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MNOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKe HAa YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs
COCTaBJI€Ha Ha OCHOBE IOJIOKEHMM M TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM YpPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxke ¢ yu€tom (enepalibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenoxaBanus yueOHoro npeamera «Ousukay.

[Iporpamma 10 (u3MKe HAa YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMS
COCTaBJIeHa Ha OCHOBE MOJIOKCHHM M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30BaTeIbHOM MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yueTom ¢eaepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIMY TIpernoaBanus yueOHnoro npenmera «Dusukay.

ConmepxaHue mnporpaMMbl MO (U3HKE HaMpaBlIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS U OpPraHU3alUI0 H3yYeHUs
Gu3MKN Ha NEATEIbHOCTHON OCHOBe. B mporpamme mo Qusuke yduTBHIBAOTCS
BO3MOXKHOCTH Y4YeOHOro mnpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIIPEIMETHBIM pe3yJIbTaraM OOyUYEeHHS, a TaK¥Ke
MEXKMPEAMETHBIE CBSI3M €CTECTBCHHOHAYYHBIX Y4YEOHBIX TPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 0Opa30BaHMS.

[TporpamMMa no gu3suKe ycTaHaBIMBAET paclpeesieHue yueOHoro mMarepuasia
o rogam oOydeHus (1o KjiaccaM), MpejiaraeT NpUMEPHYIO MOCIeI0BaTEILHOCTh
U3yYeHHUs TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COACpKAHUSI U
yueTe BO3PAaCTHBIX OCOOCHHOCTEN 00yJaroIuXcsl.

[TporpamMma mo ¢usuke paszpaboTaHa C ILEJIbI0 OKa3aHUs METOAUYECKOU
MIOMOIIIM YYUTENIO B CO3JaHUU pabovel MporpaMMsbl 10 y4eOHOMY MIPEIMETY.

®du3zrka ABISETCA CUCTEMOOOPA3YIOMINM JJIsl €CTECTBEHHOHAYYHbBIX YUY€OHBIX
MPEIMETOB, MMOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTPOHOMHUEH U (pU3HUeCKoi reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYIO0 KapTHHY MHpa, IPEJOCTaBIseT HauOosee siICHbIe
oOpaslbl MPUMEHEHNs HAyYHOTO METOAA MO3HAHHUA, TO €CTh Cloco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opna W3 TIaBHBIX 3aja4 (PU3MUECKOro OOpa3oBaHMS B CTPYKType 0OIIero
0o0pa30BaHUs COCTOMT B (DOPMHPOBAHMM €CTECTBEHHOHAYYHONW TIPaMOTHOCTU H
MHTEepeca K HayKe y 00y4Jaromuxcs.

N3yuenue Qusnkn Ha 0a30BOM ypOBHE MPEIIOJaracT OBJIAJICHUE
CIEIYIONIMMU KOMIIETEHTHOCTSAMHM, XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

® HAay4yHO OOBACHATH SBJICHMUS,

® OIICHMBATh U MOHUMATh 0COOEHHOCTHU HAYYHOTO HCCIIEIOBAHUS;



HHTCPIIPCTUPOBATH JAHHBIC 1 UCIIOJIb30BATh HAYYHBIC NOKA3aTCIILCTBA JJIA
IMOJIYUCHH BBIBOIOBY.

[lenn w3yueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHHS
OlpeneNicHbl B KOHLEIMIMU TpernojaBaHusi ydeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTeNbHBIX oOpraHm3amusx Poccuiickoit ®enepanuu, peaau3yrOMUX
OCHOBHBIE 00111e00pa30BaTeIbHBIC IPOTPAMMBI.

Lenu nzydenus Gusmnku:

NpUOOpPETECHUE HWHTEpPECa W CTPEMJICHUS OOYyYaroluXxcs K HaydYHOMY
W3YYCHUIO TPUPOABI, Pa3BUTHE HMX HHTEIICKTyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN 0 HAyYHOM METOJIe TTO3HAHUS U (POPMUPOBAHKE
HCCJIEI0BATEILCKOTO OTHOIIEHUS K OKPYKAIOIIUM SBIICHUSM;
dbopMupoBaHUE HAYYHOTO MUPOBO33PEHHUSI KaK pe3ysabTara U3yuyeHHs] OCHOB
CTPOCHHUS MaTepHH B (PyHIaMEHTATbHBIX 3aKOHOB (DM3HKU;
dbopMHupoOBaHUE TPEACTABICHUNH O POMU (U3UKU IS PA3BUTHS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  MPEICTAaBIEHUHA O  BO3MOXKHBIX  cdepax  Oymyuiei
podeCCHOHANTBHOMN JEATEILHOCTH, CBA3AaHHOM ¢ (PM3MUKOM, MOATOTOBKA K
JanbHeNIeMy 0Oy4eHHIO B ’TOM HaIPaBIICHUU.

JlocTmkeHne 3THX IeJield mporpaMMbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
o011iero o6pa3zoBaHusi 00ECIICUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

NpuOOpETeHUE 3HAHWMA O JTUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHHYECKUX, TETUIOBBIX, 3JEKTPUYCCKUX, MAarHUTHBIX M KBaHTOBBIX
SIBJICHUSAX;

MpUOOpPETEHNE YMEHUMN OIMMUCHIBATh U OOBSICHATH (PU3MUECKHUE SBICHUS C
UCITOJIb30BAHUEM TIOJTyUYEHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMX pacYeTHBIX 3aaad C
UCTIOJIb30BaHUEM buzrIecKux MoJIeTIeH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUW HAOIIOAATh MIPUPOIHBIC SBJICHUS W BBITIOIHSATEH OTBITHI,
nabopatopHbie  pabOTBI W  DKCIEPUMEHTAIBbHBIC HWCCICNOBAaHUA C
WCITIOJIb30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB paboOThl ¢ MHpOpMaIelt GU3NIECKOTO COACpKaHUS,
BKJItOYasi MH(OOPMAITMIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKU, aHATIU3 U
KPUTHYECKOE OllEHUBAaHUE HH(POPMAIINH;

3HaKOMCTBO €O cepamu MpOoPeCCUOHATLHON NeATEeTbHOCTH, CBI3aHHBIMU
C (Qu3ukoil, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTHKCHHSIX (DH3NIECKON HAYKH.



OO11ee YnCI0 YacoB, PEKOMEHOBAHHBIX IS U3yUeHUsT (PU3UKH HAa 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 uvaca B Hedemo), B 9 kmacce — 102 yaca (3 yaca B HEIEIO).

[Ipennaraemslii B mporpaMme o (pu3uke nepedeHb JadopaTopHbIX padoT U
OMBITOB SBJISIETCA PEKOMEHIATEIbHBIM, YUYUTENb JEIaeT BBIOOp MPHU MPOBEACHUU
7a00paTOPHBIX PabOT U OMBITOB C YYETOM HWHJUBUAYAIbHBIX OCOOCHHOCTEH
0Oy4aroIluXxcsi, CIUCKa 3KCIEPUMEHTAIBHBIX 3aJlaHUui, MpeiaraeMblX B paMKax
OCHOBHOTO IrOCYJapCTBEHHOTO 9K3aMeHa MO (PU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Pu3uka 1 e€ poJib B NO3HAHMH OKPYKAKOIIEr0o MUpa.

@usnka — Hayka O mpupoae. SBieHus npupoabl. PU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3Mepenne ¢(usmueckux BenuuuH. DundecKue
npubopsl. [lorpemHocTs u3MepeHuit MexryHapoaHasi cucTemMa eIMHUIL.

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAayKd UW3y4alOT MPUPOAY.
EcTecTBeHHOHAY4YHBIM METOJ] TO3HAHUS: HAOIIOJACHUE, MOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmronaemMoro sipieHus. Onucanve PU3NUecKux SBJICHUHN C TOMOIIBIO MOJieen

Hemoncmpayuu.

€XaHUYECKHE, TEIIOBbIC, ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
U3M4eCcKre mpuOOphl U TpoIeaypa MPsIMbIX HM3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM PUOOPOM.

Jlabopamopnuie pabomwt u onvimeul.

npeniesieHue IIEHBI JISICHUS Kbl U3MEPUTEIHHOTO MPUoopa.
3MEpPEHUE PACCTOSTHUM.
3MepeHre 00bEMA KUJIKOCTH U TBEPIOTO TeJa.
MpEAETICHUE Pa3MEPOB MaJIbIX TEJ.
3MEpEHUE TEMIIEpaTypbl MPH MOMOIIM >KUAKOCTHOTO TEpMOMETpa U
JaTYMKa TEMIIEPATYPHI.
POBEIEHUE HCCIEIOBAHUS MO MPOBEPKE THUIOTE3bl: NAJIbHOCTh IMOJNETA
iapuka, MylmeHHOT0 TOPU3OHTAIBHO, TeM OOJIbIEe, YeM OOJIbIlle BHICOTA
mycKa.

IlepBoHa4aIbHBIE CBEIECHUS 0 CTPOEHHUH BelleCTBA.

CrpoeHue BemlecTBa: aroMbl M MOJIEKYNbl, HUX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenre dacTul] BemecTBa. CBS3b CKOPOCTH JIBHKEHHUS YaCTUI[ C
TeMmrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. B3anmopelcTBue YacTuil
BEILIECTBA: MPUTSIKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B, KUIKOCTEH U TBEPIABIX
(kpucTammuyeckux) Tesl. B3auMoCBsSI3b MEXaYy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

abmroieHrie OPOYHOBCKOTO JBUKCHHUS.
abmonenue nuddys3un.



a0J0IeHNE ABJICHUN, OOBSCHSIOIINXCS MPUTSKEHUEM WIIH OTTAIIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnuie pabomut u onvimeul.

[IEHKa TuaMeTpa aroMa METOAOM PsAOB (C UCTIONIb30BaHUEM (GoTorpaduii).

IBITHI IO HAOIIOIEHUIO TETJIOBOTO PAaCIIUPEHUS Ta30B.

IBITHl IO OOHAPY>KEHUIO AEHCTBUS CUJI MOJIEKYISIPHOTO MTPUTSHKEHHUS.
JIBH:KeHHMe M B3aMMOeCTBHE TeJl.

Mexanunyeckoe ABMKEHHE. PaBHOMEpDHOE M HEPABHOMEPHOE JBUKCHHE.
Ckopoctb. Cpennsis CKOpPOCTh IPU HEPABHOMEPHOM JIBMKEHUU. PacueT mytu u
BPEMEHU JIBUKEHUS.

SlBnenne wuHepuuu. 3aKOH HMHEpUUH. B3auMonencTBHE TEl KaKk MNPUYMHA
U3MEHEHNsI CKOPOCTH JBHMXKEHMS Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€AUHULIEC
o0beMa BelIeCTBa.

Cwmita Kak xapakTepUCTHKa B3auMoAeucTBUA Tell. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cHibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUSA U CHJIA
TsokecTH. CHila TSKECTH Ha Ipyrux IaHerax. Bec tema. HeBecomocts. Cnoxenne
CUJI, HAPABJICHHBIX MO OAHOM mpsiMoil. PaBHOopelcTByromas cui. Cuna TpeHUs.
TpeHue CKONbKEeHUS U TPEHUE MTOKOs. TpeHre B IPUPOJIE U TEXHUKE.

Hemoncmpayuu.

a0JI0IeHre MEXaHUYEeCKOrO IBUYKEHUS Tena.

3MEPEHUE CKOPOCTH NMPSAMOJIMHENHOTO IBUKECHUS.
a0II0ICHNE SIBIICHUSI HHEPIIUU.

a0IroIeHre U3MEHEHUSI CKOPOCTH TP B3aUMOJICUCTBUU TEll.
pPaBHEHME MAaCC 110 B3aUMOAEHCTBUIO TEI.

JIO’)KEHHUE CWJI, HAIIPABJICHHBIX IO OHOU MPSIMOM.

Jlabopamopnuie padbomut u onvimul.

MpEACICHUE CKOPOCTU PABHOMEPHOTO JBHMKEHHS (IIapUKa B KUAKOCTH,
MOJIETU SJIEKTPUYECKOTO0 aBTOMOOUJIS M TaK Jajee).
npeleyeHue CpelHed CKOPOCTH CKOJIbKEHHUsI Opycka WM IIapuKa 10
HAaKJIOHHOM IIJIOCKOCTH.
IIpeAeIIEHUE TUIOTHOCTHU TBEPAOTO TEIA.
IBITHI, JEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh pacTshkeHus (aedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUITBI.
IBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHUSA OT
BECAa TeJa U XapaKTepa CONMPUKACAIOIIMNXCS IIOBEPXHOCTEM.

JlaBjieHHe TBEPABIX TeJl, )KMAKOCTEH U ra3o0B.

Hasnenue. CiocoObl yMEHBIICHHS U YBEJIUYEHU AaBieHus. [laBnenue rasa.
3aBUCMMOCTh JaBJIEHUs Ta3a OT oObema, Temmeparypol. [lepemaya naBneHus



TBEPJbIMU TEJIAMH, XKUJIKOCTIMU U Tazamu. 3akoH I[lackans. IlHeBMaruueckue
MAaIuHbBI. 3aBUCUMOCThH JIaBIICHUS XUIAKOCTH OT TIyOWHBI. ['mapocrarmueckuit
napagokc. Coobmarommuecs cocynsl. [ uapaBimdeckne MEXaHU3MBI.

Atmocdepa 3emun u armocdepHoe napieHue. [IpuunHbBI CyliecTBOBaHUS
BO3yIHON oOonouku 3emiu. OmnbiTt Toppuuennu. M3mepenue arMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHHS OT BBICOTHI HAJl YPOBHEM MOPHI.
[TpuGops! 1715 U3MepeHus: aTMOC(EepHOTO JaBICHUS.

JelicTBue XKUIKOCTU U ra3a Ha NMOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

ABHCUMOCTbD JIaBJICHUS ra3a OT TEMIIEPATYPHI.

epenayda TaBJICHUS KUIKOCTBIO U Ta30M.

00OIAOIIUECS COCYIBL.

WJIPABJINYECKUN IpeCC.

pOsIBIICHUE JICUCTBUS aTMOC(HEPHOTO TABICHUS.

aBUCUMOCTb BBITAJIKMBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHOM YacTu Tesa
Y IUIOTHOCTH KHUJIKOCTH.

ABEHCTBO BBITAJIKUBAIOLIEH CHJIbI BECY BEITECHEHHOM KUIAKOCTH.

CJIOBUE TUIABAHUA TEJ: TUIABAHWUE WJIU MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIEHUS MJIOTHOCTEU TeJIa U )KUIKOCTH.

Jlabopamophuie pabomwt u onvimeol.

CCJIETOBAaHUE 3aBUCUMOCTH Beca Tella B BOJe OT 00bEMa MOTPYyKEHHOU B
YKUJIKOCTh YaCTH TeJa.
IIPEAECIICHUE BBITAJIKUBAIOLIEH CUJIBL, ICMCTBYIOIIEH HA TEJIO, OTPYKEHHOE
B JKUJIKOCTb.
pPOBEpPKa HE3ABUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, ICHCTBYIOIIEN HA TEJIO B
YKUJIKOCTH, OT MAcChl TeJa.
NBIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKMBAIOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B dKUJIKOCTH, OT 00BbEMA MOTPYKEHHON B )KUAKOCTh
YaCTH TeJla U OT TJIOTHOCTH KUJIKOCTH.
OHCTPYUPOBAHHUE apEOMETPA WIIM KOHCTPYUPOBAHHUE JIOAKHU U ONPEACIICHUE
€€ rpy30M0AbEMHOCTH.

Pa6oTra u MOIITHOCTH. JHEpPrus.

Mexanuueckast pabotra. MOIIHOCTb.

[IpocThle MeXaHWU3MBbI: pblYar, OJIOK, HAaKJIOHHasg IUIOCKOCTh. [IpaBuiio
paBHOBecus prruara. [[puMeHneHnne nmpaBuia paBHOBECHsI phiuara K 010Ky, «30510Toe
npaBuiio» Mexanuku. Koaddumment nmonesnoro nerictus (nanee — KI1/[) mpocteix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.



Mexannueckass dHeprus. KuHeTndeckas ¢ NOTEHLIHWAJIbHAS DHEPIHUS.
[IpeBpaleHre 0OJHOTO BH/Ia MEXAHUYECKOM SHEPIHH B APYTroil. 3aKOH COXpaHEHUs
SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

PUMEPBI MTPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomut u onvimeul.
npeneneHue padoThl CHIIBI TPEHHS MPU PABHOMEPHOM JIBIDKCHUU Teja 0
TOPU30HTAIBHON MOBEPXHOCTH.
CCJIEIOBAHUE YCIIOBUI pAaBHOBECHS pblUara.
3mepenne KIT/] HakI0OHHOM MJI0CKOCTH.
3yYEHHE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHUH.
8 KIIACC

TenJioBble sIBJICHUS.

OCHOBHBIEC TIOJIOXKEHUA MOJIEKYJIAPHO-KHHETUYECKOM TEOPUU CTPOECHUSA
BemecTBa. Macca m pa3Mepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJIOKEHHS] MOJIEKYIISIPHOKMHETUYECKOM TEOPHUH.

Mogenu TBEPAOTO, KUIAKOTO U Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrannnaeckue u amopdusie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE TIOJIOXKEHHN MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.
CMmaunBaHME U KalWJUISIPHBIE SIBJIEHUA. TENI0BOE PACIIMPEHHUE U CHKATHE.

Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBbIO TEIIOBOTO JABUYKEHUS
yactull. BuyTpennsas sHeprus. CnocoObl HW3MEHEHUsS BHYTpPEHHEH DJHEpPruu:
TerJIonepeaaya u coBepiieHue padoTsl. Busl Teruionepenayn: TeraonpoBOIHOCTb,
KOHBEKIIUS, U3Ty4YCHUE.

KonmnuecTBo TemnoTsl. YAenbHas TEMJIOEMKOCTh BelllecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIJIoBOro OanaHca. [[maBneHue u oTBepaeBanme
KPUCTAJUTMYECKUX BEIIECTB. YIENbHas TerioTa riasieHus. [lapooOpazoBanue u
koHnencauus. HWcmapenue. Kumnenue. VYhenbHas Temiora mnapooOpa3oBaHUsl.
3aBUCUMOCTb TEMIIEPATypbl KUTIEHUS OT aTMOC(EPHOTO JTaBJICHHUS.

BrnaxHocTh BO3myXa.

DHeprus TOIIMBA. YIeJbHAs TEMI0Ta CTOPAHMUSL.

[Tpununer pabotel TermoBeix aABurareneit KIIJ[ TermoBoro mBurarens.
TennoBble IBUTATENH U 3alIUTA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPALLICHHS YHEPTHH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

abmroieHre OPOYHOBCKOTO JBUKCHHUS.
abmonenne nuddysun.
a0JroieHNe SIBICHUM CMaulBaHUs U KallMJUIAPHBIX SBJICHUM.



a0JI0IeHNE TETTIOBOIO PACIIMPEHHUS TEIL.

3MCHCHHE JaBIICHUS Ta3a NPU W3MCHCHHH O0bEMa M HArpeBaHUM WIIN
OXJIAXKACHUU.

paBuiIa U3MEPEHHUS TEMIIEPATYPHI.

UJIbl TETUIONIEPEIAUH.

XJTOKEHUE TIPH COBEPITICHUH PaOOTHI.

arpeBaHue MPU COBEPIICHUU PAOOTHI BHEIIIHUMU CUJIAMHU.
paBHEHUE TEIIOEMKOCTEN Pa3JIMYHbIX BEILIECTB.
a0JIoIeHre KUTICHUSI.

a0JI0/IeHNe MOCTOSTHCTBA TEMIIEPATYPhI MPHU IJIABJICHUU.
OJIECJIA TETJIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomwt u onvimeul.

TBITHI IO OOHAPY>KEHUIO ICUCTBUS CUJT MOJICKYIISIPHOTO TIPUTSHKCHMUS.
MBITHI 10 BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM MJIU caxapa.
NBITBl 10 HAOIIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, >KUAKOCTEH u
TBEPABIX TEIL.
npesesieHue AaBICHHs BO3AyXa B OaJUIOHE WIITpUIIA.
MBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTbH JIABJICHUS BO3AyXa OT ero 00bEMa
Y HarpeBaHUsl UM OXJIAXKICHHUS.
pOBEpKa TMIOTE3bl JIUHEWHOW 3aBUCUMOCTH JYIMHBI CTOJIOWKA KUJKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
abmiofieHre W3MEHEHUs BHYTPEHHEHW »JHEprud Tejda B  pe3yibrare
TEIIonepeaadu u padboThl BHEITHUX CHIL
CCJIEIOBAHUE SIBJIICHUS TEIUIOOOMEHa TpPH CMENIMBAHWW XOJOJHOW U
ropsiYer BOJBI.
Npe/ieJIeHue KOJIMYECTBA TEIUIOTHI, MOJIy4YeHHOTO BOJOW MpH TEII000OMEHE
C HArpeThIM METAJUIMYECKUM IIUIUHIPOM.
MPEAECTICHUE YAEIbHON TEIIOEMKOCTH BELIECTBA.
CCJIEIOBAHUE TIPOLIECCA UCTIAPEHUS.
MIPEAEIEHUE OTHOCUTENBHOM BIAXKHOCTU BO3/1yXa.
MIPEACIICHUE YAEIbHOW TETUIOTHI TUIABICHUS JbJA.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUA.

Onektpuzauus Tell. J[Ba poma anekTpuyeckux 3apsgoB. BzaumoneiicTBue
3apsHKEHHBIX Tell. 3akoH KyloHa (3aBUCUMOCTD CHJIbI B3aUMOICHCTBUS 3apSKEHHBIX
TE€J OT BEJIMYMHBI 3apSI0B U PACCTOSTHUS MEXKAY TEIaMu).

Onexrpuueckoe nose. Hanpsok€HHOCTh 3nexkTpudeckoro noss. [lpuHimn
CYNEpPHO3ULIMU FIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DINEMEHTAPHBIA AIEKTPUUECKUN 3apsil.
Crpoenue atoMa. [I[pOBOJHUKH U TUAIEKTPUKHU. 3aKOH COXPAHEHHUSI AIIEKTPUYECKOTO
3apsna.

ONEKTPUYECKUIT TOK. YCIOBHS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
HcTOYHUKH TIOCTOSHHOTO TOKa. JleMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUYECKHUI TOK B JKUJKOCTSIX U ra3ax.

Onexkrpuueckas nenb. Cumia Toka.  DJIEKTPUYECKOE  HaIPSKEHUE.
ConpoTuBieHNE NPOBOJHUKA. YIETbHOE COMPOTUBRIICHNE BElIeCTBA. 3aKoH OMa J1J1st
yuacTka uenu. [locnenoBarenbHoe U MapajjieIbHOE COEAMHEHNE MPOBOIHUKOB.

PaGora u MoOIIHOCTH 3neKTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna.
ONEeKTpUYECKUEe LENU U MOTPEOUTENN IEKTPUUYECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTosiHHBIE MarHUTHL. B3anmoaelcTBrue NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHoOE 1moJje 3eMIIM U €10 3HaYeHUE I )kU3HU Ha 3emie. OneIT DpcTena.
MarsnuTHO€ 1oJIE IIEKTPUIECKOTO TOKA. [ [puMeHeHne AIeKTpOMarHuTOB B TEXHUKE.
JlelicTBE MArHMTHOTO TOJISI HAa TPOBOJAHUK C TOKOM. OJEKTPOIBUIATEIIb
IIOCTOSTHHOTO  TOKa. VICmosib30BaHWE  DIEKTPOABUTATENENM B TEXHMYECKHX
YCTPOKCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABnenue snekrpomMarauTHON MHAYKUMK. [IpaBuno JleHua.

DIEeKTpOoreHeparop. Cnoco0bl MTOJTYYEHUS ANEKTPUYECKON DHEPTUH.
DIEKTPOCTAaHIIUU HA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.
Hemoncmpayuu.

JIEKTpU3ALHU TEJL.
Ba POJIa MIIEKTPUYECKUX 3apsAI0B U B3aUMOJECHCTBUE 3apPSKEHHBIX TEI.
CTPOMCTBO M JACUCTBUE IEKTPOCKOIIA.

JEKTPOCTATHYECKAsA NHIYKIUS.

AKOH COXPaHEHUs dJIEKTPUUYECKUX 3aPsI0B.

POBOJHUKH U JUNIEKTPUKH.

OJICTIMPOBAHUE CUJIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.

CTOYHUKH MTOCTOSIHHOTO TOKa.

EHUCTBUS DJIEKTPUYECKOT'O TOKA.

JIEKTPUYECKUAN TOK B )KHUJIKOCTH.

a30BbIN pa3psi.

3MEPEHUE CUIIbI TOKA aMIIEPMETPOM.

3MEPEHUE IEKTPUYECKOTO HAIIPSIKEHUS BOJIBTMETPOM.

€0CTaT ¥ Mara3uH CONPOTUBIICHUM.

3aMMOJIEVCTBUE ITOCTOSTHHBIX MAarHUTOB.

OZIETIMPOBAHNE HEBO3MOKHOCTH PA3ACIICHUS ITOJKOCOB MATHUTA.
OJIEJIMPOBAHNE MarHUTHBIX I10JIEU IIOCTOSHHBIX MarHUTOB.



IBIT DpCTeaa.
arHUTHOE I10JIE TOKA. DIIEKTPOMAarHuT.
€ICTBHE MAarHUTHOTO IOJII Ha TPOBOAHUK C TOKOM.
JIEKTPOABUTATENb OCTOSHHOTO TOKA.
CCJIEIOBAHUE SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIVH.
nbITel Dapajies.
aBUCHMOCTb HANpaBJI€HUA WHAYKIMOHHOIO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.
JIEKTPOr€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamophuvie padbomut u onvimol.
ObITBl 10 HAOMIONEHUIO DSJEKTPU3ALMM Tel WHAYKIUEH u 1pu
COIPUKOCHOBEHUH.
CCIEIOBAHUE JEHUCTBUS AJIEKTPUYECKOTO TOJNS Ha MPOBOJAHUKUA H
JRIEKTPUKH.
OOopKa 1 mpoBepka padOThI MEKTPUUECKOM 1IETTH MTOCTOSIHHOTO TOKA.
3MEpPEHUE U PETYIUPOBAHUE CHIIbI TOKA.
3MEpPEHUE U PETYIUPOBAHUE HAMIPSIKEHUS.
CCJIEIOBAaHUE 3aBUCUMOCTH CHJIBI TOKA, WAYIIEro 4Yepe3 Pe3ucTop, OT
CONPOTHBIICHMSI PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.
IBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD IEKTPUUECKOTO COMPOTUBIICHUS
MPOBOAHUKA OT €r0 JAJIMHBI, MJIONIAIA MONEPEYHOTO CEUEHUS U MaTepHalla.
pOBEpKa TMpaBHJIa CJOKEHUSI HANPSIKEHWM TMpU MOCIEA0BATEIbHOM
COEJIMHEHHH JIByX PE3UCTOPOB.
pOBepKa TMpaBWJia JUIsI CHJIBI TOKA MPU MapajlieIbHOM COEIUHEHUU
PE3UCTOPOB.
npeneneHue padoThl AIEKTPUUECKOTO TOKA, UAYILErO Yepe3 pe3ucTop.
IIpeeIEHUE MOIIHOCTH AIEKTPUYECKOT0O TOKA, BBIIEISIEMON Ha PE3UCTOPE.
CCJICIOBAaHUE 3aBUCHUMOCTH CWJIbl TOKa, MAYLIETO 4Ye€pe3 JIAMIIOYKY, OT
HaIpsKEHYS Ha HEH.
npenenenue KIIJ[ narpesarens.
CCJIEIOBAaHUE MAarHUTHOTO B3aUMOJICHCTBHUS MOCTOSIHHBIX MAarHUTOB.
3y4E€HHE MarHUTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX OOBETUHEHUN U
pa3IeeHNH.
CClIeIOBAaHUE JCHCTBUS AIIEKTPUUYECKOTO TOKA Ha MArHUTHYIO CTPEJIKY.
IBIThL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI B3aUMOIEHCTBHS KaTyLIKU
C TOKOM M MarHuTa OT CHJIbl TOKA M HAIPaBJIEHUS TOKA B KaTyIIKe.
3y4EHHE JIEHCTBHSI MAarHUTHOI'O TOJIS1 HA IPOBOJHHUK C TOKOM.
OHCTPYMPOBaHUE U U3yUEHHE PAaOOTHI ANEKTPOABUTATEIS.
3mepenue KIIJI anexkTpoaBurareabHOM YCTaHOBKH.



IObITBI 110 HCCICAOBAHUIO SBJICHHA SHCKTpOMaFHHTHOﬁ WHAYKIOHH:
HCCICAOBAaHUC W3MEHEHUM 3HAYCHUS U HaIrpaBJICHUA MHAYKIIMOHHOTI'O TOKA.
9 KJIACC

Mexanuyeckue siBJIeHHS.

Mexanuyeckoe aABWKeHUe. MarepuanbHas Touka. Cucrtema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAaHUYECKOTO JBWXKEHUs. PaBHOMepHOE NpsIMOIMHENHOE
JnBH>KeHUE. HepaBHOMEpHOE mpsiMONIMHENHOE JBH>KeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb T€JIa IPU HEPABHOMEPHOM JIBH>)KEHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMoniuHelHOe JBukeHue. (CBoOOIHOE
najgenue. OnwiTel ['anumnes.

PaBHomepHOE nBHMKEHHE 1O OKpykHOCTH. Ilepuon u vactora oOpareHus.
JIunenHas u ymoBasi CKOpoCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3akoH HeroroHa. Bropoi 3akoH Herorona. Tperuii 3akoH HerotoHa.
[IpyHIMT CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Ciiia TpeHHUs: cuiia TPEHUS CKOJIBKEHUS, CHJIa
TPEHUsI IOKOs, APYTUe BUJIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TITOTCHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwkenue tuiaHeT Bokpyr ComHua. IlepBas xocmuueckasi CKOpPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue MarepuaibHOM TOUKH. AOCOMIOTHO TBEpHOE Teso. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUIEHHOM OChIO BpauieHus. MomeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Tena. M3MeHeHue ummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITYJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass paboTa M MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b d3HEPTUM U padboThl. [loTeHIIMaTbHAS SHEPTUs Tela, MOAHATOrO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHmanbHas 3Heprus cxxarou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa O KMHETUYECKOW SHEPTrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPTHUH.

Hemoncmpayuu.

a0JII0/IEHNEe MEXaHUYECKOTO JIBUKEHUS Tejla OTHOCHUTEIBHO Pa3HBIX Tel
OTCYETA.

paBHEHHE MYTEH M TPACKTOPUM JBWXKEHHUS OJHOIO M TOTO XKE Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3MEPEHUE CKOPOCTHU M YCKOPEHUS MPAMOJINHEUHOTO IBUKEHUSI.
CCJIEOBAHUE MTPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

a0JIt0/IeHNE JIBMKEHUS TeJa M0 OKPYKHOCTH.

a0JIIO/ICHUE MEXAHWYECKUX SIBJICHUN, MPOUCXOJAIIMX B CUCTEME OTCUETA



«Tenexxka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KabuHeTa (PU3MKH.
aBUCHMOCTb YCKOPEHHSI T€JIa OT MaCChl TEA U ACHCTBYIOIIEH HA HETO CUJIBI.
a0JroIeHre paBeHCTBA CUJT TTPU B3aUMOJCHCTBUU TeE.
3MEHEHHE BECA TEJIA ITPU YCKOPEHHOM JIBH)KCHUH.
epelaya UMITyJIbCa MPU B3aUMOJEHCTBUN TEN.
peoOpa3oBaHus YHEPTUH MIPU B3aUMOJCHCTBUU TET.
OXpaHEHHE UMITYJIbCa MPU HEYIIPYTOM B3aUMOJCHCTBUU.
OXpaHEHHE UMITYJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.
a0JTI0/ICHNE PEaKTUBHOTO JIBUXKEHUA.
OXpAaHEHHE MEXaHUYECKOU SHEPTUH MPU CBOOOAHOM MAJCHUU.
OXpAaHEHHE MEXaHUYECKON SHEPIrud MpHU JIBHXKEHHUU Tella MO JAEUCTBUEM
MPY>KUHBI.
Jlabopamophuvie padbomut u onvimul.
OHCTPYMpPOBAaHHE TpakTa [JIsl pa3roHa M JAJbHEWILIEro pPaBHOMEPHOIO
JIBYDKCHUS TIAPUKA WU TEICKKHU.
NpeAeieHue CpeaHEd CKOPOCTHU CKOJBXEHUS OpycKa WM JBHKCHUS
[IapuKa 1o HaKJIOHHOW IUTOCKOCTH.
IpPENEICHUE YCKOPEHHMS Tejla IPU PABHOYCKOPEHHOM JBWKCHHUM I10
HAKJIOHHOU TTOCKOCTH.
CCJIEIOBAaHUE 3aBUCUMOCTU IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 Ha4aIbHOW CKOPOCTH.
pPOBEpPKA TUTIOTE3bI: €CITU MPU PABHOYCKOPEHHOM JBUKCHUH 0€3 Ha4aIbHOM
CKOPOCTH ITyTH OTHOCATCS KaK PsAJl HEUETHBIX YMCEI, TO COOTBETCTBYIOLIUE
MPOMEXYTKU BPEMEHH OJMHAKOBHI.
CCIIEIOBAaHUE 3aBHUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JIaBJICHUSI.
npeaeieHue Ko3pGUIMEHTa TPEHUS CKOIbKCHUS.
IIPEAEIICHUE KECTKOCTH IIPYKUHBI.
npeneaeHue padoThl CUIIbl TPEHUS MPYU PABHOMEPHOM JIBHXKEHUHU Teja 1o
TOPU30HTAIBHOU MOBEPXHOCTH.
npeneneHde  paboThl  CHJIBI  YIPYTOCTH MpPH  MOABEME Tpy3a C
UCIOJIb30BaHUEM HEMOJBUKHOTO U TIOABMXKHOTO OJIOKOB.
3y4eHHE 3aKOHA COXPAHEHUS SHEPTUU.
Mexannuyeckue KoJieOaHUSI M BOJIHBI.
KonebarenbHoe nuxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJI€OaHMI: MEPHO,
4acToTa, aMIUIMTyxa. MareMatnyeckuii U NpyKUHHBIM MasTHUKHU. [IpeBpamenne
DHEPTUU TIPHU KOJIeOATETHHOM JIBI)KEHUU.



3aryxaromme ~ KoneOaHus.  BolHykneHnele — komeOanms.  Pe3zoHaHnc.
Mexanuyeckue BonHbl. CBolcTBa MexaHW4Yeckux BoJIH. [IpoponbHble U
MONEpEeYHble  BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTh €€ pacupOCTPAHEHUS.
MexaHn4ecKkue BOJHbBI B TBEPAOM TEJI€, CEHCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicOTa TOHa. OTpaxkenue 3Byka. MHbpa3Byk u
VABTPa3BYK.

Hemoncmpayuu.

abmiofieHre KoJieOaHUM Tell Moj JEHCTBUEM CHJIbl TSHKECTH U CHJIBI
YIOPYTOCTH.

abmrofieHre KoseOaHuii rpy3a Ha HUTU U Ha TIPY>KHUHE.

a0JII0/IEHUE BBIHYXIEHHBIX KOJIeOaHUN U pEe30HAaHCA.

acCIpOCTpPaHEHUE MPOAOIBHBIX U MOMEPEYHBIX BOJH (HA MOJICIIN).
a0I0IeHNe 3aBUCUMOCTHU BBICOTHI 3ByKa OT YaCTOTHI.

KYCTUYECKHW PE30HAHC.

Jlabopamopnuie pabomwt u onvimeul.

MpeeICHUE YacTOThI U Iepuo/ia KoJieOaHUil MaTEMaTHYECKOTO MasTHHUKA.
npeesieHUE YacTOThI U NIepuo/ia KoJeOaHUi Py KUHHOTO MasiTHUKA.
CCJIETIOBAaHUE 3aBUCHMOCTH TMepUo/a KoJeOAHHWM MOJBEIIEHHOTO K HUTHU
rpy3a OT AJIMHbI HUTH.
CCJIEeIOBaHUE 3aBUCUMOCTH MepUoia KojaeObaHu MpyKUHHOTO MasSTHUKA OT
Macchl Ipy3a.
pOBEpKa HE3aBUCHMOCTU Tepuojia KojeOaHWil Tpy3a, IMOJABEIICHHOTO K
HUTHU, OT Macchl rpysa.
IBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTBD IEepro/Ia KoieOaHuii Mpy>KUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTHU MPYKUHBI.
3MEpPEHHUE YCKOPEHUSI CBOOOIHOTO MaCHUSI.

JIEKTPOMATHUTHOE T0JI€ M JJIeKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJie.  OJJEKTpOMarHuTHbie  BOJHBI.  CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH. Illkana »nekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJICKTPOMATHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DneKTpoMariutHas npupona cera. CkopocTh cBeta. BomHOBBIE CBOMCTBa
CBETA.

JHemoncmpayuu.

BOMCTBA JIEKTPOMArHUTHBIX BOJIH.
OJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnuie pabomut u onvimut.
3y4EHHE CBOMCTB AJICKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOWIBHOTO
TenedoHa.
CgeToBbI€ SIBJICHHS.



JlyueBass  momens  cBera.  Mcrounumku — cBera.  [IpsamosnmHeiHOe
pacrnipoctpanenue cBeta. 3arMenusi Connna u Jlynsl. Otpaxkenue cBera. [Lnockoe
3epKano. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomienue cBeta. 3akoH mnpenomiieHusi cBeta. [lonmHoe BHyTpeHHee
oTpaxkeHHe cBeTa. lMcrmonb3oBaHME TIOJHOTO BHYTPEHHEr0 OTpPaKCHHUsS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon myueit B muH3e. OnTHUeckas cuctema oroarnmapara, MUKPOCKOa
U Teneckorna. [71a3 kak onTudeckas cucreMa. bian3opykocTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekrp. OmnbiTel Hplorona. CroxeHue
CIEKTPAJIbHBIX LIBETOB. /(hcnepcus ceera.

JHemoncmpayuu.

PAMOJIMHEMHOE pacpOCTPaHEHUE CBETA.

Tpa)KEHUE CBETA.

OJTy4€HHUE N300paKeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
pEIOMIIEHUE CBETA.

NITUYECKUN CBETOBO/I.

O]l JTyuel B coOMparonieil JIuH3e.

OJl JIy4€l B pacCEUBAIOLIECH JIMH3E.

OJTyY€HHE N300PaKEHU C TTIOMOIIBIO JINH3.

PUHIIMT AeMCcTBUS (oToarnapara, MUKpPOCKOTa U TEJIECKOMa.
OJIeJIb IJ1a3a.

a3JIOKEHHUE OeJIOro CBeTa B CIIEKTP.

oJTyueHue Oesoro CBeTa MPH CIIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuvie padbomut u onvimeul.

CCJIEIOBAaHUE 3aBHCHUMOCTH YyIVIa OTPaKEHHsI CBETOBOIO Jiyda OT yIvia
naJIeHuUs.
3y4EHHE XapaKTEPUCTUK N300paKEHUS MIPEIMETa B TNIOCKOM 3€pKaJie.
CCJIEIOBAaHUE 3aBUCHUMOCTHU yIJla MPEJIOMIICHUS CBETOBOTO Jiyya OT yIjia
NaJICHUS! Ha TPAHULIE «BO3AYX—CTEKIIO».
OJTy4eHHUE U300paKEHUM ¢ TIOMOIIBI0 COOMPAIOIEH JTNH3BI.
npeaesieHue (POKyCHOTO PacCTOSHUSI U ONTHYECKON CHIIBI COOMparomieit
JIUH3BI.
TBITHI TIO PA3JIOKEHUIO OEJI0TO CBETa B CIIEKT).
MBITHI TI0 BOCHPHUSITHUIO IIBETA MPEIAMETOB IMPU MX HAOIIONCHUHU uepes
[[BETOBbIE (PUIIBTPHI.

KBaHToBbIC SIBJICHUS.

OmnbiTel Pezepdopna m mnanerapuas mozaens aroma. Mogenb aroma bopa.
Hcnyckanue u nomiomenue ceeta aromom. KBaHTel. JInHeyaTpie CIIEKTPHI.



PannoaktuBHOCTh. Alnbda, 0eTa- U ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hyknonnas wozens aromHoro sxgpa. HWsorombel.  PapnoaxtuBHbIE
npespaiuenus. [lepuon moypacnana aTOMHBIX sIIEP.

SnepHble peakunu. 3aKOHbI COXPAHEHUs 3apsSJOBOTO M MAacCOBOIO YHUCEIL.
OHeprus cBsi3UM aroMHbIX saep. CBs3b Macchl W 3HEprud. Peakuwu cuHTe3a U
nenenus siaep. Ucrounuku sneprun CosiHIA U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX W3JIyYEHUN HA KUBBIE
OpTaHU3MBI.

Hemoncmpayuu.

MEKTPbI U3ITYYEHHUS ¥ TOTNIOIIEHUS.

NEKTPbI pa3JINYHBIX Ta30B.

NEKTP BOJIOPOAA.

a0iroieHue TpekoB B kKamepe BuibcoHa.

aboTa c4€TUMKAa HOHU3UPYIOIINX U3TYyUCHHI.

erucTpanrs U3Iy4eHUs] IPUPOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopnuie pabomwt u onvimeul.

a0JI0/ICHNE CIUTOIIHBIX U IMHENYAThIX CIIEKTPOB U3ITyYEHUS.

CCJIEIOBAaHUE TPEKOB: U3MEPEHUE SHEPTUH YACTHUIIBI 10 TOPMO3HOMY ITyTH

(o doTtorpadusim).

3MEpEeHne PaMOAKTUBHOTO (POHA.

IHoBTOPHUTEIBbHO-0000 1A IIMH MOLYJIb.

[ToBTOpUTEIHHO-0000IAOLTNI MOYIb IPEHA3HAYEH JIsI CUCTEMATU3alluu U
0000IIEeHHS] PEAMETHOTO COJEPKAHUS U OMNbITa ACSITEIbHOCTH, MPUOOPETEHHOTO
Opu HU3YYEHUM BCEro Kypca (pU3MKH, a Takke UId MOATOTOBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY JK3aMEHY Mo (u3uke ajig 0O0y4aroluXxcs, BHIOPABIIUX HTOT
y4eOHBII MpeaMET.

[Ipy M3y4eHUH JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESITEIbBHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METanpeIMETHbIX  IUIAHUPYEMBIX  PE3ylIbTaToB  0OydeHus, (opMupyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TPUPOABI U TEXHHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATH (hU3MUECKHE
ABJIICHUSI, TPUMEHSIS TOJIydYEeHHbIE 3HAHMWS, pellaTh 3aJadyd, B TOM YHCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3iesia peaanus3yercs 3a
CU€T TOro, YTO 00YUaOIIMECS BHIMOIHSAIOT 3a/1aHUsI, B KOTOPBIX UM IpejiaraeTcs:

Ha OCHOBE TIIOJYYEHHBIX 3HAHMA pPACHO3HABaTh U HAyYHO OOBICHATH
busnyeckue BJICHUS B OKPYXAIOIIeH MPUPOIe U MOBCETHEBHON KU3HU;

UCIIOJIb30BaTh HAyYHBIE METOJbI UCCIEIOBaHUS (PU3NUECKUX SBICHUI, B TOM
YUCJIE 1JI POBEPKU TMIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;



OOBSICHATh HAyYHBIC OCHOBBI Han0OJIee BaKHBIX JIOCTHYKCHHUH COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEpP, MPAKTHICCKOTO HCITOJIb30BAHUS PA3IMIHBIX MCTOYHHKOB
SHEPTUM Ha OCHOBE 3aKOHA TPEBPAIICHUS M COXPAHEHUS BCEX HM3BECTHBIX BHIIOB
SHEPIHUH.

Kaxmas ®3 TeM JaHHOTO MOJIYJIS BKJIHOYACT DKCIICPUMEHTAIBHOC
UCCIIeIOBaHHE O000O0IIaomero xapakrepa. Moaynab 3aBepliaeTcs HpOBEICHHEM
JTUArHOCTHYECKON U OIICHOYHOU PabOThI 32 KypC OCHOBHOTO 001IIeT0 00pa3oBaHMs.



IINIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenune ¢u3MKM HA YPOBHE OCHOBHOTO 0OIIETO0 0O0pa30BaHMs HAIpPaBICHO

Ha JIOCTUKEHHUE JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YIABTATOB.

B pesynbrare n3yuenus GU3NKHA HA YPOBHE OCHOBHOTO OOIET0 00pa3oBaHUS

y oOyuaromierocss OyayT chOpMHUpPOBaHbI CIEAYIONIUE JIUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) maTpuMOTHYECKOTr0 BOCTINTAHMS:

- MPOSIBJIEHUE MHTEpECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
busnuecKon HayKH;

- ICHHOCTHOE OTHOLLIEHUE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

2) rpaskaaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM J10CTUKEHUN
bu3uKu;

- OCO3HAHHME BAXKHOCTH MOPAIBHO-3TUYECKUX NPHUHIMIIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIMTAHUSA

- BOCHPHUATHE SCTETHUYECKUX KayecTB (PU3MUECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HaHUE IIEHHOCTH (DU3MYECKOW HAyKW KakK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaKHEWIEW COCTABISIOLIEN
KYJBTYPHI;

- pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpEca K HCCIeN0BATEIbCKON
NEeSATENbHOCTH;

5) dopMupoBaHus KyJbTYpPbI 310POBbS U SMOLMOHAJIBLHOIO 0JI1ATONOTYYMS:
- OCO3HaHME IICHHOCTHM O€e30macHoro oOpasza JKU3HHM B COBPEMEHHOM
TE€XHOJOTUYECKOM MHpEe, BaXHOCTH TMPaBHJI 0OE30IaCHOTO TOBEICHUS Ha
TpPaHCIOpPTE, Ha J0pOrax, C AMEKTPUUYECKUM M TEIJIOBBIM OOOPYIOBAaHUEM B
JIOMAILIHUX YCIOBUSIX;

- chopMHpOBaHHOCTH HaBbIKa peduieKCHH, TPU3HAHUE CBOETO IPaBa Ha OIIHNOKY
Y TAKOI'O XK€ IIPpaBa y APyroro 4eioBeKa;

6) TpynoBoro BocnuTaHus:

- AKTMBHOE Yy4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHON OPraHU3aluH, FOPOJa, Kpasi) TEXHOJOTMYECKOM U COLMAIbHOM
HaNPAaBJIEHHOCTH, TPEOYIOIIMX B TOM UKCIE U PU3NUYECKUX 3HAHUM;



® - MHTEpEC K MPAKTHUECKOMY U3yUEHUIO Mpodeccuil, CBA3aHHBIX C (PUUKOI;

e 7)3K0JIOrM4eCKOro BOCIIMTAHUS:

® - OpHEHTallMsl HA NPUMEHEHHE (PU3NYECKHX 3HAHWM Ui pElIeHHs 3a7ad B
0o01acTH OKpyXarolleld Cpeapl, IUIAHUPOBAaHUSA IOCTYNKOB M OLEHKH X
BO3MOYKHBIX MIOCJENCTBUM ISl OKPYXKAIOIIEN CPENBL;

® - 0CO3HaHHE MI00AJIBHOIO XapaKTepa 3KOJIOTMYECKUX MpoOIeM U MyTed HX
peuieHus;

e 8) aganTanMu K M3MEHAIOUIUMCH YCJIOBHMAM COLMAIBHOM M IPHPOIHOMN
Cpeasbl:

® - QOTPEOHOCTh BO B3aUMOJCHCTBUM NPHU BBHINOJIHEHWU HCCIENOBAaHUN U
MPOEKTOB (PU3MYECKOW HANPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHHUIM
APYTHX,

® - T[IOBBIIICHWE YPOBHSA CBOEW KOMIIETEHTHOCTH Y€pe3 IPAKTHYECKYIO
NEATEIbHOCTD;

® - O0TpeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHMM, B TOM YHUCII€ POPMYINPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSX;

® - 0co3HaHHe JAe(PUIUTOB COOCTBEHHBIX 3HAHUNM U KOMIIETEHTHOCTEHW B 00JIacTH
busuKy;

® - [JJAHMPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHNN HOBBIX (PU3NYECKHUX 3HAHU;

® - CTpEMJICHUE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBS3U MPUPOABI, 00IIECTBA U
ASKOHOMHUKH, B TOM YHCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUI;

® - OIEHKAa CBOMX JEHCTBHUM C YYETOM BIHMSHUA HA OKPYXKAIOLIYIO Cpexdy,
BO3MOXXHBIX TIIO0ATBHBIX MOCIEICTBUMA.

METAIIPEAMETHBIE PE3VYJIBTATBI

B pesynbrare ocBoeHus MporpaMmel 1o (pu3uKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y oOydaromerocsi OyayT chOpMHUpPOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUeOHBIC ICUCTBUS,
KOMMYHUKATUBHBIC  YHUBEpCaJIbHBIE  y4eOHBIC  JCHCTBUS,  PETYISTUBHBIC
YHUBEpCaIbHbIC YICOHBIC ICHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue 1eMcTBUA:
® BBUIBIATH W XapaKTepU30BaTh CYIICCTBEHHBIC TMPHU3HAKH OOBEKTOB
(sBICHUN);
® YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIJIS
0000IIeHHS U CPaBHEHMS,;



BBISIBJISITH 3aKOHOMEPHOCTHU Y MPOTHUBOPEUUS B pacCCMaTpPUBAaEMbIX (pakTax,
JAHHBIX U HAOIIOACHUSIX, OTHOCSIIHNXCS K (DH3NICCKUM SIBICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBCHHBIC CBSI3M TIPU HM3YyYEHUN (U3HUCCKUX
SIBJICHUU U TIPOIIECCOB, Je1aTh BBIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUTATh TUIIOTE3bl O B3aHMMOCBS3AX
(bU3HYECKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATh CIIOCO0 pelieHus ydeOHOU (prU3NUeCcKon 3a1aun
(cpaBHEHME HECKOJBKMX BApUAHTOB pEIICHUs, BBHIOOp Haubolee
MOAXOJIAIIETO ¢ Y4ETOM CAMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie uccienoBarejibCkue 1eHCTBUA:

MCII0JIb30BATh BOIPOCHI KAK UCCIEA0BATEIIbCKAM HHCTPYMEHT IMO3HAHUS;
MIPOBOJIUTH M0 CAMOCTOSITEILHO COCTABIECHHOMY ILJIAHY OIIBIT, HECIOKHBIN
bu3MYeCKU IKCIEPUMEHT, HEOONbIIOe HCCIeNOoBaHUE (DU3UIECKOTO
SABJICHUS;

OIICHMBAaTh Ha MPUMEHUMOCTb U  JOCTOBEPHOCTH HHQOpPMAIIHIO,
MOJIyYEHHYIO B XOJI€ UCCIIEOBAHUS WJIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMynupoBaTh 000OIIEHHS U BBIBOJBI MO pe3yabTaram
MPOBEIEHHOTO HAOIONEHMS], OIBITA, UCCIIEAOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIee pa3BUTHE  (UBHUUYECKUX
MPOIIECCOB, a TAK)KE BBIIBUTAThH MPEATIONOKEHUS 00 MX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTAX.

Pab6ora ¢ undgopmanuei:

NPUMEHSATH Pa3IMYHbIE METO/bl, MTHCTPYMEHTHI U 3alpPOCHl MPU MOUCKE U
orbope MHPOPMALMU WIA JAHHBIX C YYETOM NPEIJIOKEHHOW ydeOHOM
dbuznyeckol 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIIO
pa3IMYHBIX BUAOB U (HOPM IPEICTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAaJbHYIO (OopMy MpeacTaBiIeHUS
uHbOpMAIMM ¥ WUIIOCTPUPOBATh peEHIaeMble 3aJaud  HECJIOXHBIMU
cXeMaMu, AuarpaMMaMu, MHOM rpaduKoi 1 MX KOMOUHALIMSIMHU.

KomMMyHHMKaTHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHUS:

B XO/€ OOCYXJIEHHUs y4eOHOro MaTepuala, pe3ylbTaToB J1a0OpPaTOPHBIX
paboOT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOU TEMBI U
BBICKA3bIBaTh WJICW, HAIICJICHHBIE HA PEIICHHWE 3aJaud U TOAJepKaHUE
OJ1arokeaaTeIbHOCTH OOIICHHUS;

COIIOCTABJISITh CBOM CYXKIEHUS C CYKACHUSIMH APYTUX YIACTHUKOB TUAJIOTA,
OOHApPYKMBATh Pa3INYKMe U CXOJCTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;



MyOIMYHO MPEICTABIATh PE3YNbTaThl BBIMOIHEHHOTO (PU3UYECKOTO OMBITA
(3KCIEpUMEHTA, UCCIIE0BAHMUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYaIbHOM
palboTHI IpU PEIICHUU KOHKPETHON (PU3MUECKOM MPOOIEeMBI;

NPUHUMATh L€ COBMECTHOW AESTENbHOCTH, OPraHU30BbIBaTh JEHCTBUS
no €€ JAOCTMKEHMIO: paclpelesaTh poiH, oOCyKIaTb IPOLEcChl U
pe3ybTaThl COBMECTHOM PabOThI, 0000111aTh MHEHUS HECKOJIBKUX JIFOZIEH;
BBITNOJIHATH CBOIO YacTh paOOThl, JOCTUTAsl KAYECTBEHHOIO pe3ynbTaTa 1o
CBOEMY HalpaBJICHHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBAaTh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHUBepCcaJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBIISITH NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOLIUX
JUIs pelieHus (U3nIeCcKUX 3HaHUM;

OPUEHTUPOBATBCS B  PA3JIMYHBIX MOAXOAAX NPHUHIATHS  PELICHUN
(MHOUBUOYyalIbHOE, TPUHSATHE PEIIEHUS B TpYIIe, NMPUHSATHE pelleHUui
rpynmon);

CaMOCTOATENIbHO COCTABJIATh AJITOPUTM pEIIeHUs (PU3NUECKOM 3a]1aun WK
IJlaHa MCCIEAOBAHMS C YYETOM HMMEIOLIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEW, apryMEHTUPOBATh NIPEJIaracMble BApUAHTHI PELLIEHUN;
Jienarh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTyalluH U NPELIararh IiaH €€ N3MEHEHUS;
OOBSICHATh  TPHUYMUHBI  JIOCTIDKEHUS  (HEIOCTWIKEHUS)  PEe3yJIbTaToB
JeSATEeILHOCTH, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTHh (B TOM YHCJIE B XOJ BBITTOJIHEHUS
(GU3MYECKOTO  MCCENAOBaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENTLCTB, W3MEHUBIIMXCA CUTyalldid, YCTaHOBJEHHBIX OIIHUOOK,
BO3HUKIINX TPYAHOCTEM;

OLICHUBATh COOTBETCTBHUE PE3YJIBTATA LIEJU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JIPYTOro YEJIOBEKa B XOJIE CIIOPA UK AUCKYCCHH HA
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JAPYIOro;
MpU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPH penieHnr GU3NYeCcKuX 3a1a4d Win
B YTBEPKJAECHUSIX HA HAYYHBIE TEMBI U TAKOE K€ TIPABO JPYTroro.



IHNPEAMETHBIE PE3VYJIBTATBI

K xoniry oOy4eHust B 7 Kjacce IpeIMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y O0YHAIOLIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKME U  XUMHUYECKUE  SIBICHMS,
HAOJIIOZICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, €IUHUILI (PU3MUECKUX
BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbhIe COCTOSHHs BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE [IBIXKCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHUHOE), TPAEKTOPHUSI, PABHOJICHCTBYIOIIAs CHUIA,
nedopmanus (ympyras, IJIacTUYECKas), HEBECOMOCTb, COOOIIAOIIHUECS
COCY/IbI;

paznuuarh siBiaeHus (auddys3us, TEMIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHUE, HEPAaBHOMEPHOE  JBWIKCHUE, HHEPIIUA,
B3aUMOJICICTBUE TEJ, PABHOBECHE TBEPIBIX TEI C 3AKPEIUIEHHOW OCHIO
BpalleHus, nepeaada JaBICHUs TBEPIBIMU TeJIaMU, KUJIKOCTSIMH U Ta3aMH,
arMocepHOe JaBlCHHE, IUTABaHUE TEJ, MPEBpAIllCHHUs MEXaHU4eCKOU
DHEPTUHN) TI0 OMMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPHPYIONTUX JaHHOE (U3HYECKOE SIBIICHUC;

pacro3HaBaTh TPOSBICHUE HW3YYCHHBIX (PHU3WYECKMX  SBICHUH B
OKpY)XaroleM MHUpe, B TOM uucie (U3MYECKUE SBICHUS B TPHUPOJE:
MPUMEPBHI JBUKECHHS C PA3TUYHBIMU CKOPOCTSMH B JKMBOW M HEKHUBOU
NpUpose, NCUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIUSIHHE
arMOC(EpHOTO NaBJieHUs HA KMBOW OpraHW3M, IJIaBaHWE PbIO, phIUuaru B
TeJIe YeJIOBEeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B YUEOHYIO,
BBIJICNISITH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) GU3HUECKUX SIBICHH;
OIMKCHIBATh W3YYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SBICHUS, UCIIONB3Ys
bu3ndecKre BeIMIUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, ITyTh,
CKOpPOCTh, CPEIHSST CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tela,
CHJIa TPCHMS, JaBJICHUE (TBEPIOTO Teja, KUIKOCTH, Ta3a), BEITAIKHBAOIIIAS
CHJIa, MEXaHW4YecKas paboTa, MOIIHOCTb, IUICYO CHIIBI, MOMEHT CHIIbI,
KOO(PUIIMEHT TIONE3HOTO JCHCTBUS MEXaHM3MOB, KHHETHYECKas U
NMOTCHIIMAJIbHASI JHEPrHsi), TpPH ONUCAHUM TPABUIBHO TPAKTOBAThH
(bU3UYECKU CMBICIT HCTIOIB3YEMBIX BEJTUYHH, UX 0003HAYCHUS U CIMHHIIBI
(GU3NYECKUX BEIMYWH, HAXOAWTh (OPMYIIBI, CBS3BIBAIONIUE JIAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NUECKIX BEJINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS U TIPOIECCHI,
UCIIOJIb3YSl MpaBWIa CIOXKEHUsSI cuil (BAOJL OAHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, MpaBUO paBHOBecHUsl pbiuara (610Ka),



30J10TO€ MPABUIIO» MEXAHUKH, 3AKOH COXPAHEHUsI MEXaHUYECKON dHEPIUH,
IpU 3TOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATH €T0O
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSICHATH (PM3NUYECKUE SIBICHUS, POLIECCH] U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUd IPaKTHKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBIISITh [IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE HU3 1-2
JIOTUYECKHUX IIaroB ¢ ONopoil Ha 1—2 M3y4EeHHBIX CBOWCTBA (DU3UUECKUX
SIBTICHUH, (PU3MUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pears pacuéTHbIE 3a1a41 B 1—2 1elCTBUS, UCIIOJIB3YsI 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIONIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a]1auu
3alMChIBaTh KPAaTKOE€ YCJIOBUE, MOACTABIATh (PU3NYECKHUE BEIMYUHBI B
dopMynbl ¥ TPOBOJUTH pPacd€Tbl, HAXOAWUTh CIPABOYHBIE JIaHHBIE,
HEOOXOIMMbIE JJIA pEHIeHWs 3ajad, OILICHMBAaThb pPEaJTUCTUYHOCTh
NOJIyYeHHOU (PU3NUECKON BEJIMUUHBI;

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpPU [TOMOLIH
($uU3NYECKUX METO/IO0B, B OMMCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPIEMOE
IpeanoaokKeHue (TUIIOTEe3Y), pa3iinyaTh U HHTEPIPETUPOBATh NOTYyYEHHBIN
pe3yabTar, HaXOAWUTh OLIMOKH B XOJI€ OIbITa, JeiaTh BBIBOJbI MO €ro
pe3ynbraram;

OPOBOJUTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUH WU
(¢u3nYECKUX CBOMCTB TeI: (POPMYIHUPOBATH IPOBEPSAEMBbIEC IPEAIOT0KEHHUS,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alIUCHIBATh X0
ombITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSMbIE W3MEPEHUS PACCTOSHHS, BPEMEHH, MAacChl Tela,
o0bEMa, CHJIBI M TEMIIEparypbl C MCHOJb30BAHMEM aHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH I[OKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (pU3MUeCcKOil BETMYUHBI OT
JIPYrol ¢ HCIOJIb30BAHUEM NPSIMBIX H3MEPEHHH (3aBUCUMOCTU ITyTH
PaBHOMEPHO JABUXKYILETOCA TEIA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHHUS
CKOJIbKEHHUSI OT Beca Tesa, KauyecTBa OOpaOOTKM MOBEPXHOCTEH Tenl U
HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAJNA CONPHUKOCHOBEHHUS TEJN, CHIIbI
yIOPYroCTH OT YUIMHEHUS MPYKUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tena U OT IUNIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeNa, OT IIYOUHBI, HA KOTOPYIO NOTPYKEHO TEJNO, YCIOBUMI
IUTaBaHUA TEJl, YCJIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOTO HCCIENIOBaHUS, COOMpATh YCTAaHOBKY U
BBITMIOJHATh HM3MEPEHUs, CJelyd MNPEAIOKEHHOMY TIUIaHy, (PUKCHpOBATh
pe3yibTaThl MOTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUJE



NPEIIOKEHHBIX TaOMUIl U TpaHUKOB, NElaTh BBIBOJBI MO pe3yabTaram
UCCIIEZIOBAHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (TUIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPIOTO TeJa, CUJIa TPEHUS CKOIbKEHUS, TaBICHHE
BO3/lyXa, BBITAIKUBAIONIAS CHJIA, JACHCTBYIOIIAas Ha TMOrPYKEHHOE B
KUIKOCTh  TeNo, KOIP(GUUHUEHT TOJIE3HOTO  JEHCTBUSA  MPOCTHIX
MEXaHU3MOB), CIEAysd NPEAJIOKEHHOW HHCTPYKIMHU: TPH BBIMOIHEHUU
U3MEpPEeHH COOMpPaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYHCIIATH
3HaYEHUE UCKOMOM BEJIMYHHBL;

coOJroAaTh npaBuia TEXHUKK 0€30IaCHOCTHU MpHU padoTe ¢ 1abopaTOpHBIM
000py/IOBaHUEM;

yKa3bIBaTh MPHUHLMIIBI JEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOIIAIOMIMECS COCYAbl, OapoMmeTp,
pBIYar, TOABMKHBIN M HETIOJIBIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTB;
XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMHCAHHUS (B TOM YHCIE:
HNOJIIUITHUKY, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUNA Tpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOIb3Ys 3HAHUS
O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAMMBIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH  TpUMEphl  (HAXOAWTh  MHPOPMALMIO O  TIPUMEPAX)
IPAKTUYECKOTO MCIIOJIb30BaHUsA (PU3NYECKUX 3HAHUN B TOBCEAHEBHOU
KU3HH JIJIs1 obecrieueHrs 0e30MacHOCTH MpU oOparieHu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHUS 37I0POBhS U COONIOICHHSI HOPM
HKOJIOTHYECKOTO MOBECHUS B OKPYKAIOIIEH Cpeie;

OCYUIECTBJISITh OTOOp MCTOYHMKOB uH(popmauuu B HuTepHere B
COOTBETCTBHH C 33J]aHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOITIXCS
3HaHUH ¥ TNyTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIMIO, KOTOpasl SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCTIOJIh30BaTh MPU BBHITIOJHEHUN YYEOHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
auTepaTrypy GU3NYECKOTO COMEPKaHus, CIIPABOUYHbIC MaTEPHAIIBI, PECYPCHI
cetu UHTepHeT, BnaaeTb MNpUEMaMH KOHCHEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBanus HHDOPMAITIN U3 OJJHON 3HAKOBOW CHUCTEMBI B JPYTYIO;
co3/1aBaThb COOCTBEHHBIE KpPAaTKHE MHUChMEHHBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMAIMK (PU3NYECKOTO COMAEpKaHMS, B TOM
yucie myOIM4Ho AeiaTh KpaTKue COOOIIEHUS O Pe3yIbTaTax MpPOEKTOB WU
y4eOHBbIX MCCIEAOBAHUM, MPU ITOM I'PAMOTHO HCIONb30BaTh M3yYEHHBIN



MOHSATUWHBIN ammapaT Kypca (U3WUKH, COMPOBOXKAATH BBICTYIICHUE
MPE3CHTAlE;

IpU BBINOJIHEHUU YYEOHBIX IMPOEKTOB M HUCCICAOBAaHUN paclpeneisiTh
00sI3aHHOCTH B TPyMIE B COOTBETCTBHMH C TOCTABICHHBIMH 3aJIa9aMH,
CIEINTh 3a BBIINOJHECHUEM IUIAaHA JCHUCTBUM, aJICKBaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIbHOCTb  TPYyMIbl,  BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aMMOJICMCTBUE, YUUTHIBASI MHECHUE OKPYKAIOIIUX.

K xoniry oOy4eHust B 8 kijacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YHAIOUIUXCS YMEHUM:

UCITIOJIB30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
amop(HbIC Tela, HACBHIUICHHBIH M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN ANEKTPUUECKUH 3apsil, SIEKTPUUECKOE T0JIE, TPOBOJHUKH U
JUDIIEKTPUKH, IIOCTOSIHHBIN 2JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;
pasnuyaTth SBIEHUS (TEIUIOBOE pAcHIMpEHUE U CXKaTue, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMAauMBaHUE, KalWUISIPHBIEC SIBICHHUS, UCIIAPEHUE,
KOHJCHCAIMs, IUIaBJICHUE, KpHUCTauin3anus (OTBEpIEBaHKE), KUIICHHE,
Terionepeaaya (TEeTI0NpPOBOAHOCTb, KOHBEKIIMS, U3IIy4YEHHE),
AIIEKTpU3ALUs TEJ, B3aUMOJCHCTBHE 3apsA0B, IEUCTBUS 3JIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBUE
MarHUTHOTO MOJI1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIINS)
N0 ONHCAHUI0O HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PM3HUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3NYECKUX  SBJIEHUN B
OKpYy’KalollleM MHUpe, B TOM 4YHcle (U3UYECKHE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSOKEHUE W KaNWULIPHBIE SIBJIEHUS B MPUPOE,
KpUCTaJUIbl B mpupoae, uznydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHKe POCHI, TyMaHa, UHEsl, CHEra, 3JIEKTPUUYECKUE
ABJICHUS B arMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emiiu, Apei( MorocoB, pojib MArHUTHOTO MOJIS AJIs )KU3HU Ha 3eMJie,
NOJIIPHOE CHSIHWE, IpPU STOM NEPEBOAUTH MNPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (U3HUECKUX
SIBIICHUI;

OTKCHIBATh W3YYECHHBIE CBOMCTBA Tel M (PU3UYECKUE SBICHUS, HCIIONb3YS
¢usznyeckue BETUYMHBI (TeMIleparypa, BHYTPEHHSA SHEPIUs, KOJIUYECTBO
TEIUIOThI, YyAEJbHAas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YyAEJbHAs TEIJIOoTa I[apooOpa3oBaHusi, yAeJbHAas TEIJIoTa
CrOpaHusi TOIUIMBA, KOIPQPUIMEHT IOJIE3HOIO JAEUCTBUS TEIJIOBOM



MalIuHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUUECKHI 3apsi, cruiia
TOKa, AIEKTPUYECKOE HAIPSHKEHHE, COMPOTUBIICHUE MPOBOJHUKA, YIEITBHOE
COIIPOTUBIICHHE BELIECTBA, PA00Ta M MOITHOCTb 3JIEKTPUUECKOIO TOKA), IIPU
ONKCAaHUU NPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICH MCIIOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHHUS U EOUHUIBI (PU3NYECKUX BEIUYMH, HAXOAUTH
dbopMyInbl, CBA3BIBAIOIIME NaHHYIO (PU3WYECKYIO0 BEIUYHHY C JIPYTUMHU
BEJIMUMHAMH, CTPOUTH T'padUKH H3YyYEHHBIX 3aBHCUMOCTEH (DU3HUECKHX
BEJIINYMH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS M IPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJSIPHO-KHHETUYECKON TEOpUU
CTPOEHHS BEIIECTBA, MPUHIMII CYHEpIO3ULMU TOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaa, 3akoH OMa JJI yyacTKa LIENH, 3aKOH
Jbxoynsa—JIenna, 3aKOH COXpaHEHUs DPHEPTHH, ITPU TOM JaBaTh CJIOBECHYIO
(GopMyNHPOBKY 3aKOHA U 3aKCHIBaTh €70 MaTEMAaTHUECKOE BBIPAXKEHHUE;
OOBSICHATh (PU3NYECKUE NPOLECChl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
NPUYUHHOCIIECACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrM4eCcKuX
miaroB ¢ Onopod Ha 1—2 W3y4eHHBIX CBOWCTBA (PUBMYECKUX SIBJICHUM,
(U3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

peiars pacuéTHbIE 3a1a41 B 2—3 1eHCTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBaIONIME (PU3NYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS 3a1auu
3aIACHIBATh KPATKOE YCIIOBUE, BBISIBIISITH HEAOCTATOK JAHHBIX JUISl PELICHUS
3a/laud, BBIOMPATh 3aKOHBI U (QOpMYibl, HEOOXOIUMBIE JJid €€ pelIeHHs,
IPOBOAUTH PACYETHI M CPABHUBATh IOJYyYEHHOE 3HAueHUE (PU3NYECKOu
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh MpPH OMOIIU
(Gu3NYECKUX METONOB, HCHOIb3Yys ONHMCAHUE HWCCIIEIOBAHMS, BBLICIATDH
MPOBEPAEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUIBHOCTh MOpsAKa
MIPOBEJICHUS UCCIIE0OBAHMSI, JI€JaTh BHIBODL;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUH WM
(bu3nyeCcKUX CBOMCTB TeN (KAUJUIAPHBIC SBJICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3/yXa OT ero 00bEMa, TeMIeparypbl, CKOPOCTH IMpoliecca OCThIBAHUS U
HarpeBaHMsl NpPU W3JIYYEHHH OT LBETa H3JIy4arouledl (TONIOIIArOIIEi)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUsI BOJABI OT TEMIIEPATyphl KUJIKOCTH U
IUIOIAA €€ IIOBEPXHOCTH, OICKTpHU3aluus Tel U B3aUMOICHCTBUE
AIIEKTPUYECKUX  3aps/IOB, B3aMMOJEWCTBHE IMOCTOSSHHBIX MAarHUTOB,
BHU3yaJM3alldsl MAarHUTHBIX TIOJ€Hd ITOCTOSHHBIX MAarHUTOB, JEHCTBHUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOMCTBAa AJIEKTPOJBUIATENsl IMOCTOSHHOIO TOKa):  (OPMYJIHMPOBATH



poBepsieMble MPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO
00Opy/IOBaHUs, OMUCHIBATH XOJ] OMBITa U (POPMYITHPOBATH BHIBOJIBL;
BBIIIOJIHATB IPSIMBIE U3MEPEHMS TEMIIEPATYPhl, OTHOCUTEIIBHON BIAXKHOCTH
BO3/lyXd, CHWJbl TOKA, HANPSKEHUS C MCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYUKOB (PU3NYECKUX BEIUYHMH, CPaBHUBATH PE3YJIbTATh
HU3MEPEHUH ¢ y4€TOM 3a/IaHHOM aOCOFOTHON MOTPEITHOCTH;

MIPOBOJIUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3UUECKON BEIUYUHBI OT
Ipyrod € HCHOJB30BAaHHEM NPSIMBIX HM3MEPEHHl  (3aBUCUMOCTh
CONPOTHUBIICHHS] TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IONEPEYHOTO
CEUEHHUsI U YIEIBHOIO COIIPOTUBIIEHUS BEIIECTBA MPOBOIHUKA, CUIIBI TOKA,
UYILETO Yepe3 IPOBOAHUK, OT HANPSIKEHUS Ha IIPOBOHUKE, UCCIIEAOBAaHUE
IIOCJIEIOBAaTEIBHOTO M MAapajUIeIbBHOIO  COCIMHEHHW ITPOBOJAHHUKOB):
IUIAHUPOBAaTh  MCCIIEJOBaHUE, COOHMpAaTh YCTAHOBKY M BBIIIOJIHATH
U3MEpEHHUs, CIeaysl NPeIJIOKEHHOMY IUIaHy, (DUKCHUPOBATh pPE3YJIbTaThI
NOJIyYE€HHOW 3aBUCUMOCTHU B BUJI€ TaONIUIl U IpaUKOB, J1€JaTh BHIBOJIbI 110
pe3yJbpTaram UCCIIEOBaHUS;

IPOBOAUTH KOCBEHHBbIE HW3MEpEHUs (PU3NYECKUX BeIUYUH (yaesbHas
TEIJIOEMKOCTh  BEILIECTBA, COMPOTUBIEHUE TNPOBOJHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBAaTh M3MEpPEHUus, coOuparb
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NMPEMNIOKEHHON WHCTPYKLMH, H
BBIYUCIISITh 3HAUCHHUE BEJIMUYHUHBI,

coOronaTh MpaBuiia TEXHUKUA 0€30MacHOCTU MpU padoTe ¢ J1abopaTopHbHIM
000pyIOBaHUEM;

XapaKTepu30BaTh MPUHLMUIBI  ACHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX OMHUCAHUS (B TOM YHKCIIE: CUCTEMA
OTOTUICHMSI JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEpPMETP, BOJILTMETD,
CUETUMK DJIEKTPUUYECKON OHEPruH, DSJICKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaresbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKHUE
MPEIOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOJBUTATEIb TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOWMCTBAX (M3MUECKUX SIBICHUN U HE0OXOIHUMBbIE
¢duznyeckre 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
pUOOPHI TIO CXEMaM U CXEMATHYHBIM PUCYHKaM (3KUKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, THTPOMETP, [BHUIaTelb BHYTPEHHETO CroOpaHus,
AIIEKTPOCKON, PEOCTaT), COCTABISATH CXEMbl DSJEKTPUUYECKUX LENel C
MOCJIEAOBATENbHBIM U MapaJUIEIbHBIM COETMHEHUEM JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS JIEMEHTOB JIEKTPUUYECKHUX LIEIEN;

OPUBOAUTH  TMpHUMEpPhl  (HAXOAUTh  HMHPOpPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3UUYECKUX 3HAHUN B IOBCEIHEBHOU



XKU3HU i obecriedeHus: 0€30MacHOCTH MPHU OOpallleHUuH ¢ MPUOoOpamMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHUS 37I0POBbS U COONIOCHHSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpee;

® OCYIIECTBIATh TOHWCK HHPOpMAUMU (PU3UYECKOTO CONIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIONIMXCA 3HAHMM U TYyTEM CpaBHEHMUS
JOTIOJTHUTENbHBIX UCTOYHUKOB BBIACIATh HHGOPMALIUIO, KOTOpas SIBISIETCS
POTHUBOPEUMBOI HIIM MOXET OBITh HEJ0CTOBEPHOI;

® UCIIOJIb30BAaTh NP BBINOJIHEHUH YYE€OHBIX 3aJaHU HAYyYHO-HOIYISPHYIO
JauTepaTypy GU3NYECKOTO CONEpKaHus, CIPABOYHBIE MaTepPHAIIbI, PECYpPCHI
cetu VHTepHer, BnaaeTb MNpUEMaMM KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBaHus HHPOPMALIMU U3 OTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

® CoO3/1aBaTh COOCTBEHHBIC INHUCbMEHHBIE W KpPAaTKUE YCTHBIE COOOIICHMUS,
0o000mass UHGPOPMAIIMI0O M3 HECKOJbKUX HCTOYHHUKOB (HHU3UYECKOTO
COJIEPKAHHUSL, B TOM YHUCIIE yOJTUYHO PEICTABISATH PE3YyJIbTaThl IPOSKTHOM
WJIM UCCIIE0OBATEIBCKON IEATETbHOCTH, IPU 3TOM I'PAaMOTHO HUCTIONIb30BATh
W3YYCHHBIA TOHSATHUHHBIM ammapar Kypca (U3MKH, COIMPOBOXKIAThH
BBICTYIUICHUE IIPE3EHTAIINEH;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W MCCIECAOBAHUN (U3HUUECKUX
MPOLIECCOB paclpenessiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 3@ BBHINOJHEHUEM IJIaHa JIEUCTBUM U
KOPPEKTHpOBaTh €ro, aJeKBaTHO OLEHUBAaTb COOCTBEHHBIM BKJIAJ B
JeSITEJIbHOCTh TPYMIIbI, BEICTPauBaTh KOMMYHHKAaTHUBHOE B3aUMOJICHCTBUE,
IPOSIBJISIsl TOTOBHOCTD pa3peraTb KOH(QIUKTBI.

K xoHily oOyueHus: B 9 kijiacce npeaMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y O0YHAIOLIUXCSl YMEHUM:

® UCNOJb30BaTh TMOHATUS: CHUCTEMa OTcuéTa, MarepualbHas TOUKa,
TPACKTOPHsI, OTHOCUTEIBHOCTh MEXaHHUYECKOTO ABMKEHHUS, nedopmanus
(ympyrasi, miacTUyeckasl), TpEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE,
HEBECOMOCTb U TEPerpy3Ku, UEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJo,
LHEHTP TSHKECTH TBEPIOTO Tesa, paBHOBECHE, MEXaHUYECKHUE KOoJueOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U YIBTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKaIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI
UCIyCKaHUS U MOMIOIICHHUS, aibpa, OeTa- 1 raMMa-u3aydeHHs], U30TOIIbI,
sJlepHasi SHEPTreTHKA;

® pasnuyarh sABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJMHENHOE
JBIKEHUE, PABHOYCKOPEHHOE MPSIMOJIUMHEHHOE JBUXKEHUE, CBOOOTHOE
NaJIEHUE TEJ, PABHOMEPHOE JIBH>KEHHE M0 OKPYKHOCTH, B3aUMOJEHCTBHE
T€J, PEaKTUBHOE JBMKEHHUE, KOJICOATEIhbHOE IBMKEHHUE (3aTyXarolne U
BBIHYKJICHHbIE KOJIeOaHMs), pe30HAHC, BOJHOBOE JABUKEHHE, OTPAXKEHUE



3ByKa, MPSMOJUHEMHOE PACHpPOCTPAHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAXKECHHUE CBETA, Pa3joKeHHue OeIoro cBeTa B
CIEKTp U CIOXKEHHE CHEKTPaJbHbIX I[BETOB, JUCIIEPCUS  CBETA,
€CTECTBEHHAs] PaJIMOAaKTUBHOCTb, BOBHHUKHOBEHUE JMHEHYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONTNX JaHHOE (U3HIECKOE SIBICHUC;

pacmo3HaBaTh TPOSBICHUE WM3YyYEHHBIX (U3UYECKUX  SBICHUN B
OKpy)XaroreM Mupe (B TOM 4mHcie (pu3ndecKkue SBICHUS B TPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COIHEYHOU CUCTEMBI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAaMH, 3XO, IBETa TEll,
ONTUYECKHUE SIBIICHUS B TMPUPOJE, OMOJIOTUYECKOE NCHCTBUE BUIUMOIO,
yAbTPa(UOJIECTOBOTO U  PEHTIEHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIM
PaINOAKTUBHBIN (OH, KOCMHYECKHE JYy4Yd, PAJIMOAKTUBHOE H3ITyYCHUE
NPUPOJHBIX MHHEPAIOB, JEWCTBUE PANMOAKTUBHBIX U3IyYCHUN Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKH) (PU3UUYECKHUX
SIBJICHUI;

OIMMKCHIBATh W3YYCHHBIC CBOMCTBA TENl U (PU3MUECKUE SIBJICHUS, UCIIONb3Ys
dbu3nuecKkue BEIMYMHBI (CpPEelHSsI WU MTHOBEHHAs CKOPOCTh Tella TpHU
HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHHE, TNEpPEMEIICHHE, IMyTh, YITIOBas
CKOpOCThb, CHJIa TPEHMS, CHJIa YNPYTOCTH, CHUJA TKECTH, YCKOPEHHE
CBOOOJTHOTO TAJIEHUsA, BEC Tejla, HMIYJIbC TeJla, HWMIYJIbC CHIIbI,
MEXaHH4YecKasi padoTa W MOIIMHOCTb, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHITOTO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUHAIbHAS 3HEPTUs CHKaTou
MPYKUHbI, KHHETUYECKast YHEPTHsI, ITOJIHASI MEXaHUUYECKast YHEPTHs, TEPUOJT
W 4yacTtoTa KoyieOaHWi, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOpOCTh CB€Ta, IIOKa3aTeldb MPEJIOMIICHUS CpEeIbl), TPU ONUCAHUHU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOJIb3YEMbIX BEITUYHH,
00O3HAYCHHUSI M €IUHUIBI (U3UYECKUX BEIMYUH, HAXOAUTHh (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYIO0 BEIMYMHY C JAPYTUMHU BEIUYMHAMHU,
CTPOUTH TpaUKK U3yUYCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapakTepu30BaTh CBOMCTBA Tei, (PU3MUECKUE SBJICHUS U TMPOLECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHUS! SHEPTUHU, 3aKOH BCEMUPHOIO TATOTCHUS,
NPUHLNN CYNEPNO3UIUUA CHJI, MPUHIUII OTHOCHUTENIbHOCTH ['anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAHEHUSI UMITYJbCA, 3aKOHBI OTpPaXKEHUs U
MPEJIOMJICHHS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MAaCCOBOTO YMCEN
IpU SIACPHBIX PEAKIUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €r0 MATEMAaTUUYE€CKOE BhIPAXKECHUE;



OOBSICHATh (PU3MYECKHUE TPOIECChl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBICHEHUE U3 2—3 JTOTUUYECKUX
1aroB € ONOpold Ha 2—3 W3Yy4YEHHBIX CBOWCTBA (PU3HYECKUX SIBJICHUH,
($u3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemare pacué€THbIE 3a4a491 (ONUpPAIOIIUECs HAa CUCTEMY U3 2—3 ypaBHEHH),
UCIOJIb3Ysl 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3NUECKUE BEJIUUUHBL: HA
OCHOBE aHaJllu3a YCJIOBHUSA 3aJ]a4M 3alMChIBATH KPATKOE YCIOBHE, BBIABISATH
HEIOCTAIOIUE WM W30BITOUHBIE JTaHHBIC, BEIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBIEC JJIi PpELICHUs,, MPOBOAUTH PACYETHI M  OLECHUBATh
PeaNMCTUYHOCTD MOJyYEHHOTO 3HAYeHUs (PU3NUECKOMN BETNUNHBI;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXHO pPEHIUTh MpPU [TOMOLIH
$u3MYECKUX METONOB, HCIONB3YyS OMHMCAHHE WCCICTOBAHUS, BBIACIATDH
IpOBEpsieMOE  TMPEIIONOKEHHE, OIICHWBaTh MPABUIBHOCTh MOPSIKA
NPOBEACHHUS  HUCCIEAOBAaHUA, JIelaTh  BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOMIONEHUHN U OIBITOB;

IPOBOJUTh OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SIBICHUNH WU
¢u3nyecKux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HprloToHa, 3akoHa
COXpaHEHHUs] HHEPTUH, 3aBUCUMOCTH Nepuoja KoJleOaHWil MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTH MPYKUHBI M HE3aBUCHUMOCTH OT
aMIUIATYBI MaJIbIX KOJI€OaHWM, MPSMOJIMHEHHOE PACcIPOCTPAHEHUE CBETA,
pasnokeHrue Oeloro CBeTa B CIEKTP, U3YYEHUE CBOMCTB M300paKeHUS B
IUIOCKOM 3€pKaje W CBOWCTB H300pakeHHs NpeaMmeTa B coOuparomien
JWH3e, HAOMIONEHWE CIUIONIHBIX W JIMHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO  Habopa
00Opy/n0BaHUs, OMUCHIBATH XOJI OMBITA U €r0 Pe3yabTarhl, (OPMYyIHUPOBAThH
BBIBOJIBL;

MPOBOJIUTH TMPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX M3MEPEHUH, Ompeaess
CpelHee 3HaueHHe u3MepseMOoN BelUYuHbl ((OKyCHOE pacCTOsHUE
coOuparoiel JuH3bl), OOOCHOBBIBAaTH BHIOOpP crocoba U3MepeHus
(M3MEpUTENBHOTO TIPHOOPA);

IPOBOJIUTh HCCIIEJOBAHME 3aBUCUMOCTEN (U3MYECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU MpHU
pPaBHOYCKOPEHHOM JBW)KEHHM 0€3 HayaldbHOM CKOPOCTH, Nepuoja
KOJI€0aHNI MaTEMATUYECKOIO MasITHUKA OT IJIMHBI HUTH, 3aBUCUMOCTH yIJla
OTpa)kKEHUs CBETA OT yIUla NaJCHUs U yIila MPEJIOMIIEHHs OT yIila MaJeHus):
IUTAHUPOBATh MCCIENOBAaHUE, CaMOCTOSTENBHO COOUpaTh YCTaHOBKY,
(bukcupoBaTh PE3YIbTATHI MOTYYEHHOW 3aBUCUMOCTH (PU3NIECKUX BETHUNH
B BHJI€ TaOJINL ¥ TPA(UKOB, IEIATh BEIBOJBI 110 PE3YNBTAaTaM UCCIIEA0OBAHNUS;



® TMIPOBOJUTH KOCBEHHBIE U3MEpPEHUS (PU3NUECKUX BEIUYUH (CpEemHSSI
CKOPOCTh ¥ YCKOPEHUE TeJa MPU PAaBHOYCKOPEHHOM JIBHKCHHH, YCKOPEHUE
CBOOOMHOTO TAJeHUs, KECTKOCTh NPYKHUHBI, KOADOUIIMEHT TpEHUs
CKOJILKCHUS, MEXaHW4deckas padoTa M MOIIMHOCTh, YacCTOTa W TEPUOJ
KoJIeOaHM MaTeMaTHYECKOTO U MIPY)KMHHOTO MasITHUKOB, ONITHYECKAsK CHIIA
coOuparomiel JUH3bI, PaTdOAKTHBHBIA (OH): IMIAHUPOBATh H3MEPCHHUS,
coOupaTh JKCHEPUMEHTANIBHYIO YCTAaHOBKY W BBITIOJHATH W3MEPCHHSI,
Clenys TPEIIOKEHHOW WHCTPYKIIMH, BBIYUCISATH 3HAUCHHUE BEIMYUHBI U
aHAJIM3UPOBATH IMOJTYICHHBIC PE3YJbTAThI C y4ETOM 3a/IaHHOU TIOTPEITHOCTH
V3MEPEHU;

e COOMIONATh MpaBUia TEXHUKH 0€30MacHOCTH TP paboTe ¢ 1abopaTOPHBIM
000py/IOBaHUEM;

® pa3nuYaTb OCHOBHBIC TIPU3HAKA W3YYCHHBIX (U3UYCCKUX MOJIETICH:
MaTepHuaibHass TO4YKa, aOCONIOTHO TBEPAOE TENO, TOUYCUHBIA HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, INIAHeTapHas MOJISTh aToMa, HyKJIOHHAS MOJIENb
aTOMHOTO SI/Ipa;

® XapaKTepu30BaTh TMPHUHIMUIIBI JCUCTBUS HW3YYCHHBIX TPUOOPOB H
TEXHUYECKUX YCTPOMUCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM YHUCIE:
CIUAOMETp, MaTYMKW TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHUS, paKeTa,
9XOJIOT, OYKH, TIepUCKol, (oToammapar, ONTHYCCKUE CBETOBOIHI,
CIIEKTPOCKOII, JO3UMETpP, Kamepa BuibCcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SABJICHUW W  HEoOXomumble (U3UYECKUE
3aKOHOMEPHOCTH;

® HCITOJIB30BATh CXEMbI U CXEMATHUYHBIC PUCYHKH WU3YYCHHBIX TEXHHYCCKUX
YCTPOWCTB, H3MEPHUTEIBHBIX TPUOOPOB M TEXHOJIOTHICCKHUX MPOIIECCOB MTPH
pelieHUN  Y4eOHO-TIPAaKTUYECKUX  3a/ia4, ONTHYCCKHE CXEMBI IS
MOCTPOCHMSI N300pAKESHHI B TUIOCKOM 3€pKajie ¥ COOMPAFOIICH JINH3E,

® TMPUBOIUTHL MNpPUMEPHl  (HAXOAUTh WHGOPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIONB30BaHMs (HU3NUECKUX 3HAHUNW B TOBCEIHEBHOMN
KU3HH JIJIs oOecrieueHrst 0€301MacHOCTH TPpU oOpaIieHUu ¢ IpruOopaMu U
TEXHUYECCKUMH YCTPOHWCTBAMH, COXPAHEHUS 3I0OPOBbS U COOTIOACHUSI HOPM
HKOJIOTUYECKOTO TIOBE/ICHUS B OKPY>KAIOIIIEH Cperie;

® OCYIIECTBIATh TOWCK WHpOpPMAIUKU (PU3UUYECKOTO CONIEpPKAHUS B
HuTepHeTe, caMOCTOATENbHO (DOPMYITHPYSI TTIOMCKOBBIN 3ampocC, HAXOAUTh
MyTH OTNPENENICHUs JOCTOBEPHOCTH MOMYYCHHONW WH(OpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJTHUTEHHBIX HCTOYHUKOB;

® JCIOJB30BaTh MPHU BBHIMOJIHEHWH YYEOHBIX 3aJaHW HAYYIHO-TIOMYISPHYIO
auTeparypy GU3NYECKOTO COMEPIKaHMUs, CIIPABOYHBIE MaTepPHAIIbI, PECYPCHI



cetu MHTepHeT, Bnanerb NpUEMAMH KOHCIEKTHUPOBAaHUSA TEKCTA,
npeoOpa3zoBaHus HH(DOPMAITIHN U3 OJJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTb COOCTBEHHBIE MUMCHMEHHBIE M YCTHBIE COOOUIEHUS HAa OCHOBE
uHGOpMAIIMM M3 HECKOJBKMX HCTOYHHUKOB (PU3UYECKOTO COACpKaHUS,
nyOJIMYHO TPEJICTABIATh PE3yIbTaThl MPOEKTHON WM UCCIEI0BaTEIbCKON
NEATEIbBHOCTH, TMpPU OTOM TPaMOTHO  HCIIOJb30BATh  W3YUYEHHBIN
NOHSATUMHBIN anmapar u3y4aemoro pasziena (pU3MKM U COMpPOBOXKAATH
BBICTYIJICHUE TIpE3eHTalMed C y4ETOM OCOOCHHOCTEH aymuTOpuu
CBEpPCTHHKOB.



TEMATHYECKOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

HanmenoBaHue pa3nesioB H TeM
NMPOrpaMmbl

KoaunuecTBO 4yacoB

Bcero

KoHTpoJsbHbIe
padoTbI

IIpakTHyeckue
padoTbI

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBareJibHbIe pecypchl

Pazges 1. ®u3nka u e€ poJib B IO3HAHNH OKPY/KAIOIIEro MUpPa

®du3suKa - HayKa 0 Ipupoje

dusznyeckye BeINYUHBI

EcrecTBeHHOHAYUHBIN METO/
MMO3HAHHUS

Hroro no pasupeny

Paznea 2. [lepBoHavyajibHbIe CBeIeHUSI O CTPOEHUH Bell|

c¢CTBa

Crpoenue BelecTa

JIBM>KEeHHE U B3aUMO/ICHCTBHUE
JacTHUII BEIISCTBA

ArperatHble COCTOSIHUS BEIIECTBa

Hroro no pazneny

Paznea 3. /IBukeHue U B3auMoieiicTBue TeJl

Mexannueckoe IBHKEHIE

I/IHCpI_II/ISI, Macca, IIJIOTHOCThb

Cuna. Bune! cun

Hroro no pasneny

Pasnen 4. /laBienne TBEPABIX TeJl, }KMAKOCTEN U ra3oB

[asnenue. llepenaua naBnenus

TBép}II)IMI/I TEJIaMH, ) KUAKOCTAMHU U

razaMu




HaBJ’ICHI/IC KHUIKOCTHU

AtMocdepHoe JaBieHne

JleiicTBUE JKMAKOCTH U Ta3a Ha
IOTPYKEHHOE B HUX TEJIO

Hroro no pazneny

Pa3gea 5. PaGora m MmomHoCTh. JHeprust

Pabora 1 MoIHOCTh

IIpocThie MEXaHU3MBI

Mexannueckas OHCPIruAa

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME




8 KVIACC

Ne HaumeHoBaHMe pa3iesioB U TeM
n/n NPOrpamMMbl

Paznen 1. TenioBbIe ABIEHUS

Ctpoenue u CBOICTBa BELIECTBA

Koau4decTBo yacoB

Bcero

KonTpoJbHble
padoTbI

IIpakTHyeckue
padoTbI

JnekTpoHHbIE (LM pPOBbIE)
o0pa3oBare/ibHbIE pecypchl

TennoBelie IIpOonucCChI

Hroro no pasacity

Pasnen 2. DiaekTpuyeckne U MArHUTHBIE SIBJIEHUS

DJeKTpUUYECKUE 3apAIbL.
3apspKeHHbIE Tela U UX
B3aUMOJICHCTBUE

[ToCTOSAHHBIN IEKTPUYECKUN TOK

MarauTHBIE SBICHUS

QHCKTpOMaFHI/ITHaSI HHIAYKIHA

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME




9 KVIACC

Ne HaumeHoBaHue pa3aesioB U TeM
n/n NPOrpamMMbl

Pasgen 1. Mexanudeckue siBJICHUA

Mexannueckoe ABUKEHUE U
CIOCOOBI €r0 OIMCAaHU

Koan4decTBo yacoB

KonTtpoJubHble

Bcero
padoThI

IIpakTHYeckue
padoTbI

JnekTpoHHbIE (LM (pPOBbIE)
o0pa3oBare/ibHbIE pecypchl

BsaunmogeiicTBue Tei

3aKOHBI COXPAHEHUs

Hroro no pasneny

Paznen 2. Mexannueckue KoJe0aHUS M BOJHEBI

Mexannueckue KojicOaHus

MexaHnnyeckne BOIHBI. 3BYK

Hroro no paszneny

Paznen 3. BHBKTPOMaFHI/ITHOC mMoJi€ U JICKTPOMAIrHUTHBIC BOJIHBI

DNEeKTPOMarHUTHOE T0JIe U
AIIEKTPOMArHUTHBIE BOJTHBI

Hroro no paszneny

Paznen 4. CBeToBbIE ABJIEHUA

3aKOHBI paCIPOCTPAHEHUS CBETA

JIuH3BI ¥ ONTHYECKHE TPUOOPHI

Pasznoxxenue Georo ceera B
CIIEKTP

Hroro no pazneny

Pa3nen 5. KBaHTOBBIE AIBJIEHUSA




I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA
aTOMOM

CrpoeHue aToMHOrO spa

SlnepHblie peakiuu

Hroro no pazneny

Paznea 6. [loBTopuTe/ibH0-00001LaK0IHIT MOTYJ/Ib

[ToBTOpenue u o0o0LIIEHNE
coziepaHus Kypca pusuku 3a 7-9
KJ1acc

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

KonTtpoJbHble

Bcero
padoThI

IMpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBareJibHbIe pecypchl

®usuka — Hayka o
npupoze. SBnenus
npupoasl. Puznueckue
ABJICHUS

Mexannueckue,
TCILJIOBEIC,
AIIEKTPUUECKHUE,
MarHHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS

Ou3nyecKre BETUYNHBI
U UX U3MEpEeHue

Ypok-uccnenoBanue
"N3mepenue
TEeMIIEpaTyphl IPH
MIOMOIIIH KUAKOCTHOTO
TEPMOMETpA U JIaTUUKa
TeMneparyps”

Kak ¢uzuka u npyrue
€CTECTBEHHbIE HAyKU
U3y4aroT IPUPOLY.
EcTecTBeHHOHAYUYHBIM
METOJ TIO3HAHUS.
Onucanue GU3NYeCKux
ABJICHUN C ITIOMOILBIO
Mozenen




VYpok-uccienoBanue
"ITpoBepKa rUIOTE3bl:
JTANbHOCTh MONETA
niapuka, myrneHHOro
TOPU30HTAJIBHO, TEM
0oJIbIIIE, Y€M OOJIBIIE
BBICOTA ITyCKa"

CtpoeHue BelecTna.
OmbITHI,
JIOKa3bIBAIOIIIE
JIMCKPETHOE CTPOCHUE
BEIlECTBA

I[BI/I)KeHI/Ie qacCTulj
BC€OICCTBa

Ypok-uccienoBanue
«OnBITH IO
HaOJIFOIEHUIO
TEIJIOBOTO PaCIIUPEHUS
ra3oBy

ArperaTHbIe COCTOSHHSI
BEIIECTBA

B3anmocBs3p MexIy
CBOMCTBAaMHU BEUIECTB B
Pa3HbIX arperaTHbix
COCTOSIHUSIX U MX
aTOMHOMOJIEKYIISIPHBIM
CTPOEHHUEM.
OcoOenHoctu
arperaTHbIX COCTOSIHUIM
BOJIBI

Mexanunueckoe

JIBUKEHUE.
PaBHOMEpHOE 1




HEPaBHOMEPHOE
IBIDKEHUE
Cxopoctb. Enunuiist
CKOPOCTH

Pacuer mytu u BpemeHu
JIBU>KEHUS

WNuepuus. 3akon
WHEPLIHH.
BsanmoneiicTBue Ten
KaK MpUYUHA
W3MEHEHUSI CKOPOCTH
JIBYDKCHUSA TEJ

II1oTHOCTE BellecTBa.
Pacuer maccel
0o0beMa Terna 110 ero
IUIOTHOCTH

JlaGoparopHas paboTta
«Omnpenenenue
IJIOTHOCTHU TBEPIIOTO
Tena»

Pemrenue 3agad no
teme "IImoTHOCTE
BemecTna”

Cuta kak
XapaKTepUCTHUKA
B3aUMOJICHCTBUS TEJL.
Cuna ynpyroctu. 3akoH
I'yka

JlaGoparopnas pabota
«3yuenne
3aBUCHUMOCTHU
pacTsKeHUs
(medopmarun)




MPY>KUHBI OT
MIPUIIOKEHHOM CUIIBD)
SIBIIEHNE TATOTCHMUS.
Cuna TspKecTH

CBs3b MEXKY CUJION
TSDKECTH M Maccou
tena. Bec Tena.
Pemenue 3amgad mo
teme "Cuna TskecTH'

1

Cuita TSDKeCTH Ha
JIPYTUX TJIaHETaX.
dusznueckue
XapaKTEPUCTUKHU
IUIAaHET

U3zmepenue cui.
Junamomertp

Bec tema. HeBecoMmocTh

CrnoxeHue IByX CHII,
HaIlpaBJICHHBIX 110
OJTHOM IIPSIMOM.
PaBHOze#cTBYIOIIAS
CUII

Pemenue 3anad o
TeMe
"PaBHOzEliCTBYIOIIAS

"

CHII

Tpenue CKoJIbXEeHUs U
TpeHue 1nokosi. TpeHue
B TIPUPOJIC ¥ TEXHUKE

JlaGoparopHast pabota

«3yuenue
3aBUCUMOCTHU CHUJIBI




TPEHUS CKOJIbKEHUS OT
CHUJIBI JaBJICHUS U
xapakrepa
COIIPUKACAIOLIUXCS
MTOBEPXHOCTEI»

Pemenue 3amay Ha
onpeerIeHue
PaBHOJCHUCTBYIOIIEH
CHUIBI

Pemenune 3agad mo
TeMaM: «Bec Temay,
«'padpuueckoe
N300paKCHHUE CHIT»,
«Cunbny,
«PaBHOzEHCTBYIOIIAS
CHII»

Kontponbhas padora
110 TEMaM:
«MexaHmdeckoe
JIBIKEHUEY, «Macca,
IIOTHOCTBY, «Bec
Tenay», «I padpuueckoe
N300paxKeHue Cui,
«Cuie»

Jasnenne. CriocoObl
YMEHBIIIEHUS 1
YBCINMYCHUA JaBJICHUA

JaBnenue raza.
3aBUCUMOCTD JIaBJICHUS
rasza ot 00béma,
TEMIEPATyPhI

Ilepenaya nasienus
TBEPABIMU TEJIAMH,




JKUIKOCTSAMHU U Fa3aMu.
3akou [lackains

JlaBieHue B )XKUAKOCTH
U Tra3e, BEI3BAaHHOE
JEUCTBUEM CHIIBI
TSKECTH

Pemenue 3amad mo
teme «/laBiieHue B
JKMIKOCTH H Tase.
3akoH Ilackaisy

CooOmmaronecs
COCYIIBI

['mapaBnnaeckuii mpecc

ManoMmeTpsbl.
[TopuineBoi
JKHUIKOCTHEIA HACOC

Atmocdepa 3emiu.
ITprunHb
CYIIECTBOBaHHS
BO3AYIIHON 000I0YKH
3emiu. 3aBUCUMOCTh
aTMoc(epHOro
JIABJICHUSI OT BBICOTHI
HaJl YPOBHEM MODsI

Bec Bo3gyxa.
AtmochepHoe
JTABJICHUE

Hsmepenue
arMocgepHOTro
nasineHus. ObIT
Toppuuennu




3aBUCUMOCTD
armocdepHOTro
JABJICHUS OT BBICOTBI
HaJ YPOBHEM MOpsI
bapomerp-anepoun.
AtmochepHoe
JABJICHUE Ha
pa3IMYHBIX BBICOTaX

Pemenue 3amau o
teme "ATMocdepHoe
napiaexue"

JlelicTBUE KUIKOCTH U
rasa Ha MOTpy>KEHHOE B
HUX TeJIo. ApXUMeI0Ba
cuia

Jlaboparopnas padota
«Onpenenenune
BBITAJIKWBAIOIIEH CHIIBI,
JICUCTBYIOLIEN Ha TEJIO,
MOTPYKEHHOE B
JKHIKOCTBY

JlaGoparopnas pabota
10 TeMe
«HMccnenoBanue
3aBUCHUMOCTH Beca Tena
B BOJ€ OT 00BEMa
MIOTPYKEHHOU B
JKUJIKOCTh YaCTH TEJIa»

IInaBanue Ten

JlaGoparopnas pabota
"KoHcTpynpoBaHue
apeoMeTpa Win




KOHCTPYHPOBaHHE
JIOAKYU U OIIpENEIICHNE
€€ rpy30MnoabEMHOCTH "

Pemenue 3amad mo
TemaM: «IIlmaBanme
CY/IOB.
Bo3znyxonnaBanuey,
«/JlaBieHue TBepabIX
TeJI, JKUJTKOCTEH 1
ra3oB»

Mexanuueckas pabora

Mommnocts. Equnauiet
MOIITHOCTH

Ypok-uccnenoBanue
"PacuéTt MOIIHOCTH,
pa3BUBaeMOM pu
MoabLEME 110 JecTHUIE"

IIpocThie MEXaHU3MBI.
Preruar. PaBHOBecue cun
Ha pblyare

Kontponbhas pabora
no teme «/laBneHue
TBCPABIX TCII,
AKHUJIKOCTEH U ra3oB» /
Bceepoccuiickas
npoBepoyHas padora

PesepBHBIi1 ypOK.
Pabora ¢ Tekcramu no
TeMe «JlaBienue
TBEPABIX TE,
KHJIKOCTEH 1 ra3oB» /




Bcepoccuiickas
npoBepoyHas padora

Prruaru B TeXHHKE,
OBITY M IPUPO/IC.
JlaboparopHas pabora
«Uccnenosanue
YCJIOBUI PaBHOBECHS
pblyara»

Pertenuie 3agay mo
TeMe «YCIJIOBUA
PaBHOBECHUSI pblyara

Koadpdunuent
MOJIE3HOTO JIEUCTBHUS
MeXaHU3Ma.
Jlaboparopnas pabota
«3mepenue KI1/]
HAKJIOHHOM MJIOCKOCTH

Pemenue 3axa4d mo

teme "Pabora,
MornHocTh, KIT/1"

Mexannueckas
SHEPTHUsL.
Kunernueckas n
MOTEHIMaIbLHAs
SHEPIus

3aKOH COXpaHEHUS
MEXaHUYECKON YHEPTUH

YPOK-IKCIIEPUMEHT 110
TEME
"DKCnEepUMEHTAIBHOE
OIpeleICHUE
WU3MEHEHUS
KMHETUYECKOU U




OTEHIIMAIbHON
SHEPTUu Mpu
CKaTLIBAHMU TEJIa IO
HAKJIOHHOU IJ10CKOCTH"

Kontponbhas pabota
no teme «Pabora u
MOILHOCTb. DHEPTHUsI»

PesepBHBIi ypOK.
PaboTa ¢ TekcTamu o
Teme "MexaHn4yecKoe
nBmxeHue"

Pe3epBHbIil ypok.
Pabora ¢ Texcramu no
teme "Pabora.
MouHocTb. DHeprus"

Pezeps

Pe3zeps

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME




8 KVIACC

Ne
n/n

Koan4yecTBo yacoB

Tema ypoka KonTtpoJbHble

Bcero
padoThI

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
U UX OIBITHBIE
MIOATBEPKICHUS
Macca u pazmep
aTOMOB U MOJIEKYII

IIpakTHYeckue
padoTbI

Jara
H3yYeHHs

JJIeKTPOHHBbIE HU(POBLIE
o0pa3oBare/ibHbIE Pecypchl

Mopenu TBEpAOTO,
JKHJIKOTO U
razoo0pa3HOro
COCTOSIHHH BEIIIECTBA

OOBbsicHEHHE CBOUCTB
TBEPIOTO, )KUJKOTO U
razoo0pa3Horo
COCTOSIHUH BEIIIECTBA
Ha OCHOBE ITOJIOKCHUM
MOJIEKYISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannuueckue u
amopdHbIE Tena

CmaunBaHue u
KAl PHOCTb.
[ToBepxHOCTHOE
HATSHKCHHE

TermtoBoe pacmipeHuc
" CXXaTHue




Temneparypa. CBs3b
TEeMIIepaTyphl CO
CKOPOCTBIO TEIJIOBOTO
JIBUKEHUS YaCTHUIL

BuyTtpeHHss sHeprus.
Crioco6bl U3MEHEHUS
BHYTPEHHEHN YHEPrun

Buapl Teronepenauun

VYpoxk-KoHpepeHIHs
"IIpakTHueckoe
HCII0JIb30BaHUE
TEIUJIOBBIX CBOMCTB
BELIECTB U MaTeprajoB
B LIEJISIX
sHeprocOepexeHus"
KonudecTBo TemIOTHI.
VYnenvHas
TEIJIOEMKOCTb

YpaBHEHHE TEIIIOBOTO
Oananca. TermmooOMeH
U TEIJIOBOE
paBHOBECHE

JlaGoparopnas pabota
"UccnepoBanue
SIBJICHHUS TEIIJI000MEHa
MIPU CMEITUBAaHUH
XOJIOIHOW U TOpsieit
BOIBI"

Pacuer xonuyecTBa
TEMJIOTHI,

HEOOXOIMMOTIO A
HaneBaHI/ISI TCJIa 1




BBIACIACMOI'O UM IIPU
OXJIAXACHUN

JlaboparopHas pabora
"Onpenenenue
YIEIbHOMU
TEIJI0EMKOCTH
BelecTna"

OHeprus TOIIUBA.
VYnenbHas Temiora
CropaHus

IInaBmenne n
OTBEpJICBaHUC
KPUCTAITUYECKUX TEI.
VnenwpHas Temiora
IUIABJICHUS

JlaboparopHas pabora
"Onpenenenue
YIAETbHOM TETIOTHI
IJIaBJIECHU JIbaa"

[TapooGpa3zoBanue u
KOHJICHCAITHUSI.
Hcnapenue

Kunenne. YoenrHas
TEeIIoTa
napooOpa3oBaHus 1
KOHJICHCAIUH.
3aBHCUMOCTD
TeMIIepaTypbl KUTICHHS
oT arMochepHOro
JIaBJICHUS

Bnaxxnocts Bo3nyxa.
Jlaboparopnas padoTa
"Onpenenenue




OTHOCUTEILHOU
BJIQ)KHOCTH Bo31yxa"

Pemenue 3anau Ha
onpeeiieHue
BJI&KHOCTH BO31yXa

[TpunIUIBL pabOTHI
TEIUIOBBIX JIBUTaTENCH.
ITapoBas TypOuHa.
JIBuraremns
BHYTPEHHETO CTOPAHUS
KII/ TermoBoro
nBuraress. TerioBele
JIBUTATEIIN U 3aIUTa
OKpyXaroIei cpeibl

3aKOH COXpaHEHUS U
IIPEBPALLECHUS YHEPTUU
B TEILJIOBBIX ITpoLieccax

IToaroroBka K
KOHTPOJIbHOM paboTe
o Teme "TernoBrbie
saBieHus. M3MeHeHune
arperaTrHbIX COCTOSTHUM
BemecTBa"

KontponwsHas pabora
o TeMme "Termnosble
siBieHus. MI3MeHeHue
arperatHbIX COCTOSTHUN
BemecTBa"

DneKTpu3alus Tell.
Ba pona
ANEKTPUUECKUX
3apsa0B




VYpok-uccienoBanue
"DnekTpuszanus Tea
WHAYKIUEH U TpU
COMPUKOCHOBEHUH"
B3aumoneiictBue
3apsKEHHBIX Tel.
3akon Kynona

DIEKTPUYECKOE MOJIE.
HanpsxenHOCTD
BIEKTPUYECKOTO MOJIA.
ITpuHIMI
CyNEePHO3ULINU
MEKTPUUECKUX TOJIEH

Hocurenn
ANEKTPUICCKUX
3apsIoB.
DeMeHTapHBIN 3aps.
Crpoenue atoma

[IpoBonHUKM U
JTURIIEKTPUKHU. 3aKOH
COXpaHEHUS
ANEKTPUYECKOTO
3apsa

Pentenue 3amau Ha
MIPUMEHEHUE CBOMCTB
AMEKTPUIECKUX
3aps/i0B

DNEeKTPUYECKU TOK,
YCJIOBUS €70
CYILIECTBOBAHMUSI.
Uctounnknu
AIEKTPUYECKOrO TOKA




HencTBus
ANEKTPUUECKOTO TOKA

Ypoxk-uccienoBanue
"JleficTBUE
JIEKTPUYECKOTO OIS
Ha TIPOBOJHUKHU U
TUAIEKTPUKH"
DNEeKTPUYECKUI TOK B
MeTaiax, KUAKOCTIX
U razax

DnexkTpuyecKas ernb u
€€ COCTaBHbIC YacTH

Cuuia Toka.
JlaboparopHas pabora
"U3mepenue u
PETYIUPOBAHUE CHITBI
ToKa"

DNEeKTPUUIECKOE
HarnpsoKeHHe.
Bonsrmerp.
JlaGoparopHas pabota
"N3mepenue u
perynupoBaHue
HanpspkeHus"

CornpoTuBreHue
[IPOBOJHUKA. YIIEIbHOE
CONPOTUBJICHUE
BEIIECTBA

JlaGoparophas pabota
"3aBUCUMOCTB
ANEKTPUUYECKOTO
COIIPOTHBIICHHS
IIPOBOJIHMKA OT €T




JUTWHBI, TTOIIAH
MONEPEYHOTO CEUCHUS
U Marepuaa"

3aBUCHMOCTh CHJIBI
TOKa OT HAIPSKEHUSI.
3axon Oma s
ydacTka [enu

JlaboparopHas pabora
"UcciaeqoBanue
3aBUCHMOCTH CHIIBI
TOKa, UIYILETO Yepes
pe3ucrop, ot
COIIPOTHBIICHHS
pesucropa u
HaIpsHKCHUS Ha
pesuctope"

IlocnenoBarensHoEe 1
napajiebHOe
COCOINHCHUA
MIPOBOJTHUKOB

Jlaboparopnas padoTa
"IIpoBepka npasuia
CIIOXKEHUS
HaIPsHKECHUH TIPU
MIOCJIEZIOBATEIILHOM
COEJUHEHUH JIBYX
pe3uctopoB”

Jlaboparopnas padoTa
"[IpoBepka npasuiia
JUTSL CHJTBI TOKA TIPA
napasuieIbHOM
COCMHECHUHT
pe3ucTopos"




Penrtenue 3amay Ha
MIPUMEHEHUE 3aKOHA
OmMa 11 pa3IuyHoro
COEIMHEHHUS
MIPOBOJTHUKOB

Pabora 1 MOIIIHOCTH
ANEKTPUUECKOTO TOKA.
3akoH J[xoymns-Jlenua

JlaGoparopnas pabora
"Onpenenenue padboTbI
1 MOIIHOCTH
AMEKTPUIECKOrO TOKa"

DNeKTpUYECKHe eru
Y TTOTpeOuTETN
AIEKTPUYECKON
SHEPTUU B OBITY.
KopoTtkoe 3aMbikanue

IlocrostHHBIC MAarHuThlI,
Hnux B3aI/IMO,HeI>'ICTBI/Ie

Ypoxk-uccienoBaHue
"N3yuenue noneu
IMOCTOSTHHBIX
Mar{uToB"

MarsuTHoOe Hoe.
MarauTHOe moie
3eMJIH ¥ ero 3HaYeHHuE
JUTS SKU3HHU Ha 3eMiie

IlonroroBka k
KOHTPOJIbHOW paboTe
o TeMe
"DnexkTpuueckue
3apsbl. 3apsHKEHHbIE
Tena U Ux




B3aUMOJIEHUCTBUSL.
IlocTossHHBIN
AIEKTPUUECKUN TOK"

Kontponwshas pabora
10 TEME
"DeKTpUYecKue
3apsbl. 3apsHKEHHbIE
TeJa U ux
B3aUMOJICHCTBUA.
[TocTostHHBIN
ANEKTPUICCKUH TOK" /
Bcepoccuiickas
IIpOBEpOYHast padboTa

PesepBHBIii ypOK.
PaGora ¢ Tekcramu 1o
teme "[locTosHHBIN
AMEKTPUIECKUI TOK" /
Bcepoccuiickas
poBepovHast paboTa

OmnsIT Opcrena.
MarauTtHoe I10JIe
AIEKTPUYECKOTO TOKA
MarauTtHoe I10JIe
KATYIIKH C TOKOM

[IpumeHeHne
JIEKTPOMAarHuTOB B
TEXHHKE.
JlaGoparophas pabota
"N3yuenne nencTeus
MarHMTHOTO I0JI Ha
MTPOBOJHUK C TOKOM"

DNEeKTPO/IBUTATETh
IIOCTOSTHHOT'O TOKA.




Hcnonb3oBanue
AJIEKTPOABUTATENIECH B
TEXHUYECKHUX
YCTPOMCTBAX U HA
TpaHCHOpTeE.
JlaboparopHas pabora
"KonctpyupoBanue u
U3y4eHHE PabOTHI
aJIeKTpoaABUTaTesis"”

OnbiThl Dapajes.
3aKkoH
3JIEKTPOMarHUTHOU
nHaykuuu. [Ipasuino
Jlenma

DJeKTpOoreHeparop.
CrniocoObI nony4eHus
AIEKTPUUECKON
JHEPTHUH.
DJIEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX
MCTOYHHUKAX YHEPTHH

IToaroroBka K
KOHTPOJIbHOU paboTe
10 TEME
"DreKTpuuecKue u
MarHHUTHBIE SIBICHUA"

Kontponphas pabora
10 TEME
"DreKTpUUecKue u
MarHHUTHBIE SIBICHUA"

PesepBHbIii yPOK.
Pabora ¢ Tekcramu 1o




TeMe "TeruioBrle
sBiaeHus"”

PesepBHbIii ypOK.
Pab6oTa ¢ TekcTamu 1o
TeMe "MaruuTHbIE
SIBJICHHS"

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME




9 KVIACC

Ne
n/n

Koan4yecTBo yacoB

Tema ypoka Beero KonTtpoJbHble
padoThI

Mexanuueckoe

JIBH>KCHUE.

MarepuasbHas TO4Ka

Cucrema oTcueTa.
OTHOCHTENBLHOCTE
MEXaHUYECKOTO
JIBYOKEHUS

IIpakTHyeckue
padoTbI

Jara
H3yYeHHs

JleKTPOHHBbIE NN (pPOBbIE
o0pa3oBarejibHbIe pecypchl

PaBHomepHOE
MIPSMOJIMHEWHOE
JIBUYKEHUE

HepaBHomepHoe
MIPSMOJIMHEWHOE
neuxeHue. CpenHssa u
MIHOBEHHAsl CKOPOCTh

IIpssmMonuueiiHOE
PaBHOYCKOPEHHOE
JBUKEHHUE. YCKOPEHHE

CxkopocTtb
MIPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
newkenus. [papuk
CKOPOCTH

JlaGoparophas pabota
"Onpenenenue
YCKOpEHHMs TeJa Ipu
PaBHOYCKOPEHHOM




JIIBUKEHUU 110
HAKJIOHHOM IIIOCKOCTH"
CBo0Oo1HOE MTasieHuE
Tenn. OneITe ["annnes

PaBHOMEpHOE IBMKECHHE
0 OKPYXHOCTH.
[Tepuon u wactora
oOpamenust. JInneitnas
U yIJIOBasi CKOPOCTH

LentpocTpemMuTenbHoOE
YCKOpEeHHue

[TepBblii 3ak0H
HsroTona. Bextop cuibl

Bropoii 3akon
Hprorona.
PaBHOzeicTBYIOIIAS
cuia

Tperuii 3akoH HeroTOoHA.
Cynepno3unus cui
Pentenue 3amay Ha
IIPUMEHEHUE 3aKOHOB
HeroToHa

Cuna ynpyroctu. 3akoH
I'yka

Pemenue 3amau no reme
«Cwua yrpyrocTu
JlaGoparophas pabota
«OmnpeneneHue
KECTKOCTHU TPYXHHBI»

Cuna tpenus




Penrtenue 3anay mo reme
«Cuiia TpeHus»

JlaboparopHas pabora
"Onpenenenue

k03 urrieHTa TpeHus
CKOJIbKeHUS"

Penrenue 3amay mo reme
"3akonbl HeroToHA.
Cuna ynpyroctu. Cuiia
TpeHus"

Cuiia TSXKECTH U 3aKOH
BCEMHUPHOTO TSATOTCHHUSI.
YckopeHue cBOOOTHOTO
naJIcHUs

VYpok-koH(pepeHus
"JIBUKEHUE TEJl BOKPYT
IPaBUTALIMOHHOTO
nentpa (Conneunas
cucrema). ['anaktuxu"

Pentenue 3amad mo teme
"Cuia TSHKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS"

IIepBasg kocMuueckas
ckopocTh. HeBecomocTth
U NIEpErpy3KU

PaBHOBeCcHe
MaTepUaIbHOW TOUKH.
AOGCOMIOTHO TBEPIOE
Teio. PaBHoBecue
TBEPAOIO TEJIA C
3aKpEIUIEHHOW OCBIO
BpaiieHusi. MoMeHT
cuibl. LleHTp TsKECTH




PaBHOBecue
MarepuagbHOU TOUKH.
AOGComI0THO TBEPIOE
Tea0. PaBHOBECHE
TBEPJIOTO TENA C
3aKPEIUIEHHON OChIO
BpaieHusi. MomeHT
cuisl. LleHTp TsKECTH

Pemenue 3amay no teme
"MomenT cuibl. LleHTp
TsoKRecTr"

IlonroroBka k
KOHTPOJILHOM padoTe 1o
TeMe "MexaHudeckoe
JIBIDKEHHE.
BzanmopeiicTBue Ten"

KonrtponbpHas pabora o
TeMe "MexaHuueckoe
IBIDKEHHE.
BzanmopeiicTBue Tem"

Nmmnynec Tena.
Nmnynbce cunbl. 3akoH
COXpaHEHUS UMITYJIbCA.
VYnpyroe u Heynpyroe
B3aUMOJICHCTBUE
Penrenue 3amay mo Teme
"3aKoH cOoXpaHeHus
nMITyabca”
VYpok-koH]pepeHus
"PeakTuBHOE NBUKEHUE
B IIPUPOJIE U TEXHUKE"

Mexanundeckast pabora
Y MOIITHOCTh




Pabora cuitel TshkecTH,
CUJIBI YIPYTOCTU U CUJIBI
TpeHUs

Jlaboparopnas paboTa
«Ornpenenenrie padboThI
CHJIBI TPEHUS TIPU
paBHOMEPHOM
JBYDKEHUH TEJIa TI0
TOPU30HTAJILHOU
MTOBEPXHOCTH

CBs13b 3HEPIUU U
paboTHL.
IlorennuansHas
SHEPTUs

Kunernueckas sneprusi.
Teopema o
KMHETUYECKOW dJHEPTUH

3aKoH COXpaHEHUS
SHEpPIrUU B MEXaHUKE

JlaGoparopnas pabota
«3y4yenue 3aKkoHa
COXPaHEHUS YHCPT I

KomnebarenpHoe
JBHKCHHUE U €T0
XapaKTEPUCTUKU
3aryxaroniue
KoJIeOaHusl.
BriHyX1€eHHBIE
KoseOanus. Pe3onanc

Maremarnueckuii u
MIPY>KUHHBIN MasTHUKH
Ypoxk-uccienoBanue
«3aBUCUMOCTb MEPUOAA




KoJieOaHul OT
KECTKOCTHU TIPY>KUHBI U
MAaccChl Tpy3a»

[IpeBpamienue sHeprun
MIPY MEXAHWUYECKHIX
KoJIeOaHUAX

JlaboparopHas paboTa
«OmnpeeneHue 4acToThl
U TIepro/ia KoeOaHui
MIPY>KHHHOTO MAasITHHKA)

JlaboparopHas pabora
«ITpoBepka
HE3aBUCHMOCTH
nepuoja Kojiebanui
rpy3a, MOJABEIICHHOTO K
HUTH, OT MacChI Tpy3a»

MexaHn4yecKkre BOIHEL.
CsoiicTBa
MEXaHUYECKHX BOJIH.
[IpononeHbie U
MOTNIEPEYHBIE BOJTHBI
VYpok-koHpepeHus
"MexaHn4eCKHe BOJHEI
B TBEPAOM TEIIE.
CelicMudyecKkre BOJHEI"

3Byk. Pacnipoctpanenue
U OTpakKeHUE 3ByKa

Ypoxk-uccienoBaHue
"Habmronenue
3aBUCHMOCTH BBICOTHI
3BYKa OT 4aCTOTHI"

rpOMKOCTB 3BYKa U
BbICOTA TOHA.




AKyCTHYECKHI
pe30HaHC
Ypok-koH(pepeHus
"VnpTpa3Byk u
nH(Pa3BYK B IPUPOIE U
TexHuke"

IloaroroBka x
KOHTPOJIbHOM paboTe 1Mo
TeMe ""3aKOHBI
COXpaHEHHUSI.
Mexanndeckue
KoJiIeOaHMs U BOJIHBI"

KonTponbhas pabota mo
TeMe ""3aKOHBI
COXpaHEHHUSI.
Mexanndeckue
KoJIEOAHMS U BOJIHEBI"

DNEeKTPOMAarHUTHOE
noJe.
DJEeKTpOMarHuTHHIE
BOJIHBI

CsoiicTBa
AEKTPOMarHUTHBIX
BOJIH
VYpok-koHpepeHus
"[kana
ANEKTPOMArHUTHBIX
BoJH. Mcmonp3oBanue
ANEKTPOMarHUTHBIX
BOJIH JJISI COTOBOM
cBa3n"

Ypoxk-uccienoBanue
"N3yueHue cBOMCTB




ANEKTPOMArHUTHBIX
BOJIH C IOMOIIBIO
MOOMIBHOTO TenedoHa"

Penrtenue 3amay Ha
OTNpe/IeIICHUE YaCTOThI U
JUTAHBI
UIEKTPOMAarHUTHON
BOJIHBI

DNeKTpOMarHuTHas
MpUpoja CBETA.
CxkopocTs cBeTa.
BosHOBBIE CBOICTBA
CBeTa

VcTounuku cBera.
[IpssmonuueiiHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHUS
Counnua u JIyHsl

3aKoH OTpaKeHUs CBETA.
3epkaina. Pemenue
3aJ1ad Ha MPUMEHEHUE
3aKOHa OTPAKEHUS
CcBeTa

[Ipenomnenue caera.
3aKOH IPEIOMIICHUS
CBETa

[TonHoe BHyTpeHHEE
OTpa)KEHUE CBETA.
Hcnonb3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXKEHUS B
ONITUYECKUX CBETOBOJAX




JlaboparopHas paboTa
"UccnenoBanue
3aBUCHMOCTH yIyia
MIPEIIOMJICHUS] CBETOBOTO
Jy4a OT yIyia maJieHus
Ha TpaHuIle "BO31yX-
crexso""

Ypok-koHpepeHIms
"Ucnons3oBanue
MOJTHOTO BHYTPEHHETO
OTpa’kKeHUs: CBETOBOJIBI,
OIITUKOBOJIOKOHHASI
CBsI3B"

JIuusel. Onrnyeckas
CHUJIA JIMH3EI

ITocTpoenue
M300paKeHHM B JIMH3aX

JlaGoparopnas pabora
"Onpenenenue
(hOKYCHOTO pacCTOSHUS
Y ONITUYECKOM CHIIBI
coOuparoren TUH3bI"

VYpok-KoHpepeHIHs
"OnTudeckue JIMH30BbIE
npubops"

I'ma3 xak ontuyeckas
cucrtema. 3peHue
VYpok-koHpepeHuus
"ledextsl 3penus. Kak
COXpaHUTh 3peHue"

Pasnoxxenue 0eoro

cBeTa B crieKTp. OMBITHI
Herorona. Cnoxenue




CIIEKTPAJIbHBIX LIBETOB.
Jucnepcus csera

JlaboparopHas pabora
"OnbITHI IO
Pas3oKEHHIO OEI0ro
CBETa B CIIEKTP H
BOCIIPHUSTHIO IIBETA
MPEMETOB IPH UX
HaAOJIOICHUN Yepe3
1IBETOBbIE (DUILTPHI"

YPOK-IIpaKTUKYM
"BonHoBbIe cBOMCTBA
CBETa: IUCIIePCHs,
uHTEphEpEHIHS U
mudpakius"

Omnsitel Pesepdopna u
IJIaHEeTapHask MOZAEIb
aroma

ITocrynars! bopa.
Monens aroma bopa

Hcnyckanue n
MOTJIOIIEHNE CBETA
aroMoM. KBaHTBHI.
JInHeluaTsle CIEKTPhI
YpoK-NpakTUKyM
"HaOnrofieHre CeKTpoB
HCITYCKaHHUS"

PagnoakTHBHOCTE U €6
BUJIBI

CrpoeHue aToOMHOTO
sanpa. HykinonHas
MOJIEITh




PagnoakTuBHEBIE
npeBpateHus. M30torsl

Pemenue 3amad mo
TeMe: "PaainoakTUBHEIE
npeBpauieHus "

[Tepuon momypacmasna

VYpok-KoHpepeHIHs
"PannoaKkTUBHEIE
W3JIY4eHHS B IPUPOJIE,
MEJIUIUHE, TEXHUKE"

S nepHblie peakuuu.
3aKOHBI COXpaHECHUS
3apsiA0BOrO U
MacCOBOI'0 YHCE

DHeprusi CBA3U
aToMHbIX siep. CBs3b
MAaccChl U DJHEPTUH

Pemenue 3anaq no reme
"SnepHble peakun"
Peaknuu cunTe3a u
NEJICHUS SAEP.
Hcrounnku sHEprun
CounHua u 3B€31

VYpoxk-KoHpepeHIHs
"SI nepHas dHepreTuka.
JericTBus
paZoaKTUBHBIX
U3JIy4YEHUN Ha JKUBBIE
OpraHu3mMbl"

IloaroroBka k
KOHTPOJIbHOM paboTe 1o
TEME




"DeKTpOMarHuTHOE
IoJIE.
DJIEKTPOMArHUTHBIE
BoaHBI. KBaHTOBEBIC
SIBJICHHS"

KonTponsHnas padora 1o
TEME
"DeKTpOMarHuTHOE
oJIC.
DJIEKTPOMAarHUTHBIE
BoaHBI. KBaHTOBEBIC
SBJICHHS"

IToBTOpEHHE,
o0o0mieHue.
JlaGoparopHbie paboThI
0 Kypcy
"Bzaumonericteue Tea"

IToBTOpEHUE,
000061mIcHue. Pemmenue
pacueTHBIX U
KaueCTBEHHBIX 3aJ1a4 110
TeMe "TertoBele
MpoIIeCcChl”

IToBTOpEHUE,
06o0menwne. Pemenue
pacueTHBIX
KauyeCTBEHHBIX 33/1a4 110
teme "KIIJI TerioBbIx
nsurareinen"

[ToBTOpEHHE,
0000meHue. Permenne
pacUETHBIX H
KauyeCTBEHHBIX 3a/1a4 110




teme "KIIJ]
ANEKTPOYCTAHOBOK"

IToBTOpEHuE,
00o01IeHuE.
JlaboparopHbie paboThI
1o Kkypcy "CBeToBbie
sIBJICHUS"

IToBTOpEHuE,
000011enue. Padora ¢
TEKCTaMH 110 TeME
"3aKOHBI COXpaHEHUS B
MexaHuke"

[ToBTOpEHue,
000011enue. Padora ¢
TEKCTaMH 110 TEME
"Kosebanus u BOIHbBI"

IToBTOpEHUE,
00006meHue. Pabora ¢
TEKCTAMH 110 TEME
"CBeTOBBI€E SIBICHUA"

IToBTOpEHUE,
00006meHue. Pabora ¢
TEKCTaMH 110 TEME
"KBanToBas u siepHas
¢uznka"

Pe3zepn

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME




IMPOBEPAEMBIE IIPEJIMETHBIE PE3YJIBTATbBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT' PAMMBI OCHOBHOI'O

OBIIEI'O OBPA3SOBAHUSA
7 KIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOECHUSI OCHOBHOM
NpoBepPsIeMOro o
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJabrara

HCII0JIb30BAaTb U3YyYCHHBIC ITIOHATUA

Ppas3inidaTrb ABJICHHUA 10 OIIMCAHHUIO HX XApPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOG SABJICHUC

pacro3HaBaTh NPOSBICHHE HW3YYCHHBIX (U3NYECKUX SBICHUHA B
OKpYXaroIlleM MUpe, B TOM 4Hcie (PU3UYECKUe SBICHUS B IPUPOJIE,
IIPH ATOM NEPEBOAUTD NMPAKTUUECKYIO 33]]ady B y4€OHYIO, BBIIEISATh

CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM) (PUINUECKUX SIBICHUN

ONUCHIBaTh H3YyYEHHBIE CBOMCTBa Tel W (U3UYECKHUE SBICHUS,
UCHONb3ysd (U3NYECKUE BEJIIMYMHBI, NPH OMHCAHUU IPABUIBHO
TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJIB3YyEMBIX BEIMYUH, HX
0003HaueHUs U eAUHUIIBI PU3NUECKUX BETMYNH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOILIME JaHHYIO (U3UYECKYI0 BEIMYUHY C JIPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEH

(bHSH‘IeCKI/IX BCJIIMYMH

XapaKTepHU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHUS U MPOIECCHI,
WCNOJIb3ysl H3YYECHHBIE 3aKOHBI, IIPU OTOM JaBaTb CIOBECHYIO
(hopMyITUpOBKY 3aKOHAa U 3alHMCHIBaTh €ro  MareMaThyecKoe

BBIPAKCHUC

OOBICHATh (PU3UYECKUE SIBICHUS, TPOIIECCHl M CBOWCTBA TEJ, B TOM
YUCI€ M B KOHTEKCTE CHTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIIAATL MPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH
oObsicHeHne w3 | — 2 JorMyeckwx IIaroB ¢ omopoi Ha 1 — 2
M3YyUYEHHBIX CBOMCTBA (PU3NYECKUX SABJICHUHN, PU3NUECKHUX 3aKOHA UIIN

3aKOHOMCPHOCTH




pemarb pacy€THble 3aAa4u B 1 — 2 nelCTBHS, UCIOJB3YS 3aKOHBI U
(dopMynbl, CBs3BIBaIOIIME (DU3MYECKUE BEIMYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ]a4M 3allMChIBATh KPATKOE YCIOBHE, IOJCTABIATh
¢bu3nvecKre BeIMYUHBI B POPMYJIBI U IPOBOAUTE PacyEThl, HAXOAUTH
CIPaBOYHbIE TaHHBIE, HEOOXOUMbIE Ui PEIlIeHUs 3a7a4, OLEHUBATh

PEATMCTUYHOCTD MOTYy4eHHON (PH3UIECKON BEITUMIMHBI

pacro3HaBarh MPOOJIEMBbI, KOTOPhIE MOXHO PELIUTh MPH MOMOIIH
(Gu3N4YecKUX METOJI0B, B ONHMCAHUM MCCIEJOBAHUS BBIACIATH
IIpOBEpsieMOE  MpEANONOKEeHue  (TUIoTe3y),  pa3iuyarb U
MHTEPIPETUPOBATh MOJIYUYEHHBIH pe3ylbTaT, HaXOJWThb OIIMOKU B

XO¢€ OIlbITa, ACJIAaTb BBIBOLI I10 €0 pE3yjibTaTaM

IIPOBOJIUTH OMBITHI 1O HAOJMIOAECHUIO (PU3NYECKUX SBICHUNM WIIU
¢u3nueckux  CBOMCTB  Teil:  (GOpPMYIUPOBATH  MPOBEpSEMBbIC
MIPENIONIOKEHUS,, COOMpaTh  YCTAHOBKY U3  IPEIJIOKEHHOIO

O60py,Z[OBaHI/I$I, 3aIllMChIBATh X0/ OIIbITa U (I)OpMy.]'II/IpOBaTB BBIBOABI

BBITIOJHATH NPSAMBIE U3MEPEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX U
uu(dpoBbIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB € yUETOM

3aJJaHHOH a0COMIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOJIUTh  MCCIENIOBAaHUE 3aBHUCHUMOCTH OIHOM  (hu3nueckoit
BEIIMYUHBI OT JPYIrOM C HCIIONB30BAHUEM IMPSAMBIX H3MEPEHMU,
y4acTBOBaTh B IUIAHMPOBAHMM Y4€OHOTO MCCIEIOBaHUS, cOOMparh
YCTaQHOBKY U BBIINIOJIHATH U3MEPEHUS, CIEAYS NPEIIOKECHHOMY IIJIaHYy,
(uKCcHpOBaTh pe3yAbTaThl MOJYYEHHOW 3aBUCHMOCTH (DPU3MUECKHUX
BEJIMYMH B BUJIE MPETIOKEHHBIX TaOIUI U rpauKOB, JIeNaTh BHIBOJbI

0 pe3y/bTaTaM HCCleI0BaHus

IMPOBOJAUTH KOCBCHHBLIC H3MCPCHUSA (I)I/ISI/I'-IGCKI/IX BCJIIMYMH, CICOYsA
npennomeHHoﬁ HHCTPYKIUU: ITPA BBIIIOJIHCHU N I/ISMepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAaHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCIINYHHBI

CO6J'IIOII3TB InpaBujia TCEXHUKU 0€30IMacHOCTH npu pa60Te C

1abopaTOpHBIM 000pYI0OBaHUEM

yKa3plBaTh MPUHLHUIBI JEHCTBUS MNPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLHUIBI JACUCTBUSA H3YYEHHBIX

MpUOOPOB M TEXHUYECKHUX YCTPONCTB C MOMOINBIO MX OMUCAHUS,




WCIIONIb3YyS 3HAaHUSA O CBOMCTBaX (PU3UYECCKUX SBICHHH H
HeoOXoauMbIe (PU3MUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOAUTh TpUMEPHl (HAXOMUTh HH(MOPMAIMIO O MPUMEPAX)
MPAKTUYECKOTO  HWCIOJb30BaHUS  (PM3UYECKUMX  3HAHUH B
MOBCETHEBHON JKM3HM JUIsl oOecredeHus 0e30MacHOCTH TpH
oOpameHud ¢ npuOOpaMH W TEXHHUYSCKUMH YCTPONCTBAMH,
COXpaHEHHUsSI 3JI0POBbS H COOJIOACHHUS HOPM DKOJIOTHYECKOTO

MOBEJICHUS B OKPY’Kalollel cpezie

OCYHICCTBIIATH OT60p HCTOYHHUKOB PIH(bOpMaI_II/II/I B CCTU I/IHTCpHeT B
COOTBCTCTBHU C 3aJdHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIOIIUXCA 3HaHUH U HYTéM CpaBHCHHUA PA3JIMYHBIX HCTOYHHKOB
BBIJACIIATD I/IH(l)OpMaIII/IIO, KOTOpas SABJIACTCA HpOTHBOpG‘-IHBOfI 20048

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BaTh pu BBIIIOJIHEHU U y4eOHBIX 3a1aHUI
HAay4YHOIIOMYJISIPHYIO ~ JIUTEPaTypy  (U3UYECKOTO  COAEpKaHUS,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cerh IHTepHeT, BiageTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OpMaIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 MHCTOYHMKOB HH(pOpMAIUK (U3NIECKOTO
CoZIepXaHusl, B TOM 4YHCle MyOJMYHO JIeTaTh KpaTKue COOOIIEHHUS O
pe3ynbTarax MPOEKTOB WM Yy4eOHBIX HCCIEOBAHUM, NMPU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN IMOHATHWHBIM amnmapar Kypca

(bl/ISI/IKI/I, COMMPOBOXAATh BLICTYIIJICHUC HpCSeHTaHHCﬁ

IIpH BBITIOJIHCHHUN y‘lC6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacnpeacissiThb
00513aHHOCTH B Tpynme B COOTBETCTBHUHU C ITOCTABJIICHHBIMU 3aia4yaMU,
CJICIWUTH 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHfI, aCKBATHO OLCHHBATH
COOCTBEHHBIN BKJIaa B ACATCIIBHOCTH TPYIIIbI, BBICTPAWBATH

KOMMYHHKATUBHOC B3aHMOHeﬁCTBHC, YUYHUTBIBAA MHCHHUC

OKPYXKAIOITUX

8 KJIACC




Kox
MpoOBePSIEMOro
pe3yJabTara

IIpoBepsiemble MpeMeTHBIE Pe3yIbTAThl 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl

HCIIOJIBb30BAaTh IOHATHA

pasiiniarb SABJICHUSA IO OIMMMCAHUIO HUX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYHOIIHUX JAHHOC (bHSI/I‘IeCKOC SIBJICHUC

pacrio3HaBaTh IMPOSIBICHHE HW3YYEHHBIX (U3NYECKUX SIBICHUH B
OKpYXXaroIlleM MUpE, B TOM 4Hcie (PU3UYECKUe SBICHUS B IPUPOJIE,
IIPU 3TOM NEPEBOJUTH MPAKTHUUECKYIO 33/1a4y B yUe€OHYIO, BBIJIEISATh

CyIIECTBEHHBIE CBOICTBA (TIPU3HAKHN) (PU3HUECKUX SBICHUI

OINMCHIBATh H3YyYEHHbIE CBOMCTBA Tesl W (U3MYECKHUE SBICHUS,
UCTIONB3Ysl (U3NYECKHE BEIUYMHBI, MPH ONUCAHWU IPABHIHHO
TPAKTOBaTh  (PU3UYECKUH  CMBICI  UCIOJIB3YEMbIX  BEJIHUYMH,
0003HAYCHUS U eAUHUIIBI (PU3UUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBSI3bIBAIOLIME JaHHYIO (U3UYECKYI0 BEIMYUHY C JPYTUMHU
BEIMYMHAMHU, CTPOUTH TpaQuKH W3YyYCHHBIX 3aBUCHMOCTEH

(I)I/I3I/ILIGCKI/IX BCJIIMYHMH

XapaKTCpU30BaATh CBOMCTBa TCII, (bI/ISI/I‘ICCKI/IC SABJICHUA U MIPOLECCCHI,
HCIIOJIB3Yysd HM3YUCHHLIC 3aKOHBI, IpU OTOM JaBaTb CJIIOBECHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW 3allicCbiBaTb €ro MarcMaTu4cCKOC

BBIPA)KCHHE

00BSACHATH (PM3UYECKHE MPOIECCHl U CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyallull MPaKTHUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUIMHHO-CIICICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 | — 2 M3y4YEeHHBIX CBOWCTBA

¢bu3nyeckux ABICHUN, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

pelarh pacy€éTHbIE 3a7aud B 2 — 3 JENCTBHS, UCIOIB3YS 3aKOHBI U
(dopMynbl, CBs3bIBalOIIME (DU3MUYECKUE BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCIIOBHS 3aJa4M 3allMChIBaTh KPAaTKOE€ YCIOBHUE, BBISBIATH
HE/IOCTAaTOK JIaHHBIX JJISl PELIeHUs 3a/laud, BBIOMpATh 3aKOHBI U
(dbopMynbl, HEOOXoAUMBIE AJi €€ pelleHus, MPOBOAUTh PacUEThl U
CpaBHUBAaTh IIOJIY4YEHHOE 3HaueHHE (U3UYECKON BEIMUYUHBI C

HU3BECTHBIMH JaHHBIMH

pacrio3HaBarh MPOOJIEMBbI, KOTOPhIE MOXHO PELIUTh HPU TOMOIIU

(1)I/I3I/ILICCKI/IX MCTOAOB, HCIIOJIB3YyA  OIIMCAHHUE  HCCICOOBAaHNA,




BBIACIIATE ITPOBEPIACMOC IIPEAIIOTOKECHNUEC, OLICHUBATH IIPAaBUJIIBHOCTD

nopAdKa NPpOBCACHUA UCCICA0OBAHUS, NCIATh BHIBOABI

MPOBOAMTH OMBITHl O HAONIONCHUIO (PU3MYECKUX SBICHUN WIH
¢u3nueckux  CBOMCTB  Tei:  (GOpPMYIHUPOBATH  MPOBEpsSEMBbIC
MIPENIIONIOKEHUS,, COOMpPAaTh  YCTAaHOBKY W3  IPEIJIOKEHHOIO

O60py,Z[OBaHI/I$I, OIIKUCBIBATB XO/ OIIbITAa U (l)OpMy.]'II/IpOBaTB BBIBO/JIbI

BBIIIOJHATh TPSMBIE HM3MEPEHHUS C HCIOJb30BAaHUEM AHAJIOTOBBIX
npuOOpOB ¥ JAaTYMKOB (U3MYECKHX BEJIMYMH, CpPaBHUBATh
pe3ynbTarthl  HM3MEpPEeHUH ¢ yd4éToM  3aJaHHOM  aOCOMOTHOU

MOrPEMTHOCTH

MIPOBOJIUTh  MCCIENOBAaHUE 3aBHUCHUMOCTH  OJHOM  (hu3Hueckoit
BEJIMYMHBI OT JpPYrOM C HCIIOJIB30BAHUEM IPSAMBIX H3MEPECHMM:
IUIAaHUPOBATh HCCIIEIOBAHNE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpEHus, CleAys NpeAJIOKEHHOMY IUlaHy, (DUKCHUPOBaTh
Pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJE TAaOIHIl U rpaduKoOB,

ACJIaTb BBIBOJBI IO PE3YJIbTaTaM HCCICOBAHUS

MPOBOJUTh  KOCBEHHBbIE  M3MEPEHUs  (PU3NYECKHX  BEJIMYHUH:
IJIAHUPOBATH U3MEPEHU, coduparb JKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CJE€Ays MPEIIOKEHHOW HWHCTPYKIMHA, W BBIYUCIATH

3HAYCHUC BCIINYHUHBI

CO6J'II-OI[3TB IpaBHjIa TEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paToOpHBIM 000PYIOBaHUEM

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS H3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIMCAHMS, HCIIOJb3Ys
3HaHHUA O CBOMCTBaX (U3MUYECKUX SBICHUH U HEOOXOIUMBbIe

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacno3HaBaTh MPOCTLIC TEXHUYCCKUC YCTpOﬁCTBa U UBMCPUTCIILHLBIC
HpI/I60pI)I Mo CX€MaM 1 CXEMaTU4HbBIM PUCYHKaM, COCTABJIATE CXEMBbI
QJICKTPUYICCKUX LIeleil ¢ IOCiIeaoBaTelIbHBIM U napajjieJIbHbIM
COCIUHCHUEM DJJICMCHTOB, pasjindasd YCJIOBHBIC 0003HaUEeHUS

QJICMCHTOB 3JICKTPUYICCKUX ueneﬁ

NPUBOIUTH TPUMEpPHl (HAXOAWTh HH(POPMALHUIO O NpUMepax)
NPAaKTHYECKOTO  HCIIOJBb30BAaHMA  (U3MYECKUX  3HAHUH B
MOBCEIHEBHOM KM3HM Ui oOecriedeHus: O€30MacHOCTH TMpHU

oOpameHun ¢ mnpuboOpaMH MW TEXHUYECKUMH yCTPOMCTBAMHU,




COXpaHECHHs 3I0POBbS M COONIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpenie

OCYIIECTBIIATh MOUCK HH(OpPMAIUU (UINIECKOTO COACPIKAHUS B
cetu VIHTepHET, HA OCHOBE UMEIOIIMXCS 3HAHUH U IyTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HMCTOYHUKOB BBIICIATh HH(DOPMAIIHIO, KOTOpAS

SABIIACTCA HpOTHBOpeqHBOﬁ HJIA MOXKET OBITH HCHOCTOBepHOﬁ

UCIONb30BaTh IPU  BBIIOJIHEHUU YUYEOHBIX 3aJaHUl Hay4dHO-
MOMYJISIPHYIO JINTEPaTypy (U3NUYECKOTO COMACPIKAHHsSI, CIIPABOYHBIC
Marepuainbl, pecypcsl cetn IHTepHeT; BnaxeTs NpuUEMaMH
KOHCIIEKTUPOBAaHUSI TEKCTA, peoOpa3zoBaHusi MH(POPMALIUU U3 OJTHOU

3HAKOBOM CHCTEMEI B APYTI'yrO

co3laBaTh COOCTBEHHBIE THCHbMEHHBIE W  KpaTKUE YCTHBIC
cooOmeHus, 0000mas WHMHOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB
(bu3MUecKoro copep)kaHusi, B TOM YHUCIE MyOJIMYHO MPEICTaBISThH
pe3ynbTarThl MPOESKTHOM WUIIM MCCIIEI0BATEIbCKON AESITEIbHOCTH, IPU
3TOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM MOHSATUHHBIN anmapar

Kypca GU3UKU, COMPOBOXK/IATh BHICTYIIJICHUE TTPE3CHTAINEH

TIPH BBIMOJHEHUN YY€OHBIX MPOEKTOB M UCCIIEAOBaHUN (PHU3UIECKUX
MIPOLIECCOB PaCHpPEeNATh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IOCTaBJICHHBIMUA 3aJa4aMH, CJIEAUTh 34 BBINOJHEHUEM ILJIaHA
JEUCTBUA W  KOPPEKTUpPOBaTh  €ro, aJeKBaTHO  OILICHUBATH
COOCTBEHHBI BKIJIaJ] B JEATEIbHOCTb TPYMIMbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE€  B3aUMOJCHCTBHE,  TMPOSIBISAL  T'OTOBHOCTH

pazpemiarh KOH(IUKTHI

9 KJIACC
Kon o
IDOBEDAEMOro HpOBepﬂeMbIe l'lpeIlMeTHLIe pe3y.1'leaTbI OCBOCHHUSA OCHOBHOMA
posep 00pa3oBaTeJbLHOMH MPOrPaMMbl OCHOBHOIO 00IIIEr0 00pa3oBaHuUsI
pe3yabrara

HCIOJIB30BATh U3YYCHHBIC ITOHATUA

pa3indarb ABJICHHUA IO OIMMCAHUIO HMX XAPaKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)H3H‘-I€CKO€ SIBJICHUC

pacro3HaBaTtb MPOABJICHUC H3YYCHHBIX (I)I/I3I/I‘IGCKI/IX SIBJICHUN B

OKpY’KalollleM MHpE, B TOM 4ucie Gu3nYecKue sIBICHUS B MPUPOJE,




IIPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCHIBATh HM3YYEHHBIC CBOWCTBA TeN W (U3UYECKUE SIBICHUS,
UCMONB3Yys. (U3UYECKHE BEIMYUHBI, IPU OMNHUCAHUM MPABUIIBHO
TPaKTOBaTh  (U3UYECKUHA  CMBICI  HCIOJIB3yeMBIX  BEIUYHMH,
0003Ha4YeHNUs U eAUHULIBI (PU3NYECKUX BETUUUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYUHY C JPYyTUMHU
BEJINYMHAMH, CTPOUTh TIpaUKU M3YYEHHBIX 3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUSCKHUE SBICHUS M MPOIIECCHI,
WCIIONb3Yysl H3YyYEHHBIE 3aKOHbI, IIPU OTOM J[aBaTb CJIOBECHYIO
(GbopMyIHpPOBKY 3aKOHAa M 3allMChIBaTh €r0 MaTeMaTH4YeCKOe

BBIPAXCHHUC

OOBSICHATH (PU3NYECKHE NPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallull IPaKTHUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3
2 — 3 JOrMYecKux IIaroB ¢ MOMOIBI0 2 — 3 M3Y4YEHHBIX CBOWCTBa

(bI/ISI/I‘ICCKI/IX HBJ'ICHHfI, (bI/I3I/I‘IeCKI/IX 3aKOHAa HUJIM 3aKOHOMCEPHOCTHU

pemarh pacy€THble 3ajaud (ONMMpArolIUecss Ha cucrtemy M3 2 — 3
YPaBHEHMI), HUCMONb3ysl 3aKOHbI M (OPMYIbl, CBS3bIBAIOIINE
(Gu3nyeckue BEIMYMHBI: HA OCHOBE aHajaM3a YCIOBHS 3aJadd
3alUCBIBAaTh KPATKOE€ YCIOBHE, BBIIBIATh HEJOCTAIOUIME WU
M30BITOYHBIE TAHHBIE, BHIOMPATh 3aKOHBI U (DOPMYIIbl, HEOOXOJUMbIE
JUIS peLIeHMs, TPOBOAMTH PAcU€Thl U OLIEHUBATh PEATUCTUYHOCTh

MOJTy4YE€HHOTO 3HaYeHUs (PU3NUECKOil BETUUMHBI

pacro3HaBaTbh MpPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh MPH MOMOIIHN
(bHU3MUYECKUX METOIOB, UCTIOJIB3Ys OMMCAHUE HCCIIEIOBAHNS, BBICIATh
IIPOBEPSIEMOE TPEATIONIOKEHUE, OLICHWBATh IPABWIBHOCTh IOPSJIKA
IIPOBEJCHUS MCCIIENOBaHMs, JeIarTb BbIBOIAbI, WHTEPIPETUPOBATH

pe3yNBTaThl HAOMIOICHHUIA U OTTBITOB

NPOBOAMTH OIBITH 10 HAOMIOACHUIO (U3NYECKHUX SBICHUN HIIH
(U3MYECKUX CBOMCTB TEN: CAMOCTOSTENLHO COOMPATh YCTAaHOBKY M3
M30BITOYHOTO HAOOpa O00OpYIOBaHMS, ONMUCKHIBATH XOJ OIBITA U €TI0

pe3ynbTarThl, POPMYIHPOBATH BHIBOJBI




NPOBOAMTH TPH HEOOXOIUMOCTH CEPHI0 NPSMBIX HM3MEPECHHUH,
OTIpeNieNiAs CpeiHee 3HaueHHe H3MepseMol BenUuuHBI ((poKycHoe
paccTosiHEe coOuparolell JUH3bl), 000CHOBBIBATh BHIOOP criocoba

U3MepeHHs (U3MEPUTEIILHOTO MPUOOpa)

NPOBOANTH HCCIEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH C
UCIOJIb30BaHUEM INPSIMBIX U3MEPEHHI: TIIAHUPOBATh UCCIIEIOBAHNUE,
CaMOCTOSITENIFHO COOMpPATh YCTAaHOBKY, (DUKCHPOBATH PE3YIbTATHI
HOJIY4YEHHOW 3aBUCUMOCTH (M3UYECKUX BEIMYMH B BHJE TAOIUIM

I‘pa(bI/IKOB, ACJIaTb BBIBOJALI IO PE3YJIbTaTaM UCCICIOBAHUS

IIPOBOJIUTh  KOCBEHHBIE  M3MEPEHUs  (U3MUECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh 3KCIIEPUMEHTAJIbHYIO YCTAaHOBKY
U BBIIOJIHATh WM3MEPEHMS, CIeAyd IPEIIOKECHHOW WHCTPYKLUH,
BBIYUCIIATh 3HAYCHUE BEIMYUHBI U AHAIU3UPOBATH I1OJIYYEHHBIC

pe3ynbTarhl ¢ Y4ETOM 33JaHHOM MOTPENTHOCTA U3MEPEHUI

coOnrogarh mpaBWja TEXHUKUM O€30IacCHOCTUM Mpu padbore ¢

J1a00paTopHBIM 000PYIOBaHUEM

pa3ianyaTh OCHOBHBIE MPU3HAKM U3YYEHHBIX (DPU3MUECKUX MOJIENIEH:
MarepuaibHas TOUKa, a0COIIOTHO TBEPAOE TENI0, TOUEUHBIN HCTOUHHUK
CBETA, JIyd4, TOHKas JIMH3a, [IJJAaHETApHAst MOZECIb aTOMa, HyKJIOHHAs

MOZECJIb aTOMHOTO d1pa

XapaKTepH30BaTh NPUHLMIBI JIEHCTBUS H3y4EHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa MX OIHMCAHMS, HCIOJIB3YS
3HAHUS O CBOWCTBaX (U3MYECKUX SBJICHUH M HEOOXOJUMBbIE

¢buznyeckre 3aKOHOMEPHOCTH

WCIIONB30BaTh CXEMBI M CXEMaTHYHbIC PHCYHKH H3YYCHHBIX
TEXHUYECKUX  YCTPOWCTB,  HM3MEPUTENBbHBIX  MPUOOPOB |
TEXHOJIOTHYECKHUX TPOIECCOB MPHU PEUICHUU YICOHO-PAKTHICCKUX
3a]1a4, ONTHYECKHE CXEMBI JIJIsl IOCTPOSHUS H300PaKEHUH B TIOCKOM
3epKajie U COOMparomiei JTuH3e

MPUBOAWTE TPUMEPHl (HAXOMUTh WHQPOPMAITMIO O TpPUMEpax)
MPAKTHYECKOTO  WUCTONBb30BaHMS  (U3WUECKHX  3HAHUA B
MOBCEIHEBHON KW3HM i1 obecreueHuss O€30MacHOCTH TpH
oOpameHun ¢ npubopaMd U TEXHUYECKUMHU yCTPOMCTBAMHU,
COXPAaHEHUs 3JI0POBbS M COOJIOACHHUS HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLLIEH cpefie




OCYUIIECTBIIATh MOMCK HH(OpPMAIUU (PU3NYECKOTO CONIEp)KaHUSA B
cet MIHTEpHET, CaMOCTOSATENIEHO (HOPMYITHPYs MTOMCKOBBIN 3aIpoc,
HaxO[WTh TyTU ONpENEJCHUs JOCTOBEPHOCTH  IOJIYyYEHHOM
uH(OPMAIIMU Ha OCHOBE HMMCIOIIUXCS 3HAHWNA W JOMOJHUTEIBHBIX

HCTOYHHNKOB

UCMOJIb30BaTh IMPU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUi Hay4yHO-
HOMYJISIPHYIO JIUTEparypy (PU3MUECKOro COAep KaHus, CIPABOYHBIC
Marepuanbl, pecypcbl cetu VHTepHer; BiageTh IpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(POpPMAILIUU U3 OJHOU

3HaKOBOM CHCTEMEI B APYT'YyrO

CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBEe HH(OpPMAIMH W3 HECKOJBKUX HMCTOYHUKOB (HU3HUYECKOTO
coiepKaHusl, MyOIUYHO MPEACTABIATh PE3yIbTaThbl MPOEKTHON WIH
UCCJICIOBATEIbCKOM  JICSITENIBHOCTH, TpPU  3TOM  I'PaMOTHO
UCIIONB30BaTh M3YYCHHBI TMOHATUWHBIA ammapar H3y4aeMoro
pasnena (U3MKA M CONMPOBOXKIATH BBICTYIUICHHE IMPE3CHTALUEH C

y4€TOM 0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPH BBIMIOJTHEHUN YY€OHBIX MPOEKTOB M MCCIEAOBaHUN (PU3NUECKUX
IIPOLIECCOB pacHpeaeiaiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
[OCTABJIEHHBIMU 33Ja4aMH, CJIEAUTh 3a BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA W KOPPEKTUPOBaTh  €ro, AaJeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJIaJ] B JEATEIbHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHUE, MPOSABISS  TOTOBHOCTh

pa3pemniarb KOHQIUKTHI




MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kox
pa3iena

Kon
3JIEMEHTA

®U3UKA U EE

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHMS
POJIb B ITTIOBHAHHWU OKPYXAIOILIET'O M1PA

®usznka — Hayka O HpUpPOAE. SIBIECHHS NPUPOIBI.
dusnueckue SBICHHUS: MEXaHUYECKHUE, TEIUIOBBIE,
AIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE

Ouznyeckue BeMMUUHBL. V3MmepeHue QPU3NYECKUX
BennunH. Dusmueckue mnpubopel.  [lorpemHocTs

n3MepeHuil. MexayHapoiHasi CUCTeMa eAMHHII

ECTGCTBGHHOH&Y‘IHHﬁ MCTOA IIO3HAHHA: Ha6J'IIOI[CHI/IC,
IMOCTaHOBKAa HAYYHOT'O BOIIPOCA, BBIJIBUKCHUC T'UIIOTE3,
OKCIICPUMCHT 110 HPOBEPKEC THUIIOTE3, 00BsICHEHUE

HaOJIFOIaEMOTO SIBJICHUS

Onucanue (I)I/ISI/I‘-ICCKI/IX SIBJICHU} C IOMOILBIO MOJIeIei

ITEPBOHAYAJI

[IpakTdeckue pabOTHI:
N3mepenne paccTosHU.
N3mepenne o0bEMa KUIKOCTU U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MaJIbIX Tell.
H3mepenne TeMIepaTyphbl npu IIOMOIIIN

YKUJKOCTHOTO TEPMOMETPA U AATYUKA TEMITEPATYPhI

bHBIE CBEJIEHMA O CTPOEHNU BEIIECTBA

CrpoeHue BemiecTBa: aToOMbl U MOJEKYNbI, HX
pa3Mepbl. OMBITHI, JOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE

BCIICCTBA

JIBrxenune wyactul BemlectBa. CBA3b CKOPOCTH
JIBW)KEHUS 4YacTUIl C TeMmeparypoil. bpoyHoBckoe

nBIokeHue, 1uddy3us

B3aHMO[[€I>'ICTBI/Ie YacCTHUIl BCIICCTBA: IIPUTAKCHUC U

OTTAJIKUBAaHHUC




ArperaTHble COCTOSIHMS BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTE W TBEPABIX  (KPUCTAUIMUECKHUX)  Tell
B3auMocBsa3p MeXxIay CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHplX COCTOSHHUSAX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

Ocobennoctu arperaribix COCTOSTHUH BOJIbI

[IpakTuyeckue pabOTHI:
OneHka pamaMeTpa aroMa METOIOM psnIoB  (C
HCIIOJIb30BaHUEM (oTorpaduii).
OnpIThl 10 HAOIONEHHUIO TEIIOBOTO PACHIMPEHUS
rasoB.
OnpiTel 1O OOHApPYXKEHHIO  JIEHCTBUS  CHUJI

MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJENCTBUE TEJ

Mexanunueckoe JIBIDKCHUE. PaBHOMepHOE u
HEpaBHOMEPHOE JIBUKEHUE
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM

JIBIKeHHH. Pacuér IMyTHU 1 BpEMCHU NBUKCHU

SIBnenne nHepuuK. 3akoH MHepLUUHU. B3anmonelicteue
TE€J KaK MPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS TEIl.

Macca kak MEpa UHEPTHOCTU TCJ1a

IInoTHOCTH BCIICCTBA. CBs3b IJIOTHOCTHU C

KOJIMYE€CTBOM MOJICKYJI B €TMHUIIE 00bEMa BeleCcTBa
Cuna KaKk XapakTepHUCTHUKa B3aMMOICHCTBUS TE

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢

IIOMOIIBI0 JTUHAMOMCETpA

SIBneHue TAroTeHUs U cuia TsbkecTu. Cuia TSKeCTH
Ha Jpyrux miaHerax. Bec tena. HeBecomocTs
Cuna Tpenusi. TpeHUE CKOJBKEHUS U TPEHUE TMOKOA.

TpeHue B IpUpOAE U TEXHUKE

CrnoxeHnue cui, HapaBIEHHBIX M0 OJHOW IPSIMOM.

PaBHOze#cTBYIOIIAs CUIT

[IpakTuyeckue pabOTHI:




OmpeneneHue CKOPOCTH PaBHOMEPHOTO JIBHKCHUS
(mapuika B JKHIKOCTH, MOJEIH JJIEKTPUIECKOTO
aBToMOOWIs W Tak pgainee). OnpeneneHue cCpemHen
CKOPOCTH CKOJBXEHUS Opycka WM IIapuKa [0
HaKJIOHHOM IuiockocTH. OrmpeneneHrue IIOTHOCTH
TBEPIOrO  TENa. OnbITel,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTD pacTsDKeHUs (nedopmariun) npyKUHbI OT
MPWIOKEHHOW cuibl. ONBITBI, JAEMOHCTPHUPYIOIINE
3aBUCUMOCTD CHJIbI TPEHHUS CKOJIBKECHHSI OT Beca Teja 1

XapakTepa CONPUKACAIOIIUXCS TTOBEPXHOCTEH

du3ndecKue SIBICHUS B MMpUupoaAeC: MPUMCPBI IBHXKCHUA C
Pa3 IMIHBIMH CKOPOCTAMU B JKMBOH U HEKUBOU IIpupozac,

I[GflCTBPIG CHJIbI TPCHHUA B IIPUPOAC U TCXHUKE

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMCTD, MIOAIIUITHUKH

JABJIEHUE T

BEPIBIX TEJI, JKUJIKOCTE 1 TA30B

Hasnenue TBEpnoro tena. CrnocoObl yMEHbBIIEHUS U

YBCINYCHHUA NaBJICHUA

JlaBneHnue ra3a. 3aBHCHMOCTb JIaBJIE€HUS ra3a oOT
00béMa, TemMnepaTypbl
[lepenava napneHus TBEPIABIMU TEIAMU, KUAKOCTSIMHU

razamu. 3akoH Ilackans. [TneBMaTHYeCKHE MAIIMHBI

3aBUCHUMOCTh JIAaBICHHUSI JKMJIKOCTH OT TIyOHHBI.
I'uppocrarnueckuil napajokKc. CooOmaroruecs

COCYIHBI. FI/II[paBJ'II/ILIeCKI/IC MCXaHU3MBI

Atmocdepa 3emsm U arMocepHOE  J1aBJIEHHE.
[IpyuuHbl  CylecTBOBaHHUS BO3AYIIHOW  OOOJOYKH
3emuu. OneIT Toppuuemnnn. 3aBUCUMOCTH
aTMOC(epHOrO HaBJICHHUS OT BBICOTHl HaJ YpPOBHEM
Mops

Nsmepenne armocdepnoro nasieHus. [Ipubopsr mist

M3MEpEeHus: aTMOC(EepHOTo 1aBICHUS

JleficTBHE KMAKOCTH M ra3a HAa IOTPYKEHHOE B HUX
Teno. BelTamkuBaromas (apxmmenoBa) cuia. 3aKOH

Apxumena




[InaBanue Ten. Bo3nyxomiaBanue

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBHCUMOCTH Beca Tella B BOJIE OT
o0béMa TOTPYXKEHHOM B JKUIKOCTh YacTH Tena.
OrnpeneneHrue BBITAUIKUBAIOIIECH CUJIbI, JEUCTBYIOIIEH
Ha Telo, NOrpyxkEéHHOe B JKHUIKOCTh. IIpoBepka
HE3aBMCUMOCTH BBITAJIKHUBAIOIIECH CHIIbI, ICHCTBYIOIIEH
Ha TEIIO0 B JKUJIKOCTH, OT Macchl Telia. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAOLICH
CHWJIbI, IEHCTBYIOILIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMaA
MOTPYKEHHOMU B )KUAKOCTh YACTH TEJIa U OT INIOTHOCTH
xugkoct.  KoHcTpywpoBanue — apeoMerpa  WJIH
KOHCTPYUPOBAaHME JIOAKM U  OmpeneneHue  eé

rpy30M0ABEMHOCTH

dusnueckue SBJICHUSA B Iprupoac: BJIMSAHUC
aTMOC(pepHOFO JAaBJICHUA  Ha JKMBOM OpTraHu3M,

TJIaBaHUE PHIO

TexHuueckre YCTpPOHCTBA: COOOIIAIOIINUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUNA Mpecc,
MaHOMeTp, 0apoMeTp, BHICOTOMEp, MOPIIIHEBOI Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

Mexanudeckas pabora

Mexanndeckass MOIITHOCTD

HpOCTLIe MCXAaHU3MBbI: pbIYar, 6J'IOK, HaKJIOHHAasA

m10ckocTh. [IpaBuio paBHOBecHs pblyara

[IpumeneHnue nmpaBuiia paBHOBECHS pblyara K OJI0Ky

«3omotoe  mpaBuio»  MexaHukH. Koadduuumenrt
MOJIE3HOr0  JedcTBUsS ~ MexaHu3MoB.  [Ipoctbie

MCXaHU3MBbI B 6BITy U TCXHHUKEC

[ToreHManbHast SHEPTUM TEJA, MOAHATOrO Hall 3eMIEN

Kunernueckas sHeprus




Ilonnas mexaHwdeckas OHEPIus. 3aKoH M3MEHEHHSA H

COXpaHCHHA MEXaHHUYECKOU SHECPTHUU

[IpakTuyeckue pabOTHI:

Omnpenenenue  paboTel  CUIBI  TPEHUA  IIPH
PaBHOMEPHOM [BWJKEHHHM Tejla II0 TOPHU3OHTAIBHOU
noBepxHocTH. MccnenoBanue — yClIOBUHM — PaBHOBECHS
peruara. M3mepenne KIIJI HaKIOHHOM  IUIOCKOCTH.

HSy‘ICHI/Ie 3aKOHa COXpPaHCHUA MeXaHUYeCKOU OHEPIrun

dusznyeckue SBICHUS B npupoac: pbl4aru B TCIIC

YeII0BEKa
TexHuyeckre yCTpOMCTBA: pblYar, IIOJBM)KHBIA H
HEMO/BWKHBIN OJIOKHM, HAKJIOHHAs MJIOCKOCTh, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KVIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTBI COAEPKAHUS
pasaeJa JIEeMEeHTAa
TEITJIOBBIE ABJIEHU S

OCHOBHBIC TOJIOKCHUS MOHCKYHHPHO-KHHCTH‘{GCKOﬁ
TCOpHUU CTPOCHHUA BCHICCTBA. Macca wu PpasMeEphbL
MOJICKYII. OHI)ITI)I, IMOATBCPKAAIOIIINEC OCHOBHBIC

MTOJIOKEHMS] MOJIEKYJISIPHOKNHETUYECKOM TEOPUH

Mopenu  TBEpAOro, JKUAKOTO M ra3000pa3HOro
cocTostHUM BemecTBa. Kpucramnnueckue u amopdHbie

TCIIa

OObsicCHEHUE CBOMCTB Tra30B, KUIKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KEHHM MOJEKYIIPHOKUHETUYECKON

TEOpUU

CMaunBaHue U KalTWJUIAPHBIC ABJICHUSA

TemnnoBoe pacuIMpeHne U CKaThe

Temneparypa. CBs3b TeMmmeparypbl €O CKOPOCTHIO

TCIIJIOBOT'O ABHUKCHHUA YaCTHIL




Buyrtpennss SHEPTHUSL. CnocoObl  HU3MEHEHHUS
BHYTPEHHEH SHEpPruu: TeIulomepesradya U COBEPILEHHUE

paboThI

Bupl Teruionepenavyn: TemIonpOBOAHOCTD, KOHBEKIIHS,
H3ITyYCHUE
KomnuectBo  Temnorel.  VYiaenpHasg — TEIUIOEMKOCTH

BEIIECTBA

TennooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHUE

TEII0BOro Oajtanca

IInaBneune u OTBCPACBAHNC KPpUCTAJUIMICCKHUX

BEIIECTB. YelbHas TEIIOTA IIJIaBICHUS

[TapooOpa3zoBanne W  KOoHJACHcanus. VcmapeHwue.
Kunenue. VYnenbHas Teruiota mapooOpa3oBaHMUS.
3aBHCHUMOCTh TEMIIEpaTypbl KUTIEHUSI OT aTMOCHEPHOTO

JaBJICHUA

BrnaxHocTb BO31yXa

3Hepr1/151 TOILUIMBA. YIelbHAs TEIIOTa CTOpaHusA

[Mpunnunsl  paboTel  TeruoBbix aBurarenend  KITJ]
TEILIOBOTO ABHUTaress. TermnoBsle ABUTATEIN U 3aluTa
OKPYKAIOILIEH Cpe/Ibl

3akOH COXpaHEHUs] U TMPEBpaAlEHUs DHEPruu B

TCIIOBBIX MpoHeccax

[IpakTnyeckue pabOTHI:

OnbITBl 1O OOHapyKeHHIO  JeMcTBUS — CUII
MOJIEKYJISIPHOTO TPUTSKEHHUS.

OnBbITHI 110 BBIPAIIMBAHUIO KPUCTAJJIOB MIOBAPEHHOMN
COJIM WJIU caxapa.

OnbITEl MO HAOMIONEHUIO TEIUIOBOTO PaCIIUpPEHUs
ra3oB, KUJKOCTEU U TBEPIBIX TEIN.

Omnpenenenue naBaeHs BO3Ayxa B 0ajuloHE MINPHULIA.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JaBJICHUS

BO3/yXa OT ero 00bhEMa U HArPEBAHUS WIIH OXJTAKICHHUSL.




[IpoBepka runoTe3sl JUHENHON 3aBUCUMOCTH JIJTUHBI
CTONOMKA JKUIKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

Habmronenrne n3MeHeHus BHyTPEHHEH dHEPTruu Tela
B pe3yNbTare TeIUIonepe1add U padOThl BHEITHUX CHIL.

HccnenoBanue  siBIeHUA ~ TEIUIOOOMEHAa  MpU
CMEUIMBAaHUU XOJIOAHOW U TOpsiYeil BOJBL.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOIYYEHHOI'O
BOJIOM TIpHM TEIJIOOOMEHE C HArpeThiM METALITUYCCKUM
LUAJTUHIPOM.

Onpenenenue yaelnbHOU TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIIAPEHNUs.

Onpenenenrne OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Onpez[eneHI/Ie YHCHBHOﬁ TCIIJIOTHI IIJIaBJICHHA JIbAA.

®dusnyeckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE
HaTSDKEHUE W KallWUIApHbIE SBJIEHUS B IPUPOJE,
KpHUCTaJUIBI B IPUpOJIE, n3aydeHne CoiHia, 3aMep3aHue
BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHes, CHeTa.

TexHuueckne yCTpONCTBA: KalWUIAPHI, INPUMEPHI
HCIIOJIb30BaHUS KPUCTAILIOB, )KUJIKOCTHBIN TEPMOMETP,
JaT4YuK TEeMIIeparypbl, TEPMOC, CUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOpPaHUs.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHN A

Onextpusanus Teil. J[Ba pona NeKTPUYECKUX 3apsa0B

B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH Kyiona
(3aBHCHMOCTbH CHJIBI B3aUMOZICUCTBHS 3apsKEHHBIX Tell

OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUSI MEXTy TEJIaMH)

DJIEKTPUYECKOE noJie. Hanpsiok€aHocThb
lekTpudeckoro  noss.  IlpuHnun — cynepro3unuun

ANEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocutenu »snexkTpuueckux 3apsiioB. DJIEMEHTapHbIN
anekTpuueckuii 3apsia. Crpoenue aroma. [IpoBogHuky 1

TUDIICKTPUKU

3aK0H COXpaHEeHHUsI IEKTPUUYECKOTO 3apsiia
OJIEKTPUYECKUH  TOK.  YCIOBHUS  CYIIIECTBOBAHUSA
ANIEKTPUYECKOT0 TOKa. MICTOUHMKH MOCTOSHHOTO TOKA

HeiictBus AIIEKTPUYECKOTO TOKa (TemoBoe,
XUMHYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B

KHUIKOCTAX M rasax

OnekTpudeckas 1enb. Cuwia Toka. DJIEKTPUYECKOE

HaIIpsAKCHUC

COHpOTI/IBJ'IeHI/Ie IIPpOBOJHHUKA. VinenbHoE

COTPOTHUBJICHUE BEIICCTBA
3akoH Oma Jyisl yyacTKa LenH

IlocnmenoBarenrHOE U mapalyiIeJIbHOC COCAWMHCHUC

IIPpOBOJHUKOB

PaGota w MONIIHOCTH DJEKTPUYECKOTO TOKA. 3aKOH

Jxoyns — Jlenna

DJeKTpUUYecKHe LEeNnu U MOTPEOUTENN AIEKTPUIECKOI

OHCPIUU B 6I>ITy. KOpOTKOC 3aMbIKaHHC

TlocTtosiHHEIE MarHuTEl. B3anMonelcTBrE MOCTOSIHHBIX

MAarHuToB

MarautHoe mosie. MarHWuTHOE TI0Jie 3eMJIM U €ro

3Ha4YEHMeE I KU3HA Ha 3eMie

OneiT Opcrena. MarHuTHOE mMOJE BIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/IC OJICKTPOMAriuTOB B TCXHHUKE

JleficTBUe MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEINb MOCTOSIHHOTO TOKa. Mcronb30BaHue
AJIEKTPOBUTATENICH B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe




Oneitel  Papanes. SIBineHue  ANIEKTPOMArHUTHOMN

unaykiuu. [Ipasuio Jlenna

DneKkTporeneparop. CriocoOsr MOJTY4CHUS
ANMEKTPUYECKON  DHEPrUU.  DJNEKTPOCTAaHIMH  Ha

BO300HOBJIIEMBIX HCTOUHHKAX OHCPIrun

[IpakTuyeckue pabOTHI:

OmnbIThI 10 HAOTIOEHUIO ANEKTPU3ALMH T HHAYKIUEH
U TIPU CONPUKOCHOBEHUHU.

HccnenoBanne NENCTBHS IEKTPUYECKOIO MO HA
MPOBOJHHUKH U JAUIIICKTPUKH.

COopka M mnpoBepka pabOTBl 3JIEKTPUYECKON IeNH
IIOCTOSIHHOTO TOKA.

W3mepenue u peryaupoBaHUE CUIIbI TOKA.

N3mepenue u peryinupoBaHUE HAMPSHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYILETO
4yepe3 pe3HUCTOp, OT CONPOTUBIIEHMS pE3UCTOpa U
HaNpsDKEHUS Ha pe3UCcTope.

OmnbITHI, JEMOHCTPHUPYIOIITHE 3aBUCHUMOCTD
UIEKTPUYECKOTO CONPOTUBIEHUS MPOBOJHHKA OT €ro
JUIMHBI, TUIOLIA/I TIONEPEYHOro CeUeHHsI U MaTepuana.
[IpoBepka mpaBuiIa CIOXKEHUS HANPSDKEHUH TIPH
MIOCJIEJIOBATEIBHOM COEIMHEHUU JIBYyX PE3HCTOpPOB.
[IpoBepka npaBuiia Ui CUIIBI TOKA MPU MapajieIbHOM
coeMHeHUN pe3uctopoB. Ompenenenue pabOTHI
AJIEKTPUYECKOTO TOKa, WAYIIETO0 Yepe3 pe3HucTop.
OnpeneneHre  MOIIHOCTH — JJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3ucTope. Hccnenosanue
3aBHCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JaMIIOuKYy, OT
HanpsbkeHus Ha Hell. Onpenenenne KIIJ[ nHarpesarens.
Uccnenosanue MardauTHOI'O B3aUMOIEHUCTBUSI
MOCTOSIHHBIX MAarHuToB. M3ydeHWe MarHUTHOTO TMOJIA
MOCTOSIHHBIX MAarHUTOB TpU UX OOBEJUHEHUU WU

paznenenuu. MccnenoBanue AEMCTBUS SJIEKTPUUECKOTO




9 KIIACC

TOKa Ha MarHuTHYIO CTPEJIKY. OnbITHI,
JEMOHCTPHUPYIOIINE 3aBHCHUMOCTH CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM U MarHUTa OT CHJIbI
TOKa M HaNpaBJICHUs Toka B Karymke. M3ydenwue
JNEUCTBUSI MarHUTHOTO TOJISE HA MPOBOJHUK C TOKOM.
Konctpyupoanue u U3yueHue paboThI
AIEKTPOABUTATENS. Nsmepenne KIIJg
ANEKTPOABUTATENIbHON  yCTaHOBKH.  OMNBITBI  TIO
WCCIICIOBAHMIO SBJICHUSI DJIEKTPOMArHUTHOWU MHTYKIIMH:
WCCIIeIOBAaHNE W3MEHEHHMM 3HAUEHUS W HaIpaBlICHUS

HHAYKIUMOHHOI'O TOKa

Ousnyeckue SBICHUS B NPUPOJE: DIICKTPUUYECKUE
SBIIEHUST B arMocdepe, JIEKTPUYECTBO  SKUBBIX
OpPraHU3MOB, MAarHUTHOE MOJIe 3eMd, Apeid MoI0CcoB,
POJIb MAarHUTHOTO TIOJISL JTsI )KU3HU Ha 3emiie, TIOJIIPHOE

CHUAHUC

TexHuyeckne yCTpOMCTBA: AIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUNK NIEKTPUUECKON SHEPIHH,
3NIEKTPOOCBETUTENIbHBIE NPUOOPHI, HarpeBaTeibHbIE
ANEKTPONPUOOPHI (mpumeps), IEKTPUUECKUE
OpCaAOXPAHUTCIIN, DJIICKTPOMArHuT, SJICKTPOABUIATCIIb

IIOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA

Kon

pasnerna

Koz snemenra

HpOBCpSICMLIe 9JICMCHTBI COACPKAHUA

MEXAHUYECKUE SABJIEHUA

Mexannueckoe [BWXKEHUE. MarepuanbHas TOYKA.

CucremMa otcuéra

OTHOCUTEIHEHOCTh MEXaHHMYECKOTO JABHXKCHUA

PaBHOMEpHOE NPAMOSIMHETHOE ABUKEHHUE




HepaBHomepHoe  mpsSIMOJIMHEWHOE  JIBUKCHUE.

CpenHsst M MIHOBEHHass  CKOpOCTb  Tejla  IpH

HCpaBHOMEPHOM JIBUKCHUU

VYckopenue.  PaBHOYCKOpEHHOE — NPSIMOJIMHEWHOE

JIBIDKCHUE

CBoOoxnoe nagenue. OnbsITel [anmies

PaBHOMepHOE nBUXKEHME TTO OKpYkHOCTH. [leproa u

gactota oOpamieHus. JIuHelHas W yrioBas CKOPOCTH.

HeHTpOCTpeMI/ITCHBHOC YCKOpCHHC

[IepBb1it 3akoH HproTOHA

Bropoii 3akon Herotona

Tpertuii 3akon HeroToHa

[IpuHIUI Cynepro3uyu CUII

Cuia ynpyroctu. 3akoH ['yka

Cuna TPCHHUA: CHJIa TPCHUA CKOJIBXKCHUA, CHIIA

TPCHUS ITOKOs, APYTHUEC BUBI TPCHUA

Cuna TSDKECTH M 3aKOH BCCMUPHOTO TATOTCHUA.

YckopeHue cBOOOTIHOTO MaeHUs

JBmxenne nnaHer Bokpyr Comnma.  Ilepsas
KOCMHUECKasi CKOpocTh. HeBeCOMOCTh U neperpys3ku
PaBHOBecne MmarepuanbHOM  TOYKH. AOCONIOTHO

TBEPIIOE TEIIO

PaBHOBecne TBEPAOro Tena ¢ 3aKpEIIEHHOW OCBIO

BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn

Nmnynsc tena. M3Menenune nmmynsca. IMmynbe cuiibt

3aKoH COXpaHEHUs UMITYIIbCa

PeakTnBHOE IBIIKEHITE

Mexanunyeckast paboTa 1 MOIIIHOCTb

Pabora cun Tskectn, ympyroctu, TpeHus. CBs3b

SHEpPruu 1 paboThl

HOTeHLII/IaJIBHaSI OHCprusa TCjlIa, MTOAHATOIO HaI

MOBEPXHOCTHIO 3eMJIU




[TorenuuanbHas SHEPTUSI CKATOM MPYKUHBI

Kunernueckas sneprus. Teopema 0 KMHETHYECKOU

SHEPrUu

3aKOH COXpaHEHUs] MEXaHUYECKOM dHeprun

[IpakTuyeckue pabOTHI:

OrmpenienieHue cpeiHe CKOPOCTU CKOJIbKEHHUS Opycka
WIH JIBUKCHUS NIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpeHHs Tella PU paBHOYCKOPSHHOM
JIBVDKEHUH 10 HAKJIOHHOM TUTOCKOCTH.

HccnenoBanne 3aBHCHMOCTH ITYTH OT BPEMEHU IIPHU
PaBHOYCKOPCHHOM  JIBIDKCHMHM ~ 0Oe3  HavajJbHOH
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM TPU PaBHOYCKOPECHHOM
IBUKCHUH 0€3 HAYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK pSJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHUEC
MIPOMEKYTKHA BPEMEHH OTMHAKOBBI.

Uccnenosanue 3aBHUCHUMOCTH CHJIBI TpPEHUS
CKOJBKEHUS OT CHJIBI HOPMAJBHOTO  JIABJICHUS.
Omnpenenenne kod(h(uUIMEHTAa TPEHUS CKOJIbKEHUS.
Omnpenenenne KECTKOCTH TPYXHUHBL. OnpenencHue
paboThl CUTBI TPEHUS MPH PABHOMEPHOM IBUKEHUU
TeJla TI0 TOPU30HTAIFHON TTOBepxHOCTH. Otpenenenne
paboThl CHIIBI YIOPYrocTH TpHU TOAbBEME Tpy3a C
WCIIOJIb30BAaHUEM  HETIOABM)KHOTO U TTOJBHIKHOTO

OJIOKOB

dusnueckue SABJICHUS B IpUpoaAcC: MPUIINBLI U OTJIIMBBI,
JABH)KCHHC IIJIAHCT CoinHeuHO# CHUCTEMBI, PCAKTUBHOC

ABUKCHUC KUBBIX OPraHU3MOB

TexHuueckue YCTPOﬁCTBaI CIIMAOMETP, HaTUUKHU

TTOJIOKEHM S, PACCTOSIHUS U YCKOPEHU S, PAKETHI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHBI

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTepUCTUKH  KOJCOaHWil: TMepHoa,  9acTora,

aMIUINTyda




Maremaruyeckuii M TPYKUHHBIMA ~ MasTHUKH.
[IpeBpamienne  3HEpruM  OpU  KoJieOaTeIbHOM

JBHUXCHHUHU

3aryxaromue koneOanus. BeiHYX)AeHHBIE KOeOaHMs.

Pe3onanc

Mexanndyeckue BoJIHBEL. CBONWCTBA MEXaHHYECKHX
BoiH. IIpomonbHble W mMonepeyHble BOJHBL. J[IMHA
BOJIHBI u CKOPOCTh €€  pacrnpoCTpaHCHHUS.
MexaHU4YeCKHUE BOJHBI B TBEPIIOM TEJIE€, CECMUYECKUE

BOJIHBI

3Byk. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

Wudpa3Byk u yasTpa3ByK

[IpakTrueckue pabOTHI:

OmnpeneneHue 4YacToThl W Iepuona  KojeOaHWi
MaTeMaTHYeCKOro MasTHHKA.

Ompenenenre 4YacTOoThl M Tepuoaa  KosieOaHMid
MPY>KMHHOTO MasiTHUKA

UccnenoBanre 3aBUCUMOCTH TE€pUO/a KOJIEOAHHIT
MOJIBEIIEHHOTO K HUTU Tpy3a OT JUIMHBl HUTH.
UccnenoBanre 3aBUCUMOCTH TE€pUONa KOJIEOAHHI
MPYKUHHOTO MasTHHKA OT Macchl rpysa. IIpoBepka
HE3aBHCUMOCTH rnepuosa KoJIeOaHui rpy3a,
MO/IBEILIEHHOTO K HUTH, OT MAcCChl Tpy3a U KECTKOCTU
NpYyXUHBI.  M3MepeHne  yCKOpeHUss  CBOOOTHOTO

naacHus

du3nyecKue ABICHHUS B NPUPOAE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHUE BOJIHBI,

I[YHAMH, 3XO

TexHuyeckne yCTpPOWCTBA: 53XOJOT, HMCIHOJIb30BAHHE

yIbTpa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMATHUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DIEKTPOMArHUTHOE T0JIe. DIEKTPOMArHUTHBIE BOJHBI.

CBoiiCTBA JEKTPOMArHUTHBIX BOJTH

[IIxaJa 31EeKTPOMAarHUTHBIX BOJIH




DrexTpoMarHuTHas npupona csera. CKopocTh CBeTa.

BosHoBBIE CBOMCTBA CBETA

[IpakTuyeckue pabOTHI:

W3ydyeHne CBOWCTB OJIGKTPOMAarHUTHBIX BOJH C
MIOMOIIBI0 MOOHIIBHOTO TenedoHa

dusnueckue SBICHUS B TPUPONE: OHUOIOTHYECKOE
JelcTBUE  BHJIMMOIO,  yAbTPa(HOIETOBOrO U
PEHTIC€HOBCKOIO U3JIy4CHHI

TexHuueckue YCTPOMCTBA: UCIIOIb30BaHuE

QJICKTPOMAIrHUTHBIX BOJIH AJIA COTOBOM CBS3H

CBETOBbBIE ABJIEHUA

JlyueBast Mozens cBeta. cTouHuku cBeTa

[IpssMonuHENHOE PaCIIPOCTPAHEHHE CBETA

Otpaxxenne cBera. [lnockoe 3epkano. 3akoH

OTPaXXCHHUA CBCTA

IIpenomsienne cBera. 3akOH IPEIOMIICHHS CBETa.

ITonHoE BHYTPCHHEC OTPAKCHUC CBCTA

JInnza. Xop j1ydei B IMH3€E

Ontuueckast cucreMa ¢oToarmapara, MUKpOCKOTa U

TCICCKOIIa

I'maz xkak omnrtudeckas cucrema. bimsopykocts u
JAJIBHO30PKOCTh
Paznoxenue 6enoro ceera B criekTp. OnbiTel HploTOHA.

Crnoxenue CIICKTPAJIbHBIX IIBECTOB. ILI/ICHepCI/I}I CBCTa

[IpakTueckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH  yIvla  OTPaKEHUS
CBETOBOTO JIy4ya OT yIJIa TaJICHHS.

N3yuenne xapakTepuCTHK H300paskeHHsI peiMeTa B
TUTOCKOM 3epKajie.

HccnenoBanue 3aBHCHMOCTH yIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa MaJCHUS Ha TPAHUIE «BO3AYX —
CTEKJION.

[Tomy4yenue M300paKeHUI c TTOMOIITHIO

coOuparoIe JTMH3HI.




Onpenenenue ¢boxycHOro pacCTosHMS u
ONITUYECKON CHIIBI COOMPAIOLIECH JTHH3HI.

OnBITHI 1O PA3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

OneITHl 10 BOCHPUATHIO LIBETA IPEIMETOB MPU UX

HaOJIOICHNUHN Yepe3 LBETOBbIE (PUIIBTPHI

dusnueckue ABICHUs B Ipupoae: 3armenns CoiHua u
JlyHbIl, 11BETA TEII, ONITUYECKUE SBJICHHS B arMocdepe

(BeT HEOa, pedpakius, paxyra, MUPax)

Texuuueckue yCTpOﬁCTBaI O4YKH, IICPUCKOII,

(doroarnmapar, ONTHYECKHE CBETOBOJIBI
KBAHTOBBIE ABJIEHUA

Omnwitel Pesepdopna u rmanerapHas Mojaeidb aTroMa.
Mogens aroma bopa
Hcnyckanne U MoOImomeHue cBeta aroMoM. KBaHTBI.

JluneiuaTbie CIEKTPhI

PagnoaktuBHOCTB. Asb(]a, 6eTa- U raMMa-u3ITydeHHs

Crpoenue aromHoro snapa. HykioHHas Mopenb

ATOMHOTIO s1pa. H3otonsl

PannoaxktuBubie npespanienus. [lepron nomypacnana
ATOMHBIX fAJIEp

SAnepHble peakiny. 3aKOHBI COXPAHEHUS 3apsiI0BOTO U
MacCOBOI'0 YHCEN

DOHeprusi CBA3U aroMHbIX sAep. CBsi3b Macchl U

SHEPrUU

Peakuun cuHTe3a u genenus saaep. Mcrounuku
sHepruu CoJIHIIa U 3BE3]T
Snepnas osHepretuka. JlelicTBHUE paguMOaKTHBHBIX

H3Hy‘ICHHﬁ Ha JXUBBIC OPTraHU3MBbI

[IpakTudeckue pabOTHI:

HaGmronenne CHJIOMIHBIX M JUHEHYATHIX CIIEKTPOB
W3ITy4EeHHUS.

HccnenoBanre TPEKOB: U3MEPEHHE DYHEPTUU YACTHUIIBI
10 TOPMO3HOMY TyTH (110 GoTOrpadusim).

N3mepenune paanoakTuBHOTO (hoHA




@usnyeckue SBICHUS B IPUPONE: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢om, KOCMHUYECKHUE Jy4H,
PaZMOaKTUBHOE HU3JIy4EHUE NPUPOAHBIX MHHEPAJIOB,
JEHCTBHE PAaJUOAKTUBHBIX W3JIyYCHHM HaA OpPraHu3M

YCJIO0BCKa

Texnuueckue yCTpOIiCTBa: CIEKTPOCKOTI,

VMHJMBHUYAJIbHBIA TO3UMETP, Kamepa Buinbcona




IMPOBEPAEMBIE HA OI'3 11O ®U3UKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOI OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepsEeMOro
TpeOOBaHMS

IIpoBepsieMble TpeGOBaHMS K NPeAMETHBIM pe3y/ibTaTaM
0a30BOI0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI
NPOrpaMMbl OCHOBHOTO 0011ero oopa3zosanust Ha ocHope PI'OC

[Tonnmanue ponau (GU3UKM B  HAyYHOM KapTHHE  MHPAa,
c(OopMHPOBAHHOCTb 0a30BbIX NPEJICTABICHHUH O 3aKOHOMEPHOH CBSI3U
U II03HAaBAa€MOCTU SIBJIEHUN NPUPOIBI, O POJM IKCIEPUMEHTa B
¢usuke, o cucremooOpasywoueil ponu (U3MKM B Pa3BUTUH
€CTECTBEHHBIX HayK, TEXHUKM U TEXHOJOruil, 00 3BOIIOLUU
¢bu3nyeckux 3HaAHUN U UX POJIM B LIEJTOCTHON €CTeCTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE POCCUICKUX U 3apyOeXHBIX YYEHBIX-
(U3HUKOB B pa3BUTUE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOILIEr0

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOT U

3HaHUS O BMJAX MaTepuu (BEIECTBO M IMOJE), O JBHXEHUU KaK
croco0e CyIIeCTBOBaHUS Marepuu, OO0 aTOMHO-MOJEKYISIPHON
TEOPUHM CTPOEHUS BEIIECTBA, O (PU3NYECKOW CYIIHOCTU SBICHUN
OpUpoabl  (MEXaHUYECKHX, TEIUJIOBBIX, DJJEKTPOMAarHUTHBIX U
KBAaHTOBbIX); YMEHHME pa3IuyaTh SBIEHHUS 10 ONUCAHUIO UX
XapaKTEepPHBIX CBOICTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINX
JaHHOe (hU3MYecKoe SIBJICHHE; YMEHHE pacllo3HaBaTh IPOSBICHUE
M3YUEHHBIX (PU3UUYECKUX SIBICHUN B OKPYKAIOLIEM MUPE, BBIIEISS NX

CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKK)

BJ'IaIIeHI/IC OCHOBaMM IIOHSTHHHOTO arrmapara U CHUMBOJIMYCCKOI'O
A3bIKa CbI/ISI/IKI/I 1 UCIIOJIB30BAHUEC UX IJIA PCUHICHUA y‘—IC6HBIX 3aJa4,
YMCHHEC XapaKTCpU30BaATb CBOICTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA U

MIPOIIECCHI, UCTTONB3Ys (yHAaMEHTATbHBIE U SMITUPUYECKIE 3aKOHBI

YMeHne onuchIBaTh HN3Yy4YCHHBIC CBOICTBA TE€I H (1)1/131/1%01(1/16

SIBJICHUS, UCIIOJIb3YA (1)1/131/1116(:1(1/16 BCJIMYHHBI

BJIaIICHI/IC OCHOBaMMU MCTOAOB HAYYHOI'O TIIO3HAHUA C y‘-IéTOM
coOmrofeHus mpaBmi1 0€30MacCHOTO TpyAa: HaOIoneHHEe (HU3NIECKUX

SIBJIEHUU




YMEHHE CAMOCTOSITEIIbHO COOMPATh SKCIICPUMEHTAIbHYIO YCTAHOBKY
U3 JAaHHOTO Habopa 000pyIOBaHUS IO UHCTPYKIIUHU, OTIHCHIBATH XOJT
OIIBITA U 3aIMCHIBATh €TO PE3YJIbTaThl, (HOPMYINPOBATh BHIBOJIBI,
NPOBEICHUE TPSAMBIX W KOCBEHHBIX HW3MEPEHHUH (U3UUESCKUX
BCJIMYMH: yMEHHWE IUIAHUPOBATh W3MEPEHUS, CaMOCTOSTEIILHO
coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY [0 HWHCTPYKIIUH,
BBIUUCIISITh 3HAUCHWE BEJIMYMHBI W AHAIM3UPOBATH IOJyYCHHBIC
pe3yabTarl ¢ Y4€TOM 33/IaHHOM IOTPEIIHOCTH  PE3YJIBTaToB
A3MEPEHUI;

NPOBEICHUE HECIIOKHBIX OKCICPUMCHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITENILHO COOMpPaTh OSKCIEPUMEHTAIBHYI) YCTAaHOBKY H
OPOBOAWTH  HWCCIACIOBAHHWE 10  HHCTPYKIUH,  IPEACTABIAThH
MOJYYCHHBIC 3aBUCUMOCTH (DU3NYECKHX BEIIMYHMH B BUJC TAOIUI] U
rpadMKOB, yYHMTHIBATH IOTPEHIHOCTH, JeJIaTh BBIBOABI 10

pe3yiibTaTtaM UCCIICAOBaHU

[TonnmaHue  XapakTEepHBIX  CBOMCTB  (U3MUYECKHX  MOJeNel
(MarepuanpHas TOYKa, aOCOIIOTHO TBEPJOE TEJIO, MOJENIN CTPOCHUS
ra3oB, KUJIKOCTEH W TBEPIABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO $1pa) U YMEHHWE NPUMEHATb UX AJIs

00bsICHEHUS (PU3HUECKUX MTPOLIECCOB

VYMmeHne oObSCHATH (PU3NYECKUe MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ M B KOHTEKCTE€ CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapaKkTepa, B YaCTHOCTH, BBIABIIATH IPUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOUTH OOBSICHEHHE C ONOpOHl Ha H3yuyeHHbIE CBOMCTBa
¢u3nueckux SBICHUH, (U3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIENTH

YMmeHue pemarb pacuéTHble 3a1auu (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3yd 3aKOHbl U (OpMyINbl, CBsA3bIBaOIIME (U3NYECKUE
BEJIMUMHBI, B YAaCTHOCTH, 3alMChIBaTh KpPaTKOE YCJIOBME 3aJaud,
BBISIBJISITH HEJIOCTAIOIIME JIaHHBIE, BHIOMpATh 3aKOHBI U (DOPMYJIBL,
HEOOX0oMMBbIe IS €€ peleH s, UCII0Ib30BaTh CIIPABOYHbBIE TaHHbIE,
IIPOBOJIUTH PACYETHI U OLICHUBATH PEATMCTUYHOCTH IOJYyYEHHOTO
3HaueHUs (PU3NYECKOM BEIMYMHBI; YMEHUE ONPENEISATh Pa3MEPHOCTD

¢bu3nyecKoi BEJIMYMHBI, TOJIyY€HHOM NP pelIeHUH 3a/1a4uu




VYMeHue XapakTepH30BaTh MNPUHIMIBI JCHCTBHS TEXHHUYECKUX
YCTPOWCTB, B TOM YHUCIJI€ OBITOBBIX MPHUOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTUYECKHUX TPOIECCOB MO UX ONMHCAHUIO, UCTIONB3YS 3HAHUS O
CBOWCTBaX (DM3MYECKUX SBICHUH M HEOOXoAMMBIE (HU3UUYECKHUE

3aKOHOMEPHOCTH

VYMeHHE WCIONIb30BaTh 3HAHHWS O (HU3MUYECKUX SBICHHUAX B
MOBCETHEBHON JKM3HH Ui OOecledeHHuss Oe30MacHOCTH TIpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHCHHSI 370POBbsI M  COONIOACHHUS HOPM
IKOJIOTUYECKOTO TOBEICHHUSI B OKPYXAWIIEH cpejie; MOHMMaHUE
HEOOXOUMOCTH MPUMECHECHHS JOCTHKEHUN (U3WKH M TEXHOJIOTHUU

1A paiuOHAJIBHOT'O IIPUPOJO0ITIOJIB30BAHUA

OnbIT moucka, mpeoOpa3oBaHUs U MPEACTaBICHUS HHPOPMALUU
¢u3nUecKoro coiepKaHUs C HUCIOIb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJTydeHHOW WH(GOpPMAIMM HAa OCHOBE HMCIONIMXCS 3HAHUH U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MHCIONb30BAaTh  IIPH
BBIMIOJTHEHUH Y4YEeOHBIX 3aJjaHUil Hay4HO-TIONMYJISIPHYIO JIUTEPATypy
(bU3MUeCcKoro coiepKaHus, CIIPaBOYHbIE MaTepUalIbl, PECYPChl CETH
WntepHer; BianeHue 0a30BBIMM HaBBIKAMHU  IPeoOpa30OBaHUA
UHGOpPMAlMM U3 OJHOW 3HAKOBOW CHCTEMBI B JAPYIYIO; yMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHBIE COOOLICHMS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKUX HCTOYHHUKOB




INEPEYEHDb 2JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3J1IeMeHT COAePKAHNUS
MEXAHUWYECKUE SABJIEHU A

MexaHn4yeckoe JBHXKCHUC. MaTepI/IaJ'IBHaH touka. Cucrema orcuéra.

OTHOCHTEIBLHOCTD JABHXKCHU A

PaBHOMepHOE U HEpaBHOMEpHOE JiBUKeHHE. CpenHss ckopocTb. Dopmyna s

BBIUHCIICHHS CPEIHEN CKOpOCTH: V = S/t

PaBHOMepHOG Hp?[MOHI/IHeﬁHOG JABHIKCHHC. 3aBUCHMOCTh KOOpAHHATBI TCJIa OT

BPEMCHH B CJIy4a€ PaBHOMEPHOI'O HpHMOHHHeﬁHOFO JABHXKXCHUA:

I'padmkn 3aBUCUMOCTH OT BpPEMEHH JUIS MPOEKIHUU CKOPOCTH, MPOEKIUH
[IEPEMEILEHUS], IIyTH, KOOPAMHATBl IIPU PABHOMEPHOM IPSMOJIUHEHHOM

JABM>KCHUU

3aBUCUMOCTh KOOpPAMHATBHI Tejla OT BPEMEHU B ClIydae pPaBHOYCKOPEHHOIO

HpHMOHHHeﬁHOFO JABWKCHHA:

@opMynbl U1 TPOEKIUU NEPEMEIICHUS, NMPOEKIMU CKOPOCTH M IPOEKIINH

YCKOPCHUA ITPU PaBHOYCKOPCHHOM HpHMOJ’IHHGfIHOM JABHKCHHU

I'paduxu 3aBHCUMOCTH OT BPEMEHM IJIsi MPOEKIHMH YCKOPEHUS, IPOEKIHU
CKOPOCTH, IIPOCKLUU IEPEMEIICHUS, KOOPAMHATHI IIPU PAaBHOYCKOPECHHOM

pr[MOJ'IHHGfIHOM JABUXXCHNU

CBoOogHoe nageHue. Gopmyiibl, ONUCHIBAIONINE CBOOOIHOE MaJEHUE TeNa 10
BEePTUKAIN (IBM)KEHHE Tela BHU3 MM BBEPX OTHOCUTEIIBHO IOBEPXHOCTH
3emnn). I'paduxu 3aBUCMMOCTH OT BpPEMEHM Ul HPOEKIHMH YCKOPEHHS,
MPOEKIIMH CKOPOCTH M KOOpJIMHATBI MpPHU CBOOOAHOM IMAJCHUU Teja II0

BEPTUKAIIN

CKOpoCTh paBHOMEPHOTO MABM)KEHUS Tela MO OKpyxkHocTdu. HampapneHue
CKOPOCTH.
@®opmyna Uid BBIYUCIEHUS CKOPOCTH UYepe3 PaanuyCc OKPYKHOCTH U TEPHOL

oOpareHus:




LlenTpocTpemurensHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOTO

yckopenus. @opmyna 115l BBIYUCIECHHUS YCKOPEHHUS:

®dopmyria, CBSI3bIBAIOIIAs IEPUOJ] U YACTOTY OOpallleHUS:

Macca. IInoTHOCTE BE€HIICCTBA. CDOpMy.]'Ia JJI1 BBIYUCIICHUA ITIJIOTHOCTH

Cuia — BekTopHas ¢pusznueckas BenuanHa. CI0KEHHE CHIT

SBnenue unepuuu. [lepBriit 3akoH HproToHa

Bropoii 3akon HeroTona:

COHaHpaBJ'IeHHOCTL BCKTOpa YCKOPCHUA TCJIa U BEKTOPA CUJIBI, HeﬁCTBYIOHICﬁ

Ha TCJI0

B3aunmoneiictBue ten. Tperuit 3akoH HeroToHa:

TpeHHe ITOKOA U TPCHUEC CKOJILXKCHUS. (DopMyJIa AJI1 BBIYHUCJIICHUA MOAYJIA CUJIBI

TPCHUA CKOJIbXKCHUA:

Hedopmaruss Tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKoH YIpyroi
nedopmaruu (3akoH I'yka):

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

Cuia TsxecTd. YCKOpeHHe CBOOOIHOTO TaJCHUSI.




(DOpMYJ'Ia JJI1 BBIYMCJICHUS CHJIIbI TSXKCECTU BOJIH3H IOBEPXHOCTHU Semmu: F =

JBrxenue maneT Bokpyr Counnia. [lepBas kocMuyeckast CKOPOCTb.

HeBecomocTs u neperpysku

I/IMHy.]'IBC T€JIa — BEKTOPHAas (1)1/131/1%01(3;1 BCJIIMYHHA.

Nmnynsce cucremsl Ten. 3smenenue uMmiynbsca. IMImynbe cuisl

3aKOH COXpaHEHUS UMITYJIbCA AJIs 3aMKHYTOW CUCTEMBI TEII:

PeakTuBHOE ABMXKCHHUE

Mexannueckas pa60Ta. cDO}’)MYJ’I& JJIAA BBIYHMCIICHH A pa6OTH CHJIBI:

Mexannueckas MOIIIHOCTD:

Kunernueckas n NMOTCHIMAJIbHAA SHEPIUs. d)opMyna JJIA BBIYUCICHUA

KUHETUYECKOU OHEPIUu:

Teopema o kuHeTH4eCcKor dHeprun. PopMyiia 11l BEIYUCICHUS
MOTCHIUAJIbHOW DHEPIUH TEJIa, IIOJHATOIO

HaJ 3eMIIEH:

MexaHnyeckas OHEPTIUA:

3aKOH COXpaHEHHUs MEXaHNYeCKOM s3Hepruu. dopmyra s 3aKoHa COXPaHEHUS
MEXaHUYECKOW DHEPIUU B OTCYTCTBUE CUJI TPEHHUA: £ = const.

[IpeBpanieHne MEXaHMYECKOM YHEPTUN NTPU HATTMYHUH CHJIbI TPEHHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Peruar. MomenT cuiiel: M - Fl.

VYcnoBue paBHOBECHS pblyara:

[MonBrxHBINM 1 HeMOABIKHBIHN Ooku. KIT/I mpocThIX MEXaHU3MOB,




JlaBrenue TBEpAOrO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

JlaBienue raza. ATMocepHoe JaBicHHUE.
I'uppocrarnueckoe NaBIeHUE BHYTPHU JKUAKOCTH.

@opMyra i BBIYUCIICHUS AABJICHUS BHYTPU KUIKOCTH:

3axoH [lackans. ['mapaBnuueckuii mpecc

3akoH Apxumena. dopmyna s ONpeneNeHUs BBITAIKUBAIOUICH CHJIBL,

JEUCTBYIOIIEHN Ha TEJI0, IOrPYKEHHOE B JKUJIKOCTh WJIM Tas3:

YcnoBue mnaBanus Tena. [lmaBanue CYAOB U BO34YyXOIlJIaBAHUEC

Mexanuueckue kojneOaHus. AMIUINTYyHA, I[EPUOJ M YacToTa KoJeOaHMI.

CDOpMy.TIa, CBA3bIBArOIast 4aCToTy U NCPUOL KOJICOaHUIA:

Maremaruueckuii ¥ NPYKUHHBIM MasTHUKU. IIpeBpaiieHue sHepruu mpu

KOJIEOATEIHLHOM JIBH)KEHUU

3aryxaromiue konedanus. BeiHyx)aeHHbIe KosieOanus. Pe3onanc

MexaHn4YeCKne BOJIHBI. HpO,I[OJ'ILHLIe " IMOIICPECYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PacrpOCTPAaHECHHUS BOJIHBI:

3ByK. I'poMKOCTE M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA T'DaHMUIIE

nByX cpea. MHdpa3Byk U ylnbTpa3ByK

IIpakxmuueckue pabomoi

W3mepenune cpenHel MIOTHOCTH BELIECTBA; apXUMENLOBOM CHIIBL, KECTKOCTHU
MPYKUHBI; KOOPPUIIMEHTa TPEHUSI CKOJIBbKEHUS; paOOThl CHJIbI TPEHHUS, CHJIBI
YIIPYTOCTH; CpeHE CKOpOCTH JBMXKEHUsS OpycKa MO HaKIOHHOHM IUIOCKOCTH;
yCKOpeHHUsl Opycka HpH JBU)KEHUM 110 HAKJIOHHOM IUIOCKOCTH; YacTOTBI U
nepuoja KoneOaHWH MaTreMaTHyeckoro MasTHHKA,; YacTOThl W Mepuoja
KoJie0aHUH MPYKUHHOTO MAasATHUKA; MOMEHTA CHJIbI, IEHCTBYIOLIETO HA PbIYar;

paboThl CHIIBI YNPYTOCTH MpH HOABEME Ipy3a € MOMOIIbIO HEMOABH)KHOTO




0710Ka; pabOTHI CHIIBI YIIPYTOCTH IPH MOABEME IPy3a C IOMOIIBIO MOIBUKHOTO
0J10Ka.

HccnenoBanre 3aBUCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOrpyKEHHOR
YaCTHu T€Jaa U OT IIJIOTHOCTHU XXUAKOCTH, HE3aBUCUMOCTH BbITaJIKI/IBaIOH_[ef/'I CHUJIBbI
OT MacChl TEJIa; CUJIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO JaBJICHUS U
OT POJIa MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BOSHUKAOLIEH B IPYKUHE, OT CTENIEHU
neopMaIy IpyKUHBI; YCKOPEHHUs OpycKa OT yrila HakJOHA HAIpaBIISIONICH;
nepuoja (4acToThl) KoieOaHUK HUTSHOTO MAsiTHUKA OT JJIMHBI HUTH; IEpUOa
KOJIeOaHu# TPY)KUHHOTO MAasSTHUKA OT MAacChl Tpy3a U KECTKOCTH IMPYKHHBI,
HCCIIC/IOBAHNE HE3aBHCUMOCTH IE€PHOJa KOJCOAHHH HHUTSHOTO MasSTHHKA OT

MacCChHI I'py3sa. HpOBepKa YCJI0BUS PABHOBCCHSA pblvara

Qusuueckue asneHuss 6 npupooe: TPUMEPbl JBUXKEHUS C PA3IUYHBIMU
CKOPOCTSIMHU B KMBOM M HEXUBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHUKE, NPWINBBI U OTIMUBBI, ABWKEHUE IUIaHEeT COJIHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUKEHHE KUBBIX OPTaHU3MOB, pPbIYard B TEJIE YEJI0BEKA, BIUSHUE
arMOC(epHOro JaBJEHHUsI Ha XUBOM OpPraHu3M, IUIaBaHHE PbIO, BOCHPUSATHE

3BYKOB JXUBOTHBIMH, 3EMIICTPSACCHUC, CeHCMHUYCCKHE BOJIHBI, IyHaMH, 3XO

Texnuueckue ycmpoticmea: CUUAOMETP, AATYUKU TOJOXKEHMSI, PACCTOSIHUS U
YCKOpPEHUsA, ANHAMOMETp, NOIUIUIIHUKH, PAaKEThl, pblYal, NOJABWKHBIA U
HGHOI[BH)KHLIﬁ 6J'IOKI/I, HaKJIOHHasd ITIJIOCKOCTb, MPOCTHIC MCXAaHW3MbI B 6I)ITy,
COOOIIAIOITUECS COCYNBI, YCTPOMCTBO BOAOMPOBO/IA, THAPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBONW HACOC, apEOMETP, HSXOJIOT,

HCIIOJIb30BAHUC YJIIBTPAa3BYKa B 6BITy N TCXHUKC

TEIIVIOBBIE ABJIEHUA

OCHOBHBIC  TIOJIOKCHHS MOJICKYJSIPHO-KMHETHYECKOW TEOPUU  CTPOCHUS
BerecTBa. Moenu TBEPIOTO, KHIKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIIECTBA.

KpI/ICTaHHI/I‘-IGCKI/IC n aMOp(I)HBIe TCI1a

I[BI/I)KCHI/IC JacTull BCIICCTBA. CBs3b CKOPOCTU ABMXKCHHUSA 4YacCcTUll C

TeMmeparypoil. bpoynosckoe nBuxkenue, muddys3us

CMaunBaHue U KalmnJJIAPHBIC SABJICHUS

TerutoBoe pacmmpeHue u cyxarue

TemnoBoe paBHOBECHE

Buytpennsist sneprusi. Pabota u Teruionepenada Kak crnocoObl M3MEHEHUs

BHYTPEHHEN YHEPrun




BI/II[BI TEILIoNnEpeaadn: TCIJIOIMPOBOAHOCTE, KOHBEKIIUA, H3JIYUCHUC

HanGBaHI/Ie U oxJaxiaeHue Tea. KomauuecTBO TEIUIOTHI.  YaeiabHas

TEIUIOEMKOCTD:

3akoH COXpaHCHH JSHEPrun B TCIUIOBBIX IIpoLECCax. ypaBHCHI/Ie TCIIJIOBOI'O

Oaitanca:

HUcnapenue m konaeHcanusi. M3MeHEHHE BHYTPEHHEW SHEPruM B MpPOLECCe
WClapeHuss W KoHAeHcauuu. KumeHue KUIKOCTH. VYIelbHas TemioTa

napooOpazoBanusi: L = Q/m

BnaxHocTh BO31yXa

[InaBnenne wu kpucraumsauusa. I3MeHeHHEe BHYTPEHHEM OJHEPrHUHM IIpH

IUTAaBJICHUU U KpUCTAJIJIN3allUH. VnenbHas TEIJIOTA IJIaBICHUS:

BHYTpeHHSIH OHEpTHUd CropaHuvst TOIIJINBA. VhenpHas TemiaoTa CropaHus

ToruMBa: ¢ = OQ/m

[Tpuniuns! paboTs! TerioBsix aBurareneit. KI1/] TernnoBoro asurarens

IIpakmuyeckue pabomoi

N3mepenne ynenbHON TEINIOEMKOCTH METAIUIMYECKOTO LIWIMHPA; KOJIMYECTBa
TEIUIOTHI, TMOJIYYEHHOTO BOJONM KOMHAaTHOM TemmepaTypbl (UKCHPOBAHHON
Macchl, B KOTOPYHO OIYLIEH HAarpeTeli LWIMHAP; KOIMYECTBA TEIUIOTHI,
OTJIAHHOTO HArpeThIM LWIMHAPOM, ITOCJE OMYCKaHUs €ro B BOJY KOMHATHOU
TEMIIEPaTypbl; OTHOCHUTEIBHON BIAXXHOCTH BO3AYyXa; YACIBHOW TEILIOTHI
IIaBieHuss Jpja. McecnenoBaHwe W3MEHEHHMS TEMIIeparypbl BOABI  IIPH
Pa3NUYHBIX YCIOBHSX; SBJICHUS TEIUNIOOOMEHA MPU CMEIIMBAHUM XOJOIHOU U

ropstuei BOJBI; IPOIIecca UCTIAPCHHUS

Dusuueckue sa6neHUs. 8 npupooe: TIOBEPXHOCTHOE HATSHKEHUE U KANMILIISIPHBIE
SBJICHUS B IIPUPOJIE, KPUCTAJIBI B IpUpone, usnyyeHue CoiHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHHUE POCHI, TYMaHa, HHEsl, CHeTa




Texnuueckue ycmpoucmea: KanuJuIsIpbl, IPUMEpPbI UCIIOIB30BaHUS KPUCTAILIOB,
KHUJKOCTHBIA TEPMOMETp, JaTUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHA, IBUraTeb BHYTPEHHETrO

CrOpaHwsI

SJIEKTPOMAT'HUTHBIE ABJIEHUA

DnekTpusanus Tei. J{Ba Buaa 3MEeKTPUUECKUX 3apsiioB
B3anmoneiicTBue 3apsikeHHbIX Tel. 3akoH Kynona

3aKkoH COXpPaHCHHUA SJICKTPUUICCKOIO 3apsaaa

Onextpuyeckoe none. Hanpspk€HHOCTh anekTpuueckoro nois. I[lpuHuun
CYTIEPIIO3UIINH JIEKTPUUESCKUX TTOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocutenu snexrtpuueckux 3apsaoB. [leliCTBUE SIEKTPUYECKOTO OIS Ha

QJICKTPHUYCCKUC 3apAabI. HpOBOI[HI/IKI/I H JUBJICKTPUKHU

[TocTostHHBIM AneKTpUUecKuil TOK. JlecTBuUs AneKTpuyeckoro Toka. Cua Toka.

Hanpsoxenue.

QHCKTpI/ILICCKOC COIIPOTHUBJICHUC. VnensHOE QJICKTPUYICCKOC COIIPOTUBIICHUC!

3akoH Oma 1t yuactka anekrpudeckoit nenu: / = U/R

[TocnenoBarenbHOE COETUHEHNE TPOBOTHUKOB:

Hapanﬂeanoe COCAUHCHUC ITPOBOAHHUKOB PABHOI'O COIMPOTHUBIICHUA:

CwmeniaHHbIe COETMHEHUS TPOBOIHUKOB

Pabota u MmomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akoHn [[xoyns — Jlenna:




OnbiT Opcrena. MarHuTHoe MoJjie TPSIMOTO MPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHON MHIYKIIMHU
MarautHoe 110JI€ IIOCTOSHHOIO MarHura. B3auMoaelCTBHUE NOCTOSHHBIX

MAarHuToOB

JlelicTBME MAarHUTHOT'O NOJISI HA TPOBOJHUK C TOKOM

OnbiTel Papajes. SABieHue MeKTpoMariuTHOM uHAYKIMU. [IpaBumno Jlenma

IIpaxmuueckue pabomui

N3mepeHne  3IEKTPUYECKOTO0  COMPOTHUBIICHHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUYECKOT0 TOKA; Pa0OTHI 3JIEKTPUUECKOTO TOKA.

HccnenoBanre 3aBUCMMOCTM CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHMKE
(pe3ucTophl, TaMIIOYKa), OT HAMIPSHKEHUS Ha KOHI[AX TPOBOJIHHKA; 3aBUCUMOCTH
CONPOTHUBJIEHUS OT JIIMHBI IPOBOJHUKA, IJIOIIAIN €r0 MONEPEYHOr0 CEUEHU U
YAEIBHOTO COIPOTHUBIICHHUS.

[IpoBepka npaBuia Juisi AMEKTPUUECKOTO HAMPSKEHUS PU MOCIEA0BATEIbHOM
COCAMHEHHUM TMPOBOJAHUKOB; NpaBWJa IS CHJIBI 3JIEKTPUYECKOTO TOKa IpHU

napaiieJIbHOM COCIUHCHUHN ITPOBOJAHUKOB (pe3I/ICTOpH n naMnqua)

Qu3zuueckue s6leHUss 8 npupode: DIEKTPUUECKUE SBICHUS B armocdepe,
ANEKTPUUECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Apei( MoTrocoB,

POJIb MAarHuTHOTO ITOJIA AJIF JKU3HU Ha 3CMJ'I6, MOJISIPHOC CUSHUC

Texnuueckue ycmpoiicmea: dSIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETUYMK  DJIEKTPUYECKOW HHEPruM, JJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsl), IIEKTPUYECKUE
MPEIOXPAHUTENH, DJICKTPOMATHUT, AJIEKTPOJBUIATENIb TOCTOSIHHOTO TOKa,

reHepaTrop NMOCTOAHHOI'O TOKa

DJIeKTpOMAarHuTHBIE BOJIHBI. [IIKana eKTpOMarHuTHBIX BOJIH

queBa;[ MOJCJIb CBETA. HpﬂMOJ’IHHCﬁHOC pacinpoCcTpaHCHUC CBECTA

3akoH oTpakeHus ceeta. [Imockoe 3epkano

[Ipenomnenue cera. 3aKOH MPEIOMIIEHUS CBETA

Hucnepcus ceera

JInnza. Xon nydeil B uH3e. PDOKYCHOE paccTOsTHUE JUH3BL. ONTHYECKas CHiia

a3k D = 1/F

I'ma3 xak ontrueckas cucrema. OnTudecKrue mpruoOpsI

IIpaxmuueckue pabomoi




W3mepeHune onTUYecKoi cuibl coouparolei JTMH3bL; (POKYCHOTO pacCTOSHUSA
cobuparomieii TMH3bI (110 CBOMCTBY paBEHCTBA pa3MEPOB IIPEAMETa  H300pakeHHU,
KOT/1a IMpeIMET PAacHOI0KEH B IBOHHOM (hOKyce), ToKa3aTessl IPeIOMIICHHS CTEKJIA.

HccnenoBanue CBOMCTBA HM300paXEHHUs, IOJYYEHHOTO C IOMOIIBIO
coOuparoiel JTMH3bl; U3MEHEHUs (POKYCHOTO PacCTOSHUS JIBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTHU YIVIa IPEIOMJIEHHs CBETOBOIO Jlyda OT yIia INaJcHUs Ha I'paHHLEe

«BO3AYX — CTEKIIO»

Qusuueckue aenenus 6 npupode. 3armenus Connua u JlyHbl, 1Bera Teil,
ONITUYECKHE SBJICHUS B arMochepe (1iBeT Heba, pedpakius, pagyra, MHPax)
Texnuueckue ycmpoticmea: OYKH, TIEPHCKON, (horoammapar, ONTHYECKHE

CBCTOBO/bI

KBAHTOBBGIE SIBJIEHUS
PanuoaktuBHOCTh. ANba-, 6eTa-, raMma-usznydenus. Peakuuu ansda-u Oeta-
pacmana

OmnbiTel Pesepdopna mo paccesHuro anbga-yactuu. [lmanerapHas Mopenb

aroMa

CocraB aromHoro siapa. M3oronsl
Ilepuon nmonypacnajga aTOMHBIX S1ep

SnepHble peakuuy. 3aKOHbI COXPAHEHHUs 3apsI0BOIO U MacCOBOIO YUCE

Qusuueckue a6leHusi 6 npupode. €CTECTBEHHbIN paJMOAKTUBHBIA (OH,
KOCMUYECKHE Jy4Yd, DPaAUOAKTUBHOE HW3IIy4EHHE IPUPOAHBIX MHHEPAJOB,

JeficTBHE paaAnOaKTUBHBIX I/I3J'IYIICHI/II71 Ha OpraHu3M YCJIOBCKa

Texuuueckue ycmpoﬁcm@a: CIICKTPOCKOII, I/IH,Z[I/IBI/I,Z[yaJIBHHﬁ AO03UMCETpP, KaMEpa

BI/IJ'II)COHa, AACpHad SOHEPreTUuKa




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA

» dusznka: 7-i kaacc: 0a30BBIM YPOBEHb: YUEOHUK; 3-¢ U3aHue,
nepepaboranHoe [lepoimkun .M., IBanoB A.M. AkiimonepHoe 00111eCTBO
«3narenscTBO «lIpocBemenne»

» ®dusuka: 8-i kmacc: 0a30BbIN YPOBEHb: YUCOHHK; 3-€ U3MaHUE,
nepepadoranHoe Ilepeimkun .M., IBanoB A.M. AKunoHepHOE 00111ECTBO
«M3parensctBO «IIpocBemenne»

» dusuka: 9-i knace: 6a30BbIM YPOBEHb: YUEOHUK; 3-€ U3aHuE,
nepepadorantoe [leprimkun .M., I'ytauk E.M., VIBanos A.U. u np.

AxnmonepHoe obuectBo «M3aarensctBo «lIpocBemenne»

METOANUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



