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HHOACHUTEJIBbHASA 3AIINCKA

IIporpamma no ¢pu3nke Ha ypoBHE OCHOBHOT'O 00111ero 00pa30BaHus COCTaBJIEHA HA OCHOBE IOJIOXKEHUI
U TpeOOBAaHMH K pe3yslbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMbl,
npencrasiaeHHbix B @PI'OC 00O, a Taxke ¢ yuérom QenepanbHOil pabodell mporpaMMbl BOCIHUTAHUS H
Konuenuuu npenoaasanus yue6Horo npeamera «Pu3uka.
Conepxanve nporpaMMbel 10 (U3UMKE HANPaBICHO Ha (POPMHUPOBAHUE E€CTECTBEHHOHAYYHOU
IPaMOTHOCTH O0YYarOIIMXCsl M OPTaHU3aUI0 N3ydeHHs (PU3MKU Ha JIEeSTeIbHOCTHONH OCHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanmzanuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM M METAINIPEIMETHBIM pe3yibTaTaM OOyueHHs], a TAKKe MEXIPEIMETHbIE CBA3H
€CTECTBEHHOHAYYHbIX y4EOHBIX NPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs.
[Tporpamma no u3MKe yCTaHABIMBAET pacHpeiesieHne y4eOHOro Marepraia o rogam ooydeHus (1o
KJIaccaMm), IIpeylaraeT MpUMEPHYIO MOCIEI0BATENbHOCTh U3yUEHHUS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IPEMETHOIO COJIEpKaHUs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaroIuXcsl.
[Iporpamma no ¢u3uke pazpaboTaHa ¢ HEJIbIO OKa3aHHUsI METOAMUYECKON IOMOIIY YUUTEINIO B CO3/1aHUU
paboueii mporpaMmbl IO y4eOHOMY MIPEIMETY.
du3uka ABISETCS CUCTEMOOOPA3YIOIIMM JJIl €CTECTBEHHOHAYUYHBIX YU€OHBIX MPEAMETOB, OCKOJIbKY
(bu3nyeckre 3aKOHbI JIeXKAT B OCHOBE IIPOLIECCOB U ABJICHUMN, H3ydaeMbIX XUMUEH, O1onoruei, actpoHOMHUEH
u Qu3nueckoil reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYUHYIO KapTUHY MUPA, NIpelocTaBiseT HauboJee
sICHbIE 00pa31bl IPUMEHEHUS HAyYHOT0 METOa IO3HAHMSI, TO €CTh CIIOCO0a MOTYyUYEHHS JOCTOBEPHBIX 3HAHUM
0 MHUDE.
OpnHa M3 IIaBHBIX 337ad (U3MUEcKoro o0pa3oBaHUs B CTPYKType oOliero oOpa3oBaHUs COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U MHTEpeca K HayKe y 00y4aromuxcsl.
Wzyuenne ¢pusnuku Ha 6a30BOM ypOBHE MPEAIIOIATAET OBJIAJCHNUE CICAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTepU3yIOIIUMU €CTECTBEHHOHAYUYHYIO0 TPAMOTHOCTD!
e HAy4YHO OOBSICHATH SIBICHUS;
e OIICHHMBATh U MOHUMAaTh OCOOEHHOCTU HAYYHOT'O UCCIIEOBAHUS;
e MHTEPHPETUPOBATH JAaHHBIE M HCIIOJIb30BAaTh HAy4YHBIE JOKA3aTEIbCTBA JUIS IMOJYYECHHUS
BBIBOJIOB.
Ienn n3ydeHus (U3MKM Ha ypOBHE OCHOBHOrO 00IIero odpazoBaHus ompeneneHsl B Konuenumun
npemnojiaBanus yueoHoro npeamera «Pusnka» B 00pazoBaTebHbIX opranuzanusax Poccuiickoit denepannu,
peayn3yIoUMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MNPOTpaMMbl, YTBEpKIEHHOW pemeHueMm Komnernu
MunuctepcTsa npocBetnierus: Poccuiickoit @enepanun (mpotokon ot 3 gexadps 2019 r. Ne [1K4BH).
Hean n3yyenus pu3nKu:
e MPHOOpETEHHE HHTEepeca U CTPEMIICHHUS 00YYaIOLUXCsl K HAYYHOMY U3YUEHUIO IPUPO/Ibl, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEJICTaBICHUI O HayYHOM METO/e MO3HaHWs U (OPMUPOBAHHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yNbTaTa U3y4eHHUs OCHOB CTPOCHHUS MATEPUU U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (dopmMupoBaHHE TpEACTaBICHUH O pONHM (GUIUKU JUIS Pa3BUTHS JPYTUX ECTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE NPEACTABICHUI O BO3MOXHBIX cdepax Oyaymied NnpodhecCHOHAIBHOW AeATeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIeMYy O0yYEHHIO B TOM HallpaBJICHUH.

JlocTtuxkenne 3THX Leleil mporpaMMbl Mo (u3MKe Ha ypOBHE OCHOBHOTO 0O0ILEro o0pa3oBaHUs
o0ecrneunBaeTcs peleHueM CIeAyoIuX 3a1ay:

e MpHOOpETEHHME 3HAHUH O AUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX,

AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSX;



e MpuOOpETeHHE YMEHUN ONHCHIBaTh M OOBACHATH (U3MUYECKUE SBJICHHUS C HCIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;
e OCBOCHHE METOJOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/ad C HCIOJB30BAHHEM (PUINIECKUX
MOJIeTIeH, TBOPUYECKUX M MPAKTUKOOPHUEHTHUPOBAHHBIX 3a71a4;
e pa3BUTHE YMEHUU HAOIIOJATh MPUPOIAHBIC SIBICHUS U BBIOJIHATH OIBITHI, TaAOOpaTOpHbIE PabOTHI U
SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX PUOOPOB;
e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMAIUEH (U3HMUECKOTO COJEpIKAHUs, BKIIFoUasi HHPOPMAITUIO O
COBPEMEHHBIX JOCTIKCHUSAX (PU3UKH, aHAIU3 U KPUTHIECKOE OLICHUBaHNE NH(POPMAITUY;
e 3HAKOMCTBO cO cdepamu mnpodecCHOHATbHON AEATEeIbHOCTH, CBSI3aHHBIMH C (DU3HUKOWH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (PU3HUECKON HAYKU.
Ha u3yuenue ¢gusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B He/iel0), B 8 kiacce — 68 1acoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o ¢GU3MKE NEpedeHb JIaDOopaTOpPHBIX pPAOOT M OIBITOB HOCHUT
PEKOMEHIaTeIbHBIN XapaKTep, yYUTEb JeIaeT BEIOOP MPOBEACHUS JA00PATOPHBIX pa0OT U OTIBITOB C yU4ETOM
WHJUBUIYAIBHBIX OCOOCHHOCTEW 00YyJarouuxcsi, ClIUCKa SKCIEPUMEHTANIBHBIX 3aJaHuM, MpeajaracMbix B
pamMKax OCHOBHOI'O F'OCY/IapCTBEHHOI'O SK3aMeHa Mo (PHU3UKe.



COJAEP)KAHUE ObYYEHUA

7 KJIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUPA.

®uzuka — Hayka o npupoje. fABneHus npupoipl. Ouznyeckue sBICHUSA: MEXAHUUYECKHUE, TEIUIOBBIE,
3IEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

dusndeckue BeIMYMHBL. V3Mepenue ¢usndeckux BenuuuH. Dusmdeckune mnpuOopsl. [lorpentHocTs
n3MepeHuil. MexxyHapoaHas CuCTeMa AMHULL.

Kak ¢usuka u 1pyrue ectecTBeHHbIE HAyKU U3y4aloT Ipupoay. EcrecTBeHHOHAYYHBIN METO/ MO3HAHUSA:
HaOIt0/IeHne, MMOCTAaHOBKA HAy4YHOTO BOIIPOCA, BBIIBMXKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE T'MIIOTE3,
00BsiCHEHHE HA0II01aeMoT0 sBieHus. Onrucanue GU3NIecKuX SBICHUHN C TOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TeIIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue MpuOOPHI U Mpoleypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie pabomsl u onvimol.

OrnpezienieHre EHbI ACICHUS KAl H3MEPUTEIHLHOTO proopa.

H3mepenne paccTosTHUMN.

N3mepenune o0bEMa )KUIAKOCTH M TBEPIOTO Tea.

Omnpenenenre pa3smMepoB MaJIbIX TEIl.

N3mepenne Temneparypsl Mpy MOMOIIU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.
[IpoBenenue wuccnenoBaHus MO MPOBEPKE TUIIOTE3bl: AAIBHOCTh MOJETA IMIAPUKA, ITYHIEHHOI'O
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIie BBICOTA ITYCKa.

Paznen 2. [lepBonayanbHble CBeeHHs 0 CTPOCHHH BellleCcTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX Pa3MCPBHI. OHI)ITI)I, JOKa3bIBAIOIHUE JTUCKPETHOC CTPOCHUEC
BCIICCTBA.

IR S A

JIBmkeHue yacTuil BemiecTBa. CBS3b CKOPOCTH JBMIKEHUS YacTHUIl ¢ TeMIeparypoil. bpoyHoBckoe
nBukeHue, 1M dysus. BzaumonelicTBrue 4acTull BeIIeCTBa: MPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSTHUS BEIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH M TBEPABIX (KPUCTAUIMUECKHX) TEll.
B3anmocBsi3p MexkIy CBOMCTBaAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHHSX U UX aTOMHOMOJEKYISPHBIM
ctpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Hab6mogenue nuddysun.

3. HabGmronenwue siBneHuM, 0ObSICHIIOMUXCS MPUTSHKECHUEM WM OTTAIKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopuvie pabomuvl u onvimol.

1. Omenka muaMeTpa aToMa METOJIOM PSJIOB (C HCToJIb30BaHHEM (hoTorpadmii).

2. OmbITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIITUPEHHMS Ta30B.

3. OmbIThI IO OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHune U B3aUMoO/IeiicTBHE TeJl.

Mexannyeckoe nBmkeHue. PaBHomepHoe n HepaBHOMepHOeE aBMkeHHE. CkopocTh. CpemHssi CKOPOCTh
IIPY HEPABHOMEPHOM JBUKEHNUH. PacuéTr myTH u BpeMeHH JIBUKECHHUSL.

SIBnenue nHEpIUU. 3aKOH HHEPIUHU. B3anMoieiicTBre Tell Kak MPUYMHA U3MEHEHHS CKOPOCTH JIBUKCHHUS
Ten. Macca kak Mepa WHEpPTHOCTH Tena. [moTHocTh BemecTBa. CBsA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYT B
eauHUIE 00BEMa BEIECTBA.



Cuna kak xapakTepucTUKa B3auMoaencTBus Tes. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢
IIOMOUIBIO AUHAMOMETpA. SIBiI€HME TAroTeHUs U cuiia TsokecTd. Cua TSKEeCTH Ha ApYyrux maHerax. Bec Tena.
Hesecomocts. CroxxeHue CHJI, HAIPaBIEHHBIX IO OJHOM IpsiMol. PaBHoneicTByromas cui. Cuna TpeHus.
TpeHue ckoJIb)KEeHUs U TpeHue NoKos. TpeHne B pupojie U TEXHUKE.

Hemoncmpayuu.

1
2
3.
4.
5
6

Habnronenne MexaHMYECKOTO ABMKEHUS Tea.

N3mepenne cKkopoCTy NPSIMOJIMHEWHOTO IBUKEHHUS.
HaGnroneHue siBieHUs: HHEPLIUU.

HaGnroneHne u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHHUE Macc 110 B3aUMOJCHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHOW IPSIMOM.

Jlabopamopuuvie pabomot u onvimel.

1.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO JIBHKCHHUS (IIApUKa B XKHUJIKOCTH, MOACIH JICKTPHUECKOTO
aBTOMOOWJIA U TaK Jiajee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM HIapuKa 110 HAKIIOHHOM MIIOCKOCTH.
OmnpeneneHue IOTHOCTH TBEPAOTO Tea.

OnbITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD pacTshKeHuUs (JedopMaliiu) Mpy>KUHbI OT IPUI0KCHHOM
CHUIBL.

OHI)ITBI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTDL CHJIbI TPCHUA CKOJIBKCHHA OT BECa TCJIa U XapaKTEpa
COIPHUKACAOLIMXCS TIOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenne. CiocoObl yMEHbBIIEHUS U YBEIMUEHUs JaBieHUs. J[aBieHue rasa. 3aBUCUMOCTh JaBJICHUS
raza or oOwéma, temreparypsl. llepemava nmaBiaeHus TBEPABIMU TEIAMH, XHUIKOCTIMHU W Ta3aMH. 3aKOH
[Tackans. [THeBMaTHueckue MaIIMHBI. 3aBUCUMOCTH JABJICHUS XKUAKOCTU OT TIyOWHBI. [ mapocratnyeckuit
napanokc. Coobmaroniuecs cocynsl. ['uapaBandeckie MeXaHU3MBI.

ATtmocdepa 3emn u atMochepHoe AaBieHue. [ [puunHbl CynecTBOBaHMS BO3IYIIHOM 000710YKH 3eMIIH.
Omneit Toppuuemu. M3amepenue atMmochepHOTo TaBJICHHS. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHUS OT BBHICOTHI
HaJ ypoBHeM Mops. [Ipubopsr 1ist u3mepenus aTMochepHOro JaBICHHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo0. BelTankuBaromias (apxumeaoBa) cuia. 3akoH
Apxumena. [InaBanue ten. BozayxormiaBanue.

Hemoncmpayuu.

© N vk WD

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmmarommuecst CoCybl.

I'mpapasnnueckwmii npecc.

[IposiBnenue nericTBUs aTMOCc(hEepHOTO TaBICHHUS.

3aBUCHMOCTD BHITAJKUBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa U TMIIOTHOCTU KHUIKOCTH.
PaBeHCTBO BBITATKMBAIONIECH CUJIBI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue 1iaBaHus TeJ: IUIABAHWE WJIIM TOTPYKEHHUE TeJ B 3aBUCUMOCTH OT COOTHOUIEHHUS
IUIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa NOrpyKEHHON B )KUAKOCTh YaCTH Tela.
OrnpeneneHne BBITAIKABAKOLIEN CHIIBI, IEVCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHUJIbI, JEHCTBYIOLIEH HA TEJIO B KUIAKOCTH, OT MACChl
Tena.



4. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh BBITAIKHUBAIOIICH CHJIbI, JIEHWCTBYIONIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YaCTH TeJa U OT TUNIOTHOCTH KHJIKOCTH.

5. KoncTpynpoBaHue apeoMeTpa uiyd KOHCTPYUPOBAHUE JIOJIKU U ONIPEAEIICHUE €€ IPY30M01bEMHOCTH.

Pa3znesa 5. PaGoTa 1 MOIIHOCTH. DHEpPrus.

Mexanunyeckas pabora. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: phIuar, OJI0K, HAKIIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecus perdara. [Ipumenenue
MpaBWJIa PaBHOBECHS phIuara K 61oky. «3omotoe npasmio» Mmexanuku. KI1/] mpocteix mexanu3MoB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHernueckas W mNoTeHUManbHas sHeprus. lIpeBpamieHne ogHOro BHIA
MEXaHUYECKON PHEPTUU B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue pabOThl CUJIIBI TPEHHUSA IPH PABHOMEPHOM JABMKEHUHU Tella IO TOPU3OHTAIBHOMN

MMOBEPXHOCTH.
2. HccnenoBanue yciaoBUI paBHOBECHS pblyara.
3. HMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aK0HA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KJIACC

Pa3pen 6. TerioBbie IBJICHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJIIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BelecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJ1. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIE TTOJIOKEHUS MOJICKYIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOro cocTosiHUM BemiectBa. Kpucrannuueckue u amopgHble
tena. OObBSICHEHHE CBOMCTB Tra3oB, >KMIKOCTEH M TBEPABIX Tel HAa OCHOBE MOJOKEHUU MOJEKYISIpPHO-
KHUHETH4eCcKoi Teopuu. CMauynBaHWe U KaNWJUIAPHBIE sIBJIEHUS. TerioBoe paciupeHue u cxxaTHe.

Temmnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JBMXXEHUS YacTull. BHyTpeHHsIs sHEpTHS.
Crioco0Obl M3MEHEHUs BHYTPEHHEH SHEpPTrHuM: TeIulonepeaada u coBepiieHrue padbotel. Buasl Termonepenayu:
TETJIONPOBOJHOCTb, KOHBEKLIMS, U3TyUEHHE.

KonnuecTBo Temnotel. YenbHas TEMIOEMKOCTh BellecTBa. TemIooOMEeH M TEIMJIOBOE paBHOBECHE.
VYpaBHenue temnoBoro Oananca. [InaBieHue u oTBepAeBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y Ie/IbHAs TEIJI0Ta
nmnaBieHus. [TapooOpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenpHas TemioTa napooopa3oBaHus.
3aBUCHUMOCTh TeMIIepaTyphl KUMEHUS OT aTMOC(HEPHOTO AaBIICHUSI.

Brnaxxnocts Bo3ayxa.

OHeprus ToIUIMBaA. Y IeibHAs TEMI0TA CTOPAHUS.

[Tpunnumner padoTs! TermoBsix Asuratenei KI1/ remoBoro neuratens. TemioBbie nBUTaTENN U 3alIATa
OKpY>Karollen Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHs PHEPTUU B TEIUIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHUS.

Ha6mronenue quddysun.

Habmroienue sSBiIeHU CMAaYMBAHUSI U KAMHJUTSIPHBIX SBJICHHM.

Habmroienne TemmoBoro pacimupeHus Ted.

N3menenne naBiaeHus ra3a mpu K3MEHEHUH 00bEMa 1 HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuna u3amepeHus TeMIepaTypshl.

N o v s~ wDN e

Bunel reruionepenayu.



OxmnaxieHre Ipy COBEPIICHUH paOOTHI.
HarpeBanue npu coBepiiieHur pabOoThl BHEITHUMU CHIIAMH.
10. CpaBHEeHUE TEIIOEMKOCTEN PA3JINYHBIX BEIIECTB.
11. HaGmroneHue KumeHusl.
12. HaGmroeHue mocTOsSHCTBA TEMIIEPATyphl IPU IJIaBICHUU.
13. Moaenu TENJIOBBIX IBUTATEIICH.
Jlabopamopmuvie pabomol u onvimol.
1.  OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WM caxapa.
OmnbITH IO HAOTIOIGHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEIN.
Omnpenenenue 1aBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHUS BO3/AyXa OT €ro o0b&Ma U HarpeBaHus WId

LA

OXJIAKICHUS.
6. IlpoBepka rumoTesspl JUHEHHONW 3aBUCHUMOCTH JJUHBI CTOJIOMKA XHUAKOCTU B TEPMOMETPUUYECKOMN
TpyOKe OT TeMIepaTyphl.

7. HabGmoneHue M3MeHEHHMs BHYTPEHHEH SHEpruu Teia B pe3yibTarTe TeIvlonepeaayd u padoThl
BHEIIHUX CHUIIL.
HccnenoBanue siBieHus TEI1I000MeHa IpY CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.
OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpU TEIIOOOMEHE C HarpeTbiM
METAJNINYECKUM LIMJIUHAPOM.

10. OmnpeneneHue yAeabHOU TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca HCIApEHUs.

12. OmnpeneneHne OTHOCUTENbHON BIaKHOCTH BO3yXa.

13. OmpeneneHue yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3nes 7. diiekTpuyeckue M MATHUTHBIC SIBJICHHS.

Onektpuzanust Tend. J[Ba poma anekTpudeckux 3apsiioB. B3anMojeicTBhe 3apsOKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTB CHJIBI B3aUMOJCHCTBUS 3apsyKEHHBIX TEI OT BEUYMHBI 3apsJI0B U PACCTOSIHUS MEXKIY
TeJIaMu ).

Onexrpuueckoe nose. Hanpssk€HHOCTH anekTpudeckoro nods. [IpuHnyn cynepno3unmum 3JeKTpUIeCcKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexTpuueckux 3apsaoB. OJeMEHTAapHBIA dsiekTpuueckuil 3apsia. CrTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3AKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.

ONEKTPUUECKUN TOK. Y CIIOBUS CYHIECTBOBAHUS IEKTPUUYECKOTO TOKA. MICTOUHHMKM MOCTOSHHOTO TOKA.
JleicTBHSI 3NIEKTPUUECKOr0 TOKa (TEIJIOBOE, XUMUUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI TOK B JKUJIKOCTIX U
razax.

Onextpuueckas 1enb. Cuna Toka. OiekTpuueckoe HampspbkeHue. CONpOTHBIIEHHE IPOBOJHUKA.
VYaenpHOE cONpoTHBIIEHUE BemecTBa. 3akoH Oma i ydactka nenu. [locienoBarenbHoe M MapajsiesbHOE
COEIMHEHHE MTPOBOJHUKOB.

Paborta m MomHOCTE 3JEKTpUYEcCKOro TOKa. 3akoH Jlkoyms—JIeHma. DnekTpudeckue Iend U
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTKoe 3aMbIkaHMe.

IToctosiHHBIE MarHUTHI. B3aumoelicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe noje. MaruutHoe moiie
3eMiu W ero 3HauyeHue I Ku3HU Ha 3emyie. OnbIT ODpcrena. MarHUTHOE TOJIE SJIEKTPUYECKOrO TOKa.
[IpumeHeHne »SIEKTPOMArHUTOB B TexHHKE. JleficTBME MAarHUTHOrO TMOJiE Ha MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSHHOTO TOKA. VIcIo/Ib30BaHNe 2IIEKTPOABUTATENEH B TEXHUUECKUX YCTPOUCTBAX U Ha
TpPaHCIOPTE.



OnbiTel ®Dapanes. SBneHue snexkrpoMarHUTHOM uHAyKuuHU. [IpaBuno Jlenna. DnekTporeneparop.
CriocoObI MOTYYEHUS AIEKTPUISCKOM SHEPTUU. DIIEKTPOCTAHIIMN HA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.
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25.

DJeKTpu3anus Tell.

JIBa poa 3JIeKTpUUYECKUX 3aps/IOB U B3aMMOACHCTBUE 3apsHKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTUuecKas HHAYKIHS.

3aKOH COXPaHEHHMS IEKTPUUECKUX 3aps/IOB.

[IpOBOTHUKY W TUBTEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO TOJISL.

VCcTOYHHKY ITOCTOSSHHOI'O TOKA.

JlelicTBUSA SIIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUHN TOK B )KHIKOCTH.

. T'a30BBbIi1 pa3ps.
. I3MepeHue cuibl TOKa aMIIEPMETPOM.
. I3mepenue 371eKTpuuecKoro Hanps>KeHUs! BOJIbTMETPOM.

PeocrtaTt u marasux COHpOTHBJ’IGHHﬁ.

. BzanMopencTBre MOCTOSHHBIX MAarHUTOB.

. MonenupoBanre HEBO3MOKHOCTH Pa3/I€JICHHS NIOJIFOCOB MarHUTa.
. MonenvupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OmsIT OpcTena.

. MarauTHOe 1noJjie ToKa. JJIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA MTPOBOJHUK C TOKOM.

. DIEKTpOJBUTATEIb IOCTOSIHHOTO TOKA.
. MccnenoBanue sBJIEHUS YIEKTPOMarHUTHOM MHIYKIIVH.
. Onpitel Dapanes.

3aBUCHMOCTD HaIlpaBJICHUA WHAYKIIMOHHOT'O TOKAa OT }’CJ'IOBI/If/'I €ro BOBHUKHOBCHU .
9HeKTpOFCHepaTOp IMOCTOAHHOI'O TOKaA.

Jlabopamopmuwvie padbomol u onvimol.

IS A A

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

OnpIThI 10 HAOTIOECHUIO SJIEKTPU3ALUH T MHAYKIMEH U TPH CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO OIS HA TPOBOIHUKY U TUDIIEKTPUKH.

C6opka 1 mpoBepka pabOThl ANEKTPUUECKON SN MOCTOSIHHOTO TOKa.

H3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccenenoBanue 3aBUCUMMOCTH CHIIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIIpSDKEHUS Ha PE3UCTOPE.

OnbITI, NEMOHCTPUPYIOLIME 3aBUCUMOCTD JJIEKTPUUYECKOTO CONPOTHUBIIEHUS NPOBOJHUKA OT €ro
JUIVHBI, TUIOIIAU TIOTIEPEYHOT0 CEYEHHS U MaTepHaa.

[IpoBepka npaBuia CII0KEHUS HANIPSKEHUH TIPH MTOCIIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka nmpaBuia 1is CUJIbI TOKA IIPU NAPAIIICIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOr0 TOKA, UAYILIETO YEPE3 PESUCTOP.

OnpeneneHne MOIHOCTH MNEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO YEPe3 JaMIIOUKYy, OT HAIPSDKEHUS Ha HE.
Onpenenenne KII/[ narpeBarens.

HccenegoBanue MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSIHHBIX MArHUTOB.

W3yueHne MarHuTHOTO TOJIsI TOCTOSTHHBIX MarHUTOB IIPU UX 00BbETMHEHNUH U pa3AeICHUN.



16. MccnenoBanue nelcTBAS NEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJIEHCTBUS KAaTyIIKH C TOKOM U MarHuTa OT
CWJIBI TOKA U HAIIPaBJICHUS TOKA B KAaTYLIKE.

18. M3yyeHue neiCTBUS MarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

19. KoHcTpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEIs.

20. M3mepenue KIIJI anmekTpoaBUraTeIbHOM YCTAaHOBKH.

21. OnbITEl MO MCCIENOBAHUIO SIBICHUS DJIEKTPOMATHUTHOM MHIYKIMM: HCCIIEJOBAHME H3MEHEHUI
3HAYEHUS U HAIIPaBJIICHUs NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJICHUS.

Mexannueckoe aBrxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOIO
NBUKeHUs. PaBHOMEpHOE npsiMoInHeNHoe ABrmxkeHre. HepaBHomepHOe npsiMoinnHeiiHoe aBuxeHue. Cpeanss
Y MTHOBEHHAsi CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMoInHeHOe BrkeHne. CBoOoHOE nagenue. OnbiTel [anues.

PaBHOMepHOE nBIKEHHE 10 OKpykHOcTU. Ilepwon m wactora oOparneHusi. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOpEHUE.

[IepBeiit 3akoH Hbrorona. Bropoii 3akon Hetorona. Tpernii 3akoH HetoTona. [IpuHiun cynepno3unuun
CHIL.

Cuna ynpyroctu. 3akon ['yka. Cuia TpeHUsI: Cuiia TPEHHs CKOJIBKEHUS, CUjla TPEHUs TIOKOs, APYTHe
BH/JIbI TPEHHUSL.

Cuna TSHKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpeHHEe CBOOOJHOTO MajieHus. J[BrkeHue IuiaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopoctb. HeBecoMocTh U neperpys3ku.

PaBHOBecue wmatepuasibHONW TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecme TBEpAOrO Tema C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsce Tena. U3menenune umnynbsca. MMmynbe cuiibl. 3aKOH COXpaHEHUs UMMyJbca. PeakTuBHOE
JIBKEHUE.

Mexannueckass pabota U MomHOcTh. Pabota cun TskecTd, ynpyroctd, TpeHus. CBsi3b SHEPrUM U
pabotel. [loTeHnmanbHas »Heprusl Teia, MOTHATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHumanbHas SHeprus
ckarol mnpyxuHbl. Kunernueckas sHeprus. Teopema O KHUHETHYECKOM SHEPrUHM. 3aKOH COXpPaHEHUS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HabmroneHne MexaHUYeCcKOTo JBMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TET OTCUETA.

2. CpaBHeHME MyTed M TPACKTOPHM JBMKEHHS OJIHOIO U TOTO K€ Tejla OTHOCUTENIBHO Pa3HbIX Tl
OTCYETa.

N3mepenne CKkopoCTH U YCKOPEHHUs NPSIMOINHENHOTO ABUKEHUS.

Hccnenosanue nprus3HakoB paBHOYCKOPEHHOIO IBUKEHHUS.

Habmtoienue ABMKEHUS Tella TI0 OKPYKHOCTH.

Habmroienne MexXaHWYecKuX SBIICHUH, MPOUCXOMANIMX B cucTteMe orcuéra «Temexkay mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIbHO KaOMHeTa (QU3HKH.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAaCChl Tea U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmronenne paBeHCTBa CHII TIPU B3aMMOJICHCTBUH TETI.

9. H3MeHeHue Beca Tena npu YCKOPEHHOM JIBUKEHUH.

10. Ileperaua ummnyIibca py B3auMOJIEUCTBUU TEI.

11. IIpeoOpa3oBaHus SHEPTUU IPU B3aUMOJEHCTBUU TEN.

o v kMW

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUH.



13.
14.
15.
16.

CoxpaHeHHe UMITyJIbca ITPU a0COIIOTHO YIIPYTOM B3aHMOICHCTBUH.

Habntonenne peakTHBHOTO IBHYKCHHS.

CoxpaHeHne MEXaHUYEeCKOW YHEPTHH MPU CBOOOTHOM IaICHUH.

CoxpaHeHHEe MEXaHUYECKOM YHEPTUH IIPU JBIKCHUH TEJa I0]] ICHCTBUEM IPYKUHBI.

Jlabopamopuusie pabomot u onvimel.

1.
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10.

11.

KoncrpynpoBanue Tpakrta [uisi pa3sroHa U JAJbHEWILIEr0 PaBHOMEPHOTO JABHMXKCHUS IIapUKA WIIU
TEJEKKH.

Omnpenenenue cpeiHeld CKOPOCTH CKOJbKEHUS OpycKa WM JABM)KEHHS IIapUKa MO HAKJIOHHOU
MJIOCKOCTH.

OrmpezenieHne yCKOpEHUs Teja Mpy paBHOYCKOPEHHOM JBHYKEHUU 10 HAKJIOHHOW TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JABIDKEHHH 0€3 HadalbHOM
CKOpPOCTH.

[IpoBepka rumoTessl: €ciu IMPH PABHOYCKOPEHHOM JBIDKEHUH O€3 HayalbHONW CKOPOCTH MYTH
OTHOCATCA KaK pAg HEYETHBIX YHrCCJl, TO COOTBCTCTBYIOIUEC ITPOMCKYTKHN BPECMCHHU OJHMHAKOBBI.
I/ICCJIGIIOBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUS OT CHJIBI HOPMAJIBHOI'O J1aBJICHUS.
Onpenenenre KodphUIIUECHTa TPECHHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Ompenenenue pabOTHl CHJIBI TPEHHs] MPU PABHOMEPHOM [BIDKEHHMHM Teja MO TOPU3OHTAIBHOMN
MMOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YIIPYTOCTH MPHU MOIBEME Tpy3a C HCIOIB30BAHUEM HEMOJBUKHOTO U
MOJIBH>KHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHHUS SHEPTHUH.

Pa3zgen 9. Mexannueckune KoJe0aHUA U BOJIHBI.
KonebarenbHoe nprmxenne. OCHOBHBIE XapaKTePUCTUKU KojeOaHWM: MEepuoj, 4acToTa, aMIUIMTYAA.
Matematuueckuil U MpyKUHHBIN MasTHUKH. [IpeBpaltiienue sHepruu npu KoiaedaTeIbHOM JABIKEHUU.

3aryxaromue kosneOaHus. BeiHyxneHHble koneOanus. Pesonanc. Mexanndeckue BosHbL. CBoMCTBa
MEXaHUYECKHX BOJH. [Ipof0ibHBIE U MONEpEYHbIE BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh €€ pacnpOCTPaHECHUS.
MexaHn4eckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1
2
3.
4.
5
6.

Habmtoienue xosne6anuil Te noj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabmtoneHune BBIHYXA€HHBIX KoJeOaHUI U pe3oHaHca.

PacnpocTpanenue nMpo0IbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HabmnroeHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.

AKyCcTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

A

7.

Omnpenenenre 4acToThl U Mepro/ia KoneOaHuil MaTeMaTHYecKoro MasTHHUKA.

Onpenenenre 4acToThl U Mepuo/ia KouedaHuil MpyKUHHOTO MasgTHHKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MTOABEIICHHOTO K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEpHOAA KOJIeOaHUH MPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH MepHoJia KosieOaHui rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD MeproJia KojaeOaHui MPYKMHHOTO MasTHHUKA OT Macchl
rpy3a 1 )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Pazgen 10. JjieKTpOMArHUTHOE 1M0JIE M 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcr01b30BaHNE 3JIEKTPOMArHUTHBIX BOJIH U1l COTOBOH CBSI3H.
DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BosiHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoWcTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BouiHOBBIE CBONCTBA CBETA.
Jlabopamopmuvie pabomol u onvimol.
1. HM3yuyeHue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIILHOTO TeedoHa.
Pa3pen 11. CeeTroBELI€ SIBJICHUS.
JlyueBas Mmozenb cBeta. Microunuku ceera. [Ipsmonuneiinoe pacnpoctpanenue ceera. 3armenust ConHua
u Jlynsl. Otpaxenue ceera. Ilnockoe 3epkaino. 3aKkoH OTpaKEHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenoMieHusi cBeTa. [losHOe BHYTpeHHee OTpakKeHHE CBeETa.
Hcnonbs30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xox nyueit B nun3e. Ontuyeckas cucrema ¢oToanmnapara, MUKpOCKoNa U Teneckona. ['na3 kak
OINTUYECKas cCUCTEMa. BIN30pyKOCTh U JaJIbHO30PKOCTb.
Pasnoxxenue Genoro csera B criekTp. OnbiTel HetoToHa. Clo)keHHe CeKTpallbHbIX IBETOB. Jlucnepcus
CBETa.
Hemoncmpayuu.
[IpssMonMHENHOE paCIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
[Ipenomiienue ceera.
OnTruyeckuii CBETOBO/I.
Xon nyueit B coOuparolei aunse.
Xoz Jiydel B pacCEeUBaroLIEeH JIMH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIbIO JINH3.
[TpuHumn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopens riasa.
11. Pa3znoxxeHue 6enoro cBera B CIEKT.
12. TlonmyuyeHnue Genoro cBeTa Npu CI0KEHUU CBETAa Pa3HbBIX LIBETOB.
Jlabopamopuvie pabomsl u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJia OTPaKEHUsI CBETOBOTO JIyda OT yria naJeHusl.
2. V3yueHue XapakTepUCTUK U300paKEHUS MPEeMETa B IIJIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCHMMOCTH yIjla IMpPEOMJIEHUS CBETOBOTO Jyda OT YIJia MaJeHUs Ha IpaHule
«BO31YX—CTEKJIO».
4. Tlomyuenue n300pakeHUI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
5. Omnpenenenue (HOKYCHOTO pacCTOSHUS M ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
6
7.
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OMBITHI TT0 PA3IOKEHUIO OEJI0TO CBETAa B CIIEKTP.
OMBITHI TT0 BOCHIPHUATHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUH YepPe3 IBETOBBIC (DUITBTPHI.
Pasznea 12. KBanToBbIe IBJEHHS.
Omnsitel Pesepdopna u mianerapuas monenb atoma. Mogens atoma bopa. Mcnyckanue u morioiieHue
ceera aromMoM. KBaHTHI. JInHEWYaTbIe CIEKTPHI.
PannoaktuBHOCTH. Anb(a, Oeta- m ramma-u3nydeHus. CTpoeHue aToMHoro sapa. HykinoHnHass Mojens
aToMmHoro siapa. M3oronsl. PangnoaktuBHeie npeBpanienus. [leproa nonypacnana aTOMHBIX sIEp.
SAnepHble peakiiu. 3aKOHbI COXpaHEHUs 3aPsJ0BOT0 U MACCOBOI0 YHCEIl. DHEPTUsI CBSI3U aTOMHBIX SIIED.
Cas3b Macchl U dHepruu. Peakiuu cunrtes3a u aenenus saep. Mcrounnku sueprun CoHIA U 3BE3 .



Snepnas sHepretuka. JledcTBUS paguOaKTUBHBIX M3IYYEHU HA )KUBBIE OPTaHU3MBbI.

Jemoncmpayuu.

1. CnekTpbl U3TyYeHUs U MOTJIOMICHHUS.

2. CroexTpsl pa3IUyHbIX Ta30B.

3. CnekTp BoAopoa.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuérurka HOHU3UPYIOIUX U3TYYCHUH.

6. Perucrpauus uznydeHus npupOJHBIX MUHEPATIOB U MPOJIYKTOB.

Jlabopamopuusie pabomot u onvimel.

1. HaOmoieHre CTUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYYCHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

3. HM3mepeHue paanoakTUBHOTO (poHa.

IHoBTOPHUTEIHbHO-00001IAKO M MOLYJIb.

[ToBTOPUTENEHO-0000IAOINK ~ MOAYJIh TpeTHA3HAYCH IS CHCTEMAaTH3aluu W 0000IIeHus
MPEIMETHOTO COACPKAHMS M ONBITA ACSITEILHOCTH, IPUOOPETEHHOTO TIPH M3YYCHHH BCETO Kypca (U3WKH, a
TaK>Ke JUIsl TOJrOTOBKU K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY 10 (pu3uKe it 00y4Jaronuxcs, BIOpaBIINX
3TOT y4eOHBIN MpEeMET.

[Ipu u3ydeHnn JaHHOTO MOJYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI IEATEILHOCTH, HA OCHOBE
KOTOPBIX OOECIEUYMBACTCS JIOCTHKEHUE TMPEIMETHBIX U METANpPEIMETHBIX IUIAHUPYEMBIX pPE3yJbTaTOB
oOyueHusi, popMHupyeTcsi €CTECTBEHHOHAy4YHas TPaAMOTHOCTb: OCBOCHHE HAYYHBIX METOJOB HCCIIEIOBaHUS
SIBIICHUH MIPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMU O0BSACHATH (PU3HUECKUE SIBIICHUS, TPUMEHSISI IOJTy4eHHbIE
3HaAHMS, PEIIaTh 3a/1a4, B TOM YMCJIE KaYECTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpyHIMIIHATBHO AEATENBHOCTHBIM XapaKTep HOAaHHOIO pas3fena peanusyercs 3a CY€T TOro, 4YTO
oOyuaroluecs BBIIOJHSIOT 33/1aHNs, B KOTOPBIX UM IMpeAiaraercs:

HAa OCHOBE IIOJTYYCHHBIX 3HAHUN pAclO3HaBaTh M HAYYHO OOBACHATH (PU3WYECKHE SBICHHUS B
OKpY>Karolllel MpUpo/ie U OBCETHEBHOM KU3HH;

WCIIOJIh30BaTh HAy4YHBIE METOJbI MCCIENOBAHUS (DU3NYECKUX SIBJICHWUW, B TOM YHUCJE ISl MPOBEPKHU
TUIIOTE3 U MOJIyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH, HAy4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOTO KCIOIB30BAHMS PA3IMYHBIX MCTOYHUKOB SHEPIHMM HAa OCHOBE 3aKOHA NPEBpPAICHUS U
COXpaHEHHUS BCEX M3BECTHBIX BUJIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3MKu Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs HAMPABICHO HA JIOCTH)KCHUE

JUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynbTaTe n3ydeHus: GU3MKU Ha YPOBHE OCHOBHOTO 0O0Iero oopasoBaHus y oOydaronierocs Oyayt
c(hOpMUPOBAHEI CIIEAYIONINE JINYHOCTHBIC PE3YIbTAThI B YACTHU:

e 1) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

e - MIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (DU3UIECKOIN HAYKH;

e - I[ICHHOCTHOE OTHOIIEHUE K JOCTHKCHHSIM POCCUUCKUX YUIEHBIX -(DU3UKOB;

e 2) rpa’KJIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e - TOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXIIEHHU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX IMPOOIIEeM,
CBSI3aHHBIX C MPAKTHYECCKUM IPUMEHEHUEM JOCTHKCHUN (PU3UKH;

e - OCO3HAaHHE BAXKHOCTU MOPAJTIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEILHOCTU YUYEHOTO;

e 3)3CcTETHYeCKOr0 BOCIUTAHMS:

e - BOCHpPHSTHE 3CTETUYCCKUX KA4YeCTB (PUINUYCCKOW HAYKH: €€ TapMOHHYHOTO TIOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOTI'O IO3HAHMSL:

e - OCO3HAHUE IICHHOCTH (PU3MUECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI PA3BUTHS
TEXHOJIOTH, BA)KHEUILIEH COCTaBISAIONIEH KYJIbTYPBI;

e - Pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEOBATENBCKOM 1eATEeIbHOCTH;

e 5) popmupoBaHus KYJbTYPHI 310POBbS H IMOUNOHAJIBHOI0 0J1ar0NOJTy U

e - OCO3HaHWE IICHHOCTH 0€30IacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BAKHOCTH
nmpaBuil 0€30MacHOrO TOBEACHHMS Ha TPAHCIOPTE, Ha JOpOrax, C DJJIEKTPHUUYECKUM U TEIUIOBBIM
000py/I0BaHNEM B JIOMAIIHHUX yCIOBHSIX;

e - chopMHupOBaHHOCTH HaBBIKA pedieKkcHH, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro e MpaBa y
JIPYToro 4eoBeKa;

e 6) TPYI0BOr0 BOCIIUTAHUS:

e - aKTMBHOE€ y4YacTH€ B PEIICHUH MPAaKTHUUYECKUX 337ad (B paMKax ceMbH, 00pa30oBaTeNbHOIN OpraHU3aIiH,
ropojia, Kpasi) TeXHOJIOTUYECKON M COIIMAIbHOM HAPaBIEHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3HUECKUX
3HAHH;

e - HHTEpEC K NMPAKTHUYECKOMY U3YUEHUIO MPOdeCcCuid, CBA3aHHBIX ¢ (HU3UKOH;

e 7)3K0JIOTMYECKOT0 BOCITUTAHUS:

e - OpPHUEHTallWsl HAa MpUMEHEeHHe (HU3NYECKUX 3HAHUU JUIS pelieHHs 3a7a4 B 00JIaCTH OKPYXKAIOUIeH Cpebl,
MJIAHUPOBAHUS TIOCTYITKOB U OIEHKH MX BO3MOYKHBIX MOCJIEACTBHH /I OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHE IIO0ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIIEM U ITyTeH UX peIeHUs;

e 8) ajanTaunyMu K M3MEHSIOUIUMCS YCJIOBUSAM COUMATbHOM M NPUPOAHOM Cpeabl:

e - TOTPeOHOCTH BO B3aWMOJCWUCTBUU TIPU BBHIMOTHEHUH WCCICIOBAHUA W TMPOEKTOB (HU3MUECKOH
HaIPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

e - MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO ACATEITHHOCTD;

e - MOTPEOHOCTH B (HOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHCIIe (OPMYITUPOBATH UJEH, TTOHSITHS, TUTIOTE3BI
0 pusuvecknx 00BEKTaX U SIBICHUSX;

e - 0CO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCcTH (DU3UKH;

e - [UTAHWPOBAHHUE CBOETO PA3BUTHS B TPUOOPETECHUHN HOBBIX (PM3UUECCKUX 3HAHUH;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3H TPUPOIBI, OOIIECTBA M IKOHOMHKH, B TOM YHCIIE C
UCTIONIb30BaHNEM (PU3NYESCKUX 3HAHMUIA,



e - OIEHKA CBOMX JACHCTBUU C YYETOM BIMSHHUS Ha OKPYXKAIOUIYIO CpEeay, BO3MOXHBIX TJIOOQIBHBIX
OCJIEJICTBUM.

METANPEIJMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOoe€HHS HporpaMMbl Mo (U3MKE HA ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs Y
oOyuatomerocsi Oyayr chopMUpOBaHbI MeTanpeaMeTHbIe Pe3yJbTAThl, BKIIOYAIOUINE I[103HABATEIbHbBIC
YHHUBEpCaJIbHbIC YUeOHbIC ACHCTBUS, KOMMYHHKATHBHBIC YHUBEPCAIbHbIC y4eOHbIC NEHCTBHS, PETyIATUBHBIC
YHHUBEpCaJIbHbIE YUeOHBIE ICHCTBHUA.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jiornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEePHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUIA);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIINN, OCHOBaHUS JUIst 0000IICHUS M CPABHEHUS;
BBISIBIIATH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMbIX (DaKkTax, JAHHBIX M HAOIIOACHUSX,
OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSM;

BBISIBJISITH TPUYMHHO-CIICICTBEHHBIE CBSI3H NP U3Y4EHUN (PU3NYECKUX SBJICHUH U MIPOIIECCOB, AETaTh
BBIBOJIBI C MICTIOJIb30BaHUEM JCTYKTUBHBIX U HHIYKTHBHBIX YMO3AKIIOUEHHH, BBIABUTATh THIIOTE3HI O
B3aMMOCBSI35IX (DU3UYECKHUX BEINYHH;

CaMOCTOSTENILHO BBIOMPATH CIIOCO0 perIeHus yueOHoN (HU3MUECKOM 3a1auul (CpaBHEHNE HECKOIBKIX
BapUAHTOB pEIICHHUs, BHIOOp HamOosee MOAXOISIIEr0 ¢ y4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI NHCTPYMEHT MTO3HAHMUS;

MPOBOANTh IO CaMOCTOSITENHHO COCTABIEHHOMY IUIAHY OMBIT, HECIOXHBIN (U3HUecKui
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NUECKOTO SIBJICHMUS;

OIICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(GOPMAIIUIO, TIOJYYEHHYIO B XOJI€ UCCIICIOBAHUS
WJIHM OKCTIEPUMEHTA;

caMoCTOSITeNbHO (OPMYTUPOBAaTH O00OOIIEHHS M BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HaOJII0JICHNs, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JabHEHIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKXKE BBIIBUTAThH
MIPEINONIOKEHHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Padora ¢ unopmanmeii:

MIPUMEHSTh PAa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alIpOChl IPU MOUCKE U 0TOOpe MHPOpPMALMK HIIN
JAHHBIX C YU4ETOM MPEATIoKEHHOM yueOHOM (pru3nueckoi 3a1auu;

aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIIMIO Pa3IMYHBIX BUJOB U (HhopM
IIPE/ICTaBIICHMS;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaNIbHYIO (POpMY MpeCTaBlIeHUs HHOOPMALUK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMU CXeMaMHU, JuarpaMmmamMu, HHOM rpaguKoil 1 uX KOMOMHAIUSMHU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBHA:

B X0Jie 00CyXIeHUs y4eOHOTO MaTepuana, pe3yibTaToB Ja00paTOPHBIX paboOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOl TEMbI M BBICKA3bIBaTh MJICH, HAIICIICHHBIC Ha PENICHHE 3a1aun
Y TIoiIepKaHue OJIaroKenaTeTbHOCTH OOIICHHS;

COTIOCTABJIATH CBOU CYXKJIEHUS C CY)KJICHUSIMU IPYTHX YYaCTHUKOB TUAJIOTa, OOHAPYKUBATh pa3inyine
U CXOJICTBO MO3UIINIA;

BBIPA)XaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX M MUChbMEHHBIX TEKCTAX;



MyOIMYHO TPEACTABIATH PE3YJIbTaThl BBIOJHEHHOrO (DHU3MYECKOro OMbITa (IKCIEPUMEHTA,
WCCJICIOBAHMSI, POCKTA);

MMOHUMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON U WHAMBUAYAILHON paOOTHI MpU PEIICHUN
KOHKPETHOM (pr3n4YecKoi poOIeMbl;

MPUHUMATh LEJIH COBMECTHOHM JesATENIbHOCTH, OpPraHU30BBIBATH JACUCTBUA IO €€ MOCTHKEHUIO:
pacmipenenaTb poiu, 00CyXIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOW pabOThI, 00001aTh MHEHUS
HECKOJIBKUX JIFOICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3ysibTara M0 CBOEMY HAIPABIICHUIO U
KOOPJIUHUPYS CBOU ACHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOMMA TMPOAYKT MO KPHUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmszaums:

BBISIBJISTH TPOOJIEMBI B )KU3HCHHBIX M YICOHBIX CHTYAIMSIX, TPEOYIOMIMX JUIS PemieHUsT (PU3NIeCcKuX
3HAHUI;

OPUEHTHPOBATHCS B PA3NUYHBIX [OAXO0JAX MPHUHATHS pelleHud (MHAWBHUIYalbHOE, MPHUHSITHE
pelleHus B TpyMIe, IPUHITHE PEIIEHUI TPYIIoi);

CaMOCTOSATENIBHO COCTAaBJISITh AJITOPUTM pelIeHUsT (PU3NYECKON 3a7aud WK IJIaHA UCCIEAOBaHUS C
y4ETOM HMMEIOIINXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAThH Ipe/jiaracMbie
BapHaHThI PEIICHUH;

JenaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CﬂMOKOHTpOJ]L, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAalllX U IIpeJIaraTh IUIaH €€ N3MEHEHNS;

OOBSICHATh MPUYMHBI JOCTHXKEHHs (HEIOCTHIKEHUS) pe3ybTaToOB JESATENbHOCTH, JaBaTh OLIEHKY
NPUOOPETEHHOMY OTBITY;

BHOCHUTbH KOPPEKTHUBBI B JIESTEILHOCTD (B TOM YHUCIIE B XOJ BHIITOJIHEHUS (PU3UYECKOT0 HCCIIET0BaHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX 0OCTOSTENBCTB, U3MEHHUBIINUXCS CUTYallMH, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

CTaBUTH ce0sl Ha MECTO JIPYTrOro 4eJoBeKa B XOJI€ CIIopa WM IUCKYCCUU Ha HAYYHYIO TEMY, TIOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYroro;

MpU3HABaTh CBOE MPaBO Ha OUIMOKY MpH pelIeHHHM (PU3MYECKUX 3a/ad WM B YTBEPKACHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)arb
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

WCIOJIb30BaTh MOHATHS: (PU3NUECKHE M XUMHUUYECKUE SBIICHUS, HAOIOICHNE, YKCIIEPUMEHT, MOJIETb,
TUMOTEe3a, SAUHUIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHhIE€ COCTOSIHHS BEIIECTBA
(TBEpmoe, kMIKoe, Ta3000pa3HOE), MEXaHWYECKOe ABMKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSMOJIMHEHHOE), TPAeKTOPHsI, PABHOJACHCTBYIOMAs cria, Aedopmarus (yrnpyras, IIacTHUECKas),
HEBECOMOCTH, COOOILAIOIINECS COCY/IBI;

pasnuyathb sBieHus (IudQy3us, TEIIOBOE ABM)KEHHE YaCTHIl BEUIECTBA, PABHOMEPHOE IBIKEHHE,
HEpaBHOMEPHOE [IBWKCHWE, WHEPIHWs, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPABIX T C



3aKpeIUIEHHON OCBhI0 BPALICHHUs, INepefada JaBJIeHUs TBEPABIMH TEJIaMH, KUAKOCTSIMHM U Ta3aMH,
aTMoc(epHOe JaBJICHUE, IUIABAaHUE TEJ, MPEBPALICHUS MEXaHWYECKOH SHEPTUU) MO OMHCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JAHHOE (PU3NYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX SIBICHUI B OKpYXKalOIIEM MHUpPE, B TOM YHUCIIE
¢busnyeckue sSBICHHUS B MPHUPOJE: MPUMEPHI ABMXKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKUBOW U
HEXHUBOH MPUPOJIE, IEHCTBHE CHIIBI TPEHUS B IPUPOIE M TEXHUKE, BIUSHUE aTMOC(EPHOro JTaBICHUS
Ha XUBOW OpraHu3M, IUIaBaHUE PBIO, pbIUaru B TeJe YeJI0BEKa, IIPH STOM IEPEBOJUTH IPAKTUIECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) QU3UUECKUX SBICHUM;
OIMCBIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBICHUS, UCIONIb3Ys (PU3MUECKHE BEIMYHUHBI
(mMacca, 00BbEM, IUIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIA YIIPYTOCTH,
CHJIa TSDKECTH, BEC TeJa, Cujla TPEHUs, JaBjieHue (TBEPAOro Tena, KHUAKOCTH, ra3a), BHITAIKUBAIOLIAs
cujla, MEXaHu4yeckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CUJbl, KO3((ULHEHT Mose3Horo
NeUCTBUS MEXaHU3MOB, KMHETHYECKas M IMOTEHLHUANbHAs SHEpPrus), NpU OMNHCAHUM IPABHIBHO
TPAaKTOBATh (PM3UUECKUI CMBICI UCIIOB3YEMBIX BEIMYMH, MX 0003HAUCHHS U €AMHULIBI (PU3HUECKIX
BEJIMYMH, HAXOJIUTh (QOPMYJbl, CBSI3bIBAIOIIME JaHHYIO (U3UYECKYIO0 BEIMYMHY C JApYTUMU
BEJIMYMHAMH, CTPOUTH IPah)uKU N3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUECKUE SIBJICHUS U MPOLECCHI, UCIOJb3Yys MPaBUiIa CI0KEHUS
cwil (BIOJIb OJIHOM mpsAMoil), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena, IPaBUIIO PaBHOBECHS
ppiuara (010Ka), «30JI0TOE MPABUIO» MEXAHUKH, 3aKOH COXPAHEHHUS] MEXaHUYECKOH AHEpruu, mpu
3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMIUChIBATh €T0 MAaTEMAaTUUYECKOE BBIPAXKEHUE;
OOBSICHATH (pU3HUYECKHE SIBIICHUS, IIPOLIECCHl U CBOICTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHi
[IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUUYUHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
00BbsicHeHUE U3 1—2 JTIOrMYEeCKHUX [IaroB C OMOpoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PM3UUYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemaTb pacy€THble 3ajaud B 1—2 JeHCTBHSA, HMCMONB3YyS 3aKOHbI U (OPMYIbI, CBSA3BIBAIOIINE
¢u3nuecKkue BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUS 3aJlayd 3allMChIBaThb KPaTKOE YCIIOBHUE,
MOJICTABIATh (PU3NYECKUE BEIMYMHBI B (OPMYJbl U MPOBOJUTH PAacUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIEe, HEOOXOAUMBIE JUISl PEIIeHUs 3a]1a4, OLIEHUBATh PEATMCTUYHOCTD MOJy4YeHHOH (pu3ndecKoit
BEJIMYMHBI;

pacrno3HaBaTh Mpo0IeMbl, KOTOPHIE MOKHO PELIUTH NPU MOMOIIN (PU3HYECKUX METO/I0B, B ONTUCAHUH
HCCIIEIOBaHMS BbIIETATH IPOBEPSEMOE IPEANOI0KEHNE (TUIIOTE3Y ), pa3InyaTh U HHTEPIPETUPOBATh
MIOJTyYEeHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, EJIaTh BHIBOJIBI [0 €r0 Pe3yJIbTaTaM;
MPOBOJIUTH OMNBITHl IO HAOMIOACHHUIO (PU3MUECKUX SBICHUM WM (PU3MUYECKUX CBOMCTB Tell:
(GbopMylnupoBaTh TMpPOBEpsiEMble MPEANONOKEHHUsS,, COOMPAaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyI0BaHus, 3aIIUCHIBATH XO/JI OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH NPSIMbIE U3MEPEHUS PACCTOSHUS, BPDEMEHHU, MAcChl Teja, 00bEMa, CUIIBI U TEMIIEPATYPHI ¢
MCIOJIb30BAHNUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATh OKAa3aHUS IPHUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUII;

MIPOBOUTH HCCIIEA0BAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMYUHBI OT APYTOil C UCIIOJIB30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PABHOMEPHO JBMXKYIIETOCS Telda OT BPEMEHU JBH)KECHUS
TeNla, CWJIbI TPEHHUS CKOJbXKEHHs OT Beca Tela, KadecTBa OOpabOTKM IMOBEpXHOCTEH Tel U
HE3aBHCUMOCTH CUJIbl TPEHUS OT IUIOIIAIU CONPUKOCHOBEHUS TE€J, CUJIbl YIIPYTOCTH OT YIJIMHEHUS
MIPYXUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOMN YacTH TeNa U OT MNIOTHOCTH KUJIKOCTH,
e€ HEe3aBHCHUMOCTH OT IUIOTHOCTH TeJla, OT TJYyOMHBI, Ha KOTOPYIO HOTPYKEHO TeNO, YCIOBHM
IUTaBaHUS TeJ, YCIOBUH paBHOBECHS pblyara M OJIOKOB), yUaCTBOBATh B IUIAHMPOBAHUU Y4EOHOTO
UCCIIEIOBaHMsI, COOMpaTh YCTAHOBKY W BBINOJHATH M3MEPEHMs, CIeays NMPEUIOKEHHOMY IUIaHy,



(bUKCUPOBaTh PE3YJbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYHH B BUJE MPETOKEHHBIX
TaOIUI ¥ TPAPUKOB, JIeTaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIICIOBAHMS;

MPOBOJNTh KOCBCHHBIE W3MEpPEHUS (M3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPIOTO TeJIa, CUJjla TPEHUSI CKOJIbKECHHUS, JTaBJICHUE BO3/TyXa, BRITAIKUBAOIIAS CHJIA, ICHCTBYIOIIAs
Ha MOTPYXEHHOE B KHUAKOCTh TEJI0, KOIPPHUIIMEHT IMOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAaHHU3MOB),
cleys IPEeII0KEHHOW MHCTPYKIUH: MPU BBHITIOJHEHUN U3MEPEHUN COOMpaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY M BBIUUCISATH 3HAUCHUE HCKOMOU BEJIMUUHBIL;

coOJro1aTh MpaBUiia TEXHUKH OE30IIaCHOCTH MU paboTe ¢ J1abopaToOpHBIM 00OPYIOBAHHEM;
YKa3bIBaTh MPHUHIUIIBI JICUCTBUS TPUOOPOB M TEXHMYECKHUX YCTPOWMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECS COCYIbI, O0apoOMEeTp, phluar, MOABM)KHBIA M HEMOJBIKHBIA OJIOK,
HAKJIOHHAS IIOCKOCTD;

XapaKTEePU30BaTh MPUHIIUIIBLI JCHCTBUS N3YYCHHBIX TPHOOPOB U TEXHHUYECKUX YCTPONCTB C OMOPOU
Ha WX OmnucaHus (B TOM 4HMCie: TMOAIIMITHUKH, YCTPOHCTBO BOJOMPOBOJIA, THIPABIUYECKUI TIpece,
MaHOMETp, BBICOTOMED, IMMOPITHEBOM HACOC, aPEOMET), UCTIOIB3YS 3HAHUS O CBOMCTBAX (PH3MUECKHUX
SIBJICHUI ¥ HEOOXO0IMMbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHl (HAXOAWTh HH(POPMAIMIO O IpUMEpax) IPaKTUYECKOrO HCIOIb30BaHUS
(bU3MYECKUX 3HAHUH B MOBCEIHEBHOW >KM3HU i1 oOecredeHusi 0€301acHOCTH Mpu OOpaIleHUuu ¢
npubopaMu W TEXHHMYSCKUMHU YCTPOWCTBAMHU, COXPAHCHHS 3J0POBbSI M COOJIIOJICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIECH cpefie;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HH(OpManuu B VHTepHETEe B COOTBETCTBUHM C 3aJaHHBIM
MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U TyTEM CpaBHEHHSI PA3TUYHBIX HCTOUHUKOB
BBIICTISITH MH(POPMAITUIO, KOTOPASI SIBJISICTCS TPOTUBOPESUNBOM UITH MOXKET OBITH HEJOCTOBEPHOM;
WCIIOJIb30BATh MPH BHITIOJTHCHUH YICOHBIX 3a/IaHUN HAYYHO-TIOMYJIIPHYIO JIATEPaATypy (pu3udeckoro
colepKaHusl, CIpaBOYHbIE Marepuaibl, pecypcbl cetu HTepHeT, Bianerb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopmanuy (HU3MUECKOTO COJAEpKaHUs, B TOM YHUCIE MyOJIMYHO JAenaTh KpaTKue COOOIIEHUS O
pe3ynbTaTax MPOeKTOB WM Y4€OHBIX UCCIEAOBAHUMA, TPU ITOM IPaMOTHO UCTIOIb30BaTh U3yUEHHBIN
MOHATHIHBIN anmapar Kypca QU3UKH, COPOBOXKAATH BBICTYIUICHHUE MTPEe3eHTAIIHEIH;

MPU BBITOJHEHUU YYEOHBIX MPOEKTOB M HUCCIIEIOBAHUI pachpenensaTb OO0s3aHHOCTH B TPYMIE B
COOTBETCTBUH C IOCTABJICHHBIMU 3aJa4aMH, CICIUTh 3a BBIIOJIHCHUEM IIaHa NCHCTBUM, aIcKBAaTHO
OLICHUBAaTh COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHNX.

K konny oOyuenuss B 8 kiacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)arb
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

UCIIOJIb30BaTh MOHATHS: Macca W Pa3sMEpPbl MOJIEKYJ, TEIUIOBOE [BHKEHHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BELIECTBA, KpHUCTAUIMYECKHMEe M aMop(Hble TeNa, HaCHILEHHBIH U
HEHaCBILIEHHBIH Map, BJaXKHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS SDHEPIUsl, TETJIOBOW IBUTaTelb,
AJIIEMEHTApHBIA AJEKTPUYECKUN 3apsf, DJIEKTPUYECKOEe I10Jie, MPOBOAHUKU U JUAJIEKTPUKH,
IIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE T10JI€;

pa3nuyath sIBJICHMs (TEIJIOBOE pACIIMPEHUE M CXKaTue, Terloneperaya, TEIUIOBOEe PaBHOBECHE,
CMauvBaHUe, KamWUIApHbIE SBJICHMS, HCHApeHHe, KOHJAEHCAIUs, IUJIaBJICHHE, KPUCTAJLIM3AIM
(oTBepneBaHuE), KHUIEHHE, Terulonepenadya (TEIJIONPOBOJHOCTh, KOHBEKIHUS, H3IY4YECHHE),
JIEKTPU3aLNs TEJl, B3AaUMOAECHCTBHE 3aps10B, AEUCTBUS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBUE MarHUTOB, I€HCTBUE MAarHUTHOTO I10JIsl HA IIPOBOJIHUK C TOKOM, 3JIEKTPOMAarHuTHas



MHAYKIMA) 1O ONUCAHUIO MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, J€MOHCTPUPYIOIIUX
JTaHHOE (PM3HUYECKOE SIBIICHHUC;

pacro3HaBaTh NMPOSBICHUE U3YYEHHBIX (U3UUECKUX SBICHUI B OKpYXKAIOIIEM MHUpPE, B TOM YHUCIIE
¢bu3nyeckue sBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE M KaWIISPHBIE SBJICHUS B IPUPOJIE,
KpHUCTaJUIbl B IIpupoe, uziaydenue CoiHla, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE
pOCBHI, TyMaHa, HHEs, CHEra, J3JEKTPUYECKHE SBJICHUS B aTMocdepe, 3JIEKTPHUUYECTBO >KHUBBIX
OpPTraHU3MOB, MArHUTHOE T10JI€ 3eMJIH, JpeiiQ MOI0COB, pOJIb MATHUTHOTO TTOJIS /711 )KU3HH Ha 3eMie,
NOJISIPHOE CHUSHUE, NPU HTOM IEPEeBOJUTh IPAKTUYECKYIO 3a7adyy B Yy4eOHYyI0, BBIAEIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIC CBOMCTBA TeN M (DU3UYECKHE SIBICHUS, MCIONB3YS (DU3MUYECKHE BEIMYUHBI
(Temrieparypa, BHYTPEHHSS SHEprusi, KOJWYECTBO TEIUIOTHI, YZAEJbHAas TEIUIOEMKOCTb BEILECTBA,
ylenbHas TEIUIOTa IUIABJICHUs, y/AeIbHAs TEIUIOTa MapooOpa30BaHus, yAeldbHas TEIUIOTa CrOpaHus
TOIUINBA, KOA(POUIMEHT IOJIE3HOTO JEHCTBHUS TEIUIOBOM MallUHBI, OTHOCUTEJbHAsl BIAXXHOCTb
BO3/lyXa, OJJIEKTPUYECKUH 3apsii, CHJIa TOKa, OJJIEKTPUYECKOE HANpPsIKEHUE, CONPOTHBIICHUE
MIPOBOJIHUKA, YAETHHOE COMPOTHBIICHHE BEIIECTBA, PA0OTa M MOIIHOCTD IEKTPHUECKOTO TOKA), IPU
OINMCaHUM TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIUYHMH, 0003HAUCHUS U
eIMHUIBl (PU3MUYECKUX BEJIUYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PHU3UUECKYIO
BEIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKM M3YyYCHHBIX 3aBHCHUMOCTEH (DHU3MUYECKHX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKHE SIBICHUS U IPOLIECCHI, UCII0JIb3YSl OCHOBHBIE IOJI0KEHUS
MOJICKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHMs BEIIEeCTBA, HNPUHIUI CYNEpHO3ULMMU TMojied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma aJis ydJacTKa Lemu, 3aKoH J[Koymsi—
JleHua, 3aKOH COXpaHEHMs SHEPruu, NPU 3TOM J1aBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3alHUChIBaTh €70 MATEMaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3NYECKHE TMPOLECChl M CBOMCTBA TeJ, B TOM YHCIE€ U B KOHTEKCTE CHUTYaIHH
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh TNPUYUHHOCIEJICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ 0nopoi Ha 1—2 N3y4eHHbIX CBOWCTBA PU3NUYECKUX SIBJICHUMH,
($U3NYECKHUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiaTb pacy€THble 3ajauyd B 2—3 JeHCTBHSA, HMCIONB3YS 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE
¢u3nuecKkre BETUYMHBI: HAa OCHOBE aHajJM3a YCJIOBHUS 3a/ladd 3allMChIBaTh KPAaTKOE YCIIOBUE,
BBISIBJISITH HEJIOCTATOK JIaHHBIX JUISl pEIICHUs 3a/1a4H, BBIOMpaTh 3aKOHBI U (POPMYIIbl, HEOOXOUMBIE
11 €€ pelIeHus, MPOBOANUTh PACUETHI U CPAaBHUBATH MOIYUYE€HHOE 3HaUCHHE (PU3HUECKON BETMUMHBI
C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH (PU3NYECKUX METOAOB, UCIIONIb3Ys
ONMCAaHUE HCCIIEOBaHUs, BBIIEIATH MPOBEPSEMOE MPEANOI0KEHHE, OLEHHWBATh MPaBUIBHOCTh
MOpsAJIKA IPOBECHUS UCCIIEN0BaHNs, 1€aTh BbIBOJBL;

MPOBOJUTH OIBITHI IO HAOMIOACHUIO (U3UYECKUX SBICHUH WIM (PU3HMUECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJICHMSI, 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro o0béMa, TeMrepaTyphl, CKOPOCTH
mpolecca OCTBhIBaHWS M HarpeBaHus NpU HM3ITYYEHMHM OT I[BeTa H3ydaroleil (moriomiaromei)
MIOBEPXHOCTHU, CKOPOCTh UCIIAPEHUSI BOJIBI OT TEMIIEPATYpPhI KUAKOCTH U IUIOIIAIN €€ TOBEPXHOCTH,
UIEKTpU3alMs Tel U B3aUMOJECHCTBUE D3JIEKTPUUECKHUX 3aps/ioB, B3aUMOJAEHCTBHUE IMOCTOSHHBIX
MarHMTOB, BU3yaJlM3allisl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, I€UCTBHS MarHUTHOTO MOJIS Ha
MIPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUraTels MOCTOSHHOTO TOKA):
(bopMyIMpOBaTh pOBEpsEMbIe IPEINOJIOKEHHs, COOUPAaTh YCTAaHOBKY U3 IPEAJIOKEHHOTO
000py/ZI0BaHUSs, OIHMCHIBATh X0 ONbITa U (POPMYITHPOBATH BBIBOABI;



BBINOJIHATh NPSMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHOW BIaKHOCTH BO3JlyXa, CHJIBI TOKA,
HaNpsOKCHUST C HCIOJB30BAHUEM AaHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3UYECKUX BEIMYHMH,
CpaBHUBATh PE3YyJIbTATHI H3MEPEHUH C YUETOM 33/1aHHON a0COJIIOTHOW MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (hr3MUYEeCKON BETMUMHBI OT JPYTOH C UCII0JIb30BaHUEM
OpSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHUS IIPOBOJHMKA OT €ro JUIMHBI, IUIOLIAaU
MOTIEPEYHOT0 CEUEHHs M YIEIbHOTO CONPOTHUBICHHS BELIECTBA MPOBOJHHUKA, CHUIIBI TOKA, HIYIIETO
yepe3 NPOBOJHHUK, OT HANpPsDKEHUs Ha MPOBOJHHMKE, MCCIIECJOBAHUE IIOCIEAOBATEIFHOTO U
HapajuieIbHOr0 CO€AMHEHUI MPOBOJHUKOB): IJIAHUPOBATh HCCIEI0OBAHUE, COOMPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHUs, CIeAys IMPEeUIOKEHHOMY IUIaHy, (PUKCHPOBaTh PE3YNbTaThl MOJy4YEHHOMH
3aBHCUMOCTH B BHJIE TaOIUI] U TpaMKOB, JeNaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;
MPOBOJIUTh KOCBEHHBIC H3MEpEHHUs (U3UYECKUX BeIMYMH (yAeTbHas TEIIOEMKOCTh BEUIECTBA,
COIIPOTHBIIEHUE ITPOBOIHUKA, pa00Ta M MOLIHOCTh 3JIEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHNH,
coOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJEys MpPeIIOKEHHOM HHCTPYKLUHU, U BBIUUCIATH
3HAYCHUE BEJIMYHHBI,

coOJIr0aTh MpaBHiIa TEXHUKH OE30MIaCHOCTH MPH padOTe ¢ 1abopaTopHbIM 000pYyI0OBAHUEM;
XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOii
Ha MX ONucaHMs (B TOM YHCIIE: CUCTEMa OTOIUIEHHUsS JOMOB, T'MI'POMETp, NapoBas TypOHHA,
amMIiepMeTp, BOJBTMETP, CUETYMK ODIIEKTPHUUECKOW DSHEPTHH, DJIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIE IEKTPONPUOOPH! (IPUMEPHI), MIEKTPHUECKUE TPEIOXPAHUTEIH, dJICKTPOMArHHT,
JIEKTPOJBUraTeNlb MOCTOSHHOTO TOKa), UCMOJb3YSl 3HAHUS O CBOMCTBAaX (U3UUECKUX SIBICHUH U
Heo0XoAuMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA W HW3MEPUTENbHBIE MPHUOOPHI MO CXeMaM |
CXEMaTHYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, NICHXPOMETP, THTPOMETP, JBHUTATEIb
BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBl 3JIEKTPUUYECKHUX Iernen ¢
MOCJIeI0BATENbHBIM U MapaJUIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAYEHUs
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;

MPHUBOANTH TPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MPHUMEPax) MPAKTHUECKOTO HWCIOIH30BAHMUS
(¢u3n4ecKUx 3HaHUI B MOBCETHEBHOM XU3HU I obecrieueHus: Oe30MacHOCTH MpU OOpalleHUH C
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/I0pOBbsI M COONIONEHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOILIEH cperie;

OCYIIECTBIISTH MMOMCK HHPOPMALIUU PU3HIECKOTO coiepkanus B IHTepHeTe, Ha OCHOBE MMEIOIITHXCS
3HaHUN W TyTEM CpaBHEHMS JOMOJIHUTENIBHBIX HCTOYHMKOB BBIACHATH WH(GOpPMAIHIO, KOTOpas
SBIISICTCS IPOTUBOPEUYNBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

WCTIOJIH30BATh MPH BBITIOJTHEHUH y4eOHBIX 3aaHUi HAYYHO-TIOMYJISIPHYIO JINTEPATypy pr3mueckoro
COZIep)KaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetn VHTepHeT, BlaaeTh MNpHEMaMHU
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JlaBaTh COOCTBEHHBIE NMHUCBMEHHBIE M KpaTKHe YCTHbIE COOOIIeHUs, 0000mast HHPOpMALIUIO U3
HECKOJIbKUX HWCTOYHHUKOB (U3UYECKOTO COJEPKaHWs, B TOM YHCIE MYOIUYHO TMPEICTABISATH
pe3yabTaThl MPOCKTHOM HITM UCCIIEOBATEIBCKON EATEILHOCTH, TIPH 3TOM TPAaMOTHO HCIOIIB30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BHICTYINICHHE MTPE3EHTALHEH;

IPU BBINOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN (DU3NYECKUX MPOIECCOB PACHpPEACIATH
00513aHHOCTH B TPYIIIIE B COOTBETCTBHH C TIOCTABICHHBIMH 3a/ladaMH, CIEIUTh 32 BBITIOJHEHUEM
TUTaHa ICHCTBUH U KOPPEKTUPOBATH €T0, aJIEKBATHO OIICHWBATh COOCTBEHHBIN BKIIA]] B IEATEIILHOCTh
TPYIIbI, BBICTpAaUBaThb KOMMYHHMKATHBHOE B3aUMOJIEHCTBUE, NPOSIBIISAS TOTOBHOCTh pa3pellaTh
KOH(QJIUKTBI.



K xonmy oOyuyenuss B 9 kjacce mpeaMEeTHBbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpPaXkaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

HCIOJIb30BaTh IOHATHA: CUCTEMA OTCuUéTa, MaTepHalibHas TOYKA, TPAEKTOPHUs, OTHOCUTEIBHOCTH
MEXaHUYECKOro ABMKEHUs, 1edopMmanus (ynpyras, iiacTuueckas), TpeHue, EeHTPOCTPEMUTEIbHOE
YCKOpPEHHE, HEBECOMOCTh U IIEPerpy3KH, LIEHTP TSKECTH, a0COIOTHO TBEPOE TENO, LIEHTP TAKECTU
TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHMsl U BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPa3BYK,
AJIGKTPOMArHUTHBIE ~ BOJHBI, IIKajda JJEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JAbHO30PKOCTh, CHEKTPbI HCITYCKAaHUS U MOIIIOIIEHUS, alb(a, 6eTa- 1 raMMa-u3J1y4eHuUs], U30TOIbL,
sJIepHAast SHEPIreTHKA;

pa3nuyarth sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IIPSIMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBHXKEHHE, CBOOOJIHOE MAJCHUE Tell, PaBHOMEPHOE IBMKEHHE 1O OKPYKHOCTH,
B3aUMOJICHICTBUE TeEJI, PEAKTUBHOE JBI)KEHHE, KosiebaTelbHOE JIBUKEHHE (3aTyXarouue u
BBIHY)KJICHHbIE KOJICOaHUs), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacupocTpaHEeHHEe, OTPAKEHHE M IIPEJIOMIICHHE CBETA, IOJHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasnoxkeHue Oenoro cBeTa B CHEKTP U CIIOXKEHHE CIEKTpajbHBIX IBETOB, JUCIEPCHUSI CBETA,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTPa U3IY4EHHUs) [0 ONHUCAHHIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX AAHHOE (PU3NYECKOE SIBIICHUE;
pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PM3MUECKUX SBICHHHA B OKPY)KAIOIIEM MHpE (B TOM UYHUCIIE
¢usnveckne SBICHUS B MPUPOJE: NMPIJIMBBI U OTJIHUBHI, JBWKeHHE TulaHeT COJHEYHON CHCTEMBI,
pPEaKTUBHOE IBW)KCHHUE JKHUBBIX OPraHM3MOB, BOCIIPUATHE 3BYKOB J>KHBOTHBIMHM, 3€MIIETPSICEHUE,
celicMUYecKHe BOJIHBI, I[yHaMH, 3XO0, I[BETa TeJ, ONTUYECKHE SBJICHUS B MPUPOJE, OMOIOTHYECKOe
NeicTBE BUIUMOrO, YyJIbTPA(QHUOIETOBOIO M PEHTTEHOBCKOTO W3JIyUYE€HUH, €CTECTBEHHBIN
paavoOaKTUBHBIN (OH, KOCMUYECKUE JIy4M, PaJMOAKTUBHOE W3IyYEHHE MIPUPOJHBIX MHUHEPAJIOB,
JeicTBUE PAJIMOAKTUBHBIX U3JIy4E€HUI Ha OpraHu3M 4eIoBeKa), IPU TOM NePEeBOIUTh IPAKTHUYECKYIO
3aJjauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (DU3NUECKUX SBICHUA;
OINMCHIBAaTh W3YYCHHBIE CBOMCTBA T€I U (PU3NYECKHUE SBIEHUS, UCIOJIB3Ys (PU3NYECKUE BETUUMHBI
(cpeaHsisi © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHH, YCKOPEHUE, ITepeMEILEHNUE,
IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOIO
NajJeHusi, BeC Tela, MMITYJbC Tela, MMIYJIbC CHJIBI, MeXaHW4eckas paboTa M MOIIHOCTH,
MOTEHIIMAJIbHAsl PHEPIusl Teja, MOJHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIHaJIbHAs SHEPrus
C)KAaTOM MpYKUHBI, KUHETUYECKasi SHEPrus, MOJHAs MeXaHWuyecKas HSHEprus, MepuojJ M 4acToTa
KoneOaHul, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBE€Ta, IIOKa3aTeib
MPEJIOMIICHHUSI CPE/ibl), IPU OMMCAHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICT HMCHOIb3YEMBIX
BEJIMYMH, 0003HAUEHUS U EAUHMIIBI (PU3NYECKUX BEJIMYHMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JNaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMU BEJIMYMHAMHU, CTPOUTh TpaduKU HU3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SBJICHUS U MPOLECCHl, UCIOJb3Ys 3aKOH COXPAaHEHUS
SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHMSI, IPUHIIMI CYNEPHO3UIIMH CUJI, TPUHLIUII OTHOCUTEIBbHOCTH
lanunest, 3akonsl HbloTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBI OTPAXKEHUS M MPETOMIICHUS
CBETa, 3aKOHBI COXPAaHEHUS 3apsAJ0BOI0 U MAaCCOBOI0 YHCEN IIPHU SIIEPHBIX PEAKIUAX, IPH ITOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OOBACHATH (U3UYECKHE NPOLECChl W CBOICTBA Tel, B TOM 4YHCIE€ M B KOHTEKCTE CHUTYaluil
MIPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHUE U3 2—3 JIOTMYECKHX LIaroB C ONOpoi Ha 2—3 U3Y4YEHHBIX CBOWCTBA (PU3NYECKHX SBICHUH,
($U3NYEeCKHUX 3aKOHOB UM 3aKOHOMEPHOCTEH;



pemaTth pacu€THbBIC 3a7aun (ONMUPAIONIUECcs Ha CUCTeMY M3 2—3 ypaBHEHHUI), HUCTOJb3Ysl 3aKOHBI U
(bopmyIbl, CBA3bIBaONINE (PU3NYECKHE BETUUMHBI: HA OCHOBE aHAJIM3a YCIOBHS 337a4M 3aliCHIBATh
KpaTKO€ YCIIOBHE, BBIIBIATH HEJOCTAIOIIME WM H30BITOYHBIC [aHHBIC, BBIOMpATh 3aKOHBI WU
¢bopMynbl, HeOOXOAMMBIE MJsl pELIeHMs, MPOBOAUTH pPAac4y€Thl M OLIEHWBATh PEATMCTUYHOCTD
IIOJIyYEHHOT' 0 3HaYCHMsl (PU3NUYECKON BEIMUHHBI;

pacro3HaBaTh MpoOIEeMbl, KOTOPBIE MOYKHO PEIIUTH MPU NOMOIIU (PU3NIECKHX METOOB, UCTIOIb3Ys
ONMCAaHUE HCCIIEIOBAaHUS, BBLICIATH HPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh IPAaBUIBHOCTh
HopsiAKa MPOBEJCHUS UCCIIA0BaHMSL, IeJIaTh BbIBOJIbI, HHTEPIPETHUPOBATH PE3Y/IbTaThl HAOIIOACHUI
U OIIBITOB;

MPOBOJIUTH ONBITHI IO HAOTIOACHUIO (PU3NYECKUX SIBICHUIN MM (PU3NIECKUX CBOIMCTB Tel (M3y4eHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpAHEHUS DSHEPrUH, 3aBUCUMOCTH IEpHOAa KOoJeOaHui
IPY>KHHHOTO MasiTHUKAa OT MAcChl Ipy3a U KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KoJieOaHUH, MpAMOIMHEHHOE pacpPOCTPAHEHUE CBETA, pa3ioKeHHe OeI0ro cBera B CHEKTP,
M3ydeHHE CBOWCTB HM300paKEHHS B IUIOCKOM 3€pKaje€ M CBONCTB H300paXCHHs IpenMeTa B
coOuparomeld JWH3e, HAONIONEHHE CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB  HM3JIYYCHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOIO Habopa 00OpYAOBaHMs, ONUCHIBATH XOJ
OIIBITA U €r0 PE3yNbTaThl, POPMYIUPOBATH BHIBOJIBI;

IIPOBOAUTH IPU HEOOXOIMMOCTH CEpHUI0 MPSMBIX H3MEPEHMM, OImpezesss CpeaHee 3HaueHHe
U3MepsieMOil BeNWYHMHBI ((POKYCHOE pacCTOSIHHE COOMparomieil JIMH3bI), 00OOCHOBBIBATH BBHIOOP
criocoba u3MepeHus (H3MEPUTEILHOrO Ipudopa);

IPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEIMYUH C HCHOJIb30BAHUEM IPSAMBIX
M3MEpEeHUH (3aBUCUMOCTh IMyTH OT BPEMEHU TPU PAaBHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOM
CKOpPOCTH, IepHoja KojJeOaHU MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YyIJa
OTpPaXKEHMsI CBeTa OT YyIja MaJeHHs M Yrja HOpeloMJIEHUS OT yIja MaJieHus): IUIaHUPOBaTh
UCCIIeIOBAaHNE, CAaMOCTOATENBHO COOMpaTh YCTaHOBKY, (PUKCHpOBATh pPE3yJlbTaThl IMOJYyYECHHOH
3aBHCUMOCTH (PM3UYECKUX BEITUYMH B BUZIE TAOIUI] M rpadUKoB, AeiaTh BBIBOJBI MO pe3yIbTaTaM
HCCIIEIOBaHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI (PU3HMUECKUX BEIUYHH (CPEIHSISI CKOPOCTh U YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM  JIBJKCHMM, YCKOPEHHME CBOOOJHOIrO TMajJeHUs, KECTKOCTb MPYKUHBI,
KO?(Q(ULHUEHT TpEeHMsI CKOJIbKEHUS, MeXaHWuyeckas paboTa M MOUIHOCTb, 4YacTOTa U MEpUOJ
KoJe0aHuil MaTeMaTHYeCKOro M MPY>KMHHOI'O MAasTHUKOB, ONTHYECKAas CHJIa COOMparoleil JUH3BL,
palMOaKTUBHBIA ()OH): IMIAHUPOBATh H3MEPEHUs, COOUPATh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY M
BBINOJIHATE U3MEPEHUs, CIenysl MPEeATOKEHHON MHCTPYKIUH, BBIYUCIATH 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATH MOTYYEHHbIE PE3YIbTAThI C YUETOM 33JaHHOMN MOIPEUTHOCTH U3MEPEHUI;
co0JII0AaTh MpaBuiia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;
pas3nuyaTh OCHOBHBIE MPU3HAKN U3YYEHHBIX (PU3MUECKUX MOJIENel: MaTepualibHas TOUKa, aDCOIOTHO
TBEPJOE TEJO, TOUYEUHBI WMCTOYHHMK CBETa, JydY, TOHKas JIMH3a, IJIAHETapHas MOJeib aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO S1pa;

XapaKTepru30BaTh MPUHIIMIEI JCHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOit
Ha UX OMHUCaHM (B TOM YHCIE: CIIUAOMETP, NaTUUKU MOJOKEHUS, PACCTOSHUS M YCKOPEHHUS, PAKeTa,
9XO0JIOT, OYKH, MEPUCKOII, GOoToanmapaT, ONTUYECKHE CBETOBO/BI, CIIEKTPOCKOI, JO3UMETP, KaMepa
Bunbscona), ucnosnb3ysl 3HaHUS O CBOMCTBaX (PU3WYECKUX SBJICHUN M HEOOXOAUMble (U3HUECKUe
3aKOHOMEPHOCTH;

UCTOJb30BaTh CXEMbl M CXEMaTHYHBIE pHUCYHKH H3YYEHHBIX TEXHHUUYECKUX YCTpPOWCTB,
W3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IMPOLIECCOB MPU PEHICHUH Y4eOHO-TTPaKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI JUIsl IOCTPOSHUS N300paXKEHUH B INIOCKOM 3€pKajie U COOUparoLIel JINH3E;



MPUBOJUTH TNPUMEPH (HAXOOUTh HH(OpPMALMIO O MpUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
¢u3MYeCKUX 3HAHUHI B MOBCETHEBHOM XHU3HH I oOecnieueHust O€30MacHOCTH HpU OOpamieHuu ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMHM, COXPAaHEHHs 3JI0pOBbsI M COONIONEHHS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPYKaIOILEH Cpee;

OCYIIECTBIATh MOUCK HH(pOpManuu (U3HUECKOro coiepxaHus B VHTepHeTe, caMOCTOSTENbHO
(dbopMynHMpys TOUCKOBBIH 3ampoc, HAXOAUTh MYTH ONPEACICHHS JOCTOBEPHOCTH IOJIYy4ECHHON
nH(pOpMaIUY Ha OCHOBE UMEIOIIMXCS 3HAHUN U JJOTTOJTHUTEIbHBIX UICTOYHUKOB,;

WCIOJIb30BATh MPH BHIMOIHEHUH Y4eOHBIX 33/1aHUi Hay4YHO-TIOMYJIAPHYIO JIUTEPaATypy (pusudeckoro
COJIep’KaHusl, CIPAaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHer, BiageTh MOpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3J1aBaTh COOCTBEHHbIE MUCHbMEHHBIC M YCTHBIE COOOIEHNS HA OCHOBE MH()OPMAIMH U3 HECKOJIBKHX
HMCTOYHUKOB (U3UYECKOTO COAEpKAHMS, MyOIMYHO MPEACTABIATh PE3YylbTAaThbl NMPOCKTHOW WIH
HCCIIEIOBATENLCKON JEeSTENbHOCTH, MPU ATOM I'PaMOTHO HCIIOJIb30BaTh M3YyYEHHBIA MOHSATHITHBIN
anmapar M3y4aeMmMoro paszesia (M3MKH U COINPOBOXKJIATh BBICTYIUIEHHWE MpPE3EHTaLUed C y4€ToM
0CcOOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koju4ecTBO 4acoB DJ1eKTPOHHBIE
HaunMeHoBaHHeE pa3aei0B H TeM nudpoBbIe
Ne n/m P Kontpoabnsie  IIpakTuyeckue (mucpp )
MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. ®uznka u e€ posib B NO3HAHUY OKPY/KAIOLIEr0 MUpa
bubmuoreka LIOK
1.1 dusnka - HayKa 0 IPUPOIE
y PHpO https://m.edsoo.ru/7f416194
b K
1.2 dusnueckue BEINUNHBI 1 nbmotexa O
https://m.edsoo.ru/7f416194
1.3 EcrecTBEHHOHAYYHBII METO IO3HAHUS 1 buGnnorexa IOK
’ ¥ https://m.edsoo.ru/7f416194
Hroro no pazgeny
Pazpnen 2. [lepBoHayajibHbIe CBeleHUS 0 CTPOCHUM BellecTBa
bubmuoreka IIOK
2.1 CTpoeHUe BelIeCcTBa
P 1 https://m.edsoo.ru/7f416194
99 JIBm>keHre U B3aUMOJICHCTBUE YaCTHI] 1 Bu6nuoreka IJOK
' BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperarHble COCTOSIHUSA BEIECTBA Bubmiorexa OK
' P m https://m.eds00.ru/7f416194
HUroro mo paznemy 5
Paznen 3. /IBuikeHHe U B3auMo/ieiicTBHE TeJl
Bu6nmoreka IJOK
3.1 MexaHngeckoe eHue 3
XAHITACCKOC JIBHACHH https://m.edsoo0.ru/7f416194
3.2 WHepuus, macca, INIOTHOCTh 4 1 bubmoreia HOK

https://m.edsoo0.ru/7f416194



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

bubmuoreka LIOK

3.3 Cuna. Bupst o 14 2 https://m.eds00.ru/7f416194
HUroro no paznemy 21
Pasnen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. llepenaua naBnenust TBEpAbIMU 3 bu6nmoreka IJOK
' TEIaMU, KUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bu6nmoreka IJOK
4.2 JlaBIIeHHe KHIKOCTH 5 https://m.edso0.ru/7f416194
Bu6nmoreka IJOK
4.3 A 6
TMOC(EPHOE JaBJICHUE https://m.edsoo.ru/7f416194
44 JelicTBrE KUAKOCTH U Ta3a HA MOTPYXKEHHOE 7 3 bubmmorexa [IOK
' B HUX TEJIO0 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Paznesn 5. PaGota u MomHOCTh. JDHeprus
bubmuoteka IIOK
5.1 Pa6 3 1
abOTa M MOTIHOCTE https://m.edsoo.ru/7f416194
5.2 IIpocTeie MexaHU3MBI 5 1 buomiorexa [IOK
https://m.edsoo.ru/7f416194
bubmoreka IIOK
. M 4 1
53 CXAHHECkasd SHEpri https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KonuuyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakTuyeckue
NMpOrpamMMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsI
pecypcsl
Pazpnen 1. TenuioBble siBjIeHUs
bu6nmoreka IJOK
11 C i 7
TPOCHHE I CBOHCTEA Bettiecta https://m.edsoo.ru/7f4181ce
bubmuoteka LIOK
1.2 T 21 1 5
CIUIOBEIE [IPOLIECCHl https://m.edsoo.ru/7f4181ce
HUroro mo paznemy 28
Paznen 2. DnekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
51 DJneKTpudecKue 3apsaabl. 3apsyKEHHbIE Tea 7 1 bubnuorexa LIOK
' U UX B3aUMOJCICTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3NEKTPUUYECKUI TOK 20 2 7 bubmmorexa LIOK
https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
2. M 1 1.
3 ATHHTHPIC ABICHIA 6 ° https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
24 4
DIEKTPOMATHHTHAA HHIYKINA https://m.edsoo.ru/7f4181ce
HWroro mo paznemy 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14.5



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

9 KJIACC

Kosu4ecTBO 4acoB DJ1eKTPOHHBIE
HaunMenoBaHue pa3aesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie  IIpakTuyeckue (mucpp )
nporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
Pa3gen 1. Mexannueckue siBJeHUS
11 MexaHn4ecKoe ABMKECHHE H CIIOCOOBI €T0 10 1 bubmmoreka [JOK
' OTHCAHUS https://m.edsoo.ru/7f41a4a6
Bu6nuoreka IJOK
1.2 B 7 20 1 3
SAUMOJICHCTBHE Tel https://m.edsoo.ru/7f41a4ab
Bu6nmoreka IJOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4ab
Uroro mo paznemy 40
Pasznen 2. MexaHHYecKHe K0JI€0AHUS M BOJHBI
2.1 Mexannueckue KojeOauus 7 3 buGnnorexa IOK
https://m.edsoo.ru/7f41a4ab
bubmoreka IIOK
2.2 M .3 8 1 3
CXAHUHICCKHE BOTHEL. IBYK https://m.edsoo.ru/7f41a4ab
Hroro no pazneny 15

Paznen 3. 3J'IeKTp0Mal"HI/ITHOC MoJI€ M JJICKTPOMATrHUTHBLIC BOJTHBI

31 DNEeKTPOMArHUTHOE TIOJIE U
' 3JIEKTPOMATrHUTHBIC BOJTHEI

Wroro no pazneny

Pa3nen 4. CBeToBbI€ IBJCHUSA

41 3aK0OHBI paCIIPOCTPAHCHHUS CBETA

6

bubmuoreka IIOK
https://m.edsoo.ru/7f41a4a6

Bu6nmoreka IJOK
https://m.edsoo.ru/7f41a4a6



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

bubmunoreka LIOK

4.2 JIuH3BI U ONITHYECKHE TPUOOPHI 6 3 htts://m.edsoo.ru/7fA1a4a6
bu6nmoreka IJOK
4.3 Paznoxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro o pa3neny 15
Pasnes 5. KBanToBbIe iBIeHHS
bubmunoreka LIOK
5.1 Hcnyckanne v TIOTIIONIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuoreka LIOK
52 (CTpoetie ATOMHOr0 51pa 0 1 https://m.eds00.ru/7f41a4a6
Bu6nmoreka IJOK
. A 7 1
5.3 JIEpPHbIE peaKIiu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnes 6. [loBTOpHUTEIbHO-00001IAK0IINI MOAYJIH
6.1 [ToBTopenue n 0600IIEHUE CONEPKAHUS 9 9 Bubmuorexa [JOK
' Kypca gusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
HWroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

KonuuyecTBO 4acoB DJIeKTPOHHbIE

Ne Jara nu(ppoBbIe
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero u3yyeHuss  o0pa3oBaTeibHbIE

padoThI padoTsI pecypebi

®usnuka — HayKa 0 Ipupone. Asnenus
npupoabl. PU3NUECKHE SBICHHSA

MexaHn4ecKue, TETIOBbIE, dJIEKTPUIECKHE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBIICHHUS

3 dusuveckre BeIMYUHBI U UX U3MEPEHUE 1

Ypok-uccnenoanue "U3mepenne
4 TEMIIEPATYPHI TIPH ITOMOIIH KUAKOCTHOTO 1 1

TEpPMOMETPA U AaTUHKA TEMIIEpaTyphl"
Kak ¢usuka u nqpyrue ecrecTBEHHbIE HAYKH
H3y4aroT npupoay. EcTecTBEeHHOHAYYHBIN bubnuorexa LIOK

MeToA no3Hanus. Onucanue GU3NIECKUX https://m.edsoo.ru/ff09f72a

SIBJIEHUH C IIOMOILLIO MOJIEIeH

Ypoxk-uccnegoranue "IIpoBepka runoressr:
JIaJIbHOCTH MOJIETA IIapUKa, MYyIIEHHOTO
TOPU30HTAJIBHO, TeM OOJIbIIe, YeM OoJIbIIe
BBICOTA ITycKa"

Crpoenmue BemiectBa. OMBITHL, Eubs 10K
nOIMOTEKA

7 1
AOKa3bIBAKOIHNEC JUCKPETHOC CTPOCHUC https://m.eds00.ru/ff09fe0a

BCIIIECTBA

Bu6mmoreka IJOK

8 1
JIBIDKHNE HACTHIL BEIIECTBA https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoBanue «ONbITH 10
9 HaOJIIO/ICHUIO TEIIJIOBOI'O PACIIIUPEHHUSI 1 1
ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

AFpeFaTHI:Ie COCTOsIHHMA BCIICCTBA

BzanmocBs3b MCXKOY CBOICTBaMHU BC€IICCTB B
Pa3HBIX arp€raTHbIX COCTOAHUAX U UX

bu6nmoreka IJOK

1 ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0OEHHOCTH arperaTHBIX COCTOSHUIA BOIBI
12 Mexanuueckoe nBUKeHUE. PaBHOMEpHOE U bubnuoreka [JOK
HEpaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bu6nmoreka IJOK
13 CKopocTs. EAHHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTr 1 BpeMeHU IBIKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
HNueprus. 3akon naepuun. B3aumonencreue
15 Ten Ealc pUYUHA I/ISMpeHeHI/ISI CKOPOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBUKCHHS TEJT
16 IInoTHOCTH BemecTBa. Pacuet Maccel n bubmuoreka LIOK
o0beMa Tena Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabora «OnpeneneHue
IDIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3amau no teme "I[IMoTHOCTH bubmuoreka IIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuia KaK XapaKTepUCTHKA B3aUMOJICHCTBHS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3yuenue
20 3aBUCHMOCTH pacTsoKeHUs (aedopmarmn)
HPY’KUHBI OT IPUIOKEHHON CUIIBDY
21 SIBnenne Tarorenus. Cuiia TsHKeCTH
CBsi3p MEXIy CHIION TSHKECTH U MacCoil Tena.
22 Bec Tenma. Pemenne 3amad no teme "Crnna bubmorexa HOK

TsoxecTH"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

23 Cuna TsbKecTH Ha APYrUX IUIaHETax. bubnuoreka [JOK
®u3nYeCKre XapaKTEPUCTUKHU INIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka LIOK

24 Hsmepertne cit. JiHaMoMeTp https://m.edsoo.ru/ff0al8cc

bubmuoreka LIOK

25 Bec tena. Hepecomocts https://m.edsoo.ru/ff0al1778

26 CnoxxeHue IByX CUJI, HAPABIECHHBIX O bubnuoreka [IOK
OJIHOM NpsiMON. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pewenue 3anay no teme
"PaBHonelicTByrOmAas cui"

28 TpeHne CKOIbXEHHS U TPEHUE TTOKOSI. Bubmmorexa LHOK
Tpenue B ipupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «/3yuenue

29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUS OT bubnuorexa [IOK
CHUJIBbI IABJICHUA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCSI TOBEPXHOCTEH»

30 Pemenue 3amau Ha onpeaeneHue
PaBHOACHCTBYIOIIEH CHUIIBI
Pemenwne 3amau mo remam: «Bec Tenay,

31 «I'paduueckoe nzodpakenue cuin, «CHIIbD», bubmmorexa [JOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHID»
KonTponbHas pabora o Temam:
39 «MexaHn4eckoe JBIKeHue», «Macca,
IJIOTHOCTBY, «Bec tenay, «['paduueckoe
n300paxkeHne cun», «CHITbD)

33 Hasnenue. CriocoObl yMEHBIIICHUS H bubmnoreka IIOK
YBEJIMYEHHUS! NABICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCHMOCTH JTaBJICHUS Ta3a Bbubnuroreka [IOK
0T 00BEMa, TeMITepaTyphI https://m.edsoo.ru/ff0a2376

35 [Tepenada naBiaeHUs TBEPABLIMHU TEIIAMU, Bu6nmoreka IJOK

KHUIKOCTAMU U Ira3aMH. 3akon ITackans

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B )KUJIKOCTHU U Ta3€, BHI3BAHHOE bubnuoreka [JOK
JNEWCTBUEM CHUIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau mo teme «JlaBiaeHue B bubmmoreka [JOK
XKHUIKOCTHU U rasze. 3akoH Ilackams» https://m.edso0.ru/ff0a2826
bu6mmoreka IJOK
38 Coobuaromecs cocy et https://m.edso0.ru/ff0a2970
39 lMunpasnuyeckuii mpece bubmmorexa LIOK
https://m.edso0.ru/ff0a3136
40 MasnomeTtpsl. [lopuiHeBoM KUIKOCTHBIN
Hacoc
Atmocdepa 3emmu. [Tprmaunst
41 CYIIECTBOBAHUS BO3AYIIHON 000I0YKH bubmmorexa [IOK
3emir. 3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI
bubmuoreka LIOK
42 Bec Boznyxa. ATmMocdepHOe naBneHue httos://m.edsoo.ru/f0azb5a
43 Uzmepenne atmocdeproro nasieHust. OnbIT Bubmumorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCThH aTMOC(EPHOTO JaBJICHUS OT bubnmorexa [IOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepona. AtmochepHoe naBneHue Bbubnuorexa LIOK
Ha pa3IM4HbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau o teme "ATtmochepHoe
nasieHue"
47 HelicTBue )KUIKOCTH U raza Ha MOrpy>KEHHOE bubnmorexa [IOK
B HUX TeJI0. ApXHME0Ba CHIla https://m.edsoo.ru/ff0a3276
JlaGopatopHnas pva60Ta «Onvpe;[eneﬂnev BuGmiorexa LOK
48 BBITAJIKMBAIOIIEH CHUJIIBI, IEHCTBYIONIEH Ha

TCJIO0, MOTPYKCHHOC B JKUAKOCTBY

https://m.edsoo.ru/ff0a33fc
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JlaGoparopHas pabora o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Teja B

bu6nmoreka IJOK

49 BOJIE OT 00BEMA MOTPY>KEHHON B JKAIKOCTh ! https://m.edsoo.ru/ff0a3514
YaCTH TeJIa
bubmuoreka LIOK
50 [lnapare Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoncrpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U 1
orpezieNieHne e€ Tpy30noIbEMHOCTH"
Pewenue 3anay no temam: «IlnaBanue
52 cynoB. BoznyxonnaBanuey, «/laBnenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEIN, KUIKOCTEH U Ta30B»
Bu6nmoreka IJOK
53 Mexanriccicas padota https://m.edsoo.ru/ff0a3f82
bubmuoreka LIOK
>4 MormgocTe. E/pERIE! MOMEOCTH https://m.edsoo.ru/ff0a3f82
55 Ypok-uccnenoanue "Pacuér momHocTH, 1
pa3BUBaEMOU NpU MOoAbEME IO JiecTHULE"
56 [Ipocteie Mmexanu3mel. Peruar. PaBHoBecue
CHWJI Ha phlyare
KonTponbHas pabora no teme «/laBnenue
57 TBEPJBIX TeJI, )KUAKOCTEH 1 Ta30B) /
Bcepoccuiickas mpoBepouHas pabora
PesepBHbrii ypok. Pabora ¢ Tekctamu 1o
58 TeMme «JlaBiieHne TBEPIBIX Tell, KUAKOCTEH U bubmuoreka IIOK
ra3oB» / Bcepoccuiickas mpoBepouHast https://m.edsoo.ru/ff0a4ffe
pabora
Prryaru B TexHuKe, OBITY U TIPUPOJIE. BuGmiorexa LOK
59 Jlaboparophas padora «/ccnenopanue 0.5

YCJ'IOBI/Iﬁ PaBHOBECHU pbliara»

https://m.edsoo.ru/ff0a478e
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60 Pemenue 3amad mo teme «YciaoBus 1 bubmuoreka LIOK
PaBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTpus

61 MexaHu3ma. JlabopaTopHas padboTa 1 0.5
«M3mepenne KI1J[ Hak1OHHON TIIOCKOCTH»

62 Pemenne 3amau o teme "Pabora, 1 bubmuoteka LIOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

63 Mexanndeckas dHeprus. Knnerndeckas u 1 bubmmorexa [IOK
MMOTCHIMAIbHAS SHEPIUs https://m.edsoo.ru/ff0a4252

64 3aKoH cOXpaHeHHs MEXaHMIECKOH SHEPrun 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT M0 TEME
"DKCriepuMEHTAIILHOE OTIpeieTIeHNE

65 M3MEHEHUS] KHHETHYECKOW 1 TIOTEHITNATEHON 1 1
SHEPTUH MPH CKATHIBAHUHU TeJa 110
HaKJIOHHOM miockocTH"

66 KonrtponbHas pabota no Teme «Pabota u 1
MOIITHOCTb. DHEPrusi»

67 PesepBHerii ypok. Pabota ¢ Tekcramu 1o 1 Bbubnuorexa LIOK
TeMe "MexaHn4yecKkoe aBKeHue" https://m.edsoo.ru/ff0a4ee6

68 Pe3epBHblii ypok. Pabota ¢ Tekctamu o 1
teme "Pabora. MomHocTs. DHeprus”

OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOIT'PAMME
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8 KVIACC

KoaunuyecTBO 4acoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero u3yyeHuss  o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchbl
OCHOBHBI€ TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKOH TEOPUH U UX OIBITHEIE 1 bubmmorexa ITOK
P https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYIT 1
3 Mojenu TBEPAOTO, KUIKOTO U 1 Bu6nmoreka IJOK
ra3000pa3HOTO COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBscHEHUE CBONCTB TBEPAOTO, KUAKOTO U
4 ra3000pa3HOT0 COCTOSHUM BEIECTBA Ha 1
OCHOBE TOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUU
Bu6nuoreka IJOK
5 Kpucrammueckue u amop@HbIe TEIa 1
P pd https://m.edso0.ru/ff0a5800
6 CMaunBaHMe U KallWUIIPHOCTD. 1 Bbubnuorexa LIOK
IToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TerioBoe paciInpeHne U CKaTUE 1 buGnnorexa IIOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBs3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TETIOBOTO JIBIKCHHUSI YACTHUIL
9 Buytpennss sneprusa. CriocoOs U3MEHEHHS 1 Bbubnuorexa LIOK
BHYTpPEHHEW SHEPTUH https://m.edsoo.ru/ff0a5c60
Bu6mmoreka IJOK
10 Bunasr Temnonepenaun 1
A ped https://m.edsoo.ru/ff0a6412
Vpoxk-koHpepeHus "IIpakTuueckoe
P dep P N bubmunoreka LIOK
11 HCITOJIb30BaHME TEIUIOBEIX CBOMCTB BEIIICCTB 1 1

W MaTepUaJIOB B IENISX dHEProcoepekeHus "

https://m.edsoo.ru/ff0a65c0
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12 KonuuectBo TemnoThl. Y aenbpHas bubmuoreka LIOK
TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEILIOBOTO OaaHca. bubmmoreka [JOK
Termroo0MeH 1 TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pabota "HccinenoBanme
14 SIBJICHHS TEITOOOMEHA TP CMEIINBAHHH bubmorexa HOK
. ~ P " https://m.edsoo.ru/ff0a6a98
XOJIOMHON U TOPSTYCH BOIBI
Pacuer xonmmuecTBa TEIIOTHI, HEOOXOIMMOTO
15 JUTSL HATPEBAHUS TeJla U BBIIEISIeMOTO UM
MIPY OXJIAXKICHUH
16 JlaboparopHas pabota "OnpeneneHue bubmmorexa [IOK
YAEIbHOU TEII0EMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeTbHAsI TEIUIOTa bubnuorexa [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpACBaHUE
18 KPUCTAJUINYECKUX TeJI. Y IelbHas TEIIOTa Eubmiorexa OK
P ' https://m.edsoo.ru/ff0a71d2
TJIABJICHUS
19 JlaGopartophast padora "OnpeneneHue Bubmmoreka [JOK
YAEIbHON TEIUIOTHI IJIaBJICHUS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHne 1 KOHJAEHCALIS. Bubmuoreka [JOK
Wcnapenne https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas Teniora
21 napooOpa3oBaHusl 1 KOHJCHCAIINY. Bubmuoreka [JOK
3aBHUCHUMOCTE TEMIIEPATYPHI KUIICHHSI OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTO TaBICHUS
Bnaxnocts Bo3myxa. JlJaboparopHas padora
22 "OmpeneiieHne OTHOCUTEIBHON BIAKHOCTH buGmnorexa IIOK
P K https://m.edsoo.ru/ff0a7628
BO3IIyXa
93 Perenue 3aga4 Ha onpe/ielieHUE BIAXKHOCTH

BO3/yXa
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HpI/IHHI/IHH pa6OTI:.I TCIIJIOBBIX ,Z[BI/IFaTeJ'ICI/T.

24 [TapoBast TypOuHa. J[BUratenb BHyTpEHHETO
CTOpaHus

o5 KIIJI TermoBoro mBuratens. TeroBsie bubnunoreka [IOK
JIBUTATEJIM U 3aIUTa OKpYyKarouieil cpeipl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTHH
B TEIUIOBBIX TPOIIECCaX
[ToaroToBka kK KOHTPOJBHOM paboTe IO TEME

27 "TernoBsie siBneHus. Vi3MeHeHMe bubmmorexa LIOK

L Y https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEIIECTBA
Konrtponbnas padota o Teme "TemsoBsie
N bubnuoreka [IOK
28 siBIIeHUs. VI3MEeHEeHNe arperaTHbIX COCTOSHUM
\ https://m.edsoo.ru/ff0a86ae
BEIIeCTBa

29 Onextpusanus Tei. J[Ba pona
AIIEKTPUIECKUX 3apsIIOB

30 Ypok-uccinenoBanue "IIeKTpU3aIys T
WHOYKUWEH U IpU CONPUKOCHOBEHUH"

31 BsaumogeiicTBue 3apsKeHHBIX Tell. 3aKOH Bubmmoreka [JOK
Kymnona https://m.edsoo.ru/ff0a87e4
OnexTtpuyeckoe noje. HampspkeHHOCTD

32 SIIEKTPUUECKOro mod. [IpuHIAT Eubmiorexa HOK

P P . https://m.edsoo.ru/ff0a8ala
CYTIEPTIO3ULINH IEKTPHUECKUX MOJIEH
33 Hocwurenn anekTpuieckux 3apsioB.
OneMeHTapHbId 3apsa. CTpoeHne aroma

34 [TpOBOHUKY U TUANEKTPHUKHU. 3aKOH Bu6nuoreka IJOK
COXPaHEHUS IIEKTPUUYECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6

35 Peurenue 3ana4y Ha MpUMEHEHUE CBOMCTB bubnmnorexa [{OK

QJICKTPUYCCKUX 3apsAa10B

https://m.edsoo.ru/ff0a90cc
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ONeKTpUYeCKUil TOK, YCIOBUS €T0

36 cymecTBoBaHMs. McTouHNKH buomiorexa LIOK
https://m.edsoo.ru/ff0a95a4
IEKTPUIECKOTO TOKA
37 JleficTBHA NIEKTPUUECKOT0 TOKa bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccrnenoranue "leticTre

38 AIIEKTPUYECKOTO IMOJIS1 Ha TIPOBOJHUKH H 1
JIUDIICKTPUKHU"

39 DNEeKTPUIECKUN TOK B METAILIAX, KUIKOCTSIX bubmmorexa [IOK
U rasax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas 1erb U € COCTaBHBIE YacTH

41 Cuna Toxka. JlaGoparophas pabora 05 Bubmuoreka [JOK
"N3mepenue 1 peryaupoBaHHe CUIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
OnexTpuyeckoe HanpskeHue. BonbTMmeTp.

42 Jlaboparopras pabora "U3mepenue u 0.5 bubmmorexa LIOK

" https://m.edsoo.ru/ff0a%e14
peryanupoBaHue HAIPSDKEHUS

43 ConpoTHBiIeHHE TPOBOAHMKA. Y AETBHOE Bubmmorexa LHOK
COINIPOTUBJIEHNE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabdora "3aBHCHUMOCTb

m 3IEKTPUUECKOTO COIIPOTUBICHUS 1 Bbubnuorexa LIOK
MPOBOJHUKA OT €ro JUINHBI, IJI0IIAIN https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOT0 CeYeHHsI ¥ MaTepuaia'

45 3aBHUCHUMOCTh CHJIBI TOKA OT HAIPSKCHUS. bubnmorexa [IOK
3akoH OMa AJ1s ydacTKa Lenu https://m.edsoo.ru/ff0aa44a
Jlaboparopras pabora "Uccnenopanne

46 3aBUCUMOCTH CHUIBI TOKA, UAYIIETO Yepe3 1 bubnuoreka [IOK
pE3UCTOP, OT CONPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pesucrtope”

47 [locnenoBarensHOE U NapajIeIbHOE

COCIMHECHUA MTPOBOJHNKOB
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JlaGopartopnas padora "[IpoBepka npaBuia
CIIOYKEHUSI HATIPSHKCHUH TIPH

bu6nmoreka IJOK

48
[IOCJIEI0BATEIbHOM COCAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlaGopartopnas padora "[IpoBepka npaBuia
bubnunoreka [JOK
49 JUTSL CHUITBI TOKA TIPY TIApajlieIbHOM 1
., https://m.edsoo.ru/ff0aadle
COCAMHEHHH PE3UCTOPOB
50 Pemenwne 3anaq Ha mpumeHeHne 3akoHa OMa bubnunoreka [IOK
JUISL Pa3JIMYHOTO COEMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa ¥ MOIIIHOCTH AIEKTPUIESCKOTO TOKA. bubmmorexa [IOK
3akoH xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "Onpenenenue bubnuorexa [IOK
PabOThI U MOIITHOCTH 3JICKTPUIECKOTr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DneKkTpuyecKue ey 1 MoTpeOuTenu Eub 110K
B noIoTEKA
53 ANIEKTpUIECKOil SHepruu B ObITY. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
54 ITocTostHHBIE MATHHUTHI, MX B3aUMOJIEHCTBHUE
55 Ypok-uccinenosanue "M3ydyenne noneu Bubmmoreka [JOK
TTOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHoe mojie. MarHuTHOE Tojie 3eMIIH | bubmuoreka IIOK
€ro 3Ha4YeHue s >KU3HU Ha 3eMIIe https://m.edsoo.ru/ff0acOba
[ToaroroBka K KOHTPOJILHOU PabOTE IO TEME
57 "DnexTpuuecKkue 3apsibl. 3apsHKEHHBIE Tena Bubmuoreka [JOK
U UX B3aumoencTus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
3IEKTPUYECKHUM TOK"
Konrtponbnas pabora o Teme
"DeKTpudecKue 3apsAbl. 3apsKCHHBIE Tea Eubs 10K
N . noImoTeKa
58 W UX B3auMoJieHCTBHs. [TocTOsIHHBIN

anekTpudeckuii Tok" / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/ff0abea8
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59

60

61

PesepBHbiii ypok. Pabota ¢ TekcTamu 1o
teme "IloCTOsTHHBIIH dMeKTpuiecKuii ToK" /
Bcepoccuiickas mpoBepodHas paboTa

OmeIT Opcrena. MarHuTHOE 1OJIe
ANEKTPUIECKOr0 TOKa MarHuTHOE ToJie
KaTYIIKH C TOKOM

[IpuMeHeHnE 2IEKTPOMArHUTOB B TEXHUKE.

Jlaboparopras pabora "M3ydenne nericTBus
MarHMTHOTO T0JI Ha MPOBOJHUK C TOKOM"

0.5

bubmuoreka IIOK
https://m.edsoo.ru/ff0acdc6

bu6nmoreka IJOK
https://m.edsoo.ru/ff0acld2

bu6nmoreka IJOK
https://m.edsoo.ru/ff0ac74a

62

63

OJeKTpoABUraTeNb OCTOSHHOIO TOKA.
Hcnonb3oBaHue aneKTpoABUTaTeac B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.
Jlaboparophas padora "KoHcTpynpoBaHue u
M3y4eHHe padOThI DIEKTPOIBATATENS "

OmneiTel @apanes. 3aKOH AIEKTPOMArHUTHOU
naaykuuu. Ipasuio Jlenna

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0ac86¢

64

65

Onektporeneparop. CriocoObl MOTy4YeHUs
ANEKTPUIECKON SHEPTUU. DIIEKTPOCTAHIHH
Ha BO306HOBHHCMBIX HNCTOYHHUKAX DHCPIUn

IMoaroToBka K KOHTPOJILHOM padoTe Mo TeMe
"DeKTpUIECKHe U MarHUTHBIC SBIICHUS"

66

67

68

KonTponbHas pabota o Teme
"DneKkTpruuecKne U MarHUTHBIE SIBICHUS"
PesepBHbrii ypok. Paborta ¢ Tekcramu o
teme "TeruioBeie siBIeHUA"

PeseprHbIii ypok. PaboTta ¢ TekcTamu 1Mo
Teme "MarautHele SBICHUS"

bubmoreka IJOK
https://m.edsoo.ru/ff0acb14

bubmoreka IIOK
https://m.edsoo.ru/ff0accse

OBLIEE KOJIMYECTBO YACOB 110
[NPOIT'PAMME

68
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https://m.edsoo.ru/ff0acdc6
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9 KJIACC

KoaunuecTBo yacos DJ1eKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero u3ydyeHuss  oOpa3zoBaTebHbIE
padoTsI padoThI
pecypchbl
1 Mexanudeckoe ABWKeHHE. MaTtepuaibHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubnunoreka [IOK
MEXaHUUYECKOT'O JIBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IIPSIMOJIMHENHOE IBUKEHUE 1 buGmorexa IOK
p p https://m.edsoo.ru/ff0ad19a
4 HepasHOMepHOE MIPSMOIIMHENHOE IBUKEHUE. 1
CpenHss 1 MTHOBEHHASI CKOPOCTh
5 [IpsiMonuHeHOE PAaBHOYCKOPEHHOE 1 bubnuorexa LIOK
JIBIKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSIMOJIMHEHHOTO
6 paBHOYCKOpEHHOTO ABMkeHus. ['paduk 1
CKOpPOCTH
JIaGoparopHas padora "OnpeneneHue
7 CKO peHmI{) Ten: npu aBHOpCKO €HHOM 1 1 Bubmiorexa OK
YEKOP PP . YEKOP " https://m.edsoo.ru/ff0adb18
JABHMKCHHUHU 110 HAKIIOHHOU IINIOCKOCTH
8 CBobOoauoe nmagenune ten. OnbITel ['anunes 1
PaBHOMepHOE ABMKEHUE IO OKPYKHOCTH.
9 ITepuon 11; gactora 00 ameHmpﬁnHeﬁHaﬂ u 1 Eubmiorexa HOK
p p ’ https://m.edsoo.ru/ff0ael76
YTIIOBast CKOPOCTH
10 [lenTpocTpeMUTENBHOE YCKOPEHHUE 1
bubmuoreka IIOK
11 I1epsrrii 3akon HeroToHa. BexTop cuiibl 1
p P https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. 1 Bubmoreka [JOK
PaBHOelicTBYIOIIAs cUa https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

bubmuoreka LIOK

13 Tperuit 3akoH Hprotona. Cyneprno3utiust cui httos://m.edsoo.ru/f0ae982
14 Pewienure 3ana4y Ha mpuMEHEHUE 3aKOHOB bubnuoreka [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka [JOK
15 Cuna ynpyroctu. 3akon I'yka https:// m.edso;_.[ ru/ffOaeca?
16 Pemenwue 3anad o teme «Cuna ynpyroctm
17 Jlabopartophas pabdora «OnpeneneHue Bubmuorexa LJOK
JKECTKOCTH IPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubmmorexa [IOK
18 Cna Tpetis https:// m.edsoc];.[ ru/ff0af738
bubnunoreka [IOK
19 Pemenwne 3amaq o teme «Cuia TpeHHD» https://m.e dsoc];.[ru 1£0afa26
20 JlaboparopHas pabota "OnpeneneHue bubmmorexa [IOK
K03 UITUeHTa TPEHUS CKOIBKCHHS " https://m.edsoo.ru/ff0af8be
1 Pemenue 3amad mo teme "3akonbl HeloTOHA. bubmoreka [JOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKECTH U 3aKOH BCEMUPHOTO Bubmuoreka [JOK
TATOTEHUs. Y CKOPEHUE CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbpepenius "[IBMKeHUE T BOKPYT
23 rpaBUTaIMOHHOTO 1eHTpa (ComHeuHas
cuctema). ["amakTuku"
24 Pemenue 3amad mo teme "Cuiia TSOHKECTH U bubmuoreka IIOK
3aKOH BCEMUPHOI'O TArOTeHUA" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuuecKast CKOPOCTb. Bbubnuorexa LIOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOM TOUKH.
26 AbcomoTHO TBEP0€ Tello. PaBHOBECHE Bbubnuroreka [IOK

TBEPAOrO TeNa C 3aKPEIUIEHHON OChIO
Bpaiienusi. MoMeHT cuiibl. LIeHTp TshkecTn

https://m.edsoo.ru/ffO0afe36



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0afe36

PaBHOBecue MaTepuaIbHOR TOUKH.
AocomoTHo TBEpROE Teno. PaBHOBecHe

27
TBEPAOTO TeJla C 3aKPEIUIEHHOW OChIO
BpameHus. MoMmeHT cuitbl. LIeHTp TsbkecTn
28 Pemrenue 3amay no teme "MOMEHT CHIIBL. bubnuoreka [IOK
Hentp TsDKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroToBka kK KOHTPOJIBHOM paboTe IO TEME
29 "MexaHu4eckoe JBIKeHNe. B3aumoelicTpre bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0b0408
Ten
Konrtponbhas pabota o Teme
30 "MexaHndeckoe ABrKeHue. B3anmoeiicTere bubmmorexa LIOK
. ’ https://m.edsoo.ru/ffOb06ec
Ten
Nmnynsc Tena. UMmnynbse cumbl. 3akoH
31 COXpaHEHUS UMITyJIbca. YTIpyroe u bubmmorexa LIOK
P M o by https://m.edsoo.ru/ff0b07fa
HEYTPYroe B3anMOICHCTBUE
39 Pemenue 3agad mo teme "3aKOH COXpaHEHUs Bubmuorexa [OK
uMITyssca' https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepeHus "PeakTHBHOE JBIKEHHE
B NIPUPOJIE U TEXHUKE"
bubmoreka IIOK
34 Mexanndeckasi paboTa ¥ MOIITHOCTh
p B https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmorexa [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabora «Onpenenenue
36 paboThI CHITBI TPEHUSI ITPH PABHOMEPHOM
JBMOKCHUU TeJla TI0 TOPU30HTAITBLHOM
MTOBEPXHOCTHY
37 CBs13b 3Hepruu 1 paboTtsl. [loTeHnmanbHas
SHEPTHUs
38 Kunernueckas sneprus. Teopema o Bbubmuorexa LIOK

KUHETHYECKOM OHEPIrUun

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0b0c32

39

3aKoH COXpaHCHHS SHEPTHUU B MEXAHUKC

40 Jlabopatopnas pabora «3yyenue 3axkoHa Bubmuorexa LJOK
COXPaHEHUS SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOE IBI)KEHHE U €TI0 bubmmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. BoiHyXeHHbIE Bubnuorexa LHOK
Kxosebanus. Pesonanc https://m.edso0.ru/ff0b20f0
43 MareMaTHYeCKUN U NPYKUHHBIA MassTHUKHU
Ypok-ucciienoBanue «3aBUCUMOCTb IEPHOA
44 KOJIe0aHMI OT )KECTKOCTH T WHBI 1 MaCCEI buGnorexa IIOK
pyx https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparienne sHEPTUH TTPU MEXAHUIECKHIX
KoJIe0aHuAX
JIaboparopHas padora «OnpeneneHue
46 qaCTOF;LI I/Ipl'IC pfo;:[a KoneGaI:mﬁ MIPYKHUHHOT'O buGmorexa IOK
p py https://m.edsoo.ru/ffOblaec
MasITHHUKa»
JlaGoparopnas padora «IIposepka
47 HCSaBII)/ICI/H\EI)OCTI/IpHe HoJa IE)OJIG(I;aHI/Iﬁ rpy3a bubmorexa ITOK
pHoz py3a, https://m.edsoo.ru/ff0b197a
MTO/IBENIIEHHOTO K HUTH, OT MacChl Ipy3a»
MexaHuueckue BoJIHBL. CBOMCTBaA
48 MeXaHn4eCKuX BOIH. I[IponosbHbIe U bubmorexa ITOK
P https://m.edsoo.ru/ff0b21fe
MTOTIEPEYHBIE BOJHBI
49 Ypok-koHbpepeHiusa "MexaHu4eCKHe BOJIHBI
B TBEpAOM Tene. CelicMuyecKue BOIHbI"
50 3Byk. PacripocTpanenue u oTpakeHue 3ByKa
51 Ypoxk-uccrnenopanue "HabmoaeHue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.

AKyCTHYECKHH PE30HAHC



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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Ypok-koHbpepeHius "YIbTpa3ByK H

bubmuoreka LIOK

53
WHOPa3BYK B IPUPOJC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[MoarotoBka K KOHTPOJIBHOM paboTe Mo Teme Eu6 OK
nOIMOTEKA
54 "3aKOHBI COXpaHEeHHs. MeXxaHmIecKue 1
6 " https://m.edsoo.ru/ff0b25f0
KoJIeOaHus ¥ BOJTHBI
KonTposbHas pabora o teme "3akoHbBI
55 coxpaHeHHUs. MexaHndecknue KojacOanus u
BOJIHBI"
56 DNeKTpoMarHuTHOE TOJIe. Bubmmorexa [JOK
DIEeKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2IEKTPOMArHUTHBIX BOJH
VYpoxk-koHpepenuus "kana
Bubmuorexa [HOK
58 3IIEKTPOMArHUTHBIX BOJH. Mcnonb3oBanue https://m.e dsoc];[ru 0D 2fe6
AIICKTPOMArHUTHBIX BOJIH JJIsl COTOBO# CBS3H" T '
Ypok-uccnenoBanue "M3yueHue cBOMCTB Eus 10K
noIMoTeKa
59 3JICKTPOMArHUTHBIX BOJIH C MTOMOIIBIO
SubHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c
MO
60 Pemenue 3anau Ha onpeeneHne 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DNeKTpOMarHuTHas MPUPOA CBETA. Bubnuoreka [IOK
CkopocTs cBeTa. BoJTHOBBIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [lpsimonuneiinoe Eus OK
noIoTEKa
62 pacnpocTpaHenue cBeta. 3atMenus: CoHLa U 1
T https://m.edsoo.ru/ff0b3658
VHBI
3akoH oTpakeHHs cBeTa. 3epkaia. Pemenue Eus 10K
nOIMOTEKA
63 3aJa4 Ha IPUMEHEHHE 3aKOHA OTPAXKCHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipemomenue cBera. 3aKOH MPETOMIIEHUS Bubmorexa [JOK

CBCTa

https://m.edsoo.ru/ffOb3aea



https://m.edsoo.ru/ff0b23ca
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https://m.edsoo.ru/ff0b2c6c
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[TostHOE BHYTpEHHEE OTpaXKEHHUE CBETA.

65 Hcnonp30BaHUE MOJIHOTO BHYTPEHHETO bubmmorexa LIOK
yip https://m.edsoo.ru/ff0b3c5c
OTPaXKCHUS B ONTHYCCKHX CBETOBOJIAX
JlabopartopHas pabota "HcciaenoBanme
66 3aBUCHMOCTH yTJa MPEIIOMIICHUS] CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHulle "BO3ayX-
crexio""
Ypok-korbepenus "Mcrmonp3oBanue
67 [IOJIHOTO BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Bu6nuoreka IJOK
68 JIun3el. OnTHyecKas Cuiia JINH3bI
https://m.edsoo.ru/ff0b3f2c
Bu6nmoreka IJOK
69 [TocTpoeHue n300paKeHU B JTHMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "OnpeneneHue
70 ¢box I;)Horg aCfTOSIHI/ISI " oimqecxoﬁ CHITBI bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOuparoIeH JTUH3bI
71 Ypok-koHbpepeHius "OnTHIeCKUEe JIUH30BbIC Bubnuoreka [IOK
puOopsr" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak onTu4eckast CuctemMa. 3peHue brbmorexa [IOK
9P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepennus "edektst 3perns. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceeta B criekTp. OMbITHI
74 HrroTona. CrioskeHue CIIeKTpaIbHBIX I[BETOB bubmmorexa [IOK
] P t ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceeta
Jlabopatopnas padota "OnbITH 1O
75 Pa3NoKEHHUIO OEeNIoro CBEeTa B CIEKTP U Bubmoreka [JOK

BOCHIPUATHIO I[BETA MTPEIMETOB MIPH UX
HaOJI0IeHUH Yepe3 LBETOBbIe QMIBTpPHI"

https://m.edsoo.ru/ff0c0e2a
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Ypok-npaktukym "BonHOBBIE CBOMCTBA

76 CBeTa: Aucnepcus, HHTepdepeHus u
mudpakys”
77 Omnsiter Pesepdopaa u muraneTapHas MoJIENb bubnuoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatet bopa. Monens atoma bopa
79 Hcnyckanue u nornomeHne cBeTa aToOMOM. Bubmuorexa LJOK
KBantbl. JInHeHuaTbie CIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukyM "HaOmroneHue crieKTpos bubnuorexa LIOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTG U €€ BUABI bubmorexa IIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aromHoro siapa. Hyknonnas Bubmmorexa [HOK
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PamnoaktuBHEIE IpeBparnienns. M30Tomns Et?riﬂll;?:;ic{lr(u)/lé‘ oclald
84 Pemenne 3amau mo teme: "PannoakTuBHbIC Bubnuoreka [IOK
npeBparienus” https://m.edsoo.ru/ff0clb4a
85 [lepuox monypacnania
86 Ypok-koHbpepeHius "PaguoakTuBHbIC bubnmorexa [IOK
M3IIy4YE€HHsI B IPUPOJIC, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SnepHble peaknu. 3aKOHBI COXPaHEHUS Bbubnuorexa LIOK
3apsI0BOTO U MAaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBS3M aTOMHBIX sifiep. CBs3b MacChl Bubnuoreka [IOK
W SHEpPruu https://m.edsoo.ru/ffOc1d7a
89 Penrenue 3amau mo teme "Snepueie peakiyn”
90 Peakiuu cuaTe3a U ICTIEHUS SAED. Bu6nmoreka IJOK

Ucrounuku 3neprun ConHua U 3BE31

https://m.edsoo.ru/ff0c1e88
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VYpoxk-koHbpepeHuus " aepHas SHEpTreTHKA.

91 JeiicTBysI paIuOaKTUBHBIX U3IIyUYCHHH Ha
YKUBBIE OPTaHU3MBI"

[ToaroToBka kK KOHTPOJILHOM paboTe IO TEME

92 "DNeKTpOMarHuTHOE MoJe. Bubnuorexa LHOK
OJIeKTpOMarHuTHEIC BOJHBEL. KBaHTOBEBIC https://m.edsoo.ru/ff0c223e
SIBJICHUS"

KonTtponbsHas pabora mmo Teme

93 "DIeKTpOMarHuTHOE TOJIE.
DJIeKTpOMarHuTHeIE BOJHBL. KBaHTOBBIE
SIBJICHHST"

94 [TorTOpenue, 06o6IIeHNE. JITaGopaTopHbIe bubnuoreka [IOK
paboTs o Kypey "B3anmMopetictBue Ten" https://m.edsoo.ru/ff0c245a
[MoBTopenwue, 0600meHne. Pemienne

bubmuoreka LIOK
95 pacYeTHBIX M KaYEeCTBEHHBIX 33724 10 TeMe
" " https://m.edso00.ru/ff0c2572
TermnoBsle IpoLecchl
[MoBTopenwue, 0600meHne. Pemenue
bubmuoreka IIOK

96 pacYeTHBIX M KaYECTBEHHBIX 3a]1a4 10 TeMe

" o https://m.edsoo.ru/ff0c2a22
KIIJI TermoBbIX IBHUTaTEICH
[loBTOpenue, o606mIeHne. Pemenue

97 ACUCTHBIX U KQUCCTBCHHBIX 3a1a4 I10 TEMC buGmorexa HOK

E) " https://m.edsoo.ru/ff0c2b30
KIIJI snexTpoycTaHOBOK

08 [ToBTOpenwue, o6o6menHue. JlaboparopHbie Bbubmuorexa LIOK
paboTs 1o Kypey "CBeToBbIe sSIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0606menne. Pabora ¢ Tekctamu bubmuoreka IIOK
o TeMe "3aKOHbI COXpaHeH!s B MexaHuke" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0606menne. Pabora ¢ TekctamMu bubmmoreka IIOK
o Teme "Konebanus u BOJIHBL" https://m.edsoo.ru/ff0c2e82

101 [ToBTopenue, o6odmenue. Pabora ¢ Tekctamu Bubmoreka [JOK

o TeMe "CBeToBbIE SIBIECHUS"

https://m.edsoo.ru/ff0c3044
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102

[NoBTOpenue, 06061IeHNe. PaboTta ¢ TekcTamu
no teme "KBaHnToBas u saepHas ¢puzuka'

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KIIACC

Kox
NMPOBEPSIEMOro
pe3yabTaTa

11

1.2

13

14

15

1.6

IIpoBepsieMble peAMeTHBIE Pe3y/JIbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUA

pa3ian4dyaTrb SABJICHHUA 110 OIIMCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIINX JaHHOE PU3NIECKOE SIBICHUE

paco3HaBaTh NPOSIBICHUE N3YYCHHBIX (PU3NUECKUX SIBICHUN B OKPY>KAIOIIEM MUPE, B TOM YHCIIE
¢du3nueckue SBICHUS B MPUPOAE, IPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4eOHYIO,

BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUIH

ONKCHIBATh M3YYECHHBIC CBOWCTBA Tel M (pu3MUYecKHe SBJICHUS, MCIONB3yd (usndeckue
BEJINYHHBI, IPH ONTMCAHUY MTPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI UCTIOJIB3YEMbIX BEJTMUHUH,
uX 0003HAYEHUsSI ¥ eIUHUIIBI PU3NUECKUX BEITHMUYHH, HAXOIUTH (OPMYJIBL, CBS3BIBAIOIINE JAHHYIO
(bU3NMUECKyI0 BEIIMUMHY C APYTUMH BEITHYUHAMH, CTPOUTH Ipa)vKy M3y4EeHHBIX 3aBUCHMOCTEH

(U3MYIECKUX BETHINH

XapaKTepU30BaTh CBOICTBA Tel, (U3MUECKHE SIBICHUS W IPOLECCHI, HCIOJb3YsS H3y4YCHHBIE
3aKOHBI, MNpPH OSTOM JaBaTh CJOBECHYI (DOpPMYJIMPOBKY 3aKOHa M 3alHUCHIBATh €ro

MAaTCMaTHYC€CKOC BbBIPAKCHUC

OOBSICHATh (PM3NYECKUE SIBJICHUS, MPOLECCHl W CBOMCTBA TEJI, B TOM YHCJIE€ M B KOHTEKCTE
CUTYaIUil IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPHUUYUHHO-CIIEJICTBEHHBIE CBA3H,
CTpOUTHh OOBsICHEHHE M3 1 — 2 JIOTMYecKHX IaroB ¢ omopoil Ha 1 — 2 M3yYeHHBIX CBOMCTBA

(bU3NUECKUX SBICHUH, PU3MUECKIX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

pemarh pacyéTHble 3aa4n B | — 2 JEWCTBHSI, UCIIONIB3YS 3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIIUE
¢u3ndyeckue BeJMUMHBI: HA OCHOBE aHAJIM3a YCJOBHS 33/1aud 3alUCHIBATH KPAaTKOE YCIIOBHE,
NOJCTaBIIATh (PU3NUECKUE BETUIMHBI B ()OPMYIIBI U IPOBOIUTH PACUETHI, HAXOAUTh CIIPABOYHBIC
JaHHble, HEOOXOAWMBIE JUIS PELICHUS 3a/1ad, OLEHHWBATh PEATMCTUYHOCTH IOJyYCHHOU

(U3NYIECKON BETMUUHBI

pacro3HaBaTh MPOOJEMBbI, KOTOPble MOXHO PEIIUTb NPH MOMOIIM (PU3MYECKHX METOAOB, B
OTMCAaHWU WCCIIEZIOBAHUS BBIIETATH MPOBEPSIEMOE MPEANOIoKeHHe (THIOTe3y), pa3indarh U
WHTEPIPETUPOBATD ITONyYSHHBINH PE3yIbTaT, HAXOJUTh OIIUOKH B XOJI€ OTBITA, JIeNIaTh BHIBOJIBI

I10 €ro pe3yjibTaTaM

19

MPOBOJIMTH OIBITHI MO HAONIOJEHHIO (DU3UYECKUX SIBICHUH WM (U3UYECKUX CBOHCTB TEIl:
(dbopMyIupoBaTh IMpoBEpseMble MPEANOIOKEHUs, COOMpaTh YCTAHOBKY M3 IPEIIOKEHHOTO

O60py,I[OBaHI/I$I, 3aIllMChIBaTh X0/ OIIbITa 1 q)OpMyJ'II/IpOBaTL BBIBObI




1.10

BBITNIOJIHATE TMPAMBIC HU3MCPCHUSA C HCIOJB30BAHUCM AHAJIOTOBBIX M L[I/I(prBI)IX HpI/I60p0B,

3allMChIBATh ITOKAa3aHUs HpI/I60p0B C y‘léTOM 3aJaHHOM a0COMIOTHOM MOrpCeuIHOCTU I/I3MepCHI/II\/'I

1.11

1.12

1.13

1.14

MMPpOBOJAUTL HCCJICAOBAHUC 3aBUCHUMOCTH OJIHOM (I)I/ISI/I‘-ICCKOI‘/'I BCJIIMYMHBI OT I[pyI‘OI‘/'I C
HCIIOJIb30BAHUEM IMPSAMBIX H3MepeHHI>i, y4aCTBOBATh B INIAHUPOBAHUN yqe6H0r0 HUCCICIOBaHMA,
C06I/IpaTL YCTAaHOBKY M BBIIIOJHATE U3MCPCHUA, CIIEAYS NPEAJIOKCHHOMY IJIaHYy, (l)I/IKCI/IpOBaTI)
PE3YyIbTAaThI HOHy‘ICHHOﬁ 3aBUCUMOCTHU (I)I/ISI/I‘IGCKI/IX BCJINYHUH B BUC MMPECATIOKEHHBIX Ta6J'II/II_I n

Fpa(l)I/IKOB, JCJIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIEA0BaHUA

IIPOBOJUTH KOCBECHHBIC U3MEPCHUA (I)I/I3I/I‘ICCKI/IX BEJIMYMH, CICOY HpCI[J'IO)KCHHOfI UHCTPYKIIUU:
ITPHU BBIITIOJIHEHUHN I/IBMCpeHI/Iﬁ C06I/IpaTL SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCIIATH 3HAYCHUEC

MCKOMOW BEINYHHBI
cOOJIFOIaTh TIpaBUiIa TEXHUKH 0€30TIACHOCTH MU padoTe ¢ TabopaTopHEIM 000PYA0BaHUEM

YKa3blBaTh HPUHLIMIBI OEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB, XapaKTEpHU30BaThb
NPUHOMIIBL JIE€HCTBUS HM3YyYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C IOMOLIBIO HX
OTIMCaHMsI, UCTIONIB3YSI 3HAHUS O CBOMCTBAaX (PM3UUECKUX SBICHUN U HEOOXOJMMEBIC PH3HUYECKHE

3aKOHbI 1 3aKOHOMEPHOCTH

1.15

1.16

MPUBOJUTH MPUMEPHI (HAXOIUTh MH(DOPMALIKMIO O MpHMEpax) MPAaKTUYECKOro HCIIOIb30BaHUS
(hU3MUYECKUX 3HAHUM B MOBCEIHEBHOM JKU3HU ISl 00eCTIeueHUs O€30MaCHOCTH P O0paICHUH
¢ mpuOOpaMu M TEXHUYCCKUMH YCTPOWCTBAMHM, COXPAHEHUS 37I0POBbS U COONIOJCHUS HOPM

HKOJIOTHUYECKOTO TIOBEJIEHUS B OKPYXKAIOMICH cpe/ie

OCYILLECTBIISITh OTOOP MUCTOYHUKOB MH(pOpMaLuK B ceTd MHTEpHET B COOTBETCTBHU C 3aJaHHBIM
MTOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOIMXCA 3HAHMNH W IYTEM CpPaBHEHUS PAa3IMYHBIX
WCTOYHUKOB BBIIENATh MH(OOPMAIIHIO, KOTOpasi SBISETCS MPOTHBOPEUYUBON MU MOXKET OBITh

HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh TPU  BBINOJHEHUH Y4YeOHBIX 3aJlaHMil  HAayYHOIOMYJSIPHYIO JIUTEPaTypy
(uznveckoro conepKaHus, CIpaBOYHBIE MaTepualbl, pecypchl ceTd VHTepHeT, BIajeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOPMALUMU U3 OJHOW 3HAKOBOU

CHCTEMBI B IPYTyIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHE IMCbMEHHBIE M YCTHBIE COOOLICHHMS Ha OcHOBe 2 — 3
MCTOYHUKOB MH(OPMAIMK (PU3MYECKOTO COJIEPKAHUS, B TOM YHCJIE MyOJHMYHO JIesIaTh KpaTKHe
cooOIeHnsT O pe3yibTaTaXx HPOEKTOB MM y4YeOHBIX HCCIEAOBAaHHMH, NMPH 3TOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATHHHBIA anmapar Kypca (GU3WKH, COTPOBOXKIATh BBHICTYIIIICHHE

Mpe3eHTaluen

1.19

IIPU BBIIIOJIHCHUHN yT-I66HBIX MIPOCKTOB U I/ICCHC}IOBaHI/Iﬁ pacnpeaciiaTb 00513aHHOCTH B rpymie B
COOTBE€TCTBUMU C IIOCTABJICHHBIMHU 3aJadaMH, CJICOUTHh 3a BBIIIOJHCHHCM IIJIaHA )Iel\/'ICTBI/II‘/‘I,
aJ€KBAaTHO OILCHUBATH COOCTBEHHBIH BKJIag B ACATCIBHOCTH TIPYIIIbI, BbICTPAUBATH

KOMMYHUKAaTUBHOC B3aHMOHCﬁCTBHe, YUUTBIBad MHCHUC OKPYKArOMIUX

8 KUIACC




Kona
NPOBEPSIEMOI0
pe3yJabTarta

IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHLI OCBOCHHS] OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHUA

11

HCIIOJIb30BAaTh ITIOHATHA

1.2

pas3inyaTth SABJICHHA IO OIMMCAHHUIO HX XapaKTCPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX JAHHOC q)I/I3I/I‘IeCKO€ SIBJICHUC

1.3

pacrio3HaBaTh MNPOSABJICHUEC U3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX SIBJICHUH B OKpYyXaromemM MHUpe, B TOM
qHUCJIIC (pI/IBI/I‘lCCKI/IC SABJICHUA B MPUPOALC, IMPU 3TOM IECPCBOAUTL MPAKTHYCCKYHO 3aJady B

y4e0HYI0, BBIIEISTh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (DH3HUECKUX SIBICHUI

14

15

OINMCHIBATh W3y4YCHHBIE CBOICTBA Ten M (DU3UYECKUE SIBICHUS, UCIONB3Ys (U3NUECKUE
BEJIMYHMHBI, NPU OINHCAHUM IPABUIBHO TPAKTOBATH (DU3UUECKUI CMBICH HCIIOJIB3YEMbIX
BEIMYMH, OOO3HAYEHUS] M CEAMHULBI (U3HMUECKUX BEJIMYMH, HAXOAUTh (QOPMYIIHL,
CBSI3BIBAIONINE JaHHYIO (QU3MUECKYIO BEIIMYUHY C JPYTUMH BEIUYHHAMH, CTPOUTH TpaduKH
W3yUYCHHBIX 3aBUCUMOCTEH (DU3NYECKUX BETUYHH

XapaKTepr30BaTh CBOMCTBA Tell, PU3MUYECKHE SBICHUS M MPOLECCHI, UCTIONB3YS H3y4YCHHBIE
3aKOHBI, TPH OSTOM JaBaTh CIJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alUChIBaTh €ro

MaTE€MAaTU4YE€CKOC BbBIPAKCHUC

16

1.7

OOBACHATh (PU3NUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CHUTYaI[Hi
MPAaKTUKO-OPUEHTUPOBAHHOIO XAapaKTEpa: BbISABIATh MNPUUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHNE U3 | — 2 JOTUYECKHX IIAroB C MOMOIIBI0 1 — 2 W3y4eHHBIX CBOWCTBA

q)HSH‘IeCKI/IX HBH@HHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa HWJIM 3aKOHOMCPHOCTH

pemaTs pacyéTHbIE 3a1a41 B 2 — 3 1eHCTBUS, UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIIIE
(u3nUecKre BEJIMYMHBL HA OCHOBE aHAJM3a YCJIOBH 3a/1a4M 3alMChIBaTh KPaTKOE yCJIOBUE,
BBISIBIISITH  HEJIOCTATOK JAaHHBIX Ui pEIleHHs 3ajayd, BBIOMpaTh 3aKOHBI U (QOPMYIIHI,
HEOOXOIUMBIe sl €€ pelIeHus], MPOBOINTh Pacu€Thl U CPaBHUBATH MOJyUYCHHOE 3HAYCHHE

q)HSquCKOﬁ BCIINYKWHBI C U3BCCTHBIMU JaHHBIMHU

18

pacrio3HaBaThb HpO6JIeMBI, KOTOPBIE MOXXHO PCHIUNTH IPHU ITOMOIIH (1)I/I3I/IHGCKI/IX METOO0B,
HCIOJIb3Yyd OIMMCAHHUC UCCICAOBAHUA, BBIACIATH MPOBEPACMOC MNPCANOJIOKCHUC, OLCHNBATH

MNPaBUJIBHOCTD IMOPAAKA IMPOBECACHUA UCCIICAOBAHUS, 1€JIaTh BHIBO/IbI

1.9

1.10

111

MPOBOJUTDH OMBITHI MO0 HAOMIOACHUIO (HU3NUECKUX SIBICHUNA WM (U3MYECKHX CBOWCTB TE:
(dbopMynupoBaTh MpOBEPsieMbIe MPEAOIOKEHHS, COOUPATh YCTAHOBKY M3 INPEIIOKEHHOTO
000pYIOBaHMS, OMTUCHIBATH XOJI OIBITA B (HOPMYIIHPOBATH BBIBOIBI

BBITIOJIHATH TPSIMbIE W3MEPEHHsI C HCIOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB MU AATUMKOB
(U3NYECKUX BEJINYHH, CPABHUBATH PE3YJIBTAThl H3MEPEHUH ¢ yUETOM 3aJJaHHOM abCOMIOTHON
MTOTPETIHOCTH

MPOBOANTh HCCIICOBAHNUE 3aBUCUMOCTH OJHOW (DU3UYECKOW BEIMYUHBI OT JAPYro ¢

HCIIOJIb30BaAHUEM MIPAMBIX H3MCp€HPII71: IJIAHUPOBATH HUCCJICAOBAHHE, CO6I/IpaTL YCTaHOBKY U




BBINIOJIHATE HU3MCPCHUA, CICAYd IMPCIAJIOKCHHOMY IIJIaHY, (1)I/IKCI/Ip0BaTB PE3YIbTAThI
HOJ'Iy‘IeHHOfI 3aBUCUMOCTHU B BHJEC T36J'H/II_I n I‘pa(bI/IKOB, ACJIaTh BBIBOABI IO PE3YyJibTaTaM

HCCJIICOOBaHUA

1.12

MPOBOJUTH KOCBEHHBIE HW3MEPEHUs] (U3MUYECKHX BEJIMYMH: IUIAHHUPOBATh HM3MEPEHHS,
coOMpaTh JSKCHEPHUMEHTAIbHYI YCTaHOBKY, CJEIysl NPEATIOXKEHHOW HHCTPYKLHMH, U

BBIYHCIIATHh 3HAYCHNUC BCIIMYNHBI

1.13

cOOJFOIaTh TpaBUiIa TEXHUKH O€30TIAaCHOCTH TIPH padoTe ¢ TabopaTopHBIM 000pyAOBaHUEM

1.14

XapaKTEePU30BaTh MPHUHIIUILI IEHCTBYUS M3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTOPON HAa WX OMNHCAHWA, HCIONB3ysd 3HAHUS O CBOMCTBaX (U3NYECKUX SBICHUH U

HeoOXoauMbIe (hH3MIEeCKUE 3aKOHOMEPHOCTH

1.15

1.16

pacno3HaBaTh MIPOCTbIC TEXHUIECKUE YCTPOHCTBA U U3MEPHUTENbHBIE IPUOOPHI [0 CXEMaM U
CXEMaTUYHbIM PUCYHKaM, COCTaBIISATh CXEMBI AJIEKTPUUECKUX LEHeH ¢ MOCIeJ0BaTeIbHBIM 1
napajjieNbHbIM COEAMHEHHEM JJIEMEHTOB, pa3inyas YCJIOBHBIE 0003HAuYEHHs 3JEMEHTOB

3JIEKTPUUECKUX LETen

MPUBOAUTH IPUMEPHI (HAXOAUTh UHGOPMALHIO O IPUMEPAX) MPAKTHUECKOTO UCIIOIb30BAHUS
¢u3nueckux 3HAaHWH B TOBCEJHEBHOM JKM3HM il obOecrieueHHss O€30MAaCHOCTH MPH
oOpalleHur ¢ MpuOOpaMH M TEXHHYSCKMMH YCTPOHCTBAMH, COXPAHEHHsS 3I0POBBS M

COOJFO/IEHUST HOPM KOJIOTHYECKOTO TTOBEACHUS B OKpPYKaIOIIEH cpene

1.17

1.18

OCYIIIECTBJIATh OUCK MH(pOpMauu (PU3MUECKOTo coaepxkaHus B ceTd HTepHET, Ha OCHOBE
MMEIOIIMXCS 3HAHUM M NYTEM CpaBHEHUsS JOMNOJHUTENIbHBIX HWCTOYHUKOB BBIAEISATH

nHOPMALIUIO, KOTOpas SIBJIIETCS MPOTUBOPEUYNBON HIIM MOKET OBITh HEAOCTOBEPHOM

WCTONB30BaTh IPHU BBHINOJHEHUU YYEOHBIX 3aJaHUi HAayYHO-TIOMYJSIPHYIO JIMUTEPaTypy
(u3MUecKoro conep:KaHus, CIPaBOYHBIE MaTepuanbl, pecypcbl cetu MHTepHeT; BiIaneTh
npuéMaMH KOHCTIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHusl WHPOPMAILIUK U3 OJHOW 3HAKOBOU

CUCTEMBI B JIPYTYIO

1.19

1.20

co3JlaBaTh COOCTBEHHBIE MMCbMEHHBIEC M KPaTKHE yCTHBIE CO00MIeHUs, 0000111ast HHPOPMAITUEO
13 HECKOJIbKUX UCTOYHUKOB (PH3HMUYECKOTO COJICPIKaHMsI, B TOM YUCIIE ITyOJIMYHO MPECTABIATh
pe3yNbTaThl TPOSKTHOW WM HCCIIENOBATENbCKOM AEATEIBHOCTH, IPH 3TOM TI'PAaMOTHO
WCTONB30BaTh M3YYCHHBIH TOHATHHHBIA ammapar Kypca (HU3UKH, CONPOBOXKAATH

BBICTYIUICHHUC r[pe3eHTauHeI71

IIPpU BBINTOJIHCHUHN y‘le6HLIX IMPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX MpoHueCCOB pacipeaACiIATb
00513aHHOCTH B rpynmne€ B COOTBETCTBUM C IIOCTABJICHHBIMH 3aJadaMHu, CICAUTL 3a
BBITIOJTHCHHUEM ITJIaHA ﬂeﬁCTBI/Iﬁ 1 KOPPEKTHUPOBATH €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIN
BKJIaa B ACATCIIBHOCTD I'PYIIIbI, BEICTPANBATh KOMMYHUKATUBHOC BBaHMOHeﬁCTBHe, TIPOABJIAA

TOTOBHOCTD pa3pelIaThb KOH(l)J'II/IKTI:I

9 KJIACC




Kon
MPOBEPSIEMOT0
pe3yabTaTa

11

1.2

1.3

14

IIpoBepsieMble peAMETHBIE Pe3y/JIbTAThHl 0CBOEHNS OCHOBHOI 00pa3oBaTeJLHOM
NMPOrpaMMbI OCHOBHOI0 00111ero 00pa30BaHus

HCIIOJIb30BAaTh U3YYCHHBIC ITOHATUA

pa3ian4yaTrb SABJICHHUA 110 OIIMCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOMINX JaHHOE (PU3NIECKOE SBICHHE

pacro3HaBaTh MPOSBIIECHIE H3YISHHBIX (PH3NIECKUX SBJICHUNA B OKPYKAIOIEM MUPE, B TOM YHCIIE
¢u3ndeckue SBIEHUS B MPHUPOJE, TIPU 3TOM IEPEBOIUTH MPAKTHUECKYIO 3afady B y4eOHYIO,

BBIJICJISATH CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SBICHUIH

ONKCHIBATh M3YYECHHBIC CBOWCTBA Tel M (pu3ndecKkue SBJICHUS, MCIONB3yd (usndeckue
BEJINYHHBI, IPH ONTMCAHUY MTPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI UCTIONIb3YEMbIX BEJTHYHH,
0003HaYCHUSI U eIUHHLBI (PU3NYECKUX BEITHMYUH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIOIINE JaHHYIO
(u3MUECKyr0 BEIUYMHY C IPYTUMH BEIWYMHAMH, CTPOUTH I'papUKH U3yYEHHBIX 3aBUCUMOCTEN

(hM3uUeCKUX BEITHMINH

15

1.6

XapaKTepU30BaTh CBOICTBA Tel, (U3MUYECKHE SIBICHHUS W IPOLECCHI, MCIONb3ys H3yYCHHBIC
3aKOHBI, MNpPH OSTOM JaBaTh CJOBECHYI (DOPMYIMPOBKY 3aKOHAa U 3alUCHIBaTh €ro

MaTEMAaTUYECKOE BBIPAXKCHUEC

OOBSCHATh (PM3MYECKUE IMPOLECCH M CBOWCTBA TEJ, B TOM YWCIE M B KOHTEKCTE CHTYaIHi
NPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH
o0BbsicHeHHEe U3 2 — 3 JIOTHYECKHX IIAroB C MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA (PU3UUECKUX

SBJICHUH, (PU3NIECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

18

pemaTth pacu€THbIE 3a7auu (ONHMpAroIINecs Ha CUCTEMY U3 2 — 3 ypaBHEHMIA), UCTIONB3YsI 3aKOHbI
u (GopMynbl, CBs3bIBaIONIME (PU3NUECKUE BEJIMYHMHBL: HAa OCHOBE aHaIHM3a YCIIOBHS 3a/la4d
3aIMCBIBATh KPATKOE yCJOBHUE, BBIIBIIATH HEJOCTAIOLINE MM M30BITOYHbBIE JTaHHbIC, BEIOMPATDH
3aKOHBl U (OpMyJBI, HEOOXOOUMBbIE MJsl PELICHHUs, NPOBOAUTH PACUYETHl U OLICHUBAThH

PEATMCTUYHOCTD TIOJYYSHHOTO 3HAYCHUST (PU3NYCCKON BEITMUUHBI

pacno3HaBaThb Hp06J'IeMI>I, KOTOPBIC MOKHO PEHINTD IIPH ITOMOIIN (I)I/I3I/I‘IGCKI/IX METOA0B, UCIIOJIb3YA
OIMMCAaHUEC HCCIICAOBAHNA, BBIACIATL ITPOBEPACMOC IPCAIIOIOKEHNE, OUCHMBATL IPABUIIBHOCTH
nopsAakKka TMpPOBEACHUA HUCCICAOBAaHUA, [JCJIaTb BbIBOJbI, HWHTCPIIPETUPOBATL PE3YJIbLTATHL

HaOIFOIEHUN U OIIBITOB

19

MPOBOJIMTH OIBITHI MO HAONIOJICHHIO (U3UYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB TEI:
CaMOCTOSITETIbHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HA0Opa 000py10BaHUSs, OMMUCHIBATE X0

OIIbITA U €TI0 PE3YJIbTATHhI, (bOpMy.HPIpOBaTB BBIBO/IbI

1.10

1.11

MPOBOJIUTH NPH HEOOXOJUMOCTU CEPHIO NPSIMBIX M3MEpPEHHH, OINpeeNss CpeiHee 3HaueHHUe
u3MepseMoll BeMYUHbBI ((POKYCHOE pacCTOsIHHUE COOMpAIONIel JWH3bI), 000CHOBEIBATh BBHIOOD

croco0a n3MepeHust (M3MEPUTEIBHOTO MPUOOpa)

MMpOBOJAUTH HUCCIICAOBAHUC 3aBUCHUMOCTCH (1)I/IBI/I‘l€CKI/IX BCJIMYUH C HCIOJB30BAHUCM IIPAMBIX

H3MepCHHﬁI IJIAaHUPOBATH UCCJIICAOBAHUC, CaAMOCTOATCIBHO CO6I/IpaTL YCTAHOBKY, (I)I/IKCI/IpOBaTB




PE3YyJIbTAaThL HOHy‘lCHHOﬁ 3aBUCUMOCTHU (1)I/I3I/IIICCKI/IX BCJIMYHMH B BUIC Ta6HI/II_[I/I Fpa(l)I/IKOB, JA€J1aTh

BBIBOJLI IO PE3yJIbTaTaM HUCCJICAOBAHUA

1.12

IMPOBOJAUTH KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘IGCKI/IX BCJIMYMH: IJIAHUPOBATH U3MCPCHUA, CO6I/IpaTL
OKCICPUMCHTAIIbHYIO YCTAHOBKY U BBINIOJIHATE U3MEPCHUA, CIICAYA Hpe,ﬂﬂO)I(eHHOﬁ HWHCTPYKIHHU,
BBIYUC/IATH 3HAYCHUEC BEIIMIYMHBI U aHAJIM3UPOBATD IMOJYUYCHHBIC PE3YJIBTATHI C y‘léTOM 3a,I[aHHOI71

MOTPEIIHOCTH U3MEPEHUM

1.13

coOJIFOIaTh TIpaBUyIa TEXHUKH O0€30TIaCHOCTH MPH padoTe ¢ Tab0PaTOpHEIM 000pyIOBaHUEM

1.14

pa3iauuaTh OCHOBHBIC TNPHU3HAKM HM3YYCHHBIX (DU3MUYECKUX MOJEJCH: MarepualibHas TO4YKa,
a0COIOTHO TBEPOE TEJO, TOYEUHBIN MICTOYHUK CBETA, JTyY, TOHKAS JIMH34, TUIAHETapHAs MOJIENb

aToMa, HyKJIOHHasA MOJI€JIb aTOMHOTO fA1pa

1.15

1.16

XapaKTepU30BaTh NPHUHLUINbBI JEHCTBUS H3yYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB C
OIIOPO¥ HA MX ONMCAHUSI, HCIIONb3Ys 3HAHUS O CBOMCTBAX (PM3NUECKUX SIBICHUNA U HEOOXOAMMBIE

(hr3ruecKkre 3aKOHOMEPHOCTH

UCIIOJIb30BaTh CXEMbl W CXEMaTHYHBbIE PHCYHKH HM3YYCHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX IPUOOPOB U TEXHOIOTHYECKUX ITPOLIECCOB MPH PEIICHIH YIeOHO-TTPAKTUIECKUX
3a/1a4, ONTUYECKHE CXEMBI Ul MIOCTPOECHHS M300paXKeHHU B INIOCKOM 3epKajie U coOuparomen

JIMH3C

1.17

1.18

1.19

MPUBOJUTH MPUMEPHI (HAXOIUTh MH(DOPMALIMIO O MpHMEpax) MPAaKTUYECKOrO HCIIOIb30BaHUS
(hU3MUYECKUX 3HAHUM B MMOBCEIHEBHOM JKU3HU ISl 00eCTICUueHUsT OE30MaCHOCTH MPH 00paIlieHUH
¢ mpubOpaMu M TEXHUYCCKUMH YCTPOWCTBAMHM, COXPAHEHUS 37I0POBbS U COOJIOJCHUS HOPM

9KOJIOITMYECKOI'0 IMOBCACHUA B OprxcanmefI cpeae

OCYHICCTBJIATL  ITOHCK I/IHq)OpMaLII/II/I (1)PI3I/I‘I€CKOFO COACpKaHuA B CCTHU I/IHTepHeT,
CaMOCTOATCIIBHO q)OpMy.]'II/IpySI IIOMCKOBBII 3aIpocC, HaXOAUTb ITYyTU OMPEACIICHUA NOCTOBEPHOCTU

HOHy‘ICHHOﬁ I/IH(i)OpMaHI/II/I Ha OCHOBC UMCIOIIHUXCA 3HAHUU U JOIIOJTHUTCIIBHBIX HCTOYHHUKOB

WCIIOJIb30BaTh MPH BBIIOJHEHHMM Y4YeOHBIX 3aJaHuil HAayYHO-TIOMYJSIPHYIO JIUTEPATypy
(uznveckoro cojepKaHus, CIPaBOYHBIE MaTepUalbl, Pecypchl ceTH WHTepHeT; BIajeTh
npuéMaMy KOHCIIEKTUPOBAHHUSI TEKCTa, MpeoOpa3oBaHHs WHPOPMAIMU W3 OJIHOW 3HAKOBOU

CHCTEMBI B IPYTyIO

1.20

1.21

co3/laBaTh COOCTBEHHBIE THCHMEHHBIC W YCTHBIE COOONICHHSI Ha OCHOBE WHQOpMAIUM W3
HECKOJIBKMX HCTOYHUKOB (DPU3UUECKOrO COAEp)KaHHSA, MMyOJIMYHO MPEICTABISATh PEe3yJbTaThl
MIPOEKTHOM WJIM HCCIEI0BATENbCKON AEATEIBHOCTH, IPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3yYeHHBI NOHATHHHBIN anmnapat u3y4aeMoro pasjena GU3NKH U COMPOBOXKIATH BBICTYIIJICHNE

Mpe3eHTalmneil ¢ yaéToM 0COOEHHOCTEN ayJUTOPHH CBEPCTHUKOB

TIPH BBITIOJTHEHUN yYYEOHBIX MPOEKTOB M MCCIICOBAHUN (PU3NYECKUX MPOIECCOB PACIIPEeNiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUH C TTOCTABJIICHHBIMH 3a/IadaMy, CICAUTH 3a BEITIOJTHEHUEM
IJIaHa JCWCTBUH W KOPPEKTHPOBATh €ro, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKJIAa B
JEATEIbHOCTh  TPYIbI, BBICTpAaUBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBUE, MPOSBISL

TOTOBHOCTB pa3pcuiaThb KOH(l)J'II/IKTI:I




Kon
pa3iena

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon

3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYKAIOIIEIO MUPA

11

1.2

1.3

14

1.5

IIpoBepsieMble 3JIeMEeHThI COAEPKAHUS

®uznka — Hayka o nOpupone. SBiaeHus npuponpl. DPuU3HYECKHE SBIICHUS:

MCXAaHNYCCKUEC, TCIUIOBLIC, DJICKTPUYCCKHUE, MAarHUTHBIC, CBETOBBLIC, 3BYKOBLIC

Odusnyeckne BeNMMINHEL. M3Mepenne dhu3udeckux BennuuH. OU3NUECKHE TPHOOPHI.

[Torpeurnocts u3mMepenuit. MexayHapoiHas cucTeMa eIuHUIT

ECTGCTBCHHOH&y‘IHLIfI MCTOA IIO3HAHMA: Ha6J'IIOI[€HI/I€, IIOCTaHOBKa HAY4YHOI'O
BOIIPOCA, BBIABMIKCHHEC THUIIOTE3, SKCIICPUMCHT 110 IPOBCPKE TI'MIIOTE3, 00BICHEHHE

HaOJII0/1aEMOTO SIBIICHUS
Onwucanne GU3NIECKUX SBICHUH C TIOMOMIBIO MOJICTIEH

[IpakTiaeckne paboTHI:

#H##Par##l3MepeHne pacCTOSIHU.

##HPar##l13mepenue 00bEMa JKUAKOCTH U TBEPIIOTO TeTIa.

#H##Par###0OnpeneneHre pa3MepoB MaJbIX TEIL.

###Par##l3mepenre TemmnepaTypsl TIPH MOMOINX >KHIKOCTHOTO TEpPMOMETpa W

JAaT4yvKa TeMIICpaTyphbl

ITEPBOHAYAJIbHBIE CBEJJEHUA O CTPOEHNU BEIIECTBA

##HPar##t#Crpoenre BemIecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mepbl. OIBITH,

21 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BEILIECTBA
25 #i##Par###]|Brkenne dactui BemiecTBa. CBSI3b CKOPOCTH JIBWKEHHSI YacTHI] C
' Temneparypoil. bpoyHoBckoe nBmkenue, nuddysus
2.3 B3anmoneiicTBue yacTull BemecTBa: MPUTSHKEHUE U OTTAJIKUBAHUE
H#H#H#Par#### ArperaTHple COCTOSHUS BEILIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPIBIX
2.4 (kpucTaminueckux) Tel. B3auMOCBS3p MEXIy CBOWCTBAMHM BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSHHIA BOJIBI
[pakTudeckue paboTHL:
#HPar##0Onenka guaMeTpa aroMa METOAOM psiioB  (C  HCIOJIb30BaHHUEM
2.6 ¢dororpaduii).

#H##Par###OnbITH 10 HAOIIOICHUIO TETLIOBOTO PACIIMPEHUS Ta30B.

HHHPar####0nbITEI 10 0OHAPYKEHHUIO TEHCTBHS CHII MOJIEKYJISIPHOTO MPUTSDKEHUS

JIBVDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

MexaHn4deckoe JABHXKXCHHUC. PaBHOMepHOC 1 HCPAaBHOMCPHOC NBUKCHUC




##HPar###Cxopoctb. CpenHsisi CKOPOCTh NMPH HEPABHOMEPHOM IBW)KEeHUH. Pacuér

32 MyTH U BPEMEHH ABHKCHHUS
33 SBnenuie nHEpUUHU. 3aKOH MHEPIHUH. B3anMoneicTBre Tesl Kak NpUYMHa U3MEHEHHS
' CKOpPOCTH JBIKEHUS Tesl. Macca kak Mepa HHEPTHOCTH Tejla
34 ##Par## Inotnocts BemecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJT B
' enuHUIEe 00bEMA BeleCTBa
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJCHCTBHS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. Vi3mepeHue CHIIbI C TOMOILBIO AUHAMOMETPA
37 H#HH##Par## SIsnenue Tarorenus u cuia Tsokectu. Cuna TSHKECTH Ha IPYTHX TTaHeTax.
' Bec Tena. HeBecomocTh
3.8 Cuna tpenust. TpeHUE CKOJIBKEHUS U TpeHUE MOKos. TpeHue B MpUpoIe U TEXHUKE
39 #H##Par####Cnoxxenue cui, HampaBJICHHBIX N0 OMHOW TpsMoil. PaBHOzelWcTByrOImIAs
' CHII
[IpakTiaeckne paboTHI:
Omnpenenenue CKOPOCTH PAaBHOMEPHOrO IBIKEHHS (IIApUKa B KHUIKOCTH, MOJEIU
3JIEKTPUYECKOTO aBTOMOOWISI M Tak painee). OnpexneneHue cpenHed CKOPOCTH
3.10 CKONIBKEHUsI Opycka WM MIapuKa 10 HAaKJIOHHOM miockoctu. OmpeneneHue
' IUIOTHOCTU TBEPAOTO Tena. OMBITH, JEMOHCTPHPYIOIINE 3aBHCUMOCTD PACTSKEHUS
(medopmanuy) MPYKUHBL OT MPUIOKEHHOW CHIbl. ONBITHI, AEMOHCTPUPYIOLIHNE
3aBHCHUMOCTb CHJIbI TPEHHS CKOJIBKEHHUS OT Beca TeJla U XapaKTepa CONPUKACAIOLIIXCSI
MOBEPXHOCTEN
311 @duznueckue SBJICHUS B MPUPOJE: NPUMEPHI ABWKEHHS C PasIMYHBIMU CKOPOCTAMH B
' YKUBOW Y HEXXUBOU IIPUPOJE, IEHCTBUE CUIIbI TPEHUS B IIPUPOJE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, TOALIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, )KUJKOCTENM 1 TA30B

4.1 Hasnenue tBEpAoro Tena. CriocoObl yMEHBIIEHUS U YBETUYEHNUS TaBICHUS
4.2 JaBnenue raza. 3aBUCHMOCTH JIaBJICHUS Ta3a OT 00bEMa, TeMITepaTyphl
43 [lepenada maBieHus TBEPABIMU TeJaMH, KUIKOCTSIMH W Ta3zaMu. 3akoH Ilackas.
' [MTHeBMaTHUECKHE MATIMHBI
w 3aBHCUMOCTD JIaBJICHUSI KHJIKOCTH OT DIIyOWHBI. [MapocTaTndeckuil mapajiokc.
' Coo0mraromuecs cocyasl. [ napasimdeckne MeXaHU3MBbI
ATmocdepa 3emiu 1 atMochepHoe aapnenne. [IpruarHbI CyIecTBOBAaHHS BO3IYIITHOM
4.5 o6onoukn 3emi. OnbiT Toppuuern. 3aBHCUMOCTh aTMOC(EPHOTO JaBJICHUS OT
BBICOTHI HaJl yPOBHEM MOPSI
46 Nsmepenne atmochepHoro mapieHus. [Ipubopsl s u3MepeHHs aTMOC(HEpPHOro

JaBJICHUS




4.7

HCﬁCTBHe KHIKOCTH W Tra3a Ha HOI‘p}/)KéHHOC B HHUX TCJIO. BBITa.]'IKI/IBaIOH_[aH

(apxumenoBa) cuia. 3akoH Apxumesaa

4.8

4.9

[lnaBanue ten. Bo3nyxomnnaBanue

[IpakTraeckue pabOTHI:

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpy:KEHHON B KUAKOCTD
yactu Tena. OmpejelneHre BBITATKUBAIONICH CUJIBI, ACHCTBYIOIIEH Ha TeJo,
HOrpy>kKEHHOE B XKHUAKOCTb. IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAIOLIEH CHIIBI,
JIEeHCTBYIOMIEH Ha TEJIO B JKUIKOCTH, OT Macchl Tena. OMBITHI, TEMOHCTPHUPYIOIINE
3aBHICHMOCTb BHITAJTKWBAIOIIEH CHJIBI, IEHCTBYIOIIEH Ha TEJIO B JKUIAKOCTH, OT 00bEMaA
NOTrpy>KEHHOU B )KUJIKOCTh YaCTH TEJA U OT INIOTHOCTH XKUAKOCTH. KoHCcTpynpoBanue

apeoMeTpa MM KOHCTPYHPOBAHHUE JIOAKH U OTIpeeIeHHEe e€ TPy30M0AbEMHOCTH

4.10

®dusnyeckue SBICHUI B Opupoac: BIMUAHHC aTMOC(i)CpHOI‘O JaBJICHUs Ha JKHUBOM

OpraHu3M, TUIaBaHue PHIO

411

TexHuueckne ycTpoicTBa: cOOOMANIMecs COCYABI, YCTPOMCTBO BOIOMPOBOJA,
THIPABIMYSCKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HAcCoC,

apeomeTp

PABOTA, MOIIHOCTbB, SHEPI' A

5.1 Mexanndeckas pabota
5.2 MexaHuueckast MOIIHOCTb
£ 3 [IpocTbie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTh. [IpaBuio paBHOBecHs
' pbldara
54 [IpumeneHue npaBuia paBHOBECHUS phIyara K OJIOKY
- «3omn0T0€e mpaBuiIo» MexaHuku. KoadduuueHT mosie3Horo AeicTBUS MEXaHHU3MOB.
' [IpocTbie MexaHU3MBI B OBITY M TEXHHUKE
5.6 [ToTenuuanbHast HEPrUM Teja, HOJHATOro Haja 3eMiIEn
5.7 Kunernueckas saneprus
58 [Tonnas MexaHuyeckas SHEpPrus. 3aKOH U3MEHEHHS M COXPaHEHUS MEeXaHWYeCKOn
. SHEPTUHN
[pakTudeckue paboTHL:
H#H##Par###0npenenenre paboThI CHIIBI TPEHUS TIPY PABHOMEPHOM JIBIDKEHUH TEJIa TI0
59 TOPU30HTAIBHON MOBEpXHOCTH. lMccienoBaHue YCIOBHH pPAaBHOBECHS phlyara.
W3smepenne KIIJI HaxioHHOM 1ulockocTH. M3ydeHne 3akoHa COXpaHEHUS
MEXaHUYECKOM SHEPTUU
5.10 ®dusndeckue ABIEHNS B IPUPOJIE: PhIUATH B TEJIC YETIOBEKA
E 11 TexHuuecKre ycTpoicTBa: pelyar, MOABMKHBIA M HETIOABMKHBIM OJIOKH, HAKJIOHHAS

IJIOCKOCTbD, IMTPOCTBHIC MCXAaHU3MBI B 6I>ITy




Kon

Kox »iaemenTa

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUS

paszeia
TEIIJIOBBIE ABJIEHN A
OCHOBHBIE MTOJIOKECHUSI MOJICKYJISIPHO-KUHETUIECKOW TEOPUH CTPOCHUS BEIICCTBA.
6.1 Macca u pa3mepsl MoJieKyl. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE TOJNOKEHHS
MOJIEKYJISIPHOKMHETHYECKON TEOPHH
6.2 Mopgenmn  TBEPIOTO, JKHUAKOTO H  Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
' Kpucrannnueckue u amopdHsle Tena
6.3 OOBsicHEeHHE CBOWCTB Tra30B, KUAKOCTEH M TBEPABIX TEN Ha OCHOBE MOJOKEHHH
. MOJIEKYJISIPHOKMHETHYECKON TEOPHH
6.4 CMmaurBaH¥e W KaIWLISIPHBIC SBICHUS
6.5 TemnoBoe pacmmpeHue u cxaTue
6.6 Temmnepatypa. CBsi3b TEMIIEpATYPbl CO CKOPOCTHIO TEIUIOBOTO IBIKEHUS YaCTHUL]
67 Buytpennsis sneprus. CriocoObl H3MEHEeHNs1 BHYTPEHHEW SHEPTUH: TeIuionepeaaya
' Y COBEpIICHUE PAOOTHI
6.8 Buns! Teronepenaun: TeIUIONPOBOAHOCTE, KOHBEKINS, H3TyUCHUE
6.9 KonndecTBo TemoTel. Y aenabpHast TEIIOEMKOCTD BEIIECTBA
6.10 TenmooOMeH 1 TeII0OBOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OanmaHca
[InaBnenne W OTBepAEBaHME KPHUCTAIUIMYECKUX BEIECTB. YJENbHAs TeIioTa
6.11
6 TUTaBJICHUS
[TapoobpazoBanne u koHzaeHcauusi. Mcmapenue. Kumenue. YnenpHas TemsoTta
6.12 napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTrMoc(epHOro
JaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y A€TIbHAsI TEIUIOTa CTOPAHUS
6.15 [punnumnet paboTts! Teruobix neuratencii KI1/] TemnoBoro neuratens. Temnosble
' JIBUTATEJIM U 3alIUTa OKPYKAOUIEN Cpebl
6.16 3aKOH COXpaHEHMs U MPEBPAILECHHS SHEPTUH B TEIJIOBBIX MpOLeccax
[pakTudeckue paboTHL:
#H#Par###O0nbpITE 110 O0HAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO TIPUTSHKEHUS.
H#HHPar####OnbITHI 10 BRIPAITUBAHUIO KPHCTAJUIOB TOBAPEHHOM COJM K caxapa.
H#HPar###OnbITEl 10 HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUS ra3oB, XKUAKOCTEH U
TBEPABIX TEIL
6.17

#H##Par####OnpeneneHre naBIeHus BO3yXa B Oa/UIOHE INPHIIA.
HHPar###OnbITE, AEMOHCTPUPYIOIIME 3aBUCHMOCTH JAaBIICHHUS BO3AyXa OT €ro
00bEMa M HarpeBaHUsl WK OXJIAXKICHHUS.

#H#HPar## IpoBepka THUNOTE3bl JIMHEMHOW 3aBUCHMMOCTH JUIMHBI  CTOJIOMKa

KHUIKOCTH B TepMOMCT’pI/I‘lCCKOﬁ TI)Y6K6 OT TCMIICPATYPhI.




#i##Par#t#HaOnronenne M3MEHEHHWsT BHYTPCHHEH SHEPTUM Tella B pPe3yiibTare
TEeIUIoNepeauy U padOThl BHELUTHUX CHUIL

#H#Par###lccnenoBanre SBICHUS TEIUIOOOMEHA IMPH CMEIIMBAHUM XOJIOTHOW H
ropsiaeit BOJbI.

#H##Par###0npenenenne KOMWYECTBa TEIUIOTHI, MOIYYEHHOTO BOJOH TpHU
TEIUI000MEHE C HAarPeThIM METAIUTHIECKUM IIITHHIPOM.

#H##Par###0npenenenre yaenbHON TEINIOEMKOCTH BEIIIECTBA.
#H#Par###ccnenoBanme mpoiecca uCrapeHus.

#H##Par###0npenenenrne OTHOCUTEBHON BIQKHOCTH BO3AyXa.

H#H##Par##0npenenenre yaensHOW TEIUTOTH TUIABICHHUS JIB/A.

®dusznueckue SBICHUS B IMpUpoOAC: MOBECPXHOCTHOC HATAKCHUC U KallUJIIIAPHBLIC

6.18 SIBJICHHUSI B TIPUPOJE, KPUCTALIBI B Mpupoae, usnydeHue CoiHIA, 3aMep3aHue
BOZ0OEMOB, MOpCKHE OpU3bI;, 00pa30BaHME POCHL, TYMaHa, UHEsl, CHETa.
TexHudeckne yCTPOMCTBA: KaNWUIAPHI, NMPUMEPH HCHOIB30BAHUS KPHUCTAJLIOB,

5.19 KHUJIKOCTHBIH TEPMOMETp, AAaTYMK TEeMIIEPaTyphl, TEPMOC, CHCTEMa OTOIUICHHS

JIOMOB, THTPOMETpBI, TICUXPOMETpP, MapoBas TypOWHA, IBUTATENlb BHYTPEHHETO

CrOpaHusl.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHNA

7.1 Onektpusanys Tel. J[Ba pona dIeKTPHIECKUX 3apsI0B
BzanmopeiictBie  3apsokeHHBIX  Tell. 3akoH KyrmoHa  (3aBUCHMMOCTH — CHIIBI
7.2 B3aWMOJICHCTBHS 3apsDKEHHBIX TET OT BEIMYHMHBI 3apsIOB W PACCTOSHUS MEXITY
TEIaMH)
23 Onektpuyeckoe mone. Hanpsxk€HHOCTh 3iekTpudeckoro mons. [IpuHnmm
' CYTIEPIO3ULIMH JIEKTPUUECKUX MoJIeH (Ha Ka4YeCTBEHHOM ypPOBHE)
- Hocurenn »snekTpudecknx 3apsfoB. OJIEMEHTApHBIA JIEKTPHUECKUN  3apsj.
' Crpoenue aroma. [IpoBOTHUKH 1 TUAIEKTPUKA
7.5 3aKkoH COXpaHEHUS JIEKTPUIECCKOTO 3apsiaa
- OneKTpuYecKuil TOK. Y CIOBUS CYLIECTBOBAHUS MIEKTPUIECKOro Toka. Mcrounnku
. ITOCTOSTHHOT'O TOKa
2 JeiicTBUS  DNMEKTPUYECKOr0 TOKa  (TETUIOBOE, XHMHYECKOE, MAarHHUTHOE).
. QHCKTpI/I‘IeCKI/II‘/'I TOK B XXUAKOCTAX U ra3dax
7.8 OnexTtpuyeckas nenb. Cuina Toka. DIEKTPUUECKOE HANPSKEHHUE
7.9 ConpoTHBieHre MPOBOAHMUKA. Y AETHHOE CONTPOTUBIICHNE BEIIECTBA
7.10 3akon OMa a1 ydacTKa Lenu
7.11 ITocnenoBarenpHOE U TApPAIICIBHOE COSTMHEHNE TTPOBOIHIUKOB




7.12

7.13

7.14
7.15

PaboTa u MOIIHOCTH MEeKTpUIeCcKOro Toka. 3akoH Jlxoymns — JIenma

DnexTpuyecKue MenH 1 MOTPEeOUTeNH AIeKTpUIecKkoii sHeprun B ObiTy. KopoTkoe

3aMbIKaAHHC
IlocTosiHHBIC MAarHUTHI. B3aPIMOI[eI>'ICTBHe IIOCTOSIHHBIX MAarHuTOB

MaruauTHoe 1mojie. MarouTHOE 1oJie 3eMITH U ero 3HaYCHHe JJIA )KU3HU Ha 3emiie

7.16

7.17

7.18

OnbIT 9pCTeHa. MarauTHoe TIIOJIe QJICKTPUYCCKOI'0  TOKa. HpI/IMCHeHI/Ie
QJICKTPOMArnuTOB B TCXHUKE

HeﬁCTBHe MAarduTHOro 1I10Ji1 Ha IIPOBOJHHUK C TOKOM. SHCKTpOHBI/IFaTCJ'IL
MIOCTOSTHHOTO TOKa. Mcmonb3oBaHHE SHCKTPOHBHFaTeHCﬁ B TCXHHYCCKHX

YCTPOMCTBAaxX U Ha TPaHCIIOPTE

OmneiTel @apanes. SABneHue MeKTpoMarouTHOU nHAYKIuH. [IpaBuno JleHna

7.19

7.20

DJeKTpOreHepaTop. Crroco0st MOJTY4YEHUS 3IEKTPUIECKON SHEPrUu.

DJIEKTPOCTAHIIUY Ha BO30OHOBISIEMBIX UCTOYHHKAX YHEPTUU

[IpakTuueckue paboOTHL:

OmnbITHI 10 HAOIIOACHUIO ANEKTPU3ALMH TeJl MHAYKIUEH U IPU CONMPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS IIEKTPUUECKOTO MO HA TPOBOAHUKH M JUAIIEKTPHKH.
COopka u mpoBepka pabOTHI SJIEKTPUIECKON TETIH ITOCTOSHHOTO TOKA.

W3mepenne 1 peryaupoBaHie CUIIbI TOKA.

N3mepenne n peryinupoBaHue HAIPSKEHUSL.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, MIAYIIETO YEpe3 pE3HUCTOp, OT
COIIPOTHUBIICHHSI PE3UCTOPA U HANPSIKEHHS HA PE3UCTOPE.

OnbITEl, JIEMOHCTPHPYIOIIHE 3aBUCHMOCTb JJIEKTPHUUECKOTO CONPOTHBICHHS
MIPOBOJHHKA OT €ro AJIMHBI, IUTOMAAH MONEPEYHOr0 CEYEHN U MaTepHraa.
[IpoBepka mpaBuia CIOKEHUS HANPSHKEHUN MPH MOCIEA0BATEILHOM COEIMHEHUHT
IByX pesuctopoB. IIpoBepka mpaBwia Aas CUIbl TOKAa IpU IapajljieIbHOM
COeIMHEHNH pe3nucTopoB. OmpezeneHue padOThl IEKTPUIECKOTO TOKA, WAYIIETO
yepe3 pe3uctop. OnpesnereHne MOLUIHOCTU IEKTPUUECKOI0 TOKA, BBIAEISIEMON Ha
pesucrope. MccienoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT
HanpspkeHus Ha Heil. Onpenenenne KI1/[ narpesarens. VccnenoBanre MarHUTHOTO
B3aMMOCHCTBAA TOCTOSIHHBIX ~MAarHuToB. V3ydeHWe MarHuTHOTO  TIOJIS
[IOCTOSTHHBIX MAarHUTOB IpH HX OOBEAWHEHWH W pasfeneHuu. lccnemoBanue
NEHCTBUSL ~ DIIEKTPHYECKOTO  TOKAa HAa  MAarHUTHYKO  CcTpenky.  OIBITHI,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOAEHUCTBUS KAaTYIIKH C TOKOM U
MarHura OT CHJbl TOKAa M HalpaBICHHs TOKa B KaTymike. V3ydeHue nercTBHS
MarHUTHOTO TOJIA Ha MPOBOAHUK ¢ TOKOM. KOHCTpyHpoBaHHe U H3yueHHe paboThI

anektponsuratens. M3mepenue KI1/] snexTpoasuraTenbHON ycTaHOBKU. OMBITH 11O




HCCIICI0BAHHUIO SIBJIICHHS DJICKTPOMAarHUTHON WHAYKIMN: UCCIeJOBAHIE U3MEHECHUM
3HAYEHUS U HaNpaBJeHUs UHIYKIHOHHOTO TOKa
®usnueckue SBICHUS B MPUPOJE: JIICKTPHUYECKHE SBICHUS B aTrMocdepe,
7.21 ANIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE MOJie 3eMid, Apeid MOII0COoB,
POJIb MATHUTHOTO TOJIS IS )KU3HU Ha 3eMIle, TOJIIPHOE CUsIHUE
TexHuueckne ycTpoHCTBA: 3IEKTPOCKOIL, aMIIEPMETp, BOIBTMETP, PEOCTAT, CIETIMK
79 ANEKTPUYECKOH DSHEPTUH, 3IIEKTPOOCBETHTENbHBIE IPHUOOPHI, HarpeBaTelIbHbIC
' AIEKTPONPHOOPHI (TIPUMEPHI), DICKTPUUCCKUE MPEIOXPAHUTEIH, JJICKTPOMArHHT,
ANIEKTPOJBHUTATEIH TOCTOSHHOTO TOKA, TEHEPATOP TIOCTOSTHHOTO TOKA
8 KJIACC
9 KJIACC
Kon Kon
[TpoBepsieMble AIIEMEHTHI COICPKAHU
paznena dIIEeMEHTa
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe aBmwxeHne. MarepuanbHas Touka. Cucrema otcuéra
8.2 OTHOCUTENIFHOCTh MEXAaHUYECKOTO JBKEHHUS
8.3 PaBHOMEpHOE TIPAMONTMHEHHOE IBUKEHUE
8.4 #H#Par##HepaBHoMepHoe  mpsMonuHelHoe ABwkeHue. Cpenuss u
' MTHOBEHHAs! CKOPOCTB TeJia MPHU HEPAaBHOMEPHOM JIBUYKEHUH
8.5 Yckopenue. PaBHOyCKOpEeHHOE TIPSIMOJTMHEIHOE IBH)KEHHE
8.6 ###Par###CBoOoHOE TTagenne. OnbITh [ anunes
3 #H##Par###PaBHOMEpHOE IBIKEHHE IO OKpyx)HOocTu. Ilepmox m wactora
8.7 oOpamenus. JluneitHas u yrioBas ckopoctu. LleHTpocTpemuTenbHOE
YCKOpEHUe
8.8 [lepssiii 3akoH HproTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuit 3axon HetoToHa
8.11 HHHPar##H#] [puHITIT CYTIEPTIO3UITIH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #H#HHPar###Cuna TpeHHs: CUJa TPEHUS CKOJBXKCHUS, CHJIA TPEHUS IIOKOS,
' JpyTUE BUIBI TPEHHUS




##HPar##Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHA. Y CKOpEHHE

8.14
CBOOOJHOTO MaJeHUs
815 Hewxkenne tmaner Bokpyr Comnna. IlepBas KocMmuueckas CKOPOCTb.
' HesecomocTs 1 ieperpys3ku
8.16 PaBHOBecue MaTepranbHOI TOUKU. AGCOMIOTHO TBEPIIOE TEIO
8.17 #H#Par####PaBHoBecre TBEPAOTO Tella ¢ 3aKPCIDIEHHOW OCHIO BpAaICHUS.
' MowmenT cuinbl. LleHTp TskecTn
8.18 Nmnynsc tena. I3Menenne umitynbca. IMITysIbC CHIIBI
8.19 3aKOH COXpaHEHUS UMITYJILCA
8.20 #t#Par###PeakTHBHOE IBIDKEHHE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh
8.22 PabGota cun TspKecTH, ynpyroctH, TpeHus. CBs3b S3HEPrHH U paboThI
8.23 [loTennmanpHas SHEPTH TeNA, TOTHATOTO HaJl TOBEPXHOCTHIO 3eMITH
8.24 [loTeHnmanpHAas SHEPTHS CKATON MPY>KUHBI
8.25 #H#HPar##Kunetnueckas sneprus. Teopema o KHHETHYECKOH SHEPTHN
8.26 ##H#Par###3akoH coxpaHeHHs MeXaHMYECKOH SHEPrun
[IpakTuueckue paboOTHL:
OnpeneneHue CpeaHEe CKOPOCTH CKOJIBXKEHHsS Opycka WU JBMXKCHUS
IapuKa MO HAKJIOHHOW IuiockocTH. OmpeneneHre YCKOPEHHs Teida HpU
PaBHOYCKOPEHHOM JIBH)KEHHH 10 HAKJIOHHOW IJIOCKOCTH.
HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JIBHOKCHUU 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka runoTe3BI: €CIH PU PABHOYCKOPEHHOM JIBIDKEHHH 0€3 HayalbHON
8.27 CKOPOCTH ITyTH OTHOCSTCS KaK PsiJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKU BPEMEHH OJJMHAKOBBI.
UccnenoBanre 3aBUCHMOCTH CHIIBI  TPEHHS CKOJBKEHHS OT  CHIIBI
HOpMaJibHOTO JaBieHus. Onpenenerne K03h HUIMEHTa TPEHUS CKOTbKEHHS.
Onpenenenne KECTKOCTH NPYKUHBL. Onipeenenne paboThI CHITBI TPEHHS TIPU
pPaBHOMEPHOM JIBIJKEHHMHM TejJa 10 TOPH30HTAJIbHOH MOBEPXHOCTH.
Omnpenenenne pabOTBl  CWJIBI  YOPYrOCTH TpU  MOOBEME TIpy3a C
WCTIOJIb30BaHUEM HETIOJIBUIKHOTO U TOJIBUKHOTO OJIOKOB
8.28 dusnyeckue SBICHUS B NPUPOJAE: NPWIMBBL U OTJIUBBI, IBH)KEHHE IUIAHET
' CosTHEeYHOH CHCTEMBI, PEaKTHBHOE JIBU)KEHHUE )KHBBIX OPTaHH3MOB
8.99 TexHnueckre yCTpoWCTBa: CIUIOMETD, TaTYMKHU TOJIOKEHHS, PACCTOSIHUS U

YCKOPEHHUSI, PAKETHI

MEXAHUYECKUE KOJIEBAHUA U BOJIHBI
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Konebarenbnoe JBHOXXCHHUC. OcHOBHbBIC XAPAKTCPUCTUKU KoJIeOaHMii: nepuona,

. 4acToTa, aMIUIUTyaa
9.2 MareMaTHyeCKUi U NPYXKUHHBIM MasTHHKU. lIpeBpalneHue »HEpruu mnpu
' KoeOaTeNbHOM JABHKCHUU
9.3 3aryxaromue kojicbanus. BeiHykaeHHbIe KojieOanus. Pe3onanc
Mexanunueckue BoiHbl. CBOIiCTBa MeXaHM4YeCKMX BOJH. [IpononbHbele u
9.4 MorepevHble BONHBI. JIIMHA BOJHBI M CKOPOCTh €€ pacIpoCTpaHEHUs.
MexaHn4eckue BOIHBI B TBEPAOM TeJe, CEHCMUUECKNE BOTHBI
9.5 3Byk. [')poMkocTh U BeIcOoTa 3ByKa. OTpakeHne 3ByKa
9.6 WudpasByk u ynbTpazByk
[IpakTiaeckne paboOTHI:
Omnpenenenue 4acTOThl U IEPUOJA KOJIEOaHUH MaTeMaTHUECKOTO MasiTHUKA.
Onpenenenne 4acTOThI U IepHo/ia KoJeOaHu| MpyKUHHOTO MasiTHUKA
9.7 UccnenoBanre 3aBHCUMOCTH TEpHOAa KOJEOaHWH IMOJBEIICHHOTO K HHUTH
' rpy3a OT UIMHBI HUTH. VcclenoBaHME 3aBUCHUMOCTH INEPHOAA KOJIeOaHUi
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a. IIlpoBepka HE3aBUCUMOCTH ITEPHOAA
KoJNeOaHui Tpy3a, MOJBEIICHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTH
pyXuHbI. MI3MepeHne yCcKopeHus: CBOOOIHOTO TaeHNUs
9.8 ®usuyeckre SABJIEHUS B TNPUPOJE: BOCHPUATHE 3BYKOB IKHUBOTHBIMH,
' 3eMJIETPACEHHUE, CEHCMIUECKNE BOJTHBI, IyHAMH, 9X0
9.9 TexHnuecKre YCTPOWCTBA: 3XOJIOT, UCIOIb30BAHUE YIbTPa3ByKa B OBITY H

TCXHHUKEC

OJIEKTPOMATHUTHOE I1OJIE N SJIEKTPOMATHUTHBIE BOJIHBI

OJEKTPOMarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BoJHBL. ~ CBOMCTBa

104 AJIEKTPOMArHUTHBIX BOJIH
10.2 [lkana 3MeKTpOMarHUTHBIX BOJIH
10.3 OnexkTpomarHuTHas npupoaa cBera. CKOpocTh cBeTa. BonHOBBIE cBoOicTBa
' CBETa
[IpakTnueckue pabOTHIL:
104 Uzyuenne CBOWMCTB BIIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBLHOTO
tenedoHa
105 dusnyeckre SBICHUS B NpPUpOAE: OMOIOTHYECKOE [eHCTBHE BHIUMOTO,
' yIBTPapUOIETOBOTO U PEHTTEHOBCKOTO U3ITyYeHHUH
10.6 TexHuueckre ycTpoicTBa: HCIOIB30BAHUE BICKTPOMATHUTHBIX BOJH IS
' COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlygyeBast Moznens cBeTa. MIcTOUHHMKM cBeTa




11.2 [IpssmonuHeHOE pacIpoCTpaHEHHE CBETA
11.3 Otpakenne cBera. Ilmockoe 3epkaiio. 3akOH OTpaKCHHS CBETa
114 [Ipemomnenue cBera. 3akoH mpenmomieHus cBera. l[lomHOe BHyTpeHHee
' OTpakeHHUE CBETa
115 Jlnnza. X0 Iydeid B THH3E
11.6 OnTrueckas cucteMa ¢oroariapara, MUKPOCKOIa U TEJISCKOa
11.7 I'ma3 xak onTudeckast cuctemMa. bIM30pykoCTh U 1adbHO30PKOCTD
118 Paznmoxxenue Oemoro cBera B crnektp. OnbiTel HeroTona. CrhoxeHwue
' CHEKTpabHBIX IBETOB. [ucnepcus cBeta
[IpakTudeckue paboOTHL:
#iH##Par##lccnenopanne 3aBUCUMOCTH yTJIa OTPAKEHHUS CBETOBOTO JIyda OT
yTiia maIeHusl.
H#HH##Par##l13yueHne XapaKTepUCTUK HM300paKEHHUS MpeaMeTa B IIOCKOM
3epKa’e.
#iH##Par##llccnenopanne 3aBUCUMOCTH yIJIa MPEJIOMJICHHUSI CBETOBOTO JIyda
11.9 OT yrJla aJeHus Ha TPaHUIIe «BO3TYX — CTEKIION.
#H##Par##1 lorydyenue n300paxKeHnid ¢ TOMOIIBI0 COOUPAFOIIEH THH3BL.
#H##Par###O0npeneneane (OKYCHOTO pPACCTOSIHMSA W ONTHYECKON CHIIBI
coOuparoIei TMH3HL.
HHHPar####0OnBITH 10 Pa3TIOKEHHUIO OEJIOT0 CBETA B CIIEKTP.
#H#H#Par###OnbITEl IO BOCHPUATHIO [IBETA NPEAMETOB MPH UX HaOIIOJCHUN
Yyepes BETOBbBIE (PHIILTPHI
11.10 Ousnueckue sBiIeHUS B mpupoje: 3atMenus Comuna u JIyHBI, mBeTa Tell,
' OnTHYECKHe SIBIeHUS B aTMocdepe (1BeT HeOa, pedpakius, paxyra, MEPax)
1111 TexHnueckre YCTPOWCTBA: OYKH, MEPUCKOIN, (oToammapar, ONTHYECKUE
' CBETOBOJIBI
KBAHTOBBGIE SABJIEHUA
121 OnerTel Pesepdopna u muianerapuas mozens atoma. Mozens atoma bopa
12.2 Hcenyckanue u norsouieHye ceera atoMoM. KBaHThl. JInHeHYaThIe CIIEKTPhI
12.3 PagnoaktuBHOCTE. ANb(a, OeTa- 1 raMMa-u3IydeHUs
124 Crpoenue aromHoro siapa. HykinonHas Moaens aroMHoro siapa. M3oromsrl
12 125 PanmoakTuBHEIE IpeBpaienus. [lepuo momypacnana aTOMHBIX SIep
12.6 SnepHbie peakiuy. 3aKOHBI COXPaHEHHS 3aPSJJ0BOTO U MACCOBOTO YHCEI
12.7 OHeprus CBA3M aTOMHBIX siep. CBsI3b MacChl ¥ SHEPTHH
12.8 Peakuuu cunresa u genenus siuep. Mcroununku sneprun CostHua u 3BE37
129 SnepHas osHepreTuka. [leificTBHe paJMOAKTHBHBIX HW3IYYCHHI HAa >KHUBBIE
' OpTaHHU3MBI




12.10

12.11

12.12

[IpakTudeckue paboThI;

HaGuroieHue CIuIoNIHbIX U IMHEHYATHIX CIICKTPOB U3ITYyUYCHHUS.
HccnemoBanne TpekoB: M3MEpEeHNE SHEPTUN YaCTHIIBI IO TOPMO3HOMY TTyTH
(o pororpadusam).

Usmepenne pannoakTHBHOTO (oHA

Ousndyeckre SABICHUS B TMPHUPONC: E€CTCCTBEHHBIA paAMOaKTHBHBIA (HOH,
KOCMHYECKHE JIy9d, PaJAHOAKTUBHOE H3Iy4YCHHE NPHUPOJHBIX MHHEPAIIOB,

,[[eflCTBI/Ie PaauOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHu3M 4€JIOBCKa

TexHUYecKHe YCTPOKCTBA: CIEKTPOCKON, WHAWBUIYAIbHBIA JO3UMETP,

kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOdoBaHMS

IIpoBepsieMbie TPeOOBAHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOT0 YPOBHSI OCBOEHUSI
OCHOBHOM 00pa3oBaTeIbHO MPOrPaMMbI OCHOBHOTO 001Iero 00pa30BaHUA HA OCHOBeE
oroc

[lonnmanne ponw (QU3NKK B HAydYHOW KapTWHE MHpa; CHOPMUPOBAHHOCTH 0a30BBIX
MPEJICTABICHUH O 3aKOHOMEPHOW CBS3M W I03HABAEMOCTH SIBIICHUH NPUPOIBI, O POIH
JKCIIepUMEHTa B (pu3uKe, 0 cucTeMooOpa3ymomiell poiau (GU3UKU B Pa3BUTHH €CTECTBEHHBIX
HAYK, TEXHUKWA U TEXHOIOTHHA, 00 BONONUK (PU3NUECKUX 3HAHUI M UX POJH B LEIOCTHOU
€CTECTBCHHOHAYYHOUN KapTHHE MUPA, O BKJIAJIe POCCHUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pasBUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOMEro MHpPa, Pa3BUTHE TEXHUKH |

TEXHOJIOTUHN

3HaHUS O BUAAX MaTepud (BELIECTBO U IIOJE), O ABWKEHHWH KaK CHOCO0E CYyIIECTBOBaHMS
MaTepuu, 00 aTOMHO-MOJICKYJISIPHOM TEOPHH CTPOCHHS BELIECTBA, O (PU3NUECKON CYITHOCTH
SIBIIEHUN TPpUpPOABl (MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE
pa3nuyarh SBJICHUS IO ONHCAHHWIO HX XapaKTEpHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
JNEeMOHCTPHUPYIOIIMX JaHHOE (u3uyeckoe SBJICHHE, YMEHHE pAacCIO3HaBaTh MPOSBICHHUE
W3YUYCHHBIX (PU3MYECKHX SBICHHUH B OKPYKAIOIIEM MHUpPE, BBIACTS UX CYIIECTBEHHBIE CBOHCTBA
(mpu3Hakn)

Brnanenne ocHOBaMHM TOHSATHWHOTO ammapata W CHMBOJIMYECKOTO s3bIKa (U3WKA W
WCTIONIb30BaHME WX JUIS PEHICHUS y4eOHBIX 3a]ad; YMEHHE XapaKTepu30BaTh CBOMCTBA Tel,

(1)I/I3I/I‘IGCKI/IG SBJICHUA U IMPOLUECCHI, UCTI0JIB3Y s q)YHIIaMeHTaIIBHBIe " OMITUPHUYCCKUEC 3aKOHBI

YMeHue onruceBaTh HU3YYCHHbIC CBOMCTBA TEII U (1)I/I3I/I'-IGCKI/Ie SABJICHUS, UCIIOJIB3Y (I)I/ISI/I‘IGCKI/IG

BCJIIMYHHBI

BrnageHnne oOCHOBaMHM METOJOB HAYYHOTO IIO3HAHWS C Y4€TOM COOJIOACHUS TpPaBUII
0e30macHOro Tpya: HadmoeHue GU3NICSCKUX SIBIICHUI:

YMEHHE CaMOCTOSATENIbHO COOUpATh IKCIEPUMEHTAJIBHYIO YCTAHOBKY W3 JAaHHOrO Habopa
00OpyIOBaHUS IO WHCTPYKIUH, OMKCHIBATH XOJ OMbBITA W 3alHUCHIBATH €r0 PE3YJIBTAThI,
(hopMyIHpPOBATH BHIBOIBI;

MPOBEJICHHUE MPSIMBIX M KOCBEHHBIX M3MEPEHUH (PU3NUECKMX BEIMYUH: YMEHHUE IIAHUPOBATh
M3MEPEHMsI, CaMOCTOSATENBHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY II0 WHCTPYKIUH,
BBIYHCIIATh 3HAYCHHWE BEIUYHMHBI W aHAIM3MPOBATHh INOJYYCHHBIE PE3YJIbTAaThl C YYETOM
3aJIaHHOW MOTPEITHOCTH PE3yJIbTaTOB U3MEPECHUN;

MPOBEJICHUE HECIIOKHBIX JKCICPUMEHTAIBHBIX HCCIICIOBAHUN; CaMOCTOSATEIBHO COOUPATh
9KCIIEPUMEHTAIbHYIO YCTAHOBKY M IPOBOAMTH MCCIICAOBAHUE 110 MHCTPYKIIMH, [IPEACTABIISATh
MOJTy4YeHHbIC 3aBUCHMOCTH (PU3NYECKUX BEIUYMH B BHJE TaONUIl U Tpa]HUKOB, YYHUTHIBATH

MOrpeIIHOCTH, ACIaTh BEIBOABI IO PE3YJIbTaTaM HUCCJICAOBAHUA




Ilonumanue XapaKTCPHBIX CBOICTB (1)I/IBPI1{€CKI/IX MOI[CJ]CP’I (MaTepI/Ia.]'H:HaSI TOYKa, abCOIIOTHO
TBépI{OC TCJI0, MOJCJIN CTPOCHUA TIa30B, JKUJIKOCTEH M TBép)II)IX TCJI, IJIaHCTapHad MOICJIb
aToMa, HYKJIOHHas MOIECJIb aTOMHOTO ﬂz[pa) U YMCHUEC NPUMEHATH HX IJIA 00BSICHEHHUS

(hM3UIEeCKUX MPOIIECCOB

YMmenune OOBICHITh (PU3NYECKHE TPOIECCH M CBOWCTBA TEN, B TOM YWCIE W B KOHTEKCTE
CUTyaIlMii TPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa, B YACTHOCTH, BBISBIATh HPUIHHHO-
CJIEICTBEHHBIE CBS3HM W CTPOUTH OOBIACHEHHUE C OMOPON HAa M3YUECHHBIE CBOMCTBA (PU3NIECKUX

HBJ'ICHI/IfI, (I)I/I3I/I‘lCCKI/Ie 3aKOHBbI, 3dKOHOMCPHOCTHU U MOJCIN

YmMmenue permarb pacu€THbIe 3a1a4u (Ha 0aze 2 — 3 ypaBHEHHIA), NCHIOIB3YS 3aKOHBI H (JOPMYIIHI,
CBSI3BIBAIONINE (DPU3NUYCCKUE BEIMYMHBI, B YACTHOCTH, 3alMCHIBATh KPATKOE YCJIOBUE 3aJIaUH,
BBISIBJISITH HEJIOCTAIONINE JaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIC s e
pellicHHs, WCIONb30BaTh CHOPAaBOYHBIC JaHHBIC, MPOBOIUTH pacu€Thl ¥  OICHUBAThH
PEATUCTUYHOCTL TMONYYCHHOTO 3HA4YeHUS (U3NYECKON BENUYMHBI, YMEHHUE OIPEICIATh

pa3MepHOCTh (PU3NUECKOM BEIMYHMHBI, TIOYUYSCHHOH MPH PELICHUH 3aa91

VYMeHHe XapaKTepH30BaTh INPHHIMIBI JCHCTBUS TEXHHYECKUX YCTPOMCTB, B TOM 4YHCIE
OBITOBBIX MPHOOPOB, M IMPOMBIIIICHHBIX TEXHOJOTHUYECKUX MPOIECCOB MO UX OIMCAHUIO,
WCTIONB3Ysl 3HAHUS O CBOWCTBaxX (U3MYECKUX SBICHUM W HEOOXOOUMBbIC (HUIUUECKHUE

3aKOHOMEPHOCTH
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YMeHne WCHIoab30BaTh 3HAHUS O q)HSH‘IeCKI/IX SABJIICHUSX B HOBCCI[HCBHOﬁ JKU3HU I
oOecriedeHusi 6€30MacHOCTH MpH OOpameHnHd ¢ OBITOBBIMH MPHOOpaMH W TEXHUYECKHUMU
YCTPOWCTBaMH, COXpPAHEHHs 3I0POBbS M COOJIOJCHUS HOPM SKOJOTHYECKOTO ITTOBEJCHUS B
OKpY)KaloIllei cpeje; TMOHMMaHWE HEOOXOIMMOCTH TNPHUMEHEHHs JOCTIDKEHUH (U3UKH U

TEXHOJIOTHHI I pallMOHAJIBHOI'O IMTPUPOJ0II0JIb30BaAHNA

OmnbIT noucka, npeodpazoBaHus U NpeacTaBleHus HHGOpMau (U3NIECKOTO COAep)KaHus C
WCTIONb30BaHHEM HWH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH; yMEHHE OIICHUBAThH
JOCTOBEPHOCTH MOTYYSHHOU HH(POPMAIIMU HAa OCHOBE HMEIOIINXCSl 3HAHUH U JJONIOITHUTENBHBIX
HNCTOYHMKOB; YMEHHE UCIIOIb30BATh P BHIIOJHEHUN yUEOHBIX 3aaHUI HAYYHO-TIOITYJISIPHYIO
JIUTEPaTypy (PHU3MUYECKOTO COJEpXaHus, CIPaBOYHbIE MaTepHaibl, pecypchl cetu MHTepHeT;
BJaJieHre 0a30BHIMH HABBIKAMU ITPeoOpa3oBaHus HHGOPMAIMY 13 OJIHOW 3HAKOBOW CHCTEMBI B
IpyTyI0; YMEHHE CO37aBaTb COOCTBEHHBIE NMHMCHMEHHBIE M yCTHBIE COOOIEHHS Ha OCHOBE

I/IH(l)OpMaIlI/II/I 13 HECKOJIBKHX HCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanndeckoe nBkeHHe. MaTtepuanbHas Touka. Cucrema orcdéra. OTHOCHUTEIBHOCTD ABHKCHIS

PaBHOMEpHOE U HepaBHOMEpHOE fBMKeHne. CpeaHsist ckopocTs. Dopmyrna Iyl BEIYUCICHUS CpenHeit

1.2 ckopocth: V = S/t

PaBHOMEpHOE TIpAMONIMHEITHOE IBMKEHHE. 3aBHCHMOCTH KOOPIWHATHI Tella OT BPEMEHH B CIydae

PaBHOMEPHOTI'O MPSIMOJIMHEWHOTO ABHKECHU:

13 x(f)=x, +ut

I'paduky 3aBUCUMOCTH OT BpPEMEHH Ul NPOEKLUUH CKOPOCTH, NPOEKUMH IEPEMEILEHHS, IYyTH,

KOOPAMHATHI IPU PaBHOMEPHOM MPSIMOJIMHEHHOM JBIKEHUN

3aBUCUMOCTh KOODAMHATHI Telda OT BPEMEHH B CIIydae pPAaBHOYCKOPEHHOTO MPAMOJIMHEHHOIO

JBHKCHHUA

Sylf) =V *f+ay*

t2| "t

@opMynbl U1 TPOEKLUMH MEPEeMELICHUs,, HPOESKUMH CKOPOCTH M NPOEKUUH YCKOPEHUs NpH

PaBHOYCKOPCHHOM pr[MOJ'IPIHeﬁHOM JABHUKCHHM!

14

#2
5. (D) =vp, -r+ax-3.

U_\'('f) =Upy T4, L,

a,(f)=canst,

2 2_4
Uay Uy = 20,58,
Fpa(l)HKI/I 3aBUCUMOCTH OT BPEMCHH I NPOCKIHUH YCKOPCHHA, MPOCKIHUH CKOPOCTH, MNMPOCKIINH

IepeEMELICHMSI, KOOPIUHATHI IPY PABHOYCKOPEHHOM IPSIMOJIMHEMHOM JBUXEHUU

CobonHoe nagenue. GopmyIibl, ONHUCHIBAOLINE CBOOOIHOE MaJACHUE Tea 110 BEPTUKAIN (IBHKECHUE
15 TeJa BHU3 MJIM BBEPX OTHOCHTENBHO MOBEPXHOCTH 3emitH). ['paduku 3aBUCHMOCTH OT BPEMEHU IS
MPOEKIIMN YCKOPEHHUS, MPOEKIMH CKOPOCTH M KOOPAMHATHI IMPH CBOOOAHOM TIaJIeHWH Tela II0

BCPTHUKAIN

CKOpOCTh PaBHOMEPHOTO JIBIDKCHHS TeJIa TI0 OKPYKHOCTH. HampasieHue cCKopocTH.
Dopmyna U BRIYUCICHNSI CKOPOCTH Yepe3 painyc OKPYKHOCTH M NEPUO]] 0OpaleHus:
U= iMR
T

1.6




1.7

L[CHTpOCTpeMI/ITeJ'H:HOG YCKOpCHHUC. HaHpaBJ’IeHI/Ie HCHTPOCTPCMUTCIIBHOI'O YCKOPCHU. dDOpMlea JJIsL

BBIYUCJICHHA YCKOPCHUA!

2
b
“=R

dopmyia, CBs3BIBAIONIAS IEPUO] U YaCTOTY OOpAICHHUS

ve L
T

Macca. ITnotHoCTs BemecTBa. @opmMyina sl BBIYACICHUS INIOTHOCTH:

_m
v

1.8

Cuna — BekTOpHas Gusnieckas BeauurHa. CII0KEHUE CHIT

1.9

1.10

SIBnenue unepuuu. Ilepsblii 3akoH HeroTOHA
Bropoii 3axoH Herorona:
F=m-d

CoHanpaBJIeHHOCTh BEKTOpa YCKOPEHHUS TeJa U BEKTOpa CUJIbL, ICUCTBYIOIIEH HA TEJIO

1.11

BzaumopeiictBue Ten. Tperuit 3akon HeroTona:

Fr=-Fis

1.12

TpeHHe TTOKOs U TPEHUC CKOJILKCHUS. (DOPMYJIa IJI BBIYUCIICHUA MOAYJIA CUJIBI TPEHHA CKOJIBKCHUA !

Frpzu-;‘ﬁ.r

1.13

Hedopmarus tena. Yupyrue u Heynpyrue nedopMaiiuu. 3aKoH ynpyroi aedopmanuu (3akoH ['yka):

F=k-Al

1.14

1.15

1.16

BcemupHoe TaroteHue. 3akoH BCEMHPHOI'O TATOTCHMUSI:
My -1l
F=0G- 1—1*
R
Cuna TSKECTH. YCKOpeHHe CBOGOILHOFO IHaaCHUsI.
CDOpMYJ'Ia JJIs1 BBIYUCIICHUSA CUJIBI TAXKCECTU B6J'II/I3I/I MMOBCPXHOCTHU 3emMiu: F= mg

I[BI/DKGHI/IC IUIAaHCT BOKPYT COJ'IHI_Ia. HepBaﬂ KOCMHYCCKast CKOPOCThb. Hesecomocts n Neperpys3Ku

I/IMHYJ'IBC TCJIa — BEKTOpHaA (1)1/131/1%01«1;[ BCIIMYHMHA.
D=mi
I/IMHYJ'IBC cuctemsl Tell. U3meHeHune HUMITYyJIbCA. HMHyJ’IBC CHUJIbL
3akoH COXpaHCHHA UMITYJIbCA IS SaMKHYTOﬁ CUCTCMBI TCII:
P=my +im, Ly =const

PeakTuBHOE JABHOKCHHEC




1.17

Mexannueckas padora. @opmyna Uit BEIYUCICHHUS PAOOTHI CHJIBL:

A=Fsooscx

Mexanndeckasi MOIIHOCTb:

=24
I

1.18

Kunernuaeckas u moTeHIuagbHas OHEPrus. CI)opMyna JUUIS BEIYUCIICHUS KHHETHYISCKOM OHECPTHU:

2

ALY
Ty

Teopema o kuHeTH4ecKoi s3Hepruu. PopMyia sl BBIYUCIEHUS NOTEHUHUAIbHOU SHEPTUH TENa,

TIOTHSATOTO

Haja 3eMaéH:

E,=mgh

1.19

1.20

1.21

MexaHuueckast JHEprusi:
E=E;+E 2

3aKoH COXpaHEHUs1 MeXaHnuecKoi a3uepruu. Gopmyna Jijis 3aKOHAa COXPAHEHUSI MEXaHUUECKOM
SHEPruH B OTCYTCTBHE CHJI TpeHus: E = const.

[IpeBpamenre MEXaHUIECKOM SHEPTUH NIPU HATUYUH CHIIBI TPEHUSL.

IIpocTeie MexaHU3MBI. «30JI0TOE PaBUIIO» MEXaHHUKH.
Ppruar. Moment cunbl: M - FI.

YciioBue paBHOBECHS pblyara:

M +M, +..=0
[MonBrxHBIN U HeToABWKHBIN 010k, KIT/] mpocThIX MEXaHHU3MOB,
A‘S&TIZE"IH

JaBnenue TBEpIOTO TENA.

®opmyia i1 BIYUCIEHUS JIaBI€HUS TBEPIOTO TENa:

_F
p_S'

JaBnenue raza. ATMocdepHOe JIaBJIcHHE.

r UAPOCTATHUYCCKOC JaBJICHUC BHYTPHU KUAKOCTH.

q)opMyna IJ11 BBIYUCIICHUA JaBJICHUSA BHYTPU XKUIAKOCTU!

p=pgh+p_,

1.22

3axon Ilackamns. ['mapaBnudecknii mpecc




1.23

1.24

3akon Apxumena. Dopmyna AJid ONPEACNICHUS BBITATKUBAIOIICH CHIIBI, JCHCTBYIOIIEH Ha TeEJO,
MOTPYKEHHOE B )KUIKOCTH WJIH Ta3:

Fags =PEV
VYcnoBue miaBanus tena. [lnaBanue cy0oB 1 BO3AyXOIJIaBaHUE

Mexannueckue KonebaHWs. AMIUIATY/A, IEPUON W YacToTa Koiebanmit. Dopmyra, CBA3BIBAIOIAL

YacTOTY U MEpUOJ KoJeOaHH:

1.25
1.26

1.27

MarteMaTruecKkuii M Py >KUHHBII MasTHUKY. [IpeBpaleHune s3Hepruu mpu KoaedaTeIbHOM IBUKEHUH
3aryxatomue konebanus. BeiayxneHnrpie konedanus. Pesonanc

MexaHu4ecKue BOJIHEL HpO,Z[OJ'II:HBI@ U TIONEPEYHBIC BOJIHEI. I[J'II/IHa BOJIHBI MW CKOPOCTHb

pacnpoCTpaHeHH s BOJIHBI:

h=v-T

1.28

3ByK. ' poMKOCTSH 1 BBIcOTa 3BYKa. OTpakeHre 3BYKOBOW BOJIHBI HA rpaHuIle ABYX cped. MH(pa3Byk u

YIIBTpa3ByK

1.29

1.30

1.31

IIpaxmuueckue pabomul

H3mepeHue cpeHel IIIOTHOCTH BEIIECTBA; apXUMEI0BOM CHJIBI; )KECTKOCTH MPYKUHBL, KOAPQHUIIMEHTa
TPEHUSI CKOJIBKEHUS;, paOOTHI CHIIBI TPEHHS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH IBIXKEHUSI OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH; YCKOPEHHUS! OpycKa NpH IBIKEHHHM MO HAKJIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KoieOaHWid MaTeMaTH4ecKOro MAasTHHUKA; YacTOThl M TMepHoja KoJieOaHWH MpY>KUHHOTO
MasiTHUKAa; MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha pbluar; padoThl CUIIB YIIPYTOCTH MPH MOABEME Tpy3a C
MOMOIIBIO HETOJBM)KHOTO 0OJioKa; pabOThl CHIIBI YHOPYTOCTH IPH MOABEME IPy3a C IOMOLIBIO
MOJBIKHOTO OJI0KA.

HUccnenoBanne 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOTPY>KEHHOM YacTy Tella U OT INIOTHOCTU
JKUAKOCTH; HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI OT MacChl TEJIa; CUIIbI TPEHHSI CKOJIBKEHHS OT CHITBI
HOpPMAJIbHOTO JIaBJICHHS M OT POJa MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAIOUIEH B MpPYKHUHE, OT
cTerneHn aedopManyu IMPYKUHBI; YCKOPEHHs OpycKa OT yIjla HakJIOHA HampaBIIIOLICH; mepuona
(gacToTbl) KONEOAHWI HHUTSHOIO MAasSTHHKAa OT IJWHBI HUTH; MEpPHOJA KOJIEOaHWU NpPYKUHHOTO
MasITHUKa OT Macchl Tpy3a 1 KECTKOCTHU NPYKUHBI; HCCIIeI0BaHIE HE3aBUCHMOCTH TIepro/ia KoJeOaHui

HUTAHOT'O MasiTHUKaA OT MAacCChI I'py3a. HpOBepKa YCJI0BHA paBHOBECHUA pbIyara

Qusuyeckue a61eHUsl 8 npupooe. IPUMEPHI IBUKEHUS ¢ pa3IMIHBIMI CKOPOCTSIMH B )KUBOU M HEXKUBOM
MpUpOE, ACUCTBUE CHJIBI TPEHHS B MPUPOJE W TEXHUKE, MPWIMBHI U OTJIUBBI, IBIKCHUC IUIAHET
ConHEYHO! CUCTEMBI, PEaKTUBHOE ABMKCHHUE JKUBBIX OPTAHU3MOB, PhIYard B TEJIC YEIOBEKa, BIHSHUC
atMoc(epHOro NaBIeHHS Ha XUBOW OpPraHu3M, IJIaBaHHWE PHIO, BOCHPUATHE 3BYKOB >KMBOTHBIMH,

3CMIICTPACCHUC, cericMHYeCKue BOJIHBI, IYHaMH, 3X0

Texnuueckue ycmpodcmea: CIIUAOMETP, JaTUUKHU ITOJOKCHUA, pACCTOAHUA U YCKOPCHUA, TUHAMOMCETD,

MNOAUIMITHUKH, PAKETHI, pblvyar, HOI[BH)KHLIfl nu HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTh, IIPOCTHIC




MCXaHU3MbI B 6BITy, coo6maromneca COCYy[HbI, yc’I’pOfICTBO BOJOIIPOBOJA, FI/II[paBIII/I‘leCKI/Iﬁ mnpecc,
MaHOMETP, 6ap0MeTp, BBICOTOMED, HOpIHHCBOfI HacocC, apeoMETp, 3X0JIOT, UCITOJIL30BaAHUC YIIbTPA3BYyKa

B OBITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
21 OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHO-KMHETHUECKOW TEOpUU CTPOSHHS BemiecTBa. Mozaenu TBEpIOro,
' JKUJIKOTO U Ta3000pa3HOro cOCTOSHUH BeecTBa. Kpucrammueckie u aMopQHbIe Tena
25 JBmwkenne yactu BeuiecTBa. CBs3b CKOPOCTH IBMXKEHHS YacTHI C Temmeparypoil. BpoyHoBckoe
' nerxeHue, muddysus
2.3 CMaurBaHKe U KaWUISPHBIC SBICHUS
2.4 TennoBoe pacmvpeHue U cKaTue
2.5 TenmoBoe paBHOBeCHE
2.6 Buyrpennss sneprus. Pabota u Terionepeaada kak criocoObl I3MEHEHUS! BHYTPEHHEH SHEpTun
2.7 Bunp! Temionepenayu: TEIIONPOBOIHOCTD, KOHBEKITUS, H3TYyICHUE
HarpeBanue n oxnaxaenue ten. KoaumuecTBo TEOTHL. Y AelbHast TEII0EMKOCTS:
2.8
O=am(t,—1)
3aKOoH coXpaHEeHHs YHEPTUH B TEIJIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOTO OanaHca:
29
O +0, +..=0
Ucnapenune u konaeHcauus. Mi3meHeHue BHyTpeHHEH SHEPIUH B IPOLIECCE UCTIAPEHUSI M KOHICHCALUH.
2.10 Kunenue xuakoctu. Y enbHas Terora napoodpasosanus: L = Q/m
2.11 BraxxuocTh Bo3myxa
[MnaBnenue u Kpuctayumsanys. liaMeHeHne BHYyTpeHHEH SHEPTUH MTPH TUIABICHUH U KPUCTATITU3AIHH.
Y aenbHas TEIUIOTA MUIABICHUS:
2.12 Q
==
m
213 BHyTpeHHsis1 SHEpIHs CropaHus TOIUIMBA. Y IeNIbHAs TeIUIoTa CropaHus Tomusa: g = Q/m
2.14 [punnumnet padote! TeroBkix aeurareneii. KI1J] temmoBoro asuraress
Ipaxmuueckue pabomuol
M3mepenue y1eapHoM TEIOEMKOCTH METAJUIMYECKOT O IMJIMHAPA; KOJIMYECTBA TEIIOTHI, IOJyYEHHOT O
BOJIOW KOMHATHOW TeMIeparypsl (PMKCHPOBAaHHOW Macchl, B KOTOPYIO OIYLICH HArpeTbli LHWIMHAD;
2.15 KOJINYECTBA TEIUIOThI, OTJAHHOTO HATPEThIM LWJIMHAPOM, IIOCIE OIyCKaHUsS €ro B BOAY KOMHATHOM

TEMIIEpaTypbl; OTHOCUTEJIBHOM BIIAJKHOCTH BO3/yXd; YACJIBHONW TEIUIOTHI IUIABJICHMS JIbJA.
HccnenoBanne n3MeHEHHs TEMIIEPATYPBI BOJBI TIPH PA3IMYHBIX YCIOBUSX; SBJICHNAS TEINIO0OMEHA IpH

CMEIUMBAaHNHU XOJIOIHOM U ropsiueii BOJIbI; IPOLECCa UCTIAPEHHUS




Duszuueckue s61eHUA 8 npupode: MOBCPXHOCTHOC HATSXKCHHUC U KAITWIUISIPHBIC ABJICHHUA B IPUPOAC,

2.16 KpHCTAUIBl B Tpupojie, u3nydeHne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpW3bI; 00pa3oBaHUE
POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoucmeq: KalWULIpbl, NPUMEPHl HCHOJIb30BaHUS KPUCTAJIOB, >KUAKOCTHBIN
2.17 TEPMOMETP, AATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOIUIEHHUS! AOMOB, TUIPOMETPHI, ICUXPOMETD,
naposas TypOMHA, IBUTaTeNIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAI'HUTHBIE SABJIEHWA
3.1 Onexrpuszanus Ten. J[Ba Buaa 3eKTPUUECKUX 3apsI0B
3.2 BzaumoneiictBue 3aps>keHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXPaHEHUs ICKTPHUCCKOro 3apsaa
34 Onekrpuyeckoe 1noje. HanpspkEHHOCTh  AnekTpuueckoro mnojis. IIpuHuuMn — cynepno3uiuu
' ANIEKTPUYIECKUX M0JIeH (Ha KaUeCTBEHHOM yYPOBHE)
35 Hocurenu snekrpuyeckux 3apsinoB. JleHCTBHE 3JEKTPUUYECKOTO IOJIA Ha DJICKTPUUECKUE 3apsilibl.
' [IpoBOIHUKY U IUIIECKTPUKH
36 IlocTostHHBIN 3nekTpuuecKuil Tok. JleicTBus snekTprdyeckoro Toka. Cuna toka. Hanpsbkenue.
' | =q/t, U=Alq
37 DJEeKTPUUECKOE CONPOTUBIICHHE. Y IEIbHOE 3JIEKTPUUECKOE CONPOTUBIICHHUE:
' R =pl/S
3.8 3akon OMa Juis1 ydacTka snekrpuueckoi mernu: | = U/R
[locnenoBarensHOE COETMHEHNE TPOBOTHUKOB!
1, =1, U=U,+U,. R=R, +R,
39 [MapannensHOE coeTUHEHUE TPOBOJHUKOB PABHOT'O CONPOTHUBIICHUS:
U=UsI=I+I;R=2.
- - 2
CMeraHHbIE COETUHEHUS! TPOBOJHUKOB
3.10 Pabota u MmomHOCTH 3ekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoymns — Jlenna:
3.11 2
0=I"-R-t
3.12 OnbIT Dpcrena. MarHuTHOE MOJIe IPSIMOTO TMPOBOIHUKA ¢ TOKOM. JIMHIHM MarHUTHOW WHTYKIIU
3.13 MarHuTHOE T0JIe TOCTOSIHHOTO MarHuTa. B3anMo/ieiicTBIE TOCTOSIHHBIX MArHUTOB
3.14 JleiicTBre MarHUTHOTO IOJIS1 HA TPOBOJAHHUK C TOKOM
3.15 Onsitel Papajnes. SABnenne anexkTpomarauTHol nHAyKuH. [Ipasuo Jlenna
3.16 Ipaxmuueckue pabomuol




H3MmepeHne 3MeKTPUYECKOTO COMIPOTUBICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUIECKOTO TOKA; PabOThI
3NEKTPUYECKOI0 TOKA.

HccnenoBanne 3aBHCHMOCTH CHIIBI TOKa, BOSHHUKAIOIIETO B MIPOBOJHUKE (PE3UCTOPHI, JTAMIIOUKA), OT
HaNpPsOKEHUS Ha KOHIIAX IMPOBOJIHUKA; 3aBHCHMOCTH COITPOTHBIICHHUS OT JJTHMHBI IIPOBOIHHUKA, TUTOIIA I
€ro TOIIEPEeYHOr0 CEYEeHHUS U YACTHHOTO COPOTHBIICHHUS.

IlpoBepka mnpaBuia s SIACKTPUUECKOTO HAMPSHKEHUS MPU  MOCIEIOBATEIHHOM COEIUHEHUU
MPOBOJHUKOB;, TMpaBWia MJIS CHIBI DJICKTPUUYECKOTO TOKa MPU MapalieIbHOM COCOUHEHUHU

MIPOBOTHUKOB (PE3UCTOPHI M JIAMITOYKA)

Duzuyeckue s61eHUST 8 I’lpllpan.' QJICKTPUYCCKUC SBJICHUA B aTMOC(l)epe, QJICKTPUYCCTBO JKHBBIX

3.17 OpraHU3MOB, MarHUTHOE TT0JIe 3eMJTH, Apei() ITOTFOCOB, POJIb MATHUTHOTO TIOJIS JUTS )KM3HU Ha 3emIte,
HOJIIPHOE CHSTHHE
Texnuueckue ycmpoucmea: IEKTPOCKOII, aMIIEPMETP, BOJIIBTMETP, PEOCTAT, CUETUHK DICKTPHICCKON
318 SHEpPTHH, OJIEKTPOOCBETUTENBHBIE MPHOOPHI, HAarpeBaTelbHBIE 3IEKTPONPUOOPHI  (TPUMEPHI),
' JNEKTPUYECKHE TPETOXPAHUTENH, SIEKTPOMArHHUT, 3JIEKTPOABUTaTEIb OCTOSHHOTO TOKA, TEHEPAToOp
MOCTOSIHHOTO TOKa
3.19 OnexkTpoMarHuTHbIe BOMHEL. [lIkana ek TpoMarHuTHBIX BOJH
3.20 JlyueBas moznens ceta. [IpsaMonuHeiiHOE pacpocTpaHeHE CBeTa
3.21 3akoH oTpakeHus cBeTa. [lmockoe 3epkano
3.22 [TpenomiieHne cBeTa. 3aKOH NPEIIOMIICHHS CBETa
3.23 Hucnepcus cBeta
3.24 JIunza. Xox nyueit B mun3e. DokycHOe paccTostHre JTUH3BL. OnTrdeckas cuna aua3e: D = 1/F
3.25 I'na3 xak onTuyeckas cucrema. Onruiyeckre npruOops!
Ipakmuueckue pabomol
##HPar#H##3Meperre oNTHYECKON CHITBI COOMpArOIei JIMH3HI; (POKYCHOTO PacCTOSHUSI COOMparomeit
TUH3HI (TI0 CBOMCTBY paBEHCTBA Pa3MEpOB MpEIMETa M H300paKeHUs, KOT/Ia MPEeIMET PacIIOJIOKEH B
3.26 JBOWHOM (pOKyCe), oKa3aTest MPEIOMIICHHSI CTEKIIA.
###HPar###lccnenoBanrue CBONCTBA U300paXKEHUs, MOJYYSHHOTO ¢ TIOMOIIBIO COOMPAIOIICH JIMH3HI;
U3MEHEeHUS! (POKYCHOTO DACCTOSHHS [JBYX CIIOKCHHBIX JIMH3; 3aBUCHMOCTH yIJia TPEIOMIICHHS
CBETOBOTO JIyya OT yria NaJeHus Ha TPaHHUIE «BO3AYX — CTEKIIO»
307 Qusuueckue aenenus ¢ npupode: 3armenus ComHua u JIyHBI, LBeTa Tel, ONTHYECKUE SIBICHHUS B
' atMocdepe (1Bet HeOa, pedpakuys, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 0YKH, IEPUCKOTI, POTOANAPAT, ONTHYECKUE CBETOBOABI
4 KBAHTOBBIE SIBJIEHUSA
4.1 PaguoakruBHOCTH. Aslbda-, OeTa-, raMMa-u3nydeHus. Peakiuu ansha-u OeTa-pacmnana
4.2 OnbiThl Pesepdopna mo paccesauto anbda-uactun. [Inanerapuas moaens atoma
4.3 CocraB aromMHOro siapa. M3otormst
4.4 [lepron momypacnaga aTOMHBIX SiAEP




4.5

HZLCpHLIG pcaKkuuu. 3aKOHBI COXpaHCHHA 3apaa0BOro 1 MaCCOBOI'0 YHUCCII

Qu3suueckue sA6leHUA 8 Npupode: €CTECTBEHHBIM paJAMOAKTUBHBIA (HOH, KOCMHYECKHE JIyH,

4.6 PAAOAKTUBHOC M3JIYYCHUC MNPHUPOAHBIX MHHEPATIOB, I[eﬁCTBHe PaaruOaKTUBHBIX H3ﬂy‘IeHHI>'I Ha
OpraHu3M 4YCJIOBCKa
47 Texnuueckue ycmpoﬁcmea: CIIEKTPOCKOII, I/IHI[I/IBI/II[ya.HI)HI)II‘/'I AO3UMETpP, KaMepa BI/IJ'II:COHa, sacpHas

OHEPIreTUKa



YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






