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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3yYECHHUS
Gbu3MKKM Ha NESITeNbHOCTHOM OCHOBe. B mporpamme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no pusuke ycTraHaBIMBaET paclpeiesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarOIuXCs.

[TporpaMmma mo ¢usuke paszpaboTaHa € LENbI0 OKa3aHUS METOIUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU paboyeit MporpaMMsbl 0 y4eOHOMY IPEaMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (GU3UYSCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydyHOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 raaBHBIX 3a7a4 (PU3MUECKOTo OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeNIbCTBA JIJISl TOJTy4EeHHs BBIBOJIOB.

[lemn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO OOMIEro o0Opa3oBaHUSs
omnpenenensl B Konnenmum npenogaBanust yudeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit dDenepanmu, peanu3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcrsa npocetienust Poccuiickoit @enepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX Ielield MporpaMMbl 1O (U3MKE HA YpPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETECHUE YMEHUHN OMUCHIBATH U OOBSICHATH (DU3NUYECKHUE SIBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemslii B mporpamMmMe no (u3HuKe nepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BHIOOP MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ posb B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBnenHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckne BenuuyuHBL. M3Mepenune Qu3nmdeckux BenuuyuH. DU3NYECKUE
npudopsl. [TorpenHocts n3mepeHunil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usnka u Jpyrue €cTeCTBEHHbIE HAyKd HU3Yy4alOT IPUPOAY.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHWA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEMJIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SBJICHUS.

2. Ouznyeckue MpuOOPHl M MPOIEAYypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre 1EHbI ASEHUS Kbl U3MEPUTEIBHOTO TpUoopa.
N3mepenue pacCTOsIHUN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX TEN.

WN3mepenne temneparypbl IIPU IMOMOLIM KUIAKOCTHOIO TEPMOMETpa M
JlaTYuKa TEMIIEPATYyPBI.

IIpoBeneHne uccnenoBaHus IO MPOBEPKE TMIOTE3BI: NAIBHOCTH IOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemiecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpucTayuIMyeckux) Ten. B3auMocBsi3b MeX1y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmioneHune OpOyHOBCKOTO JBUKECHHS.
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2. Habmonenue nuddysum.
3. HabGmonenue  siBieHUW,  OOBACHAIOMIUXCS  MPUTSDKCHUEM WK
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. Ouenka jJuameTrpa aromMa METOAOM PsIOB  (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OmbITHI 0 HAOJIOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.

SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHiila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6mrogenne MexaHMuecKoro JIBHKEHUS TeTa.

N3MepeHne CKOpoCTH MPSIMOJIMHEHOTO JBUKEHHSI.

HabGntonenue siBeHUs] UHEPLIMH.

Hab6nronenne n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue CKOPOCTU PABHOMEPHOTO JBMKEHUS (IIapuKa B JKUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpPeIHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. Omnpenenenue MIOTHOCTA TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHUs (aedopmariim)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

ok wnE



JlaBnenue. CriocoObl yMEHBIICHUS M yBEIMYCHUs aBiieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MaIllMHBl. 3aBUCUMOCTh JABJICHHUS >KUJIKOCTH OT TIyOuHBI. ['mapocratnueckuii
napajgokc. Coolraromuecs: cocyipl. [ napapiriecKkue MeXaHU3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGopsl 1 U3MEpPEeHUsT aTMOC(PEPHOTO AaBICHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TEJ: MJIABAHUE WM MOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimel.

1. WccnenoBanue 3aBUCUMOCTHU Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmpenencHre  BBITAJIKUBAIONICH  CHJIBI, JEHCTBYIOIIEH Ha  TEIoO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKHBAIOIICH CHIIBI, ACHCTBYIOIIECH Ha TEIIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITel, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpYKEHHOM B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue TmpaBWja pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpaleHre OTHOTO BU/Ia MEXAaHUUYECKOW SHEPTUU B IPYroi. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Onpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEa

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnemoBaHue yClIOBUN paBHOBECHS pblUara.
3. Usmepenne KIIJI HakTOHHOM TIOCKOCTH.

4. W3yuyeHue 3aKOHA COXpPaHEHMsI MEXaHUUECKON SHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. Buytpennsss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya " COBEpILICHUE paboTHI. Bunp TEIUIONEepEAaUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3JTyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEJIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcaiusa. Mcnapenue. Kunenue. YiaenpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTs BO31yXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix asurarenei KIIJ[ TemmoBoro auratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBHKCHHUS.



Hab6mronenune nuddysun.

HaOnroenue siBeHU cMauMBaHUs U KalMWIISIPHBIX SIBIICHUM.
HaOnronenue TenioBoro paciumpeHus Ted.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

. HarpeBanue npu coBepiiieHUM pabOThl BHEITHUMU CUJIAMHU.

10 CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

11.HabnroneHue KumneHusl.

12.HabmroaeHue MOCTOSHCTBA TEMITepaTyphl MPH TITABICHHH.

13.Moienu TEIIOBBIX ABUTaTENIEH.

Jlabopamopnvie pabomel u onvimel.

1. OnbIThl IO OOHAPYKEHUIO AEUCTBUS CHJI MOJIEKYJIIPHOTO MPUTSKCHUSL.

2. OmPBITHI 1O BEIPAMIMBAHUIO KPUCTAUIOB ITOBAPESHHOM COJIM WIIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPIBIX TEIL.

4. OmnpeneneHue NaBJICHUS BO3AyXa B OaJTOHE MITIPHUIIA.

5. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCThH [ABJICHUS BO3JyXa OT €ro

0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJTMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenne wu3MeHEHUs BHYTPEHHEW OHEPruM Tejina B pe3yibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HUccrmenoBanue SBICHUS TEIUIOOOMEHA TMPH CMEIIMBAHUU XOJOTHON H

ropsiyer BOJIBL.

9. Ompenenenrie  KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOM  TIpH

TEII000MEHE C HarpeThiM METAJUTMYECKUM [UITHHIPOM.

10.Onpenenenue yaeapHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoliiecca UCrapeHus.

12.0Omnpenenenre OTHOCUTEIHHOM BIAKHOCTH BO3TyXa.

13.0Ompenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTpUYECKHUX 3apsaoB. B3aummopeincraue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKITY TETIAMH ).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPIIO3ULINU IEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

SANE A
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Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHUKN TOCTOSHHOrO TOKa. JIEMCTBUS 53JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

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

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  IOCTOSIHHBIX ~ MAarHHUTOB.
MaruautHoe nosie. MaruuTHOe noJjie 3eMJI U €ro 3HaYeHue JJIs )KU3HU Ha 3eMJie.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOTO TOKA. M CIONp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. CnocoObl ITOJIyYEHHUS AIEKTPUYECKOU SHEPIUH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poJia JIEKTPUUECKHX 3apsJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHUS JIEKTPUUYECKHUX 3apsI0B.

[TpOBOJTHUKH U TUBIEKTPUKHU.

MopenupoBaHue CUIIOBBIX TUHUHN AJIEKTPUUECKOTO MOJIS.

M cTOYHNKY TOCTOSIHHOTO TOKA.

. JIelCTBUSA 31EKTPUYECKOr0 TOKA.

10 DIIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BBIit paspsia.

12.M3MepeHne CUIIbl TOKa aMIIEPMETPOM.

13.MI3Mepenne 3MeKTPUIECKOro HaMPsHKEHUS BOIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTHBIICHHM.

15.B3auMoieiicTBHE OCTOSSHHBIX MarHUTOB.

16.MogenupoBaHne HEBO3MOXKHOCTH pa3JIEIeHUs [TOJIFOCOB MAarHUTA.

©ooNOORWNERE



17.MonenupoBaHUE MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0mwIT OpcTena.

19.MarauTHOE 10JIe TOKa. DJIEKTPOMATrHHT.

20.[IeficTB€ MATHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM.

21.25neKTpoABUraTelb MOCTOSSHHOTO TOKA.

22.UccnenoBanue SIBICHUS AIEKTPOMATHUTHON WHTYKITHH.

23.0mpiTer Dapages.

24.3aBUCUMOCTb HAIMpPABICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.251eKTpOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OnbiTel 1O HAOMIOACHUIO JJIEKTpU3AIMU Tel WHAYKIUMEW U TpHU
CONPUKOCHOBEHUH.

2. UccnenoBanue JeNCTBUSA DIIEKTPUYECKOTO TOJSI HAa TPOBOJHUKUA H
JTUDJICKTPUKH.

3. COopka 1 mpoBepKa pabOTHI AIEKTPHICCKON IIETTH MTOCTOSIHHOTO TOKA.

4. VI3amepeHue U peryJIMpOBaHUE CHIIBI TOKA.

5. Usmepenue u peryavpoBaHUe HANPSKCHHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Yepe3 pPe3ucTop, OT

COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

8. IlpoBepka mnpaBwiia CIOXKEHUS HAMNPSDKEHUM TPH  TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. llpoBepka mpaBujia JUIsl CHJIBI TOKAa TMPH TMApPaLUICTLHOM COCIHMHCHHH
PE3UCTOPOB.

10.Ompenenenre paboOThI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.Onpenenenne MOIIHOCTA AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

12.UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.Onpenenenue KII1/] narpeBarers.

14.UccnenoBaHue MarHUTHOTO B3aUMOJICUCTBHUS MOCTOSIHHBIX MarHUTOB.

15.i3yyeHue MarHMTHOrO TOJISI TMOCTOSIHHBIX ~MAarHUTOB TMpU  HX
O00BEMHEHUY U Pa3/ICIICHUN.

16.VccnenoBanne 1edCTBHS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.00bITbI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI  B3aUMOJCHCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKA W HalpaBJiCHUS TOKa B
KaTyIIIKE.

18.N3ydenue AeiCTBUS MAarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.

19.KoHCcTpyHupoBaHue 1 U3ydeHHEe padOThI AJICKTPOABUTATEIIS.

20.U3mepenue KIIJI snexTpoaBurareabHON yCTaHOBKH.

21.0mpITHI TIO WCCIICIOBAHUIO SIBICHUS DSJCKTPOMArHUTHOW WHIIYKIIUH:
HCCIICIOBAaHUE HW3MEHEHUM 3HAYCHHS M HaIpaBJIeHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHOoe mpsiMonnHENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBUkeHue. (CBOOOIHOE
nagenue. OnwiTel ['anuies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepwon u yacrota oOparieHwus.
JInnerHasa u yrioBasi CKOpocTHU. LIeHTpoCTpeMHUTEIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HegsecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHOU TOukHU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa CHI TSKECTH, YHPYrOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbHas SHEPTUs Tela, MOJHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHEPrus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO JIBUKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.
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8.
9.

CpaBHEHHME TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO XE Tela
OTHOCHTEJIFHO Pa3HBIX TEJl OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TIPSIMOJIMHEWHOTO JIBHYKEHUS.
HccnenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.

HabmroneHue NBIKCHHS Tella 10 OKPYKHOCTH.

Habmronenne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBHKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MacChl Tejda M JICMCTBYIOIIEH Ha HETo
CHJIBI.

Hab6nroneHune paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TEII.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

10.Ilepenaua umnysnbca Npy B3aUMOACHCTBUM TEN.
11.IIpeobpa3zoBanusi 3HEPTUH IIPU B3aUMOICUCTBUU TEJL.
12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.
13.Coxpanenne uMITyJibca pu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUH.
14 . HabnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHne MeXaHU4eCKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.

16.CoxpaHeHre MEXaHUYECKOW SHEPTUH TIPHU ABUIKEHUU Teja MoJ| AeHCTBUEM

IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

oo

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKSHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10.Onpenenenne pabOTBHl CHJIBI YNPYroCTH TMpH TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11.N3ydeHue 3aKkoHa COXPAHECHUS YIHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUIl: IEpUo,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onaHc.
Mexannueckue BoOJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomoneHble n
IIONIEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue xojeOaHUi Tea IO JEWCTBUEM CHJIIBI TSOKECTU U CHIIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenre BeIHYKICHHBIX KOJICOaHUM U pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

Hab6nrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTUYECKUH PE30HAHC.

JIaﬁopamoprte pabomul u onvimol.

1. Ompenenenve 4dYacTOoThl W TEpHOJA KOJIEOAHUHA MATEMaTHYECKOTO
MasTHHKA.
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2. OmpeneneHrie 4acTOTHI U TIEpHOia KOIeOaHui MPY>KUHHOTO MasSTHHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEPHO/Ia KOJICOAHHIA MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. ViccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJICOAHUN MPYKHHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHul Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJeOaHwmit
NPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
7. W3mepeHune ycKopeHus CBOOOIHOTO MaJeHUSI.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. Illkana snekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. N3ydyeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounukum — cBera.  [IpsamonuHeitHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaX€HHE cBeTa. Vcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhyeckass cucTteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIIEKTPAJIbHBIX 1IBETOB. /ucnepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomy4yenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xona myueil B cobuparomieil JnH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tonydenne n300pakeHUI C TOMOIIBIO JTUH3.
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. [Ipunnun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

10.Mopenb riasa.

11.Pa3nokeHue O€I0ro cBETa B CIEKTD.

12.Tlomyuenue 0enoro cBeTa Mpu CJI0KEHUU CBETAa Pa3HbBIX LIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. VccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHHUsI CBETOBOTO Jiyya OT yrja
NaJICHUS.

2. W3ydyeHue xapakTepUCTHK H300paKeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIICHHS] CBETOBOTO Jy4ya OT yria

NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.



4. TlomydyeHue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIIEH JIUH3BI.

5. Omnpenenenne (OKYCHOTO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoien
JINH3BI.

6. OmbITHI O Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITel IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIyYCHHW Ha YKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHHUS.

CrexTphl pa3IM4YHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue Tpekos B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUTUX U3ITYUCHUH.

Perucrpanus n3nydeHus: IpUPOAHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3ITyUCHUSI.

2. UccnenoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI IO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJb MIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIEeHWS TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIUX ITOT YUCOHBIN MPEIMET.

[Ipu “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NeATETLHOCTH, HA OCHOBE KOTOPBIX 00ECTeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAay4YHBIX METOJOB HMCCIEIOBAHUS

o0k wnPE



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIEC.
[IpuHIMNIUATBHO ACSATENBHOCTHBIN XapakTep JAHHOTO pasjiesia peannu3yeTcs
32 CY€T TOro, 4YTO OOydYarolIMecs BBIMOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:
Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacro3HaBaTb W HAyYHO OOBICHSTH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCITI0JIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHUS (PU3UUYECKUX SIBJIICHUN, B TOM
YUCJIe JI1 IPOBEPKU TUIOTE3 U MOIYUYECHHS] TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI HAm0OJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUIA, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTM>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS

y oOyuaronierocst 0yayT copMHpOBaHbI CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
JaCTH:

1) maTprMoTH4YECKOr0 BOCIIMTAHUA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(u3HUECKON HAyKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHIO B OOCYKJIEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKECHUI
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ICTETUUYECKUX KaueCTB (DU3NUECKON HayKu: €€ rapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJIbTYPBI,

- pa3BUTHE HAy4yHOH JI0003HATEIBLHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYyJbTYpPbl 3A0POBbS MU  IMOLMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pY/IOBaHHWEM B
JOMaTHUX YCIIOBHUSIX;

- chOpMHPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHE CBOEr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Y4YacTHE€ B pPELICHUHM MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHM3allik, Topoja, Kpass) TEXHOJOTMYECKOH U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmuum K HU3MEHSIIOIMIMMCSI YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
e TEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUIA, B TOM YHUCJE€ (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKY;

e - IUIAHUPOBAHHME CBOET0 pAa3BUTHUA B MNPUOOPETEHHH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OcBOEHHS TporpaMMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO
oOwrero oopazoBanus y o0ydaronierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbICE  y4eOHbIE  JCWUCTBUSA,  PETYJISTHBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y TTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCcKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (GOpMY TMpPEICTaBICHUS
uHQOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AUarpaMMaMi, HTHOU TrpaduKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B X0Jie 0OCYXJeHUsl y4eOHOro marepuaia, pe3yjbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TSP KaHHE
01aroxenaTeaIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHHUS C CYXICHUSIMHU JPYTHX YYaCTHUKOB
Jrasora, oOOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHITIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh pPOJd, OOCYXKJaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOIUX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI pELICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKCHUS  (HEHOCTHKEHHUS) PE3yIbTaToOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY;

BHOCHUThH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HaA MECTO JAPYroro 4yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTrOTro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU perieHNH (HU3NISCKUX 33714 UK
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



IHNPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEWHOE), TPACKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras,  IUIacTUYeCKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TMepenaya JJaBiICHUS TBEPABIMU TeEJIaMH, >XKHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUNU B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTIOJIb3Ys
dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, TJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHus, AaBliecHHWe (TBEPAOTO Tena, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TMOTEHIHaIbHAs JHEPTUsi), MPU OMNKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYHMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTH I'papUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO pPaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM
PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBHS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxeHue  (TUmoresy),  pa3inyaTb W HHTEPIPETUPOBATH
NOJIyYEHHBI pe3ysibTaT, HAaXOOUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI IO €T'0 pe3yJIbTaTaM;

IPOBOJIUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: dbopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOIO 000pyA0BaHNUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
o0béMa, CHUJBI M TEMIEPATypbl C MCIOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOI BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PAaBHOMEPHO JABWXKYILIErOCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Jia, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO0, YCIOBUN
IUTAaBaHMSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BUJE



MPEIOKEHHBIX TaOMUIlT W TpauKOB, JENaTh BBIBOJLI MO pPE3yIbTaTam
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3JyXa, BBITAJIKUBAIONIAs  CWIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTH TeNOo, KO3()PHUIMEHT Mone3HOro AencTBUA
MPOCTBIX MEXaHWU3MOB), CIEAysl TPEIIOKEHHONW WHCTPYKIUH: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ JabopaTOpHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (pM3MUYECKHX SBJICHHN M HEOOXOIUMbIe (DPU3UUYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TYyTEM CPaBHEGHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(hOpMaIUIO, KOTOpas SBJSCTCS MPOTHBOPEUNBON WIIM MOXKET OBITh
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHHH YUYEOHBIX 3aJaHUN HAYyYIHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO COJNEpPKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HPU3HUECKOTO CONIEPKaHUsA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaxX MPOEKTOB
WM y4eOHBIX MCCIENOBAHUNM, MPU HTOM TPAMOTHO UCIOJIB30BATh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JCUCTBUM, aJEKBATHO OLIEHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCS YMEHUIN:

HCIOJIb30BaTh MOHITHUA: Macca U pa3MEPbl MOJIEKYJI, TEIJIOBOE JIBUYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM Map, BIAKHOCTh
BO3/lyXa, TEMIIeparypa, BHYTPECHHSS DSHEPTUsi, TEIJIOBOM JBHUTaTEb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsifl, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alnus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUE),
AJNIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO ITOJIs1 Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupojae, uznydeHue CoiHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
saBJeHUsT B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOB, pOJb MAarHUTHOTO TMOJISA JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPHU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3HUECKUE SIBJICHUS, UCIIOJIB3YS
bu3ndecKkue BeTUUHHBI (TEMIIepaTypa, BHyTPECHHSSI YHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUIOTa
TUIABJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, O0O3HAUEHUS U €IUHUIIbI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJBb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONM TEOpUHU
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allUChIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOrHYecKux
1aroB ¢ Onopoi Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadyd B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBUS 3a/lauyd 3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
bu3znyecKux CBOWCTB Tel (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU U3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPhI KUIAKOCTH U
IJIOIAAA €€ IOBEPXHOCTH, DJJEKTpU3alus Tel M B3aWMMOJEHUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEpPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENTI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3JyXa, CHUJbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKHX BEIMYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLWAAM MONEPEYHOIO
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHWsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIBHOIO W  IAPAJUIEIBHOTO  COEAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIECOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYECHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI IOMOB, TMTPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JICKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBIEHUW U HEOOXOIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMbI 3JIEKTPUUECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWA B TTOBCETHEBHOMN
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU oOpareHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJICHUS B OKPYIKAOLIEH CPELE;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3NUECKOTO COJICpKAaHUS B
NHTepHeTe, HA OCHOBE HMEIONMIUXCA 3HAHUM U MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUH YUYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
auTepatypy  (GU3MYECKOrOo  COACp)KAaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcel cetu HTEpHET, BiajeTh MpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIep>KaHMs, B TOM 4YHCIE MYyOJIMYHO TMPEACTABIATH PE3YJIbTaThl
MPOCKTHOW WJIU UCCIEAOBATEILCKON NIEATEIIBHOCTH, NMPU ATOM T'PAMOTHO
UCIIOJIb30BaTh HW3YUYEHHBIM TOHATHIHBIA anmapar Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

NpU BBINOJHEHUH YUYEOHBIX IPOCKTOB M HCCIEIOBAHUM (HU3UUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BBINIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYNIIbI, BEICTPAUBATh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE,
MPOSIBIISISt TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBHXKCHUS, aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBI>KCHUE, PABHOYCKOPEHHOE TMPSAMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy’XarolleM Mupe (B TOM uuciae (PU3MYECKUE SIBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABWXKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTPaUOIECTOBOTO M PEHTTCHOBCKOIO HU3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBA (TpU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBbI, KUHETUYECKAs DSHEpPrus, IOJIHASI MEXAHUYeCKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3NUYECKYI0 BETUYHHY C JAPYTMMH BEIUYHHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULIUA CHUJ, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3aJaud 3alHUChIBATh KPaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
($u3MYECKUX METO/OB, HCIONB3Yysl OMHCAHWE HCCIEIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUST  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3MUecKuX CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXPAaHEHHUSl HPHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTP, M3yUYEeHUE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ  OMbBITAa W €ro  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJIHI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (IU3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUs CBETa OT yIjla MaJCHUs W yria MpeloMIEHUs OT YIJa



NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTH4ecKOro MW TMPYKMHHOTO MAasTHHUKOB,
ONTHUYeCcKass Cujia CcoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JyY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 obecriedeHus: 6€30MacHOCTH MPH OOpallleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pOBbS U COONIIOAEHUSA
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpee;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEJENICHUsI JOCTOBEPHOCTH MONIYYEHHON HH(POpPMAIMN Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-TIONMYJIIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiaieTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHOM WM MCCIIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIb30BAaThb  WU3YUYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszjena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®Puszuka u e€ posib B NO3HAHUM OKPY KAIOLIEro MHUpa
bubmuorexa [JOK
1.1 o - 2
YISt T HayKa © pHpoae https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FISHHCCIHE BETHHAMHBL https://m.edso00.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. IlepBoHavaibHbIe CBeACHUS 0 CTPOCHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpOCHHC BellecTRa https://m.eds00.ru/7f416194
59 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BelIeCTBa https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHEIE COCTOARAA BeMeCTBa https://m.edso0o.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHMHCCROE ABHACHHC https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Bt cu 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenust TBEPALIMU 3 bubmuorexa [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaprertue xatxoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nea 5. PaGora n MoHOCTDH. JHEprus
bu6mmoreka [JOK
51 P 3 1
aboTa K MOWHOCTS https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2 I1 1
> POCTHIC MEXATHIMET > https://m.eds00.ru/7f416194
bu6mmoreka [JOK
. M 4 1
53 CXAHITHECkas SHEprit https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM nudgpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TemoBble siBjaeHHsI
. bubmuoreka [JOK
11 7
(CTpocHHe H CBOHCTBA BeLICCTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 2 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHITTHbIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
FICKTPOMATHHITHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. Mexanunueckue siBJeHUSA
11 MexaHnuecKkoe IBUKEHHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SAMMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHPI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. MexaHn4yeckHe KoJ1e0aHus H BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHUHCCKHE KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHUHICCKHC BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3pnen 3. DiieKTpoMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znea 4. CBeToBbBIC ABJIECHUS
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBanToBbIe siBJIeHUS
bubmuorexa [JOK
1 nu 4 1
5 CIIyCKaHHUE U TOTJIOIIEHHE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlAepHbie peaxiit ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

14

1.5

pas3indaTrb SABJICHHUA MO0 OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘IGCKOC SABJICHUC

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUA B
OKpY’KalolleM MHpe, B TOM 4YHucCie (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 33auy B YUEOHYIO, BBIICIATH

CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) GUBNUECKUX SIBICHUN

ONHUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCHONB3Ysl (pU3MUECKHe BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHHsI U eUHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH

XapaKTCpU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaTu4dCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIBIATh INPHUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKHX IIaroB ¢ omopod Ha 1 — 2
M3y4YCHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (GU3MUECKUX 3aKOHA WIIN

3aKOHOMEPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33J]a4dl  3allUChIBaTh KPAaTKOE yCIOBHE, IMOJCTABISAThH
¢u3nveckre BeTUUUHBI B (DOPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
(bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICISTH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QOpMYyIUpOBaTh  IPOBEpsiEMbIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEMAI0KECHHOMY IUIAHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBIITOJIHCHUU I/I3MCpCHI/II71 COGI/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh TNPUHIMNBI  JEHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOANUTH TNPHUMEPHl (HAXOAWTh HMH(pOpPMAIMIO O MpuUMepax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YYEHHBI IOHATUWHBIM amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIIIOJIHEHUEM IUIAHA JEUCTBUM, aJ€KBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX




8 KUIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
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HCIIOJIB30BaTh IOHATHA

1.2

1.3

pa3jinyaTtb SABJICHUA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JCMOHCTPUPYIOHINX JAaHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/7a4dy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

14

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA TeI M (PU3UUECKUE SIBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, I[PU ONUCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICA  MCHOJb3YEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULBI (PU3MUECKUX BEITMYUH, HAXOIUTh (HOPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU, CTPOUTh  TIpadUKud  M3YUYEHHBIX  3aBHCHMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alUCbIBaTb €ro  MareMaTu4dcCKOC

BBIPAKECHHE

1.6

O00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHHUE U3 |
— 2 JOTMYEeCKUX MLIaroB ¢ MOMOIbI0 1 — 2 W3yuyeHHBIX CBOICTBa

bu3nyecKuX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3aaul B 2 — 3 NEUCTBUSI, UCMHOJIb3Ysl 3aKOHBI U
dbopMyIibl, CBS3BIBAIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBUS 3a/1a4M 3alIMChIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1 peIIeHHs 3a7add, BHIOMpPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMbIe Uil €€ pelIeHUs, MPOBOAUTHh Pacuy€Thl U CPAaBHUBATH
MOJly4eHHOE 3HaueHWue (PU3UYECKOW BEIMYMHBI C W3BECTHBIMH

JaHHBIMHU




1.8

1.9

pacrio3HaBaTb NpPOOJEMBI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIU
(U3NYECKUX METOJ0B, UCIOJb3Ys ONUCAHUE UCCIICIOBAHUS, BBIACIATD
IIPOBEPSIEMOE IIPENII0JIOKEHNE, OLIEHWBATh IPABWIBHOCTH IOpsIKa

IMPOBEACHUA UCCIICA0BaHMA, ACJIaTh BBIBOIABI

NPOBOJUTH OMBITHI 10 HAOTIOACHUIO (DU3MUYECKUX SIBICHUNA WM
bu3MYeCKUX  CBOWCTB  Tel:  (opMyIupoBaTh  MpOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  IPEIIOKEHHOTO

000py10BaHMs1, OMUCHIBATH X0/ OMBITA B (HOPMYITUPOBATH BBIBOIBI

1.10

BBIIIOJHATL IMPAMBIC H3MCPCHUA C MCIIOJIB30BAHUCM AHAJIOT'OBBIX
HpI/I60pOB Hn JaT4YUKOB (I)I/ISI/I‘ICCKI/IX BCJIMYNH, CPABHUBATL PC3YJIbTATHI

MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

1.12

1.13

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX H3MEPECHUM:
IUIAHUPOBAaTh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienys  IpeUIoKeHHOMY  IJaHy,  (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOIUIl U IpaduKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHUA

MMpOBOANTH KOCBCHHBIC HU3MCPCHUMA q)HSI/I‘{CCKI/IX BCJIIMYHH:
IJIaHUPOBATb U3MCPCHMU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (914% HpeI[HO)KeHHOﬁ HHCTPYKIIMK, W BBIYHUCIATH 3HAYCHHUC

BCINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHUM U HEOOXOJIUMBbIE

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI o CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
QJICKTPHUICCKUX Lielleli ¢ IIoCIeIOBaTEIbHBIM U napauiCIbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCJIIOBHBIC 0003HaYCHUS

9JICMCHTOB 3JICKTPUYCCKUX L[GHGfI

1.16

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM

KU3HU i obOecriedeHHsi O€30MacHOCTH TpU  OOpaimieHuu ¢




1.17

npuOoOpaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B OKp}I)KaIOIHeﬁ cpene

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAaHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TPU  BBINOJHEHUHM Y4eOHBIX 3aJaHUM  HAy4YHO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3Mdeckoro coaep)kaHus, CIpaBOYHBIC
Marepuaibl, pecypchl cetu HuTepHeT; BIageTh NpuéMaMu
KOHCIEKTUPOBaHHUS TEKCTa, mpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOU

3HAKOBOHM CUCTEMBI B IPYTYIO

1.19

1.20

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMS,
00001mmas wHPOPMAIMIO M3 HECKOJIBKMX HCTOYHHUKOB (PU3UUYECKOTO
COJICpP)KaHUs, B TOM 4YHUCJIC NYOIMYHO MPEACTABIATh PE3yJIBTATHI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIOJb30BaTh HM3YYEHHbIM MOHSATUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPpU BBITTOJIHCHUHN y‘Ie6HI>IX IIPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/I?,I/ILICCKI/IX
mponeccoB pacupeCaAciIATb 00513aHHOCTH B rpyarne B COOTBETCTBUU C
IIOCTAaBJICHHBIMU  3aJadyaMHu, CJICIUTb 3a BBIIIOJHCHHCM IIJIaHa
HeﬁCTBHﬁ )51 KOPpPCKTUPOBATH €ro, aJICKBATHO OIICHUBATDb
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BBbICTPAHMBATDH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHe, IMPOSBJIAA T'OTOBHOCTH

paspemaTh KOH()IUKTHI
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HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

pa3jinyaTtb SABJICHUA IO ONMHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JCMOHCTPUPYIOHINX JAaHHOC (bHSH‘ICCKOC SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/7a4dy B y4eOHYIO, BBLACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUN

14

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, I[PU ONUCAHUU TMPABUIIBHO
TpakTOBaTb  (PU3MYECKUII  CMBICA  MCHOJb3YEMBIX  BEJIMYMH,
0003HaueHMsI M €AUHULBI (PU3MUECKUX BEITMYUH, HAXOIUTh (HOPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa HW  3alUucCbiBaTb €ro  MareMaThu4dcCKoOC

BBIPAKECHHE

1.6

O00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalUHd IPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMYecKUX MLIaroB ¢ MOMOIIbI0O 2 — 3 W3yuYeHHBIX CBOICTBa

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THBIE 3a7a4yM (OMHparommecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCIONB3ysT 3aKOHBI U  (OPMYJbI, CBS3bIBAIOIIUE
¢u3nveckne BENWYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3alaud
3alMUCbIBAaTh KpPATKOC YCIOBUC, BbIABIATH HCAOCTAOIMIUC  HIIN
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIC
JUIsl peleHus, MPOBOAUTH Pacy€Thl U OLCHMBATh PEATUCTUYHOCTD

MOJIyYEHHOT0 3HAUYeHHUS (PU3HUECKON BEITUUUHBI




1.8

pacno3HaBaTh MPOOJEMBbI, KOTOPBIE MOXHO PEUIMTh IMPH HOMOIIN
(bu3MYECKUX METOJOB, UCIOJb3Ysl ONMCAHUE HCCIIEAOBAHUS, BBIAEIAThH
IIPOBEPSEMOE TIPENAINOJIOKEHNE, OLIEHUBATh IPABWIBHOCTh IOpSAKa
NPOBEJEHUS] UCCIEOBaHMs, JeNaTh BbIBOJABL, HHTEPIPETUPOBATH

pe3yJibTaThl HAOIIOCHUIA U OIIBITOB

1.9

1.10

HOPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUHA WIN
(U3MYECKUX CBOWCTB TEJNI: CAMOCTOSATENILHO COOMpATh yCTAaHOBKY M3
n30BITOYHOTO Habopa 00OpYy/IOBaHMUS, ONMUCHIBATH XOJ OIBITA U €r0

pe3ynbTaThl, (HOPMYIUPOBATH BHIBOJIBI

NPOBOJUTh TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPCHUH,
ompenenss cpenHee 3HAUCHHE H3MepseMON BeIHYuHBI ((POKycHOE
paccTostHue coOuparoimeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHUs (U3MEPUTENBHOIO IpUbopa)

1.11

NPOBOJUTH HCCIENOBAHUE 3aBHCUMOCTEH (DHM3WYECKHX BEIHYUH C
UCIOJIb30BAHUEM TMPSMBIX HU3MEPEHUI: IUIAHUPOBAaTh HMCCIEIOBAHMUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThI
MOJYYEHHOH 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUZAE TaOIUIHU

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

1.12

1.13

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEIMYHUH:
IUTAaHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBbHYIO YCTaHOBKY
U BBINOJHATE M3MEPEHHUdA, CIEays MNPEII0OKEHHON WHCTPYKILIHH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI M aAHAIM3UPOBATh IIOJIyYCHHBIE

PE3YyJIbTAaThI C yLIéTOM 3aJlaHHOM MOrpeIIHOCTHU I/ISMepeHI/Iﬁ

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

pa3ianyaTh OCHOBHbIE MPHU3HAKU W3YYEHHBIX (PU3MUECKHX MOJIENEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUSUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JINH34, IJIAaHETapHas MOJENb aTOMa, HyKIOHHAS

MOZCIIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS H3yUYEHHBIX MPUOOPOB H
TEXHHUYECKUX YCTPOWCTB C OMNOPOM HA HMX OIUCAHUSA, HUCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYECKUX SBJICHHA U HEOOXOIUMBIC

(bu3YeCcCKre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMBI W  CXEMATUYHBIC PUCYHKU  HU3YUYCHHBIX

TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u




TEXHOJIOTUYECKUX TIPOLECCOB IMPH PEHICHUH Y4eOHO-TIPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI ISl TOCTPOSHUSI N300paKEHUH B MJIOCKOM

3epKalie ¥ CoOMparoiel JINH3e

1.17

NOPUBOAUTH TNPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPY XKAIOIIeH cpeie

1.18

OCYIICCTBIISATh MOUCK MHPOPMAITUN (DU3UIECKOTO COACPKAHUS B CETH
WutepHer, camocTosTenbHO (GOpPMYyNIUPYsS TOUCKOBBIM  3ampoc,
HAaXOJUTh TMYTU  OMNPEACNICHUS  JOCTOBEPHOCTH  MOJYYCHHOU
uH(pOpMallMM Ha OCHOBE HMMEIOMIMXCS 3HAHMM M JOTMOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TIPU  BBINIOJHEHUHM Yy4YeOHBIX 3aJaHUN  HAY4YHO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3M4ecKoro coaep)kaHus, CIpPaBOYHBIC
Marepualibl, pecypcbl cetu MHTEepHeT; BiaAeTh NpPUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOPMAIIUU U3 OJIHOM

3HAKOBOHM CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBEe HMH(pOpPMallUM M3 HECKOJbKUX HMCTOYHHUKOB (PU3NUYECKOIO
coJiepXKaHusl, MyOJMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HIU
HCCIIENOBATENIBCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN allapaT U3y4aeMoro pasaena
GU3MKM U COMPOBOXKIATh BBICTYIUIEHHE IMpe3eHTaluueld ¢ y4éTom

0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB

P BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPENeNsITh 005 3aHHOCTH B IPyIIe B COOTBETCTBUH C
MOCTABJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ B JEATENbHOCTh TPYINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMOJICHICTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pa3pemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kon Kon

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHUPA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
11 Ou3nyecKkue  SBICHUSA: MEXAHWYECKUE, TEILUIOBBIE,

QJICKTPUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts

n3MepeHuil. MexayHapoHasi cucteMa eIMHULL

ECTCCTBGHHOHay‘IHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO)ICHI/IC,
IIOCTaAaHOBKAa HAYYHOT'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 TPOBEPKE THUIIOTE3, 00BsICHEHHE

HAOJIOIaEMOTO SIBJICHHUS

1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH

[IpakTuueckue padbOTHI:
N3mepenue paccTossHUMN.
L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Omnpenenenne pasMepoB MajbIX TEJ.
N3mepenune TemmepaTypbl IPU HNOMOIIN KUJIKOCTHOTO

TEPMOMETpA U JIaTUNKa TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHU A O CTPOEHUU BEILIECTBA
CrtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.

2.1 OnbIThl,  J10Ka3bIBAIOLIME  JIUCKPETHOE  CTPOEHHUE

BEIECTBA

2 JlBrwkeHne  dacTmi — BemiecTBa. CBSI3b  CKOPOCTH
2.2 JIBWKEHMSI 4YacTHIl C TemIeparypoid. bpoyHoBckoe

nBwkeHue, 1uddy3us

23 BzanmopeiicTBre 4acTHUIl BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKUBAaHUC




2.4

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE TIa30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tel.
B3aumocBs3p Mexay CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psiioB  (C
HCIoJib30BaHueM (otorpaduii).

OnbIThI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o 0OHapYKEHHIO JecTBUS CHII

MOJICKYJIIPHOI'O IPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

o~ MexaHunueckoe JIBYDKEHUE. PaBHOMepHOE U
' HEpaBHOMEPHOE JIBUKEHUE
3.9 Ckopoctb. CpenHsAst CKOPOCTb IIPU  HEPABHOMEPHOM
' JBUKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHMS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIHMYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cua Kak XxapakTepuCTHKa B3aMMOIEHCTBHS Tel
38 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTd. Cuia TSHKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
38 Cuna tpenusa. TpeHHE CKOJIBXKEHUS U TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBlICHHBIX IO OJHOM IPSIMOM.
' PaBHOElCTBYIOIIIASA CHIT
[IpakTrueckue pabOTHI:
3.10 OmnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JBMIKCHHS

(mapuka B KUAKOCTH, MOJENIU  DIEKTPHUUECKOTO




3.11

3.12

aBToMOOWIE W Tak pjanee). OmpereneHue cpenHei
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HAaKJIOHHOM  IuIocKOocTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIIUE
3aBUCUMOCTh PaCTsDKEeHUs (nedopMmaryiv) mpyXKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpUKaACArOIINXCA HOBerHOCTef/'I

Du3nuecKue SIBJICHNUs B IPUPOJE: IIPUMEPHI IBHKCHHUS C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW UM HEXXHMBOW IIPUPOJIE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, )KUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCMMOCTD JIaBJICHHS Tra3a OT 00bEMa,
' TEMIIEPATYPbI
43 [Tepenaya maBrneHUs TBEPABIMHU TEJIAMH, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [TneBMaTu4eckre MaluHbI
3aBHCHUMOCTh  JaBIIEHUS KUAKOCTH OT TIyOHHBI
4.4 IMuapocraTuyeckuii mapagokxc. CooOmaronmecs cocy/bl.
lMunpaBinueckre MeXaHU3MbI
AtMmocdepa 3emnu u atMmocdepHoe napneHue. [IpuanHb
45 CYIIIECTBOBaHUS BO3AYITHOW oOomouku 3emin. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBIEHUS OT
BBICOTHI HaJT YPOBHEM MODSI
46 N3mepenue armocdepHoro npasneHus. IlpuGopel s
' W3MEPEHUsT aTMOC(EPHOTO JTABIICHHS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxuMmenoBa) Cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. BoznyxomnnaBanue
49 [IpakTrueckue pabOTHI:

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH B€Ca TCjJa B BOAC OT




00béMa TMOTPYXKEHHOH B JKHIAKOCTh YAcTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHON B XKHUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Konctpyupoanue apeomMerpa HIIH
KOHCTPYMPOBAaHME  JIOAKM WM OmpeaeseHue  eé

rpy30I0AbEMHOCTH

4.10

dusnueckue SABJIICHUS B npuponac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

411

TexHuueckue yCcTpOHCTBAa: COOOLIAIOIIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HacocC,

apeomerp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocTeie  MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
' m1ockocTh. [IpaBuno paBHOBecHs ppryara
5.4 [IpumeneHue mpaBuiia paBHOBECHS phlyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. ITpocTtrie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmmanpHast SHEPTUM TeJA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TostHass MexaHW4YecKas JHEprus. 3aKOH W3MEHEHUS W
' COXPAaHEHUS MEXaHMYECKOH SHEePTUU
[IpakTuyeckue pabOTHI:
5.9 Omnpenenenne pabOTHI CUIIBI TPEHHS TIPH PABHOMEPHOM

JABMOKCHUM TCJla IIO I‘OpI/I3OHTaJ'H:HOI71 IMMOBCPXHOCTHU.




HccnenoBanue yCIIOBUI paBHOBECHS phlyara.
N3mepenne KIIJ| HaknonHOW mmiockoctu. W3ydeHue

3daKOHa COXpaHCHUA MEXaHHUYECKOM SHCPIUn

5.10

5.11

®dusnueckue SBICHUS B NPUPOJAE: pblYaru B TeEJe
YelioBeKa

TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC

MEXaHU3MBI B 6BITy




8 KUIACC

Kon Kon
IIpoBepsieMble Y1eMEHTHI COAePKAHUSA
pa3nena Jj1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIC  TOJIOKEHHSI  MOJICKYJISIPHO-KHMHETHYECKOU
6.1 TEOPHUHM CTPOEHHUS BemlecTBa. Macca ©  pa3mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOMINE  OCHOBHBIC
MIOJIOKEHHSI MOJICKYJIIPHOKUHETUYECKON TEOpUH
Mopgenn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTro
6.2 cocTosiHMi BemecTBa. Kpucramindeckue M amMop(dHbIC
Tena
OObsicHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TOJIO)KCHUH MOJICKYJISPHOKHHETHUECKOU
TECOPHUH
6.4 CmaumnBaHuE U KaMJUISIPHBIC SIBIICHUS
6.5 TemoBoe pacupeHne u cxaTue
6 56 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
' TETUTOBOTO JIBIDKEHHSI YaCTHUI]
67 BuyTtpennsist sneprusi. CrnocoObl H3MEHEHHsI BHYTpEHHEH
' SHEPIHH: TEeIUIoNepeaua i CoOBepIeHue padboThl
6.8 Bunasl Temonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS,
' U3ITy4YeHHe
KomnyectBo  TemnoTel.  YienbHas — TeIJIOEMKOCTb
6.9
BEIIIECTBA
TernmooOMeH W TeIuIOBOEe paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OanaHca
611 [TnaBnenne n OTBEpACBaHNE KPUCTALUTUIECKUX BEIIECTB.
. VY nenpHas TEIIOTa TUIABICHUS
[TapooOpazoBanne w  KoHAeHcamus.  McmapeHnue.
6.12 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.

3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpHOTro




JaBJICHHUA

6.13
6.14

BnaxnocTe BO3ayXxa

BHCPFI/IH TOIIJINBA. y,Z[CJ'IBHaH TEIIOTA Cropanus

6.15

6.16

6.17

[Mpuanumel  pabotel  TerioBbix  aurarenei  KITJ]
TEIIOBOI'O JBUTaTelis. TeIIoBhle ABHTATEIM M 3aIlIuTa
OKpYKarolleu cpebl

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUU B TEIJIOBBIX

nponeccax

[IpakTuueckue padbOTHI:

OnbIThI no OOHapyKEHHUIO JEUCTBUSA CHUII
MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITl TIO BBIPAIIMBAHUIO KPUCTAJJIOB TMOBAPEHHOMN
COJIM WJIU caxapa.

OnbIThI 110 HAOJIOIEHUIO TEIJIOBOTO PACHIMPEHUs Ta30B,
YKAJIKOCTEN U TBEPJBIX TEIL.

Ornpezenienne naBieHUs BO3AyXa B OAJIJIOHE MIMPHUIIA.
OnbITEL, JAEMOHCTPUPYIOIIHE 3aBUCUMOCThH JIaBJICHUS
BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIXKICHUSI.
[IpoBepka rumnore3bl JHUHEHMHOW 3aBUCHMOCTH JJIMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TeMIIepaTyphI.

HaGmronenne w3MeHeHUs] BHYTPEHHEW JHEpPrHM Tela B
pe3ynbTare Teronepeaadn U padoThl BHEITHUX CHIL.
UccnenoBanue siBjeHUS TETNIOOOMEHA TTPU CMEIIMBAHUHT
XOJIOJTHOW U TOPsTYE€ BOJIBI.

OmpeneneHue KOJWYECTBA  TEIUIOTHI, MOJYYEHHOTO
BOZIOW TMpHU TEIIO0OOMEHE C HArpeThiM METALUTHYECKUM
AITAHIPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.
UccnenoBanue npolecca UCapeHus.

OrnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3yXa.

Omnpenenenue yAeIbHON TEMJIOTHI TUTABJICHHUS JIb/IA.

6.18

@usnueckue SBICHUA B NPUPOAE: IOBEPXHOCTHOE




6.19

HaTsOKEHUE W KalWUIIpHBbIE SIBICHUS B MPHUPOJIE,
KpUCTaJJIBl B Iipupoe, u3inydenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bl; 00pa30oBaHKUE POCHI, TyMaHa,

HHes, CHera.

Texuuyeckue  ycTpoicTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOBb30BAaHUSI KPUCTAILIOB, >KUJKOCTHBIH TEPMOMETD,
JaTYMK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUT'aTCJIb BHYTPCHHET'O CI'OPAHUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHWA

7.1 Dnektpuzanus Tel. [[Ba posa aMeKTpUIECKUX 3apsiioB
B3aumopeiictBue 3apsbkeHHbIX  Tenl.  3akoH Kysona
7.2 (3aBUCUMOCTDH CHUJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJ OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]Ty TEIaMU)
Dnektpuyeckoe nojie. Hanpspk€HHOCTh 3JIEKTPUUECKOTro
7.3 nons. lIpyHOUD Ccyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha KaYECTBEHHOM YPOBHE)
Hocurenu »siexTpuuyeckux 3apsaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuit 3apaa. Ctpoenue aroma. [lpoBonHukM u
JTUAJIEKTPUKU
7.5 3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
- DNEeKTpUYECKUil  TOK.  YCIOBHUS  CYILIECTBOBAHMS
' AIEKTPUIECKOTO TOKA. ICTOUHUKY TTOCTOSIHHOTO TOKA
JeiicTBus AIEKTPUUYECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTSAX M Ta3ax
- Onektpuueckass menb. Cuia Toka. OJIEKTPUUYECKOE
' HarpspDKEHUE
29 CornpoTuBieHue MIPOBOJIHUKA. VnenbHoe
' CONPOTHUBIICHNE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu
7.11 [TocnemoBarenbHOE W THapajieIbHOE  COEIUHEHHUE




MPOBOJTHUKOB

7.12

Pabota W MOIIHOCTB JJIEKTPUYECKOTO TOKA. 3aKOH

Jxoyia — Jlenua

7.13

7.14

7.15

7.16

7.17

DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKOM

sHepruu B ObITy. KopoTKoe 3aMbIkanue

IlocTossTHHBIE MarHUTEHI. BSaHMOHeﬁCTBHC IIOCTOSAHHBIX

Mar"HuToB

MarautHoe 10jIe. MarHuTHoe 1I0jIe 3eMJIM M €To

3HAYEHUE A )KU3HU Ha 3eMIie

OmngIT 9pCTCI[a. MaruutHoe 1one QJICKTPHUYCCKOI'0 TOKaA.

HpI/IMeHeHI/Ie QJICKTPOMArouTOB B TCXHUKE

JlelficTBE€ MAarHUTHOTO MOJS Ha IPOBOJAHHUK C TOKOM.
ONEeKTpOABUTaTENb NOCTOSIHHOrO TOKa. Mcnosp3oBaHue
JJIEKTPOJBUIaTelei B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIIOpTe

7.18

7.19

OIMBITEI ®Dapanes. SIBieHune 3JIEKTPOMATrHUTHOMU

nHaykuud. [Ipasuno Jlenna

DIEeKTpOreHeparop. CrniocoOsr MOJIyYEHUSs
BJIEKTPUYECKON SHEPIumu. DNeKTPOCTaHITUN Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHEPIrun

7.20

[IpakTuueckue padbOTHI:

OmnbITH IO HAOIOIEHUIO DIEKTPU3AINH TNl WHIYKITHEH
U TIPY CONPUKOCHOBEHHH.

HccnenoBanne JeHCTBHUA AJNEKTPUUECKOTO IO  HA
MIPOBOJTHUKY H JHDJICKTPUKH.

COopka ® mpoBepka pabOTHl AJIEKTPUUYECKON IETH
MTOCTOSTHHOTO TOKa.

W3mepeHue u peryaupoBaHue CHITbI TOKA.

W3mepeHue u peryanpoBaHue HapsHKEHUsI.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA, UAYIIETO Yepes3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpPA U HANPSKEHUS

Ha pE3ucCTOopcC.




OnbIThI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTD
IEKTPUUYECKOTO0 CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUA  TIPU
[OCIEI0BATEIBHOM  COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapayieIbHOM
coeAuHeHUn  pe3uctopoB.  OmpeneneHune  paboOThI
JIEKTPUUYECKOrO0  TOKA, UAYILIEr0 4Yepe3  PEe3UCTOp.
OmnpeneneHue  MOLIHOCTH — JJIEKTPUYECKOrO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYIIErO Yepe3 JIAMIIOYKY, OT HamlpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O B3aHMOIICI>'ICTBI/IH IIOCTOSAHHBIX MAarHuTOB.
W3ydyeHne MarHUTHOTO I0JIsi TOCTOSIHHBIX MarHUTOB MIPH
ux o0beAMHEHUM M pasjeneHud. VcciempoBaHue
JIEACTBUSA JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPENKY.
OnbITEl,  JEMOHCTPHUPYIOIIWE  3aBUCUMOCTHb  CHJIBI
B3aMMOJCICTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHWs TOKa B KaTylike. l3yueHue

I[CflCTBI/ISI MAarouMTHOIrO I0Ji1 Ha IMPOBOAHUK C TOKOM.

Konctpyuposanue " H3y4YEHUE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KIL
JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O

HUCCICIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOWUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

dusnueckue SBICHUS B TPUPOJE: DICKTPUUECKHE

ABJICHUsI B  aTMocdepe, DIEKTPHUECTBO  JKUBBIX

7.21 OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoICcoB,
POJIb MAarHUTHOTO TIOJIS ISl )KU3HHU Ha 3eMiie, TOJsIpHOe
CUSTHUE

29 TexHuueckue yCTpPOWCTBA: JJIEKTPOCKOIN, aAMIEPMETD,

BOJIbTMETpP, PEOCTAT, CUETUUK DJIECKTPUUECKON DHEPIUH,




AJNIEKTPOOCBETUTENbHBIE ~ TPHUOOPHI,  HAarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
MPEOXPAHUTEIH, JJICKTPOMArHUT, 3JICKTPOJIBUTATEb

MMOCTOAHHOI'O TOKA, rCHCPATOP MOCTOAHHOI'O TOKA




9 KVIACC

Kox Kox snemenra [IpoBepsieMble AIE€MEHTHI COACPHKAHUS
pazznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuueckoe JBUKEeHHe. MaTepuanbHas —TOYKAa.
' Cucrema orcuéra
8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPAMOIMHEHHOE IBHKCHHE
HepaBHomepHoe mnpsimosnHeitHoe amxeHue. CpemHsis
8.4 W MTHOBEHHas CKOpPOCTh Tella MPH HEPaBHOMEPHOM
JIBUKCHHAH
8.5 VYckopenue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEMHOE
' JBUKCHHE
8.6 CBoboanoe nagenue. OnbiTel ["ammnes
PaBHOMepHOE ABWKEHME MO OKpyx)HOCTU. llepumon u
8.7 yacrtoTta oOpamieHus. JIuHeiiHas M yrioBas CKOPOCTH.
LleHnTpocTpeMuTENIEHOE YCKOPEHNE
8 8.8 [lepsriii 3akoH HetoToHa
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroTona
8.11 [TpuHIMIT CynIepro3uuy CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: CHJIa TPEHUS CKOJIbKEHHS, CUJa TPEHUS
' MTOKOS, IPYTHE BUIBI TPEHHUSI
814 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHHS.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 Hpwxenne  ruiaHer  Bokpyr  Connuma.  IlepBast
' KOCMHYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpy3ku
PaBHOBeCcHe MaTepuaIbHON TOYKH. AOCOJIIOTHO TBEPAOE
8.16
TEIo
817 PaBHOBecue TBEpMOrOo Tela € 3aKPEIUIEHHOM OCBIO

BpaieHuss. MoMeHT cuibl. LleHTp TspkecTn




8.18

Nmnynsc Tena. M3menenne ummynbsca. UMmysibc cuiibl

8.19

3aKOH COXpaHEHMs UMITYJIbCa

8.20

PeakTuBHOE NBUKEHUE

8.21

Mexannueckasi paboTa U MOIIHOCTb

8.22

8.23

8.24

8.25

PaGora cun TskectH, ymnpyroctd, TpeHus. Cs3b

SHEPruu U paboThl

HOTGHHI/IaJIbHaSI OHCPIusa TC1a, HoAaHATOIO Hazg

ITOBEPXHOCTHIO Seman
ITorennumansHas OHCPIusa c)KaTon IMPYKHUHBI

Kunernueckas OHCPIHUA. TeopeMa 0 KUHETHYCCKOM

SHEPruu

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpegHel CKOPOCTH CKOJBXEHUs Opycka
WM JIBUJKEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Tena NMPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJI0CKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HauyalbHON CKOPOCTH.
IIpoBepka THIOTE3Bl: €CIM NIPU PABHOYCKOPEHHOM
JNBUKEHUM 0€3 HadyaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psJ  HEUYETHBIX YHCEI, TO COOTBETCTBYIOLIME
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHHUS
OT CWIbl HOpMalbHOro JamineHus. OrnpeneneHue
KodpduuueHTa TpeHus CcKoiabxkeHus. Omnpenenenue
KECTKOCTH TMpykuHBL. OnpeneneHue padOThl CHIIbI
TPeHHUsI TpU PABHOMEPHOM JIBIDKEHUH Tela 110
rOpU30HTaNIbHONW ToBepXHOCTH. Ormpenenenue padboTHI
CUIBI  yOpPYyrocTh  NIpU  HOABEME  Ipy3a C
HCIIOJIb30BAHUEM  HEMOABM)KHOIO M IOJBHUYKHOTO

OJIOKOB

8.28

dusndyeckue sABJICHUS B Ipupoac: MPUIKWBBEI U OTIIHMBEI,
JABMOKCHHEC IIJIAHCT ConHeyHoH CUCTCMbI, PCAKTHBHOC

JABUXXCHUC KHUBBIX OPraHU3MOB




8.29

TexHuueckue  yCTpOMCTBA:  CHOUMIAOMETP, JATUYUKHU

IIOJIOKCHMUS, PACCTOSAHNA U YCKOPCHUS, PaKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarensHoe JABHXKCHUC. OcHOBHEBIE XApaKTCPUCTHUKH

KoJieOaHUM: Iepuo/l, 4acToTa, aMILIUTY1a

9.2

9.3

Maremarnueckuit u IIPYyKUHHBIN MasITHUKU.
IIpeBpartiieHre sHEprun Npu KojaedaTeIbHOM JBHKEHUH

3aryxaromue kosiebaHus. BwIHYyXIeHHBIE KOJICOAHUS.

Pe3onanc

9.4

Mexanuyeckue BOJHbI. CBONCTBA MEXaHUYECKUX BOJIH.
[IpononbHbBIE U TIONIEpEYHBIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTbh €€ paclpocTpaHeHUs. MexXaHU4eCKHUe BOJIHbI

B TBEPIOM Telle, CEHCMUUYECKHIE BOJIHBI

9.5

3Byk. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wnudpas3Byk u yapTpazByK

9.7

9.8

[IpakTuueckue padbOTHI:

OmnpeneneHue 4acToThl M Hepuoja  KojebaHuit
MaTeMaTHYECKOTO MasiTHHKA.

OmnpeneneHue 4acToThl M Hepuoja  KojeOaHui
MPY>XKHHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — IepuoJa  KoJieOaHui
MOJIBENIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Tepuoja  KoJieOaHui
MPY)KHHHOTO MasTHUKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHuin rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a U JKECTKOCTH
npyxunsl. 3Mepenue yckopeHus cBOOOIHOTO MaieHUs
dusnueckue SIBICHUS B MPHUPOJE: BOCIPHITHE 3BYKOB

JKUBOTHBIMH, 3CMIICTPSAICCHUC, ceilicMu4ecKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHuueckue yCTpPOMCTBA: 53XOJOT, HCIOJIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10
10.1

DNEeKTPOMAarHuTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJHBI.
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CBoiicTBa 3JIEKTPOMATHUTHBIX BOJTH
10.2 [Ixana 3neKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja cBera. CKOpPOCTb CBeTa.
' BomHOBEIE CBOliCTBA CBETA
[IpakTrueckue pabOThI:
10.4 N3ydyeHue CBOWMCTB  3JIGKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
®dusnyeckue SBJICHUS B TMpUPOJE: OHMOJIOTHYECKOE
10.5 JIeHCTBHE BUJIUMOTO, YIBTPaPHUOIETOBOTO Hu
PEHTTEHOBCKOTO M3TyUYCHHH
106 Texauueckue YCTpOWCTBA: UCIIOJIb30BAaHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SIBJIEHM I
11.1 JlyueBast monenb cBeta. Mctounuku cBeta
11.2 [IpsiMonuHEHOE pacIpOCTpPaHEHHUE CBETA
Otpaxenue ceta. [Imockoe 3epkano. 3akoH OTpakeHUs
11.3
cBeTa
114 [Ipenomnienne cBeta. 3akoH TPETOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHNE CBETA
115 JIunza. Xop tyuel B JIMH3E
116 OnTnueckast cucrema Qoroanmnapara, MUKpPOCKONa H
' TellecKomna
117 I'maz xak onrtudeckas cucTema. bIM30pyKOCTh W
' JATbHO30PKOCTh
118 Paznoxxenue 6emoro ceera B criektp. OnbiTel HeroTOHA.
' CrnosxeHue CeKTpaabHBIX IBETOB. Jlucmepcus cBeTa
[IpakTudeckue pabOTHI:
HccnenoBanme  3aBHCHUMOCTH ~ yria  OTPaKCHHS
CBETOBOTO JIy4a OT yTIJIa MaJIeHHUS.
110 N3ydyeHne xapakTepUCTHUK H300paKeHHsS TpeIMeTa B
' TIJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCHMOCTH — yrjla  MPETOMIICHHS
CBETOBOTO JIy4a OT yIJia MaJICHHs Ha TPAHUIIE «BO3IyX —
CTEKJIO».
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[Nonyyenne u300paXeHUH C TOMOIIBIO COOMparoIeit
JIMH3BI.

Omnpenenenne (OKYCHOTO PACCTOSHHS M ONTHYCCKOH
CHJIBI COOMPAIOILCH JINH3BI.

OBITHI 110 PA3JIOKEHUIO OEJIOr0 CBETa B CIICKT.
OmnbIThl 1O BOCHPHSATHIO I[BETa MPEIAMETOB IPU HUX

HaOJIIOCHNH Yepe3 LIBETOBBIC (PUITBTPHI

dusnueckue SBICHUS B npupoac: 3aTMCHUA COHHI_[a n

11.10 JIyHbl, 11BE€Ta TEJ, ONTUYECKHE SIBJICHHS B arMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11 Texauueckue YCTpOWCTBA: OYKH, [IEPUCKOII,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
s OmnbiTel Pezepdopna u miaHerapHas MOJENb aTOMa.
' Mopnaens atoma bopa
122 Hcnyckanue M MOTJIOLIEHHE CBETa aTOMOM. KBaHTBHI
' JInnenyaTble CIIEKTPHI
12.3 PanuoaxkTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHUs
194 Crpoenne aromHoro szapa. HyknonHas Mozens
' aTOMHOTO sizipa. M30Tons!
125 PannoaktuBHbele mpeBpamienus. I[lepuon momypacnana
' aTOMHBIX Si7Iep
126 SnepHble peakuuu. 3aKOHBI COXpAaHEHUS 3aps0BOrO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u genenus anep. MICTOUHUKY SHEPTHH
' ConHua u 38€311
12.9 Snepnas osHepreruka. JlelicTBHE  paJMOAKTUBHBIX
' M3JTy4YeHUH Ha KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB
12.10 M3ITy4YCHUSI.

I/ICCHCHOBaHI/Ie TPCKOB: M3MCPCHUC OHCPIUHU YaCTUIIbL

110 TOPMO3HOMY Ty TH (110 poTorpadusim).




W3mepenune paanoakTUBHOTO (poHa

®usnueckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN

paaOaKTUBHBIN ¢ox, KOCMHUYECKHE Ty4H,
12.11 pPallOaKTUBHOE W3JIyYEHHE NPUPOIHBIX MHHEPAJIOB,
NeiCTBHE paJMOaKTUBHBIX M3IYYCHHH Ha OpraHusM
YeJioBeKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUAYATbHBIN 103UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

[lonnmanne ponm  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poiaud (U3MKM B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOruid, 00 3BOJIOLUU
¢bu3nyecKkux 3HaAHUH M MX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, OOBSCHEHHME MPOLIECCOB OKPY’KAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUsI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopun
CTPOEHHS BEILIECTBa, O (U3MUYECKON CYIIHOCTH SIBICHUHU NPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHME pa3iInuydaTrh SBJICHUS N0 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBIICHHUE;
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIECHUIN
B OKpYXKalolIeM MHpe, BbIIEISAS UX CYIIECTBEHHbIE CBOWMCTBA

(mpu3HaKH)

BJ'Ia,I[CHI/IC OCHOBaMH ITOHATHMHOI'O arrmapara W CHUMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I U HUCIIOJIB30BAHHE HX IJId PCIICHUA y‘-Ie6HLIX 3aaa4,
YMCHHUC XapaKTCPpU30BaATb CBOMCTBaA TCI, (bI/ISI/IquKI/IC SABJICHUA H

MPOIIECCHI, UCTIOJIB3YS QyHIAMEHTAIBHBIC U AMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YYCHHBIC CBOMCTBA Te U (bI/ISI/I'-IeCKI/Ie SIBJICHUA,

HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCIIMYHHBI

BnageHnne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
cOOJIOIEHHsT TPaBIJI OE30MACHOTO TPyJa: HaOMIOACHUE (PU3HMUECKUX
SIBJICHUM

YMEHHE CaMOCTOATEIbHO COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yMEHHE IUIaHUPOBAaTh HU3MEPEHUs, CaMOCTOATEIbHO CcoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpayKOB, yUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BEIBOBI 110 pe3yIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbsICHEHUS (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMeHue XapakTepu30oBaThb INPUHLUIBl  JACUCTBHS TEXHHUYECKHUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH
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YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHMEM HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATH JOCTOBEPHOCTh
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3UYECKOT0 COJIEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiageHue O0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1€MEHT COACPKAHMS
1 MEXAHMWYECKUE SIBJIEHUA
11 Mexannueckoe JnBHkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
- OTHOCHUTECIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPEeIHEH cKopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4yae PaBHOMEPHOT'O NPSIMOJIMHEUHOIO IBUKEHUS:
13 x(t)=x,+vt
I'padyiku 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU CKOPOCTH, NPOSKIIHH
MEpEMEILICHUS, MyTH, KOOPJAWHATHI MpPH PABHOMEPHOM MNPSMOJIUHEHHOM
JBHKCHUU
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae pPaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
Se(f)=vy = f+ay = ;
2
@opmynbl 711 TPOCKIHUHM TMEPEMEIICHUS, MPOEKIUUA CKOPOCTH U MPOCKIUH
YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM IPSMOJIUHEWHOM JIBUKECHUMU:
2
14 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz =2£ITS_T
I'paduky 3aBUCHMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHS, MPOCKIIUU
CKOPOCTH, TPOEKIWN TEPEMENICHUS, KOOPAWHATBHI TPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBoOonmHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaJCHUE Tella IO
L5 BePTUKAIN (ABMKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIHHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHS,

MPOCKIIMA CKOPOCTH W KOOPAWHATHI TP CBOOOJHOM TAJEHUU Teja TI0




BEPTUKAIH

CkopocTh pPaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpykHocTH. HampaBienue
CKOpOCTH.

®opmyna Uil BBIUKCICHUS CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH U NEPUOJ

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opMyiia Il BBIYUCICHHS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaleHUS:
1
V==
T
Macca. IInotHocTh BemecTBa. @opmyiia 1 BBIYUCIEHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TeJIa U BEKTOpa CUIIbI, ACMCTBYIOLIEH Ha
TEJI0
Bzaumopeiicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
TpeHune nokos U TpeHue ckoabxeHus. dopmyrna 11 BEIYUCICHUS MOLYJIS CUIIBI
1.12 TPEHMSI CKOJIbKCHHUS:

Fszp-N




1.13

Hedopmarus Tena. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=Gg -1 _2
R
Cuiia TskecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIBI TSKECTH BOJIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet Bokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOopHas pu3ndeckasi BeIMYNHa.
p=mi

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cuiib

1.16

1.17

1.18

3aKkoH COXpPaHCHUSA UMITYJIbCA JJIS SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexanndeckass MOIITHOCTD:

=24
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYMCICHU A

KMHETUYECKON SHEPIUU:

H!UE
Be=

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIIMAIbHOU

SHCPTrUU TCJid, MOAHATOIO

HaJa 3eMIIEN:




E,=mgh

Mexanuyeckas JHEeprus:

E=E;.+E 2
119 3aKOH COXpaHEHMsI MEXaHNYECKON 3Heprun. PopmyJia 171 3aKOHA COXPaHEHUs
MEXaHUYECKOM SHEepruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparieHue MEXaHMYECKOM SHEPTUU TIPU HATMYUU CHUIIBI TPCHHSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKHU.
Poruar. Moment cuiter: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoABMKHBIN O0510KU. KII/] mpocThIX MexaHU3MOB,
n= Anonesaas
14'3&'.[‘1:&"15{
[laBiienue TBEpIOTO TENIA.
@dopMyra 11 BEIYMCIICHUS TABJICHUS TBEPIOTO Tena:
F
p= h
121 JlaBnenue raza. ATMocepHOe 1aBIeHHE.
' I'mapocTaTuyeckoe naBiieHHEe BHYTPH KUIAKOCTH.
®opmyra sl BBIYUCICHUS TABICHUS BHYTPU KUIKOCTH:
P=PG+DPn,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACIECHUS] BBITAIKUBAIOIIECH CHUJIBI,
JIEMCTBYIOILIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh UM ras3:
1.23
F_jlm_ =pgV
VYcnosue miaBanus tena. [lnaBanue cy10B 1 BO3yXOIIaBaHUE
194 Mexannueckue KkoneOaHus. AMIUIMTYAa, TMEPUOJ M YacTOTa KOJeOaHUH.

®dopmyIa, CBI3BIBAIOIIAS YaCTOTY M MEPUOJ] KOJICOAHUN:




1.25

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpallieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

Mexanudeckre BOJHBI. [IpoaosibHBIE M TONEpEYHbIE BOJHBL. [[MHA BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

1.29

3BYK. FpOMKOCTI) MU BBICOTaA 3BYKa. OTpa)KCHI/Ie 3BYKOBOﬁ BOJIHBI Ha TI'paHUIIC
IByX cpen. MH(pa3ByK U yIbTpa3BykK

Ipakxmuueckue pabomul

W3mepenune cpenHeidl MIOTHOCTH BEIIECTBA; apXUMEAOBOM CHIIBL; KECTKOCTH
NpPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbXKECHUsS; pabOThl CHJIBI TPEHHS, CHUIIBI
YOPYTOCTH; CpelHeH CKOPOCTH IBMXKEHHsI OpycKa MO HAKJIOHHOM IUIOCKOCTH,
YCKOpeHHusi OpycKa MpU JBMXKCHHH 10 HAKJIOHHOW IIJIOCKOCTH; YacTOTHl U
nepuojia KosiedaHMH MaTeMaTHYeCKOro MasTHHUKA; YacTOThl U IepHoja
KoJIeOaHUi TIPY>KUHHOTO MAasTHUKA, MOMEHTA CHJIbI, JCHCTBYIONIErO HA phbIYar;
paboThl CWJIBI YNPYTOCTH MpPH MOJBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

UccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHON
YacTU TeJIa U OT IJIOTHOCTH XUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MACCHI T€J1a, CUJIbI TPCHUSA CKOJIBXKCHUSA OT CHUJIbI HOPMAJIBHOT'O AaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopmaruu IPY>KUHBI; YCKOPEHUs OpycKa OT yrJia HakJIOHA HampaBIISIOIICH;
nepuojia (4acToThl) KoJleOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUoja
Kojie0aHUM MPYKUHHOTO MasTHUKa OT Macchl Ipy3a M KECTKOCTU TNPY>KUHBI;
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

1.30

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl IBIXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIOKCHHE IUIaHET COJIHEYHONM CHCTEMBI,
PEaKTUBHOE JBHKCHHE KUBBIX OPTaHU3MOB, PblYaru B TEJIE YEJIOBEKA, BIUSIHUE

aTMoc(epHOro HaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPHUSTHE




3BYKOB JKMBOTHBIMH, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, YHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYHUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOILAOIIUECs] COCY/Abl, YCTPOWCTBO BOAONPOBOJAA, TMAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mozenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHbie Tena

25 JBwxenue wyactuy BewiecTBa. CBsA3b CKOPOCTH JABWKEHUS YacTHL C

' Temreparypoii. bBpoyHoBckoe nBmxenue, udpy3us

2.3 CmauuBaHue U KallWUISIPHbBIE SIBJICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sHeprus. PaGora u Teruonepenavya Kak CHOCOOBI HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Buzp! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y AelbHAst
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPIMHM B TEIUIOBBIX MpOIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u xonaeHcanusi. M3MeHeHuWE BHYTpPEHHEH SHEpPrUM B IIpoliecce

210 WCTIApeHUsI M KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
512 [InaBnenne wu Kpuctainuzauus. 3mMeHeHHe BHYTPEHHEH SHEpPruu MpH

IJIaBJICHUU U KpUCTAJJIM3allNN. YI[GJIBHaH TCIJIOTA IIJIaBJICHUA




=2

m

2.13

2.14

2.15

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=0Q/m

[Tpuntumne! padoTs! TermaoBsix apurareneid. KI1J[ termoBoro apurarens

IIpaxmuueckue pabomul

W3mepenne yaenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIlyIIEH HArpeTblii IWINHIP; KOJMYECTBA TEIUIOTHI,
OTJAHHOI'O0 HAarpeThbIM LHWJIMHIPOM, IOCIE OIYCKAaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTEIBHOM BIJIAXXHOCTU BO3/AYyXd; YIEIbHOW TEIJIOTHI
IIaBiaeHusl Jipaa. lccnenoBaHwe HM3MEHEHUs TeMIlepaTypbl BOJBI  IIPH
pa3IMYHbIX YCIIOBUSX; SIBICHHMs TEMJIO0OOMEHa IpU CMEIIMBAaHUHU XOJIOAHOM U

ropsiueit BOJbI; MpoIecca UCTIapEHHs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHEra

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATyphbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHEIO
CropaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

Onexrpuzanus Teil. J[Ba BUJa 3J€KTPUUECKHX 3apsiioB

BzaumoperictBue 3apsbkeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektprueckoe mnone. Hanpsok€HHocTh 3sekTpuueckoro mnoid. [IpuHnmn
CYNEPHO3ULNH IEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE)
Hocurenu »snextpuueckux 3apsfaoB. JlelcTBHE DSJIEKTPUUYECKOTO IIOJIS  Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3neKTprudyeckoro Toka. Cuiia Toka.

Hanpsxenue.

I=qg/t,U=Alq




DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =npl/S
38 3akon Oma s yyactka snekrpuueckoi menu: | = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
I,=L; U=U,+U,; R=R +R,
39 [TapannensHOE CoelMHEHUE MPOBOJIHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMmeniaHHble COEIUHEHHS IPOBOTHUKOB
310 Pa6ota u MmomHOCTh A5ekTprdeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHH
MarHUTHON MHIYKIIUU
313 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe TOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnertel @apazes. SBnenne snekTpoMarHuTHOW MHAYKIWA. [IpaBuio Jlenna
IIpakxmuueckue pabomoi
W3mepenne  3NEKTPUYECKOTO  COMPOTUBIICHHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKa; pabOTHI AIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE
3.16 (pe3ucTopsl, JaMIouKa), OT HAMPSKEHUs Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

CONIPOTUBJICHUA OT IJIMHBI IMIPOBOJHUKA, IJIOMIAAN €TI0 IMOIICPCUYHOTO CCUHCHHUA U
YACJIBHOT'O COIIPOTUBJIICHU.
HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM

COCIMHCHHUH IIPOBOAHUKOB, IIpaBUJia IJId CHJIbI SJICKTPUYCCKOroO TOKa IIpH




napajuieJIbHOM CO€IMHEHUU TPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A61eHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUYUECTBO KUBBIX OPraHW3MOB, MArHUTHOE TOJIe 3eMIIH, Jpeid MoIocoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HU HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUYETYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
NPEOXPAHUTEIH, DJIEKTPOMArHHUT, 3JICKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOMHBI. [1IKana 3JeKTpOMarHUTHRIX BOJH
3.20 JlyueBas mojnienb cBera. [IpsiMoMHEIHOE pacipoCTpaHeHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBeta
304 Jlunza. Xox syueit B nmuH3e. DoKycHOe paccTossHHE JTUH3BL ONTHUYECKas Chiia
' munsel: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTuaeckue mprudOpbI
Ipaxmuueckue pabomul
#H##Par###I3mMepeHe  ONTUYECKON CHUIIBI COOMpAroIel JUH3BI; (POKYCHOTO
paccTosiHUs cOOMparoIiel JIMH3bI (10 CBOMCTBY PaBEHCTBA pa3MepOB MpeaAMeTa U
N300pakeHMsI, KOT/Ia MpeIMET PACIOJOXKEeH B JBOWHOM (OKYycCe), MOKa3zaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###ccnenoBanne cBOMCTBa M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparonield JIMH3bI; W3MEHEHHsS (OKYCHOTO DACCTOSHUS JIBYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJia TPEIOMJICHHS CBETOBOTO JIy4a OT yrIjla IaJeHHs Ha
TPaHUIIE «BO3JyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PagnoaktuBHOCTh. AJb(da-, Oera-, TaMma-u3nyueHus. Peakuun anbga-u Oera-
' pacmana
4.2 OmnsiThl Pesepdopaa no paccesnuto ansha-uactuil. [lnanerapuas Mmoens atoma




4.3

CocraB aromHoro sjpa. M3oronst

4.4 [Iepuon nonypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakuyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O UUCEN
Qu3uueckue s61eHUs 6 Npupooe. E€CTECTBEHHBIN pPaJAMOAKTUBHBIN (OH,

4.6 KOCMHMYECKHE Jy4YH, pPAaJUOAKTUBHOE U3Iy4YEHUE IMPUPOAHBIX MHHEPAJIOB,
JeICTBUE paiMOAKTUBHBIX U3JIyY€HUN HA OPraHu3M Yell0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIMBHUIYaIbHBIN JO3UMETP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuKa




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



