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HOACHUMTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOrO 00IIero oO0pa3oBaHHS
COCTaBJICHAa Ha OCHOBE MOJIOKEHHH W TpeOOBaHMU K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMBbl, NMPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (peaepanbHON paboydeit mporpaMMbl BOCIIMTaHUS U
Konnenmuu npenogaBanus yaeOHOTo peamera « Du3nkay.

Copepxanne mporpamMmbl 1Mo (uU3MKe HampaBlieHO Ha (OPMUPOBAHHE
€CTECTBCHHOHAYYHOH TPAMOTHOCTH OOYYAlOIIUXCS M OPTraHU3aIUI0 U3YUYCHUS
bu3MKM Ha NEeATeNbHOCTHOM OocHOBe. B mporpamme mno ¢usuke y4UTHIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanm3anuu TpedoBanuiit ®I'OC OO0 «
MJIAHUPYEMBIM JIMYHOCTHBIM M METAPEIMETHBIM pe3yJIbTaTaM O0YUYEHUS, a TAaKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00I11ero 00pa3oBaHuUs.

[Iporpamma no u3uke ycTaHaBIUBAET pacipeieiieHre yueOHOro Mareprana
1o rojilaM o0y4deHwus (1o Kjaccam), pejiaracT NpuMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YCHUS] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COACpPKAHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroXCs.

[Iporpamma mo ¢usuke paszpaboTaHa C LEIbIO OKa3aHUS METOAUYECKOM
MOMOIIIHM YYUTEIIO B CO3IaHUU pabodel mporpaMMEbI 0 y4eOHOMY MpPEAMETY.

dusnka ABIAETCS CHCTEMOOOPA3YIOIINM IS €CTECTBEHHOHAYYHBIX YICOHBIX
IPEIMETOB, TTOCKOJIBKY (PU3HUECKHE 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SIBJICHUH,
M3y4YaeMbIX XUMHEH, Ononorueit, actpoHoMueil u pusndeckoit reorpadueit, BHOCUT
BKJIaJ| B €CTECTBEHHOHAYUHYIO0 KapTHHY MHpA, MPEAOCTABISIET HauOosee SCHBIC
oOpa3sibpl NIpUMEHEHUs HayYHOTO METOJla MO3HAaHUs, TO €CTh CIoco0a MoJIy4eHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 THaBHBIX 337ad (U3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHMsI COCTOUT B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOH TpaMOTHOCTU U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TIpENIoiaraeT OBJIAJICHUE
CIENYIOMUMHA KOMITETEHTHOCTSIMU, XapaKTEePU3YIOMUMHA €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

+  HAy4HO OOBACHSTH SIBJICHUS;

+ OIICHUBAThH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

+ UWHTEPOPETHPOBATH  JaHHBIE W  HKCIOJL30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TTOJTYYCHUS BHIBOIOB.

Henmn wu3yueHwss (GU3UMKKM Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHHS
omnpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoii @Dexepauuu, peanu3yrOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHUEM



Komnernn MunucrtepctBa npocenienus Poccutickoit @enepanuu (IpoToKos oT 3
nexadps 2019 r. Ne [1K4BH).

Ieau nzyyenuss Gu3uKu:

« TpUOOpETEHUE HWHTEepeca W CTPEeMJICHUS OOYYaloIUXCi K HaydHOMY
W3YYEHUIO TPUPOJBI, PA3BUTHE HMX HHTECIUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

+  pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHHS K OKPY>KAIOIIUM SIBJICHUSIM;

« (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3yUYEHUS OCHOB
CTpOEHUs MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DU3UKH;

+ (opmupoBaHue MNPEACTaBICHUN O POJIM (PU3UKU JJs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE  MpEJCTAaBICHUHA O  BO3MOXKHBIX  cepax  Oyaymen
po¢eCCUOHATIBHON JIESITEIbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JanbHeHIeMy 00y4eHUI0 B 3TOM HalpaBICHUH.

JlocTikeHne ATUX LieJed mporpaMmbl 1O (PU3MKEe Ha ypOBHE OCHOBHOTO

o0111ero oOpazoBaHus 00ECIIEUUBACTCS PEUICHUEM CIECAYIONINX 3a1aY:

« npuoOpeTeHHWe 3HAHUHW O JAUCKPETHOM CTPOCHUM BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJIICHUSIX;

+  TpUOOpPETEHUE YMEHH OMHUCHIBATH M OOBICHATH (DU3MYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYUCHHBIX 3HAHHM;

+ OCBOCHHME METOJOB pEHICHUS TMPOCTEUIINX pacyETHBIX 3a7ad C
MCIIOJIb30BAaHUEM busznuecKux MOJIeTIeH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHUPOBAHHBIX 33724,

+  pa3BHUTHE YMCHUU HAOIIOATh IPUPOIHBIC SBIICHUS U BBITTOHSITH OIIBITHI,
nabopaTopHble  pabOTBl M DKCIEPUMEHTAJIbHBIE HCCIEAOBaHUS C
WCIOJIb30BAHUEM U3MEPUTEILHBIX PUOOPOB;

+ OCBOEHHME NPUEMOB PabOThl ¢ MH(pOpManuend (U3NYECKOro COIAEPKAHMS,
BKJIFOYasi HH(OPMAIIMIO O COBPEMEHHBIX JIOCTI)KCHUAX (PU3UKH, aHAIIA3 U
KPUTUYECKOE OlICHHBaHUE UH(OpMAIUY;

+  3HAKOMCTBO CcO c(hepamu MpoeCcCHOHATBHON AEATETLHOCTH, CBSI3aHHBIMU
C (UBMKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3NYECKON HAyKH.

Ha usydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus orBoauTtcs 238 yacoB: B 7 kiiacce — 68 yacoB (2 yaca B HEZIEN0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJEIO).

[Ipensaraemplii B mporpaMme 1Mo (Qu3MKe MepeyeHb J1adopaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTENb JI€JIaeT BIOOP MPOBEACHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEU
00ydJaronumxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHUl, MpeIaraéMblXx B pamMKax
OCHOBHOT'0 TOCYJIapCTBEHHOTO dK3aMeHa 10 (Pu3uKe.



COJEPKXAHME OBYUYEHUA
7 KUIIACC

Pa3znes 1. ®u3uka u e€ posib B MO3HAHUHN OKPYKAKONIIEr0 MUPA.

®usuka — Hayka o npupoze. SBienus npuponsl. Ousznyeckue SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ousnueckre BeauuuHbl. M3mepenue ¢uznueckux BenuuuH. Dusznueckue
npubopsl. [TorpenmHocTh n3MepeHuit. MexmyHapoHast CUCTEMa SIUHUIL.

Kak (¢u3uka u japyrue eCTECTBEHHbIE HAyKd M3Yy4aloT IPUPO.Y.
EcTecTBEeHHOHAyuYHBI METOJl TMO3HAHWA: HAOJIIOJEHUE, MOCTAaHOBKAa HAYYHOTO
BOIPOCA, BEIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 TPOBEPKE TUIMOTE3, 00bSICHEHHUE
HaOro1aemMoro sipieHus. Onucanue GU3NIECKUX SIBJICHUHN C TOMOIIBI0 MOJIEIICH.

Jlemoncmpayuu.

1. MexaHn4Yeckue, TEIJIOBbIe, JJIECKTPUUYECKHUE, MArHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usudeckue NpuOOPHI U TPOIEAypa NPSIMBIX W3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.
Jlabopamopnvie pabomul u onvimeol.
1. OmpezeneHue EHbI ACIEHUS MKAJIb H3MEPUTEIHHOTO MpUoopa.
2. H3mepeHue pacCTOAHUMN.
3. M3mepenune o0bEMA )KUAKOCTH U TBEPJOrO TeEa.
4. OnpeneneHue pa3MePOB MaJbIX TEIl.
5. M3mepenue TeMmieparypsl MpU MOMOIIH >KHAKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIIEPaTyphl.

6. IIpoBeneHue umccnenoBaHMs MO MPOBEPKE THIOTE3BI: NAIBHOCTH IMOJIETA
HIapuka, MymeHHOr0 TOPU30HTAIBHO, TeEM O0Jblle, YeM OOJbIlle BbICOTA
MyCKa.

Paszpnes 2. IlepBoHayajibHbIe CBeICHUSA 0 CTPOCHUM BellecTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJBI, HMX pa3Mepbl. OTMBITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne dacTull BemiecTBa. CBs3b CKOPOCTH JBUKEHUSI YaCTHI] C
Temrneparypoil. bpoyHoBckoe nBmxeHue, auddysusa. BzaumoneiicTBue yactuil
BEILIECTBA: MIPUTSHKCHUE U OTTAJIKUBAHUE.

ArperaTHbple€ COCTOSIHMSI BEILECTBA: CTPOCHUE Ta30B, KUAKOCTEW U TBEPIBIX
(kpucTamnmueckux) Tea. B3auMocBA3b MEXy CBONCTBaAMHU BEILECTB B PAa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBMXKEHHUS.



2. HaGmonenue nuddysun.
3. HabGmonenue — siBmeHuid,  OOBACHSAIONIMXCS ~ MPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHI] BELIECTBA.

Jlabopamopnvie pabomul u onvimeol.

1. OneHka JuaMeTpa aTroMa METOJOM psloB (C  HMCHOJIb30BAHUEM

doTorpaduii).
2. OnbITHI 10 HAOJIIOACHUIO TEIJIOBOIO PACHIMPEHHUSI Ta30B.
3. OmnbITH 1O 0OHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBHXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsii CKOpPOCTh IMPU HEPABHOMEPHOM [JBHM)KEHUHU. Pacuér mytu u
BPEMEHHU JIBUKEHHUSI.
SIBnenue uHepuMH. 3aKOH WHEpUUU. B3anmmopneicTBHE Ten Kak NpUYMHA
M3MEHEHMSI CKOpPOCTM JBWIKEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InmoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHHUIIC
00BEMa BelecTna.
Cuwia Kak xapakTepucTHKa B3aumMmoneucTBusa Teil. Cuila ynpyroctd M 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOILIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUS U CHUia
TskecTH. Cuiia TSHKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crnoxxenue
CWJI, HAIPaBJEHHBIX MO OAHOW mpsimoil. PaBHonelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPO/JIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYECKOTO IBMXKCHHS Tela.
2. N3mepeHune CKOpOCTH MPSIMOIUHEUHOTO JIBUKEHHS.
3. HaOmronenue siBiieHHUs HHEPLUU.
4. HaOmroneHne u3MeHEHUs CKOPOCTH MPU B3aUMOACHCTBUU TeEl.
5. CpaBHEHHE Macc 10 B3aUMOJICUCTBUIO TEI.
6. CrnokeHue cuJji, HalpaBJICHHBIX MO OJIHOW MPSMO.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO ABMXKEHUS (IIapuKa B )KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOWJIS U TaK Jajee).

2. Ompenenenne cpeaHel CKOPOCTH CKOJIBKCHHS Opycka WM IIapuKa I10
HAKJIOHHOU IUTOCKOCTH.
OrnpeneneHne mI0THOCTH TBEPAOTO TENA.

4. OmBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsikeHus (medopmanun)
NPY>KUHBI OT MIPUI0KEHHOMN CHUIIBI.

5. ONBITBL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBXKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKUAKOCTENH M ra3oB.



Hasnenue. CriocoObl yMEHbIIIEHUS U YBETWUEeHUs JaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJ€HUsl raza oT o0bEéma, Temneparypsl. llepenaya paBieHUs
TBEPABIMU TENIAMH, XUIAKOCTAMH W razamu. 3akoH [lackans. [IHeBmaTnueckue
MaIIuHbl. 3aBUCUMOCTh JIaBJICHUS KUJKOCTH OT TIyOMHBI. ['HapocTaThyeckuii
napagokc. Coobmatoiuecs cocyabl. ['uapaBanueckie MeXxaHU3MBbl.

AtMocdepa 3emnn U armocepHoe nasineHue. [IpuyuHBI CylIecTBOBaHUS
BO3yIIHOM oOosnouku 3emnu. OnbiT Toppuuemnu. M3mepenue atmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHs OT BBICOTHI HaJl YPOBHEM MOPHI.
[TpubGops! 1715 u3MepeHus aTMoc(hepHOTO JaBICHUS.

JleficTBUE KUAKOCTH U ra3a Ha NOrpyKEHHOE B HUX Tejo. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxorniaBanue.

Hemoncmpavuu.
3aBUCUMOCTb JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBieHUs )KUAKOCTHIO U TA30M.

Coo0maromuecs Cocy/bl.

I'mopaBinueckuit npecc.

[IposiBnenue neiicTBUss aTMOCHEPHOTO 1aBIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOINICH CUIIBI OT 00bEMa MOTPYKEHHON YacTH Teja

o v kA W N

Y IUTIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAJIKMBAOIIEH CHJIBI BECY BEITCCHEHHOM JKUIKOCTH.
8. YcCIIOBME IJIaBaHUs TEN: IJIABAHUE WM NIOTPYKEHUE TEJI B 3aBUCUMOCTH OT

™~

COOTHOIIICHHS TJIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00hEMa MOTPYKEHHOU B
XKUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CWJIbI, JCHCTBYIOIIEH Ha  TeJo,
NOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT MaCChI TeJa.

4. OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUJKOCTh
YacTHU TeJa U OT TUIOTHOCTH >KUJIKOCTH.

5. KonctpyupoBanue apeomerpa UM KOHCTPYUPOBAHHUE JIOAKU U
ONpEEIICHUE €€ TPY30MOIBEMHOCTH.

Pa3zpnesn 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanunueckas padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJOK, HaKJIOHHas ILJIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [IpumMeHeHue npaBuia paBHOBECHs pbldara K 0J10Ky. «30J710T0e



npauio» mexanuku. KIIJ[ mpocteix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckas dHeprusa. KuHeTMueckas ¢ TOTCHIMAJIbHAs SHEPrUsl.
[IpeBpaiienre 0THOro0 BUJa MEXaHUUECKOM SHEPTUH B APYroil. 3aKOH COXPAHEHHUS
SHEPIrUU B MEXAHHKE.

JHemoncmpayuu.

1. ITpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Ompenenenne pabOTHI CHIIBI TPEHUSI IPU PABHOMEPHOM JIBI>KCHHUH TEJIa TI0

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yCclaoBUM paBHOBECHS phlUara.
3. U3mepenue KII/] HakTOHHON MIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHMS] MEXaHUYECKOU SHEPTUH.
8 KUIACC

Paspnes 6. TenioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU CTPOEHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJEKYJd. OIBITHL, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHOKNHETUYECKON TEOPUH.

Mopenu TBEPAOIrO, KUAKOTO M Ta3000pa3HOr0 COCTOSHHUM BEIECTBA.
Kpucrannnueckue u amopdubie tena. OObICHEHHE CBOWCTB ra3oB, >KHAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIIPHO-KUHETUYECKOM TEOpUH.
CmaurBaHMe U KalWJUIIPHBIE BJIEHUS. TeroBoe paciiupeHue u coxaTue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BHyTpeHHsis »Heprus. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHEpruu:
TEeIUIonepeaadya U coBepiieHre padoTsl. Bubl Teruionepeaadn: TEmIonpoOBOAHOCTD,
KOHBEKIUS, U3IIyYEHHE.

KonuuecTBo TemnoTel. YaenpHas TEMJIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEMJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnaBrnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kunenue. YnenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOoc(epHOro
JaBJICHUS.

BnaxunocTts Bo3yXa.

DHeprus TOIUIMBa. Y IeNIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuuner pabotsl TemnoBbix aAurareneid KIIJ[ TemoBoro asurarens.
TennoBbIe IBUTATENN U 3AIIUTA OKPYKAIOIIECH CPEIbI.

3aKOH COXPAaHEHMs U MPEBPALLEHUS SHEPTUH B TEILIOBBIX MIPOLIECCaX.

Jemoncmpayuu.

1. HaOmroneHne OpoyHOBCKOrO JIBUYKEHUS.



vk W N
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10.
11.
12.
13.

Ha6mronenue nuddysun.

Habnronenue siBieHuii cMauynBaHus U KaUJUISIPHBIX SIBICHUM.
HaGroieHre TermioBoro paciumpeHus Ted.

M3MeneHue mamieHus raza nmpu HW3MEHEHHMH oObEéMa M HarpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna usmMepeHus TEMIEPATYPHI.

Bunsl Teronepenayu.

OxnaxxaeHue pu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH padOThl BHEIITHUMH CHIIAMH.
CpaBHeHHE TEIIOEMKOCTEN PA3JINYHBIX BELIECTB.
Habnronenue kuneHusl.

HabmroieHre mocTossHCTBa TeMIIepaTyphl IPH TIIaBJICHHH.
Mojenu TeIUIOBBIX JIBUTATENICH.

Jlabopamopnwie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOW COJIM WJIM caxapa.
OnbITl MO HAOMIOJCHUIO TEIUIOBOIO PACIIMPEHUs] Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpenenenue qaBjaeHus BO3lyXa B 0ajuIOHe MIIPHUIIA.

OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb JAaBJIEHUS BO3AyXa OT €ro
00bEMa U HArPEBAHUSI WIIH OXJIaXKICHUSI.

[IpoBepka rumnore3sl JUHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue w3MeHeHWs BHYTPEHHEW OHEPruM Tena B peE3yibTaTe
Terionepeaayu 1 paboThl BHEIIHUX CHJL.

HccnenoBanue sBICHUSI TEIUIOOOMEHA MPH CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHre  KOJIWMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HArPETHIM METAJUTMYECKUM ITUIUHIPOM.

Ornpenenenre yaenbHON TEMIIOEMKOCTH BELIECTBA.

Hccnenosanue mpouecca ucrnapeHus.

OrnpeneneHre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Onpenenenre yaeabHON TEIUIOTHI MIJIABJICHUS JIbJA.

Paznen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. [[Ba poaa 3JeKTpUYECKHUX 3apsnoB. B3aumopeiicTBue
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUSA
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3apSJIOB U PACCTOSHUS MEXKTy TEIaMu).

Onektpuyeckoe mnose. Hanpsok€HHOCTh anexkTpudeckoro mnosist. [lpunnmn
CYyHEPHO3ULIMU JIEKTPUUECKHX TM0JIeH (HA KAaUECTBEHHOM YPOBHE).



Hocurenu snextpuueckux 3apsaoB. DJIEMEHTapHBIM SJIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOIHMKM W  JOUPNEKTPUKUA. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOTO 3apsa.

DJICKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N CTOYHUKM MOCTOSSHHOTO TOKa. JIeMCTBHUS D2JIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTSX U Ta3ax.

Onektpuueckas  menb. Cuna  Toka.  DJEKTPUYECKOE  HAMNPSIKEHHUE.
ConpoTuBiieHHE TPOBOJHUKA. YJIEIbHOE CONMPOTHUBIICHHE BemlecTBa. 3akoH Oma
114 ydacTka uenu. [locimenoBarenbHOE U TapauieIbHOE COSIMHEHUE MPOBOIHUKOB.

Pabota u MomHOCTh »3yeKTpuueckoro Toka. 3akoH J[xoyns—JleHua.
DJIIEKTPUYECKUE IIETTH U TOTPEOUTENH IIEKTPUIECKOM sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUTEL. B3auMoaeHCTBHE ITOCTOSTHHBIX MArHUTOB. MarHuTHoOE
nojie. MaruutHoe mosie 3eMJIM M €ro 3HadeHue s KU3HU Ha 3emiie. OIbIT
Opcreaa. MarHuTHOE 10JI€ AIEKTPUIECKOro ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[eficTBME MAarHUTHOIO T0JIsl HAa MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIIb
MIOCTOSIHHOTO  TOKa. VICronp30BaHWE AIEKTPOJABUTATENIEM B TEXHHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABnenue snekTpoMarauTHOW uHAyKIuU. [IpaBuso Jlenna.
DIIeKTpOreHeparop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPIuu.
DNEKTPOCTAHITUN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aIMs TEJL.
JIBa poja 3JIEKTPUYECKUX 3aps 0B U B3aUMOJCUCTBUE 3aPSHKEHHBIX TEI.
Y CTpONCTBO M JEUCTBUE ANEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHIYKIIHSL.
3aKOH COXpAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[IpoBOIHUKY ¥ TUIIEKTPUKH.
MoenupoBaHHu€e CUIOBBIX JIMHUAN 3JIEKTPAYECKOTO TOJIS.
M CTOYHMKM TTOCTOSTHHOTO TOKA.
JlencTBUs 3NEKTPUUECKOTO TOKA.
. DJIEKTPUYECKUN TOK B KUJIKOCTH.
. I'a30BbIl pasps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHnune 3MeKTpUIeCKOro Harps>KeHUsT BOJIbTMETPOM.
. Peocrar u mara3uH CONnpOTHUBIICHUM.
. BzanmoencTBrue NOCTOSHHBIX MAarHUTOB.
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. MO,Z[GJII/IPOB&HI/IG HCBO3MOXHOCTH PA3JCIJICHUA ITOJIFOCOB MAI'HUTA.
. MOI[CJ'II/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.
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18. OmbIT OpcTena.

19. MarHuTHO€E NoJie TOKA. DJIEKTPOMArHUT.

20. JlelicTBME€ MAarHUTHOTO T10JIsI HA IIPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEIb TOCTOSHHOTO TOKA.

22. UccnenoBanue SBJICHUS SJICKTPOMAarHUTHOM UHAYKLIWH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTbh HANpaBJICHUS HWHAYKIUOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHUS.

25. DJEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1. OnpIThl 1O HAOMIOACHUIO DJJIEKTpU3ALMU TeNl MHAYKIHEH U mnpu
COIPUKOCHOBEHUH.

2. HccrnenoBanue JEWCTBHS JJIEKTPUYECKOTO IO HA IPOBOJHHUKHA U

TADIICKTPUKHU.

COopka u mpoBepKa padOThI AIEKTPUUECKON LU TOCTOSIHHOTO TOKA.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHue HAMPSKECHUS.

HccnenoBanne 3aBUCUMOCTA CHJIbI TOKA, UAYIIETO 4Y€pe3 PE3UCTOP, OT

CONIPOTHBJIEHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb AIEKTPUYECKOTO
COINPOTUBIIEHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOMAIA IONEPEYHOTO
CEUCHMS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSHKECHUNW IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia [Js CUJIbl TOKA IPH MAPAILICTBHOM COCIMHEHHU
PE3UCTOPOB.

10. Onpeziesienne paboThI JIEKTPUUECKOT0 TOKA, UIYIIIETO YEepPE3 PE3UCTOP.

11. OnpenesieHHe MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIAEISEMONW Ha
pe3ucTope.

12. MccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYILETO YE€pe3 JIAMIIOUKY, OT
HaIpsDKEHMS Ha HEH.

13. Onpenenenne KIIJ[ narpesarens.

14. MccnenoBanre MarHuTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MAarHUTOB.

15. 3yueHne MarHuTHOTO MOJIsi TOCTOSHHBIX MAarHUTOB MPU UX 00bETUHEHUH
Y pa3/CIICHUN.

16. MccnenoBanre 1€MCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS

o v o~ W

KaTyIIKKU C TOKOM U MaruvTa OT CHUJIbI TOKA U HAIIPABJICHUA TOKA B KATYIIKC.
18. I/I3yquHe I[GﬁCTBPISI MAaravTHOI'O I10JIs1 Ha IIPOBOJHHK C TOKOM.



19. KoHCcTpyHpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATES.

20. M3mepenue KIIJL 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnBITBI O HMCCICAOBAHUIO SIBJIEHUS DJIEKTPOMAarHUTHOW WHAYKLUU:
UCCJICIOBAHNE W3MEHEHMI 3HAYEHUS M HAIpPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KUIIACC

Paznen 8. Mexannuyeckue siBJICHUSA.

Mexannueckoe JBHKeHME. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXAHUYECKOI'O0 JBWKEHHUS. PaBHOMEpHOE NPSMOIMHEWHOE
nexenue. HepaBHoMepHoe npsMosinHeitHoe aBuxeHue. CpeaHsisi U MTHOBEHHAas!
CKOpPOCTb TEJa P HEPABHOMEPHOM JIBUKEHHM.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHoe aBmkeHue. CBoOoaHOE
nageHue. OnbiThl ["anues.

PaBHOMeEpHOE nBMXKEHHE MO OKpyX)HOCTH. Ilepmon m dacrora oOpalueHHs.
JIuHeiHas u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

[Tepsoiit 3akoH HeroToHa. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.
[IpuHUMD Cyneprno3uuuu Cusi.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: Cuijia TPEHUS CKOIbKEHUS, CHIIa
TPEHMUS TTOKOSI, APYTUE BUJIbI TPECHHUSI.

Cwia TSHKECTH M 3aKOH BCEMUPHOIO TATOTEHHUs. Y CKOpPEHHE CBOOOIHOTO
nangenus. [pmxenue minaner Bokpyr ComnHua. IlepBasi kocMuueckasi CKOpPOCTb.
HeBecomocTs 1 neperpysku.

PaBHoBecue matepuanbHOM TOuku. AOCONOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynec tena. M3menenne umnynbca. MMmiynbc cuibl. 3aKOH COXpaHEHUs
nMnysbca. PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTa W MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsi3b sHepruu u padbotel. [loTeHnanpHas SHeprus Temna, MOHATOTO Hal
ITIOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SJHeprus CxKaTou NpykuHbl. KnHetnueckas
sHeprus. Teopema O KMHETMYECKOW JHEPrUMU. 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEpPrHUH.

Hemoncmpavuu.

1. HaGnrongenme MeXxaHHMYECKOTO IBMXKCHHS Tella OTHOCUTEILHO Pa3HBIX TEI

OTCYETA.
2. CpaBHeHHME TIyTE€W M TPACKTOPUM ABMIKEHUS OJHOIO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
N3mepenne cKkoOpoCTr U YCKOPEHHUS TPSMOJIMHEWHOTO JBUKEHUS.
4. HccnegoBanue MprU3HAKOB PABHOYCKOPEHHOTO JIBUKEHMUSI.
HaGnronenue ABMXeHUS Tena 1Mo OKPYKHOCTH.



8.
9.

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

HaGnronenue MexaHM4ecKuX sIBJICHUH, MPOUCXOAIINX B CHCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBH>KEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tella W ACHCTBYIOIIEH Ha HEro
CHUJIBI.

HaGntonenue paBeHCTBaA CUIT PY B3aUMOICHCTBUU TElL.

H3meneHue Beca Tesa npyu yCKOPEHHOM JIBUKEHUU.

[Iepenauya ummyJibca pu B3aUMOJCUCTBUM TEI.

[IpeoOpazoBanws YHEPTUU TIPHU B3aUMOJICHCTBUU TE.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTrOM B3aUMOAECHCTBUH.

CoxpaHeHre UMIyJbca IPU a0CONIOTHO YIIPYTOM B3aUMOJICHCTBHH.
HaGnronenue peakTHBHOTO JIBMIYKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU CBOOOTHOM Ma/ICHHH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MIPU JIBUKECHUU TeJla MO JEUCTBUEM
IPY>KUHBI.

Jlabopamopnwie padomul u onsimel.

1.

10.

11.

KoncTtpyupoBanue TpakTa sl pa3roHa U JadbHEUIIET0 PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA WA TEJICKKH.

Omnpenenenue cpelHed CKOPOCTU CKOJBKEHHUS Opycka WM JIBUKEHUS
IapyKa 1o HaKJIOHHOM MIOCKOCTH.

OnpeneneHve yCKOpeHUsI Tella MPU PABHOYCKOPEHHOM JIBHXKEHUHU 10
HAaKJIOHHOM IJIOCKOCTH.

Uccnenopanne 3aBUCUMOCTH IMyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBMKEHUM 0€3 Ha4albHOM CKOPOCTH.

[IpoBepka ruMmoTe3bl: €CIM MPU PABHOYCKOPEHHOM JBHXKEHUU 03
Ha4yaJbHONW CKOPOCTH IYTH OTHOCATCS Kak psijf HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JIABJICHUS.

Onpenenenre ko3P GUIIMEHTA TPEHUS CKOJIBXKCHUS.

OnpeneneHne KECTKOCTH NPYKHUHBI.

Onpenenenre pabOThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIB>)KEHUU TEJa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Onpenenenue paboOThl CUJIBI  YNPYTOCTH TpU  NOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUSI SHEPTUU.

Pasznen 9. Mexannueckue K0J1e0aHUA U BOJHBI.



Konebarenbnoe asuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: TIEPHO/I,
4acTOTa, AMIUIMTyAda. MaremaTu4ecKui M NpPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPIruu MpH KoJaeOaTeIbHOM JIBUKCHUHU.

3aryxatomue — KosneOanus.  BeiHyXk7eHHbie — KoneOaHus.  Pe3oHaHc.
Mexannueckue BodHBL. CBolcTBa MeXaHW4YeckMX BOJH. [IpojonbHble |
MONEPEYHbIE BOJHBL. [[MMHA BOJMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4yecKre BOJIHbI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka W BbIcOTa TOoHAa. OTpakeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koniebaHui Ten MOA JEHCTBUEM CHJIIbI TSXKECTH M CHJIBI
YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPy KHHE.
Halnronenue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCA.
PacnipocTpanenuie npoaoabHBIX U OMEPEYHBIX BOJIH (HA MOJIEIH).
Halnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHH PE30HAHC.
J1a6opam0pnbte pabomul u onvimeol.
1. OmpezgeneHre 4YacTOThl M MEpUOAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHUKA.

2. OmnpenesieHUE YaCTOTHI U Meproa KojaeOaHu NPy KUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH MEpHO/Ia KOJIeOaHUI TTOABEIIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenmoBaHue 3aBUCMMOCTH TIEpHOJIa KOJeOaHU MPYKMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCHMMOCTH TepHojaa KoJieOaHHWIl Tpy3a, MOABEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoia  KoJjeOaHwii
MPYXKUHHOTO MASITHUKA OT MAacCChl I'Py3a U )KECTKOCTHU MPYKUHBL.

7. VI3MepeHue yckopeHusi CBOOOAHOTO MaICHHUS.

Pa3znesn 10. DeKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTPOMAarHuTHbie  BOJIHBL.  (CBoOMCTBa
3JeKTpOMarHuTHeIX BOJH. [llkana snekTpomarHuTHeIX BOJH. Mcmonb30oBaHHUE
AJEKTPOMAarHUTHBIX BOJH AJISI COTOBOM CBSI3H.

DnekTpoMarauTHas mnpupoaa cera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie pabomel u onvimel.
1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOUIBLHOIO
TenedoHa.

Pa3nen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas MOJEJb CBETa. HUctounuku CBeETA. [IpsimosnrHEHOE
pacnpoctpaHenue ceeta. 3atmeHns Connua u JIynsl. Otpaxenue cera. [1imockoe
3epKaJio. 3aKOH OTPaKEHHsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. [loaHoe BHYTpeHHEE
OTpaKeHUE cBeTa. lCHoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nmydeii B tuH3e. Ontuueckas cuctema ¢oToanmapara, MUKpOCKOIa
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opykocTs U 1allbHO30PKOCTb.

Pasnoxenue Oenoro cBera B crnekTp. OmnbiTel HetoroHa. CroxxeHue
CIIEKTPAJIbHBIX LIBETOB. Jlucniepcus cBeTa.

Jemoncmpayuu.

[IpsiMonuHEHOE PacpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyuenne n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

Onrtuyeckuid CBETOBO/.

Xon nyuei B coOuparonieil JInH3e.

X0 1y4el B pacCerBaroIIcH JIUH3E.

[Tonyuenue n300pa>keHUil ¢ TOMOIIBIO JIMH3.

[Tpuntun geiictBus poroanmapara, MUKPOCKOIIA U TEIECKOTA.

10. Momens rnasa.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [omyyenue 6e0ro cBeTa MPU CIOKEHUU CBETA PA3HBIX 1IBETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTpPaXEHUs CBETOBOTO Jyda OT yrIJja
najieHus.

2. M3yueHue xapakTEepUCTHK N300paKeHUsI MPEeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTH yTiia MIPEJIOMIIEHUSI CBETOBOTO Jiy4a OT yria
naJieHusl Ha TPAHUIIE «BO3yX—CTEKIION.

4. Tlomydenue n3o0pakxeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre HOKYCHOTO PACCTOSIHHS M ONITUYECKON CUIIBI cOOMparote
JIUH3BI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPUSITHIO I[BETA MPEIMETOB MPU HUX HAOIIOJEHUM Yepe3
I[BETOBbIC (DUIIHTPHI.
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Pa3nen 12. KBaHTOBLIE SIBJIEHMS.

Omneitel Pezepdopaa u nnanerapHas moienb aroma. Mogens aroma bopa.
Hcnyckanne u nornomenue ceera atoMoM. KBaHTbI. JInHeWYaTbIe CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a, O6eta- U ramMmma-uzinydeHus. CTpoeHHE aTOMHOTO
aapa. Hyknonnas wmogxens aromHoro sgpa. HM3oromsl.  PagmoakTuBHBIE
npespamenus. [lepuon nonypacnana aTOMHBIX s1€p.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsA0BOTO M MAacCCOBOTO YHUCEIN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCchl M 3HEpruu. Peakunu cuHTE3a U
nenenus saep. Mcrounnku sneprun ConaHua v 3BE37.

SAnepnas sHepreruka. J[eMCTBHS pPagMOAKTUBHBIX H3JIyYEHHU HaA IKUBBIC
OpraHU3MBI.

Hemoncmpavuu.

1. CHexTpsl U3JIy4eHHs U MNOTJIOEHUS.

2. CHexkTpsl pa3Iu4YHbIX Ta30B.

3. CmekTp Boaopoaa.

4. Habmonenue TpekoB B kamepe Busbcona.

5. Pa0ota cuéTunka HOHU3UPYIOIIUX U3ITYUECHHM.

6. Perucrpanus uznydyeHusi IpUpPOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimeol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHUS.

2. HMccnenoBaHue TPEKOB: M3MEPEHHUE DHEPIUM YACTHUIBI 110 TOPMO3ZHOMY

nyTH (1o ¢poTtorpadpusim).

3. M3mepeHnue paaroakTUBHOIO (oHAa.

IHoBTOpPUTEIHbHO-0000 1A U MOYJIb.

[ToBTOpHTENBEHO-00001IAIOIINI MOYJIb TPEAHA3HAYEH JJI CUCTEMATU3auU
1 000011IeHHs IPEMETHOTO COJIEPKaHUS U OTbITA ACSITEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YyYEHHUU BCEro Kypca (U3HMKH, a TaKXKe JUIsl MOJATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY JK3aMeHy 1Mo (GU3HKe g 00ydarouuxcs, BHIOPABIIUX ATOT
y4€eOHBII NpeIMeT.

[Ipu n3yyeHnn 1aHHOTO MOYJISl PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JESITeTbHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUNBACTCS IOCTHKEHUE MPEIMETHBIX U
METanpeaIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi I'PAMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB HCCIEIOBAaHUS
SBJICHUM MPUPOJBI U TEXHUKHU, OBJIAJICHUEC YMEHUSMU OOBACHITH (PU3NUYECKHE
SABJICHUS, TPUMEHSS TMOJYYEHHbIE 3HAHMs, pellaTh 3aJa4yd, B TOM YHCIIE
KAueCTBEHHbBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyuHIMTIMATBEHO AEATENPHOCTHBIN XapaKTep JaHHOTO pa3zeiia peanu3yercs 3a
C4€T TOrO, 4YTO 00YyYarOUIMECs BBIMOJIHSIIOT 33JJaHUs1, B KOTOPBIX UM Mpe/jIaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMHA pacro3HaBaTh M HAyYHO OOBICHATH
(u3nUecKue SIBJICHUS B OKPYKAIOIIEH MPUPOJI€ U TOBCEIHEBHOM )KU3HU;
UCI0JIb30BaTh HAyUHbIE METO/IbI UCCIIEIOBaHUS (PU3NYECKUX SBJICHU, B TOM
YUCie I MPOBEPKU TMIIOTE3 U IOJIYyYEHUS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HAyuyHblE OCHOBBI HamOoJee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIpUMED, MPAKTUYECKOTO UCIIOJIB30BAHUS PA3JINYHBIX HICTOYHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
JHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

N3yuenue pu3MKn Ha ypOBHE OCHOBHOTO O0IIEro 00pa30BaHuUs HAIIPaBJIEHO

Ha JOCTUIKCHUC JIMYHOCTHLIX, MCTAITPCAMCTHLIX U IMTPCIAMCTHBIX O6pa3OBaTCJ'IBHBIX

pE3yIbTaTOB.

B pesynbraTe nzydyenus GpuU3NKyA Ha ypOBHE OCHOBHOTO OOITETO 00pa30BaHMs

y oOyuarorierocst OyayT cOpMUPOBAHBI CIEAYIONIUE INIYHOCTHBIE PE3yIbTATHI B
YacTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMSI:

— [IPOSIBJICHUE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
(u3HYECKOi HAyKH;

— IIEHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamJaaHCKOro 1 JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYXJE€HUU OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

— OCO3HAHHE BAXXHOCTU MOPAIbHO-3TUYECKUX MPHUHILIMIOB B ACSATEIBHOCTU
YYEHOTO;

3) 3¢TeTU4eCKOro BOCIIUTAHMS

— BOCIIPHUSITHE ICTETHUECKUX KadyecTB (PM3MUECKON HayKu: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOIOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'O MO3HAHUA:

— OCO3HaHHE IICHHOCTH (PU3NYECKOM HAayKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHKWSI MHPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXXHEHMIIEH COCTABIISIOLIECH
KYJBTYPBI,

— pa3BUTHE HAY4YHOU JHOOO3HATEIHHOCTH, MHTEpECA K MCCIIEeN0BATEIbCKON
NEATENbHOCTH;

S) ¢opmupoBaHuA  KYJbTYpPbl 3A0POBbS M  JIMOLMOHAJIBLHOIO
0J1aromnoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a MKU3HHK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TNPaBWJI 0OE30MaCHOTO TOBEICHUS Ha
TpaHCIOpPTE, Ha JOporax, C 3JEKTPUYECKUM U TEIUIOBBIM O0OPYJOBaHUEM B
JIOMAIIIHUX yCIIOBUSX;

— c(hOpMUPOBAHHOCTH HaBbIKA pediekcuu, MpU3HAHUE CBOETO MpaBa Ha OUTUOKY
Y TaKOT'O K€ Mpasa y APyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:



+ — aKTHUBHO€ YYaCTH€ B pEUICHUM MPAKTUYECKUX 3a7ad (B paMKax CEMbHU,
oOpa3oBaTeIbHOM  OpraHu3ali, TropojJa, Kpas) TEXHOJIOTUYECKOU U
COIMAIbHOM HAIMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

+ —HWHTEpEC K MPAKTUIECKOMY H3yUYCHHIO TIPOo(deccHii, CBSI3aHHBIX C (PU3UKOK;

+ 7) 3KOJIOTHYECKOT0 BOCIIUTAHUSA:

+ — OpUEHTalUs Ha TMpUMEHeHHEe (U3MUECKUX 3HAHUM NJIs pelleHUs 3aaad B
00JJaCTH OKpY’KaloIIel cpenapl, TJIaHUPOBAHHUS TOCTYNKOB U OLIEHKH HUX
BO3MOYKHBIX ITOCIICICTBAN ISl OKPYKAIOIIEN CPEJIBL;

+ — OCO3HaHHWE TJIO0AJTBHOTO XapakTepa HKOJOTMUYECKHUX NpoOJjeM U myTed ux
penieHus;

« 8) aganTanMM K HM3MEHAKINMMCS YCJIOBHAM COUHAJIBHOM M NPHUPOIHOMH
cpeabl:

+ — TOTPEOHOCTh BO B3aMMOJCHCTBUM TPHU BBHITIOJTHEHUU HCCICIOBAHUN U
MPOCKTOB (HPU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM
JIPYTHUX;

+ — TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
JeSATEIIbHOCTD;

+  —TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM dnciie GOpPMYTUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBJICHUSX;

+ —O0CO3HaHue Je(DUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCcTH
busuKy;

+ — IUIAaHUPOBAHHWE CBOETO PA3BUTHUS B MPUOOPETEHWUU HOBBIX (PU3MUECKHUX
3HAHMU;

+ — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMUKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (DHU3UUECKUX 3HAHUM;

+ — OIICHKa CBOUX JICUCTBUU C YUYETOM BIIMSHHUS Ha OKPYXKAIOIIYIO Cpendy,
BO3MOKHBIX IJ100aJIbHBIX MTOCJIEACTBUM.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOoeHMs mporpaMMbl 1O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyuawmierocss OyayT cpopMUpOBaHbI MeTamnpeaMeTHbIE
Pe3yJbTaThl, BKIIOYAOIINE TT03HABATEIIbHBIC YHUBEPCAbHBIC YICOHBIC CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIC  Y4eOHBbIE  JCHCTBUS,  PpETyJSTUBHbBIC
yYHUBEPCAIbHBIC yICOHBIE TCUCTBUS.

Ilo3naBaTebHBbIC YHHBeEPCAJIbHBIE YUeOHbIe NeiCTBHSA

Ba3oBble Jjornueckue AeiicTBUA:



BBISIBIIAITH W XapaKTePU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KJIaCCU(PUKAIINNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOTFOACHUSIX, OTHOCSIIHUXCS K PU3HUECKUM SIBJICHUSM;
BBISIBIIATh TIPUYUHHO-CJICICTBCHHBIC CBS3U NMPU HM3YYCHHH (DU3UICCKUX
SIBJICHUM U TIPOIIECCOB, JIeJaTh BBIBOJIBI C HCTIOIB30BAHUEM JICTYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, BBIJBUTATh THUIIOTE3Bl O B3aMMOCBS3SIX
(U3UYECKUX BEITMYHH;

CaMOCTOATENLHO BIOUpATh CIIOCO0 pellieHus ydeOHoU (Hu3ndeckoi 3aaaun
(cpaBHEHME HECKOJIBKMX BapHaHTOB pelieHus, BbIOOp Hambosee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHER).

ba3oBble nccieaoBaTebCKHeE 1eliCTBUS

UCIIOJIb30BaTh BONPOCH! KaK MCCIIEA0BATENbCKUI MHCTPYMEHT [TO3HAHUS;
IIPOBOJUTBH I10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECJIIOMKHBIN
(U3NYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBaHUE (PU3HUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS HJI DKCIIEPUMEHTA;

CaMOCTOSITENTEHO (POPMYTUPOBATH 0000IIEHNUS M BBIBOBI IO PE3YJIbTaTaM
IPOBEAEHHOTO HAOJIIOIEHNS, OTIBITA, UCCIIEI0OBAHUS;

IPOrHO3MPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE  (PUINYECKUX
IIPOLIECCOB, a TAK)KE BBIABUTATh MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

PabGora ¢ unpopmanmeii:

NPUMEHSTH Pa3IMYHbIC METO/IbI, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOUCKE U
otOope mH(pOpMAIMU WIM JAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU
dbuznyeckoi 3a1a4u;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUJOB ¥ (POPM MPEACTABIICHNUS;

CaMOCTOATENILHO BBIOMpATh ONTUMAIBHYIO (HOpPMY TIPEICTaBIICHHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIacMble 3aJa4ll  HECIOKHBIMHU
CXeMaMH, IuarpaMMaMu, HHOU IpaduKoi U MX KOMOWMHAIIHSIMH.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIE eiicCTBHS:

B X0Ji€ OOCYXJE€HHsI y4eOHOro Marepuana, pe3ysbTaToB JabOpaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI U

BBICKa3bIBaTh MJICH, HAIlEJICHHbIE HAa peIIeHHE 3aJaud U TOJAep:KaHue
OJ1aro’key1IaTeIbHOCTH OOIIEHHUS



COMOCTABIIATh CBOM CYXKIEHUS C CYXACHUSAMU JPYTMX YYaCTHUKOB
Jyanora, OOHapy KMBaTh pa3Inyue U CXOACTBO MO3UIIUI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBIIOIHEHHOIO (PU3HUECKOTO OTIbITa
(3KCIIepUMEHTA, UCCIEA0BAHUS, IPOEKTA);

NOHUMATh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAaH/IHON Y UHAUBUAYAJIbHON
paboThI MpU PEIICHUH KOHKPETHOW PU3nyecKor mpoOIeMbl;

IPUHUMATh LEJIH COBMECTHOM JESITEIBHOCTH, OPraHU30BBIBATH ACHCTBUS
no e€ JOCTHXKEHUIO: paclpeiensiTh poiH, OoOCYXIaTh IMPOLECCh U
pe3ysbTaThl COBMECTHOM pabOThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBITNOJIHATH CBOIO YaCTh pa0OThI, JOCTUTasi KAYECTBEHHOTO pe3yibTara Io
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOU JACHCTBUSA C APYTMMU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KAay€CTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(POPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBepCcAJbHbIE y4eOHbIe JelicTBUS

Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYaIUsAX, TPEOYIOIIMX
TUTsI petieHust (GU3NIeCKUX 3HAHWM;

OPHUEHTHPOBAThCA B  PA3JIUYHBIX  TOAXOJAX TMPUHATHAS  PEIICHHUH
(MHIMBUAYaJIbHOE, MPUHATHE PEUICHUS B TpyMINe, NPUHITHE PEIICHUM
rpynmnoi);

CaMOCTOSATEIILHO COCTABIIATh AJITOPUTM PEIICHHs PU3NMIECKON 3a/1a9d WUITH
IUTaHAa HMCCIIEJIOBAHMUS C YYETOM HMMEIOIIMXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTHPOBATh MpejiaracMble BApUAHTBI PEIICHMUI;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTpOJH), AMOIMOHAJbHBLIA HHTEJJIEKT:

JaBaTh aJ€KBAaTHYIO OLICHKY CUTyalluy U Mpeyiarath IiaH €€ U3MEHEHHUS;
OOBSICHATH NPUYUHBI  JOCTHXKEHUS  (HEIOCTHIKEHHUS) pPEe3yJIbTaToOB
NeSITeNIbHOCTH, J]aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
bu3nYecKkoro UMCCIEAOBaHWS WM MPOEKTAa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBILIMXCA CUTYyallUid, YCTAHOBJEHHBIX OILIMOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATBh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTH c€051 HA MECTO JIPYTOro YeJIOBEKA B XOJI€ CIIOpa WU AUCKYCCUU Ha
Hay4YHYIO TEMY, IIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY IPYToro;
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MPU3HABaTh CBOE MPABO Ha OMIMOKY NIPH perieHuu GU3NIEeCKuX 3a1a4 Uin
B YTBEPKICHHSIX HA HAYYHBIC TEMBI U TAKOE K€ MPABO JAPYTOTO.

HNPEIMETHBIE PE3YJ/IbTATbBI

K koHIy 00yueHust B 7 KJiacce IpeMETHBIE PE3YJIbTATHI HA 0A30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

UCIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XUMHYECKUE  SIBICHUS,
HAOJIO/IEHUE, JKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TpPAaeKTOpUs, PAaBHOJCHCTBYIOIIAS
cua, nedopmMarus (ympyras, IJlacTUyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBiaeHUsa (qud@ys3us, TEIUIOBOE IBUKEHHE YaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWIXKEHHWE, HEpAaBHOMEpPHOE  JBWIKEHUE, WHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN € 3aKPEIUIEHHOH OCHIO
BpalleHus, epeiaya AaBIeHHs TBEPIBIMU TEIAMHU, )KUJKOCTIMU U Fa3aMH,
aTMOC(pepHOE [aBJICHHME, TUIaBaHUE TEJ, MPEBPAICHUS MEXaHUYECKOU
DHEPIUH) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpY’XalollleM MHUpE, B TOM uucie (U3MYECKUE SBIICHUS B MPUPOJIE:
OpPUMEPHl JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXUBON
OpUpPOAE, ACHCTBUE CHUJIBI TPEHHUS B MPUPOJAE U TEXHUKE, BIMSIHUE
aTMOC(EpHOro JIaBJICHUS HA dKUBOM OpraHU3M, IIJIABaHUE PbIO, pblYary B
TeJIe YeI0BeKa, IMIPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/1ayy B YUEOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) PU3NUECKUX SBIICHUM;
ONKCHIBATH U3yUYECHHBIE CBOMCTBA TEN U (PU3NYECKUE SABJICHHUS, HCIIOIb3YS
¢busnyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, MY Th,
CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIA YNPYIOCTH, CWJIA TSKECTH, BEC TEa,
CHJIa TPEHUs, AaBlieHue (TBEPIOTro Tena, KHUAKOCTH, ra3a), BRITAJIKUBAIOIIAs
CWJIa, MeXaHu4eckas padoTa, MOILIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbI,
KO3 (PUIIMEHT TMOJIE3HOTO JEHUCTBHUSI MEXaHU3MOB, KHWHETHYECKas |
NOTEHIMANbHAS JHEPrusi), NpPU ONUCAHWUU TMPABWIBHO TPAKTOBAThH
(bu3nYeCKUit CMBICT UCTIONb3YEMbIX BETMYHH, UX 0003HAYEHUS U €TUHUIIBI
bu3nyeCKuX BEIMYWH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO
bu3NYeCcKyl0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
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XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOIECCHI,
UCIIOJB3Ysl MpaBuia CIOXEHUsI cuil (BIOJb OJIHOW MpsMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumenaa, MpaBUio paBHOBecHs pbryara (0J10ka),
«30JI0TO€ TPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruM, NpPU H3TOM [JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa U
3aIUCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH PU3NYECKUE SBJICHHUS, MPOLECCHI U CBOMCTBA TEJI, B TOM YHUCIIE

U B KOHTEKCTE CHUTyalUd IPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh MPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIIaroB C ONMOpod Ha 1—2 M3y4yEHHBIX CBOMCTBA (HPU3UUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3anadyd B |—2 JEHCTBHSA, MCHOJB3YsS 3aKOHBI U
¢dbopMyIbl, CBsA3BIBaIOIIME (PU3UUECKHE BEIMYMHBI: Ha OCHOBE aHAU3a
YCIJIOBHS 33[]a41 3aIIUChIBAaTh KPATKOE yCIIOBUE, OJCTABIATh (PU3UUECKHE
BEJTMYUHBI B (HOPMYJIBI U MPOBOJUTH PACUETHI, HAXOAUTH CIPABOYHbBIC
JTaHHbIE, HEOOXOAUMBIE JIJISl PELICHUS 3aa4, OLIEHUBATh PEATUCTUUHOCTD
NOJIyYeHHOW (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO pPEHIUTh HpPU MOMOUIU
(buU3HYEeCKUX METOJIOB, B OTMIMCAHUY MCCIIEIOBAHUS BBIJCISTH MPOBEPSIEMOE
IPEIoIoKEeHNE (TUIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATH MOTYUEHHBIN
pe3ynbTaT, HaXOJUTh OMIMOKH B XOJE OIbITa, JENaTh BBIBOJBI IO €r0
pe3yJibTaram;

OPOBOAMTH OMNbBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WIH
bu3znyecKux CBOMCTB Tell: (HOPMYIHPOBATH MPOBEPSIEMbIE TPEIIOI0KEHUS,
coOupaTh YCTAHOBKY M3 IPEIJI0KEHHOIO 000PYI0BAHHMSI, 3aIIUCHIBATH X0
OmbITa U GOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSIMBIE W3MEPEHUS PACCTOSAHMUS, BPEMEHHU, MacChl Tela,
00bEMa, CHUIBI M TEMIIEpPAaTypbl C UCIHOJIb30BAaHUEM AaHAJIOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3aMUCHIBATH I[OKa3aHUS MHPUOOPOB C YUETOM
3aJTaHHOM aOCOJIIOTHOM MOTPENTHOCTH U3MEPEHUN;

MPOBOJIUTH UCCIIEIOBAHKE 3aBUCUMOCTH OJTHON (PU3UYECKOM BEIMYUHBI OT
JPYrol C HCIOJb30BAHUEM IMPSMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JIBMXKYILETOCS TeJIa OT BPEMEHHU JBHKEHUS TE€JIa, CUIIbl TPEHUS
CKOJILKEHHSI OT Beca Tella, KauyecTBa OOpabOTKU MOBEPXHOCTEH Ten U
HE3aBUCUMOCTH CHWJIBI TPEHHUs OT IUIOLIAANA COIPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTrOCTH OT YUIMHEHMS NPY>KUHBI, BBITAIKUBAIOIIEH CUJIbI OT 00BbEMa
IIOIPYKEHHON YaCTH Tejla U OT IIOTHOCTH JKUIAKOCTH, €€ HE3aBUCUMOCTHU

OT IJIOTHOCTH TeJa, OT IITyOUHbI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTaBaHMsSI TeJ, YCJIOBHM paBHOBECHsI pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcOOUpaTh YCTAHOBKY W
BBITIOJHATh WM3MEPEHUs, Clenys MPEeAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJTYYECHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHUJC
NpeUIOKEHHBIX TAa0IULl M rpaduKoB, AeNaTh BBIBOJBI IO pPE3yJbTaTam
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpEeHHs (PU3MYECKHX BEIWYMH (IJIOTHOCTH
BEIIECTBA KUIKOCTH U TBEPIIOTO Tela, CUJla TPEHUS CKOJIbKEHUS, IAaBJICHHUE
BO3/[yXa, BBITAIKUBAIOLIasl CHUJa, JCHCTByOIIas Ha MOTPYKEHHOE B
KUJIKOCTh  Telo, KOA(DQPUIMEHT IIOJE3HOr0  JICMCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIOKEHHOW WHCTPYKLUUU: MPH BBHIMOTHEHUU
U3MEpPEHUI coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

cOOJI01aTh MpaBMJIa TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1a00paTopHBIM
o0opynoBaHUEM,;

yKa3bIBaTh NPUHIUIBI ACUCTBUS NMPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAMHAMOMETp, COOOILAIOLIUECS COCYAbl, OapoMeTp,
phIYar, NOABMKHBIA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTD;
XapaKTepU30BaTh MPUHIUIBI JCWCTBUA MW3YYCHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONHCAHMS (B TOM YHUCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMED, MOPITHEBOM HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  [pPUMEPax)
MPAaKTHYECKOTO HCIOJb30BaHUA (PU3UUYECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1151 o0ecrieueHns 0€30MacHOCTH MpY 00paIIeHruu ¢ MPUOOpamMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHHUS 310POBbsI U COOJIIOEHUSI HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKpPY KAIOILIEH cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJIaHHBIM IMOMCKOBBIM 3aIIPOCOM, HAa OCHOBE HMEIOIIIUXCS
3HaHUH M TYTEM CpPaBHEHUS PpA3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMALIMIO, KOTOpas SBISETCS MPOTHBOPEYMBOW MIM MOXET OBIThH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBINOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-IOIMYJISIPHYIO
JAUTEpaTypy (pU3MUecKoro cosepkaHus, CpaBOYHbIE MaTepUaibl, PECypChI
cetru UuTepHer, BiIageTh NpHUEMAMH KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMK U3 OJJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHWE NMHCbMEHHBIE U YCTHBIE COOOIIEHMS Ha
OCHOBE 2—3 UCTOYHUKOB HH(pOpMAINKU (PUINYECKOTO COJIEPKAHUS, B TOM



qHCIIe MyOJIMYHO JIeTIaTh KpaTKUe COOOIIEHUs O pe3yibTaTaX MPOEKTOB WU
y4eOHBIX HCCIEIOBAHUM, MPU 3TOM T'PAMOTHO HCIMOJIb30BaTh W3YUYECHHBIM
MOHATUMHBIM anmapaT Kypca (QU3MKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEH;

IIPU BBITIOJHEHUH YYEOHBIX IPOCKTOB M HMCCIEJIOBAaHUN pacIpeesaTh
00SI3aHHOCTH B TPyIMIleé B COOTBETCTBUHU C TMOCTABJICHHBIMU 3aJadyaMu,
CJIICAUTHh 3a BBINIOJHCHUEM IUIaHa JCUCTBUM, aJIcKBaTHO OILICHUBATH
COOCTBEHHBIH  BKJaJ B  JCATEIbHOCTh  TPYINIbI, BBICTPAWBATH
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, YUYUTHIBAsI MHCHUE OKPYIKAIOIIUX.

K xoniy oOyuenust B 8 kiiacce npeiMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUH:

WCITI0JIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIIMYECKUE U
amop(HbIe TE€Ja, HACBHIIIEHHBII M HEHACBIIIEHHBIM Map, BIIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPECHHSS OHEPIUs, TEIUIOBOM JBUTAaTElNb,
JIEMEHTAPHBIN JIEKTPUUECKUM 3apsij, dJIEKTPUUECKOE M0JIE, IPOBOAHUKA

U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;
pasnuyaTh SIBJI€HUS (TEIJIOBOE pacUIMpEHHE U CKaThe, Terionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuyMBaHWE, KallWUIIPHBIE SIBJICHUS, WCIApEHHUE,
KOHJICHCAllUs, IUJIaBJICHHUE, KpUCTalu3auus (OTBEplEBaHUE), KUIIEHUE,
Terionepeaaya (TemIonpoOBOHOCTb, KOHBEKIUS, U3IIy4YECHHE),
ANEKTpHU3aLUs TN, B3aUMOJACHCTBUE 3apsAI0B, NEHUCTBUS SJIEKTPUUYECKOTO
TOKa, KOpPOTKOE€ 3aMbIKAHHME, B3aHMOJCHCTBHE MArHUTOB, JACUCTBUE
MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHasi MHAYKLMA)
[0 ONHMCAHUIO HX XapaKTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JTAHHOE (PU3HUECKOE SABIICHHUE;

pacro3HaBaThb IPOSIBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’>XKalollleM MHUpE, B TOM 4ucie (U3MUECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSIKEHUE W KaNWULIPHBIE SIBJIIEHUS B MPUPOJE,
KpUCTaUlbl B mpupoje, usinydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MopcKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEsl, CHETa, 3JEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJIH, Ipeiid MOJIFOCOB, POJIb MATHUTHOTO MOJIS JIJIs )KM3HU Ha 3emiie,
NOJIIPHOE CHSHME, IPH 3TOM IEPEBOJIUTH IPAKTHUYECKYHO 3aJady B
y4eOHY10, BBLIEIATh CYILIECTBEHHbIE CBOWCTBA (MPU3HAKH) (U3HUYECKUX
SIBIICHUI;

OMKCHIBATH U3yUYECHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHHUS, UCTIOIb3YS
(¢u3nyecKue BEIMUUHBI (TEMIEPATypa, BHYTPEHHSS SJHEPT UL, KOJIUYECTBO
TEIUIOTHI, yJeNbHasg TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAas TEIUIOTa



IUTaBJIEHUS, yJAENbHas TeIUIoTa NapooOpa3oBaHUs, yJAENbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3(DPUUMEHT MOJE3HOro JEHCTBUA TEIJIOBOM
MAaIllHbI, OTHOCUTENbHAS BIAJKHOCTh BO3lyXa, JIEKTPUUECKNAN 3apsil, CHUIa
TOKa, DJJEKTPUYECKOE HAaIPSHKEHUE, CONPOTUBIICHUE IIPOBOJHUKA,
yEIbHOE COMPOTHUBIIEHNE BELIECTBa, paboTa U MOIIHOCTh 3JIEKTPHUUECKOTO
TOKa), MpU ONUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICIT
UCIOJIb3yEMbIX BEJTUYHH, 0003HAUEHUS U €IMHUILIbI (PU3UUECKUX BEJIHYUH,
HaXoAUTh (HOPMYJIbI, CBSI3bIBAIONINE JaHHYIO (DU3HUECKYIO BEIMUHHY C
JPYTMMH BEJIMYWHAMHU, CTPOUTh TpaUKU H3YYEHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEITMYHH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUS MOJEKYJSIPHO-KMHETHYECKOU TEOPUH
CTPOEHHUsI BEIECTBA, NPHUHIMI CYNEPHO3ULUU NOoJIeH (HAa KAa4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH OMa U1l ydacTKa LM, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUS SHEPTUU, [IPU ITOM JaBaTh CIIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3aIUChIBATh €T0 MATEMAaTUYECKOE BHIPAYKEHUE;
OOBSACHATHh (PU3MYECKHUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyalH NPaKTUKOOPUEHTHUPOBAHHOIO XApAaKTEpa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYEeCKUx
[1aroB ¢ Omnopou Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemaTh pacy€THbIE 3amadyd B 2—3 JEWCTBUS, HCHOJIb3YS 3aKOHBI H
¢dopMyIibl, CBsA3BIBAIOIIME (PU3MUECKHE BEIMUYMHBI: Ha OCHOBE aHaIU3a
YCJIOBUS 3aJa4M 3aIlMCHIBATH KPATKOE YCJIOBHE, BBIABILITH HENOCTATOK
JAHHBIX JUIS  pEIIeHMs 3aJauyd, BbIOMpaTh 3aKOHBI U (QOPMYIIbI,
HEOOXoAMMBIE JUIsl €€ pelieHus, NPOBOJUTh PACUETHI M CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOJEeMBbl, KOTOpPHIE MOXKHO PEUIUTh MpPU OMOIIH
(U3HYECKUX METOJO0B, HCIOJIb3Yys OMMCAHUE HCCIECIOBAHUSA, BBIICISThH
MIPOBEPSAEMOE  MPEIIOIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJICHUSI UCCIICIOBAHMS, JI€JIATh BHIBOJIBI,

OPOBOAMTH OMBITBI MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WU
(bu3HYecKuX CBOMCTB Tell (KamUUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3JlyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus IPU W3JIYYEHUM OT LBETa MU3JIy4Yarolled (morionaromen)
ITIOBEPXHOCTH, CKOPOCTb HMCHAPEHUs BOJBI OT TEMIEPATYpPbl KUAKOCTH W
IUIOIIAAN €€ TIOBEPXHOCTH, DJJEKTPHU3alMs TEl MW B3aWUMOJCHUCTBUE
DIEKTPUYECKUX 3apsi0B, B3aUMOJEUCTBUE TIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHWUTOB, JEHUCTBUSA



MAarHUTHOTO TOJII Ha MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBa 3JIEKTPOABUTIATENII MOCTOSHHOIO TOKa): (OPMYIUPOBATH
IpOBEpsEMbIe TPEANOJI0KEHUs, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOIO
000pyI0BaHUsl, ONMKCHIBATH XOJ1 OMBITa U (POPMYJIUPOBATH BHIBOBL;
BBITIOJIHSATD MPSAMbIE H3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIBHON BIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJIb30BAHMEM AaHAJIOTOBBIX
NpUOOPOB U JATYUKOB (PU3MYECKUX BEJIIMYMUH, CPABHUBATH PE3YJIbTAThl
U3MEPEHUN ¢ YIETOM 3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIETOBAHKE 3aBUCUMOCTH OJTHON (PU3UYECKOIN BETMYUHBI OT
Jpyrol C UCIOJb30BAaHMEM TMPSIMBIX  HU3MEpPEHHUM  (3aBUCHUMOCTD
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJAU TOMNEPEYHOIrO
CEUYEHUS U YAEIbHOTO COMPOTUBJICHUS BEIIECTBA MPOBOIHUKA, CUJIbI TOKA,
UIYIIeTO 4epe3 TMPOBOJHUK, OT HANPSHKEHUS HAa  IPOBOJHUKE,
UCCJIEIOBAHME TOCJIEIOBATENBHOIO U  MApaUIEIbHOTO  COEAMHEHUMN
MPOBOJIHUKOB): TJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHHS, CIEAysd MPEMIOKEHHOMY IUIaHy, (QUKCHpPOBATh
pEe3yIbTaThl MOJTYUYCHHOU 3aBUCUMOCTH B BUE TaOJIUIl U TpapuKoB, 1enaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEA0OBAHMUS;

MPOBOJUTh KOCBEHHBbIE HW3MEpPEeHUs] (PU3NYECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHWE TPOBOJHUKA, paboTa U
MOIIIHOCTh AJIEKTPUYECKOr0 TOKA): IJIAHUPOBATH HU3MEPEHHS, COOUPATH
AKCTIIEPUMEHTAIIBHYIO YCTAaHOBKY, CJEAYs MPEIJI0KEHHON WHCTPYKIUU, U
BBIYUCIISITh 3HAYEHNE BEJIMYMHBI,

cOOJII0IaTh TIPaBUiIa TEXHUKHU 0€30MacHOCTH MPHU paboTe ¢ TaO0paTOPHBIM
000pyI0BaHUEM,;

XapaKTepyu30BaTh TMPUHIUIBI  JACUCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCAHUA (B TOM YHCIIE: CUCTEMA
OTOILUICHHUSI IOMOB, TUTPOMETD, MapoBasi TypOHWHA, aMIIEPMETP, BOJIbTMETD,
CUETUMK DJICKTPUUYECKOW DHEPTrUM, DIICEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelIbHbIe AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEIb TOCTOSIHHOTO TOKA),
WCIIOJIB3Ysl 3HAHUSA O CBOWCTBAX (DM3MYECKUX SIBICHUN W HEOOXOIMMBIC
(du3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTEIbHbBIC
pUOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM (JKUKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPHUUECKUX LIENel cC
MOCJIeIOBATEIbHBIM U MapajliebHbIM COEIMHEHUEM BJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAUEHUS STIEMEHTOB JICKTPUUECKUX IIETICH;



INPUBOJIUTH  MNpUMEPHl  (HaXOOUTh  HMHPOPMAIMIO O  IIpUMEpax)
MPAKTUYECKOI0 MCIOJIb30BaHUSI (PU3MYECKUX 3HAHUW B MOBCEIHEBHOMU
YKU3HU U1l o0ecTieueHus: 6€30MacHOCTH IPU oOpallieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHECHHS 3JI0POBBS U COOIIOICHUS HOPM
AKOJIOTMYECKOTO TTIOBEJICHUS B OKPYKAIOIIECH CPeIE;

OCYILECTBJISITh MOUCK HHpOpManuu (HU3NYECKOTO COAEpKaHUS B
NHTepHeTre, Ha OCHOBE MMEIONIMXCS 3HAHUW M IYTEM CpaBHEHMS
JIOTIOJTHUTEIFHBIX HCTOYHHUKOB BBIJEIATH HHPOPMAITHIO, KOTOpAs SIBISCTCS
MIPOTUBOPEUYUBON HIIK MOXKET ObITh HEJTOCTOBEPHOM;

WCIIOJIB30BaTh MPHU BBIMOJIHEHUU YYEOHBIX 3aIaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy puznueckoro coaep:kaHusl, CpaBOYHbIE MaTEPUATIbI, PECYPCHI
cetu HMurepHer, BrmageTte nNpu€éMaMu KOHCIEKTHPOBAHUSA  TEKCTAa,
npeoOpa3zoBaHus HHPOPMAIIMH U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U KpPATKUE YCTHBIE COOOIICHUS,
o0o6mass wHPOpMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIep)KaHMs, B TOM YHUCIIe MyOJUYHO IPEACTABISATh PE3yJIbTaThl MPOEKTHOM
WJIA UCCIIEN0BATEIILCKOU AESATEIBHOCTH, IPUA 3TOM I'PAMOTHO UCIIOJIb30BATh
M3YUYEHHBIM TOHSATUMHBIN anmapaT Kypca (U3HKH, COIMPOBOXKIAThH
BBICTYIUICHUE MPE3CHTAIUEH;

P BBIMOJHCHUH Y4YE€OHBIX IIPOCKTOB M HCCIACAOBAHUM (HHU3UUCCKHUX
MPOIIECCOB pacCIpenessiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C
MMOCTaBJICHHBIMH 3aJauaMH, CIISIUTD 3a BBITIOJTHECHHEM IJIaHa NECUCTBUN U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJIAJ B
JIeSITEILHOCTh TPYIINbI, BEICTpAaUBaTh KOMMYHUKATHBHOE B3aUMOCHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3peiiarh KOH(IUKTHI.

K xoniy o6yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

L]

WCIIONB30BaTh IOHATHA: CUCTEMa OTCYE€Ta, MaTepHabHAsA TOYKa,
TPAeKTOPHs, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBMXXEHUS, JIehopmanus
(ympyras, mnjacTuyeckas), TpPEHHE, LIEHTPOCTPEMHTENIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPJOE TEIO,
HEHTP TSKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus u
BOJIHBI, 3BYK, HHPA3BYK U yJIbTPa3BYK, IEKTPOMATrHUTHBIE BOJIHBI, IIKAJIa
AIIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U J1aJbHO30PKOCTD,
CHEKTpPbl MCIyCKaHUs M MOIJIOIIEHus, anb(da, Oera- U raMMa-u3IydeHus,
W30TOIIBI, IAEPHAs JHEPreTUKA;

pasznuyarh SIBJICHUS (PAaBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE
IIaJICHUE TEJI, PABHOMEPHOE JBUKEHHUE 10 OKPYKHOCTH, B3AUMOJICUCTBHE



TeJ, PeaKTHBHOE JBIKEHHUE, KoJebaTeabHOe ABIKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE ABMUKEHUE, OTPaKCHHE
3BYyKa, MPSMOJIMHEHHOE PacnpoCTpaHEHUE, OTpPaKEHHE U MpPeoMIICHUE
CBETa, [N0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETA B
CHEKTPp M CJOKEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JMHEHYATOro CIEKTpa
U3ITyYEHHMs1) 110 OMUCAHUIO UX XapaKTEPHbIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMNX JAHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE HM3YUYEHHBIX (U3MUECKHX SBJICHUH B
OKpy»XaroleM Mupe (B TOM 4yucie (QU3NYECKHE SBICHHS B MPUPOJE:
IIPWINBBI U OTJIUBBI, ABMKEHUE TUIaHET COJIHEYHOM CHCTEMBI, PEAKTUBHOE
JBIKEHUE JKHUBBIX OpPraHW3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa TeJ,
ONTHUYECKHUE SBJICHHUS B MPUPOJE, OMOJOTMYECKOE NEUCTBUE BUAMMOTIO,
yJIbTPapUOIETOBOIO M  PEHTIE€HOBCKOIO M3JIY4YEHHH, €CTECTBEHHBIN
pasvoaKTUBHBIM (OH, KOCMHYECKHE Jy4YHd, PaJUOAKTUBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3JIy4YeHHH Ha
OpraHu3M YeJIOBEKa), MPU STOM IEPEBOJUTH MPAKTUYECKYIO 3a/]ady B
y4eOHY10, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKM) (PUBNUYECKUX
SIBIICHUI;

OIKCHIBaTh M3yUYEHHBIC CBOMCTBA TEN U (PU3UUECKHUE SIBICHUS, UCTIOIB3YS
¢bu3nyeckue BENMYMHBI (CpelHSAsI U MIHOBEHHAas CKOPOCTb Tella Mpu
HEPaBHOMEPHOM JBMKEHUHU, YCKOPEHHE, NEPEMEIICHHUE, NyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CWJAa YHPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMaJeHus, BEC Tela, HMMIYJIbC Tella, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEpPrus Tena,
IIOJIHATOrO HAJl MOBEPXHOCTBIO 3€MJIM, NOTCHIMAJIBHASI DHEPIUs CKATON
NPY’KUHBI, KHHETUYECKAasl SHEPTHsl, ITOHAs MEXaHUYECKasi SHEPTUsl, IEPHOT
U 4YacToTa KoyieOaHWM, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOpPOCTh CBETa, M[OKa3aTejab MPEeJOMJICHUSI Cpeibl), NpHU OMNHUCAHUU
IPAaBWIBHO TPAaKTOBaTh (HU3MUECKUM CMBICA HCIHOJb3YEMBIX BEJIWYUH,
0003HAUYCHUA U €OUHUIBI (U3NYECKUX BEIUYMH, HAaXOIUTh (POPMYIIBL,
CBSI3BIBAIOIME JTAHHYIO (PU3UYECKYIO BEIUYMHY C APYTMMH BEIMYMHAMU,
CTPOUTbH IpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3UIMU CHJI, NPUHLUII OTHOCHTENbHOCTH [ 'amuies,
3aKkOHBI HBIOTOHA, 3aKOH COXpPAHEHHUs HMIIYJIbCa, 3aKOHBl OTPAKCHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOT'0 YHCEI



OpU SJCPHBIX pPEAKIMIX, MPU 3TOM JlaBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATHh (PU3MYECKHE TPOLIECChl M CBOWMCTBA TeN, B TOM YHCIE U B
KOHTEKCTE CUTyallui MpPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHUE U3 2—3 JTOrMYEeCKUX
1aroB ¢ Omnopod Ha 2—-3 H3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHUH,
(bu3HYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

penath pacy€THbIC 3a/1a4u (OMMpPAIOIIUEcs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE (PU3NUECKUE BEIUYUHBL: Ha
OCHOBE aHaJIM3a YCJIOBMS 3aJ]a4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIISTh
HEJI0CTAIOIINE UM N30bITOUHBIE TaHHbIE, BEIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMbIE JJIsl pEIIeHUs, MPOBOAUTH pacu€Thl U  OLIEHUBATH
PEATMCTUYHOCTH MOTYYECHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pPEHIUTh NpPU MNOMOUIA
bu3MYeCKuX METOJOB, MCIOJb3ysl OMUCAHUE HCCIEOBAHUSA, BBIJCISThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATh TMPABWIBHOCTH TOPSAJIKA
NPOBEJICHHUSI  UCCJENOBAHMs, JelaTb BBIBOJABI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

OPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUM WIH
¢u3nyecKkux CBOMCTB Ten (M3ydeHHE BTOpPOro 3akoHa HploToHa, 3akoHa
COXpaHEHHUsI SHEPTUH, 3aBUCHUMOCTh TMEpUOAa KoJeOaHWU MPY>KMHHOTO
MasTHUKa OT MacChl Ipy3a U KECTKOCTH MPYXKUHBI U HE3aBUCUMOCTb OT
aMIUIATY Il MaJIbIX KOJIeOaHUH, MPSMOJIMHEHHOE PacIpOCTPAHEHUE CBETA,
pasnokeHne Oenoro CBeTa B CIEKTpP, M3YYCHHE CBOWMCTB HM300paKeHUsS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHUs MpeAMeTa B cOOMparomien
JUH3€e, HAOJIIOJICHUE CIUIOIIHBIX W JIMHEHMYaThIX CIEKTPOB H3ITyUECHMS):
CaMOCTOATENILHO  COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, OMUCHIBATh XO/1 ONBITA U €r0 Pe3yJIbTaThl, ((OPMYIUPOBAThH
BEIBOJIBL;

POBOJIUTH IPU HEOOXOJUMOCTH CEpPHUIO MPSMBIX HM3MEPEHHH, ompenensis
CpellHee 3HAa4YeHUE U3MepsIeMoil BeIHYUHBI ((DOKYCHOE pacCTOSIHHUE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBIOOP cCHOCO0a HW3MEpPCHHUS
(M3MEpUTENIHLHOTO TPUOOPA);

MPOBOJUTH HCCIIEIOBAHWE 3aBUCUMOCTEH (U3MUECKUX BEIMYHMH C
VICITOJIB30BAHUEM ITPSAMBIX U3MEPEHUH (3aBUCHMOCTD ITyTH OT BPEMEHU ITPU
PaBHOYCKOPEHHOM JIBJKEHMHM 0€3 HaydaJlbHOW CKOpPOCTH, NEpHoja
KOJIEOaHU MaTeMaTH4eCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yIila OTpaKEHUsl CBETa OT yrja MaJeHus U yria MpeJoMIIeHHUs OT yrIJia
NaJeHus): IUIAHUPOBAaTh HCCJIEIOBAHUE, CaMOCTOSITENIbHO COOUpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHMOCTH
(GbU3MYECKUX BEJIMYMH B BUJE TaOMMUI] U rpaduKkoB, JeiaaTh BBIBOJBI MO
pe3yibTaTam UCCIIEI0BaHNUS;

IPOBOJUTHh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpelnHss
CKOPOCTb U YCKOPEHHE TeJIa IPU PAaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE
CBOOOJHOTO TMajeHUsl, >KECTKOCTh MPYXKUHBL, KOIPPUIMEHT TpPEHUs
CKOJIb)KEHHS, MEXaHuueckass padoTa M MOILIHOCTb, 4YacTOTa M TEpPUOA
KoJIe0aHUN MaTeMaTU4YecKOoro M MPYKMHHOTO MAasiTHUKOB, ONTHYECKAs
CWiia COOWparIie JMH3bI, pAJUOAKTUBHBIN (OH): TUTAHHUPOBATH
U3MEPEHHUsI, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBINOJHSIThH
U3MEpEHMS, Clenysl NMPEAJIOKEHHON HMHCTPYKLUMH, BBIUUCISATH 3HAYEHUE
BEJIMUYMHBI U aHAIU3UPOBATH MOJTYyUYEHHBIE PE3YIbTAThl C YUETOM 3aJaHHOU
IIOTPEIIHOCTA U3MEPEHNH;

coOJII01aTh NTpaBUila TEXHUKHU 0€30MacCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TNPU3HAKU H3YUYEHHBIX (QU3NUYECKUX MOJIENIEH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIOE TEI0, TOUYECUHBIM HCTOYHHK
CBETa, JIy4, TOHKasl JINH3a, IJIAHETapHasi MOJIeNIb aTOMa, HYKJIOHHAs MOJIEJIb
aTOMHOTO s1/1pa;

XapaKkTepU30BaTh MPUHIUIBl JEUCTBUA U3YYEHHbIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCAaHHUS (B TOM 4YHUCIE:
CHOUAOMETp, JATYMKU TOJOXKEHHS, PACCTOSHHMS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MepHuckomn, (¢oToanmapar, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, KaMmepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJIECHUA U  HEOOXOIMMbIE (PU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUUHbIE PUCYHKH U3YUEHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB IPU
pEelICHUH  Y4YEOHO-NPAKTUYECKHX 33Ja4, ONTHUYECKUE CXEMbl IS
MOCTPOEHUS U300pAKEHHUM B MIIOCKOM 3epKalie U coOMparolen JMH3E;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HMH(POPMALMIO O  [PUMEPaX)
IPAKTHYECKOTO HCIOJb30BaHUA (PU3UUYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM JIJIs1 o0ecrieueHus: 0€30MacHOCTH MpU 00palleHuu ¢ IpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHHUS 310POBbsI U COOIIOCHUSI HOPM
HKOJIOTMYECKOTO NTOBEAEHUS B OKPYIKAIOIIEH Cpene;

OCYUIECTBJISATh MOUCK HHPOpMALMK (PU3HYECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (POPMYIHPYS TOMCKOBBIN 3aIIpOC, HAXOIUTh
IyTH ONPEENICHUs JOCTOBEPHOCTH MOITYYEHHON HH(POpPMALIMU HAa OCHOBE
UMEIOLINXCS 3HAHUN U JIOMOJIHUTEJIBHBIX HCTOUYHUKOB;



WCITIOJIB30BaTh TIPH BBITIOJIHEHUH YYEOHBIX 3aJ]aHUN HAyUYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACPKAHUS, CITPABOUYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTepHer, BiaaeTb MNpUEMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBbIE M YCTHBIE COOOIIECHHS Ha OCHOBE
uH(OpMaMU M3 HECKOJbKHX HMCTOYHUKOB (PU3HUECKOTO COACpPKAHUSA,
yOJIMYHO NMPEACTABIATh PE3YJIbTAThl MPOESKTHON MJIM UCCIIEI0OBATEIBCKON
NEeATEIbHOCTH, TMPH 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIN anmapaT H3y4yaeMoro pasjena (U3MKU U CONPOBOXKIATbH
BBICTYIUICHHE Mpe3eHTauued ¢ Y4€TOM OCOOEHHOCTEH ayAuTOPUHU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo 4acos

Ne HaunmeHnoBanue pa3ieoB U TeM
n/n NMporpamMmbl Bcero

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHNH OKPYKaIOIIEero Mupa

1.1 ®du3mka - Hayka o0 MpUpoae 2
1.2 duzngeckne BETUUNHBI 2
1.3 EcrecTBeHHOHAay4YHBIN METOJ] TO3HAHUS 2

Ntoro no pazaeny 6

Pa3nes 2. [leppoHayajibHbIe CBe/ICHUS] 0 CTPOCHUH BellecTBa

2.1 Crpoenue BeriecTBa |

29 JBr>xeHue 1 B3aUMOJICHCTBHE YaCTHIL )
) BEIIIECTBA

23 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2
Wtoro no pazaeny 5

Paznen 3. /IBu:keHUe U B3aMMOAeHCTBHE TeJ

3.1 MexaHnuecKoe IBIUKEHUE 3

Konrtposbnbsie IIpakTny
padoThbI padoThI



3.2 HNuepuus, macca, IIIOTHOCTh 4

3.3 Cuna. Buner cun 14

Hroro no pazneny 21

Pasnen 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

[asnenue. llepenava naBineHus TBEPAbIMU

4.1 3
TeJaMu, )KUJAKOCTSIMU U Ta3aMu
4.2 JlaBineHue >KuIKOCTH 5
4.3 ATMocdepHOe 1aBIeHUEe 6
44 JlercTBUE KUAKOCTH U ra3a Ha MOrpyKEHHOE 7
' B HUX TEJIO
Utoro no pazaeny 21
Pa3nes 5. PaGoTa m MoIHOCTB. DHeprusi
5.1 PaGota u mourHOCTH 3
5.2 [IpocTeie MeXxaHU3MBI 5
53 MexaHnnyeckast 3HEpIus 4
Hroro no pazaeny 12
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

12



8 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPOrpaMMbl

Pa3gen 1. TensioBbIe AIBJEHUA

1.1

1.2

Crtpoenue u cBOMCTBa BEUIECTBA

TemnmoBrie IMpOoICCChI

Hroro no pazgeny

Pa3nen 2. DiekTpryecKue 1 MATHUTHBIE SIBJICHUSA

2.1

2.2

23

24

DJIEeKTpUYECKHE 3apsi/ibl. 3apssKeHHBIE Tela
U UX B3aUMOJEHUCTBUE

IToCTOSIHHBIN IEKTPUUIECKUN TOK
MarsuTHbI€ ABJICHUS

DNeKTpOMarHuTHAsT HHIYKIIHS

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Beero KoHnTpoibHbIe
padoThI
7
21 1
28
7
20 1
6 1
4
37
3
68 3

pakTm
padoThI

14.



9 KUIIACC

KoangecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM

Ne i/m Konrpoabusie  IIpakTi
nporpamMmmal Bcero
padoThI padoThI
Pa3nen 1. MexanuuyecKue siBJEHUA
11 MexaHHYeCKOE ABMKEHUE U CITIOCOOBI €ro 10 )
) OIKACAHUSA
1.2 BzaumopeiicTBue Tel 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue K0J1e0aHUs M BOJIHbI
2.1 MexaHnnueckue Kojieoanust 7 3
2.2 MexaHn4yeckue BOJIHBL. 3BYK 8 1 3
Utoro no pazaeny 15
Paznen 3. DiekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
ONEeKTPOMarHiuTHOE I10JI€ U
3.1 P 6 2

3JI€KTPOMATHUTHBIE BOJIHBI
Nroro no pazaeny 6

Pa3gen 4. CBeToBbIE ABJICHUSA



4.1 3aKOHBI pacIpOCTPAHEHUs CBETA
4.2 JIuH3BI ¥ onTHYEeCKHE TPUOOPHI

4.3 Paznoxenue 6eoro cBera B CIIEKTP

Hroro no pazgeny

Pasnena 5. KBanroBble ABJIeHUSA

5.1 Hcnyckanue v morjaomneHue cBeta aToMoM
5.2 CtpoeHue aTOMHOTO siIpa
53 SAnepHble peakuuu

Wroro no pazaeny

Pa3nes 6. [loBTOpHTEILHO-00001IAK0IIHIT MOLYIb

[ToBTOpeHue n 0000IIEHHE COEPHKAHUS

6.1
Kypca Gpu3uku 3a 7-9 xnacc

Nroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

6 2
6 3
3 2
15

4 1
6 1
7 1 1
17

9 2
9
102 3 2’






IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

w/n Tema ypoka

®du3uka — Hayka O pUpoJe.
SBneHust npupoasl

2 dusnueckue SIBICHUA

dusnueckue BEITMUUHBI U UX
U3MEpEHHE

Ypoxk-uccinenosanue "M3mepenue
TEMIIEPATYPbI PU TOMOILU
KHUJKOCTHOTO TEPMOMETpA U
JaT4NKa TeMIepaTypbl”

MeTobl HayyHOT'O TIO3HAHUSL.
5 Onucanue GU3NUECKUX SBICHUIN C
IOMOIILIO MoJieIei

VYpok-uccnenosanue "lIposepka
TUIOTE3BI: 1aIbHOCTh NOJIETA

6 mapuKa, MmymeHHOro
TOPU30HTAJILHO, TEM OOJIbIIIE, YEM
0os1bIlIe BbICOTA MMycKa"

Crpoenue BemiectBa. ONbITHI,
7 JOKa3bIBAIOIINE JUCKPETHOE
CTPOCHUE BEIIECTBA

KoanyecTBO 4acos

Bcero

KonTpoJbnbie
padoThbI

IIpakTH4eckue
padoThbI

Jla

u3;



10

11

12

13

14

15

16

17

18

JIBr>xeHue 4acTHIl BEIISCTBA

VYpok-uccnenoBanue «OnbITH O
HAOIIO/ICHUIO TETIOBOTO
pacIIupeHHsl Ta30B»

ArperaTHble COCTOSIHUS BEIIECTBA

OcoOeHHOCTH arperaTHbIX
cocTosiHui Boapl. O000IIeHUE 110
pasneny «IlepBoHayanbHbIE
CBEJICHUS O CTPOCHHH BEIIIECTBAY

MexaHnueckoe JBHKECHUE.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JBUKEHUE

Ckopoctb. Enunuis! ckopoctu

Pacuer IMyTHU U BpCMCHU IBUKCHUA

HNuepuus. Macca — mepa
WHEPTHOCTHU TeJ

ITmoTHOCTE BemecTBa. Pacuer
Macchl U 00beMa Teja 10 €ro
IJIOTHOCTH

JlaGopaTtopHnas pabota
«OmnpeneneHue TIOTHOCTH TBEPIOTO
Tena»

Pemenue 3amay mo teme
"ITnoTHOCTE BemecTna"



19

20

21

22

23

24

25

26

27

28

29

Cuita KaKk XapakTepucTruKa
B3auMojeiicTeus Tein. Cuia
ynpyroctu. 3akoH ['yka

JlaboparopHas padota «3yuenue
3aBHCHUMOCTH PaCTsLKEHUS
(nedhopmaniun) Npy>KUHBI OT
IIPUJIOKEHHON CUIIBD)

SBnenue taroreHus. Cuia TSHKECTH

CBsI3b MEXKy CUJION TSKECTU U
MaccoH Tena. Bec tema. Pentenue
3amau no teMe "Cuia Tsoxectu"

Cuta TsSDKECTH Ha APYTrux IJIaHETax.

duznueckue XapaKTCPHUCTUKHU
IUIaHET

N3mepenue cuit. JlunamomeTp

Bec tena. HeBecomocTh

CroxeHue IByX CHJI,
HaIIPaBJICHHBIX 110 OJHOU MPSMOM.
PaBHOelicTBYIOIIASA CHIT
Pemenue 3aau o teme
"PaBHoelicTBYIOIIAs CUIT"

Cuna tpenus u e€ Buabl. TpeHue B
IIPUPOJIE U TEXHUKE
JlaboparopHas padota «3yuenue
3aBHCUMOCTH CHUJIbI TPEHHUS
CKOJIbYKEHUS OT CHJIbI IaBJICHUS U



30

31

32

33

34

35

36

37

38

XapaKTepa CONPUKACAIOIINXCS
MMOBEPXHOCTEID)

Pemenue 3aay Ha onpejenenue
PaBHOJICHCTBYIOIIEH CHUIIBI

Pemrenue 3amau mo remam: «Bec
tenay, «['padpuueckoe nzodpaxeHne
cuiny, «CHuiny,
«PaBHOEUCTBYIOILIAS CUID»

KoHnTtponbHas paboTta 1mo Temam:
«MexaHndueckoe JTBHKECHHEC),
«Macca, IIIIOTHOCTBY, «Bec Tenay,
«I'papuueckoe u300pakeHNE CUI»,
«CHIteD»

Hasnenue. CriocoObl YMEHBIIICHUS U
YBEITUYCHUS TABJICHUS

JlaBrienue ra3a. 3aBUCUMOCTh
JIaBJIEHH Ta3a OT 00bEMa,
TeMITepaTypbl

[Tepenaua naBieHust TBEPABIMU
TeJNaMH, JXUAKOCTSIMH U Ta3aMH.

3akoH [lackansa

JlaBiaeHne B )KHAKOCTH U Tase,
BBI3BAHHOE JICHCTBUEM CHJIBI
TSHKECTH

Pemenue 3aga4d no teme «/laBienue
B JKHJIKOCTHU M Ta3e. 3akoH Ilackamsy

Coobmiaromuecs: cocyabl



39

40

41

42

43

44

45

46

47

48

49

I'uppaBnuyecknii mpecc

Manowmerpsl. [lopiHeBon
JKUIKOCTHBIM HAcocC

ATtMocdepa 3emiid ¥ TPUYHUHBI €€
CYILLIECTBOBAHUS

Bec Boznyxa. ATmMochepHoe
JIaBJICHHE

H3mepenue atMmocdepHoro
napiienus. OneIT Toppuueniu

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHUS OT BBICOTHI HAJl YPOBHEM
MOopsI

Bbapomerp-anepoun. AtmochepHoe
AAaBJICHUC HA PA3JIMYHBIX BBICOTAX

Pewenue 3anay no reme "
AtmocdepHoe naBneHue"

JleiicTBHE KUIKOCTH M Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTopHnas pabota
«Onpenenenne BoITAIKUBAIOIIEH
CHJIbI, ICUCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B )KHUIIKOCTH
JlaboparopHas paboTta mmo Teme
«HccnenoBanue 3aBHCHMOCTH Beca
Tena B BOJe OT 00bEMa



50

51

52

53

54

55

56

57

58

MOTPY>KEHHOM B KUIKOCTh YaCTH
TeIa

IInaBanue Ten

JlabopaTtopHnas pabota

"KonctpyupoBanne apeomeTpa uiu

KOHCTPYUPOBAHUE JIOJKH U
omnpeesIeHue €€
rpy3onoabéMHoOCTH"

Pemenne 3amad mo Temam:
«ILlitaBanue cy10B.
Bo3znyxornaBanuey, «/laBnenue
TBEPJBIX TEN, )KUJKOCTEN U Ta30B»

KoHnTtponbHas pabora 1o Teme
«JlaBneHue TBEpABIX TE,
JKUIKOCTEH U ra3oB)»

Mexanunyeckasi paborta

MontHocTb. EqUHUIIEI MOIITHOCTHU

VYpok-uccinenoBanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpHU
noabLEMe 10 JiecTHHUIE"

[Ipoctele MexaHU3MBI. Ppruar.
PaBHOBecue cui Ha pbiuare

Pbruaru B TexHuKe, OBITY U
npupoe. JlaboparopHas padora
«HccnenoBanue ycioBHit
PaBHOBECHSI phIYara»

0.5



59

60

61

62

63

64

65

66

67

Penrenue 3anmad mo teMe «Y CJIOBHUA
paBHOBeCI/ISI pmqara»

KoadduimenT monesHoro neiicTBust
Mexanusma. JlaboparopHas pabora
«3mepenue KII/] HakioHHOM
TUTOCKOCTHY

Pemrenue 3agau mo teMme "Pabora,
MomHocTb, KIT/T"

MexaHuueckasi SHeprusl.
Kunernueckas v noTeHuuagbHas
SHEPrus

3aKkoH COXPAaHCHUA MEXaHUYeCKOU
OHCPIrun

YPOK-3KCIIEPUMEHT 1O TEME
"DKCHepUMEHTAJIbHOE ONPEIEICHNE
W3MEHEHUSI KHHETUYECKON U
MOTEHLUAIbHON SHEPTUH IIPU
CKaTBIBAHHMH TEJIA [0 HAKIIOHHON
IJI0CKOCTH"

KonTponbHas pabota no teme
«PaboTa 1 MOLTHOCTb. DHEPTHsDY

PesepHbIii ypok. Pabota ¢
TEKCTaMH II0 TeMe "MexaHudeckoe
nBrOKeHne"

PesepBHbiii ypok. Paborta ¢

TekcTaMu 110 TeMe "JlaBienue
TBEPABIX TEJ, )KUAKOCTEN U ra3oB"

0.5



PesepBHblii ypok. Paborta ¢
68 TekctaMu 1o teme "Pabora.
MouHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68

12



8 KUIACC

KoaunuyecTBO 4acoB

Ne
Tema ypoka Kontpoabubie IIpakTudyeckue
n/n Bcero
padoThI padoThI

OCHOBHBIE MOJOKEHUSI
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU U UX OIIBITHBIE
MTOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJI 1

Mogaenu TBEpAOTO, KUIKOTO U
3 ra3000pa3HOro COCTOSTHHI 1
BelIecTBa

OObscHeHnE CBOWCTB TBEPIOTO,
KHJIKOTO U Ta3000pa3HOTO
4 COCTOSIHM BELIECTBA HA OCHOBE 1
MOJIO’KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

Kpucrannmmueckue n amopdHbie

1
Tena
CMaunBaHue U KaWUISIPHOCTb. |
IToBepXHOCTHOE HATSKEHUE
7 TennoBoe pacmMpeHne u cxaTue 1
Temnepatypa. CBsi3b TEMIIEpPATYpPbI
8 CO CKOPOCTBIO TEIJIOBOTO JIBM)KEHUS 1

qacTHIg



10

11

12

13

14

15

16

17

Buytpennss sHeprusi. CriocoObl
W3MEHEHHUsI BHYTPEHHEH SHEprun

Bune! teronepenaun

Ypok-koubepenius "lIpakTudyeckoe
HCIOJIb30BaHHUE TETJIOBBIX CBOMCTB
BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"

KonnuectBo TemoTel. Y aenpHas
TEIUIOEMKOCTD

YpaBHEHHE TETUIOBOTO OanaHca.
TemooOMeH H TEII0BOE
paBHOBECHE

JlabopaTtopHnas pabota
"UccnenoBanue siBICHUS
TEII000MEHA MPH CMEIINBAHUH
XOJIOIHOM U Topsiueit BosbI"

Pacuer xonmmuecTBa TEIIOTHI,
HE00XO0IUMOT0 JIsl HArpEeBaHUS
TCJIa U BBIACIIACMOIO UM IIPU
OXJTaXICHUN

JlaGopaTtopHnas pabota
"OnpeneneHue yaeiabHOI
TETJIOEMKOCTH BemecTra"

DHeprus TOIIuBA. Y JenbHas
TEIUIOTa CropaHus



18

19

20

21

22

23

24

25

26

[InaBnenue u oTBEpACBaHNE
KPUCTAJIIMYECKUX Tell. Y JIebHast
TEIUIOTA IJIABICHMS

JlaGopaTopHnas pabora
"OmnpeneneHune yaeabHOM TeIIOThI
IUIaBJICHUS JIpaa"

[TapooOpa3zoBaHuE U KOHAEHCALUSL.
Hcnapenue

Kunenue. Y nenbHas Temnora
mapooOpa3oBaHus U KOHJCHCAIUH.
3aBUCUMOCTh TEMIIEPATYpPhI
KHIICHUS OT aTMOCc(epHOTro
JaBJICHUS

BnaxxnocTs Bo3ayxa. JlaboparopHas
pabota "OnpeneneHue
OTHOCHUTEIBHOM BIIAXKHOCTH
BO3qyXa"

Pemienue 3amad Ha onpeneneHue
BIIQYKHOCTH BO3/yXa

[IpunnuIb paboThl TEMIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUS

KIIJI TenmoBoro aBurares.
TennoBwie nBUTATEIN U 3aINATA
OKpY>Karolleu cpebl

3aKOH COXpaHEHHUS ¥ IPEBPALICHUS
SHEPIruM B TEIUIOBBIX MPOIIECCAX



27

28

29

30

31

32

33

34

35

36

[ToaroroBka K KOHTPOIBHOM paboTe
o TeMe "TennoBnie ABJICHUS.
V3MeHeHne arperaTHbIX COCTOSTHHMA
BemecTna"

KonTtponbhas pabora 1o teme
"TermnoBele aBieHnusa. I3sMeHeHne
arperaTHbIX COCTOSIHMM BeliecTBa"

9JICKTpI/I3aI_II/IH TCII. Z[Ba poaa
QJICKTPHUYCCKUX 3aps10B

Ypok-ucciienoBanue
"DnexTpu3anus TeJa UHAYKLIUEN U
IIPU COIPUKOCHOBEHHUH"

BiaumopeiicTBue 3apsyKeHHBIX TeTl.
3akon Kynona

DneKTpuYecKoe moJie.
HanpsxeHHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
AJIEKTPUUECKUX TOJICH

Hocurenu anexTpuueckux 3apsiioB.
OnemeHTtapHblii 3apsa. CTpoeHue
aToma

[IpoBOHUKY W TUAIEKTPUKHU. 3aKOH
COXPaHEHUS AIIEKTPUUECKOI0 3apsiaa
Pemenne 3aiau Ha npuMeHEHUE
CBOMCTB AJIEKTPUUECKHUX 3apsi/I0B
DJIEKTPUYECKHUI TOK, YCIIOBUS €r0
cyuiectBoBaHus1. UCTOUYHUKHN
AIIEKTPUYECKOrO TOKA



37

38

39

40

41

42

43

44

45

JIeNCTBUA 3IEKTPUIECKOTO TOKA

VYpok-uccnenosanue "JleiictBue
ANEKTPUUECKOTO MOJIs Ha
MPOBOJHUKHU U AUIJICKTPUKH"

DNEeKTPUYECKUNA TOK B METaJlIax,
KUJKOCTSIX U ra3ax

DnexTpuyecKas Uenb U €
COCTaBHbIE YaCTH

Cuna Toka. JJaGoparopHas pabota
"N3mMepeHue U peryJinpoBaHNUE CUIIbI
TOoKa"

DNEeKTPUUECKOE HaNpsHKEHUE.
BoasT™metp. JITabopaTopnast pabota
"N3mepeHue u peryinpoBaHue
HanpspkeHus"

ConpoTHBIICHHE IPOBOHHKA.
Y aenpHOe CONPOTHRIICHUE
BEIECTBA

JlaboparopHuas pabota
"3aBUCUMOCTB 3JIEKTPUUECKOTO
COIIPOTHBIICHHSI TPOBOJIHUKA OT €TI0
JUIUHBI, IIJIOLIAIU TOIIEPEUHOrO
cedeHus U marepuana

3aBUCUMOCTDH CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma st
yJacTka Ienu

0.5

0.5



46

47

48

49

50

51

52

53

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH CUJTBI
TOKa, UIYILEr0 Yepe3 pe3ucTop, oT
COIIPOTUBIICHUS PE3UCTOpa U
HanpspKeHUs: Ha pe3ucTope”

IlocnenoBaTenbpHOE U nmapajiCJIbHOC
COCAUHCHHA ITPOBOJHUKOB

JlaGopatopHas pabota "IIpoBepka
IIpaBUJIA CII0KEHUS HANTPSKEHUH
IIPY TOCJIEJ0BATEILHOM
COEIMHEHHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka
npaBuUiIa Uil CHJIBI TOKA IPU
napauIeIbHOM COeTMHEHUH
pe3uctopon”

Pemenue 3anau Ha npuMeHeHne
3akoHa Oma JJis pa3auyHoro
COEIMHEHMSI IPOBOTHUKOB

Pabota u MomHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenua

JlabopaTtopHnas pabota
"Onpenenenre padoThl ¥ MOIITHOCTH
AIEKTPUUECKOTO TOKA"

DNEKTpUYECKHUE LIETTH U
HOTPEOUTEIH FNEKTPUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHue



54

55

56

57

58

59

60

61

[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEeKTPUUECKHE 3aps/Ibl.
3apspKeHHbIE Tela U UX
B3anmoencTBus. [locTossHHBIN
AJIEKTPUUECKUN TOK"

KonTponbhas pabota no teme
"DneKkTpuuecKue 3apsabl.
3apsKEHHBIE TeNa U UX
B3aumozencTeus. IlocroaHubIn
JNEKTPUYECKUH TOK"

ITocTossHHBIE MATrHUTEIL, UX
B3aNMOJIENCTBUE

VYpoxk-uccienoanue "M3yuenne
TOJIEH MMOCTOSTHHBIX MarHUTOB"

MaruautHoe nose. MarauTHoe 1ose
3eMiId ¥ €ro 3HaYCHUE I KU3HA
Ha 3emiie

OnbiT Dpcrena. MarauTHoe noJie
AJIEKTPUYECKOTO TOKa MarautHoe
I10JIC KaTYHIKI/I C TOKOM

[TpuMeHeHne 3JeKTPOMAarHUTOB B
texHuke. JlabopaTopHas pabora
"N3y4yenue neiicTBUsI MAarHUTHOTO
TOJIsI Ha TIPOBOJHUK C TOKOM"

DNeKTPOIBUTATEIb TOCTOSHHOTO
Toka. Mcnonb3oBanue
AJIEKTPOJBHUTATENCH B TEXHUIECKUX
YCTPOWCTBAaX M Ha TPAHCIIOPTE.
JlaboparopHas pabota

0.5



62

63

64

65

66

67

68

"KoHcTpyupoBaHue U H3ydeHne
paboThI ekTpoaBurarens'

OmnbiTel @apanes. 3aKoH
3JIEKTPOMAarHUTHON MHIYKLIUH.
[IpaBuno Jlenua

OnexrporerepaTop. CriocoOb
MIOJIyYEHUS DIEKTPUUECKON
SHEPruu. DIEKTPOCTAHIIUH HA
BO300HOBJISIEMbBIX UCTOYHUKAX
SHEPIrUn

[ToaroroBka K KOHTPOJIBHOMN paboTe

110 TeMe "DIJIEKTPUUECKHE U
MarHuTHbIE sIBJIEHUS"

KouTponbhas pabota no teme
"DJIeKTpUUECKHE U MAarHUTHBIE
sIBJICHUS"

PesepBHblii ypok. Paborta ¢
TekcTaMmu 1o TeMe "TennoBelie
sBieaus"

Pe3epBHblii ypok. Paborta ¢
TekctamH 110 Teme "IlocTosTHHBIN
AIEKTPUUECKUN TOK"

PesepBHblii ypok. Paborta ¢
TEKCTaMH 110 TeMe "MarauTHele
SABJIEHHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOITPAMME

68

14.5



9 KUIIACC

Ne
n/n

Tema ypoxka

Mexannueckoe IBIKCHHUE.
MarepuanbHas TOUKa

Cucrema orcyera. OTHOCHTEIBHOCTD
MCXaHUYCCKOI'O ABHKCHUA

PaBHOMEpHOE npsIMOJIMHEWHOE
JBUKEHHE

HepaBHomMepHOE npssMOnMHENHOE
nBrkeHue. CpenHsas 1 MTHOBEHHAs
CKOPOCTh

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOPEHHUE

CxopocTh NPSAMOIMHEHHOTO
PaBHOYCKOPEHHOTO JIBHKEHUSI.
I'padux ckopocTu

JIaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tesa npu
PaBHOYCKOPEHHOM JIBUYKEHUH T10
HAaKJIOHHOM 11ocKocTH"

CBobonnoe nasenue ten. OnbIThl
lanunes

PaBHOMeEpHOE nBMXKEHUE IO
oKpykHOCTH. [lepnon u yacrora

KoanuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsbI

IIpakTHyeckue
padoThI

U3



10

11

12

13

14

15

16

17

18

19

20

21

oOpamenusi. JIuneitHas u yriioBas
CKOPOCTH

[leHTpOCTpEMUTEIILHOE YCKOPEHUE
Ilepssorii 3akoH HeroToHa. BekTop
CHUJIBI

Bropoii 3akoH HeroTOHA.
PaBHOelicTBYIOIIAA crita

Tpertnit 3akon HeroToHA.
Cynepno3unus Cui

Pemenue 3anau Ha npuMeHeHne
3akoHOB HploTOHA

Cuna ynpyroctu. 3akoH ['yka

Pemenue 3anad mo teme «Cua
YIPYTOCTHD)

JlaGopaTopHas pabora
«OrnpeneneHne KecTKOCTH
MIPY>KUHBD»

Cuna tpeHus

Pemenue 3anau no teme «Cuina
TPEHUS»

JlabopaTtopHas pabora
"Onpenencane kodphuimeHTa
TPEHUSI CKOJIbXKEHUS"

Pemrenue 3amad mo teMe "3aKOHEI
Herorona. Cuna ynpyroctu. Cuna
TpeHus"



22

23

24

25

26

27

28

29

30

31

Cuia TSDKECTH U 3aKOH BCCMHUPHOT'O
TATOTEHUS. Y CKOPSCHHE CBOOOTHOTO
naJIcHus

Ypok-koHbepenmus "I BmxeHue Tel
BOKPYT TPaBUTAIIMIOHHOTO LIEHTpa
(Conuneunas cuctema). 'anaktukn"

Permrennie 3amau o reme "Cuia
TSOKECTH U 3aKOH BCEMUPHOTO
TAroTeHus"

[IepBas kocMHuuecKasi CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue MaTepuanbHON TOUKH.
A6coutoTHO TBEPOE TETIO.
PaBHOBecue TBEpHOrO TENA C
3aKPEIUIEHHONW OCBIO BPAIllCHUS

MowmeHnT cuinsl. LlenTp Tsxectu

Pertenne 3amau mo reme "MoOMEHT
cuisl. LleHTp TsDKECTH"

[ToaroTroBka K KOHTPOIBHOU paboTe
o TeMe "MexaHn4yecKoe IBUKEHHE.
Bzaumogeiictue Ten"

KontponbHas paborta 1o Teme
"MexaHHU4YeCKOE IBHKEHHE.
Bsaunmoneiictue ten"

Nmnynsc Tena. UMIyasc CUIIBL.
3aKOH COXPAHEHHUs UMITYJIbCA.
VYmpyroe u Heynpyroe
B3aUMOJICHCTBUE



32

33

34

35

36

37

38

39

40

41

42

43

Pemenne 3amau mo Teme "3akoH
COXpPaHEHUs UMIyJbca"

VYpoxk-koH(pepenus "PeakTuBHOE
JIB>KEHUE B MPUPOJIE U TEXHUKE"

Mexannueckasi paboTa U MOIITHOCTb

PaboTa cuibl TsKeCTH, CUITbI
YIOPYTOCTH U CUJIBI TPEHUS

JlaGopaTopHas pabora
«Onpenenenue paboOThI CUIIbI TPEHUS
MIPY PAaBHOMEPHOM JIBUKCHHUH T
10 TOPU3OHTAIBHOM MTOBEPXHOCTH
CBs13b 2HEpruu U padoTHI.
[TorenumanbHas SHEPTUS
Kunernueckas sueprus. Teopema o
KMHETUYECKOM SHEPrUu

3aKOH COXpaHEHUs YHEPTHH B
MEXaHUKe

JlaboparopHas pabota «3ydenune
3aKOHA COXPAHEHUS SHEPT U
KonebartenbHoe NBUKEHUE U €T0
XapaKTePUCTUKHU

3aTyxatomue KoaeoaHus.
BoinyxeHHBIE KOJIEOaHMSI.
Pe3onanc

MaremaTuyecKkui U npy>KUHHBIN
MasTHUKA



44

45

46

47

48

49

50

51

52

53

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojaebaHui OT KECTKOCTH
MIPYKUHBI U MAacChI TPy3a»

[IpeBpaiienre sHepruu npu
MEXaHUYECKUX KOJIeOaHUAX

JlabopaTopHas pabora
«Onpe;[eneHI/Ie YacCTOThI U ICPUOAA
Kose0aHui Npy>KMHHOTO MasiTHUKA

JlabopaTophas pabota «IIpoBepka
HE3aBHCHMOCTH ITePHOJIa KOJICOAHHIA
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAaccChI Tpy3a»

Mexanunueckue BoJiHbl. CBOMCTBa

MEXaHNYCCKUX BOJIH. HpOI[OJ'IBHI)Ie u
MOMNECPCUHBIC BOJITHBI

VYpoxk-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM Tele.
CelicMnyeckue BOIHBI"

3Byk. Pacnipoctpanenue u
OTpa)kKEHUE 3ByKa
VYpoxk-uccnenosanue "HabmoaeHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI PE30HAHC
Ypok-koHpepeHius "YIbTpa3ByK U
nH(ppa3ByK B IPUPOJIE€ U TEXHUKE"



54

55

56

57

58

59

60

61

62

63

[ToaroroBka K KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPAHEHUS.
MexaHunueckue KoineOaHus U BOJTHbI"

KoHnTtposnbHas pabora 1o Teme
"3aKOHBI COXpaHEHHUS.
MexaHnueckne KojaeOaHus 1 BOJIHEL"

DNEKTPOMarHuTHOE I0JIE.
ONEeKTPOMarHuTHbIE BOJIHBI

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepernnus "[lkana
ANEKTPOMATHUTHBIX BOJTH.

Hcnonp3oBaHue 311eKTPOMAarHUTHBIX
BOJIH JUUIL COTOBOM cBs3H"

VYpoxk-uccienoanue "M3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MIOMOILIBI0 MOOMIIBHOTO Tenedona"

Pemenue 3anau Ha onpeneneHue
YaCTOThI U JJTUHBI
3JIEKTPOMATHUTHOUN BOJIHBI

DneKTpOMarHuTHas IpUpoJia CBETA.
Cxopoctsb cBeta. BonHoBbie
CBOICTBA CBETA

Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHHE CBeTa. 3aTMEHUS
Connua u Jlynst

3aKoH OTpakeHHUs CBETa. 3epKala.
Pemienue 3amay Ha nmpuMeHEHNE
3aKOHa OTPaKCHUS CBETa



64

65

66

67

68

69

70

71

72

[Ipenomnenue cBeta. 3aKOH
IIPEIOMJICHUS CBETa

[losnHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcnonb30BaHue NOIHOTO
BHYTPEHHET 0 OTPaXKEHUs B
ONTUYECKUX CBETOBOJIAX

JlaboparopHas paboTta
"UccnenoBanue 3aBUCUMOCTH yIiia
IPEJIOMJICHHUS CBETOBOTO JIyda OT
yIJla MaicHusl Ha TpaHule "BO3AyX-

nn

CTEKJIO
VYpok-koH(pepeHus

"M cnonb30BaHKE MOJIHOTO
BHYTPEHHETO OTPaKEHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBs3B"

JIma3el. OnTHYecKas cuiia TUH3BI

[TocTpoenue n300pakeHH B JIMH3aX

JIaGoparopHas paboTa
"Onpenenenne HOKyCHOTO
PacCTOSIHUSL ¥ ONTHYECKOW CHITBI
cobupatomei TuH3b"

Ypoxk-koHpepenuus "OnTuueckue
JMH30BbIe TPUOOpPHI"

I'nma3 kak onTHyecKas CHCTeMa.
3penue



73

74

75

76

71

78

79

80

81

82

Ypok-koudepennus "JlepexTo
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6emoro cBera B CIEKTP.
Oneitel HetoToHa. CrioxxeHue
CHEKTPaJIbHBIX IIBETOB. Jlucnepcus
cBeTa

JlaboparopHast pabota "OmbITHI 11O
pa3noxKeHUIo OETIoro CBeTa B CIEKTP
Y BOCIIPUATHIO IIBETA MPEAMETOB IpHU
UX HaOJIO/IEHNH Yepe3 [[BETOBbIE
¢bubTpE!"

Ypok-nipakTukym "BonHoBbIE
CBOICTBa cBeTa: AKCIEPCHS,
uHTephepeHus u audpaxmnus”
Omnsite Pe3epdopna u miianerapHas
MO/IEJIb aTOMa

[Tocrynater bopa. Moaens atoma
bopa

Hcnyckanne u norjaomnieHue ceeTa
aroMoM. KBaHTbl. JInneluateie
CHEKTPhI

VYpok-npaktukyMm "Habmronenne
CIEKTPOB UCITyCKaHHUs"

PagnoakTuBHOCTE U €€ BUIBI

Crpoenue aTOMHOTO sJipa.
Hyxknonnast Mogens



83

84

85

86

87

88

&9

90

91

92

93

PannoakTuBHBIC TIpEBpaIICHHUS.
N30Tomns!

Pemenue 3aga4d no teme:
"PaguoakTrBHBIE TTpeBpallieHus"
[Tepuon monypacmana
VYpoxk-koH(pepeHus
"PannoakTuBHBIE U3TyUYEHUS B
pUpoJIe, MEAUIIMHE, TEXHUKE"
SnepHbie peakuyu. 3aKOHbI
COXpaHEHUS 3apsI0BOTO U
MAacCOBOI'0 YHCEII

OHeprus CBsA3M aTOMHBIX SJIEP.
CBs13b MacChl M DHEPTUU

Pemenue 3amau o teme "SnepHbie
peakuun"

Peakuuu cunTe3a U 1e7IeHUS A1Ep.
Ncrounuku sHeprun ConHIa U 3BE31]
Ypok-koubepenmus "AnepHas
sHepreTuka. JlencTBus
PaANOAKTUBHBIX U3TyUYEHUH Ha
JKHBBIE OPTraHU3MBI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DJIEKTPOMarHuTHOE MoJIe.
DNEeKTPOMArHUTHHIC BOJTHBI.
KBanToBbIe siBeHUS"

Kontponbnas pabota 1o teme
"DIeKTPOMarHuTHOE TOJIE.



94

95

96

97

98

99

100

101

DNeKTPOMarHUTHHIC BOJTHBI.
KsanroBeie sBieaus"

IToBTOpenue, o6o0IIEeHHE.
JlabopartopHbie paboTHI IO KypCy
"B3anmopeiictue ten"

[ToBTopenue, o6o6meHue. Pemenue
pacUeTHBIX ¥ Ka4eCTBEHHBIX 3a7a4
o teme "TeroBsie nporecch”

[ToBTOpenue, o600meHNE. Penienne
pacYeTHBIX M Ka4eCTBEHHBIX 33724
o teme "KIIJI TernoBbix
IBuraresaeun”

[ToBTOpenue, o600IeHNE. Penenne
pacUeTHBIX M Ka4eCTBEHHBIX 3a71a4
o teme "KIIJI anexkrpoycranoBok"

IToBTOpenue, o6o0IIEHHE.
JIabopartopHbie paboTHI IO KypCy
"CBeToBble sBICHUSA"

[ToBTOpenue, o06obenue. Pabora ¢
TEKCTaMH 110 TeME "3aKOHEBI
COXpaHEHUsl B MeXaHuKe"

[ToBTOpenue, o606meHue. Pabora ¢
tekctamu o teMe "Kosebanus u
BOJIHBI"

IToBTropenue, o6o0mmenue. Pabora ¢
TekcTaMu 110 TeMe "CBETOBEBIE
saBieHus"



[ToBTOpenwue, o606menue. Pabora ¢
102 TekcraMmu 1o TeMe "KBaHToBas u
sanepHas pusnka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET:

» OenepasbHas TOCYNapCTBEHHASI HH(POPMaIMOHHAs cuctema «Most

mkoJiay https://myschool.edu.ru/

» UupopMalinoHHO-KOMMYHUKAIIMOHHAs 00pa3oBaTelbHas CUCTEMA

«Cdepym» https://sferum.ru/

» OenepalibHbIA HHCTUTYT Me1arornyeckux usmepenuit http://fipi.ru/
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