoBaHHE NEPBOHAYAIBHBIX MPEACTABICHUNA O (PU3HYECKON CYIIHOCTH
SIBJICHUN TPUPOABI (MEXaHUYECKHUX, TEIJIOBBIX, NEKTPOMArHUTHBIX U KBAaHTOBBIX),
BUJAaX MaTepuu (BEUIECTBO M II0JIE), ABMKEHMH KaK CHOCO0€ CYIEeCTBOBaHMUS
MaTE€pUH; YCBOCHHE OCHOBHBIX WJEH MEXaHUKU, AaTOMHO- MOJIEKYJISIPHOTO YYEHHS O
CTPOEHHUU BEUIECTBA, 3JIEMEHTOB JIEKTPOJAMHAMUKY U KBAHTOBOU (PU3MKH; OBIAJCHHUE
MNOHATUUHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM (DU3UKU;

3)  npuoOpeTeHue onbITa IPUMEHEHHS HAyUYHbIX METOJI0OB ITO3HAHUS, HAOIIOACHUS
¢u3nyecKkux SBICHUH, NPOBEIACHMSI OIBITOB, MPOCTHIX 3KCHEPUMEHTAIbHBIX
UCCJIEIOBAHNM, MPAMBIX U KOCBEHHBIX U3MEPEHUI C UCIIOIb30BAHUEM AHAIOTOBBIX U
HU(POBBIX U3MEPUTENbHBIX MPUOOPOB; MOHUMAHHE HEU30EKHOCTH MOTPEIIHOCTEN
JOOBIX U3MEPEHUN;

4)  nonHuMaHue (U3MYECKUX OCHOB M MPHUHIUIIOB JCUCTBHUS (pabOThI) MAIIUH U
MEXaHU3MOB, CPEJICTB MEPEABMKEHUS U CBSI3U, OBITOBBIX TPUOOPOB, MPOMBIIIIIEHHBIX
TEXHOJIOTUYECKUX MPOLECCOB, BIMSHHMS HUX Ha OKPYXAIOLIYyI Cpeay; OCO3HAaHUE
BO3MOYHBIX TPUYHH TEXHOTEHHBIX M SKOJOTUYECKUX KaTacTpod;

5)  oco3HaHHe HEOOXOJUMOCTU MPUMEHEHUS! JOCTHKEHUN (PU3UKU M TEXHOIOTHM
JUISl PallMOHAIBHOTO MPUPOIONIOJIb30BAHUS;

6) OBJIAICHUE OCHOBaMHU O€30IaCHOr0 HCIOJB30BAaHUA €CTECTBEHHBIX U
UCKYCCTBEHHBIX JJIEKTPUYECKMX W MArHUTHBIX TMOJEH, 3JIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHHU3UPYIOIIUX H3JIyYEHHUH BO
n30eXaHue UX BPEIHOTO BO3ACUCTBUS Ha OKPY>KAIOIIYIO CPELY U OPTaHU3M YETIOBEKa;
7) pa3BUTHE YMEHUS IUIAHUPOBATH B MOBCEIHEBHOW >KU3HU CBOM ACHUCTBUA C
NPUMEHEHUEM TIOJYYEHHBIX 3HAHUM 3aKOHOB MEXAHUKH, JJIEKTPOJUHAMUKH,
TEPMOJIMHAMMKH U TETIOBBIX SIBICHHUM C LIETbI0 COEPEXEHMS 3T0POBBS;
dbopMupoBaHUE MPEACTABICHUNH O HEPALMOHAJIBLHOM HCIOJIb30BAaHUU IMPHUPOIHBIX

pPECYpPCOB M DHEPIrUM, 3arpsi3HEHUM OKpYXKalolled Cpeapl Kak CleICTBUE
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HCCOBCPHICHCTBA MAaIllMH 1 MCXAHNU3MOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Konu4yecrBo yacoB DJIEeKTPOHHbBIE
Ne H udponbie
) ANMCHOBARME PAINCIOB M TEM Kourposbubie | IlpakTuyeckue (undp )
n/n NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®usuka u eé posib B NO3HAHMH OKPYIKAKOIIEr0 MUpa
1.1 ®usurka - HayKa 0 IPUPOAE 1 0 0 Bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.2 DOu3ndecKue BeIUIHHbI 1 0 0 bubnnorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 2
Pasnen 2. [lepBoHavaibHbIe CBeIeHUS O CTPOCHUM BelleCTBA
2.1 CrpoeHue BeliecTBa 1 0 0 bubmmorexa LHOK
https://m.edsoo.ru/7416194
Hroro no pazgeny 1
Pa3znen 3. /IBu:keHHe M B3aUMO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 4 0 1 brbmorexa LIOK

https://m.edsoo.ru/7f416194
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3.2 Huepuus, macca, II0THOCTh 3 2 brbmorexa LIOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunp! cun 6 1 Brbmorexa LHOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 13
Pasnen 4. JlaBiienne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua naBieHust TBEPABIMU 1 1 bubnmoreka [JOK
’ TEJIaMH, )KUIKOCTIMH 1 ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBIIeHHE KUIKOCTH 2 1 Brbmorexa LHOK
https://m.edsoo.ru/7f416194
4.3 AtmochepHoe naBiIeHUE 3 0 Bubmiorexa [IOK
https://m.edsoo.ru/7f416194
4.4 JelicTBHE )KUIKOCTH U ra3a Ha MOrpyKEHHOE b 0 bubnnorexa IIOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszaeny 7
Pa3nes 5. Pabora n MomiHOCTB. JHeprus
5.1 PaboTa 1 MOITHOCTH 2 2 brbmorexa LIOK
https://m.edsoo.ru/71416194
5.2 [IpocTsie MEXaHU3MBI 2 0 Bubmiorexa [IOK
https://m.edsoo.ru/7f416194
53 Mexannyeckas SHeprus 7 4 bubmorexa IIOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 11
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 12
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8 KJIACC
KounyecTBO Yacon JJIeKTPOHHbIE
No ni/m HaumenoBaHue pa3iesioB U TeM Kontpoasubie | TIpakTaueckue (uu¢posbIe)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3pean 1. TenioBble IBJICHUSA
1.2 TenioBbIe poriecchl 14 2 Bubmzorexa LIOK
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 14
Pa3znen 2. DiekTpuyeckue U MATHUTHbBIE SIBJIEHUS
2.1 [TocTOSIHHBIN 37IEKTPUUECKUI TOK 9 3 Bubmioreka IIOK
https://m.edsoo.ru/7f4181ce
2.2 DNIeKTpOMarHuTHas UHAYKIUS 11 3 brbmorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 20
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 8
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9 KJIACC
KoaundecTBo 4acoB DJIeKTPOHHbIE
Ne ni/nt HaumeHnoBaHue pa3iesioB U TeM Kontpoababie | TIpakTiueckue (uudpoBbie)
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. Mexannueckue siBJJeHUSA
11 MexaHu4uecKoe IBUKEHNE U CIIOCOOBI €0 3 0 | bu6nmoreka IJOK
. OITMCaHUS https://m.edsoo.ru/7f41a4a6
1.2 Bs3aumoneticTBue Tei 4 0 0 brbmorexa LIOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 6 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 13
Paznen 2. Mexannueckne KoJ1e0aHusI ¥ BOJTHBI
2.1 Mexannueckue konedaHus. 3ByK 3 0 0 Bubmiorexa IIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 3
Pazpnen 3. TenioBble IBJIEHUS
3.1 TeroBbie TPOLECCHI 3 0 0 bubnunorexa [JOK
https://m.edsoo.ru/7f41a4a6
Wroru no pazaeny 3
Pa3neu 4. duiekTpuyeckue siBJIeHUs
41 DJIEKTPOMArHUTHOE M0JIe 4 1 0 bubnmnoreka [JOK

https://m.edsoo.ru/7f41a4a6
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Nroro no pazneny 4
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Pasgen 5. CBeToBble IBJICHUS

5.1 3aKOHBI paCIPOCTPAHEHUSI CBETA U JIMH3bI 3 0 Bubmaorexa IIOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 3
Pa3gen 6. KBanTOBLIE IBJICHUS
6.1 Hcnyckanue 1 NorioueHrne CBeTa aToMOM 2 0 Brbmiorexa [IOK
https://m.edsoo.ru/7f41a4a6
6.2 SnepHble peakun 4 1 Brbmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paspnen 7. [loBropuTe1bHO-0000111a101IUIT MOYJIb
71 [ToBTOpeHue u 06001IeHNE COePKAHUS ) 0 bubnunoreka [{OK
' Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3

20




I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBCKOM
obsactu «I'yOepHaToOpcKkuii JInnei»

YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» ®usuka: 7-i kmacc: 0a30BbI ypoBeHb: yueOHukK, 7 kiacc/ [lepsimkun .M.,
NBanos A.U., AxunonepHoe oomectBo «M3narensctBo «IIpocBemenne»

» ®usuka: 8-i knacc: 6a30BbIN ypoBeHB: yueOHuUK, 8 kinacce/ [lepoimkun 1. M.,
NBanoB A. U., AkumonepHoe o6miectBo «M3narensctBo «IIpocBemnienner»

» Gusuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lepormkun .M.,
I'ytauk E. M., UBanoB A. U., Iletpoa M. A., AKITnoHepHOE OOIIECTBO
«M3narensctBo «IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA
» Gusuka. COOpHUK BOMPOCOB U 3aj1a4 K yueOHuky A.B. [lepoimikuna. 7

kiacc/Mapon A.E., Mapon E.A., ITo3otickuii C.B.

» Guszuka. COOpHUK BOMPOCOB U 3a7a4 K yueOHuky A.B. Ilepbiikuna. 8
kiacc/Mapon A.E., Mapon E.A., [To3otickuit C.B.

» Gusuka. COOpHUK BOMPOCOB U 3a11a4 K yueOHuky A.B. [lepoimikuna, E.M.

I'yrhuk. 9 xnacc/Mapon A.E., Mapon E.A., [1o3oiickuii C.B.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
UHTEPHET

1. ®I'IC «Mos ukona» https://m.edsoo.ru/7f41a4a6

2. Poccuiickuii 001eo06pazoBaTenbHbIi mopTain - http://music.edu.ru/
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I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBCKOM
obsactu «I'yOepHaToOpcKkuii JInnei»

3. JleTckue 3NIeKTPOHHbIE KHUTH U TIpe3eHTanuu - http://viki.rdf.ru/
4. Enunas xoutekuus Lingpossix OOpa3zoBarenbHbix Pecypcos. — Pexum

noctymna: http://school-collection.edu.ru
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Ipunoscenusn:
IHOYPOYHOE IINIAHUPOBAHUE
7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
undgposbie
Ne ni/mm Tema ypoka Beero KOﬁHTpO.]IbeIe l'IpﬁalcaneCKne 0GPA30BATENBHBIE
padoThI padoTbl pecypesr
Knaccudukauus pusnueckux 3aaad rno
1 Tpe6OBqé)1HI/II(I;I CO(Ill)er(aHI/IIO cncf[co6y 1 0 0 bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff09f72a
3a/1aHUS U PELLICHHUS.
Dransl penieHus: GU3NYECKOM 3a1a4uu. bubnnoreka [HOK
2 TunuyHbIe HEAOCTATKHU IIPU PELICHUU U 1 0 0 https://m.edsoo.ru/ff09f72a
odopMIIeHUH pelieHus] PU3NIECKON 3a/1aun
bubmmoreka [IOK
3 Crtpoenue BemiecTBa 1 0 0 https://m.edsoo.ru/ff09f72a
4 1 0 1 bubmuoreka [JOK
Mexanundeckoe ABIKEHHE https://m.edsoo.ru/ff09{72a
bu6mmorexa [IOK
5 OTHOCUTENBHOCTD JBUKEHUS 1 0 0 https://m.edsoo.ru/f09f72a
bubmuoreka [JOK
6 3apaun ma pacet nyTu ! 0 0 https://m.edsoo.ru/ff09fe0a
7 3a1auM Ha pacueT CPeAHsIsl CKOPOCTU 1 0 0 bubnnoreka [JOK
HEPABHOMEPHOT'O ABHWKEHHUS https://m.edsoo.ru/ff09fe0a
8 Huepuus. Bzanmoneiictsue ten 1 0 1 bubmmorexa LIOK
) https://m.edsoo.ru/ff0a013e
bubmuoreka [JOK
? Macca I 0 0 https://m.edsoo.ru/ff0a013e
10 IInoTHOCTH BeliecTBa 1 0 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a013e
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11 Cuna TsoKeCTH Eubmiorexa LIOK
https://m.edsoo.ru/ff0a0378
bu6mmoreka [JOK

12 Crna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0a05¢6
bubmuoreka [JOK

13 Bec https://m.edsoo.ru/ff0a079c

14 3ajaun Ha pacyeT CUJIbl TPEHUS MTOKOS . bubmmoreka [JOK

PaBHOelicTBYIOIIIASA CHITA https://m.edsoo.ru/ff0a0ac4

15 3a7a4u Ha pacyeT CUJIbl TPEHUS CKOJIbKCHUS buGmorexa LIOK
https://m.edsoo.ru/ff0a0c10
bubmuoreka [JOK

16 KonTtponpHast padora o Teme «/luHaMukay https:/m.edsoo.ru/f0a0fee

17 JlaBneHne TBEpIBIX TEN bubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee

18 JlaBleHue )KUAKOCTH U ra3a Bubmiorexa IJOK
https://m.edsoo.ru/ff0al23c¢
bu6mmoreka [JOK

19 3axon Iackans https://m.edsoo.ru/ff0a0fee
bu6mmoreka [IOK

20 Coobumatommue cocy bl https://m.edsoo.ru/ff0a0fee
bu6mmorexa [IOK

21 ATMOChEpHOE N1aBIICHHC https://m.edsoo.ru/ff0a0fee

22 I'mppasinueckuit npece bubmorexa LIOK
https://m.edsoo.ru/ff0al778

73 Apxumenosa cuia. [InaBanue cynos. bubnuorexa [IOK

BoszayxomnnaBanue https://m.edsoo.ru/ff0al502
KonTtponbHas padora no Teme «/laBienue bubnnoreka [JOK
24
TBEPJBIX TEID» https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Mexanmcckas padora https://m.edsoo.ru/ff0al778
26 MomHocTh bubnmoreka [JOK
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https://m.edsoo.ru/ff0ala70
bubmuoreka [JOK
27 HpocThie mexamm3mb1 I 0 0 https://m.edsoo.ru/ff0al778
. bu6mmoreka [JOK
28 KoaddunmenT monesnoro neicteust 1 0 1 https:/m.cdsoo.xu/f0alboe
bubmuorexa [JOK
29 Kusenieckas sueprus ! 0 0 https://m.edsoo.ru/ff0alcc8
30 [ToTeHunanbHas sHEPIrUs 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0al778
31 3aKOH COXpaHEHUs U IPEBpaIlCHUS 1 0 1 bubmmoreka [JOK
MEXaHUYECKON SHEPTUH https://m.edsoo.ru/ff0alde0
3 KoHnTponpHas padora 1o Teme « JHeprus u 1 0 0 bubnnoreka [JOK
paboTta» https://m.edsoo.ru/ff0al778
bu6mmoreka [JOK
33 Teopus pemenust U300peTaTeNbCKUX 3a1a4 1 0 1 https:/m.cdsoo.ru/f0a20a6
bu6mmorexa [IOK
34 Teopus pereHns n300peTaTeNbCKUX 3a1a4 1 0 1 https://m.edsoo.ru/f0a2376
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 12
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8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
nugposbie
Ne n/mm Tema ypoka Beero KOﬁHTpOJILHLIe H%aKanecKne 06pazoBaTebHbIE
padoThI padoTbI pecypesI
1 BBoaHBIN HHCTPYKTaX MO TEXHUKE 1 0 0 bubmuoreka [JOK
0€30I1aCHOCTH https://m.edsoo.ru/ff09f72a
) KonngecTBa TEIIIOTHI 1 0 0 bubnnoreka IIOK
https://m.edsoo.ru/ff09{72a
Pemenue 3agau Ha pacdeT KoJIM4ECTBA bu6nuoreka [IOK
3 TEIUIOTHI 1 0 0 https://m.edsoo.ru/ff09f72a
Pemenue 3amau mo reme «CpaBHeHHE Bu6morexa LIOK
4 KOJIMYECTB TEIUIOTHI MIPU CMEUTUBAHUH BOJIbI 1 0 1 https://m.edsoo.ru/ff09f72a
pa3HOU TeMIlepaTypb»
5 Pewmenune 3agau no reme «OnpeneneHue 1 0 0 bubnuotexa [JOK
TEIJIOEMKOCTH TBEPJBIX TEI» https://m.edsoo.ru/ff09f72a
6 Pemenue 3a1au Ha onpeneneHNe TETIOBOM 1 0 0 bu6mmoreka [JOK
OTIAa4y HarpeBaTens https://m.edsoo.ru/ff09fe0a
7 Pemienue 3a1au Ha n1aBI€HUE U OTBEPJCHUE 1 0 0 bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a
] H3MeHeHne arperaTHoro COCTOSIHUS 1 0 0 bubnnoreka [JOK
BCIICCTBA. https://m.edsoo.ru/ff0a013e
Pemenue 3agad mo teMme «McciaeqoBanue
9 U3MEHEHHS CO BpeMeHEM TeMIIepaTyphl 1 0 0 Bubmiorexa LIOK
9 P patyp https://m.edsoo.ru/ff0a013e
OCTBIBAIOIIEH BOIBD)
10 Pemenne 3anay no reme «Onpenenenue 1 0 1 bubnmoreka [JOK

YI[GJIBHOI‘/JI TCIIJIOTHI IIJIABJICHUSA JIbAA)

https://m.edsoo.ru/ff0a013e
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Pemenue 3amau no reme «M3mepenue bubnmoreka [JOK
11 .
OTHOCHUTEJIbHOW BJIAXKHOCTU BO31yXay. https://m.edsoo.ru/ff0a0378
12 Tennoseie aeurarenu. KITJI TermoBbix bubmuoreka [JOK
MAaIlluH https://m.edsoo.ru/ff0a05c6
Pemenue 3anau no reme «Habmonenue bubnmoreka [JOK
13
pocTa KpUCTAILUIOB) https://m.edsoo.ru/ff0a079¢c
14 KonTtponsHas padora «Termora» bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Pemenue 3anau no reme «3mepenue cuiiblt bubmmoreka [JOK
TOKa» https://m.edsoo.ru/ff0a0c10
Pemenue 3agau no reme «3mepenue bubnnoreka [JOK
16
HAPSDKEHUS https://m.edsoo.ru/ff0a0fee
17 Pemenue 3amau Ha 3akoH OMa bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0fee
13 Pemenue 3amau o reme «PerynupoBanue bubnunoreka [JOK
CHJIBI TOKA PEOCTATOM» https://m.edsoo.ru/ff0al23c
19 Pemenue 3agau no reme «3mepenue bubnuotexa [JOK
CONPOTHUBJICHUS ITPOBOJHUKAY https://m.edsoo.ru/ff0a0fee
Pemenue 3agau no reme «3yuenune
20 OCJIe OBaTi‘[J'IBHOFO coe I/IHe}I]{I/I}I bubmorexka [TOK
A A https://m.edsoo.ru/ff0a0fee
MIPOBOJTHUKOBY
1 Pemenue 3agau no teme «llapamiensHoe bubmuorexa [JOK
COEIMHEHUE TIPOBOIHUKOB) https://m.edsoo.ru/ff0a0fee
2 Pemenue 3amau mo reme «OnpeneneHue bubnmoreka [JOK
MOILIHOCTH 3JIEKTPUYECKOM JIAMIIBDY. https://m.edsoo.ru/ff0al778
23 KonTtponbHas pabora o Teme bubnnoreka [JOK
«DJIEKTPUYECKHE SIBJICHHS https://m.edsoo.ru/ff0al502
Pemenue 3amaud mo reme «M3ydenne bubnmoreka [JOK
24 .
CBOKMCTB ITOCTOSTHHBIX MAarHUTOB» https://m.edsoo.ru/ff0al8cc
25 Pemenue 3agau no reme «llomyuenue bubnmoreka [JOK
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MAaruuMTHBIX CIICKTPOB»

https://m.edsoo.ru/ff0al778

Pemenue 3amauy o reme «CoOopka

bubmuoreka [JOK

26 ;J;;I;?; ElﬁerHTa 1 HCTILITAHKE ero ! https://m.edsoo.ru/ff0ala70

27 Pewmenue 3anau no reme «M3yuenue 1 bubnmoreka [JOK
YCTPOMCTBA U PAOOTHI DIIEKTPOMATHUTA https://m.edsoo.ru/ff0al 778

28 Pemenue 3agau no reme «3yuenue 1 bubnnoreka [JOK
3aKOHOB OTPAKEHHS CBETA https://m.edsoo.ru/ff0alb9¢c

29 Pemenue 3anau no reme «llonmyuenue 1 bubmuoreka [JOK
M300paKeHHSI C TTOMOIIBIO JIUH3Y. https://m.edsoo.ru/ff0alcc8

30 KonTtponpsHas pabota mo Teme « MarHuTHbIE 1 bubnuoreka [IOK
SIBJICHUSD) https://m.edsoo.ru/ff0al778

31 Pewenue 3anau no reme «Onpenenenue 1 bubnnoreka [JOK
KIII marpeBaremns». https://m.edsoo.ru/ff0alde0

39 IToBTOpEeHnE 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0al778

33 IToBTOpEeHnE 1 bu6nuorexa [IOK
https://m.edsoo.ru/ff0a20a6

34 [ToBTOpEHUE 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0a2376

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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MorHocTs

29

9 KJIACC
e KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. uudposbie
E/ Tema ypoka Bcer KOHTpﬁOJILH HpaxﬁanecK 06PA30BATENBHBIE
0 ble padoThI ue padoThl pecypesi
OO6mue
TpeOOBaHUs IPU
perieHus bubnnoreka [HOK
buznveckux 1 https://m.edsoo.ru/ff0ae
3aJ1a4. ca2
PaBHOMepHOE
JBHKEHHUE
Cpensss
cfo Hocn, bu6mmoreka [IOK
2 pOCTE. 1 https://m.edsoo.ru/ff0ad
OTHOCHUTEIHHOCT 474
b IBUXCHUSA -
PaBHOyCKOpEHHO
€ IBUKEHUE. bu6mmoreka [IOK
3 [lepBriii 3aKk0H 1 1 https://m.edsoo.ru/ff0ad
Hrrotona. 19a
Bekrtop cuibl
Bropoii 3akoH
HLI(I;)TOHa bu6mmoreka [IOK
4 - 1 https://m.edsoo.ru/ff0ae
PaBHOzEliCTBYIO o)
masg cuja T
Tperwnii 3ak0H
HI; {OTOHA bu6mmoreka [JOK
5 ) 1 https://m.edsoo.ru/ff0ad
Cyniepnio3unus
8d4
CHII.
bu6mmoreka [JOK
6 Cnna ynpyrocTa. 1 https://m.edsoo.ru/ff0ae
3akoH ['yka
cal
bu6mmoreka [IOK
7 Cuna TpeHus 1 https://m.edsoo.ru/ff0ae
176
bu6mmoreka [IOK
8 Yenosus 1 https://m.edsoo.ru/ff0ae
paBHOBECHS Tell
ca2
Nmnynne Tena.
o Bu6mmorexa [LIOK
9 1 1 https://m.edsoo.ru/ff0ae
COXpaHEHUs 612
HMITyJIbCa T
bu6mmorexa [IOK
10 Pabora cuitb1. 1 https://m.edsoo.ru/ff0ae

72a
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TlorennuansHas u

bubmuoreka [JOK

11 KUHETUYEeCKast https://m.edsoo.ru/ff0ae
JHEPrus 982
3akoH
bubmuoreka [JOK
12 COXpaHCHHA . https://m.edsoo.ru/ff0ae
MEXaHUYECKOH b6e
SHEPTUn T
KonTposnbnas
aboTa 1o TeMe
,I,)OCHOBH bu6mmoreka [IOK
13 " https://m.edsoo.ru/ff0ae
KHHEMATHKH",
ca2
«OCHOBEI
ITIMHAMUAKU
MexaHn4eckne bu6mmoreka [IOK
14 K0JIe0aHus U UX https://m.edsoo.ru/ff0ae
XapaKkTEpUCTUKU ca2
bu6mmoreka [IOK
15 slBncnme https://m.edsoo.ru/ff0ae
pe3oHaHca 8
MexaHn4eckne bu6mmoreka [IOK
16 BOJIHBI. 3BYKOBBIE https://m.edsoo.ru/ff0af
BOJIHBI 738
bu6mmoreka [IOK
7 ~ Kommuectso https://m.edsoo.ru/ff0afa
TEILIOTHI
26
IInmaBnaenue u
KPHCTALTH3AIHA bubnuoteka [JOK
18 ) https://m.edsoo.ru/ff0af
Kunenue u 3bo
KOHJICHCAIH T
YpaBHeHue
TETIOBOTO bu6mmoreka [IOK
19 Oananca https://m.edsoo.ru/ff0af
BnaxnocTh b8e
BO3/IyXa
bu6mmoreka [JOK
20 Cnna Toxa https://m.edsoo.ru/ff0af
ConpoTuBieHne
044
3axon Oma s
ydacTka [enu
bu6mmorexa [IOK
21 Tocnenoparenbn https://m.edsoo.ru/ff0ae
oeu
ca2
napajuieIbHOe
COeIUHEHNE
bubmuorexa [JOK
22 3axon Jixoyns- https://m.edsoo.ru/ff0af

Jlenna

30
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KonTposbnas
abota o Tema
ETCH:IOEHCT vaM bu6mmoreka [IOK
23 1 https://m.edsoo.ru/ff0af
SIBIICHUS», 33c
«DNEeKTpUYECKHE T
SIBJICHUSDY
3aK0H OTpaKEHUS bubnnoreka [HOK
24 U IIPEJIOMIICHUS 1 https://m.edsoo.ru/ff0afe
CBETa 36
bu6mmoreka [IOK
25 3epkano. JInnzsl 1 https://m.edsoo.ru/ff0ae
ca2
[Toctpoenue bubnuoreka [IOK
26 MU300pakeHus B 1 https://m.edsoo.ru/ff0b0
JIAH3aX 2b4
DnexTpoma
a;nKZIp Ol\;aFHHTH bubmuorexa [JOK
27 pHp 1 https://m.edsoo.ru/ff0b0
ceera. CKopocTh 408
CBeTa. -
bu6mmoreka [IOK
gg  DoaoBEIe 1 https://m.edsoo.ru/ff0b0
CBOICTBA CBETA.
bec
bubmuoreka [JOK
29 ATOMHOE SApPO 1 https://m.edsoo.ru/ff0b0
Tfa
bu6mmoreka [IOK
30 PannoaxTHBHEIE 1 https://m.edsoo.ru/ffOb0
MIpEeBpAICHUS 96c
3aKkoH bu6mmoreka [IOK
31 COXpaHeHUs 1 https://m.edsoo.ru/ffOb0
3apsaa 96¢
KoHntponbHas
abota mo Temam
gCBeTOBBIe bu6mmoreka [IOK
32 1 https://m.edsoo.ru/ff0b0
SIBIICHUSA U 284
PaJIMOAaKTUBHOCTH —
»
bu6mmoreka [JOK
33 Pabora nar 1 https://m.edsoo.ru/ff0b0
omuOKamH.
dbg
bu6mmorexa [IOK
34 IToBTOpEHME 1 https://m.edsoo.ru/ff0ae
ca2
OBILEE
KOJIMYECTBO 34
YACOB I10
[MPOTPAMME
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HPOBEPAEMBIE ITPE/IMETHBIE PE3YJIBTATbBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
poBep 0o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1.1 HCMOJIb30BATh U3YUYEHHBIC TOHATHS
> pasznuuaTh SBIEHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
pacrmo3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKHX SBICHUN B
13 OKPY’KaOIIeM MHUpPE, B TOM YKclie (U3HUECKUE SIBJICHUS B IPUPOJIC,
TP 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIIEIATH
CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SIBICHUIN
OTHMCHIBAaTh HM3YYCHHBIC CBOWCTBA TeNl W (U3MYECKUE SIBIICHUS,
14 UCTIONB3Ysl (PU3UYECKHe BEIMYUHBI, MPU OMHCAHUU MPABUIHHO
TPaKkTOBaTh (DU3UYECKUNA CMBICI HCIOJB3YEMBIX BEIUYHH, HX
0003HAYECHHUS] W EOUHUIBI (PU3NYECKUX BEIHYUH, HAXOIUTh
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1.5

1.6

(GbopMyInbl, CBSI3BIBAIOLIME JaHHYI (U3MUECKYI0 BEIUYHMHY C
JIPYTUMH BETMUYMHAMH, CTPOUTH IpaUKK N3yUYEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl M3y4YEHHbIE 3aKOHBI, MPHU 3TOM JaBaThb CIOBECHYIO
(GbopMyIHpPOBKY 3aKOHa H 3alUCHIBAaTh €ro MaTeMaTHYECKOe

BBIPpAXXCHUC

OOBSICHATh (PU3MUECKUE SBJICHHUS, POLIECCHl U CBOMCTBA Tell, B TOM
4yluclie U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb INPUUYUHHO-CIIEACTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 joruuyeckux maroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (M3UYECKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIe 3a1aun B 1 — 2 eWCTBUS, UCTIONB3YS 3aKOHBI U
dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHaluM3a yCJIOBMS  3aJayd  3alMChIBaThb  KpPaTKOe  YCIIOBHE,
MOJICTABIATh (U3UYECKUE BEIMYMHBI B (OPMYIbI M MPOBOJIUTH
pacuéTel, HAXOJWTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peleHns  3ajxad, OLEHMWBATh  PEATUCTUYHOCTH  ITOJTYYEHHOU

(hbU3UIECKON BEITMUUHBI

1.8

pacrno3HaBaTh IpPOOJIEMBl, KOTOPbIE MOKHO PELINTh IPU MOMOILU
(Gu3MYEeCKUX METOJOB, B OIMCAaHUU MCCJIEIOBAHUS BBIJCIATH
MIpOBEpsieMOE  NpPENINoJIOKeHHe  (TUmoTesy),  paszauyath U
UHTEPIPETUPOBATh MOJTYy4YEHHBIH pe3ysbTaT, HaXOAUTh OMIMOKU B

XO0J¢ OIIbITa, A€JaTh BBIBOJBLI ITO €TI0 pE3yJibTaTaM

1.9

MPOBOAUTh OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WU
(bu3MYeCKuX  CBOMCTB Teln:  (HOpMyIHUpOBaTH  MPOBEPSIEMBIC
MPENINONIOKEeHHs, COOMpaTh YCTaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3alIUCHIBATH X0l ONbITa U (HOPMYIHPOBATH BHIBOIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAaHHUEM aHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3AMMCHIBATH MTOKa3aHHUs NMPHOOPOB C yUETOM

3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOM  (hU3HUYECKOM
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BEJIMYUHBI OT JPYrol ¢ HCHOJb30BaHUEM MPAMBIX H3MEPEHU,
y4acTBOBAaTh B IUIAHUPOBAHHM y4eOHOTO HCCIIEIOBaHMS, COOMpATh
YCTAHOBKY M BBIIOJHATh W3MEPEHHUs, CIEIys IPEIOKEHHOMY
I1any, (UKCUPOBAaTh PE3yJdbTAThl IOJYYEHHOH 3aBUCHUMOCTH
(bu3MYeCKUX BEJIMYUH B BUJAE MPEAJIOKEHHBIX TaOIUIl U TpaduKOB,

ACJIaTh BIBOALI IO PE3YyJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOJIUTh KOCBEHHBbIE M3MEPEHMs (PU3UUECKUX BEIUYMH, CIEHys
NPEIIOKEHHONM  MHCTPYKLMHU: IIPM  BBIIOJHEHUU HU3MEPEHUM
coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYCHHE

HCKOMOM BEINYUHEI

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe30macHoCTH Ipu  paboTe cC

nabopaTopHBIM 000pPYyIOBAHUEM

yKa3bplBaTh IPUHLUUIBI JACUCTBUS NPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapakTEpPU30BaTh IPUHLHUIBI JCHCTBUS H3YYEHHBIX
npUOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHMS,
UCIOJIb3Ysl 3HAHMUS O CBOMCTBaX (PU3MYECKUX SABJICHUU U
Heo0XoiuMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

IPUBOAUTH TNpUMEPhl (HAXOOUTh HHGPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  HCIOJIb30BaHMUS ~ (PU3MYECKUX  3HAHWM B
MOBCETHEBHOM KM3HM Uil obOecrieyeHus Oe30MacHOCTH  IpH
oOpamieHun ¢ npubopaMd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOTrO

MOBEICHUS B OKPYKAIOILIEH cpeie

1.16

1.17

OCYHICCTBJIATDH OT60p HNCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIINXCs 3HAaHUM U HYTéM CpaBHCHHA PA3JIMYHBIX MCTOYHHUKOB
BBIJICIIATH I/IH(l)OpMaIII/IIO, KOTOpasa SABJIACTCA HpOTHBOpC‘II/IBOﬁ NI

MOKET OBITh HGHOCTOBepHOﬁ

HCIIOJIb30BaTh pu BBIIIOJIHEHUH yueOHBIX 3a1aHUI
Hay4YHONOMYJIAPHYIO  JIUTepaTypy (uU3MUecKoro cojep:kaHus,
CIIpaBOYHBIE MaTEpHUaNbl, pecypcbl ceTh MHTepHeT, BiaxeTh
puEMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(}OpMALIUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
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1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCHEMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHPOpMAuu (HU3HIECKOTO
COJICpKaHUsl, B TOM YHUCIIE TyOJIMYHO JeNIaTh KPaTKUE COOOICHHS O
pe3ynbTarax MPOCKTOB WM YYEOHBIX HCCIEAOBAHUN, TPU ITOM
IpPaMOTHO HWCIOJIb30BaTh WU3yUCHHBIN TMOHATHIHBIA ammapar Kypca

(U3MKH, CONPOBOXK/IATH BHICTYIUICHUE MTPE3CHTALIUCH

1.19

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1.1

1.2

MPU  BBIIOJIHEHUH  y4€OHBIX TPOEKTOB M HCCIEAOBAHHUI
pacmpenenarb O0SI3aHHOCTH B TPYyINE B COOTBETCTBUH C
MIOCTaBJICHHBIMH 3a7adaMHy, CJICIHTHh 3a BBINIOJHESHHEM INIaHA
IefcTBUi, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JIesITEILHOCTh CPYIIIIbI, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aMMOJICICTBUE, YUNUTHIBAS MHEHHUE OKPYKAIOLIUX

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BaTh MMOHATHA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)1/131/1‘-16()1(06 SIBJICHUC

1.3

pacrio3HaBaTb IPOABJICHUC H3YUYCHHBIX (1)PI31/I‘-I€CKI/IX SIBJICHHI B
OKpYyZKaromeM MUpe, B TOM YUCJIC (bI/ISI/I"IeCKI/Ie SIBJICHUS B IIPUPOJC,
IIpH 5TOM IIEPEBOAUTDH NPAKTUYCCKYIO 3a1a1y B yqe6Hy10, BBIACIATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUI

1.4

OMMCHIBATh M3yUEHHBIE CBOMICTBa Teld M (puU3MUecKue sBIEHUS,
UCHOJNB3Yyd (pU3NUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABHIBHO
TpakTOBaTh  (PU3MUECKUH  CMBICA  HCIOJIB3YEMBIX  BEJIMYUH,
00O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOIINE JaHHYI (U3UYECKYI0 BEIMYHMHY C

APYIruMH BCIIMUMHAMU, CTPOUTDH Fpa(I)I/IKI/I HN3YUCHHBIX 3aBHCHUMOCTE
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1.5

1.6

1.7

1.8

(bl/ISI/ILIeCKI/IX BCJIIMYHH

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3Ysl M3y4YEHHbIE 3aKOHBI, MPHU 3TOM JaBaThb CIIOBECHYIO
(GbopMyIHpPOBKY 3aKOHa H 3alUCBhIBaTh €ro MaTeMaTHYeCKOe

BBIPpAXXCHUC

OO0BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
1 — 2 5norudeckux MIaroB ¢ MOMOIIbI0 | — 2 M3y4EeHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/I?»I/I‘ICCKI/IX 3daKOHa WJIKM 3aKOHOMCPHOCTHU

peuaTth pacyéTHble 3a1a4u B 2 — 3 NEHUCTBUS, UCIIONb3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBaONIME (DU3MYECKHE BEIMYMHBI HA OCHOBE
aHaJM3a YCJIOBUS 3aJa4M 3alHChIBATh KPATKOE YCJIOBHE, BBISBISATH
HEJOCTAaTOK JAaHHBIX JUIS PEIICHHS 3a/Ja4yd, BBIOUPATH 3aKOHBI U
(dbopMyIbl, HEOOXOUMBIEC Ml €€ pEelIeHUs, TPOBOAUTh PACUEThl U
CpPaBHHBATh IIOJIy4YCHHOEC 3HAYeHUE (HU3UYECKONW BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMHA

PpacCiio3HaBaTb HpO6HeMBI, KOTOPBIC MOKHO PCIOXUTHL IIPpH IMOMOIIH
(1)I/ISI/I‘~IGCKI/IX MCTOOB, HCIIOJIB3Yys OMNMCAaHUEC  HCCICIOBAHUA,
BBIACIATDH TPOBEPACMOC IIPEAIIOJIIOKCHNE, OUCHUBATH TPABUIJIbBHOCTDH

nopAaKa MmpoBEACHHUA UCCIICIOBAHUA, ACTIATh BHIBO/IbI

1.9

MPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3NYECKUX SIBIECHUN WU
¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaTh  IpOBEpsSEMBbIE
NPENOI0KEeHNs,, COOMpaTh YCTAaHOBKY M3  IPEIJIOKEHHOTO

000py10BaHUs, ONUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE MNPAMBIC HU3MCEPCHHA C HCIIOJIB30BAHHUEM aHaJIOTI'OBBIX
npuOOpOB M  JAaTYMKOB (U3HUECKUX BETUYHMH, CpPaBHUBATH
pe3yapTaThl HW3MEpPeHWuH C y4€ToM 3aJaHHOW  abCONMIOTHOM
MOTPEUTHOCTH

MPOBOANTh HCCIEIOBAaHWE 3aBUCUMOCTH OJHOW  (hU3HUECKOM
BCIIMYUHBI OT JIperﬁ C HCIIOJIB30BAHUEM IPAMBIX H3MepeHHﬁZ
IJIAHUPOBATh HCCIEOBaHUE, COOMpPATh YCTAHOBKY U BBITIONHSTH

U3MEpeHus, cienys MpeiJIoKEHHOMY IUIaHy, (DUKCHpPOBaTh
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pe3yNbTaThl NOMYyUYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl U TpadUKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

IPOBOJUTh  KOCBEHHbIE M3MEpPEHMs  (U3UUYECKUX  BEJIMYMH:
12 IUIAaHUPOBaThb ~ W3MEpPEHUs,  CcOoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClIeys IpPEJIOKEHHOM WHCTPYKLMH, WU BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

13 coONIOAaTh TpaBHUia TEXHUKH O€30MacHOCTH TMpu paboTe cC
J1a00paTOPHBIM 000PYI0BAHUEM

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
114 TEXHUUYECKUX YCTPONCTB C OMOPOM HA UX OIHUCAHUS, HCIOJIb3Ys
3HaHHUA O CBOWCTBaX (U3MYECKUX SBIEHUH U HEOOXOAUMBIE

¢busnvecKkre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUUYECKUE YCTPOUCTBA H U3MEPHUTEIIbHbIC
pUOOPHI IO CXeMaM U CXeMaTHYHBIM PHCYHKaM, COCTABIISTh CXEMbI
1.15 ANEKTPUYECKUX LENel ¢ MOCIEAOBATEIbHbIM U IaPAJJICIbHBIM
COCIMHCHUEM JJIEMEHTOB, pa3iUyas YCIOBHbIE O00O3HAYECHUS

3JIEMEHTOB JIEKTPUYECKUX LIECTIEU

MPUBOJUTL NpUMEpHl (HaXoAUTh HH(MOpPMALKMIO O NpUMEpax)
MPAKTUYECKOTO  HCMOJIb30BaHUS  (PU3MUECKUX  3HAHUM B
116 MOBCETHEBHOM JKM3HM JUId oOecredeHus Oe30MacHOCTH IpHU
' oOpamieHnun ¢ mnpuOopaMM U TEXHUYECKUMH yCTPOHCTBAMH,
COXPAaHEHHUs 3[0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpYKarolIel cpejie

OCYIIECTBIISAITh TOUCK HMHPOpManuu (HU3UIECKOTO COACPKAHUS B
117 cetu MIHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUN U IyTEM CPAaBHEHUS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJEIATH MHPOPMAIIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘lHBOﬁ WU MOXET OBITh HeﬂOCTOBepHOﬁ

UCTOJb30BAaTh MPHU BBHIMOJIHEHUH Y4YEeOHBIX 3aJaHUNl Hay4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COMEP)KaHHUs, CIPaBOUYHbBIE
1.18 MaTepuainbl, pecypchl ceTh MHTepHeT; Biaaers NpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMAaLIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19 CO3/aBaTh COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
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1.20

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1.1

1.2

coolOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HUECKOTO COJepKaHUS, B TOM YHCJE MyOJUIHO MPEICTABIISTH
pe3yIbTaThI MPOCKTHOM TN HCCIIEOBATEIBCKOM IEATEIbHOCTH, TIPH
3TOM TPaMOTHO HCIIOJIb30BATh W3YyYCHHBIM ITOHATUHHBIN anmnapar

Kypca (pU3uKH, CONPOBOXK/IAaTh BBICTYIUICHHUE MTPEe3eHTalNEN

MIPU BBITIOJTHEHUH YYEOHBIX TPOCKTOB U UCCIIEAOBAHUHN (PH3UUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMM, CIECIAUTHh 3a BBIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBAaTb €ro, aJeKBaTHO OLECHUBAaTh
COOCTBEHHBIH BKJIaJ] B JEATEIBHOCTb TpPYIIIbl, BBICTPAaUBATh
KOMMYHHMKAaTUBHOE  B3aMMOJCHCTBHE, INPOSABIAA  T'OTOBHOCTH

paspemath KOHQIHKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

HCII0JIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1‘-16()1(06 SIBJICHUC

1.3

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaroIlleM MHpE, B TOM Yuciie PU3NYECKUE SBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yuyeOHYI0, BBIACIATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Ted M (pU3MUECKUe SIBIEHUS,
UCTONb3yd (U3NUYECKHe BETUYMHBI, NpPU OMMCAHUM TPABHIBHO
TpPakTOBaTh  (PU3MYECKUH  CMBICA  HCIIOJIB3YEMBIX  BEJIMYUH,
00O3HaYeHUsT M eIWHHUIBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyIbl, CBS3bIBAIOIINE JaHHYI (U3UYECKYH0 BEIMYHMHY C
JIPYTUMH BETMUYMHAMM, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BETHYUH

1.5

XapaKTEepPU3oBaTh CBOICTBa TECII, (i)I/ISI/I'-ICCKI/Ie SABJICHUA U IMPOLICCCHI,

HUCIIOJIB3YsT HU3YUYCHHBIC 3aKOHBI, IIPU 3TOM [JaBaTb CJIOBECHYIO
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(bOpMy.]'II/IpOBKy 3aKOHa MW 3alnuchiBaTb €10 MaTeMaTHYCCKOC

BBIpAKEHUE

1.6

1.7

1.8

1.9

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUld MpaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3
2 — 3 JOrM4ecKuX LIaroB € MOMOILIBI0 2 — 3 M3Y4YEHHBIX CBOWCTBA

(bl/ISI/ILIeCKI/IX SIBJIGHI/Iﬁ, (I)I/ISI/I‘ICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemiate pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YPaBHEHHMIi), HCIONB3Ys] 3aKOHBI U (OPMYJBI, CBSI3BIBAIOLINE
¢u3nuecKkue BENMYUHBI: HAa OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3alMChIBaTh KPaTKOE YCIOBUE, BBIABIATh HEAOCTAIONIME WIIU
M30BITOYHBIE IaHHBIC, BRIOUPATH 3aKOHBI U POPMYIIBI, HEOOXOIMMbIE
JUISL pElIEHUs, IPOBOAUTh PacuéThl U OLIEHMBATh PEAIUCTUYHOCTH

TIOJIYUCHHOT'O 3HAUCHUA (1)H3HHGCKOﬁ BCIINYHNHBI

PacIIO3HaBaThb HpO6J'IeMLI, KOTOPBIC MOKHO PpCIIUWTL IIpH ITOMOIIHA
(1)I/I3I/I‘-IGCKI/IX MCTOAOB, UCITOJIB3YS OIMMCAHUC UCCIICAOBAaHUA, BBIACIIATD
IPOBECPACMOC IIPCAIIOJIOKCHUC, OLICHUBATL IIPABUJIbHOCTL IIOpSAIKa
IMPOBCACHHA MCCICAOBAHWA, [OCJIaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 " OIIBITOB

MPOBOJUTh OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUN WU
(U3MYECKUX CBOMCTB TeJl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OPYI0BaHMS, OMUCHIBATH X0 OMBITA U €0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI

1.10

IPOBOJIUTh TPU HEOOXOJUMOCTH CEpPUI0 NPSMBIX H3MEpPEHUil,
ompeneNsisi cpeHee 3HAYCHHE W3MEpPSieMOM BETUYUHBI ((POKYyCHOE
paccTosiHUe cobuparoleil JIMH3bI), 000CHOBBIBAThH BHIOOp crocoba

M3MepeHus (U3MepUTeIbHOro npubopa)

MIPOBOJUTH HCCIIEJOBAaHHE 3aBHUCUMOCTEH (M3HMUECKUX BEITUYHMH C
HCII0JIb30BAHNEM IIPSIMBIX U3MEPEHUN: IIJITaHUPOBATh UCCIIEN0BAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PEe3yibTaThl
MOJyYEHHOH 3aBHCUMOCTH (U3UYECKUX BEIMYUH B BUIE TaOIUIH

I‘pa(l)I/IKOB, ACJIaTh BBIBOJKI IO PE3YyJIbTaTaM UCCIICAOBAaHMA

1.12

IIpOBOAUTH KOCBCHHBIC U3MEPCHHUA (1)I/ISI/I'-I€CKI/IX BEINYHNH:
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1.13

1.14

IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHUSA, CIEAyS MPEII0KEHHON
WHCTPYKUMH, BBIYUCIATh 3HAYECHUE BEIWYMHBI U AHAIU3UPOBATH
MOJyYEHHBIE pE3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

HU3MEpPEHUI

coOmogaTh MpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢

J1ab0paTOPHBIM 000PYI0BAHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOZEIEH:
MaTepualibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, TOUYCUHBIH
UCTOYHUK CBETA, JIy4, TOHKas JINH3A, IUIAHETapHas MOJENb aToOMa,

HYKJIOHHasA MOACJIb aTOMHOI'O AApa

1.15

1.16

1.17

1.18

1.19

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOM HA UX OIUCAHUS, UCIOJIb3Ys
3HaHUS O CBOMCTBaxX (DM3MYECKHX SIBICHUA W HEOOXOAMMEIE

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHBIE PHUCYHKH M3YUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPHUTEIBHBIX  NPUOOPOB |
TEXHOJIOTUYECKUX MPOLECCOB MPH PEIIEHUH YU4eOHO-NPAKTUUECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOESHMS U300pakKEHUH B INIOCKOM
3epKalie U coouparomiei JInH3e

NPUBOAUTH TNpUMEpHl (HAXOOUTh HHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOIO0  HCIOJIb30BAaHMUS ~ (PU3MYECKUMX  3HAHUM B
MOBCETHEBHOM KM3HM Ui obOecrieyeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOACHUS HOPM OSKOJIOTMYECKOIO

MOBEJICHUS B OKpYKarolIel cpejie

OCYIIECTBISATh MOUCK HMH(pOpManuu (U3NYECKOTO COJEp>KaHUS B
cetu MaTEpHET, CaMOCTOSTENNbHO (OPMYTUPYS TTOMCKOBBIN 3aIpoc,
HAXOOUTh IYTH OIPEIEICHUS JOCTOBEPHOCTH  IOJIYYEHHOU
nH(pOpMaUi Ha OCHOBE MMEIOIIUXCSI 3HAHWU U JIOTIOJTHUTEIIbHBIX

HCTOYHHKOB

HCIIOJIb30BATh IIPU  BLIITOJHCHUU y‘le6HLIX 3aJlaHui Hay4HO-

MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COJEPKaHHUs, CHPaBOUYHbBIE
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1.20

MaTtepuaibl, pecypchl ceTtd HHTepHeT; BiIaieTb MNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAITUH U3 OJTHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HMHGpOpMalUu M3 HECKOJIbKHX HCTOYHUKOB (PU3UYECKOTO
COJIepKaHusl, MyOJIMYHO TIPECTABISTh PE3yJIbTAThl TPOSKTHON MU
HCCIEAOBATENIbCKOM  NI€ATENIbHOCTH, IPU  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYEHHbIM NOHATUMHBIN anmapaT HW3y4aeMoro
pasnena (U3MKU M COMPOBOXKIATh BHICTYIUICHHE IMpE3CHTaluel ¢

y4€TOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB

1.21

IIPY BBINOJHEHUN Y4€OHBIX IPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBAaTb €ro, aJeKBaTHO OLEHUBAaTh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TpPYIIIbl, BbICTPAaUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, INPOSABIAA  T'OTOBHOCTH

paspemath KOHQIHKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon

pa3aejia JIEMECHTA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

®usnka — Hayka O mpupoxae. SBieHus NOpPUPOIBI.
Ousnyeckue SABICHMS: MEXAHUYECKHE, TEIIOBbIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

O®usnyeckue BenMuuHbL. M3mepenue (¢uznuecKux
BeninunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

1.4

EcrecTBeHHOHAYYHBII METOJ| MO3HAHMS: HAOJIIOICHUE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIIIBUKEHUE TUIIOTES,
JKCIIEPUMEHT 110 IIPOBEPKE THUIIOTE3, OOBICHEHUE

Ha6n}oz[aeMor0 SABJICHUA

Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

2.1

2.2

23

[IpakTuueckue padbOTHI:

N3mepenune paccTosHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoOB MaJIbIX TEI.

N3mepenue temneparypsl IpHU MOMOIIU KUAKOCTHOTO

TECPMOMCETPA U JaTYUKa TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJEHNM A O CTPOEHNUN BEIIECTBA

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIBI, UX Pa3MepBI.
OneIThl, /0Ka3bIBAIOIIME JUCKPETHOE  CTPOEHUE
BELIECTBA

JIBmxkenne dactun BemecTtBa. (CBA3b  CKOpPOCTH
JIBDKEHUS 4YacTHUI[ C TemIeparypoil. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoseiicTBue yacTHI] BeIIeCTBA: IPUTSIKEHUE U

OTTAJIKMBAHHUC
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2.5

ArperaTHble COCTOSIHMSI BEILECTBAa: CTPOEHHE Ta3oB,
KUAKOCTEH U  TBEPABIX (KPUCTAIIMYECKUX) TEll.
B3auMocBs3p MeXay CBONCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U X aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

Onenka JuaMeTpa aromMa METOAOM psfoB (¢
HCIoJIb30BaHueM ¢Gotorpaduii).

OneiTel MO HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHHS
ra3oB.

OneiTbl 1O OOHApPYKEHUIO  JIEHCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanunueckoe JIBUKCHUE. PaBHOMepHOE 31
HEpPaBHOMEPHOE JBUKECHUE

Ckopoctb. CpenHsis CKOpPOCTh MPU HEPABHOMEPHOM

JBH>KEHUHU. Pacu€r myTH U BpEMEHH JIBUKEHHUS

3.3

3.4

SIBnenue nHepuuu. 3aKOH MHEepUMHU. B3anMmopeiictere
TE€J KAaK MPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS TEJl.

Macca kak MCEpa UHEPTHOCTU TCJIa

IInoTHOCTH BCIICCTBA. CBs3b IIJIOTHOCTH C

KOJIMYCCTBOM MOJICKYJ B €AUHUILIC 00BEMa BCIICCTBa

3.5

Cuta KaK XapakTepUCTUKA B3aUMOJICUCTBHS Tel

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. VI3mepeHue cuisl c
MOMOILBIO TUHAMOMETpPA
SIBneHue TAroTeHus U cuia TshkecTu. Cuila TSKeCTH Ha

npyrux mianerax. Bec tena. HeBecomocts

3.8

Cuna TPCHUH. TpeHI/IC CKOJIBXKCHUSA W TPCHHUC IIOKOS.

Tpenue B npUpoie U TEXHUKE

3.9

CrokeHue Cwil, HalpaBJIEHHBIX I10 OJHOM MPSIMOM.

PaBHO€elicTBYIOIIIAsA CHIT
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3.10

[IpakTryeckue paboOTHI:

OnpeneneHue CKOpPOCTH PaBHOMEPHOIO JIBUKEHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTro
aBTOMOOWIE W Tak panee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM ULIapuKa 1o
HaKJIOHHOM IulockocTH. OmpezneneHue IUIOTHOCTU
TBEépaoro  Tterna.  OmbIThl,  JAEMOHCTPUPYIOLIHUE
3aBHCUMOCTH PaCTsDKEHUs (edopMarvin) nIpy>KUHBI OT
HNPUIOKEHHON cuibl. ONBITHL, JIEMOHCTPUPYIOLIME
3aBUCHUMOCTh CHJIbI TPEHMSI CKOJIbKEHUSI OT BEca TeJla U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

Du3ndecKue SIBICHUS B IpUupoac: NpUMCPLI ABHKCHUSA C
Pa3 IMIYHBIMH CKOPOCTAMU B JKMBOU 1 HEXKMBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

Hapnenne TBEpAoro Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA TIa3a OT

o0BEMa, TeMrepaTypbl

43

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, ) KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

4.4

3aBHCUMOCTD JaBJICHUA KHIAKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnyeckuii  mapajokxc. Coobmaromuecs

cocynsl. ['mapaBinueckre MEXaHU3MbI

4.5

Atmocdepa 3emnum U armocdepHOe JaBIICHHUE.
[IpyumHBl CyIIECTBOBAHUS BO3AYIIHOM 000JIOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(EepHOro AaBIEHHUs OT BBICOTHI HaJl YPOBHEM

Mops

4.6

4.7

Nsmepenune armocdepnoro nasneHus. [Ipubopsr mist

HU3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

JlelicTBue JXKMAKOCTH M ra3a Ha MOrpyKEHHOE B HUX
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Teno. BreitankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena

4.8

4.9

4.10

4.11

[naBanue ten. Bo3ayxoriaBanue

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa mNOrpyX€HHOH B KUAKOCTb 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEUCTBYIOLIEH
Ha TeJlo, MNOrpyxEéHHoe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKHUJAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIE 3aBUCUMOCTb  BBITAIKHUBAOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B JKUIKOCTH, OT 00BEMaA
NOTPYKEHHOU B )KMIKOCTh YACTH TEJIA U OT IJIOTHOCTHU
xuakoctu.  KoHcTpyupoBanwe — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOAKM W  ONpelerneHue  eé

rpy30HOHLéMHOCTI/I

Ousnyeckue  ABICHUS B NPUPOAE:  BIUSHUE
atMOoCc(epHOr0 JaBJIEHUS HA OJKUBOW OpraHu3M,

IUIaBaHUE PbIO

TexHuyeckue yCTpOHCTBA: COOOINAIONINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THIPABINYECKUNA TMpece,
MaHOMeETp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

5.1
5.2

53

PABOTA, MOITHOCTD, DOHEPT' U

Mexanuueckasi pabota
Mexanuyeckas MOITHOCTb

HpOCTLIe MCXAaHU3MBIL:  pbIYar, 6J'IOK, HaKJIOHHAasA

m1ockocTh. [IpaBuio paBHOBecHs pplyara

54

[Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

5.5

«3omotoe  mpaBwio»  MmexaHukdu. Koapduuuent
MOJIE3HOrO  jAeWcTtBud  MexaHu3moB.  IIpoctsie

MEXaHU3MEI B 6I)ITy U TEXHHUKE

5.6

[ToTenuunanpHas SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN

45




I'ocynapcTBeHHOE AaBTOHOMHOE HETHIIOBOE 00pa3oBaTe/ibHOe yupe:xxaenne CBepajioBcKOM
obsactu «I'yOepHaTopcKkuii JInnein»

5.7

5.8

59

Kunernueckas OHEpIUia

[Tonnas mexanudeckasi sHEprus. 3aKOH U3MEHEHHUS U

COXpaHCHUA MEXaHHYeCKOM OHCPIUH

[IpakTryeckue paboOTHI:

Onpenenenue paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM
JBYDKEHUHM Tejla MO TOPU30HTAIbHOM IIOBEPXHOCTH.
HccnenoBanue  ycimoBUi — paBHOBECHs — pplyara.
Mamepenne KIIJ] HakimoHHOW miockocTu. M3yuenue

3daKOHa COXpaHCHUA MEXaHHUYECKOM OHCPIUuu

5.10

5.11

du3nueckre SBICHUS B npupoac: pbiHaru B TCJIC

YCJIOBCKA
TexHuueckue YCTpOﬁCTBaZ pbr4iar, HO,Z[BI/I)KHHﬁ n
HGHOHBH)KHBIﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTD, ITPOCTHLIC

MCXaHHU3MEbI B 6BITy

8 KVIACC

Kox Kon
pasaeaa JIeMEHTA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

TETUJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYJI}IpHOKI/IHeTI/I‘ICCKOﬁ TeOpHUn

6.3

6.4

Mopenu  TBEPHOro, IKUJIKOTO U  Tra3000pa3HOro
coctosiHUM BemiecTBa. Kpucrannnueckue u amopdHbie

TCJ1a

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu

CMauuBaHuE U KalmWJUIAPHBIC ABJICHUA

6.5

TennoBoe pacmMpeHne U cxKaTue
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6.6

6.7

6.8

6.9

6.10

Temmeparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO
TEIUIOBOTO JIBHYKCHHSI YaCTHUI]

BHyTpeHHsIsE ~ SHeprusi. CrocoObl  M3MEHEHUs
BHYTPCHHEH DHEPTUU: TeIvioneperada U COBEPIICHHE
paboThI

Bunst TETUIONIePEIaYu: TEIUIOTPOBOHOCTb,
KOHBEKITHS, U3TyYCHHE

KomndectBo  TemnoTel.  YienpHas — TEIIOEMKOCTb
BEIIIECTBA

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajzaHca

6.11

IInaBnenne n OTBCPACBAHUC KPpUCTATNIMYCCKUX

BEIECTB. Y AeJabHas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpazoBanue u  KoHaeHcanus. Vcmapenue.
Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBHUCHUMOCTh TEMIIEPATyPhl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxHocTth BO3yXa

6.14

3Hepm;1 TOIIJINBA. yIIGJ'II)HaSI TCIIJIOTA CTOpaHUA

6.15

[Mpuamuner  paboTel  TeruoBeix jaBurateneir  KITJ
TEIJIOBOTO JABHUTaTelsA. TeIlIOBEIE NBUTaTEIN U 3alllUTa

OKPYXaroIIe Cpeasbl

6.16

3aKOH COXpaHEHMs M TpEeBpallleHuss HHEPruu B

TCIJIOBBIX ITpOoLEccax

6.17

[TpakTyeckue paboTHI:

OnbIThI o 00OHapyXEHHUIO JIEACTBHS CuIll
MOJIEKYJISIPHOTO MTPUTSKEHUS.

OnpITEl 1O BBIPAIIMBAHMIO KPUCTAJJIOB IOBapEHHOU
COJIA MJIU caxapa.

OnpIThl 1O HaOJIONEHUIO TEIJIOBOIO PAaCIIUPEHHS
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ra3oB, )KHJIKOCTEH M TBEPBIX TEI.

Omnpenenenue qaBieHUs BO3ayxa B OAJIJIOHE MITTPHUIIA.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTH JIaBJICHUS
BO3/yXa OT ero 00bEMa U HarpeBaHUs HITH OXJIKICHUSI.
[IpoBepka rUnoOTE3bl JTUHEWHOM 3aBUCUMOCTH JIJIMHBI
CTOJIOWKA JKUJKOCTH B TEPMOMETPUYECCKON TpyOKe OT
TEeMIIepaTyphl.

HaGmoienne n3MeHeHus BHyTPEHHEH HEPTUH Tena B
pe3yJbTaTe Terionepeaadd U padoThl BHEITHUX CHJL.
Hccnenosanue SIBJICHUS TEI000MEHa npu
CMEIIMBAHUH XOJIOJHON M rOpsiYet BOJIBI.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYUYEHHOTO
BOJION MPHU TEIMJI000OMEHE C HarpeThiM METANTUYECKUM
AJTUHIPOM.

Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.
WccnenoBanue nporiecca ucrapeHusi.

Omnpenenenre OTHOCUTEILHON BIAXKHOCTH BO3/IyXa.

OHpeI[CJ'ICHI/Ie YHGHLHOﬁ TCIIJIOTHI IIJIaBJICHUA JIbJA.

6.18

@u3nyeckue SBJICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHME W KanWUIApHBIE SIBIEHUS B TPUPOJIE,
KPUCTAILIBI B IpUpo/Ie, n3nyueHue ColHIa, 3aMep3aHue
BOJOEMOB, MOpCKHE Opu3bl; 00pa3OBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHUueckue yCTpPOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIOJIb30BaHUsl KPUCTAIIOB, KUAKOCTHBIN TEPMOMETD,
JATYUK TEeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7 7.1

OnekTpu3zanus Ten. /[Ba posra aneKTpU4ecKuX 3apsiioB

7.2

B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH KyioHa
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7.3

7.4

7.5

7.6

(3aBHCUMOCTh CHJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUSA MEKIY TeJIaMu)
DneKTpuueckoe oJe. HanpspokéHHocTb
anekTpuueckoro mnoisd. [lpuHnun — cynepnozunuu
AIIEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
anexkTpudeckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U IUDJIEKTPUKHU

3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
ONEeKTpUYEeCKUi  TOK.  YCIIOBUSL  CYIIECTBOBaHUS

QJICKTPHUYCCKOI'O TOKaA. M cTOYHUKH TTOCTOSIHHOI'O TOKa

7.7

7.8

HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onektpuueckass unenb. Cuia ToKa. DJIEKTPUUECKOE

HaIIPsAXKCHUC

7.9

CornpoTuBieHne MMPOBOJIHUKA. VY nenbHoe

COIIPOTUBJICHUEC BECIICCTBA

7.10

3akon OMa 1 ygacTKa 1enu

7.11

7.12

7.13

7.14

7.15

7.16

[locnenoBarenpHOE W MapalieNbHOE COEIUHEHHE
MIPOBOTHUKOB

PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyins — Jlenna

DJeKTpUUYecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM

OHEPTIUU B 6BITy. KOpOTKOe 3aMbIKaHHUC

ITocTostHHBIE MarHuTEL. B3anMoaeicTBHE MOCTOSHHBIX

MAarHuToOB

MarautHoe moje. MarHutHoe Ioje 3eMIHM U €To

3HA4YCHHUC I )KU3HHU Ha 3emite

OnbiT Dpcrena. MarHutHoe IMoJie 3JIEKTPUYECKOTro
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TOKa. HpI/IMCHCHI/IC OJICKTPOMArHuToOB B TCXHHUKE

7.17

7.18

7.19

7.20

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DIIeKTpOABUTATENb TOCTOSTHHOTO TOKa. Mcroap30Banme
AJIEKTPOJIBUraTeaeii B TEXHUYECKUX YCTPOMCTBaX U Ha

TpaHCIopTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

unaykuu. [Ipasuno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4YEHUS
AIIEKTPUYECKOM  DHEPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHHKAX SHECPruu

[TpakTyeckue paboTHI:

OnbITHI 10 HAOJIIOJCHUIO 3JIEKTPU3ALMH TeJ MHYKLIHEH
U IIPU COIIPUKOCHOBEHUU.

HcenenoBanue AEMCTBUSA DIEKTPUYECKOrO MOJSA Ha
IPOBOJIHUKY U JUIJIEKTPUKH.

Cb6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMHU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue u peryiupoBaHHue CUIIbI TOKA.

W3mepenue u peryupoBaHue HaIIPSHKEHHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYLIETO
4yepe3 pe3UCTop, OT CONPOTHUBIEHHS pe3UcTopa H
HaIpsDKEHUS Ha pe3UCTOpE.

OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUTMHBI, IJIOLIAAH ITONEPEYHOro CEYEHUs U MaTepuaa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MIOCJIEZIOBATEIbHOM COEAMHEHUU [IByX PE3UCTOPOB.
ITpoBepka npaBuita A CUJIBI TOKA NPU NAPAJIIETBHOM
coeuHeHUu pesucropoB. OmpeneneHue  padbOThI
JIEKTPUUYECKOTO TOKA, HAYIIEro Yepe3 Ppe3nucTop.

OHp CACJICHUC  MOIINHOCTHU  JJICKTPUYCCKOI'O  TOKa,
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BBIIEIISIEMOM Ha pe3ucrope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYIIETO YEpe3 JTaMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
Uccnenosanue MarHUTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHuToB. M3yyeHue MarHUTHOro MoJis
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHUU U
pasnenenuu. MccnenoBanve 1eHCTBUSA JIIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHPYIOLINE 3aBUCUMOCTh CHUJIBI
B3aUMOJICHCTBUS KaTYLIKH C TOKOM U MarHuTa OT CUJIbI
TOKAa M HamNpaBJIEHHs TOKa B Karywke. l3ydeHue
JIEUCTBUSI MAarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM.
Konctpyupoanue " H3y4yeHue paboTsl
BIIEKTPOJBUTATENS. H3mepenne KII
ANIEKTPOJIBUTaTe€NbHON  yCTaHOBKU.  OmNbITBI 1O
HCCJIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHIYKUIWWA: HWCCICAOBAaHUE HM3MEHECHUM 3HAYCHUS W

HaIlpaBJICHUA UHAYKIIHOHHOTO TOKa

7.21

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKHE
ABIIEHUST B arMocdepe, DIIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE ToJIe 3eMiu, Apei( moI0CcoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

7.22

TexHuueckue yCTpONCTBA: JJIEKTPOCKOIN, aMIIEpPMETP,
BOJIbTMETP, PEOCTAT, CUETUMK IIEKTPUUECKOM SHEPruH,
AIIEKTPOOCBETUTENbHbIE TMPUOOPBI, HArpeBaTeJIbHbIE
AIIEKTPOIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
IIPEIOXPAHUTENH, DIEKTPOMArHUT, 3JEKTPOJBUIATEID

IMOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOAHHOI'O TOKa

9 KVIACC
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Kon

pasaciia

Koz >nementa

[IpoBepsieMble JIEMEHTHI COACPIKAHUS

MEXAHUWUYECKUE SBJIEHUA
o1 Mexanuueckoe JBWKeHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHYKEHHS
8.3 PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKEHHUE
HepaBunomepnoe npsimonnHelinoe aABuxkeHue. Cpeauss
8.4 U MTHOBEHHAas CKOpPOCTb Tela IPH HEPABHOMEPHOM
JBUKCHUH
g5 Yckopenne.  PaBHOyckopeHHOE — MpSMOJIMHEHHOE
' JBUKECHHE
8.6 CBobonHoe nagenue. OneiThl ['anunes
PaBHOMEpHOE nBHXKEHUE TIO OKpYKXHOCTH. Ilepuon u
8.7 yacTtoTa oOpaieHus. JIuneitHas U yrioBasi CKOPOCTH.
LlenTpocTpeMuTENbHOE YCKOPEHHE
8.8 [Tepsriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HeroTOHA
8.11 [IpuHLHUI Cyneprno3unuu Cui
8.12 Cuna ynpyrocrtu. 3akoH ['yka
¢ 13 Cuna TpeHus: cuja TPEeHUsl CKOJIbXKEHHUs, CUila TPEHUS
' IIOKOSI, IpYTHe BUIbI TPEHUS
S 14 Cuna TSDKECTM W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHnue cBOOOIHOTO TMaIeHUS
8 15 IBuxenne mnnaHer Bokpyr Connma.  IlepBas
' KocMu4eckasi ckopocTb. HeBecomMocTh U nieperpy3ku
S 16 PaBHOBecue MarepuadbHOW TOYKH. AOCOIIOTHO
' TBEPOE TEIIO
817 PaBHOBecue TBEpPAOro Tena ¢ 3aKpPEIIEHHOM OCBIO

BpaliCHU:. MOMEHT CHUJIBL. HeHTp TAXKCCTH
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8.18
8.19

Nmnynbe Tena. 3meHenre umnyiibca. MMiyase cumbl

3aKOH COXpaHEHHUsI UMITyJIbCa

8.20

PeakTuBHOE NBUKEHUE

8.21

Mexannueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cun TsDKecTH, ympyroctd, TpeHus. CBs3b
SHEpPIruu U paboThl

HOTGHHI/IaJ'IBHaH OHEprusa TCja, IMMOAHATOrO0 HaJ

MMOBEPXHOCTHIO 3eMiIn

8.24

[ToTreHumanpHas SHEPTUs CKATON IPYKUHBL

8.25

Kunernueckas OHCPI'HU. TeopeMa 0 KHHETHYECKOH

SHEPruu

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeiHel CKOPOCTU CKOJBXKEHHS OpycKa
WIA JIBUKCHUS MIAPHKA 10 HAKIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Tella MPU paBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHHU IPHU
PaBHOYCKOPEHHOM  JIBMKEHWM  0€3  HadalbHOU
CKOpOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PaBHOYCKOPECHHOM
JIBIDKEHUM 0€3 HayaJbHOM CKOPOCTH MYTH OTHOCSATCS
KaK psJI HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEHUS
CKOJIB)KEHUSI OT CHJIbI HOPMAaJbHOTO JaBJICHUS.
Ompenenenne kKodhUIMEHTA TPEHUS CKOJIBKCHHS.
Omnpenenenue >XECTKOCTU TpYyKuHBL. OrpeneneHue
paboTHI CHIIBI TPEHHS NPH PABHOMEPHOM JIBHKCHUU
TeJla 10 TOPU30HTANIbHON MoBepXxHOCTU. Onpeenenne
paboTBl CHIJIBI YIPYTOCTH TIpPH TOABEME Tpy3a C
UCIOJb30BAHUEM HEMOJBM)KHOTO U IOJBHYKHOTO

OJIOKOB
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8.28

8.29

MEXAHUYEC

9.1

9.2

93

dusndyeckue ABICHUA B IIpupoac: MPUIUBEI U OTJIMBBEI,
JABMOKCHHUC IIJIAHCT Connaeunoi CUCTCMBbI, PCAKTUBHOC

JABYXXCHUC )KHUBBIX OPraHU3MOB

TexHuueckue YCTpOWCTBA: CHUIOMETP, JATYUKHU

IMOJIOXKCHUS, paCCTOAHUA U YCKOPEHU A, PAKCTBL

KHUE KOJIEFAHIMA 1 BOJIHBI

KoneodarensHoe JBIDKECHUE. OcCHOBHEIE
XapaKTePUCTHKU  KOJICOAHW: TMEepuoJ, dacroTa,
aMILIUTY 13

Matematuueckuidi U TPYKUHHBIA ~ MasTHUKH.
[IpeBpamienue  sHepruu  Tpu  KojeOaTeIbHOM
IBIKEHUN

3aryxaromue koiaebanus. BriHyXIeHHbIe KOIeOaHUs.

Pe3onanc

9.4

9.5
9.6

9.7

Mexannueckue BoOJHBL. (CBOHCTBA MEXaHUYECKUX
BoH. [IpononbHble M monepedHsle BONHBL [{nuHa
BOJIJHBI M CKOpPOCTb €€  pacnpOCTpaHEHUs.
MexaHuuyecKkue BOJIHBI B TBEPJIOM TeJ€, CECMUUECKHE
BOJIHBI

3Byk. [’ pomMKkoOCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
Wndpa3Byk 1 yabTpa3ByK

[IpakTuyeckue paboTHI:

OnpeneneHne YacToThl W Iepuoja  KojeOaHui
MaTEMAaTUYECKOTO MasITHUKA.

OnpeneneHue YacToThl W Iepuoja  KojeOaHui
IPYKUHHOI'O MasiTHUKA

WccnenoBanne 3aBucuMoOcTH Iepuofa KoJjeOaHui
MO/IBEIIEHHOI0 K HUTH Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHM
MIPYKUHHOTO MasiTHHKAa OT Macchl rpysa. IIposepka
HE3aBHUCUMOCTH  Tlepuoja  KojebaHui  rpysa,
MIO/IBEILIEHHOI'O K HUTH, OT Macchl Ipy3a U KECTKOCTH

npyXkuHbl. M3mepeHue yckopeHUs: CBOOOJHOIO
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MaJeHUs
du3nyecKue SBJIEHUS B MPUPOJIE: BOCIPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSACCHUE, CEHCMUYECKHUE BOJIHBI,
LlyHaMH, X0
0.9 TexHu4eckue yCTpOMCTBA: 3XOJIOT, MCIIOJIb30BAHUE
' yJIbTpa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
0.1 DNIEKTPOMarHUTHOE M0JIe. DIIEKTPOMArHUTHBIE BOJHBI.
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
103 DnexTpoMarHuTHas npupoja csera. CKOpOCTh CBeTa.
' BosHOBEIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIILI0 MOOUITEHOTO TenedoHa
®usnyeckue SABICHUS B NPUPOJE: OHOIOrHYEcKOoe
10.5 JIIEUCTBUE BUJIMMOTO, yIbTpaduoIeTOBOrO u
PEHTT€HOBCKOT'O U3IyUYEHHM
10.6 Texauueckue YCTpOWCTBA:! HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyudeBas monens cBera. McTounuku cBera
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
13 Otpaxxenne cBera. [lmockoe 3epkano. 3akoH
. OTpa)kKCHHUsI CBETA
1 14 [Ipenomsienne cBeta. 3aKOH NIPEJIOMIIEHUS CBETA.
' [TosnHOE BHYTpEeHHEE OTpaKeHHE CBETa
11.5 JIunza. Xop styuel B IMH3E
116 OnTnueckasi cucreMa (oroamnmnapara, MUKpOCKONa U
. TEJecKoIa
117 I'maz kak onTuueckas cuctema. biauzopykocTs u
' JAJIbHO30PKOCTh
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11.8

Paznosxenue 6enoro cera B criekTp. OnbiTel HploTOHA.

CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa

11.9

11.10

11.11

[TpakTrueckue paboTHI:

HccnenoBanne  3aBUCHMOCTH  yIjla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJjla Ma/ICHHSL.

W3ydenue xapakTepUCTHK H300paXeHHUS MpeIMeTa B
IUIOCKOM 3€pKale.

HccnenoBanne 3aBUCUMOCTH  yIiia  IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa TaJICHUs] Ha TPAHUIIEe «BO3IYX
— CTEKJIO».

[Tony4enne n300paskeHUI C TMTOMOILIBIO COOMPAOILEH
JMH3HI.

Omnpenenenue (pOKyCHOrO pacCTOSIHUS M ONTHYECKOM
CHUJIBI COOMPAIOIIIEH JTUH3HI.

OmnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnbITBl 1O BOCHPUATHIO I[BETa MPEIMETOB MpPH HX
HaOJIIOICHUH Yepe3 IIBETOBbIC (DHIIBTPHI

dusnueckue siBiIeHUs B npupoe: 3aTMenus CosHua u
JlyHBI, IIBETA TEJI, ONTHYECKUE SIBICHUS B aTMOcdepe
(uBet HeOa, pedpakius, paayra, MUPax)
TexHuueckue  ycTpoilcTBa:  OYKM,  IE€PHUCKOII,

(dboToanmapar, ONTHIECKHUE CBETOBO/IbI

KBAHTOBBGIE

ABJIEHUA

12.1

OmnsiTel Pesepdopaa u miaHeTapHas MOAENTb aToMa.

Mogens aroma bopa

12.2

12 12.3

12.4

I/ICHYCKaHI/Ie n IIOIJIOHICHUE CBE€TAa aTOMOM. KBaHTHI.

JIunenyaTele CIIEKTPBI
PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3IyyYeHHs

CTpOCHI/IC aTOMHOI'O  sA1pa. HYKJ'IOHHaSI MOACIb

aTOMHOTO sipa. M30Tomnbl

12.5

12.6

PannoaktuBHbIe ipeBpamienus. [lepuosa momypacnana

ATOMHBIX AACP

HIICPHLIC PpCaKkmuu. 3aKOHBI COXPAHCHUSA 3apAa0BOTO U
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12.7

12.8

MacCOBOI'0 YHCEII
DHeprusi CBs3M aroMHbIX sjep. CBsi3b Macchl U
SHEPTHH

Peaknuu cuHTE3a W geneHus sjgep. VcTodyHHMKH

sHepruu CoJiHIA U 3BE3]T

12.9

12.10

Snepnas osHepretuka. JleMcTBHE pPaguOaKTUBHBIX

I/IS.]'IyLIeHI/Iﬁ Ha KUBbLIC OPIraHHU3Mbl

[IpakTryeckre pabOTHI:

HaGmroieHne CIJIOMIHBIX W JIMHEHYATHIX CIIEKTPOB
U3JTy4CHUSI.

HccnenoBanue TpEeKOB: U3MEPEHUE YHEPTUH YaACTHUIIBI
0 TOpMO3HOMY TTyTH (110 hoTOorpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11

®usnyecKue sBICHUS B IIPUPOJE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
PaaUOAKTUBHOE W3JIyYEHUE IPUPOJIHBIX MUHEPAIIOB,
JEICTBUE PAJUOAKTUBHBIX W3IYyYCHHM HAa OPraHu3M

YCJIO0BCKa

12.12

Texnuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

VHIMBUyalIbHBIA JO3UMETP, KaMepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/ibLHOI
NPOorpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TIPEJCTABICHUN O 3aKOHOMEPHOM
CBSI3U M 1103HABAa€MOCTH SIBJICHUN IPUPO/BI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKHM U TEXHOJOTuil, 00 3BOJIOLUU
(GU3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTECTBEHHOHAYYHOMN
KapTMHE MHpa, O BKJAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHHH Kak
crocobe CyIIeCTBOBAaHHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKOH CYILIHOCTH SIBICHHUM
NpUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3JIn4yarh SBJIEHUS IO OIUCAaHUIO UX
XapaKTEepHBIX CBOICTB W HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHE paclo3HaBaTh MPOSIBICHHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISIS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMH IOHSATHHHOIO afnrmapara 1 CHUMBOJIMYECKOTO
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJB30BAHUEC HUX JIA PCIICHUSA yq€6HBIX 3aaad,;
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONIB3YS (yHAAMEHTAIBHBIE U SMITUPUICCKUE 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnanenne ocHOBaMM METOJOB HAYYHOTO TIO3HAHUS C YYETOM

coOuroIeHHst TpaBui1 0€30MacHOTO TPyAa: HabroAeHue PU3MUECKUX
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SIBIICHUM:

YMEHHE CAMOCTOSITEIBHO COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
W3 JaHHOTO Habopa 000pyMOBaHMS IO MHCTPYKIIMH, OTIMCHIBATH XOJT
OTIBITA U 3aIHCHIBATH €T0 PE3YNIBTATHI, (DOPMYITHPOBATH BHIBOIBL;
MPOBEACHUE TMPSMBIX W KOCBEHHBIX H3MEPCHHH (HU3HIECKUX
BEJIMYUH: YyMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
cobupaTh DKCIIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HHCTPYKIIHH,
BBIYUCIISITh 3HAUEHHUE BEJIMYMHBI W AHAJIU3UPOBATH IOJTYYEHHBIE
pe3ysibTaThl C YYETOM 3aJlaHHOM TOTPEIIHOCTH PE3yJIbTaTOB
U3MEPECHU;

MPOBEACHUE HECIOXHBIX DKCIEPUMEHTAIBHBIX HCCIIECIOBAHUI;
CaMOCTOSITENIbHO COOHMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY U
MPOBOJUTH  HCCIIEIOBAHUE TI0 HWHCTPYKIWH, MPEACTABITH
MOJIy4E€HHbIE 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMH B BHJIE TAOIUI U
rpauKoB, YYUTHIBaTh IMOTPENIHOCTH, JEJaTh BBIBOJABI IO

pe3ylibTaTaM UCCIIECAOBaHUA

[lonnmanue  XapakTepHBIX CBOMCTB  (U3MYECKUX  MoOjenei
(MaTepuanbHas ToOuka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
6 ra3oB, XUJIKOCTEH M TBEPABIX TeJ, IUIAHETapHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U YMEHHE MPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCH U CBOMCTBA TEJN, B TOM
YUCI€ U B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpoUTh OOBSICHEHHE C OMNOpPOd Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJEIIN

YMmenue pemaTh pacu€THble 3a7a4yu (Ha 0aze 2 — 3 ypaBHEHMI),
UCHOJNB3ysd 3aKOHbI M (opMylibl, CBs3bIBaIONIME (hu3HuecKue
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATH KPATKOC€ YCJIOBHE 3alayH,
8 BBISIBJIATH HEJIOCTAIOIINE JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYIIBI,
He0OX0IUMBIE 1JIs €€ PelleHus, UCII0JIb30BaTh CIIPABOYHbIE JTAHHBIE,
MIPOBOAUTH PAcu€Thl U OLIEHHWBATH PEATUCTHYHOCTH IOJYYEHHOTO
3HaueHUs (PU3NUECKON BETUYMHBI; YMEHHUE ONPEAEIATh Pa3MEPHOCTh
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(bu3nuecKoil BeINMYNHBI, MOJIYYECHHON IPU PEIICHUH 3aaun

YMeHHne XapakTepu3oBaTh MPUHIHUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH MpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
yCTPOWCTBaMHU, COXpPAHEHHs 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHWMaHHe
HEOOXOAMMOCTH NPUMEHEHHS JTOCTIDKEHHH (PU3MKM M TEXHOJOTUH

IJIg paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BAHUS

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEACTABICHUS HH(MOpMAIHN
(U3MYECKOro CO/EpKaHUs € HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJIb30BAaTh  IpU
BBINOJIHEHUH Y4EOHBIX 3aJJaHUi HAyYHO-TOMYJSIPHYIO JIUTEpaTypy
(bu3MUeCKOro coepKaHMsl, CIIPaBOYHbIE MaTEepHaIIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(popMalUd U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/laBaTb COOCTBEHHBIE NMHCHMEHHBIE W YCTHbIE COOOIIEHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB

60




TocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa30oBaTe/IbHOE YUpeKIeHHe

Caepasosckoii obnactu «I'ydepHaTopckuii aumen»

INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

O3 I10 PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
. Mexanuyeckoe aBWxeHHe. MarepuaibHas Touka. Cucrema OTCYETa.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE ABMXKeHUE. CpeHss ckopocTh. Dopmyna
1.2 JUISL BBIYMCIICHUS CpeAHeH ckopocTu: v = S/t
PaBHOMEpHOE MpsiMONTMHENHHOE JIBI)KEHHE. 3aBUCUMOCTh KOOPIAMHATHI TEJa
OT BPEMEHHU B Clly4a€ paBHOMEPHOT'O MPSIMOJIMHENHOTO JIBH>KECHHUSI:
13 X(7)=xy +vt
I'padmky 3aBUCHMOCTH OT BPEMEHH JJIsi MPOSKIIMH CKOPOCTH, MPOSKIIUU
nepeMenieHus, NyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBI>KEHUU
3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBMYKEHHUS:
2
S(f) =V, #1+ay *;
2
DopMyIIbl ISl MPOEKINH TMEPEMEIEHHUs, TPOCKIIMA CKOPOCTH U MPOCKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=v‘}x-r+ax-?.
U_‘_(f) =Up, +a, -1,
a,(r) =canst,
Ul.‘c: - Ul:r: ZZHISI
I'paduku 3aBECUMOCTH OT BPEMEHH ISl POCKIIMU YCKOPEHUS, MPOESKIINU
CKOPOCTH, MPOEKIUU MEPEMENICHHS, KOOPAUHATHI MPU PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBVDKCHUH
s CBoboaHoe magenune. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaeHUE Tela
' 10 BEpTUKATH (IBHKEHHUE TeJIa BHU3 HJIM BBEPX OTHOCUTEILHO MMOBEPXHOCTH
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1.6

1.7

1.8
1.9

1.10

1.11

3emiu). I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl MPOEKIHHU YCKOPEHUS,
MPOEKIUH CKOPOCTH W KOOPAWHATHI HPU CBOOOJHOM MaJCHUM Tejia IO
BEPTHUKAIH

CkopocTh paBHOMEPHOI'O ABMXKEHMSI Tela 10 OKpYy>KHOCTU. Hampasienue

CKOpPOCTH.

®opmyiia AJisl BBIYUCIECHHUS! CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U IIEPUOL

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTteabHOe yckopeHue. HampapieHue 1eHTPOCTPEMHUTEIBHOTO

YCKOpPCHUH. CDOpMy.]'Ia JJI1 BBIYHUCIICHUA YCKOPCHUS:

b
WR
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] U YACTOTY OOpaIleHUs:
V= 1
T

Macca. IInoTHOCTB BeIlleCcTBa. CDOpMy.]'Ia JJIs1 BBIYUCIICHU S IIJTIOTHOCTH

_om

V

Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIBI,

JICHCTBYIOILIEH HA TEJIO

Bzaumopeincteue ten. Tpernit 3akoH HeroToHa:

Fry=-F,
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TpeHI/IC IIOKOs 1 TPECHHUE CKOJILXKCHUA. q)OpMy.]'Ia JJIs1 BBIYUCIICHUSA MOOYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 FTIJ =pn-N
Hedbopmanus Tema. Ynpyrue u Heynpyrue aehopManuu. 3aKOH YIPyTrou
nedopmanuu (3akoH ['yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
My -4
F=G.—1 _2
R
Cuna 1spkecTd. Y CKOpeHHE CBOOOHOTO TTAICHHMSI.
1.14
dopmyna 715 BBIYMCIEHUS CHIIBI TSHKECTH BOJIM3U MoBepXHOCTH 3emun: F =
mg.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMuueckasi CKOpOCTb.
HeBecoMocTh 1 neperpysku
Nmmynse Tena — BekTopHas (pu3ndeckas BeIMYnHa.
1.15 ::';u =mo
Nmnynse cucrems Ten. U3MeHenne nmmyJibca. MIMIyabe cutbl
3aK0oH COXpaHEHUs UMITYJIbCa JJI 3aMKHYTON CUCTEMBI TEII:
1.16 D=nu2 Ly =
P=myU iUy =const
PeakTnBHOE IBMKEHIE
Mexanunyeckas pabora. @opmyria AJisi BHIYUCICHHUS paOOThI CUJTBI:
A=Fsoos0
MexaHnveckasi MOIITHOCTb:
1.17
A
N==
I
1.18 Kunernueckas u notreHuanbHas sHeprus. Gopmysia st BBIYUCICHUS
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KHHETHYECKOM OHECPIHUHU:

.I'M.J'E
By
Teopema o kuHeTuyeckoit sHeprun. Dopmysa AJisi BEIYUCICHUS

HOTCHHI/IaJIBHOﬁ SHEPruu Teia, MOJHATOIO

Hag 3eMIIE:

E,=mgh

1.19

1.20

Mexanndeckas SHEpTHUsL:
E=E;+E p
3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyia 1 3aKoHa

COXpaHEHUsI MEXaHUYECKOM YHEPTUU B OTCYTCTBUE CWII TpeHus: £ = const.

[IpeBpareHne MexaHN4EeCKON YHEPTUH MPU HATUYUU CUJIBI TPEHUSL.

[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIOY» MEXAHHKH.
Preryar. Momenr cuitel: M - FI.

YcnoBre paBHOBECHS phlvara:
M +M,+..=0
[TonBwxHbIHM 1 HenoABWXKHBIN 0510ku. KIT/] mpocThIX MeXxaHU3MOB,

n= Anonesman

A‘S&TIZ&‘IH

1.21

JlaBiienune TBEpIOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOIO Tea:

_E
p==-

JaBnenue raza. ATMmocepHoe JaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.

@dopMya 11 BBIYKMCIICHHS 1aBJICHHS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBnudeckuii mpecc
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1.23

1.24

3akon Apxumena. Popmyna ISl ONPENEICHUS BBITAIKABAIOIICH CHIIBI,

JEHCTBYIOIEH Ha TENO, IOTPYKEHHOE B KUIKOCTDb WM Ia3:
F Apm. T pev
Ycnosue mnaBanusd tena. [lnaBanue cynoB U BO3AyXoIlJIaBaHUE

Mexannueckue KoneOaHus. AMIUIUTYAA, TEPHOA M 4YacToTa KOJieOaHWi.

®dopmyiia, CBSI3bIBAIONIAS YACTOTY U MEPHUOJ] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTrueckuii U IPYKUHHBIM MasTHUKU. [IpeBpamenue sHeprum npu

KoyebaTeIbHOM JABMOKCHUN
3aTYXaIOH_II/Ie KoJIeOaHHsL. BBIHy)KI[CHHBIe konebanus. Pe3oHnanc

MexaHHU4YeCKHE BOJIHBI. HpOI[OJ'IbHBIe " IIOIICPCYHBIC BOJIHLI. I[J'II/IHa BOJIHBI

U CKOPOCTh PaclpoCTPaHEHHS BOJHBI:

Lh=v-T

3By1(. FpOMKOCTL H BBICOTA 3BYyKa. OTpa)KeHI/Ie 3By1(0BOI>i BOJIHBI HAa I'PAHHUILIC

nByx cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpegHeit MIOTHOCTH BEIIECTBA; APXUMENOBOM CUJIIBI; )KECTKOCTH
MPYXUHBL;, KO3 PUIIMEHTa TPEHUS CKOJIbKEHUSI; PaOOTHI CHIIbI TPEHUS, CUIIBI
YOPYTOCTH; CpeJHEeH CKOpOCTH JBWXKEHHS Opycka 1O HaKJIOHHON
MJIOCKOCTH; YCKOPEHHS OpyCcKa MpU JBMKEHUU 0 HAKJIOHHOM TUIOCKOCTH;
4acTOTHl W TepHoAa KoJeOaHWi MaTeMaTHUYeCKOro MasTHUKA; 4acTOThl U
HCpI/IOI[a KOH€6aHI/II\/'I Hp}I)KI/IHHOFO MasTHHKaA, MOMCHTA CHIJIBI,
JIEHCTBYIOIIErO Ha pbluar; padoThl CUJIbI YIIPYTOCTH MPU MOIBEME Ipy3a C
MOMOIIbIO HETOJIBIIKHOTO OJI0Ka; paOOThl CHIIBI YIIPYTOCTH MPU MOIABEME
rpy3a ¢ MOMOIIBIO MOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCHMMOCTH apXUMEIOBOW CHIIBI OT 00bEMa TOTPYKEHHOU
YacTH Tela M OT IJIOTHOCTH KHUIKOCTH; HE3aBUCHUMOCTH BBITAJKHUBAOIICH
CHJIBI OT MAcCChl T€Jla, CHUJIIbI TpeHI/ISI CKOJIBJKCHHUSA OT CHUJIBI HOpMaJ'II)HOFO
JABJIEHUS W OT poja MOBEPXHOCTH; CHUJIbI YNPYrOCTH, BO3HUKAIOIIEH B
MPY>KUHE, OT CTENEeHH JAedopMalul NMPYKUHBI, YCKOpeHus: Opycka OT yria

HaKJIOHa HaHpaBHHIOLHCﬁ; nepuona (‘-IaCTOTLI) KOJICOAHMII HUTSIHOTO
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MasiTHUKA OT JUIMHBI HUTH; MEpUoJia KoJeOaHUl NMpyKUHHOTO MasTHUKA OT
Macchl Tpy3a M JKECTKOCTH TNPYXKHHBI; HUCCIIEIOBAHME HE3aBHUCHUMOCTU
nepuoja KosueGaHUil HUTSHOIO MasTHHKA OT Macchl rpysa. IIpoBepka

YCJIOBUS PABHOBCCHUS pblvara

1.30

1.31

Qusuueckue sAenreHuss 6 npupode. TIPUMEPbl ABWKEHHSI C PA3IUYHBIMU
CKOPOCTSIMM B JKMBOW W HEKHUBOW INPHUPOAE, NEUCTBUE CUIIBI TPEHHUS B
IIPUPOZE U TEXHUKE, NMPUIUBBI U OTJIMBBI, ABMKeHUE IUIaHeT COJHEYHON
CUCTEMBI, PEAaKTUBHOE JBUXCHUE >KMBBIX OPraHU3MOB, pblYard B Telle
YeJIOBEKa, BIIMSHUE AaTMOC(QEpPHOro JaBJIECHUS Ha >KUBOM OpraHusM,
IJIaBaHUE pPbIO, BOCHPUSTHE 3BYKOB IKMUBOTHBIMH, 3E€MJIETPSACEHUE,

celicMuUJecKue BOJIHBI, HyHaMH, 3X0O

Texuuueckue ycmpouicmea: CIUIOMETP, TATYUKH MOJIOKEHHUS, PACCTOSHUS U
YCKOPEHHS, AUHAMOMETpP, MOAIIUITHUKN, PAKEThl, pblYar, MOJBM)XHBIA U
HEMOJIBWKHBIN OJIOKM, HAKIIOHHAS IIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY,
cooOmrarmuecss COCyAbl, YCTPOWCTBO BOJONPOBONA, THUAPABIMYESCKHMA
npecc, MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,

9XO0JIOT, UCIIOJIb30BaHKE yJIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

2.1

OcCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpUU CTPOEHUS
BemiecTBa. Mojenu TBEPAOro, KMAKOTO M Ta3000pa3HOrO COCTOSHUMN

BeulectBa. Kpucrannnyeckue u amopHble Tena

2.2

HBI/I)KCHI/IG HacCTull BCIICCTBA. CBs3b CKOpPOCTH JBHUKCHHA YaCTHI[ C

Temrneparypoil. bpoyHoBckoe nBmxenue, muddysus

23

CMauuBaHue U KalnmUJIUIIPHBIC ABJICHUA

24

TemnoBoe pacmmpeHue u cxaTue

2.5

TennmoBoe paBHOBECHE

2.6

2.7

2.8

BuyTtpennss sneprus. PaboTta u Teruionepenada kak crocoObl U3MEHEHUS

BHYTPEHHEH SHEPTUH
Bunpbl Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINSA, NU3TyUYEHUE

HarpeBaHI/Ie n oxjnaxaeHue Teil. KoandecTBO TEMIOTEHL. YJIGJ'H)HEUI

TEIUIOEMKOCTE:
O=an(t,—1)
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2.9

3aKoH COXpaHCHUA SOHEPIUU B TCIJIOBBIX IIPOLECCAX. Y];)aBHCHI/Ie TCIIJIOBOTO

Oaranca:

Q+0, +..=0

2.10

2.11

2.12

2.13

Hcnapenue u konaeHcanus. Mi3ameHeHne BHyTpEeHHENW SHEPrUU B Mpoliecce
ucnapeHuss M KonaeHcauuu. KumeHwe XuIKocTH. YenbHas TemioTa

napoo6pa3oBanus: L = Q/m

Bnaxnocts BO3yXa

IInaBnenue u KpucTaJuin3anus. N3meHeHne BHYTpeHHCﬁ OHCPIruu IIpu

IUIaBJICHUU U KpUCTAJIJIM3alluH. YV aenpHas TEII0Ta MJIaBICHUS

BHYTpeHHSISI OHCPIrusa CropaHuvsd TOILIMBA. YaenpHas TEIIOTa CT OpaHHuA

TOIUIMBA: ¢ = O/m

2.14

[Ipunnuns! padots! TermnoBbix aAurareneil. KITJ[ reroBoro asuraresns

2.15

2.16

Ipaxmuueckue pabomul

HN3Mepenne  ynenbHOM  TEMIOEMKOCTH  METAJUIMYECKOrO  IUJIMHIIPA;
KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJAOW KOMHATHOM TeMIepaTyphl
(bUKCUPOBAaHHOM MacChl, B KOTOPYI ONYIIEH HAarpeThli IMIMHJD;
KOJIMYECTBA TEIJIOTHI, OTIAHHOT'O HArPETHIM LIMIIMHIPOM, MOCIIE OMyCKaHUs
€ro B BOJIy KOMHATHOM TeMIEepaTypbl; OTHOCUTEIHHOU BIaXKHOCTH BO3/IyXa;
YACNbHOW TEIUIOTHl IUIaBIE€HUS Jbpja. MceciaepoBaHue  U3MEHEHUs
TEeMIIepaTyphbl BOJBI TIPH PA3THUYHBIX YCIOBUSX; SBJICHUS TEITUIOOOMEHA TIpU

CMEIIMBAaHUH XOJOIHOHN U I“OpSI‘-IGfI BOJBI; IpOoL€CCa UCITAPCHUSA

Qusuueckue A6neHus 6 npupode: TOBEPXHOCTHOE HATSKEHUE U
KanWUISIpHbIE SIBICHUS B MPHUPOJE, KPUCTAUIbl B TPUPOJE, HU3ITydeHUE
Connna, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, HHesl, CHera

2.17

Texnuueckue ycmpodcmea: KalnmuJuIsipbl, MNPUMEPbI  HUCIIOJIB30BAHUA
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KPUCTAJUIOB, JKUJKOCTHBIM TEpMOMETpP, HATUMK TEMIEpaTypbl, TEpPMOC,
crcTeMa OTOIUICHHUS JOMOB, TUTPOMETPHBI, ICHXPOMETp, MapoBasi TypOuHa,

ABUTaTCJIb BHYTPECHHETO CrOpaHus

3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
34 Onexrpuueckoe mnosie. Hanpsok€HHOCTH anekTpuyeckoro mosid. IIpuHuun
CYINEPIIO3ULIMH NIEKTPUUYECKHUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenu snextpuyeckux 3apsnoB. [leiicTBUE 3JIEKTPUUECKOro MHOJs Ha
aneKkTpuyeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocrostHHBIN 3nekTpudeckuil Tok. JleHcTBUs 3nekTpudyeckoro toka. Cuia
toka. Hanpsixenue.
3.6 I=q/t, U=A/4q
DnexTpuyeckoe COIIPOTHUBIICHUE. VY nenbHoe ANEKTPUYECKOE
COIIPOTHBIICHHE:
3.7
R =pl/S
1.8 3axon Oma 11 yyacTka anekrpudeckoit uenu: = U/R
IlocnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
L =1, U=U+U,: R=R,+R,
1 1 1 2
3.9 [TapannensHoe coelMHEHNE TPOBOHUKOB PABHOTO COIPOTUBIICHHUSL:
U=U;:I=1+1,; Rzi.
2 2 B
CMeniaHHble COEJUHEHUS IPOBOIHUKOB
3.10 PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.11 3akoH J[xoynsa — Jlenna:
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OnbiT Dpcrena. MarHuTHOe 1oJie MPSAMOrO MPOBOJHMKA C TOKOM. JIMHUU

312 MarHMTHON MHIyKLIUU
313 MarHuTHOe MoJie TOCTOSHHOIO MarHuTa. B3aumoneiicTBHe NOCTOSHHBIX
' MarHuToB

3.14 JlelicTBME MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM

3.15 OneiTel @apanes. SIBnenue anexkTpoMaranutHoi nHAyKuK. [IpaBuno Jlenna
IIpaxmuueckue pabomul
W3mepeHue 53IEKTPUYECKOI0 CONPOTHBIEHHUS PE3UCTOPA; MOLIHOCTH
ANEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CUJIBl TOKA, BO3HUKAIOLIETO B IPOBOJHHUKE
(pe3ucropbl, JlaMIlOuKa), OT HANpPSDKEHUS Ha KOHLAX IPOBOJHMKA;

3.16 3aBHCUMOCTH COINPOTHUBIIEHUS OT JJIUHBI IPOBOJHUKA, IUIOIIAAH €ro
MONEPEYHOI0 CEYEHHUS U YJIEIbHOIO CONPOTUBIICHUS.
IIpoBepka  mpaBuia s JJEKTPUYECKOTO  HANPSDKEHUS  NpU
MIOCJIEZIOBATEIbHOM COEIUHEHUH IPOBOJHHUKOB; TIpaBuia Uil CHIIbI
UIEKTPUUYECKOTO TOKAa IPU MapauIeIbHOM COECJUHEHHUU IPOBOJHUKOB
(pe3ucTophI U JIAMITOYKa)
Qusuueckue s61eHUs 68 npupode: SIEKTPUUECKUE SBICHUS B aTtMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE TMoOJe 3eMJH, Apeid
IOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJIs1 XKU3HU Ha 3eMle, TIOJISIPHOE CUSTHUE
Texunuueckue ycmpoticmea: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DBJIEKTPUUECKOM HHEpPruM, 3JIEKTPOOCBETUTEIbHBIE IPUOOPHI,

3.18 HarpeBaTelbHbIE 3JIEKTPONIPUOOPHI (mpumeps), AIIEKTPUYECKUE
MIPeIOXPaHUTENH, IJIEKTPOMArHUT, 3JEKTPOJBUIATENb MOCTOSHHOIO TOKA,
TeHEepaTop MOCTOSIHHOTO TOKA

3.19 OnexkTpoMarHuTHbIE BOJIHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JIyueBas monens ceeta. [IpsaMonnHeliHoe pacipOoCTpaHEHUE CBETA

3.21 3aKkoH oTpaxeHus ceera. [lnockoe 3epkaio

3.22 IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Jucnepcus ceera
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JIunza. Xon nydeid B auH3e. POKYCHOE pacCTOsAHHUE JMH3BL. OnTudeckas

3.24
cwia nua3el: D = 1/F
3.25 I'ma3 xak onrtuueckas cucrema. OnTudeckue nprudopsI
IIpaxmuueckue pabomul
W3mepenne onTu4eckoi cuibl coOMparomiei TMH3bL; POKYCHOTO PacCTOSHUS
coOuparomield JMH3bl (IO CBOMCTBY paBEHCTBAa pa3MEpoB IpeiMeTa U
n300pakeHus, KOT/1a [TPEeIMET PACIIOIOKEH B TBOMHOM (OKYCe), ToKa3aTems
3.26 MPETOMJICHHUSI CTEKJIA.
HccnenoBanne CBOWMCTBa HM300paXEHHUs, IOJYYEHHOTO C IOMOIIBIO
coOuparolel JUH3bL, U3MEHEHHsI (JOKYCHOTO PACCTOSIHUSI IBYX CJIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia IIPEJIOMJIEHHS CBETOBOI'O JIy4a OT yrJja MaJeHus Ha
TPaHUIE «BO3IIyX — CTEKIIO»
397 Qu3zuueckue aenenus 6 npupooe: 3atmenus Connua u JlyHsl, 11BeTa Ted,
. OIITHYECKUE SIBICHUS B aTMOochepe (11BeT HeOa, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoiicmea.: OYKH, TEPUCKOM, (hoToammapar, ONTHYECKHE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHU A
il PamnoaktuBHOCTE. Anbda-, OeTa-, ramma-m3nydeHus. Peakmum anbda-u
' Oera-pacmajna
47 OmnbiTel Pesepdopaa no paccesHuto anbga-uactuu. IlnanerapHas mozaenb
' aToMa
4.3 CocraB aromHoro sijipa. M30tomsl
4.4 [Tepuon monypacnaja aTOMHBIX siAEp
4.5 SnepHble peakiuu. 3aKOHbI COXPaHEHUS 3apsAA0BOI0 M MaCCOBOTO UUCEI
Qusuueckue sA6leHUs 8 Npupode: €CTECTBEHHbIN paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE Jy4YH, PaJuOAKTUBHOE HM3Iy4YEHHE NPUPOJIHBIX MHHEPAJIOB,
JEICTBHE palMOAKTUBHBIX U3JTyYEHUI HA OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHIUBUAYaIbHBIA JI03UMETD,

kamepa BunbcoHa, siepHas sHEpreTuKa
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