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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (u3uke Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TMOJOKEHHM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpaMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoM (penepanpHO paboueid mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yaeOHOTo penaMera «Du3nkay.

CopepxaHue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (opmMupoBaHHe
CCTCCTBEHHOHAYYHON T'PaMOTHOCTH OOYYArOIIMXCS W OpPraHU3alHUI0 H3yYCHHS
Gbu3NKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo (u3uMKe y4HUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4EHHs, a TAKKe
MEXIPEIMETHBIC CBS3M €CTECTBCHHOHAYYHBIX YYCOHBIX NPEJIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsI.

[Iporpamma mo pu3uke ycTaHaBIMBAET pacupeneieHue y9eOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaraeT NpUMEpPHYIO MOCIE0BATEILHOCTD
W3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJICPKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaronuXxCsl.

[Iporpamma 1o ¢usuke paszpaboTaHa € LEJIbIO OKa3aHUS METOJUYECKOU
MIOMOIIY YYUTEITIO B CO3/ITaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

du3snka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YYCOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBIICHUM, W3y4aeMbIX XWUMHCH, OHOJIOTHEH, acTpOHOMHEH © (PU3HUECKOU
reorpadued, BHOCHUT BKJaJ B €CTECTBCHHOHAy4YHYIO KapTUHY MHDA,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAyYHOTO METojla
MO3HAHUSA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUHN O MUpE.

OpnHa w3 riaaBHBIX 3a71ad (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIETro
o0pa3oBaHUsS COCTOUT B (POPMUPOBAHMHM €CTECTBEHHOHAYYHOW TPAaMOTHOCTH U
HWHTEpeca K HayKe y 00y4arommxcs.

N3yuenne Qusukun Ha 0a30BOM YypOBHE TMPEIIOJIaraeT OBJaJCHHE
CIIETyIONUMH KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e WHTEPHPETHPOBATH JIAaHHBIE W HCIOJIH30BAaTh HAy4YHBIE JOKA3aTEIhCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enun wusyueHuss (pU3UKK HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUA
onpenenensl B KoHmenmuu mnpenogaBanus ydeOHoro mpenMera «®Duszmka» B
oOpa3oBarelbHBIX opraHuzanusx Poccuiickoii @Depepanuu, peaqnu3yrOIMX
OCHOBHBIE  00I11€00pa3oBaTEeIbHBIC MPOTPAMMBI, YTBEPXKIEHHOW perieHueM
Konnerun Munncrepcrsa npocseienust Poccuiickoit denepanuu (mpoTokoa oT 3



nexadpst 2019 r. Ne [TK4BH).
Heaun ndyyenus pusnku:

o TpuOOpETEHUE WHTEpEca U CTPEMIICHHS OOyYaroIMXCA K HAYYHOMY
U3YUYEHUIO TPUPOJAbI, PA3BUTHE HUX HMHTEIUIEKTyalbHBIX U  TBOPYECKHX
CIIOCOOHOCTEN;

e Pa3BHUTHE MPEICTABICHUN 0 HAYYHOM METOJIE TTO3HAHUSA U (POPMHUPOBAHUE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupOBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yJbTara H3Y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmMupoBaHHE TPEACTABICHUH O PO (UWKU JJIS PAa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

e pa3BUTHE  TNPEJACTABICHUA O  BO3MOXHBIX  cdepax  Oyayuen
npoecCHOHaNbHON  JeATEIbHOCTH, CBS3aHHOM C (U3UKOW, TMOATOTOBKA K
JTanbHEHIIeMy 00y4YeHUIO B 9TOM HAIPABJICHHH.

JlocTikeHne 3TUX IeNiel MporpaMMbl Mo (U3UKE Ha YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusl 00ECIEUYNBACTCS PEIICHUEM CIIEIYIONIUX 3a]a4:

e MpUOOpETEHHWE 3HAHUW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TETIOBBIX, JJICKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IMPUOOPETECHHUE YMECHHUH OIMCHIBATH U OOBSCHATH (PU3HUCCKUEC SIBJCHUS C
WCITOJIb30BAaHUEM TTOJTYUCHHBIX 3HAHHM;

e OCBOCHHE METOJIOB pEIICHUS NPOCTEUIIUX pacy€THBIX 3aJady ¢
UCIIOJIb30BAaHUEM bu3ngecKux MOJIETIeH, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

e pa3BHUTHE YMCHUI HAOMIOAATh MIPUPOIHBIC SBJICHUS U BHITIOJHSATH OIBITHI,
JabopaTopHbie pabOThl U IKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIOIb30BAHUEM
WU3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOTHl ¢ MHPOpMALHEH (HU3UIECKOTO COACpPIKAHUSA,
BKJIFOYasi WHQPOPMAIMIO O COBPEMEHHBIX JOCTIDKCHHMSX (U3WKHM, aHAIM3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMAIINH;

e 3HAKOMCTBO CO cdhepaMu nMpodecCHOHATBHOMN ACATEILHOCTH, CBI3aHHBIMHU
C (U3MUKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JTOCTHKEHUSIX
(U3HYECKON HayKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETrO
oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B HeJeno), B 8
kJacce — 68 yacoB (2 yaca B Hezent0), B 9 kinacce — 102 gaca (3 gaca B Hezeio).

[Ipennaraemslii B mporpaMmMe no (pu3MKe MepedyeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BIOOP IPOBEACHHUS
71a00paTOpHbIX pabOT M ONBITOB C YYETOM MHIMBUIYAJIBHBIX OCOOEHHOCTEN
OoOy4arommMxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3aJaHHM, MPEUIaraéMbIX B pPaMKax
OCHOBHOT'O rOCYAapCTBEHHOI'0 dK3aMeHa 10 (pU3HKE.



COJEPXKXAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUMN OKPY:KAKOLIEro Mupa.

®usuka — Hayka o mpupoxe. SBienHus npupoapl. Ousznyueckue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuUMHBL. M3MmepeHue @uanueckux BeluyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHuil. MexayHapoHasi CUCTEMA €AMHHULI.

Kak ¢wusuka u JApyrue ecTecTBEHHbIE HAyKW H3Y4YalOT TMPUPOY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHUA: HAOJIOJEHHE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHNE
HaOmoaaemMoro sBieHus. Onucanue GU3NUeCcKUX SIBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnuecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SBJICHUS.
2. ®usnyeckue MpUOOPHI U MPoLEeypa NPAMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue LEHbI IeEHUs MIKaJIbl U3MEPUTEIBHOr0 Mpubdopa.
2. U3mepenue paccTOAHUN.
3. H3mepenue o0béMa XKUAKOCTU U TBEPJOTO Tea.
4. OnpeneneHue pa3mMepoB MaJIbIX TE.
5. M3MepeHue Ttemmeparypbl MpPU MNOMOIIM KUIAKOCTHOIO TEPMOMETpaA WU
JlaTYMKa TEMIIEPATyPBhl.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THUIIOTE3bI: JAIbHOCTH MOJIETA
HiapyKa, MyIIEHHOTO0 TOPU30HTAIBHO, TeM OO0Jblle, 4eM OOJbIlIe BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIeHUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHne wyactuil BemecTBa. CBA3b CKOPOCTH JBMXKEHHUSI YacTHUIl C
temneparypoil. bpoyHoBckoe nBmxeHue, auddysus. BzaumoneiicTBue wyactuil
BEIIECTBA: IPUTSHKEHUE U OTTAIIKMBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpuctamim4yeckux) Tedl. B3auMoCBs3b MEXy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MUX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaOmionenne OpoyHOBCKOTO JTBUKECHHUS.



2. HaGmonenue nuddyzuu.
3. HabGmomenuwe ~ siBmeHuidd,  OOBSACHAIOMIMXCS  TMPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomel u onvimol.

1. OneHka JuaMeTpa aroMa METOJAOM psioB (C  HMCHOJIb30BaHUEM

dororpadmuii).
2. OnpITHI 1O HAOIIOIEHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUJI MOJICKYJISIPHOTO TPUTSAKEHUS.
Pa3nen 3. /IBuskeHue U B3aUMo/1elicTBHE TeJl.
MexaHnnueckoe JBH>KeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHIKECHHE.
Ckopoctb. CpeliHsisi CKOPOCTh IMPU HEPABHOMEPHOM JABM>KEHUH. Pacyér mytu u
BPEMEHHU JIBUKEHUS.
SBneHne wuHepUMM. 3aKOH HMHEPLUHU. B3auMopeicTBHe Tell Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
o0OBbEMa BeIECTBA.
Cuila Kak XapakTepucTuka B3aumozeicTBus Tei. Cuila ynpyroctd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHonelcTBytomas cuil. Cuna TpeHUsl.
TpeHue CKOJIbKEHUS U TPeHUE MOKosA. TpeHre B MpUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HalGmrogeHne MexaHMueCKOro JIBUKEHUS TeTa.
2. HM3mepeHune CKOPOCTH NPSIMOJIMHENHOTO JIBHKCHUSI.
3. HaOmronenue siBneHus WHEpUUU.
4. HaOmroneHre n3MEHEHUs! CKOPOCTHU MPU B3aUMOJIEHCTBUH TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJj, HalpaBJIECHHbBIX 110 OJJHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHue CKOPOCTU PABHOMEPHOTO JBUKEHUS (LIapuKa B KUIKOCTH,
MOJIEJIM AJIEKTPUUECKOTO0 aBTOMOOMIIS M TaK J1ajee).

2. Ompenenenne CpeaHEW CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TeENA.

4. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pACTSLKEHHS (Iedopmanun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBL.

5. OnbITBL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbXKEHUS OT
BECa TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3o0B.



JaBnenue. CriocoObl yMEHbUIEHUSI U YBEIUYEHUS JlaBiieHud. JlaBieHue rasa.
3aBUCHMOCTh JaBiIeHHA raza oT oOb&ma, TemmepaTypsl. l[lepemaua mnaBneHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [lneBMarnueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTU OT TiyOouHbsl. ['mapocraTudeckuit
napanokc. Coobiaroniyecs cocyasl. ['napaBnuyeckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumMHBI CyliecTBOBaHUS
BO3AyIHON oOonouku 3emsu. OnbiT Toppuuemwnmu. M3mepenue atrmocdepHOro
JIaBJICHUA. 3aBUCUMOCTh aTMOC()EpPHOTO JAaBIEHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 1151 U13MepeHus: aTMOChHEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

['mppaBnuyecknii mpecc.

[IposiBnenue nercTBust aTMOC(EPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YcioBue IJIaBaHMs TEN: IUIABaHUE WJIU MOTPY>KEHHE TeJ B 3aBUCUMOCTH
OT COOTHOULIEHUS IUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa NOrpy>KEHHOM B
XKUIKOCTh YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAKOUIEH  CHJIBI, JEHCTBYIOIIEH Ha  TEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOILIEH CUIIbI, AECHCTBYIOIIECH HA TEJIO
B KUJKOCTH, OT MacChl Tela.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYyKEHHOW B
KUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUIKOCTH.

5. KoHctpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHME JIOJKM H
onpenesieHne €€ rpy30MnoabEMHOCTH.

Pa3znen 5. PaGora u MoIIHOCTH. JHepPrus.

Mexanudeckas padota. MOIIHOCTb.

[TpocTele MexaHM3MBL: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. IlpaBuio

paBHOBecusi pblyara. [IpumeHeHue TmpaBuiia paBHOBECUs phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
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MEXaHU3MBbI B OBITY U TEXHHUKE.
Mexannueckas dsHeprus. KuHeTmueckas W NOTEHIMAJIbHAs SHEPIHUS.
[IpeBpallieHre OTHOTO BUJIa MEXAHUYECKOW SHEPTUH B JIPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHKE.
Hemoncmpauuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomel u onvimol.
1. Ompenenenve pabOTHI CUIIBI TPEHUS TPU PABHOMEPHOM JBWIKEHUU TeJa
10 TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBaHue yclnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. W3ydyeHune 3aKOHa COXPAaHECHUS MEXAHUYECKON SHEPTHUH.

8 KUIACC

Pa3zneu 6. TenioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OMbIThI, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopnenu TBEPIOro, JKHUIKONO W Ta3000pa3HOTO COCTOSSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CMmaunBaHHE U KallWJUISIPHBIE SIBJIECHUS. TEmIOBOE paCIIMPEHNE U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEW HHEPruu:
Teronepeaada U COBEpLIECHUE paboThI. Bunsl TeIUIoNEepeaaun:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBneHue w
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMoc(epHOro
JTABJICHMUS.

BrnaxHocTh BO3yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuamuner pabotel TeroBeix apurarenceit KIIJ temmoBoro nBurartesns.
TeruioBble IBUraTENIN U 3alIUTa OKPYKAOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCAX.

Hemoncmpauuu.

1. HabGmroneHne OpOyHOBCKOTO IBHXKEHHUS.
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10.
11.
12.
13.

HaGmonenue nuddysuu.

HabOmoienre SsBJIeHH CMauMBaHKS U KaMILIIPHBIX SBJICHHM.
HabGmro1eHre TemioBoro paciumpeHus Tel.

N3meHeHne naBieHUs ra3a MpU WU3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tennonepenayu.

OxyaxkieHre Ipyu COBEPIICHUU PadOTHI.

HarpeBanwne npu coBepiieHUH pabOThl BHEIIHUMU CHJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.
HaoOmronenne kuneHus.

HabGmronenune mocTossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
Mopaenu TEeNJIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI 11O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIU Caxapa.
OneiTel MO HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH WU
TBEPJBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/NIOHE IIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb JABJIICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka TUMOTE3bI TUHEHHOMN 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA KUIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3ysbTaTe
Teronepeaay U paboThl BHEITHUX CHUJI.

HccnenoBanne sBICHHS TEIIOOOMEHAa MPH CMEIIUBAHUHM XOJIOTHOW U
ropstaeil BOJIBL.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOIO  BOJOW  MpH
TEII000MEHE C HAarpPeThIM METAUIMYECKUM LIHJIUHAPOM.

Onpenenenune yaeapHOU TEMIIOEMKOCTH BELIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHue OTHOCUTEIBLHON BIAXXHOCTH BO3/IyXa.

Onpenenenue yAaenabHON TEIIOTHI MIJIaBJICHHUS JIbJIA.

Pazges 7. diaekTpuyeckue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. [IBa poja 3leKTpUUYECKUX 3apsaoB. B3ammonelicTeue
3apsOKEeHHbIX Ten. 3akoH KyioHa (3aBUCMMOCTh CWJIBI  B3aUMOJACHCTBUS
3apsKEHHBIX T€J OT BEJIUYUHBI 3apSAJI0B U PACCTOSHUAS MEKY TEJIAMH).

Onextpuueckoe noiae. HanpsxéHHocTh snexTpuueckoro nois. ITpuHumn
CYNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsil.
Ctpoenue aroma. IIpoBOJHUKM W JUANEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

ONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUUECKOTO TOKA.
M cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA 3JIEKTPUUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckasgs uenb. Cuima  TOKa.  DJEKTPUYECKOE  HAIPSIKEHHUE.
ConpoTuBIE€HUE MPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nenu.  [locnegoBarenbHOE W mapauieNibHOE — COCIMHEHHUE
MIPOBOJIHUKOB.

Pabora ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH J[xoyns—JleHua.
DNeKTpUYECKre TIENU U MOTPEOUTENH IIEKTPUIECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruuTtHO€E nosie. MarHuTHoOE 1noJie 3eMJIM U €r0 3HAYEHUE JJI )KU3HU Ha 3eMIIE.
OnbiT  Opcrena. MarnuTHoe 1oje  dJIeKTpudyeckoro Toka. [IpumeHenue
JJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO TIOJISl HA IPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENb IOCTOSSHHOIO TOKa. VCronb30BaHUE 3JIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SABneHue sekTpoMarunuTHON MHAykuuu. [IpaBuiio Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOy YECHHUS ANEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Hemoncmpayuu.

DneKTpu3anus TeNl.
JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.
DneKTpocTaThdecKast HHAYKIHUS.
3aKOH COXpAHEHUS JIEKTPUUECKUX 3aPsIOB.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenvnpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cToYHHMKHM TOCTOSIHHOTO TOKA.
JIeWCTBHS SNEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B KUJKOCTH.
. ['a30BBbIi1 pa3ps.
. I3mepenue cuibl ToKa aMIepMETPOM.
. I3Mepenne 351eKTpuIeCcKOoro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtar 1 MmarazuH cOonpoTUBIICHUH.
. B3anmopeiicTBrE MOCTOSSHHBIX MAarHUTOB.
. MozienupoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJ0COB MATHUTA.

W o N U kAW E
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSSHHBIX MArHUTOB.

OmneIT Dpcrena.

MarauTHoe 1osie Toka. DJIeKTPOMarHur.

JleficTBHE MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOJBUIaTEINb IOCTOSHHOTO TOKA.

HccenenoBanve sIBIEHAS 3JIEKTPOMATHUTHOW MHAYKIUH.

Omnerter ®apages.

3aBUCUMOCTh HAIlPaBJIEHUS MHIYKIHMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHU.

DneKTporeHepaTop MNOCTOSHHOIO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNHM TeJI WHIYKIWEH W Tpu
COTPUKOCHOBEHHH.

UccnenoBanre AEUCTBUSL DJIEKTPUUYECKOTO IMOJSI HA MPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHe CHIIbI TOKA.

N3mepenue u peryupoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OnbITHI, JTEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTIPOTHUBJICHUSI TPOBOJAHMKA OT €ro JUIMHBI, TUIOMIAJN IONEPEUHOTO
CEUCHHMs 1 MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU TOCIEI0BATEIHLHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJiS CWJIBI TOKAa MPHU MapaUIeIbHOM COEIWHECHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIaMITOYKY, OT
HaNpsHKECHUS HA HEH.

Onpenenenue KII/[ HarpeBaTerns.

HccnenoBanre MAarHUTHOTO B3aMMOJICUCTBHS TOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHWUTHOTO TIOJISI TOCTOSIHHBIX ~ MarHWTOB TP HX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nedcTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KaTyIIIKA ¢ TOKOM W MarHuTa OT CHJIbI TOKa W HalpaBJeHUsS TOKa B



KaTyIIKE.

18. MI3yueHue nerCcTBYSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl AIEKTPOIBUTATEINS.

20. 3mepenue KII/I anekTpoaBuraTebHON yCTaHOBKH.

21. OnbITBl IO  HCCHEAOBAHUIO SIBJICHUSI DAJECKTPOMATHUTHOM WHIAYKIIUU:
WCCIIEIOBAHUE W3MEHEHUM 3HAYEHHS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KUIIACC

Paznen 8. Mexanuveckue siBJICHUsI.

Mexanuyeckoe JBWXKeHHE. MarepuanbpHas Touka. Cucrema oTcuéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHOMEpHOE NpsIMONMHENHOE JBHKeHUE. CpelHssi 1 MTHOBEHHAs
CKOPOCTb TeJa NIPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mnpsiMmonuHeiiHOe nBmKeHue. (CBoOOgHOE
najeHue. OnbiThl ["anues.

PaBHOMepHOE ABMMXkEHUE MO OKpY>KHOCTH. Ilepumon u vacrtora obOpauieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akon Herorona. Tperuit 3akon HeroToHa.
[IpuHIMII CYyNIEPIIO3ULIUU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: cuiia TPEHUS CKOJIbKEHUS, CHIIa
TPEHHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cusia TSOKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOIO
najgeHus. J(Bwxenne ruranetr BOkpyr Comuma. IlepBas kocmmueckass CKOPOCTH.
HesecoMocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOUkH. AOCONIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aAKPETIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenne mMmyinbca. UMmysibe cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass paboTra WM MOIIHOCTh. PaboTa cHII TSXKECTH, YIPYTOCTH,
TpeHusi. CBsA3b dHEpruu U paboThl. [loTeHInanbHas SHeprus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEPrus CxaTou npykuHbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW SHEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HabGmrogeHne MeXaHU4YeCKOro JBUKEHUS Tela OTHOCUTEILHO Pa3HBIX Tell

OTCYETA.
2. CpaBHEHME NyT€M W TPACKTOPUM JABWKEHHS OIHOTO M TOIO XKE Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
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9.

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

N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBUKECHUS.
HccenenoBanne Npu3HaKOB PaBHOYCKOPEHHOIO IBUKCHUS.

HaGmronenue nBrm>XeHus Tela 1Mo OKPYKHOCTH.

HabGmrogenne MexaHMuecKuX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBWKECHUU
OTHOCHUTEIHFHO KaOnHeTa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHS Te€la OT MAcChl Tejla M JEUCTBYIOIIEW HA HETO
CHJIBL.

HabGnronenune paBeHCTBa CHIT IIPU B3aUMOJIEHCTBUH TETI.

W3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUU.

[lepenaya umIyabca mpy B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTHH NMPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITYJIbCa TPHU a0COIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE MEXaHUYECKON IHEPTUU TPU CBOOOAHOM I1aJIEHUU.
CoxpaHeHHE MEXaHUYECKOM SHEPTUHU NIPU JBUKEHUU TeNa Mo AEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJisi pa3roHa W JajdbHEWIIEro paBHOMEPHOTO
JBYDKEHUS MIAPUKA WUITH TEIIEHKKH.

Omnpenenenne cpemHeld CKOPOCTH CKOJBKEHUS OpyCKa WM JBUIKEHUS
IapuKa 1o HaKJIOHHOM ITOCKOCTH.

OrnpenenieHue yCKOpEHHsI Teja TMPH PABHOYCKOPEHHOM JBIKCHHH TIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBIDKCHUH 0€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MMPOMEXKYTKH BPEMEHH OJTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbLHOTO JaBJICHHUS.

OmnpenencHue kodphuireHTa TPEHUS CKOJIbKCHHS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHI CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUH Tella
M0 TOPU30HTAIILHON TTOBEPXHOCTH.

Ompeneneaue pabOThl  CHUJIBI  YIOPYTOCTH TpH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TTOJABUKHOTO OJIOKOB.

N3yuenune 3aK0Ha COXpaHCHUS SHEPTHH.



Paznen 9. Mexanuveckue Kojie0aHWs U BOJHBI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4acToTa, aMIUIATYyAa. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaimieHue
HHEPTUU MIPH KOJI€OATETHHOM JIBHXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MexaHW4YecKuX BoOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBIL. [[MMHA BOJHBI © CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexannyeckue BOJIHbI B TBEPJIOM TEJIE€, CEUCMUYECKUE BOJIHBL.

3Byk. ['pomkocTs 3Byka u BbicoTa ToHAa. OTpaxkenue 3Byka. UH(ppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronmenne kosie0aHuii Ten IOA AEHUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenune BIHYKIEHHBIX KOJIEOaHU U PE30HAHCA.
Pacnpoctpanenuie npo10JibHBIX U MONEPEYHbIX BOJIH (Ha MOJICTN).
HaGmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpeneneHue YacToThl M NEepUoja KoieOaHU MaTeMaTUYecKOro
MasiTHUKA.

2. OmnpexeneHre 4acTOTHI U Mepuoaa KoiaeOaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TIEpUOIa KOJeOAHUN PYKUHHOTO MasiTHHUKA
OT Macchl Irpy3sa.

5. IIpoBepka HE3aBUCUMOCTH IEpHOaa KOJEOaHWI rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmBITBI, JAEMOHCTPUPYIOIIUME  3aBUCUMOCTh  TNEpHOJa  KoJeOaHUi
MPY>KMHHOTO MasiTHUKA OT MacChl IPpy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHUS.

Pazgen 10. D1eKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJiIe.  DJEKTpOMarHuTHble  BOJHBL.  CBoiiCTBa
AIEKTPOMArHUTHBIX BOJH. IlIkana »IEeKTpOMAarHUTHBIX BOJH. lMcnonp3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

o Uk~ w N



2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yuyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO

tenedoHa.

Pa3pen 11. CBeToBLI€e SIBJIEHHS.

JlyueBas  mMomenr»  cBera.  HMcrounmkm — cBera.  [IpsmosnmnHenHoe
pacrpoctpanenue ceera. 3atMeHust ConHua u Jlynel. Otpaxenune cera. [lnockoe
3epKajio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom myuedt B 1nmH3e. Omnruueckas cucrema (oroamnmapara,
MUKpOCKONIa M Tejeckoma. [J1a3 kak onTuyeckas cucteMa. biIn3opyKocTh U
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbtoToHa. CroxeHue
CHEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpsiMONMHEHOE paclpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xox mydeit B coOuparorieit JIMH3e.

Xon iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUM ¢ TOMOIIBIO JINH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Mopaens ri1asa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBera Mpu CI0KEHUHU CBETA PA3HBIX LIBETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJia OTPaKEHHUS CBETOBOIO Jiyya OT yrjia
naJICHuUs.

2. M3ydeHue xapakTEpPUCTHK U300paKEHUS PEMETA B TIIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHUMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yTJia
MaJICHUs Ha TPAHUIIE «BO3IyX—CTEKIIO».

4. Iomydenne n3o0paxxeHHi ¢ TOMOIIBIO COOMPAIOIIIEH JINH3HI.
Omnpenenenne (HOKyCHOTO PACCTOSHUSI M ONTUYECKON CHIIBI coOMparoiien
JIVH3BI.

6. ONBITHI 1O Pa3IOKEHUIO OEJIOT0 CBETA B CIICKTP.
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7. OnBITBI IO BOCHPUSTHUIO I[BETA MPEAMETOB MPHU WX HAOIIOJCHUU uepes
[[BETOBbIC (DUITHTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHHS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens aroma bopa.
HcnyckaHne U MorIomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. HyxionHas wmoxpens aromHoro szgpa. HWsoronmsl. PaanoaxtrBHBIE
npeBpauieHus. [lepuon momypacnana aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTE3a U
nenenus snaep. ctounuku sneprun CoiHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS PAgUOAKTUBHBIX H3JIYyYEHUW HA JKHUBBIE
OpraHu3MBbl.

Jemoncmpayuu.

1. CHEKTphI U3IIYUYECHUS U MOTJIOMIEHUS.

2. CrhexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoaOpoa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIINUX U3ITYUEHUN.

6. Perucrpanus n3inydeHus: IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnsie pabomel u onvimeol.

1. HaOnroneHue CrIONMIHBIX U TMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccrnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUM YaCTHULBI [0 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIONINNA MOAYJb TIPEAHA3HAYEH /I CHUCTEMAaTU3aIluu
U 0000IIeHHS  TPEIMETHOTO  COJEpKaHUS U OMNbITa  JESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYECHUH BCEro Kypca (PU3UKH, a TaKKe JIJIsl TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 0O0ydaromuxcs,
BBIOpPABILIKX 3TOT y4YE€OHBIN MpeaMeT.

[Ipyn u3ydyeHun NTaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITETHHOCTH, HA OCHOBE KOTOPBIX 00€CTeunBaeTCsl JOCTHIKEHNE MPEIMETHBIX U
METalpeJIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, GopMHUpyeTcs
€CTECTBCHHOHAYyYHAasd IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUA
SIBIICHUA TIPUPOABI M TEXHUKU, OBJAJCHUE YMEHUSIMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSAS T[OJYy4YEHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIIE
KAUE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO OEATEIIBHOCTHBIN XapaKTep JAHHOTO pas3fielia pPean3yeTcs



32 Ccu€T TOro, 4YTO OOydYarolIMecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeIJIaraeTes:
HA OCHOBE TIOJYYEHHBIX 3HAHUN pacro3HaBaTh M HAYYHO OOBACHSTH
dbu3nyueckue SBICHUS B OKPYIKAIOIIEH NMPUPOJIE U TOBCEAHEBHOM KU3HU;
WCIIOJIb30BaTh HAYUYHbIC METObI UCCIAEIOBAHUS (DU3UUECKUX SBICHUMN, B TOM
YHUCIIE I POBEPKH THIIOTE3 U MOJIYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSACHATHh HAy4HbICE OCHOBBI HAWOOJIE€ BAXKHBIX JIOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO HCIIOIB30BAHUS PA3IUYHbIX NUCTOYHUKOB
DHEPrMU Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMSA

N3yuyenue UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HANpPABIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKU HA yPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBaHMUs

y oOyyatomierocs OyayT cOopMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- MPOSIBJIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
(bu3NYeCcKOi HayKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYXJI€HUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKCHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-ITUYECKUX MPUHLMUIIOB B JESITEIbHOCTH
YUY€HOT0;

3) 3CTEeTHYeCKOr0 BOCIIUTAHUSA:

- BOCHPUSTHE ICTETHUYECKUX Ka4deCTB (PU3NYECKON Hayku: €€ TapMOHUYHOTO
NOCTPOEHHUS, CTPOTOCTH, TOUHOCTHU, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUMA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM Kak MOIIHOTO HHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEH COCTABISIOLICH
KYJIbTYDBI;

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, WHTEpeca K HCCIeN0BATEIbCKON
NEATEIbHOCTH;

5) ¢opmupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOUMOHAJIBLHOIO
0J1aronoJIy4uns:

- OCO3HaHWE LIEHHOCTH O€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU NPaBWJI OE30MAaCHOTO TMOBEACHHS Ha
TpaHCIOpPTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIJIOBBIM 00OpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAHHOCTH HaBBIKA peQeKCHM, TMPU3HAHUE CBOErO MpaBa Ha
OImMOKY ¥ TaKOTO K€ MpaBa y APYyroro 4eIOBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

- aKTMBHOE y4YacTHE B pEUICHUM MPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHM3allud, TOpojJia, Kpas) TEXHOJIOTUYECKOW W
COIMAJIbHON HAIpaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIC U (DUIUICCKUX



3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY M3yUCHHUIO MPOdECChid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHHE (U3NYECKUX 3HAHWM IS pEIIeHUs 3aja4d B
o0JlacTh OKpY’Kalollel cpeiabl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MO>KHBIX MOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TJI00ATLHOrO XapakTepa SKOJOTMYECKUX MpoOJeM U MyTel HX
pelleHus;

e §8) ajanTanmuM K HM3MEHSOIIMMCS YCJIOBHSM CONUAJIBHOM M NPUPOIHOM

cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBHUU TIPU BBIMOJHCHUN HWCCIACAOBAHUN U
MPOEKTOB (DM3MYECKOH HAIPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSAM
JIPYTHX;

e - TIOBBIIIEHWE YyPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO
TESATEIBHOCTB;

e - MOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie (HOPMyINPOBATH
UJIeH, OHSITUS, TUIIOTE3bl O PUBNYECKUX 0OBEKTAX U SIBIICHUSX;

e - OCO3HaHME AECPUIMUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B o0nacTu
bu3uKY;

e - IUIAHUPOBAHHUE CBOETO pa3BUTHUA B IPHUOOPETEHUM HOBBIX (PUIUUECKUX
3HAHUI;

e - CTpEMJICHHE aHAJM3UPOBATh U BBIABIATH B3aUMOCBSI3U MIPHUPO/IbI, O0IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHU;

e - OIICHKa CBOMX JEHCTBUH C y4€TOM BIMSHHUS Ha OKPYXKAIOUIYIO Cpemny,
BO3MOJKHBIX TJI00ATBHBIX TOCIEICTBUN.

METAHNPEAMETHBIE PE3YJIBTATDI

B pesynbraTe OCBOEHHS MpOrpaMMBbl IO (U3WKE HAa YpPOBHE OCHOBHOTO
o0riero oopa3oBanus y o0y4qaromierocs: OyayT chopMUpPOBAaHEI MeTANpPeAMeTHbIe
pe3yJbTaThl, BKIIIOUYAIONINE T03HABATEIbHBIC YHHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHMKATHBHBIC  YHUBEPCaJbHbIe  y4eOHbIC  JICWCTBUS,  PEryJISTHBHBIC
YHHUBEpPCAJIbHbIC YUeOHBIC JICHCTBUSI.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YU4eOHbIe 1eCTBUS

ba3oBble JJornueckue JeMCTBHUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(sBNIEHUI);
e YCTAHABJIWBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIUU, OCHOBAHUS IS



000011IeHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y MMPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TPU HM3yYECHUU (PU3NIECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€TaTh BBHIBOJBI C MCIIOJIB30BAHUEM JETYKTUBHBIX
¥ MHIYKTUBHBIX YMO3AKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SIX
(hbU3MYECKUX BEJIMYHH;

CaMOCTOSATENILHO BBIOMPATh CIOCOO peleHus ydeOHOW (U3UIEeCKOn
3alayu (CpaBHEHUE HECKOJIbKMX BApUAHTOB pElIeHUs, BHIOOp Hambosee
MOIXOISIIETO C YYETOM CaMOCTOSITEIFHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKe 1eCTBUA:

MCIIOJIb30BaTh BOIPOCHI KAK MCCIIEI0BATEILCKUM HHCTPYMEHT MTO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY ONBIT, HECTIOKHBIM
(bu3MYeCKU HKCIIEPUMEHT, HEOOJbIIOe HcchaeqoBaHUEe (U3HUECKOTO
SIBJICHUS;

OLICHMBATh HA MPUMEHUMOCTb M  JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYECHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHUS U BBIBOBI MO PeE3ysibTaTam
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHUS;

NPOrHO3UPOBATh  BO3MOXKHOE JalibHEiIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

IPUMEHATh pa3jIMyYHble METO/bl, MHCTPYMEHTHI U 3aIPOChI IIPU MOUCKE U
orOope MHPOPMALMHM WIH JAHHBIX C YYETOM MPEAJIOKEHHOW y4yeOHOU
(bu3nYecKoi 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMy MpeACTaBICHUS
uHOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJaud  HECIOXHBIMU
CXeMamH, luarpaMmmamMu, HTHOU rpa@ukoi U MX KOMOMHALUSAMH.

KoMMmyHMKaTHBHbIE YHMBeEpPCAJbHbIE YUeOHbIe NeiiCTBUS:

B XOJIe OOCYXXJEHHUs y4yeOHOro Marepuaia, pe3yJIbTaToB JIabOpaTOPHBIX
paboT M IPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI
BBICKA3bIBaTh HJCH, HAICIICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKaHUE
0J1aroKeNIaTeILHOCTH OOIICHUS,

COTOCTAaBIISATh CBOM CYXKJCHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
auanora, OOHapyKMBaTh pPa3IUINUe U CXOACTBO TO3UIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



MyOJIMYHO NPEICTABIATh PE3YyJIbTaThl BEIMOJIHEHHOTO (PU3HUECKOTO OIbITa
(3KCrIepUMeHTa, UCCIIEA0BaHUs, IPOEKTA);

NOHMMAaTh W  HCHOJIb30BAaTh  MPEUMMYIIECTBA  KOMAaHAHOM U
UHAUBUIYAIbHOM pabOThl MpU PEUICHUU KOHKPETHOW (U3HUECKOM
poOJIeMBI;

MPUHUMATH 1IEJIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BbIBATH JIEUCTBUS
no e€ JOCTHXKEHMIO: pPacHpeleisTh pojiHu, OOCyKIaTh MPOLECChl U
pEe3yIbTaThl COBMECTHOU padOThI, 00001IaTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsl KaY€CTBEHHOT'O Pe3yJibTara Io
CBOEMY HAMpPABIECHUIO MU KOOPAMHHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBIISATh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
ISl petieHust (PU3NYEeCKUX 3HAHUM;

OPUEHTHPOBATbCA B  PA3NIMYHBIX [OAXOJAX MPUHATUA  PEIICHHM
(MHIUMBUYalbHOE, NMPUHSATUE pEIIEHUs B TpyINIe, NPUHATHE pEIICHUN
rpynmoi);

CaMOCTOATEIILHO COCTABJIATH AITOPUTM PEIIeHHs (PU3UUECKON 3aa4K UIIH
IUTaHa HMCCIIEOBAHUA C YYETOM HMEIOLIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIpe/ijlaraéMble BApUAHThI PEILICHUM;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, IMOIHUOHAJIbHbIN HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OIEHKY CUTYAIlMHU U IpeJiarath IiaH € U3MCHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHUS) pPE3yIbTaTOB
JESTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHWCJIE B XOJI BBIMOJHEHUS
(U3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENIbCTB, WM3MEHUBIIUXCS CUTYyallud, YCTAHOBJICHHBIX OIIUOOK,
BO3HHUKIIUX TPYAHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSIM;

CTaBUThH ce0s Ha MECTO JIPYroro 4ejiioBeKa B XOJie CIopa WIH JUCKYCCUH
Ha Hay4YHYIO TeMY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY JPYTOTo;
MPU3HABAaTh CBOE MPaBO Ha OMMOKY MPU perieHUU (DU3NISCKUX 3a/1a4 UITU
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE € MPaBO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K xonity o0yueHus B 7 Kjacce rmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOITNXCSI YMEHUIN:

UCIIOJIB30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHMS,
HAOIO/IEHUE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, CIUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHble COCTOSIHUS BeLIECTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXAHUYECKOe JABMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUsA, paBHOACHCTBYIOIIAs
cuna, nedopmarus (ynpyras, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

paznuuath sABiaeHUs (qudQy3us, TEIIOBOE IBMKEHHE YacTHIl BEIIECTBA,
PAaBHOMEPHOE  JBI)KCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpLHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3AKPEIUIEHHOW OCBHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TEJIaMU, XUAKOCTSIMU U
razamy, arMocepHoe JaBi€HHE, IUIaBaHHWE Tell, MpPEeBpalleHus
MEXaHUYECKON PHEpruM) Mo OMHCAHHUIO MX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHbIX (U3UYECKUX SBJICHUUA B
OKpYy’KalollleM MHpE, B TOM uucie (pu3nueckue sBICHUS B MIPUPOJE:
IIPUMEPBI JABMKEHUS C Pa3IUYHbIMM CKOPOCTSIMU B JKMBOW M HEXHUBOU
OpUpPOJIE, [CUCTBUE CHJIBI TPEHUS B MPUPOAE U TEXHUKE, BIHSHUE
aTMOC(EPHOro IaBJICHUs Ha >KMBOM OpraHu3M, IJIABaHUE pbIO, phluaru B
TEeJIe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUI;
OIKCHIBaTh U3yUEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢dbu3nyeckue BEeNWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTbh, CPENHSS CKOPOCTh, CUJa YIPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Temna, S>KUAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIA, MEXaHWYECKasl paboTa, MOLIHOCTb, IUIEYO CHIIBI,
MOMEHT CHJbl, KO3()QUIMEHT TMOJEe3HOr0 JEWCTBUA MEXaHHU3MOB,
KUHETUYECKasl W TOTEHLMANIbHAs HYHEPrusi), MPU ONHUCAHUM MPaBUIBHO
TPaKkTOBaTh  (PU3MUECKUI  CMBICH  HUCIHOJIb3yEMbIX  BEJIHMYMH, HX
0003HAYEHUSA U EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOUIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C JAPYTHMMH BEJIUYHMHAMM,
CTPOUTDH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIHYUH;
XapaKTepu30BaTh CBOICTBa Tes, (PU3NYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl TIpaBUjIa CJIOKEHUs CWI (BAOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiuara (0Jo0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4YEeCKON



SHEPruy, MpHU HSTOM [JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaludl IPAKTHKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 -2
JIOTHYECKHX IIAaroB ¢ OMOpOo Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3NUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCHOJIb3Yys 3aKOHBI U
dbopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIMYUHBI: Ha OCHOBE aHajau3a
YCIJIOBUS 33/1a4yl 3alMChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JaHHbIE, HEOOXOAUMBIE JIJIsl PELICHUS 3a]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh IpoOJEMBbl, KOTOPbIE MOXKHO PpELIUTh MPU HOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHMS BBIIEIATH IPOBEPSIEMOE
NpeAnojoKeHue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
MOJyYEHHBIM pe3yibTaT, HAaXOAUTh OLIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

IPOBOAMTH OMNBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUM WIH
duznyeckux CBOMCTB TeN: (dopMynpoBaTh IIPOBEpsAEMBIC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOAKEHHOTO 000py10BaHUS,
3aMKChIBaTh XOJ1 OMbITA U (POPMYIHUPOBATH BHIBOJIBL;

BBIIIOJIHATh MNPSAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHHM, MacChl Tela,
o0b€Ma, CHUIBI M TEMIIEPATypbl C HCIOJIb30BAHUEM aAHAJIOIOBBIX U
uM(dpoBbIX MPUOOPOB, 3aMUCHIBATh IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

IPOBOAMUTDH HCCIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYUHBI OT
APYrofl C HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUN (3aBUCUMOCTU NYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU JBHXKECHUS TeNa, CHIIbI
TPEHMSI CKOJIBKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT ILJIOIIA CONPUKOCHOBEHUS TEM, CHIIbI
YOPYTOCTH OT YJUIMHEHHS HPYXUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMA
NOTPY>KEHHOW YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Jla, OT MIyOUHBI, Ha KOTOPYIO MOTPY’KEHO TENO, YCIOBUN
IJIaBaHUs TeJ, YCJIOBUW paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM ~ y4eOHOTO HCCIEAOBaHUsA, COOMpaTh YCTaHOBKY U
BBITNIOJIHATh WM3MEPEHUs, Cilenysl MPEeAo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYHMH B BUJE
MPEAIOKEHHBIX TaOMUIL U TpauUKOB, JeNaTh BBIBOJBI IO pe3yjbTaTam



WCCIICIOBAHMS,
MPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (DU3NYECKUX BEIMYUH (TIJIOTHOCTh
BEIIECTBA KUJAKOCTH M TBEPIOTO TeEla, CHUJIA TPEHHUS CKOJBXKECHHS,
JaBJICHUE  BO3JyXa, BbITAJIKMBAIONIAs  CWJa, JCHCTBYyIOIIas  Ha
MOTPYKEHHOE B JKUIKOCTH TEJIO, KOA(PPHUIIMEHT IOJIE3HOTO ICUCTBUS
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJITHCHUH W3MEPEHUH COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUCHNE NCKOMOW BEJIMUMHEI;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPH padoTe C J1ab0paToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPHUHIIMAIBI ACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOMCTR:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIbI, OapoMerp,
phIuar, MOJABUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TNIOCKOCTH;
XapaKTepu30BaTh NPUHIMUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX OMUCcaHus (B TOM 4YHUCIE:
MOJIIAITHAKN, YCTPOWCTBO BOJOMPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMETp, BEICOTOMED, TOPITHEBON HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKHUX SBICHUN M HEOOXOAUMblEe (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OpPUBOJAUTHL  NpuUMepbl  (HAXoAuTh  UHGOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HMCIOIB30BaHM (HU3UYECKUX 3HAHWA B ITOBCETHEBHOMN
KU3HH N5l obecrieueHrst 0€30MacHOCTH MpU oOpaIreHnu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHs 37I0POBbS U COONIOACHUS
HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPY KaIOILIEH Cpejie;

OCYLIECTBJIATH OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIINXCS
3HAHUM U TYyTEM CPaBHEHMSI PA3UYHBIX HCTOYHUKOB BBIJCISThH
uH(pOpMAIINIO, KOTOpas SBJISIETCS MPOTUBOPEYMBON WM MOXKET OBIThH
HEIOCTOBEPHOMU;

WCITOJIB30BATh MPHU BBITTOTHCHUHN yUYEeOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
JUTEPATYpy  (U3HUECKOTO  COJEpKaHHWs, CIPaBOYHBIE MaTepHaIbI,
pecypchl cetn HTEpHET, BliageTh NMpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHBIE U YCTHbIE COOOIIECHUSI Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpPMAIUU (PU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJUYHO NeNaTh KpaTKUEe COOOIIEHUS O pe3yJbTaTax MPOCKTOB
WM y4eOHBIX UCCIENOBAaHUM, TPU ITOM TPAaMOTHO UCIOJIb30BATh
U3Y4YeHHBIM TOHATUIHBIA anmapaT Kypca (QU3MKH, COMNPOBOXKAAThH
BBICTYIUJIEHUE MPE3EHTALlNEH;



MIPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUN paclpeensiTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBHUU C TOCTABJICHHBIMU 3aJa4aMH,
CICIUTh 3a BBIINOJIHCHUEM IIJJaHa JCWCTBUM, aJI€KBAaTHO OLICHHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIbHOCTb  TPYNIbl, BBICTPAUBATh
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 Kkiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUM:

WCIIOJB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
amop(Hble TeJa, HACBHINIEHHBI KM HEHACBIEHHBIM mMap, BIAXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSSI DSHEprus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE T10JIE;
pasznuyaTh sABJICHHs (TEIUIOBOE pACIIMpPEHUE U C)KaTHhe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBICHUS, UCIIapEHHUE,
KOHJICHCAlusl, IUIaBJIEHUE, KpUCTaUIM3anus (OTBEpJ/ieBaHUE), KUIICHHUE,
Teronepeaaya (TerI0MpPOBOHOCTD, KOHBEKIIHS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, AEHUCTBHS SJIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJECHCTBUE MArHHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHTYKIIHS)
[0 OINHCAHUI0 MX XapaKTEPHbIX CBOWCTB W HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBIICHUC;

pacmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpY>KalollleM MHpe, B TOM uuciie (U3UUYECKUE SIBJICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIC SBJICHHUS B TMPUPOJE,
KpUCTAJUIbI B mpupope, u3znydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHESI, CHETa, DIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuH, Jpedd MoaOCOB, POJb MArHUTHOTO TOJISI JJis JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, PU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHY0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUECKUX
SIBIICHUI;

ONMKCHIBATh M3yYCHHBIE CBOMCTBA TeN M (U3HUECKHUE SBJICHUS, UCIIOJIb3YS
¢bu3nueckue BeTUUYHMHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJEJIbHAas TEIJIOEMKOCTh BEIECTBA, YyJelbHAsg TEIUIoTa
MJIaBJICHUS, yAeNbHAs TEIUIOTa MapooOpa3oBaHMs, yAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(DQPUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOM
MalllMHbI, OTHOCUTEIbHASl BJIAXHOCTb BO31yXa, JJIEKTPUYECKHI 3apsm,
cuja TOKa, SJIEKTPUYECKOE HANpsKEHUE, COMPOTHUBJICHUE IPOBOJHUKA,



YVAEIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKA), NpPH ONHMCAHUM MPABUIBHO  TPAaKTOBATh
(¢u3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS U €IUHULIbI
(bu3MYeCKuX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITUUHH;

XapaKTepHu30BaTh CBOWCTBA Ted, (PU3UUYECKUE SBICHUS M IPOLECCHI,
WCIIOJNB3Ysl OCHOBHBIE IIOJIOKEHHS MOJEKYJSIPHO-KMHETUYECKON TEOPHUH
CTPOEHHMSI BEIEeCTBA, MPUHLHUII CYNEepHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpAaHEHHMs 3apsa, 3akoH OMa JiJ1sl yyacTKa IeNu, 3aKOH
Jixoynsa—JleHna, 3aKkOH COXpaHEHUsA DHEPruM, MOpPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTEMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYEeCKuX
IaroB ¢ omnopoi Ha 1-2 W3y4YEeHHBIX CBOWCTBA (M3UYECKUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2-3 JCHCTBUSA, HCIOJIb3Yys 3aKOHBI U
dbopmynbl, CBA3BIBatOUIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlM3a
YCJIOBUS 3a/1a4d 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JUISl peUIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble i €€ pelleHHs, NPOBOAMTH pPacu€Thl U CpPaBHUBATH
NOJIy4YeHHOE 3HaUYeHUE (PU3NYECKON BEIMUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXXHO pEHIUTh NpPH MOMOLIU
(bu3NYECKUX METO/AOB, HCIOIb3Yysl OMUCAHHE HWCCIEeNIOBAHUS, BBIICIATDH
[IPOBEPSAEMOE  IPEAIIONIOKEHUE, OLIEHUBAaTh IPABUIIBHOCTH IOPSAKA
POBEAECHUS UCCIIEIOBAHUS, AEJIATh BEIBOBI,

MPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PUBMYECKUX SIBICHUNA WM
bu3nYeCKuX CBOWCTB TeN (KaMUUISIPHBIC SIBICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT ero o0béMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl NpU HU3JIYYEHUH OT LBETa M3JIy4Yaromled (moriomaromen)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
IomWaau €€ TMOBEPXHOCTH, OJJEKTpU3alus Tl M B3aUMOJCHCTBUE
DNEKTPUYECKUX 3apsANIOB, B3aWMOJECWCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJu3alMsl MArHUTHBIX IIOJEH IIOCTOSHHBIX MAarHHUTOB, JIEUCTBUSA
MAarHUTHOIO II0JI1 HAa NIPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpPMYJIUpOBATH
MpOBEpsIEMbIE MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO



000py10BaHUsl, ONMKMCHIBATH XO/1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHMS  TEMIEPATYPbl,  OTHOCHTEJIbHOMN
BJIQXKHOCTH BO3[yXa, CHUJIbl TOKa, HANPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHU ¢ YUETOM 3a/IaHHOM a0COTIOTHOM NOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKON BETUYHUHBI OT
Apyroi C MCHOJIb30BAaHUEM  MPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAH IONEPEYHOrO
CEYEHMsI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HANpsyKEHUS Ha IMPOBOJHUKE,
UCCIIEJOBAHNE IIOCJIEN0BATENBHOTO M  NAapajuIeIbHOTO  COEAMHEHUH
MPOBOJHMUKOB): IUIAHUPOBATh HCCJIEIOBaHHE, COOUPATh YCTAaHOBKY H
BBINOJIHATh WM3MEPEHUs, Cilenysl MPEeAsIoKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOIMI U TpadUKOB,
JIeJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIEAOBAHMS;

NPOBOANTH KOCBEHHBIE HW3MEPEHUS (PU3NYECKUX BeIWYMH (yJelbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, COINPOTUBICHUE NPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA): IJIAaHUPOBATh W3MEPEHUs, COOUpPAThH
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIENysl NPEIJI0KEHHON WHCTPYKLHMH, U
BBIUUCIISITh 3HAUEHUE BEIIMYUHBL;

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IIPpU padoTe ¢ 1ad0paToOpHbIM
000pyI0BaHUEM;

XapaKkTepU30BaTb IMPUHIMIBI JEUCTBUS HM3YyYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HAa WX ONMCAHHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK HIIEKTPHUUYECKOW HHEPruH, 3JIEKTPOOCBETHTEIBbHbIE
npuOOpbl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IPEIOXPAHUTENH, SJIEKTPOMArHUT, AIEKTPOABUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUH U HEOOXOJMMBIE
¢buznyeckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbBIE
npuOOpel MO CXEMaM M CXEMaTU4YHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBUraTeib BHYTPEHHETO
CTOpaHHUsl, AEKTPOCKOIN, PEOCTaTr), COCTaBIATb CXEMbI JJIEKTPUYECKHUX
Hernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEIMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIe 0003HAUEHUS SJIEMEHTOB JJIEKTPUUECKHX IETeH;
OPUBOIUTH  MpUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [PUMEPax)
IPAaKTUYECKOTO HMCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEJHEBHOU
KU3HU JI1s1 oOecrieueHrs 0e30MacHOCTU MpU oOpalieHuu ¢ npudopamu u



TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM DKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIECH cpeie;

OCYULIECTBJISTh TMOUCK HHPOpMaUU (U3MUECKOTO COJEP)KaHHUS B
WMuTepHeTe, Ha OCHOBE WMEIONIUXCS 3HAHUH H TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATh HMH(POPMAIHMIO, KOTOpas
SIBJISICTCSI IPOTUBOPEUNBON HITH MOXKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BaTh MPHU BBITTOJTHCHUHM yYEeOHBIX 3aJaHUN HAyYHO-TIOMYJIIPHYIO
TUTEPaTypy  (U3MUECKOTO  CONEp)KaHHs, CIPABOYHBIE MaTepHUabI,
pecypchl cetu MHTEpHET, BliageTh NpUEéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi THPOPMAIIUU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKUE YCTHBIC COOOIICHWS,
0000mass wHOOpPMANMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepkaHusi, B TOM uYucle NyOJUYHO TMPEACTABISTh PE3YJIbTaThI
MPOEKTHOW WIJIM WCCIIENOBATENbCKON NEATEIHHOCTH, MPU 3TOM T'PaMOTHO
WCIIOJIB30BaTh M3YUYEHHBIM TOHATHUHHBIA ammapar Kypca (QHU3HKH,
COTPOBOXK/IaTh BBHICTYTUICHHE MTPE3CHTAIINECH;

MpU BBHITIOJIHEHWH YYEOHBIX TPOEKTOB M HCCIEIOBAaHUN (DU3NIECKUX
MPOIIECCOB PACTIPEACIATh OO0S3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33Jla4aMHU, CICAUTH 32 BHITIOJHEHUEM IUIaHA JCHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaa B
JeSTENBHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonity o0yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUN:

WCIIOJIB30BaTh TOHATHSA: CHCTEeMa OTcuéra, MaTepHaibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHUYECKOTO JBWKEHUS, nedopmarus
(ympyras, mnjiacTU4eckas), TpPEHHE, IIEHTPOCTPEMHTEIbHOE YCKOPEHHE,
HEBECOMOCTh W TEPETpy3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO Teia, paBHOBECHE, MEXaHUYECKHE KOJICOAHMS U
BOJHBI, 3BYK, WH(Pa3BYyK W YIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JIeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPHI UCITYCKAHUS W TOTJIONMICHUs, anbda, OeTa- U raMMa-u3IIyIeHHs,
W30TOIIBI, SI/ICPHAS DHEPTETHKA;

pa3nuuaTth SIBICHHUA (PaBHOMEPHOE M HEPaBHOMEPHOE TMPSIMOJMHEHHOE
JBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIIKEHHE, CBOOOJIHOE
MajJicHue TeJ, PABHOMEPHOE JBI)KCHHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE
TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOaTeIbHOE NBIDKCHHE (3aTyXarolue U
BBIHYK/ICHHBIC KOJIOaHUs), PE30HAHC, BOJHOBOE ABW)KCHHE, OTPaKCHHE
3ByKa, MPSMOJIMHEHHOE pacHpoCTpaHEHUE, OTPaKCHHE W TPEIOMIICHHE



CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3ioKeHHE OeJIoro CBeTa B
CHEKTP M CJOXKEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3JIyYEHUS) 110 OMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHHE HW3YYEHHbIX (U3UYECKUX SBJICHUWA B
OKpy’KaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHUS B NPUPOJE:
IIPWINBBI U OTJIUBBI, JBUKEHUE IUTaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATUE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa TE,
ONTHYECKHUE SIBICHUS B MPUPOJAE, OUOJOTMYECKOE NEWCTBHE BUAMMOTO,
ynbTpauoOIETOBOTO M  PEHTIC€HOBCKOTO HM3JIY4YCHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIM (OH, KOCMHYECKHE Jy4YHd, PaJUOaKTUBHOE H3Iy4YCHHE
OPUPOJIHBIX MHUHEPAJIOB, [EWCTBUE PAJAMOAKTUBHBIX W3JIYYEHUHA Ha
OpraHu3M 4eJIOBEeKa), IPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/adyy B
y4eOHYI0, BBIJCISATh CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UICCKUX
SIBJICHUI;

OMKCHIBATh U3yUYECHHBIE CBOMCTBA TeJ M (U3HUECKHUE SBJICHUS, UCIIOJIb3YSI
¢uznuyeckue BENUYMHBI (CpeOHSi U MIHOBEHHAash CKOPOCTh Tejla IpU
HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHHE, INMEPEMEILICHHE, IyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYroCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAaJEeHUs, BEC Tela, HUMIYJIbC Tela, HMIYJIbC CHIIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAlbHAas HSHEPrusi Tena,
HNOJHATOTO HAJl MOBEPXHOCTHIO 3EMJIM, MOTEHUHUAJIbHAS SHEPIUs CKATOU
NPYKUHBI, KHHETHYECKash SHEprus, IOoJHAsg MEXaHW4YecKash >SHEeprus,
MEPUOJI ¥ YacToTa KoJIeOAHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTeslb MPEJIOMIICHUS CPEMbl), TP OIMUCAHUU
NPaBWJIBHO TPAKTOBATh (U3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYMH,
0003HaYeHUsT U €IUHUIIbl (U3MUYECKUX BEIWYMH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PM3WYECKYIO BEJIMUMHY C APYTUMHU BEIUYHMHAMH,
CTPOUTH IpapyKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SBICHUS W MPOILECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHLUII CYNEPNO3ULNNA CWJI, NPUHUUII OTHOCUTEIBbHOCTH [ 'anmumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS] CBETA, 3AKOHBI COXPAHEHUS 3apsI0BOIO U MaCCOBOI'O YHCEN
IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3allUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B



KOHTEKCTE CHUTyalud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ Onopod Ha 2-3 W3Yy4YEHHBIX CBOMCTBAa (PU3UUYECKUX SIBICHHM,
(bU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (OmMparoluecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (YOPMYJIBI, CBSI3bIBAIOIINE (PU3UIECKHE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd 3alUCBhIBaTh KPaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAKOUIUE WJIM M30BITOYHBIE JTaHHbBIE, BHIOWPATh
3aKOHBI U (HOpPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHUBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs] (U3UYECKOM
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXXHO pEIIUTh HIPH MOMOLIU
(Gu3NYECKUX METO/IOB, MCIONb3Yysl ONHCAHHE HCCIEIOBaHUs, BBLACIATH
IpoBepseMOe TNPEANONOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOPSJIKa
MPOBEJCHHUS]  UCCJIEAOBAHMs, JElaTb BBIBOJbBI, HWHTEPHPETUPOBATH
pe3yNbTaThl HAOIOICHUH U ONIBITOB;

IPOBOAMTH OMNBITHI MO HAOMIOACHHIO (PU3UYECKUX SIBICHUH WIH
(bu3nYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HeloToHa, 3akoHa
COXPAaHEHHUsl HSHEPruM, 3aBUCUMOCTh MNEpHoAa KOJEOAHUU MNPYKUHHOIO
MasiTHUKa OT MAacchl Tpy3a U >KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMILUTATYIbI MaJIbIX KOJeOaHUM, MPSIMOJIMHENHOE PacIpOCTPaHEHHE CBETA,
pa3ioxeHne Oeroro CBeTa B CIEKTp, MU3YUYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IpeaMeTa B coOuparoiien
JUH3e, HAOJIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3JIyYEHUS):
CaMOCTOATENIbHO COOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMNbITA U €ro  Pe3yJbTaThl,
(bopMyIIHpPOBATh BBHIBOJIBI;

IPOBOJUTH MPU HEOOXOJMMOCTH CEPHUIO MPSMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaYeHUEe Hu3MepsieMoil BeIMYHUHbl ((DOKYCHOE pacCTOSIHHE
coOuparomeld JTUH3bI), OOOCHOBBIBaTH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepUTENLHOTO TPUOOpa);

NPOBOAMTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPSMBIX HU3MEpPEHUM (3aBUCUMOCTb IMyTH OT BPEMEHHU
Opy PaBHOYCKOPEHHOM JBWKEHHUU O€3 HayalbHOM CKOPOCTH, Mepuoaa
KOJICOaHWI MaTeMaTHYeCKOro MasiTHUKa OT JUIMHBl HUTH, 3aBUCHMOCTHU
yIjla OTPaKEHUs CBETa OT yIJIa MaJeHUs U yIJIa MPEJOMIIEHHS OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSTENIBHO COOUpPAThH
YCTaHOBKY, (UKCHUpOBaTh pe3yJbTaThl MOJIYYEHHON 3aBUCHMOCTH
(¢bu3nYecKuX BEIWYMH B BUJE TAaOIUIl U rpadUKOB, JI€JaTh BBIBOJbI IO



pe3yJibTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHUS (U3MYECKUX BEIMYMH (CPEIaHSSA
CKOPOCTh M YCKOPEHHME Tella TMpPU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOPEHUE CBOOOIHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
Mepuosl KoJeOaHW MaTeMaTHYeCKOr0 W MPYKHUHHOTO MAasTHHKOB,
ONTUYECKasl Cuja coOuparomei JIMH3bI, PaJAUOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJIHATh U3MEPEHUSI, CIENys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCISITH
3HAaYCHHE BEJIMYMHBI U aHAJTM3UPOBATH MOyYCHHBIE PE3yIbTATHI C YUETOM
3aJIaHHO¥ TOTPENTHOCTH U3MEPCHHI;

coOI01aTh MpaBUiia TEXHUKN 0€30MTaCHOCTH TIPH paboTe C 1abopaTopHBIM
obopy1oBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKK W3YUYEHHBIX (DHU3UUYECKUX MOJIEICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO0, TOUYCYHBIH HCTOYHUK
CBeTa, JIy4, TOHKAas JWH3a, IUIAHETapHAas MOJENh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS HM3YyYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX OmucaHus (B TOM 4YHUCIE:
CIUIOMETD, MATYUKH TIOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHS, pPaKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiabCoHa), HWCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBIEHUA W  HEOOXOIUMbIE  (PU3MUECKHE
3aKOHOMEPHOCTH;

HCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTENIHHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB
IpU pelieHUH YYEOHO-MIPAKTUYECKUX 3a7a4, ONTHUYECKHUE CXEMBI ISt
MIOCTPOCHUS N300paKCHMIA B TDIOCKOM 3€pKajie U COOMparoIie JTH3E;
NPUBOANTh  TMpUMEpPhl  (HAXOAWTh  WH(OpPMAIMIO O  IPHMEpax)
MPAKTUYECKOTO HWCIOIB30BaHMS (U3UYECKUX 3HAHWA B TTOBCETHEBHOUN
KU3HH 711 oOecrieueHrst 0€30MMacHOCTH TPU OOpaIiieHuu ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYIIECTBIISATh TIOMCK HWH(POpPMAIMK  (PUINISCKOTO  COACpXKAHUSI B
HNHuTepHeTe, caMoCcTOATENRHO (POPMYIIHPYS TIOUCKOBBIA 3alpocC, HAXOIUTh
MyTH ONPEACIICHUs TOCTOBEPHOCTH MOYYCHHOW MH(POPMAIIMA Ha OCHOBE
MMEIOIINXCS 3HAHUH U IONMOJIHUTEIBHBIX HCTOYHUKOB,;

MCTIOJIb30BaTh MIPH BBIMOJIHEHWN YYEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
TUTEPATYypy (U3HUECKOTO  COJEp)KaHHWs, CIPAaBOYHBIE MaTepHaIbI,



pecypcesl cetu HTEepHET, BaneTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
MHPOpMALMU U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHMS,
MyOJIMYHO TPEJICTABIATh PE3YJIbTaThl IPOESKTHOW HIIA MCCIIEOBATENbCKON
NEATEIbHOCTH, NPU OTOM TIPaMOTHO  MCHOJIB30BAaThb  M3YYCHHBIN
MOHATUUHBIN anmapar HM3ydaeMoro pasjena (U3UKA U CONPOBOXKIATh
BBICTYIUICHHE MpE3eHTaluedl ¢ Y4YETOM OCOOEHHOCTEN ayAuTOpUHU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
u KoJsnyecTBO 4acoB DIeKTPOHHEIE Cnncok UTOroBbIX IVIAHUPYEMBIX Cnoco6
anMeHOBaHHe
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pe3yJIbTaToB
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1.1
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12 dusznueckue
) BEJIMYNHBI
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IMO3HAHUS

du3uka - HayKa

bubanoreka
LHOK
https://m.edsoo.r
u/7f416194
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- UCIIOJIb30BAaTh IOHATHA: (1)I/ISI/IT-IGCKI/I€
1 XUMHNYCCKHUC ABJICHUA, Ha6J'IIO,I[CHI/IC,
9KCIICPUMCHT, MOACIIb, TUIIOTE3a,
CAMHHNIIBI (I)I/IBI/ILICCKI/IX BCJINYHMH

-OIIMCBIBATh U3YYEHHBIE CBOWCTBA TEI U
(duznyecKue IBICHUS, UCIIOJIb3YS
¢bu3nyeckre BeJIMYHHBI,

- IPOBOJIUTH OIBITHI 110 HAOIIOEHUIO
(bu3nYeCKuX

SBIICHUN MU (PU3MYECKIX CBOMCTB TeJ

- pacrio3HaBaTh MPOSIBIICHUE
(bU3UYEeCKUX SBICHUN B
OKPYKaIOIIeM MHPE, B TOM YHCIIC
buznyecKue SIBICHUS B IPUPOJIE

VYceTHBII onpoc

VYcTHbIi
orpoc.
IIpakTrue
cKas
pabora

YcTHBI o1poc.
[IpakTnueckas
pabora
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Pasznea 2. [lepBoHayasbHbIE CBeIeHUsI 0 CTPOCHUM BelllecTBa

71 Crpoenue
) BEIIIECTBA
JIBH>KEHHE U
2.2 B3aUMO/ICHCTBHUE

qaCTun

bubnunoreka
HOK
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u/7f416194

bubGnuoreka
1 HOK
https://m.edsoo.r

- aTOM, MOJICKYJIa

- paznuuaTth sBieHus (auddysus,
TEIUIOBOE JBUKCHHIE YaCTHII
BEIIIECTBA) [0 OMMCAHUIO MX

VYeTHBI onpoc

YcrHbIl
ompoc.
IIpakTrue
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BCIICCTBA

ArperatHblie
2.3 COCTOSIHUS 2
BelIeCTBa

Hroro no paszneny 5

u/7t416194

Bbubnnoreka
LHOK
https://m.edsoo.r
u/7t416194

XapaKTEPHBIX CBOWCTB U HA OCHOBE
OIBITOB, JEMOHCTPUPYIOLIUX JAHHOE
buznyecKoe sIBICHUE;

MIPOBOJIUTH OTIBITHI IO HAOJIOICHUIO
(bu3nUecKux SBICHUN HITH PUINIECKUX
CBOMCTB Tel

- OIUCHIBATh U3YYCHHBIE CBOMCTBA TEI
1 pu3nYecKue
SIBIICHWISI, aTPETaTHBIC COCTOSTHUS
BeliecTBa (TBEPIOE, HKUIKOE,
razoo0pasHoe)

cKast
pabora

Paznen 3. /IBukenune u B3auMo/ieiicTBue Tej

31 Mexannueckoe 3
) IBIDKEHHE

WNuepuus, macca,
IINIOTHOCTH

3.2

bubnuoreka
1HOK
https://m.edsoo.r
u/7f416194

bubGnuoreka
HOK
https://m.edsoo.r

-HMCII0JIb30BATh IIOHATHU:
MEXaHUYECKOE ABM)KEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE,
IPSIMOJIMHENHOE), TpaeKTOpHS,
CKOPOCTb, IEPEMEILECHUE, ITYTh;

- pemiaTh pacuéTHbIe 3a7a4u B 1-2
JEHCTBHS, UCIIOJIb3Ysl 3AKOHBI U
(dbopMmyIIbl, CBSI3BIBAONINE (PU3NIECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBUS 3a]]au 3alUChIBAaTh KPATKOE
yCIIOBHE, OACTABIATh (PU3NYECKHE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJHUTH
pacuéTel, HAXOAUTH CIIPAaBOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJISl PELICHUS
3aJa4, OLICHUBATH

PEATMCTUYHOCTD MOJy4YE€HHON
(bu3uUeCcKoil BeIMUYHHBI

-pa3nuyarh sIBIEHUS (MHEPLHUS,

B3aMMOJICHCTBHE TEII, Macca,
IJIOTHOCTH) TIO OITUCAHUIO UX

YcTHbIN 0npoc

YcTHBIN
onpoc.
Pemenne
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u/7t416194

Bubianoreka

XapaKTepHBIX CBOMCTB U Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIMX JAHHOE
¢bu3nueckoe BICHUE;

- pemaTh pacuéTHbIe 3a7a4u B 12
JeMCTBUS, UCTIOJIB3YsI 3aKOHBI U
(bopMyIIBI, CBSI3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3aJ]au 3alUChIBaTh KPATKOE
YCIIOBUE, MOACTABIATH (hU3HUECKUE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJIUTH
pacu€Thbl, HAXOAUTH CIIPaBOYHbBIE
JTaHHbIE, HEOOXOAUMBIE JJISl PELICHUS
3aJa4, OLICHUBATh PEAINCTUIHOCTD
MOJTyYEHHOU PU3NICCKON BEIIMIUHBL;
-IIPOBO/IUTH OTIBITHI 10 HAOJIIOICHHIO
¢buznyecKuX SABJIEHUN WK (PUHUECKUX
CBOMCTB Tel: (OPMYIHPOBATH
IIpOBEpsieMbIE TPEATIOI0KEHNUS,
coOupaTh YCTAHOBKY U3
MPEJI0KEHHOT0 000PYAOBaHNUS,
3aIllUCBIBATh X0/ OIBITA U
(bopMyTUpOBaTh BHIBOJIBI;
-BBITIOJIHATH NPSIMbIE U3MEPEHUS
paccTosiHus, BpEMEHH, MacChl Teja ¢
HCIIOJIb30BAaHUEM aHAJIOTOBBIX U

UG POBBIX MPUOOPOB, 3aMUCHIBATD
MoKa3aHus NpUOOPOB € YUETOM
3aJIaHHON a0COJIFOTHOW MTOTPEITHOCTH
U3MEPEHU;

-pa3nuyaTh U UHTEPIPETHPOBATH
MOJTY4EHHBIH pe3ysbTaT, HaXOAUTh
OIIMOKY B XOJI€ OMbITA, JIE1aTh BHIBOJIbI
II0 €ro pe3yJbTaTaM;

- pemaTh pacuéTHble 3a1a4u B 1-2

MPaKTHKO-
OPHUEHTUPOBAH
HBIX 3a/1a4.
JlaGoparopHas
pabora

YcTHBIN



Hroro no pazpeny

Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M ra30B

4.1

4.2

JlaBieHue.
[Tepenaua
JABJICHUS
TBEPABIMU
TeJIaMH,
KUJIKOCTSIMH H
razamu

JlaBieHnue
KHUJIKOCTHU
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LHOK
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bubanoreka
LHOK
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bubGnuoreka
LHOK

JENCTBHS, UCIIONIB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a
YCJIOBHS 3aJJa4M 3aIUCHIBATh KPATKOE
YCIIOBUE, MOACTABIATH (hU3HUECKUE
BEJIMYUHBI B OPMYITBI U TPOBOIUTH
pacy€Thl, HAXOAUTH CIIPABOYHbIE
JTaHHBIE, HEOOXOIUMBIE JIJIsI PEIICHUS
3a]a4, OIICHUBATh PEATUCTUIHOCTh
MOJTY4eHHOU (PU3UUECKON BETUINHBI,
-pa3nuyaTh U UHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yJIbTaT, HAXOAUTh

OIIIMOKH B XOJ€ OIIbITa, ACJIaTh BBIBOJBI

TI0 €ro pe3yJIbTaTaM;
-TIPOBOJIUTH OTIBITHI 10 HAOJIIOICHUIO
(bu3nIeCKuX SBICHUHA WIH
(bu3nUecKux CBOMCTB Tel:
(dbopMyIHpoBaTh MPOBEPSEMBIE
MPENOI0KEHUs, COOUPATh YCTAaHOBKY
13 MPEUIOKEHHOTO 000PYI0BAHUSA,
3aMUChIBATh XOJI OTBITA U
(GhopMyIUPOBATH BHIBOIBI

-pa3nuyars siByeHus (mepenaya
JTaBJICHUSI TBEPIBIMU TEIaMH,
KHUJIKOCTSMHU U ra3aMu) MO ONHCAHHIO
UX XapaKTepHBIX CBOMCTB U HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIIMX JAHHOE
buznyecKoe sIBICHUE;

- TPAKTOBATh (PU3NUECKUNA CMBICII
UCIOJIb3YEMBIX BEIMUYUH, UX

orpoc.
Pemenue
MPaKTHKO-
OpPUEHTUPOBAH
HBIX 3a/1a4.
JlaGopatopHas
pabora.
KoHntponpnas
pabota

YcTHBIN
onpoc
Pemenne
MIPAKTHKO-
OpPUEHTUPOBAH
HBIX 3a71a4.

YcTHBIN
ompoc
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https://m.edsoo.r = 0003HaYCHUS U STUHUIIBI PU3HUESCKIX Penrenne
u/7f416194 BEJIMYMH, HAXOAUTH (POPMYIIBL, IIPaKTUKO-
CBS3BIBAOIINE TAHHYIO (PU3UIECKYIO OpPUEHTUPOBAH
BEJIMYUHY C IPYTUMU BEIMUYUHAMU HBIX
3a/1a4.
-IPUMEHSATH MOHATHE «aTMOC(epHOe YcTHbIN
JTABJICHHUEY; orpoc.
-pacro3HaBaTh MPOsIBICHHE Pemenne
Bubmiorexa M3Y4YEHHBIX (PU3NYECKUX SBJICHUN B HPaKTHKO-
AtmochepHoe IJOK OKpY2KarollleM MUpPE, B TOM YUCIIE OPHCHTHPOBAH
4.3 _ BJIMSHHE aTMOC()EPHOTO JaBJIEHHS HA HBIX 3a1a4.
JIaBJICHUE https://m.edsoo.r .
W/7416194 ’KUBOW OpraHU3M, MPU ITOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIACISATE CYIIECTBCHHBIE
cBoMcTBa (ITPU3HAKH)
(U3HYECKUX SBIICHUMA
-OMMUCHIBATh U3YYEHHBIE CBOMCTBA TEI YcrHbli
1 GU3NYECKUE SIBICHHUS, UCTIONB3YS oTIpocC.
JaBiieHue (TBEPAOro Tena, JKUJIKOCTH, Pentenne
rasza), pu OMMCAaHUU MTPABUILHO MIPAKTUKO-
TPAKTOBATh (PU3UIECKHUI CMBICIT OpPUEHTUPOBAH
UCIONIB3YEMBIX BEIMUUH, UX HBIX 3a/1a4.
0003HAYCHHS U SAMHUIIBI PUINIECKUX
JeticTBue bubnuoTeka BEJIMYMH, HAXOIUTh (POPMYIIBI,
44 JKUIAKOCTH U rasza HOK CBSI3BIBAIOIINE TAHHYIO (PU3UIECKYIO
Ha MOrpyKEHHOE https://m.edsoo.r = BeIWYUHY C APYTUMH BEITUYMHAMM,
B HUX TEJO u/7f416194 CTPOUTH TPAPUKH U3YIEHHBIX

3aBHCUMOCTEH (PU3NUECKUX BEIHUNH;
- pemaTh pacuéTHble 3a1a4u B 1-2
JENCTBHS, UCTIONIB3YS 3aKOHBI U

(bopMyIIbI, CBSI3BIBAIOIINE (PU3HUECKUE

BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHUS
3aJ1a4M 3aIAChIBATh KPATKOE YCIIOBUE,
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HOJICTaBJIATh (PU3MUECKHE BEIIMYUHBI B
(OopMyJIbI U IPOBOJUTH PACUETHI,
HAaxXOJUThb CIIPAaBOYHBIE JaHHBIE,
HEoOXO0UMBbIE I PEILICHUs 3a]a4,
OLICHUBATh

PEATMCTUYHOCTD MOJyYEHHON
(bu3nUUeCcKoil BeIMYHHBI

Hroro no pazaeny 21

Paznen 5. Pabora u MOIIHOCTB. JHEpPIUsi

Pabora u
MOLLIHOCTb

Bubnnoreka
IHOK
https://m.edsoo.r
u/7f416194

-IIPUMCHATH U PA3/IN4aTh MOHATHUA
«pa60Ta», «MOIIHOCTB»,

-OIMUCBIBATh U3YUCHHEIC CBOMCTBA TSI U
(1)I/ISI/II-I€CKI/I€ SABJICHUSA, UCTIOJIB3YS
(l)I/I3I/ILIeCKI/I€ BCJINYHHBI:
MECXaHHNYCCKast pa60Ta», «MOIIHOCTB»,

-TIPOBOJIUTH OTBITHI IO HAOIIOICHUIO
(bU3HYECKUX SIBIICHUH WIIN
(bU3UYECKUX CBONCTB TEI:
dbopmyIupoBaTh MPOBEPIEMbIC
MPEIONIOKEHHUs, COOUPATh YCTAHOBKY
U3 MPEeI0KEHHOT0 000pYAOBaHNUS,
3aMUChIBaTh XOJI OTbITA U
(bopMyTUpPOBaTh BHIBOJIBI;

- pewmaTh pacuéTHble 3a7a4u B 1-2
JIEHCTBUS, HCITOJIb3YSI 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIOIINE (HPHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a
YCIIOBUS 3a]]a41 3aMHUChIBATh KPATKOE
yCIIOBUE, MOACTABIATH (hHU3HUECKUE
BEJIMYMHBI B OPMYIIBI U IPOBOIUTH
pacUéThl, HAXOAUTH CIIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE JJISl PEIICHHS
3aja4, OLICHUBATh

YCTHBIN
ornpoc.
Pewienne
MIPaKTHKO-
OPHUEHTHPOBAH
HBIX 33]1a4.
[IpakTrueckas
pabora
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5.2

IIpoctslie
MEXaHU3MBbI

bubnunoreka
HOK
https://m.edsoo.r
u/7f416194

PEATMCTUIHOCTD TOTYICHHOU
(hU3UYECKON BETUUNHBI

- TPaKTOBaTh (PU3NUECKUI CMBICII
UCTIOJIb3YEMBbIX BEJTUYNH, UX
0003HAYCHHS U €IUHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIINE JAHHYIO (PH3HUECKYIO
BEJIMYMHY C JPYTUMU BEJIMYNHAMY;
-OIIMCHIBATh U3yUYEHHBIE CBOWCTBA TE U
(bu3MUeCKUEsABICHUS, UCIIOIb3YS
(u3nyecKue BeIMYUHbI (MEXaHUYeCKas
pa0oTa, MOIIHOCTb, IJICYO CUJIBI,
MOMEHT CHJIBI, KOO PHUITHESHT
HOJIE3HOTO IEUCTBHSI MEXAHU3MOB),
IIPU OTIMCAHUU [TPaBUIIBHO TPAKTOBATh
(bu3nUeCKnil CMBICIT HCIIOJIb3YEMbIX
BEJIMYMH, X 0003HAYEHUS U €AMHUILIBI
(bu3NUecKUX BEIHMYUH, HAXOAUTh
(GopMyIibl, CBS3BIBAIOIINE JAHHYIO
(bu3nUecKyro BETUUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH rpapUKu
M3yUYEHHBIX 3aBUCUMOCTEH (pr3nuecknx
BEJINYMH;

-pa3nuy4aTh U UHTEPIPETUPOBATH
MOJIy4YEHHBIH Pe3yJIbTaT, HAXOAUTh
OLIMOKHU B XOJI€ OIIBITA, JIENIaTh BHIBOJIBI
IO €ro pe3yJbTaTaMm;

-IIPOBOJIUTH OIBITHI [0 HAOJIOACHUIO
buznyecKuX sIBIEHUHN WK GU3NIECKUX
CBOWCTB TeN: (hOpMYIHPOBAThH
IIpOBEpsieMbl€ MPEATIOI0KEHUS,
co0upaTh YCTAaHOBKY U3
MIPETIOKEHHOTO 000PYI0BAHMS,
3aIllMChIBAaTh X0/ OIIbITA U

YcrHblii
OTpoc.
Pewenne
MPaKTHKO-
OPUCHTUPOBAH
HBIX 33]1a4.
JIaGopaTtopHas
pabora
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(bopMyIHpPOBATh BHIBOBI

Mexannueckas

5.3

SHEprus

Uroro no pazpeny

IToBTOpEeHME

bubnunoreka
HOK
https://m.edsoo.r
u/7f416194

Caiit «Pusnka B

-XapaKTepru30BaTh CBOICTBA Te,
(uznyecKue sIBIEHUS U IPOLIECCHI,
UCIIOJNB3YS 3aKOH COXpaHEHUS
MEXaHUYECKOM 3HEPTUH, pU ITOM
JIaBaTh CIIOBECHYIO (POPMYITHPOBKY
3aKOHa U 3aIIUCBIBATDH €r0
MaTeMaTHYECKOE BBIPAXKECHUE;
-pasznuyaTh U UHTEPIPETUPOBATH
MOJTyYEHHBIH Pe3yNbTaT, HAXOIUTh
OIIMOKH B XOJI€ OIIBITA, JIEJIaTh BHIBOJIBI
IO €ro pe3yJbTaTaMm;

- pemiaTh pacuéTHbIe 3a7a4u B 12
JENCTBHS, UCTIONB3YS 3aKOHBI U
(GhopMyITBI, CBSI3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a]]au 3alUChIBAaTh KPATKOE
YCIIOBUE, MOACTABIATH (hU3HUECKUE
BEJIMYUHBI B OPMYIIBI U TPOBOIUTH
pacy€Thl, HAXOUThH CIIPABOYHBIE
JTaHHbIE, HEOOXOUMbIE I PEIICHUs
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4YeHHOUW (PU3NYECKON BEIIMYUHBI,
-TIPOBOJIUTH OMBITHI IO HAOIIOACHUIO
(bu3nYeCKUX SIBICHUHN WK GU3NIECKUX
CBOWCTB Ten: (hOpMYIUPOBATh
IIpOBepsieMble MPEATIOT0KEHUS,
coOupaTh YCTAaHOBKY U3
MIPEITIOKEHHOTO 000PYI0BAHMS,
3aMUChIBaTh XOJ1 OMbITa

1 (pOopMyIHPOBaTh BHIBOJIBI

-peliaTb pacqéTHme 3aga4u C ABHO

VYcrHblit
orpoc.
Pemenue
MIPAKTHUKO-
OpPUEHTUPOBAH
HBIX 33]1a4.
JlaboparopHas
pabora.
KontposbHas
pabora

Pemenne
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OBLLEE
KOJIMUECTBO
YACOB IO
[IPOTPAMME

LIKOJIEY -
aHUMAIUU U
CUMYTISIIUU
https://www.vasc
ak.cz/physic
sanimations.php?l
=ru

Learning Apps.or
g cauT
TTOJIJICPIKKH
oOyueHus u
MIPEToIaBaHUS C
ITOMOIIBIO
HEOOJIBIITNX
OO0IIEIOCTYITHBIX
WHTEPAKTHBHBIX
MOJYyJIEN
https://learningap
ps.org/impr
essum.php

3aJIaHHON (PU3UYECKOI MOJIEIBIO,
UCTIONB3YS PU3NIECKUE 3aKOHBI U
MIPUHIIUIIBI, HA OCHOBE aHAJIN3a
yCIIOBUS 3aJJa4l BEIOMPATh
(bU3UIECKyI0 MOJIENb, BBIIACIATH
¢buznyecKkue BeIUUUHBI U POPMYJIBL,
HEo0XoIuMBbIe JUIs €€ peleHus,
MIPOBOJIUTH PACUYETHI M OLICHUBATH
PEAIbHOCTD MOJYYEHHOTO 3HAYCHHS
(U3UYECKON BEIIMUUHBIL;

-pelaTh KaueCTBEHHbIE 3aJauu:
BBICTPAUBATh JIOTUYECKU
HEMPOTUBOPEUHBYIO LIETIOUYKY
pacCyXJI€HHU ¢ ONIOPOY Ha U3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCcKue SIBICHUS

y4eOHBIX U
MIPAKTHUKO-
OpPUEHTUPOBAH
HBIX 32129
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8 KVIACC

KoJsn4yecTBo 4acoB DJIeKTPOHHBIE
HaumenoBanue
PA3IE/IOB H Tem KonTtpo IMpakTn (uudposbie)
n/n IPOrpaMMBI Bcero JIbHbIE JecKHe oOpa3oBareib
padoThbI padoThbI HbI€ pecypchl
Pa3nen 1. TenyioBble ABJI€HUA
Crpoente i bubnuoreka
1.1 CBOICTBa 7 HOK
BEIIeCTBA https://m.edsoo
qu/7f4181ce

Cnucox UTOroBbIX IVIAHUPYEMBIX
pe3yJabTATOB ¢ YKa3aHHEM ITANOB
ux popMHUpOBaAHUSA

- UCNOJb30BaTh MOHATHUS: Macca U
pa3Mepbl MOJIEKYJI, TEILIOBOE
JBUKEHHE aTOMOB U MOJIEKYJI,
arperatHble COCTOSIHUS BELIECTBa,
KPUCTAJUTMUECKHUE U aMOp(HBIE TEa,
HACBHIILICHHBI 1 HEHACHIIIEHHBIN T1ap,
BJIQXXHOCTh BO3/yXa, TEMIEparypa,
BHYTPEHHSIS SHEPTUs, TEIUIOBON
JIBUTATENb, 3JIEMEHTAPHBIHI
SIIEKTPUYECKUM 3aps/l,
INEKTPUYECKOE 110JI€, IPOBOJAHUKH U
JUAJIEKTPUKHU, TOCTOSHHBIN
3JIEKTPUYECKUN TOK, MATHUTHOE
oJIE;

- pemaTh pacy€THbIE 3a1a4u B 2—3
JENCTBYSI, UCIOJIB3Ys 3aKOHBI U
(hopMyIIbl, CBSI3bIBAIOIINE
(u3nyeckye BEIMYUHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3aJ]aul 3alUChIBAaTh
KpaTKO€ yCIIOBUE, BBISBIISATD
HEJ0CTATOK JAHHBIX JUISl PEIIECHUs
3a/1a4¥, BEIOMPATh 3aKOHBI U
(hopmyIbl, HEOOXOTUMBIE IS €6
pelIeHns1, IPOBOAUTD PACUETHI U
CpPaBHUBATH MOJYYEHHOE 3HAYCHUE
(u3n4ecKoil BETUUNHBI C
W3BECTHBIMU JIaHHBIMU;

Cnoco0
OLIEHKH
HTOIOBLIX
TUIAHHPYEMBIX
pe3yJbTaToB

YcTHbI onpoc.
Pemenne
MIPAKTUKO-
OPHUEHTHPOBAH
HBIX 3a/a4.
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-pacno3HaBaTh MPoOJIeMbl, KOTOpbIE
MOYHO PELIUTh IPU MTOMOIIH
(bu3NYEeCKUX METOJIOB,

HCIOJIb3Ys ONIMCAHUE UCCIIENOBAHNA,
BBIIENIATH IIPOBEPSIEMOE
MIPEAIIOJIOKEHHE,  OLICHUBATh
IIPaBUIILHOCTh IOPSAKA
MIPOBEACHUS HUCCIICJOBAHMS,
JIeJ1aTh BBIBOBI

1.2

TeruioBbie
MPOLECChH

21

Bubanoreka
1HOK
https://m.edsoo

au/7f4181ce

-paznuyaTh sBICHHS (TEIIOBOE
pacuImpeHue u cxaThe,
TETUIoNepeiaya, TeII0BOe
paBHOBecHe, CMauMBaHHE,
KalWUISIPHBIC SIBJICHUS, HCIIApPEHUE,
KOHJICHCAIIUs, TIJIaBJICHUE,
KpUCTauIH3aIus (OTBEpICBaHHKE),
KUTICHHE, Terionepeaaya
(TerIONpPOBOTHOCTh, KOHBEKITHS,
U3JTy4EHUE),

- pacrio3HaBaTh MPOSBICHUE
U3yUYCHHBIX (PU3NYCCKHX SIBICHUH B
OKpYyXKalolleM MHpEe, B TOM
quciie GU3NIecKue IBJICHHUS B
NpUpojae: TOBEPXHOCTHOE
HATSDKCHHE U KaIMJUIIPHBIC SIBIICHHUS
B IIPUPO/IE, KPUCTAILIIBI B TIPUPO/JIE,
uznyuenue ConHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpU3BI,
o0pa3oBaHUE POCHI, TYMaHa, UHEs,
CHera,

- XapaKTepu30BaTh CBOWCTBA TEI,
(u3nvecKne SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIC MTOJIOKEHHUSI
MOJICKYJISIPHO-KMHETHYECKOH TEOPHH

VYcTHbIi
orpoc.
Pemenue
MIPaKTHKO-
OpPUEHTUPOBAH
HBIX 33]1a4.
JlaGoparopHas
pabora.
KoHuTponbsHas
pabora
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Utoro no pazneny

Paznen 2. DiiekTpruyeckue 1 MAarHMTHbIE SIBJIEHUS

2.1

DNEeKTpUYECKHe
3apsabl.
3apsiKeHHbIE
Tena U uxX
B3aUMO/ICHCTBUE

28

BubGnuoreka
1HOK
https://m.edsoo

Tu/7f4181ce

CTPOEHUS BEILECTBA,
- peuwatb pacuéTHbIE 3a]1a4M B 2—3
JeUCTBUS, UCIIOJIB3YsI 3aKOHBI U
(hopMyJIBI, CBS3BIBAIOIIHE
(u3nyeckre BEIMYUHBI: HA OCHOBE
aHaJM3a YCJIOBUS 3a/1a4M 3aICHIBAThH
KpaTKoe YCJIOBHE, BBISBIISAThH
HEJIOCTAaTOK JaHHBIX JJISl PEIICHUS
3aJauu, BHIOMPATh 3aKOHBI U
(hopMyIibl, HEOOXOIUMBIE TSl €€
peleHus, IPOBOJUTh PACUETHI U
CpaBHUBATH MOJyYCHHOE 3HAYCHHE
(u3n4ecKoil BeTUUNHBI C
W3BECTHBIMH JJAHHBIMU;

- BBINOJIHATH MPSIMBIE H3MEPEHHUS
TEMIIePaTypbl, OTHOCUTEIEHOM
BJIKHOCTH BO3/yXa, CHJIBI TOKa,
HaNPSDKSHUS C UCTIOIb30BaHUEM
aHaJIOTOBBIX MPUOOPOB U JATUYMKOB
(U3NYEeCKUX BEITMYNH, CDABHUBATH
pe3yabTaThl  U3MEPEeHUl ¢
Y4ETOM  3aIaHHOU

a0COJIIOTHON MOTPELTHOCTH

-XapaKTepPH30BaTh CBOMCTBA TEII,
(busruecKue IBICHHUS U MPOIIECCHI,
UCTIONIB3Ys 3aKOH COXPAHCHHSI

3apsia, MPH 3TOM JaBaTh

CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U
3aIMChIBATH €M0 MaTEMAaTHUECKOE
BBIpa)KECHUE,

-00BSCHATh (PU3MUYECKHE TPOLIECCHI U

YcrHblid
OTpoc.
Pewienne
MPaKTHKO-
OPUCHTUPOBAH
HBIX 3aj1a4.
JlaGopaTtopHas
pabora
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CBOMCTBA TeJ, B

TOM qucIie u B
KOHTEKCTE CUTyaluH
MPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIIATD
PUYUHHO-CJIE/ICTBEHHBIE CBA3H,
CTPOUTH OOBbsICHEHUE U3 1-2
JIOTMYECKUX IIAroB ¢ onopou Ha 1-2
U3yYCHHBIX CBOMCTBA (PH3UUECKUX
SBIIEHUN, PU3NUECKIX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

-pemaTh pacu€THbIC 3a/1a4u B 2—3
JIeMCTBUS, UCIIOJIB3YsI 3aKOHBI U
(hopMyIIbl, CBSI3BIBAIOIIHE
(u3nvecKre BEIMYUHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3aJ]a4M 3alHChIBATh
KpaTKoe YCIIOBHE, BBISIBIISATH
HEJIOCTaTOK JAHHBIX JAJISl PeLICHUS
3aJauu, BHIOMPATh 3aKOHBI U
(hopMyIibl, HEOOXOIUMBIE TS €€
peleHHsI, IPOBOIUTH PacUYEThI U
CPaBHMBATH MOJIYYEHHOE 3HAUCHUE
(u3N4IeCKOil BETUYNHBI C
U3BECTHBIMH JIAHHBIMH;

-IIPOBOJIUTH MCCIIEZIOBAHNE
3aBHCHUMOCTH OJHOM (pr3mueckon
BEJIMUMHBI OT JIPYTOi €
UCTIOJIb30BaHUEM TIPSIMBIX
U3MEpEeHH, TUTaHUPOBATh
UCCIIE/IOBaHKE, COOMPATh YCTAHOBKY
U BBITIOJHSTH U3MEPEHUs, Ceays
IPEJI0KEHHOMY IIJIaHY,
(buKCcUpOBATh PE3YNIbTATHI
MOJTYYE€HHOW 3aBUCHUMOCTH B BUJIE



22

[TocTosiHHBIIM
JIEKTPUYECKUI
TOK

20

Bubnuoreka
HOK
https://m.edsoo

aqu/7f4181ce

TabnuI U rpaduKoB,

ACJIaTh BbIBOJLI ITO PE3yJIbTaTaM
HCCJICAOBAHUA

-XapaKTepu30BaTh CBOICTBA T,
(u3nueckre BICHUS U MPOLIECCHI,
UCIOJIb3Ys 3aKOH OMa JiIsl yyacTka
uenw, 3akoH Jxoyns—JIenna, 3aKkoH
COXPAHEHHUs YHEPTUH, IIPH 3TOM
JlaBaTh CJIOBECHYIO (DOPMYITHPOBKY
3aKOHAa M 3aIMUCHIBATH €T0
MaTeMaTHUYeCKOE BhIPAXKEHHUE;
-00BICHATH (PU3UUECKHUE MPOLIECCHI U
CBOMCTBA TE€J, B TOM YHCIIE HW B
KOHTEKCTE  CHUTyalui
MIPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BhISBIATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H,
CTpOUTH 0ObsCHEHUE U3 1-2
JIOTUYECKHX I1aroB ¢ ONOpou Ha 1-2
W3YYEHHBIX

CBOMCTBa (pU3MUYECKUX SIBICHUH,
(hM3HYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEHA,

-pewmarh pacué€THbIE 3a1a4u B 2—3
NEICTBUS, UCIIOJIB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIOIIIHE
(u3nyecKkre BeIMUMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ1auM 3allUChIBAaTh
KpaTKO€ YCJIOBUE, BBISBIIATH
HEJIOCTATOK JAHHBIX JJISI pEIICHUS
3a/1a4M, BHIOMPATh 3aKOHBI U
(bopmyIbl, HEOOXOAUMBIE IS €€
pelIeHrs, IPOBOAUTh PACUETHI U

YcTHBII
orpoc.
Pemenue
MIPAKTUKO-
OpPUEHTUPOBAH
HBIX 3a/1a4.
JIaGopatopHas
pabora
KouTponbHas
pabora
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CpaBHMBATh MTOJYYEHHOE 3HAYCHHUE
(u3NIeCKOil BETUUNHBI C
U3BECTHBIMH JJaHHBIMH;

- pacrmo3HaBaTh MPOCTHIE
TEeXHUYECKUE YCTPOHcTBa U
U3MEpPUTENbHBIE TIPUOOPEI IT0 CXeMaM
U CXEeMAaTUYHBIM PUCYHKaM,
COCTABIISATh CXEMBI DJIEKTPUIECKIX
IeTIei ¢ TTOCIeI0BAaTEILHBIM U
napaielbHbIM COSMHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE
0003Ha4YeHUS FITEMEHTOB
JNEKTPUUYECKUX LeTIeH;

- TPUBOJIUTH MPUMEPHI (HAXOUTh
uH(pOpPMAIUIO O IpUMeEpax)

- co0JIro1aTh PaBwIIa TEXHUKH
0€301MacHOCTH P paboTe C
1a0opaTopHBIM 000pPYI0OBAHUEM;
-XapaKTePHU30BaTh MPUHIIHITBI
JIeCTBUS U3yYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha
UX ONHUcaHMs (B TOM UHUCIIE: cCHCTeMa
OTOIUICHHS JOMOB, THTPOMETD,
napoBast TypOHHa, aMIepMeTp,
BOJIBTMETP, CUETUUK
AJIEKTPONIPUOOPHI (TTPUMEPHI),
JIIEKTPUYECKUE TPEIOXPAHUTEINH,
AJIEKTPOMATHUT, JIEKTPOABHUIATENb
MIOCTOSIHHOTO TOKA), UCIIOJIB3YsI
3HAHMS O CBOMCTBAX (PU3UUECKUX
SBIICHUH 1 HEOOXOJUMBIE
¢du3nuecKre 3aKOHOMEPHOCTH;

- IPOBOJIUTH OMBITHI IO HAOIIOICHUIO
(bU3MUECKUX SABICHUI NN



(u3n4ecKux CBOMCTB Tel
(anexTpu3anus Ten u
B3aUMO/ICHCTBHE HIIEKTPUUECKUX
3apsA0B, B3aUMOICICTBUE
HOCTOSTHHBIX MarHUTOB,
BU3YaJTU3aIsl MArHUTHBIX TTOJICH
HOCTOSIHHBIX MarHUTOB, JEUCTBUS
MarHUTHOTO TI0JISI Ha TPOBOJIHUK C
TOKOM, CBOICTBa 3JIEKTPOMarHuTa,
CBOICTBA AJIEKTPOJIBUTATENS
HOCTOSTHHOT'O TOKa): (hOpMyJIUpOBATh
NpOBEpsIEMbIE TIPEATIOIOKEHUS,
coOMpaTh YCTaHOBKY U3
pEJI0AKEHHOTO 000PYA0BaHUS,
OIIMCBIBATH XOJI OTIBITA U
(hopMynHupoBaTh BHIBOJBI;
-BBITIOJTHATH MPSIMBIE U3MEPEHUS
CHJIBI TOKA, HANPSDKEHUS ¢
UCTIOJIb30BaHUEM aHAJIOTOBBIX
npuOOPOB U TATYMKOB (PUIUIECKUX
BEJINYHH, CPAaBHUBATH PE3YIIbTATHI
U3MEPEHUH ¢ y4ETOM 3aJlaHHOU
a0COJIFOTHOM TIOTPENTHOCTH;
-IPOBOJAUTH HCCIIEIOBAHNE
3aBUCHUMOCTH OJHOU (pr3HUECKOI
BEJIMYMHBI OT JPYToi ¢
WCTIOJIH30BAHUEM TPSIMBIX
U3MEpeHuil (3aBUCUMOCTb
COIIPOTHBIICHUS IPOBOIHUKA OT €TO
JUIMHBI, TUIOLIA/IU TIONEPEYHOTO
CEUCHHUsI U yJIeITLHOTO
COIIPOTHBIICHUS BEILIECTBA
MIPOBOJTHUKA, CHITBI TOKA, UAYIIETO
yepe3 MPOBOJHUK, OT HANPSKEHUS



2.3

MaruutHbie
SIBJICHUS

1.5

bubnmuoreka
HOK
https://m.edsoo

qu/7f4181ce

Ha MPOBOIHUKE, UCCIIEIOBAaHHE
IIOCJIEI0BATENIBHOTO
HapaisenbHOro COeAMHEHUH
MIPOBOJIHUKOB): TJIAHUPOBATh
uccieioBaHue, coOupaTh

YCTAaHOBKY u BBITTIOJIHATD
HN3MCPCHUA, ciIeayd

IPEJI0KEHHOMY IUIaHYy,
ACJIaTh BbIBO/KLI ITO PE3yJIbTaTaM

UCCIIETOBaHUS

- XapaKTepu30BaTh CBOWCTBA TET, YcrHblid
(u3nueckue SBICHUS U MPOLIECCHI; onpoc

JlaBaTh CJIOBECHYIO (POPMYIIUPOBKY Pemenne
3aKOHA U 3aIIUCBIBATh €TI0 IIPAKTHUKO-
MaTEMAaTUYCCKOC BBIPAKCHUC, OPHUCHTHUPOBAH

-00BACHATH (PU3MUYECKHUE MPOLIECChl U HBIX 3ajay.
CBOWCTBa Tel, BTOM uucie u B JlaboparopHas

KOHTEKCTE€  CUTyalui pabora.
MIPAKTUKO-OPUEHTUPOBAHHOTO KoHnTponsHas
XapakTepa: BhIABIATh pabora

MIPUYHUHHO-CJIEICTBEHHBIE CBSI3H,
CTpOUTH 0ObsCHEeHUE U3 1-2
JIOTUYECKHX II1aroB ¢ Oopou Ha 1-2
U3yYCHHBIX CBOMCTBA (PH3UUECKUX
ABJIEHUN, PU3NUECKUX 3aKOHOB WJIN
3aKOHOMEPHOCTEH;

- IPOBOJUTH OMBITHI 110
HaOII0IeHUIO (PU3NUECKUX SBICHUN
Win GU3NYECKUX CBOMCTB Tel
(B3aumozeicTBue MOCTOSTHHBIX
YCTQHOBKY U3 IPEAI0KEHHOTO
000pyIOBaHUsl, OMUCKIBATH X0/
OIbITa ¥ (POPMYJINPOBAThH BHIBOJIBI,

- BBINOJIHATH MPSIMBIE H3MEPEHHUSI


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

24

DNEeKTPOMAarHuT
Hasl HHIYKIUS

Bbubnnoreka
1HOK
https://m.edsoo

au/7f4181ce

TeMrepaTypbl, OTHOCUTEILHON
BJIAJKHOCTH BO3/1yXa, CUJIbI TOKQ,
HaIpsKEHUS C UCIIOJIb30BAHUEM
AHAJIOTOBBIX MTPUOOPOB U TATUYNKOB
(hu3MUECKUX BEIIUYUH, CPAaBHUBATH
pe3yabpTaThl U3MEPEHUN C YUETOM
3aJaHHOM a0COIOTHOU
MOTPEIIHOCTH;

MIPOBOJIUTH  UCCJICIOBAHHE
3aBUCUMOCTH  OJHOW (PU3HUECKOU
BEJIMYUHBI OT IPYTOu ¢
WCIOJIb30BAHUEM TTPSMBIX
U3MEPEHUH;

- IJIAHUPOBATH UCCIIEIOBAHKE,
coOMpaTh YCTAHOBKY M BBITIOJHSATH
M3MEpPEHUs], CIEAYsl MPEI0KEHHOMY
aHy, GUKCUPOBATH PE3yIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH B BHU/IE
Tabnun W TpaduKoB, aeIaTh
BBIBOJIBI IO PE3YJIbTaTaM
HCCJIETOBAHUS

-XapaKTepHU30BaTh CBOMCTBA TEI,
(u3HyecKre SIBICHUS U MTPOIIECCHI,
JaBaTh CIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA W 3aITUCBIBATh €T0
MaTeMaTHYECKOE BBIPAKECHUE;
-00BSACHATH (PU3UUYECKHE MPOIIECCHI U
CBOIICTBa T€J, B TOM YHUCIIC U B
KOHTEKCTE CUTYyallUi MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO- CJIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHUE U3 12
JIOTMYECKUX 1IAaroB ¢ Omopor Ha 1-2
M3YYCHHBIX CBOMCTBA (PU3NIECKUX

YcerHbnit
omnpoc
Pemenue
MPaKTUKO-
OPHUEHTUPOBAH
HBIX 3a71a4.


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

aqu/7f4181ce

SBJICHUH, PU3HMUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

-pemath pacu€THbIE 3a1a4M B 2—3
JEICTBUSL, NCIIOJIB3YS 3aKOHBI U
(bopMyIIbl, CBS3BIBAIOLINE
(u3nyeckre BeIMUNHBI: HA OCHOBE
aHaJM3a YCJIOBUS 3a/1a4M 3allUChIBATh
KpaTKO€ YCJIOBUE, BBISBIIATh
HEJI0OCTAaTOK JaHHBIX JJISl peIIeHUs
3a/1a4M, BEIOMpPATh 3aKOHBI U
(bopMmyIbl, HEOOXOAUMBIE IS €€
pelIeHns, IPOBOAUTh PACUETHl U
CPaBHMBATh  IIOJIyYEHHOE
3Ha4eHHE (PU3NYECKOUN BETUUHHBI C
U3BECTHBIMH JJAHHBIMU

-XapaKTepru30BaTh CBOMCTBA TEJI, YcTHbIM
(u3uuecKre SBICHUS U MTPOIECCHI, orpoc

JIaBaTh CIIOBECHYIO (DOPMYITUPOBKY Pemenne
3aKOHA M 3aIIHCHIBAThL €ro MIPAKTHUKO-
MaTEeMaTHYECKOE BBIPAKCHHUE; OpPUCHTHPOBAH
-00BSICHITh (PU3NICCKUE TPOIECCHl U | HBIX
CBOMCTBA TEJI, BTOM YHCIE H B 3a/1a4.

KOHTEKCTE€ CHTyalul
IIPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BISBIATH IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 1—2 JTOrMYecKux
11aroB ¢ ONOpPOH Ha 1—2 U3y4eHHbIX
CBOICTBa (PU3MUECKUX SBICHUM,
(u3N4ECKHUX 3aKOHOB MJIH
3aKOHOMEPHOCTEI;

-pelaTh pacu€THble 3aa4u B 2—3


https://m.edsoo.ru/7f4181ce
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OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

68

14.5

JIeMCTBUS, UCIIOJB3YsI 3aKOHBI U
(hOopMyIIBI, CBSI3BIBAIOIIHE
¢du3nueckre BeIMYUHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3aJ]aul 3alllChIBaTh
KpPaTKO€ YCJIOBUE, BBISIBIISITD
HEJ0CTAaTOK JJAHHBIX JJISl PELICHUS
3ajlauu, BEIOUPATh 3aKOHBI U
(bopMyIbl, HEOOXOTUMBIE IS €€
peLeH s, IPOBOJUTH PacUEThl U
CpaBHHUBATh MOJYYEHHOE 3HAUCHHE
(bu3MUeCcKoil BETMUUHBI C
W3BECTHBIMH JIaHHBIMU;
-OCYILECTBIISITh TOMCK UHPOPMALIUU
($u3NYECKOTO COAepKaHUS B
HHuTepHeTe, Ha OCHOBE NMEIOIUXCS
3HaHUU U MYTEM CpaBHEHUS
JIOTIOJTHUTEbHBIX UCTOYHUKOB
BBIICIIATH HHPOPMALUIO, KOTOPAst
ABJIAETCS IPOTUBOPEUNBON MU
MO3KET OBITh HEJOCTOBEPHOM;
-HMCTI0JIb30BATh MPH BBITOJIHEHUU
yueOHBIX 3aJaHUI HAYYHO-
-ONYJISIPHYIO JTUTEPATypy
(bU3MUECKOro coepKaHus,
CIIPaBOYHbBIE MaTepUabl, PECYpPCHI
cetu MHTEpHET, Bl1aieTh NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3oBanusi HHGOpPMAMU U3
OJIHOM 3HAKOBOU CHCTEMBI B JIPYT'YIO



9 KJIACC

KoanvecTBo yacos JeKTpOHHbIE Cnmcok HTOroBbIX Cnocod
Ne HaumenoBanue (undposbie) IJIAHUPYEMBIX Pe3yJIbTATOB € OLICHKH
: Kontpoas |Ipakrtuue (UHPP
pa3jiejioB U TeM yYKa3aHUEM ITANoB UX HUTOTOBBIX
n/n Beero | HbIe CKHe o0pa3oBarteib
NporpamMMsbl HBIE DeCVDChI ¢popmupoBaHusn TUIAHUPYEMBIX
padoThI padoThHI pecyp
pe3yJbTaToB
Pa3znen 1. Mexanuveckne siBJeHUSA
- UCIOJIb30BaTh MOHATHUSA: Macca U VYcrHbI
pa3Mepbl MOJIEKYJI, MEXaHUYECKOe orpoc

JBHXXCHHUC, MaTepI/IaJIBHaH TOYKa,
CHUCTEMA OTCUETA;

-IIPOBOJIUTH OTIBITHI TIO
HAOMIOACHUIO (DU3UIECKUX SBICHUIN
WK (PU3NYECKUX CBOMCTB TEI:
CaMOCTOSITENILHO COOMpaTh
YCTaHOBKY U3 U30BITOYHOTO Habopa
000pyI0BaHUs, ONTUCHIBATH XOJT
OTIBITA U €T0 Pe3yJbTaThl,

Mexannueck bubanoreka
© ceroe Gmiore (bopMyIUpOBaTH BHIBOJIBI;

NIBIDKEHNE U HOK
1.1 10 1 ] - cOOJTI0IaTh MpaBUjIa TEXHUKH
CIIOCOOBI €ro https://m.edso
0e30macHOCTH MpHU padoTe ¢
OITMCaHUS o.ru/7f41a4a6

71a00paTOPHBIM 000PYIOBaHUEM

-pacro3HaBaTh [IPOSIBICHHUE
U3YyUYEHHBIX (PU3NYECKHX SIBICHUI B
OKpY’KarolleM MHUpe, B TOM YHCIIe
¢du3nueckue sIBICHUS B IPUPO/IE,
IPU 3TOM NIEPEBOAUTH
NPaKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKK) GU3NIECKUX SIBICHHUH
-IPUBOIUTH IPUMEPHI (HAXOAUTh
nH(GOpPMaLIUIO O PUMEpPAX)


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

HPaKTHYECKOTO UCTIOIb30BaHMUs
(bu3NYEeCKUX 3HAHUU B
MOBCEHEBHOM KHU3HU JUIs
oOecrnieueHns 0€30MacHOCTH MpU
oOpalieHuu ¢ npudopamu u
TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEeHHUs 3/J0POBbS U
COOITIOJIEHHSI HOPM SKOJIOTHUIECKOTO
HIOBE/ICHHS B OKpY)KaIOLIeH cpefe

B3aumogeiicTs
He TCJ1

20

bubnmoreka
HOK

https://m.edso
o.ru/7f41a4a6

-HCIIOJIb30BaTh IIOHATUA. CHIJIA,
B3aI/IMO,Z[eI\/'ICTBI/Ie TEJI, UMITYJIbC
TCJI1a, UMITYJIbC CUJIbI, DHCPI'UA,

- pas3jan4daThb ABJICHUS MO0 OITMCAHHUIO
UX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMX JAaHHOE
buznyecKoe sBICHUE;

-pacro3HaBaTh MPOSIBICHHUE
U3YyUYCHHBIX (DU3UYCCKUX SIBJICHUI B
OKpY’KaloIeM MHUpE, B TOM YHCJIIe
(du3ndeckue sIBICHUS B IPUPO/IE,
P STOM MEPEBOTUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISITh CYIIICCTBCHHBIE CBOWMCTBA
(mpu3Haku) GU3NIECKUX SBIICHUN;
- cOOMIOIaTh MpaBUiIa TEXHUKU
0e301acHOCTH Mpu padoTe ¢
1a00paTOpHBIM 000y IOBAaHUEM;
-OIUCHIBATh N3YYCHHBIC CBOWCTBA
TeN ¥ PU3NUECKUE SIBJICHUS,
UCTIONB3YS PU3NYECKUE BEITUYUHBI,
P ONTHCAHHUH TTPABUIIBHO
TPAKTOBATh (DU3UUECKUI CMBICI

VcTHBIN
onpoc.
Pemenue
MIPAKTHKO-
OpUEHTHUPOBA
HHBIX 3a]1a4.

JlaboparopHnas
pabora.
KonTtponpHas
pabora
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3aKOHEBI
COXPaHEHUs

10

bubanoreka
HOK

https://m.edso
o.ru/7f41a4a6

UCTIOJIb3YEMBIX BEJIHUHH,
0003HaUCHUS U €TUHULIBI
(bu3NYECKUX BETUYNH, HAXOUTh
(OpMYIIBI, CBSI3BIBAIOIIHNE JAHHYIO
bu3NYECKyI0 BEIUYUHY C APYTUMU
BEJIMYMHAMU, CTPOHUTH IrpapuKu
W3YYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEITHYUH

-00BACHATH (PU3UYECKHE POIIECCHI
U CBOMCTBA TeJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluil MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYNHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH 00BsICHEHHE U3 2 — 3
JIOTMYECKUX IAaroB ¢ MOMOUIbIO 2 —
3 U3y4EHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, PU3MUECKUX 3aKOHA UIIH
3aKOHOMEPHOCTH;

-pemaTh pacYETHBIE 3a1a9U
(omuparormuecs Ha cuctemy u3 2 — 3
YpaBHEHHUI ), HCITOJIb3YsT 3aKOHBI U

(b opMyIIbI, CBSI3BIBAIOIINE
(bu3HYECKUEe BEIIMYUHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a]a4u
3aIMChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEJIOCTAIOIIINE WIIH
M30BITOYHBIE TaHHBIE, BEHIOUPATh
3aKOHBI U POPMYIIbI, HEOOXOAUMBIE
JUTSI peIIeHNs, TIPOBOAUTDH Pacu&Thl U
OIICHUBATh PEATUCTUIHOCTh
MOJTy4YE€HHOT0 3HaUeHUs (PU3UIECKOi
BEJIMYMHBI,

- cOOIOIaTh MpaBUyIa TEXHUKH
0€30MMacHOCTH P padboTe C

YceTHbrit
ompoc.
Pemenmne
MIPAKTHKO-
OpUEHTHPOBA
HHBIX 3a]1a4.

[IpakTnueckas
pabora



https://m.edsoo.ru/7f41a4a6
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n1abopaTOpHBIM 000PYI0BaHUEM

-pacro3HaBaTh MPOSIBICHHUE
U3YyUEHHBIX (DU3NYECKHX SIBICHUI B
OKpPY’KaroIIeM MUpPE, B TOM UHUCIIe
¢du3uueckue sIBICHUS B IPUPOJIE,
P STOM MEPEBOIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKM) GU3NIECKUX SIBICHUIA;
-TIPUBOJUTH IPUMEPHI (HAXOAUTh
UH(POPMALIUIO O IPUMEPAX)
MPAKTHYECKOT0 UCIIOJIb30BaAHUS
¢bu3nUecKkrx 3HaHUH B
IOBCEIHEBHOU KU3HU UL
oOecrieyeHus: 6€30MaCHOCTH MPH
obpareHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBaMHU,
COXpPaHEHUS 3/I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTUYECKOTO
MOBEJICHUS B OKPYKaIOUIEH cpee

Pa3zgen 2. Mexannueckue KoJe0aHUA U BOJTHBI

2.1

Mexannueckue
KoJieOaHus

Bbubauoreka
LHOK

https://m.edso
o.ru/7f41a4a6

-UCII0JIb30BAaTb U3YUCHHLIC ITOHATHA:

MasATHHUK, TIEPUOJI, YaCTOTA,
KoneOaHus;

- cOOIOIaTh MPaBHJIA TEXHUKH
0€30MMacHOCTH MPH padoTe C
J1a00paTOPHBIM 000PYIOBAHUEM;
-00BSICHATH (DU3MUECKHE MTPOLIECCHI
Y CBOWCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHTYAIHi MPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa:

YcTHBIN
onpoc.
Pemenne
MIPaKTUKO-
OpUEHTUPOBA
HHBIX 3aJ1a4.

[IpakTnueckas
pabota
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Mexanunyeckue
BOJIHBI. 3BYK

Bbubaunoreka
HOK

https://m.edso
o.ru/7f41a4a6

BBISIBJIATh IPUYNHHO-CIIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3
JIOTUYECKUX I1aroB C MOMOIIBIO 2 —
3 M3Y4YEHHBIX CBOMCTBA (PUZNYECKUX
SBJICHUH, PU3MUECKUX 3aKOHA UIIH
3aKOHOMEPHOCTH;

- XapaKTepu30BaTh MPHUHITUITHI
NEHCTBUS N3yYSHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOU
Ha WX ONHCAHUS, UCTIOJIb3Ys 3HAHUS
0 CBOICcTBaX (PM3UYECKHX SIBICHUH U
HeoOXouMbIe (hU3UYecKre
3aKOHOMEPHOCTH;

-IPUBOUTH IPUMEPHI (HAXOIAUTh
UH(POPMALIUIO O IPUMEPAX )
NPaKTUIECKOTO HCITOJIb30BAHHS
buznYeCKUX 3HAHUI B
MIOBCEHEBHOM KU3HU IS
obecrieyeHus 6€30MaCHOCTH MPH
obpareHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEeHHUS 3JJI0POBbS U
COOJIIOJICHHSI HOPM KOJIOTUYECKOTO
MOBEJICHUS B OKPYKaIOIIEH cpee

-HCTIOJIB30BATh U3YUCHHBIC TIOHSATHUS:
NepUO/I, YaCTOTa, KOJIeOaHus, IIIKaa
AIIEKTPOMATrHUTHBIX BOJIH, 3BYK,
JUTHHA BOJIHBI, CKOPOCTh CBETA;

- cOOTIOIaTh MPAaBHJIA TEXHUKH
0e30macHOCTH U paboTe ¢
n1abopaTOpHBIM 000PYI0BaHUEM
-pemath pacuéTHbIC 3aa4u
(omuparomuecs Ha cucremy u3 2 — 3

YcTHbBIN
ompoc.
Pemenue
MPAKTHKO-
OpUEHTUPOBA
HHBIX 3a7a4.
[IpakTnueckas
pabora

KontposnbHas
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yYpaBHEHHUI), UCTIONIb3Ys 3aKOHBI U pabota
(opMyIibl, CBS3BIBAIOIINE
¢du3nueckre BeIMYUHBIL: HA OCHOBE
aHaJIM3a yCJIOBUS 3aa4l
3alHChIBaTh KPaTKOE yCIOBUE,
BBISIBJISITh HEJIOCTAIOIINE WIIH
U30BITOYHBIE TAHHBIE, BEIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE
JUTSI pEIIeHHs, IPOBOAUTDH PAcU&Thl U
OLICHUBATh PEAIUCTUYHOCTh
MOJY4YEHHOT0 3HaYeHUs (PU3NIECKOM
BEJIMUMHBI;

-ONHCHIBATh N3YYECHHBIC CBOWCTBA
TN U PU3HYECKUEC SIBIICHHS,
UCTIONB3YS (PU3NUYCCKUE BEIIMIUHBI,
IIPY OITMCAHUU TIPABUIIBHO
TPAKTOBATh (PU3UICCKHUIA CMBICIT
UCIIOJIb3YEMbBIX BEJIHMUUH,
0003HAUCHUS U €TUHULIBI
(U3NYECKUX BEITMYNH, HAXOIUTh
(OpMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUUUHY C IPYTHMHU
BEJIMYMHAMU, CTPOHUTH rpauKu
U3YUYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIHMYUH

Hroro no paszneny 15

Pa3jen 3. DiieKTpPOMATHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

-HCTIONB30BaTh U3ydEHHbIC MOHATHsA: Y CTHBIH

OneKTpoMaruu Bubnnoreka  snekTpuuecKoe molie, MarHUTHOE U ompoc.

3 THOeTmoNe H 6 ) LIOK 3IIEKTPOMArHUTHOE TTOJISL, Permenne
AIIEKTPOMAarHu https://m.edso = HanpsHKEHHOCTD, TMHUN IIPaKTHKO-
THBIE BOJIHBI o.ru/7f41a4a6  HanpsHKEHHOCTH, IMHUK MarHUTHOM ~ OPMEHTHPOBA

WHAYKIHH. HHBIX 3a1a4.
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- coOrOIaTh MpaBUIIa TEXHUKH
0e30macHOCTH MpHU padoTe ¢
1a0opaTOpHBIM 000y IOBaHUEM;

-pemaTh pacYETHBIE 3a1a91
(omuparomuecs Ha cuctemy u3 2 — 3
YpaBHEHHUI ), HCITOJIb3YsI 3aKOHBI U
(dbopMyIibI, CBS3BIBAIOIINE
(bu3HYECKUEe BEIIMYUHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 3a]1a41
3aIACHIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEJIOCTAIOIINE WIIH
M30BITOYHBIC TAHHBIC, BHIOMPATH
3aKOHBI ¥ POPMYIIBI, HEOOXOUMBIE
JUTSI pEIICHUS, IPOBOJIUTH PACUETHI U
OIICHUBATH PEATUCTUIHOCTh
MOJIy4YEHHOT0 3HaueHus (PU3NIECcKOit
BEJIMYMHBI,

-OIIMCHIBATh N3YUYEHHbIE CBOWCTBA
TeN ¥ PU3NUECKUE SIBJICHUS,
UCTIONB3Ys U3NUECKHUE BEJINUMHBI,
IIPU OMMCAHUU [TPABUIIBHO
TPaKTOBaTh (PU3NUECKUI CMBICIT
HCIOJIb3YEMBIX BEJIMYUH,
0003HAYEHHS U €TUHUILIBI
(bu3NYECKUX BETMYNH, HAXOJUTh
(opMyIIbI, CBA3BIBAIOIINE TaHHYIO
bu3NYeCcKyI0 BEIUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH rpauKu
W3YYEHHBIX 3aBUCUMOCTEN
(bU3nUECKUX BEIHYUH;
-XapaKTepu30BaTh CBOICTBA Te,
buznyeckue SIBICHUS U MPOLIECCHI,
UCIIOJIb3YS U3YUEHHBIE 3aKOHBI, IPU
3TOM J1aBaTh CIIOBECHYIO

JlaGoparopHas
pabora



bopMyIHUPOBKY 3aKOHA U
3aMUCHIBaTh €T0 MaTEMATUYECKOE
BBIpQXKEHHE

Uroro no pazneny

Pa3nen 4. CBeToBbI€ IBJICHUS

4.1

3aKOHEI
pacmpocTpane
HUS CBETA

6

6

bubmmoreka
HOK

https://m.edso
o.ru/7f41a4a6

-IPOBOJIUTH MCCIIEOBAHNE
3aBUCUMOCTEH (pr3nuecKux
BEJIMYHH C HCIIOJIb30BaHHEM
NPSIMBIX U3MEPEHHUIA: TUTAHUPOBATh
UCCIIEIOBaHHE, CAMOCTOSITEIIHHO
coOMpaTh YCTaHOBKY, (PUKCUPOBATH
pe3yJbTAThI MOTYYEHHOMN
3aBUCHUMOCTH (PU3NYECKUX BETUIHH
B BHJIC TaOIHIM rpaduKoOB, IeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM
UCCIICIOBAHHS,

-IIPOBOJUTH KOCBEHHBIE U3MEPEHUs
(bu3nYecKuX BEINYHH: IJIAHUPOBATh
U3MepeHusi, coOupaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U
BBIIIOJIHATh U3MEPEHUS, CIENYs
IIPEII0KEHHOW HHCTPYKIINH,
BBIYHUCIISITh 3HAYEHUE BEIUUYUHbBI U
AQHAJIU3UPOBATh NOJTYYEHHBIE
pe3yJIbTaThI C YYETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHU;

- XapaKTepu30BaTh CBOWMCTBA TET,
dbuznyecKue SIBICHUS U MPOLIECCHI,
HCIIOJIB3YA U3YYCHHBIC 3aKOHBI, IIPpU
ATOM JaBaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U
3aMKChIBAaTh €70 MAaTEMaTHYECKOe
BBIPAXKCHHUE;

YcTHBIN
ompoc.
Pemenme
MIPAKTHKO-
OpHEHTHPOBA
HHBIX 3a]1a4.

JlabopartopHas
pabora


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

4.2

4.3

JInH3bl 1
OTITUYECKHE
npudopbI

Paznoxxenune

bubmmoreka
HOK

https://m.edso
o.ru/7f41a4a6

Bbubaunoreka

-pa3nuyaTh OCHOBHbBIC MPU3HAKU
W3YYEHHBIX (DU3UICCKUX MOJICTICH:
TOYEYHBIN UCTOYHUK CBETA, Y4,
TOHKas JIMH34;

- coO01aTh MpaBUiIa TEXHUKH
0€30MMacHOCTH MpH padboTe C
1a0opaToOpHBIM 000pyI0BaHUEM

-HMCII0JIb30BATh CXEMBI U
CXCMATUYHBIC PUCYHKH NU3YYCHHBIX
TEXHUYECKUX YCTPOUCTB,
U3MEPUTENBHBIX TIPHOOPOB U
TEXHOJIOTUYECKUX MTPOLECCOB MPHU
pelIeHnH yueOHO-TPAKTHUECKUX
3ajlay, ONTUYECKHE CXEMBI IS
MOCTPOEHHUS N300paXKeHH B
IUIOCKOM 3€pKalie U coduparoreit
JIMH3E;

- IPOBOJUTH NMPU HEOOXOAUMOCTH
CEpUIO IIPSIMBIX U3MEPECHUI,
orpezensis cpelHee 3HaUeHHe
u3MepsieMoii BennauHbI ((hokycHoe
paccrosiHue coOuparomei JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba
u3MepeHus (M3MEPUTEIBHOTO
npubopa);

- XapaKTepU30BaTh CBOWCTBA TEII,
buznyeckue sIBICHUS U MPOLECCHI,
UCTIONB3YS U3YUEHHBIC 3aKOHBI, IPU
3TOM JaBaTh CJIOBECHYIO
(bopMyIHUPOBKY 3aKOHA U
3aIMChIBaTh €r0 MaTeMaTHUeCKOe
BBIPXKCHHE;

-IPUBOJUTH IPUMEPHI (HAXOAUTh

YcrHblit
ompoc.
Pewenne
MIPAKTHKO-
OpUEHTUPOBA
HHBIX 3a71a4.
JlaboparopHnas
pabora

YcrHbIN


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Paznen 5. KpanroBbie IBJIeHUA

Ucnyckanue u
5.1  mnornoueHue 4
CBETa aTOMOM

[HOK

https://m.edso
o.ru/7f41a4a6

Bbubaunoreka
LHOK

https://m.edso
o.ru/7f41a4a6

nH(DOpMAITHIO 0 TPUMEPaxX)
NPaKTUYECKOTO MCIIOJIb30BAHHS
busznyecKkux 3HaAHW B
IOBCEIHEBHOM KU3HHU UL
oOecrieueHus: 6€30MaCHOCTH MIPU
oOpallieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOUCTBAMU,
COXpaHEeHHUS 3JJI0POBbS U
COOTIOICHHSI HOPM
HKOJIOTHUECKOTO TTOBEICHHS B
OKpY>Karolleu cpene;

- XapaKTepu30BaTh CBOMCTBA TeT,
dbuznyeckue IBICHUS U MPOIIECCHI,
UCTIONB3YS N3yYCHHBIE 3aKOHBI,
P STOM J]aBaTh CIIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U
3aMMChIBATh €70 MaTEMaTHYECKOe
BBIPKCHHE

-pacmo3HaBaTh IpoOIeMbl, KOTOpPhIE
MOYKHO PEIIUTh PH MOMOIIU
(U3UYECKUX METOJIOB, UCTIONIB3YS
OIMCaHNE MCCIIEIOBAHUS, BBIIENIATh
IPOBEPSIEMOE MPENTIOI0KEHNUE,
OLIEHMBATh MPABUIILHOCTH MOPSAKA
MIPOBEICHUS MCCIICIOBAHUSA, I€TIaTh
BBIBOJIbI, UHTEPIIPETUPOBATD
pe3yIbTaThl HAOIOICHHIA 1 OTIBITOB;

-MCIOJIb30BaTh IPU BBIITOTHEHUHU
y4eOHBIX 33JaHUH Hay4HO-

HOIYJISIPHYIO JIATEPATyPy
(bU3UUECKOro coepKaHus,

ompoc.
Pemenmne
IIPaKTUKO-
OpHUEHTHPOBA
HHBIX 3aj1a4.

[IpakTnueckas
pabora

YcTHBIN
ompoc.
Pemenue
MIPAKTHKO-
OpUEHTUPOBA
HHBIX 3a7a4.

[TpakTrueckas
pabota



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

CrpoeHnue
aTOMHOTO si7ipa

bubnmoreka
HOK

https://m.edso
o.ru/7f41a4a6

CTIPaBOYHBIC MAaTEPHAJIbI, PECYPCHI
cetu lHTepHeT; BnaseTs NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHYOPMAIIH U3
OJTHOI 3HAKOBOI CUCTEMBI B
ApYTy*o;

- XapaKTepu30BaTh CBOWCTBA TET,
(du3udeckue sIBICHUS U IPOIIECCHI,
HCIIOJIB3YA U3YYCHHBIC 3aKOHBI, IIPpU
9TOM JIaBaTh CJIOBECHYIO
(bOopMYyIMPOBKY 3aKOHA U
3aITUCHIBATh €0 MAaTEeMaTHYECKOE

BBIpaKEHHE

-IPUBOJUTH IPUMEPHI (HAXOAUTh YcerHbiid
nH(GOpPMALIUIO O PUMEPAX) onpoc.
MPaKTHYECKOT0 UCIIOIL30BaHUSA Pemienne
buznyecKkux 3HaHUM B IIPaKTHKO-
[IOBCEHEBHOM KU3HHU JUIS OPHCHTHDPOBA
obecrnieueHus 0€30MacHOCTH MPU HHBIX 33Ja4.
oOparieHuu ¢ npudopamu u [IpakTueckas
TEXHUYECKUMHU YCTPOUCTBAMH, pabota

COXpaHEHHUS 3[J0POBbS U
COOITIOJICHHSI HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKPY’KaIOLIEH cpeie;

- cOOMIOIaTh MpaBUiIa TEXHUKU
0€30MacHOCTH P padoTe C
1a00paTOpHBIM 000y IOBAaHUEM;

- XapaKTepI/I3OBaTB HpI/IHI_[I/IHbI
JIEWCTBUS M3YYCHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOU
Ha WX OIMCAHUS, UCTIOIb3YS 3HAHUS
0 CBOIcTBaX (PU3MYECKUX SBICHUN U
HeoOXxoauMbIe (pu3nyecKue


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pasnea 6. IloBTopuTe1bHO-000011a1011IMIT MOAYIb

17

bubnmoreka
HOK

https://m.edso
o.ru/7f41a4a6

3aKOHOMCPHOCTH;

-pa3nuyaTh OCHOBHBIC MPU3HAKU
U3YUEHHBIX (PU3NYECKUX MOJICTICH:
IUIaHEeTapHast MOJIeIb aTOMa,

HYKJIOHHAs1 MOJIETTb ATOMHOTO sIpa

-MCMOJIb30BaTh U3YYECHHbBIC TOHATHUSA:
SIEPHBIE PEAKINH, PEaKTop,
DHEpreTHKa, SIePHBIN pacnaj,
U3IIYYCHHE;

-TIpY BBITIOTHCHUH YUEOHBIX
MPOEKTOB M UCCIEAOBAHUI
(bU3nIECKUX MPOIECCOB
pacrmpenensaTb 00s3aHHOCTH B
TPYIIE B COOTBETCTBUHU C
IMOCTaBJICHHBIMH 3aJlayaMH, CIICIUTh
3a BBITIOJITHCHHUEM IIJIaHA JCHCTBUH U
KOPPEKTUPOBATh €ro, acKBaTHO
OlLICHHBaTh COOCTBEHHEIN BKIIaJ B
JIeATEIbHOCTh TPYMIIbl, BHICTPAUBATh
KOMMYHUKATHBHOE
B3aUMO/JICUCTBHUE, TPOSBIISIS
TOTOBHOCTH pa3peniaTh KOHMIUKTHI;

- XapaKTepu30BaTh CBOMCTBA TEll,
dbuznyecKue SIBICHUS U MIPOIECCHI,
UCIOJIB3YS U3YUYEHHBIE 3aKOHBI, IPU
ATOM JaBaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA U
3aMHUChIBATh €T0 MATEMAaTHICCKOE
BbIpaXKEHHE

YcTHbBIN
orpoc.
Pemenne
MIPAKTHKO-
OpPUEHTUPOBA
HHBIX 3a]1a4.

[IpakTnueckas
pabora
KontponbHas
pabota

6.1

IToBTOpEHUE U

9

2

Bbubauoreka

-pelaTh pacuE€THBIE 3a/1a4U C IBHO

VY cTHBIN


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

0000111eHNE
COJIEpIKaHUS
Kypca pU3UKU
3a 7-9 Kjacc

Uroro no pazaeny

OBLLEE
KOJIMUECTBO
YACOB I10
[IPOTPAMME

102

27

[HOK

https://m.edso
o.ru/7f41a4a6

3aJIaHHOHN (PU3UYECKOIN MOJIEIBIO,
UCTIONB3YS PU3NIECKUE 3aKOHBI U
MPUHIIUIIBI, HA OCHOBE aHAIIN3a
yCIIOBUS 3aJJa4l BEIOMpATh
bu3NYeCKyI0 MOJIEIb, BBIIENATh
bu3HYecKue BEITUIHHBI U
dbopMyIbl, HEOOXOJUMBIE TS €€
pEIIeHUs, IPOBOJIUT PACUETHI U
OILICHUBATh PEATbHOCTD
MOJTy4EHHOTO 3HAYCHUS
bu3nYeCKOil BETUYNHBL;

-peniaTh KaueCTBEHHBIC 33 [a4H:
BBICTPAUBATh JIOTHYECKU
HETIPOTHUBOPEUYHBYIO IIETIOUKY
pacCyXIEHUM ¢ OIOpoil Ha
W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U

buznyecKue sIBICHUS

ompoc.
Pemenmne
IIPaKTUKO-
OpHUEHTHPOBA
HHBIX 3aj1a4.

[IpakTnueckas
pabora


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

IHOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
N KounyecTBO yacos 1 JIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoxa Koutposbubie  IIpakTHueckue oGpa3oBare/bHbIe
n/n Bcero H3ydeHus
padoThI padoThbI pecypcbl

®du3uka — HayKa 0 IpUpoJIE.
SBnenus npupoabl. PusndyeckKue 1
SIBJICHUS

01.09- bubmuorexa [JOK
06.09 https://m.edsoo.ru/7f416194

Mexanudeckue, TCIUIOBEIE,
01.09- bu6mmoreka [JOK

DUHCKTPHHCCITHE, MATHITHBIE, ! 06.09  hitps://m.edsoo.ru/7f416194
CBETOBBIC, 3BYKOBBIC SIBIICHHS

dusnyeckyue BEIMYUHBI H UX | 08.09- bubnnoreka 1IOK
A3MEpEeHHue 13.09 https://m.edsoo.ru/7f416194
Ypok-uccnenosanue "M3mepenue

TeMIIepaTypbl PH MOMOIIN 1 | 08.09- bubnuoreka [IOK
XKHUJKOCTHOTO TEPMOMETpA U 13.09 https://m.edsoo.ru/7f416194

JaT4YNKa TeMIEpaTypbl"”

Kak ¢u3uka u npyrue ecrecTBEHHbIE
HayKH U3y4aroT IPUPOLY.

. 15.09- bubmuoreka [JOK
EcTtecTBeHHOHAYYHBII METOT 1

20.09 https://m.edsoo.ru/ff09f72a

no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C ITOMOIIBLIO0 MOAEIEH

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: 1aIbHOCTh NOJIETA

15.09- bu6mmoreka [JOK

1 1
apuKa, MymeHHOTO 20.09 https://m.edsoo.ru/7f416194

TOPHU30HTAJIbHO, TEM 6OJ'IBIJ_I€, 4eM
0oJ1b1Ie BbICOTA MycKa"



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/7f416194

Crtpoenue BemecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE IUCKPETHOE 22.09- bubmmorexa HOK
27.09 https://m.edsoo.ru/ff09fe0a
CTpOCHHE BEIIECTBA
8 JIBryKeHue 4acTHIl BEIISCTBA 22.09- Bubmmorexa LIOK
27.09 https://m.edsoo.ru/ff0a013e
Vpoxk-uccienoBanue «OMnbITH TTO
9 H'f6ﬂ}0)1eHmIc[> TEIUIOBOTO 28.09- bubmmorexa HOK
04.10 https://m.edsoo.ru/7f416194
pacIIUpEHUS Ta30BY
10 ArperatHble COCTOSIHUS BEIIECTBa 28.09- bubmmorexa HOK
04.10 https://m.edsoo.ru/7f416194
B3aumocBs3p MeX1y CBOWMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbhIX
1 COCTOSIHUSIX B UX 06.10- bubmuoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHUEM. 11.10 https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUM BOJIBI
MexaHU4ecKoe IBHKCHUE.
12 PaBHOMEpHOE I/IIII{GpaBHOMepHOC 06.10- Bubmmorexa IOK
11.10 https://m.edsoo.ru/ff0a05c6
JBIKECHUE
13 CxopocTb. EqHuUIBI CKOpOCTH 13.10- buommorexa [OK
18.10 https://m.edsoo.ru/ff0a079¢
14 PacueT myTy 1 BpeMEHM IBUKEHUS 13.10- bubmmorera LIOK
18.10 https://m.edsoo.ru/ff0a0ae4
Hnepums. 3akoH UHEPIUH.
15 B3a1/11)1\14101[eﬁCTBHe TerII(IaK MpUYHHA 20.10- bubmoreia HOK
25.10 https://m.edsoo.ru/ff0a0c10
W3MEHCHUS CKOPOCTH JIBFDKCHUS TEIT
16 [InotHOCTH BemecTBa. Pacuer 20.10- bubnmnoreka [JOK
Macchl ¥ 00beMa Tela 1Mo ero 25.10 https://m.edsoo.ru/ffO0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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

IINIOTHOCTHU

JlabopaTopHas paboTa

17 «OmnpeneneHue IIOTHOCTH TBEPIOTO 05.11- Bubnmoteia LIOK
08.11 https://m.edsoo.ru/7f416194
Tenay
18 Pemenne 3amad mo Teme 10.11- bub6mnoreka [IOK
"IInotHOCTH BemiecTna" 15.11 https://m.edsoo.ru/ff0al23c
Cuila KaK XapakTepHUCTHKA 10.11- bubnmnorexa [JOK
19 B3aumoieicTBus Ten. Cuma 1511 https://m.edsoo.ru/7f416194
ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3y4ueHue bubnuorexa [JOK
20 3aBUCUMOCTH PaCTKCHUS 17.11-  https://m.edsoo.ru/7f416194
(meopmanuu) Ipy>KUHBI OT 22.11
MPUIIOKEHHON CUIIBI»
17.11-  bubmorexa IIOK
21 SBnenne tarorenus. Cuia TSKeCTH 11 https://m.edsoo.ru/7f416194
CBs3b MEXKY CUJION TSXKECTH U
22 maccou Teﬂi}.]BeC Tena. Pemienue 24.11- brbmorexa LIOK
290.11 https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna tsokectu"
Cuia TsDKecTH Ha WX TUTAHETaX.
23 duzndeckue Xapalffe},;HCTHKH 24.11- Bubmmorexa LIOK
29.11 https://m.edsoo.ru/ff0a1502
IJIaHET
24 N3amepenue cun. JJluHamomerp 01.12- bubmmorexa IOK
06.12 https://m.edsoo.ru/ffO0al8cc
25 Bec tena. HeBecomocTs 01.12- Bubnuotexa LIOK
06.12 https://m.edsoo.ru/ff0al778
o | Comemic muyt eun, renpasnermy 0812 Buoamorera 00K
13.12 https://m.edsoo.ru/ff0ala70

PaBHOelicTBYIOIIAS CUIT



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Pemenne 3aJa4 110 TCMC

08.12-

bu6mmoreka [JOK

27 "PaBHoaeiicTByromas cui" 13.12 https://m.edsoo.ru/7f416194
TpeHne CKONBKEHUS U TPCHHUE
28 H(I))KOSI. Tpenue B npnpo;e u 15.12- bubmmorexa HOK
20.12 https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaboparopHas padota «3yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
29 CKOJBKEHHUS OT CI/IJ‘IBIp JABJIEHUS U 15.12- bubmmorexa [OK
20.12 https://m.edsoo.ru/ffO0alcc8
XapaKTepa COMPUKACAIOIINXCS
TTOBEPXHOCTE»
30 Pemenue 3amau Ha onpeneneHue 22.12- bubmnoreka IJOK
PaBHOJICHCTBYIOIEH CHITBI 27.12 https://m.edsoo.ru/7f416194
Pemenue 3aga4d mo Temam: «Bec
31 tenay, «[ padudeckoe n3odpaxeHue 22.12- bubmumoreka [IOK
criy, « CUIIbDY, 27.12 https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIDY
KonTponbHas paboTa o Temam:
Mexanu4deck
32 :MZC?& HESTzzcizli)Kj]I;Z(?:ena» 29.12- Buommorexa LIOK
’ ’ ’ 30.12 https://m.edsoo.ru/7f416194
«I"'paduueckoe n3o00pakeHne CUID»,
«Cumb»
13 Jasnenue. CriocoObl yMEHbILICHUS U 12.01- bubmuorexa [JOK
YBEJIMYEHUS 1aBJICHUS 17.01 https://m.edsoo.ru/ff0a20a6
| e S
’ 17.01 https://m.edsoo.ru/ff0a2376
TEMIEPATYpPhI
35 [Tepenaua naBieHust TBEPABIMU 19.01- bu6mmorekxa [JOK
TeNaMH, JKHAKOCTSIMH U ra3aMH. 24.01 https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

3akoH Ilackansa

HaBJ'IeHI/Ie B XXUJKOCTH U Tra3c,

36 BBI3BAHHOE JIEVICTBUEM CHUJIBI 19.01- bubmorexa [OK
24.01 https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amau o reme «/laBnenue 26.01- bubnuorexa [JOK
B JKUJKOCTH U Ta3e. 3akoH [Tackamns» 31.01 https://m.edsoo.ru/ff0a2826
18 Coobimaromyecs cocy ! 26.01- bu6mmoreka [JOK
31.01 https://m.edsoo.ru/ff0a2970
39 I'mapaBmuyuecKuii mpece 02.02- bubmmorexa HOK
07.02 https://m.edsoo.ru/ff0a3136
40 Manometpsl. [lopurHeBoit 02.02- bubmmoreka [IOK
JKHIKOCTHBIH HacocC 07.02 https://m.edsoo.ru/7f416194
Atmocdepa 3emiu. [Ipuannbl
4 obonou e, Jammcnviocrs 0902 BuGmmorera LIOK
14.02 https://m.edsoo.ru/ff0a2bSa
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJ YpPOBHEM MOps
4 Bec Bo3nyxa. AtmocdepHoe 09.02- bubnuorexa LIOK
JaBJIEHUE 14.02 https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdepHoro 16.02- bubmuorexa [JOK
nasnenus. Oneit Toppuueniu 21.02 https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JaBJIEHUS OT BI)ICOTIE)HI;I[ YPOBHEM 16.02- bubmorexa [TOK
21.02 https://m.edsoo.ru/ffO0a2fc4
Mops
45 Bbapomerp-anepoua. Atmocdepnoe 24.02- bubnuorexa [JOK
JTaBJICHUE Ha Pa3JIMYHbIX BHICOTAX 28.02 https://m.edsoo.ru/ff0a2fc4
46 Pertenue 3agau mo reme 24.02- bu6mmoreka [JOK
"ATtmochepHoe naBiexHue" 28.02 https://m.edsoo.ru/7f416194
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JeWcTBue )KUIKOCTH U Ta3a Ha

47 HOTrPYKEHHOE B HUX TEJIO. 02.03- bubmmorexa HOK
07.03 https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHas paboTa
48 «OmnpeneneHue BbITAIKUBAOIICH 02.03- bu6mmoreka [JOK
CHJIBI, ICCTBYIOIIECH Ha TEIIO, 07.03 https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH
JlabopaTopHas paboTa 1mo Teme
«HccnenoBanne 3aBUCHMOCTH Beca
49 TeNa B Bli)z[e oT 00BbéMa 10.03- Bubmmorexa LIOK
. 14.03 https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
TeIay
50 rapamie T 10.03- bu6mmoreka [JOK
14.03 https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota
"KoncTpynpoBaHue apeoMeTpa HIH
51 KOHCTp}IjI/}I[p(I:BaHI/Ie HOEKI/I u b 16.03- bubmmorexa LIOK
N 21.03 https://m.edsoo.ru/7f416194
onpeencHue eé
rpy30n0abEMHOCTH"
Pemienue 3agay o remam:
50 «ITlmaBanue cynos. 16.03- bu6mmoreka [JOK
BoznyxomaBanuey, «JlaBnenue 21.03 https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, KUIKOCTEH U Ta30B»
23.03- bubnuorexa [JOK
53 Mexamirieckast padora 28.03  https://m.edsoo.ru/ff0a3f82
54 Momtaocts. EAMHUIEI MOIITHOCTH 23.03- bubmorexa HOK
28.03 https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoranue "Pacuér 06.04- bubnunorexa [IOK
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https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

MOIODHOCTH, paSBI/IBaCMOﬁ pu

noabéMe 1o Jiectaure"

11.04

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

56 [IpocTeie MexaHu3MBI. Phruar. 06.04- bubnnorexa [IOK
PaBHOBecHe cwt Ha prruare 11.04 https://m.edsoo.ru/7f416194
KonrtponsHas pabora o Teme
«/laBneHne TBepABIX TEN

57 ncII/[IILKOCTeﬁ u F:?:[Z)B» / ’ 13.04- bubmmorexa HOK

. 18.04 https://m.edsoo.ru/7f416194
Bcepoccutiickas mpoBepodHas
paborta
PesepBHblit ypok. Pabora ¢
TEeKCTaMU TI0 TeMe «JlaBinenne
58 TBEPIABIX TN )I(I/I,Z[K()I([:Teﬁ M ra3oBy / 13.04- bubmmorexa [OK
L 18.04 https://m.edsoo.ru/ffOadffe
Bcepoccutiickas mpoBepodHas
pabora
Pbruaru B Texauke, OBITY U

59 npupoze. Jlaboparopnas pabota 0.5 20.04- bubmmorexa [IOK
«HccnenoBanue ycioBHiA 25.04 https://m.edsoo.ru/ff0a478e
PaBHOBECHSI pbIYaray

60 Pemenue 3agau no reme «YcioBus 20.04- bubnmorexa [JOK
PaBHOBECHSI pbIYara 25.04 https://m.edsoo.ru/ff0a48a6
Koaddunment monesHoro neiicTBust

61 MexaHu3ma. Jlaboparopnas pabota 0.5 27.04- bubnunorexa [IOK
«M3mepenne KI1/] HaknoHHOM 30.04 https://m.edsoo.ru/7f416194
TIOCKOCTHY

& Pemenue 3agau mo teme "Pabora, 04.05- bu6mmorexa [JOK
motHocTb, KITJT" 08.05 https://m.edsoo.ru/ff0a4c48

63 MexaHu4deckasi SHEpTHsI. 04.05- bubmuorexa [JOK
Kunernueckas u moTeHIHAIbHAS 08.05 https://m.edsoo.ru/ff0a4252
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OHCPI'usia

64 3aK0H COXpaHEHHUST MEXaHUIECKOM 1 12.05- bubmuorexa [[OK
SHEPruu 16.05 https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCHeprUMEHTaIbHOE OIPEIEICHUE
65 W3MEHEHMS KHHETHYECKOM U 1 1 12.05- Bbu6mmorexa [JOK
MOTEHLUAIbHON SHEPTUH NTPU 16.05 https://m.edsoo.ru/7f416194
CKaThIBaHUHM TeJa 10 HAKIOHHOM
II0CKOCTH"
66 KonrponsHas padora o Teme 1 18.05- bubnuorexa [IOK
«PaboTa 1 MOIIHOCTb. DHEPT U 23.05 https://m.edsoo.ru/7f416194
67 IToBTOpEHME 11O TEME 1 18.05- bubnuorexa LIOK
"Mexannueckoe aBrKeHue" 23.05 https://m.edsoo.ru/ff0adee6
68 [ToBTOpenue o Teme "Pabora. | 25.05- bubnmuorexa [JOK
MomHocTts. DHeprus"” 26.05 https://m.edsoo.ru/7f416194
OBIIEE KOJIMYECTBO YACOB I10 68 2

[TPOT'PAMME
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8 KUIACC

KoaudecTBO 9acoB

JeKTpOHHBbIE LU (POBbHIE

Ne Jara
Tema ypoxa Kontposabubie  IIpakTHuyeckue oOpasoBaTe/bHbIe
n/n Bcero U3yYeHUs
padoThI padoThbI pecypcbl

OcHOBHbIE TOJOXKEHUS
MOJICKYJIIPHO-KWHETUYECKON | 01.09- bubmuorexa [JOK
TEOPUU U UX OIBITHBIE 06.09 https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1 01.09- brbmorexa LIOK

06.09 https://m.edsoo.ru/7f4181ce
Mogenu TBEPAOTO, KUIKOTO U
ra3(f[06pa3HoI;H0 COCTO;HI{[MIZ 1 08.09- bubmmorexa [IOK

13.09 https://m.edsoo.ru/ff0a540e
BEIIECTBA
OOnbsicHeHnEe CBOMCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
cociosmm?l BemeCTl:l)sa Ha OCHOBE 1 08.09- buommorexa LIOK

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

MOJIOKEHUH MOJICKYJISIPHO-
KMHETUYECKOU TEOpUH
Kpucrannnueckue u amopgHbie | 15.09- bubnuorexa LIOK
Tena 20.09 https://m.edsoo.ru/ff0a5800
CmauuBaHUE U KallWJUISIPHOCTb. | 15.09- bubnuoreka [JOK
[ToBepxHOCTHOE HaATsKEHUE 20.09 https://m.edsoo.ru/ff0a5530
TerutoBoe paciIMpeHue u CKaThe 1 22.09- bubmiorexa LIOK

27.09 https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TeMIiepaTypbl
co CKOI;OCi‘/fIO TEIUIOBOTO n;)nm};im 1 22.09- bubmorera [OK

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

YaCTHI]
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9 Buytpennss sneprusi. Cnoco0bt 28.09- bu6muoreka [JOK
WU3MEHEHUs1 BHYTPEHHEN 3HEPTUn 04.10 https://m.edsoo.ru/ff0a5c60

10 Buasl Terionepenaun 28.09- Bubnmorexa LOK

04.10 https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenus "[Ipakrnyeckoe

1 HCIIOJIb30BAHUE TCILIOBEIX CBOMCTB 06.10- bu6mmorexa [JOK
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX 11.10 https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KomuuectBo Temnotel. Y aenpHast 06.10- bubmuoreka [IOK
TEIJIOEMKOCTh 11.10 https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHHOOGMCH U TEIUIOBOE 13.10- Bubmiorexa LIOK

18.10 https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue sSBiICHUS 13.10- bubmuoreka [JOK
TEIJI000MEeHa MPU CMEITMBAHUT 18.10 https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit Boabl"

Pacuer konuvecTBa TETUIOTHI,

15 HEOOXOAMMOTO JIJIsi HarpEeBaHUS 20.10- bu6mmoreka [JOK
TeJla U BBIICJIIEMOTO UM MPU 25.10 https://m.edsoo.ru/7f4181ce
OXJTAKJCHUH
Jlaboparopnas paboTa

o g Onpiﬂeﬂzme I; - 20.10-  Bubmxorexa [OK

" 25.10 https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA

17 DHeprus ToIMBa. Y IeiabHas 05.11- bubnmoreka [JOK
TEIUIOTa CrOpaHus 08.11 https://m.edsoo.ru/ff0a7b5a

13 IInaBneHue u oTBEpAEBaHUE 10.11- bubnuorexa [IOK
KPUCTAJUTMYECKUX TeJ. Y AeNbHAs 15.11 https://m.edsoo.ru/ff0a71d2
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TCIJI0TA IIJ1aBJICHUA

JlaGopaTtopnast pabota

19 "OmnpeeneHne yaeabHON TeIIOThI 10.11- Bubmorera HOK
. 15.11 https://m.edsoo.ru/ff0a72fe
TIJIaBJICHUS JIb/Ia

20 [TapooOpa3zoBaHue U KOHAEHCALIUS. 17.11- bubmmoreka [IOK
Hcnapenne 22.11 https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas teriora
napooOpa3oBaHUs M KOHJICHCAITUH.

21 SaEHCI/ISIOCTL TeMHepaTyl;[)m ’ 17.11- bubmmorexa LIOK

22.11 https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
TaBIICHUS
Brnaxxnocts Bo3nyxa. Jlabopatopnas

” pabota "Onpenenenue 24.11- bubnuorexa LIOK
OTHOCUTEIHHOM BIAXKHOCTH 29.11 https://m.edsoo.ru/ff0a7628
BO3IyXa"

7 Pemenue 3amayd Ha onpeneneHue 24.11- bubnuotexa [JOK
BJIAJKHOCTH BO31lyXa 29.11 https://m.edsoo.ru/7f4181ce
[TpuHIIUTIEI pabOTHI TEMIOBBIX

24 nfnraﬁeneﬁipﬂapomﬂ TypOWHA. 01.12- bubmiorexa LIOK

06.12 https://m.edsoo.ru/7f4181ce
JIBuraTenb BHYyTPEHHETO CTOPAHMS
KII/ TermoBoro nBuraresns.
25 T€H§OBH€ I[BI/II‘a’?CJII/I U 3aI1uTa O1.12- bubmorexa HOK
. 06.12 https://m.edsoo.ru/ff0a7c7c
OKpYXaromei cpebl

26 3aKOH COXpaHEHUs U MIPEBPAIICHUS 08.12- bubmmoreka [JOK
SHEPIrUU B TEIUIOBBIX MTPOLECCAX 13.12 https://m.edsoo.ru/7f4181ce
[ToaroroBka Kk KOHTPOJILHOM paboTe

27 o ieMe "TGHJ'IOBBICPHBJ'ICHI/IHI.) 08.12- brbmmorexa LIOK

13.12 https://m.edsoo.ru/ff0a83{2

N3MeHeHune arperaTHbIX COCTOSIHUI
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BelrecTna"

KonTponbhas pabota no teme

28 "TemnnoBsie sBieHus. MI3MeHeHne 15.12- bubmmoreia LOK
. " 20.12 https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHHI BelllecTBa
79 Onektpusaius Ten. [[Ba pona 15.12- bubmmoreka [JOK
AIEKTPUYECKHUX 3apSA0B 20.12 https://m.edsoo.ru/7f4181ce
VYpok-uccienoBaHue
30 ”;)HeKTpmafmﬂ Te UHAYKLHEH U 22.12- bubmorexa TIOK
f 27.12 https://m.edsoo.ru/7f4181ce
MIPU CONMPUKOCHOBEHUH
31 B3anmoneiicTBre 3apsyKeHHBIX TEIL. 22.12- bu6mmoreka [IOK
3axoH Kynona 27.12 https://m.edsoo.ru/ff0a87e4
DNeKTpUYEeCcKoe moJie.
1 HanpsiskeHHOCTB 3JIEKTPHYECKOTO 29.12- bubnuoreka [JOK
nosst. [IpuHnmn cynepno3unuu 30.12 https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX MOJeH
Hocutenu snexkrpuyeckux 3apsaos.
33 DneMeHTapHBIH fapsm. CTpoepHIfe 12.01- bubmmoreia OK
17.01 https://m.edsoo.ru/7f4181ce
aToma
34 [IpoBOAHMKYN U AUDIIEKTPUKHU. 3aKOH 12.01- bu6mmoreka [JOK
COXPAHEHUs MIEKTPUUECKOTO 3apsaa 17.01 https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agay Ha npuMeHeHHUE 19.01- bu6mmoreka [JOK
CBOMCTB AJICKTPUYECKUX 3aPsI0B 24.01 https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUMA TOK, YCIOBUS €TO
36 cymecI;BOBaHHﬂ. I/ICT(})]‘IHI/IKI/I 19.01- bubmorexa HOK
24.01 https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JlelicTBUS AJIEKTPUUECKOTO TOKA 26.01- bubmmorexa LIOK
31.01 https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "Jleiictue 26.01- bubmuoreka [JOK
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3JIEKTPUYECKOTO TMOJIs Ha 31.01 https://m.edsoo.ru/7f4181ce
MIPOBOJIHUKH U TUAJICKTPUKH"

39 DNEeKTPUYECKUM TOK B METAJIJIaX, 02.02- bubnuorexa [JOK
JKHUIKOCTSIX U ra3ax 07.02 https://m.edsoo.ru/ff0a9838
DneKkTpuyecKas 1ernb U e€ 02.02-

40
COCTaBHBIC YaCTHU 07.02
Cuna Toka. JlaboparopHas padora

41 "Usmepenue u peI:“yJIHI;OBaEI/IC 0.5 09.02- bubamoreta LIOK

" 14.02 https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DJIEKTPUYECKOE HAIPSIKEHHUE.

42 Bonstmerp. JIabopatopnas pabota 0.5 09.02- bubnuoreka [JOK
"N3mepenue u peryiupoBaHue 14.02 https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBiieHHE TPOBOAHUKA.
43 YI[CJI;LHOG COHpOTIEBJ'ICIfI/IC 16.02- bubmiorexa LIOK
21.02 https://m.edsoo.ru/ff0aa738
BelIeCTBa
JlabopatopHnast pabota
"3aBHUCHUMOCTB 3JEKTPUUECKOTO
44 COIIPOTHUBIICHUSA HpO]fO}IHI/IKa OT €T0 1 16.02- bubmiorexa LIOK
21.02 https://m.edsoo.ru/ff0aa738
JUTAHBI, TJI0MIA1 TOTIEPEYHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa st 24.02- bubmorexa TIOK
28.02 https://m.edsoo.ru/ff0aad44a
y4dacTka [enu
JlaGoparopHas pabota

46 "UccnenoBanne 3aBUCUMOCTH CHITBI | 24.02- bubmuoreka [JOK

TOKa, UIYIIEro Yepe3 Pe3nucTop, OT 28.02 https://m.edsoo.ru/ff0aa04e

COIIPOTUBJICHUA PpE3UCTOPA U
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HanpspKeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapauieIbHOE 02.03- bu6nuoreka [JOK
COEIMHEHUSI TIPOBOTHUKOB 07.03 https://m.edsoo.ru/7f4181ce
JlaGopatopnas pabora "IIpoBepka

43 IIpaBUJIa CJI0KEHUS HAIIPSLKEHUN 02.03- bubmmoreka [IOK
IIPU [10CJIEJOBATEILHOM 07.03 https://m.edsoo.ru/ff0aaaS8
COETMHEHHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJis CUJIbI TOKA IIPU 10.03- bubmmoreka [IOK
napajuieIbHOM CO€IMHEHUH 14.03 https://m.edsoo.ru/ff0aadle
pe3uctopoB”

Pemenue 3anau Ha npumMeHeHne
50 3aKOHa OMaHI[J'ISI pa3JII)I/Iquro 10.03- bubmorexa HOK
14.03 https://m.edsoo.ru/ff0aaf8a
COCTUHEHMSI IIPOBOTHUKOB
PaGota u mourHOCTH
51 SHCKTpHHeCKI:FO TOKa. 3aKOH 16.03- bubmuorexa LIOK
21.03 https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Omnpenenerne paboThl H MOIIHOCTH 16.03- bubmorexa TIOK
" 21.03 https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKA
DNEeKTPUYECKUE LIETIH U

53 MOTPEOUTEIH IIEKTPUUECKOM 23.03- bubmuoreka [IOK
sHepruu B ObITy. KopoTkoe 28.03 https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 ITocTossHHBIC MATHUTEI, KX 23.03- bu6mmoreka [JOK
B3aNMOJIEHCTBUE 28.03 https://m.edsoo.ru/7f4181ce

55 VYpok-uccnenosanue "M3yuenue 06.04- bubnmnoreka [JOK
TOJIeH MTOCTOSTHHBIX MarHUTOB" 11.04 https://m.edsoo.ru/ff0ac3d0
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M .M
arHATHOE Tosie. MarauTHoe 1osie 06.04- BuGmorexa LIOK

3 1
CMIILH CTO SHATCHHC VI KIS 11.04  https://m.edsoo.ru/ff0acOba

Ha 3emiie

[ToaroToBka Kk KOHTPOJILHOM paboTe

10 TeMe "DJIEKTPUYECKHUE 3aps/Ibl.
3apsiKEeHHbIE TeJla U UX 1
B3aumoencTBus. [locTostHHBIN

13.04- bu6mmoreka [JOK
18.04 https://m.edsoo.ru/ff0abd2c

ANEKTpUYECKUil TOK"

KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsbl.

3
apspKEHHBIC TENa U UX 13.04- bubmuorexa IIOK

iorsus, I1 i 1 1
BIAMMOACHCTBI. IOCTOAHBIHN 18.04  https:/m.edsoo.ru/ff0abea8

AJIeKTpUYeCcKHii ToK" /
Bcepocculickas npoBepodHas
pabora

PesepBHblit ypok. Pabota ¢

TekcTaMu 110 TeMe "T1oCTOSIHHBIIH
20.04- bubmuoreka [JOK

it ToK" / 1 1
DJICKTPHHCCIHIH TOK 2504  hitps:/m.edsoo.ru/ff0acdc6

Bcepocculickas npoBepodHas
pabota

OmnsIT Opcrena. MarauTHoe nosue

20.04- bubmuoreka [JOK
ANEKTPUYECKOro TOKa MarHuTHoe 1

25.04 https://m.edsoo.ru/ffOac1d2

I10JIC KaTYIKHU C TOKOM

HpI/IMCHCHI/IC OJICKTPOMArHuToOB B

texHuke. Jlaboparopnas pabota | 0.5 27.04- bub6nuorexa LIOK
"U3yueHue neicTBUsI MAarHUTHOTO ' 30.04 https://m.edsoo.ru/ffO0ac74a
TIOJIsI Ha IPOBOIHUK C TOKOM"

DNEeKTPOABUTATEIb TOCTOSIHHOTO | 04.05- bubnmoreka [JOK

TOoKa. Mconp3oBanue 08.05 https://m.edsoo.ru/ff0ac86c
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ANIeKTpoBUTaTeNeil B TEXHUYECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpynpoBaHue 1 u3yueHue
paboThI AneKTpoABUraTess"

OnbiTel Papajes. 3aKoH

63 3JEKTPOMATHUTHON UHAYKIIUH. 1 04.05- bubmotera [IOK
08.05 https://m.edsoo.ru/7f4181ce
IIpaBuio Jlenna
Onekrporeneparop. Crocoos
MOJTYYEHUS DIIEKTPUUECKON
64 3He;,:1/11/1. 3J‘IeKTp(1;)CTaHLII/II/I Ha 1 12.05- bubmmorexa LIOK
16.05 https://m.edsoo.ru/7f4181ce
BO300HOBIISIEMBIX ICTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJILHOU paboTe
65 o ieMe "SHGKIquI;CKHe u ’ 1 12.05- bubamoreta LIOK
" 16.05 https://m.edsoo.ru/7f4181ce
MarHUTHBIE SIBICHUS
KonTponbhas pabota no teme
66 ":‘)J'IGII()TpI/I‘IeCKEIe Y MarHUTHBIE 1 18.05- bubmmoreka LOK
" 23.05 https://m.edsoo.ru/ffO0acb14
SIBIICHUS
67 [ToBTOpenue no teme "Temnossie | 18.05- bubmmoreka [IOK
sBiieHus" 23.05 https://m.edsoo.ru/ffO0accSe
68 [ToBTOpenue no teme "MarHuTHbie | 25.05- bubnuoreka [JOK
SIBIICHUS" 26.05 https://m.edsoo.ru/7f4181ce
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

ITPOTPAMME



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

KoaudecTBO 9acoB

JeKTpOHHBbIE LU (POBbHIE

Jara
Tema ypoka Kontpoabubie IIpakTHueckue oOpasoBaTejbHbIE
Bceero U3y4YeHUs
padoThI padoThbI pecypcbl

MexaHnueckoe OBIKCHIE. | 01.09- bu6mmoreka [JOK
MartepuanbHas Touka 06.09 https://m.edsoo.ru/7f41a4a6
Cucrema orcuera.
OTHOCHUTETHPHOCTh MEXaHUIECKOTO 1 01.09- bubmmorera LIOK

06.09 https://m.edsoo.ru/ff0ad474
JIBHDKCHHUS
PaBHOMEpHOE IIPAMOJIMHEWHOE | 01.09- bubnuorexa LIOK
JIBUKEHUE 06.09 https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE
z[BI/II)meHI/Ie. gpeﬂHSII)SI Y MTHOBEHHAas 1 08.09- bubmmorexa LIOK

13.09 https://m.edsoo.ru/7f41a4ab
CKOPOCTb
[TpstmonuHeiHOE paBHOYCKOPEHHOE | 08.09- bubmmorexa [IOK
JIBIKEHUE. Y CKOpEHUE 13.09 https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSMOJTUHEHHOTO
paBI-II)O}/CKOpI;HHOFO JIBHKCHHS. 1 08.09- Bubmmorexa LOK

13.09 https://m.edsoo.ru/7f41a4a6
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHre yCKOpEHUs Teja mpu | 1 15.09- bubnmoreka [JOK
PaBHOYCKOPEHHOM JIBUYKEHUH I10 20.09 https://m.edsoo.ru/ff0adb18
HAKJIOHHOW TIOCKOCTH"
CBoboaHoe majneHue Teia. OnbIThI | 15.09- bubmuoreka [IOK
lanunes 20.09 https://m.edsoo.ru/7f41a4a6
PaBHOMeEpHOE BUKEHUE TIO 1 15.09- bubmmoreka [IOK


https://m.edsoo.ru/7f41a4a6
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okpyxkHocTH. [lepnon u yacrora 20.09 https://m.edsoo.ru/ff0ael76
oOpamienus. JIuneiHas u yriaosas
CKOPOCTH
10 L{eHTpOCTpEMUTENBHOE YCKOPEHUE 22.09- bubmmorexa LOK
27.09 https://m.edsoo.ru/7f41a4a6
1 IlepBebiii 3akoH HeroToHa. Bektop 22.09- bubnuorexa [IOK
CHJTBI 27.09 https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 22.09- bubnuorexa LIOK
PaBHOzelcTBYIOIIAs cHila 27.09 https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. 28.09- bu6nuoreka [IOK
Cynepno3uuus cui 04.10 https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha pUMEeHEHNE 28.09- bubnuoreka [JOK
3akoHOB HproTOHA 04.10 https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka 28.09- Bubnmorexa OK
04.10 https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amayg o reme «Cuita 06.10- bu6mmoreka [IOK
YOPYTOCTH» 11.10 https://m.edsoo.ru/7f41a4a6
JlaboparopHas paboTa
17 «Onplzaeniﬂnelzxecmocm 06.10- bubmmorexa LIOK
11.10 https://m.edsoo.ru/ffOaee28
PYKUHBD)
18 Cua Tpesus 06.10- Bbu6mmorexa [JOK
11.10 https://m.edsoo.ru/ff0af738
19 Pemenue 3amay mo teme «Cuita 13.10- bu6mmoreka [JOK
TPEHUS» 18.10 https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota
20 "Onpgzxenzﬂne I1)<03(1)(1)1/1L11/IeHTa 13.10- bubmmorexa OK
" 18.10 https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
21 Pemrenne 3amad mo treme "3aKOHBI 13.10- bu6mmoreka [IOK


https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/ff0ae72a
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Hprorona. Cuna ynpyroctu. Cuna 18.10 https://m.edsoo.ru/ffOafb8e
TpeHus"
Cwuna TSOKECTH U 3aKOH BCEMHPHOTO
22 TATOTEHHS. Y CKOPEHHE CBO60,§HOFO 20.10- bubmorexa TTIOK
25.10 https://m.edsoo.ru/ff0af044
najaeHus
Vpoxk-koHpepenmus " [IBrxeHue Ten
23 B(pryr rpj)BI/FI)TauHI/IOHHﬂoro LIEHTpA 20.10- Bubnmorexa LHOK
25.10 https://m.edsoo.ru/7f41a4a6
(Conneunas cucrema). ["amakTukn"
Pemenue 3agau mo teme "Cuna
24 TSDKECTH U 3§KOH BCEMHPHOTO 20.10- Bubmmorexa LOK
" 25.10 https://m.edsoo.ru/ffO0af5f8
TATOTEHUS
75 IIepBast kocmMu4eckas CKOPOCTb. 05.11- bubnuorexa LIOK
HesecomocTts 1 neperpysku 08.11 https://m.edsoo.ru/ff0af33c¢
PaBHOBecue MaTepuaibHOW TOUKHU.
AOCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecHe TBéI;HI[oro Tela ¢ 05.11- Bubmmoreia LIOK
. 08.11 https://m.edsoo.ru/ffO0afe36
3aKpEIUIEHHOW OChIO BpallleHHUS.
MowmeHT cuisl. LleHTp TsKRECTH
PaBHOBeCHe MaTepuanTbHON TOUKH.
AOCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecHe TBéII;HL[oro Tena ¢ 10.11- bubmorexa [OK
. - 15.11 https://m.edsoo.ru/7f41a4a6
3aKPETUIEHHOW OCBhIO BpAIICHHUS.
MowmeHT cuisl. LleHTp TsReCTH
73 Penrenne 3amau mo teme "MoMeEHT 10.11- bu6mmoreka [JOK
cwibl. LlenTp TspkecT" 15.11 https://m.edsoo.ru/ffOb02b4
[TonroroBka Kk KOHTPOJIbHOU paboTe 10.11- Butmorexa LOK
29 1o TeMe "MexaHHn4eCcKoe JBHKECHUE.

Bs3aumoneiictBue ten"

15.11

https://m.edsoo.ru/ffOb0408



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/7f41a4a6
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KonTponbnas pabota no Teme

30 "MexaHn4eCKOe IBUKEHNUE. 17.11- bubmorexa [OK
. 22.11 https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
Nmnynbce tena. UMysibe CUIIbI.
31 3aKOH COXpaHEHUsI UMITYJIbCA. 17.11- bubnmoreka [JOK
VYnpyroe u Heynpyroe 22.11 https://m.edsoo.ru/ffOb07fa
B3aUMOJICCTBUE
1 Penrenue 3amad mo teMe "3akoH 17.11- bu6mmoreka [IOK
COXpaHEHHUs uMmIyibca" 22.11 https://m.edsoo.ru/ff0b096¢
13 Ypok-koHpepeHnus "PeakTuBHOE 24.11- bubnmoreka [JOK
JBUKEHHE B IPUPOJIE U TEXHUKE" 29.11 https://m.edsoo.ru/7f41a4a6
34 Mexanunueckas paboTa U MOIIIHOCTb 24.11- bubmorexa HOK
29.11 https://m.edsoo.ru/ffOb0a84
35 Pabora cHITbI TSKECTH, CHITBI 24.11- bu6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS 29.11 https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
6 :;())ef; Tﬁii‘*g}gﬂiﬁ’eﬁ(‘jﬁm’l 01.12-  Bubmiorexa LIOK
. 06.12 https://m.edsoo.ru/7f41a4a6
JBIDKCHUH TeJIa TI0 TOPU30HTAITbHON
MOBEPXHOCTH
37 CBs13b DHEPruu U pabOTHI. 01.12- bubnuorexa [JOK
[ToreHunanbHas 3Heprus 06.12 https://m.edsoo.ru/7f41a4a6
38 Kunernueckas sneprus. Teopema o 01.12- bubnuorexa LIOK
KMHETUYECKOW SHEPTUU 06.12 https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUH B 08.12- bubnunoreka [JOK
MEXaHUKE 13.12 https://m.edsoo.ru/7f41a4a6
40 JlaGopaTtopHnas pabora «3yuenue 08.12- bubnuorexa [JOK
3aKOHA COXPAHCHUS YHEPTUM» 13.12 https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
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KonebarenpHoe JABUXXCHUC U CTO

08.12-

bu6mmoreka [JOK

H XapaKTEPUCTUKU 13.12 https://m.edsoo.ru/ffOb1858
3aryxaroiye KojaeoaHus.

42 BI)II-}I/:/}KI[ICILHBIC KoJieOaHusl. 15.12- bubmorexa TTIOK

20.12 https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MareMaTU4ecKuil ¥ Npy>KUHHBIN 15.12- bubnuorexa [IOK
MasITHUKHU 20.12 https://m.edsoo.ru/7f41a4a6
VYpok-uccnenoBanue «3aBUCUMOCTh

44 n:pnona KOerﬁaHHﬁ OT KECTKOCTU 15.12- bubmmorexa LIOK

20.12 https://m.edsoo.ru/ffOb197a
MPYKUHBI U MAcChI TPY3a»

45 [IpeBpatiieHue HEPTUU TIPU 22.12- bubnuoreka [JOK
MEXaHUYECKUX KOJIECOAHUSIX 27.12 https://m.edsoo.ru/7f41a4a6
JlaGopaTtopHnas pabota

46 ((OHpI;,I[eJII;HI/IeI:IaCTOTBI Y Iepuoja 22.12- bubmorexa TIOK

. 27.12 https://m.edsoo.ru/ffOblaec
KoJie0aHUl MPYKUHHOTO MasiTHHKA
JlaboparopHnas pabota «IIpoBepka

A7 HE3aBUCHMOCTH NEPUO/JIa KoJIeOaHH 22.12- bubnuoreka [JOK
rpy3a, MOABEUICHHOTO K HUTH, OT 27.12 https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»

Mexanunueckue BoaHbI. CBOMCTBA
48 MEXaHU4eCKUX BOJIH. [IpoonbHbIe N 29.12- Bubmmorexa HOK
30.12 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
Ypok-koH(pepeHuus 79.12- bubmuoreka [IOK

49 "MexaHu4ecKre BOJIHBI B TBEPIOM 30.12 https://m.edsoo.ru/7f41a4a6
tene. CelicMuuecKe BOJIHbI"

50 3Byk. PactipocTpanenue u 12.01- Etl/tlm.HOTeKa HOK
OTpaKeHHe 3BYKA 17.01 ps://m.edsoo.ru/7f41a4a6

51 Ypoxk-uccnenosanue "Habmronenue 12.01-  bubmumoreka [JOK
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3aBUCUMOCTHU BBICOTHI 3BYKa OT

17.01

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

4acTOThI"
57 I'pomMkoOCTB 3ByKa U BbICOTA TOHA. 12.01- BH6H.HOTeKa HOK
AKYCTHUECKHIT PE3OHAHC 17.01 https://m.edsoo.ru/7f41a4a6
53 VYpok-koHpepenuus "YnpTpa3Byk u 19.01- bubnuorexa LIOK
uHpa3ByK B IPUPOJIE U TEXHUKE" 24.01 https://m.edsoo.ru/ffOb23ca
[ToaroToBka K KOHTPOJIBHOM paboTe
54 1o TeMe "3aKOHbI COXPAHEHMUS. 19.01- bu6muoreka [JOK
Mexannueckue KoneOaHus u 24.01 https://m.edsoo.ru/ffOb25f0
BOJIHBI"
KonTponbhas pabota no teme
55 "3aKOHBI COXpPAHEHHUS. 19.01- bubnuoreka [JOK
MexaHnuveckue KojaeOanus u 24.01 https://m.edsoo.ru/7f41a4a6
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. 26.01- bubnuorexa [JOK
DNIeKTPOMarHUTHBIE BOJTHBI 31.01 https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH 26.01- bubnmorexa LIOK
31.01 https://m.edsoo.ru/7f41a4a6
VYpoxk-koudpepennus "llkara
53 3JIEKTPOMATrHUTHBIX BOJIH. 26.01- bubnuoreka [JOK
Hcnonp30Banue 31€KTPOMarHUTHBIX 31.01 https://m.edsoo.ru/ffOb2fe6
BOJIH J1JIs1 COTOBOM CBsi3H"
Vpok-uccnenoanue "N3yuenue
59 CBIZ)ITICTB 3Jle§Tp0MarHHTHijx BOJIH C 02.02- bubamorexa LIOK
07.02 https://m.edsoo.ru/ffOb2c6¢c
MTOMOIIIbI0 MOOUITEHOTO TenedoHa"
60 z:cni?:le;ji?;zf onpeeieHme 02.02- bu6mmoreka [JOK
07.02 https://m.edsoo.ru/7f41a4a6

BHGKTpOMaFHHTHOﬁ BOJIHBI
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:‘)HCKTpOMaFHI/ITHaﬂ npupoJga CBETa.

61 Ckopocth cBeTa. BoHOBBIE 02.02- bubmmorexa HOK
N 07.02 https://m.edsoo.ru/ffOb31d0
CBOMCTBA CBETa
Uctounuku ceeta. [IpsMonuneiinoe
62 pacnpocTpaHeHue CBETa. 3aTMeHUs 09.02- bubmmorexa LOK
14.02 https://m.edsoo.ru/ffOb3658
Counxia u JIyHbl
3aKoH OTpaXeHUs CBeTa. 3epKaia.
63 PemeHHepsaz[aq Ha anMeHeII){He 09.02- bubmorexa HOK
14.02 https://m.edsoo.ru/ffOb38c4
3aKOHA OTPaKCHHS CBETa
64 ITpenomiienue cBeTa. 3aKOH 09.02- bubnuorexa [IOK
IIPEJIOMJIEHUS CBETa 14.02 https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcrnonb30BaHre MOJIHOTO 16.02- bubmuoreka [IOK
BHYTPEHHETO OTPaKEHUS B 21.02 https://m.edsoo.ru/ffOb3c5c
ONTHYECKUX CBETOBOAX
JlaGopaTopnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 HpeJIOMIJlIeHI/IH CBETOBOTO nyqa};T 16.02- bubmmorexa LIOK
; 21.02 https://m.edsoo.ru/7f41a4a6
yria maJieHus: Ha TpaHuIie "BO3ayX-
crexso""
Ypok-koHpepeHuus
"Hcnosib30BaHuE MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHS: 16.02- Bubmmorexa LOK
21.02 https://m.edsoo.ru/7f41a4a6
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBs3B"
68 Jlunzel. OnTHYeckas cujia JIMH3BI 24.02- bubmuorexa LIOK
28.02 https://m.edsoo.ru/ffOb3{2¢
69 [Toctpoenue nzo0paxxeHuii B TMH3aX 24.02- bubnunoreka [JOK
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JlaGopaTopHnas pabota

28.02

https://m.edsoo.ru/ff0b444a

70 "Onpenenenne GOKyCHOTO 24.02- bubnuorexa [JOK
PACCTOSIHUS I OTITHYECKOM CHITBI 28.02 https://m.edsoo.ru/ff0b4206
coOuparoriei TUH3bI"

71 Ypok-koHpepenmus "Ontudeckue 02.03- bubnmoreka [JOK
JIMH30BBIE TPUOOPHI" 07.03 https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak onTU4deckas cucTema. 02.03- bu6mmorexa [JOK
3penue 07.03 https://m.edsoo.ru/ff0b4684

7 Vpoxk-koudepennus "JledekTs 02.03- bubnuotexa [JOK
3penusi. Kak coxpaHuth 3peHue" 07.03 https://m.edsoo.ru/7f41a4a6
Paznoxenue 6e10oro cBeTa B CIIEKT).

74 Omnertel HetoToHa. Crioxxenue 10.03- bubnuorexa [JOK
CIIEKTpaJIbHBIX 1IBETOB. J{ucmepcus 14.03 https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHnas paboTa "ONBITHI 11O

a3JI0KEHHUIO OEJIOr0 CBETA B CIIEKT
75 EI BOCHPHSATHIO IIBETA MPEIMETOB ’ 10.03- bubmorexa HOK
14.03 https://m.edsoo.ru/ff0cOe2a
MIpU X HAOTIOJCHUH Yepe3
IIBETOBBIC (PUIBTPHI"
Ypoxk-nipaktukyM "BoiHOBBIE
76 CBIE)I?ICTli CBCT;]: JIMCTICPCHST 10.03- bubmmorexa LIOK
’ 14.03 https://m.edsoo.ru/7f41a4a6
uHTepdepeHus u audpaxuus”

77 OmneiTel Pe3epdopaa v ruranerapHas 16.03- bubmmoreka [JOK
MOJIEIb aTOMa 21.03 https://m.edsoo.ru/ffOc12a8

73 [Toctynatel bopa. Moaens atoma 16.03- bubmuorexa [JOK
bopa 21.03 https://m.edsoo.ru/7f41a4a6

79 HcnyckaHnue v morjaomnieHue cBeTa 16.03- bu6mmoreka [IOK
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aromoM. KBanTel. JInnedaTeie 21.03 https://m.edsoo.ru/ffOc144c
CIIEKTPbI
20 VYpoxk-npaktukyMm "Habmoaenue 23.03- bubnuorexa [JOK
CIIEKTPOB UCITyCKaHUS" 28.03 https://m.edsoo.ru/ffOc1550
81 PagnoakTUBHOCTE U €€ BUIIBI 23.03- bubmorexa HOK
28.03 https://m.edsoo.ru/ffOc1672
20 CrpoeHue aTOMHOTO siipa. 23.03- bubnuoreka [JOK
Hyxnonnas monens 28.03 https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE TPEBpAILICHHUS. 06.04- bu6mmoreka [IOK
N3otonsr 11.04 https://m.edsoo.ru/ffOclal4
24 Pemienue 3agau mo Teme: 06.04- bub6mmorexa [JOK
"PaguoakTuBHBIE IpEBpaeHUS" 11.04 https://m.edsoo.ru/ffOc1b4a
85 Mepuox nonypacraa 06.04- bubmuoreka [JOK
11.04 https://m.edsoo.ru/7f41a4a6
Ypok-koHpepeHns
86 "Ifaﬂl/loaK”SIB];I){H: W3JIy4YCHHUS B 13.04- bubmmorexa LOK
" 18.04 https://m.edso0.ru/ff0c2126
MIPUPOJIE, MEIUIIMHE, TEXHUKE
Snepubie peaknuu. 3aKOHBI
87 ccilx;)aHeHIEﬂ 3aI;ﬁHOBoro u 13.04- bubmmorexa LIOK
18.04 https://m.edsoo.ru/ffOc1c58
MacCOBOT'O YHCE
28 DHeprusi CBSI3u aTOMHBIX SIJIEP. 13.04- bubnmoreka [JOK
CBs13bp Macchl U DHEPTUU 18.04 https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3amay no reme "SAnepHsbie 20.04- bu6mmoreka [JOK
peakuun" 25.04 https://m.edsoo.ru/7f41a4a6
Peakumu cuHTe3a U ACICHUS SIIEp.
90 I/ICTOI;IIHI/IKI/I 3Hepr1/11f Comnnia I/II[ ’ 20.04- bubmmorexa OK
B 25.04 https://m.edsoo.ru/ffOc1e88
3BE3
91 VYpoxk-koudepennus "AnepHas 20.04- bubnuorexa [JOK


https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0c1e88

sHepreTuka. JleicTBus
paZioaKTUBHBIX U3IyUYEHUHN Ha
JKUBBIE OPraHU3MBbI"

[ToaroToBka K KOHTPOJILHOM paboTe

25.04

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

9 10 TeMe "DJIEKTPOMAarHUTHOE TOJIE. 27.04- bubnuorexa [IOK
DJIEKTPOMArHUTHHIC BOJIHBI. 30.04 https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBeHus"

KoHnTtponbHas pabota 1mo Teme

93 "DJIEKTPOMarHuTHOE TIOJIE. 27.04- bubnuorexa [JOK
DJIEKTPOMArHUTHHIC BOJIHBI. 30.04 https://m.edsoo.ru/7f41a4ab
KBanrtoBbie siBeHus"

[ToBTOpeHue, 06061IeHNE.
94 Ha60p]§T0pH;Ie pa6IETLI 0 KypCy 04.05- Bubnmorexa LHOK
. 08.05 https://m.edsoo.ru/ff0c245a
"BzaumoneiictBue Ten"
IToBTOpenue, 0000menue. Pemenue
95 pacqull)imx u KaquTBeHHBIX 3a7a4 04.05- Bubnmorexa LOK
08.05 https://m.edsoo.ru/ff0c2572
o TeMe "TersoBbie mponecchr”
[ToBTOpenue, o6o0mmenue. Permenne

96 PaCUYETHBIX U KAYECTBEHHBIX 3a/1a4 04.05- bubnmnoreka [JOK
no teme "KIIJ[ TermoBbix 08.05 https://m.edsoo.ru/ff0c2a2?2
nsurareiaei"

IToBTOpenue, 0600IeHNE. Perenue
97 pacquII){Hx y; KalIGCI:BeHHBIX 3ama4 12.05- bubmmorexa LIOK
16.05 https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycTanoBoK"
[ToBTOpenue, 06ob1IeHNE.
98 .Ha60p];)TOpH;Ie pa6I:)ITBI 10 KypCy 12.05- Bubmmorexa OK
16.05 https://m.edsoo.ru/ff0c2¢c52
"CBeToBbI€ sIBJICHUS"
99 [ToBTOpenue, o6061meHue. Padora ¢ 18.05- bubnunoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/7f41a4a6
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TEKCTaMH 110 TeMe "3aKOHEI 23.05 https://m.edsoo.ru/ffOc2d6a
COXPaHEHHUs B MEXaHUKe"
100 HeOiszeHHZ’ (;605?;5214;52160” ¢ 1 18.05- bu6nuoreka [IOK
TERCTAMIL O TeMe TROICamT | 23.05  hitps:/m.edsoo.ru/ff0c2e82
BOJIHEI
01 | oo nroe tCaorome |1 18.05-  Bubmotexa LIOK
Y 23.05 https://m.edsoo.ru/ff0c3044
SIBIICHUS
2| oo ne e antronnen |1 25,05 Bubmmorexa LIOK
| 26.05 https://m.edsoo.ru/7f41a4a6
anepHas pusmnka
OBUIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHON MIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa30oBaTeJIbHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

UCIIOJIb30BaTh U3YUYEHHBIE MTOHATHUS
pa3ianuaTh SBJICHMS 110 ONUCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHUE

pacro3HaBaTh TPOSIBIIEHHME M3YyYCHHbIX (U3MUECKUX SBJICHUH B
OKpY’KarolleM MHpE, B TOM 4YHCiIe (U3NUECKUE SBICHHUS B MPHPOIE,

IIpyu 3TOM IICPCBOAUTL IMPAKTHYCCKYIO 3aJ1a4dy B yqe6Hon, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3NIECKUX SIBICHUI

1.4

1.5

OMKCHIBATh HW3YYCHHBIE CBOHCTBA Ten U (U3MUECKHE SBIICHHS,
UCTIONB3Ysl  (DM3WYECKHE BEIWYWHBI, TPH ONMUCAHWHM TPABHILHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOIB3YEMBIX BEIMYMH, UX
0003HAaYCHUS U €IUHUIIB PU3NUECKUX BEIUYHH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMYMHY C APYTUMHU
BEeJIMYMHAMH, CTPOWTH TpaUKU  HM3yYEHHBIX  3aBHCHMOCTCH

(1)I/I3I/I‘leCKI/IX BCIINYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBIICHUS W TPOIIECCHI,
UCIIONB3YSl M3YyYEHHbIE 3aKOHBI, MPU JTOM JaBaThb CIOBECHYIO
GOpMyIHMpPOBKY 3aKOHa W 3alUChIBaTh €r0 MaTeMaTH4YeCcKoe

BBIPa)KCHHE

1.6

1.7

OOBSICHATh (PM3MUECKUE SBICHHS, TPOIECCHI U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMid MPakTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBIATh IPUYMHHO-CIEICTBCHHbIE CBSI3U, CTPOUTh
oObsicHeHMe M3 1 — 2 JOrMYecKux IaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJICHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

peuiaTb paC‘IéTHHC 3aJa4yu B 1 -2 ﬂeﬁCTBHﬂ, HCIIOJIb3Ys 3aKOHbI U



(dbopMyIIbI, CBSI3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33Jla4dl  3alliChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢u3nueckre BeITMUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JaHHBIE, HEOOXOIUMBIE ISl PelIeHHs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTD MOJTYYEHHOW (PU3NUECKON BETUYUHBI

1.8

1.9

1.10

1.11

1.12

1.13

1.14

pacro3HaBaTh NpPOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh MpPU HOMOIIA
(Gu3N4ecKUX METOJOB, B ONHCAHUU MHCCIEJOBAaHUS  BBIACIATDH
npoBepseMoe  NpeAnoiokeHue  (THIOTe3y),  pa3iddyarb |
MHTEPIPETUPOBATh MOJIYUEHHBIH pe3yJbTaT, HaXOAWUTh OLIMOKH B

XO0J¢ OIIbITa, A€J1aThb BBIBOJBI 110 €TI0 PE3yJibTaTaM

MNpOBOAWUTL OIBITEL 110 HaGHIOIICHI/IIO (1)I/ISI/II-I€CKI/IX SIBJIECHUU WJIHN
(¢U3MYEeCKUX  CBOMCTB  Tel:  (opMyIHpoBaTh  MPOBEPSEMbIC
MPEINONIOKEeHUsI, CcoOUpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO

000pyIoBaHUs, 3aIIUCHIBATH X0/ OMBITA U (POPMYJIUPOBATH BHIBOJIBI

BBITIOJIHATE TIPSIMBIE W3MEPEHHs C HCIOJIBb30BAaHMEM AaHAJIOTOBBIX H
UQPOBBIX MPHUOOPOB, 3aMHMCHIBATh MOKAa3aHUA HPUOOPOB C yUETOM

3aJIaHHON a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

MPOBOAMTH  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (pU3NYECKOU
BEIMYMHBl OT JAPYrOM C MHCIOJNb30BAHUEM MPSMBIX H3MEPEHUl,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4EeOHOIO MCCIEIOBAaHUA, COOUPAThH
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEII0KEHHOMY ILIAHY,
¢buKcHpOoBaTh pe3yJbTaThl IMOJYYEHHON 3aBHUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIHUIl U TpadUKOB, JIEJIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

MIPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIHYUH, CIEIYs
NPEUI0KEHHON MHCTPYKIUH: TIPU BBIOJHEHUH U3MEPEHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOWU

BCINYHHBI

CO6J'IIOI[aTI> InpaBujia TCXHHUKH 0e301macHOCTH Ipu pa60Te C

n1abopaTOpHBIM 000pyIOBaHUEM

yKa3blBaTh MPUHLMIBI  JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb NPUHIMIBI JEHCTBUS H3YYEHHBIX
npuOOpOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO HX ONHUCAHMS,
UCMONb3ys 3HAaHUA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HGO6XOI[I/IMBIG (bl/ISI/I‘ICCKI/Ie 3aKOHBI U 3aKOHOMCPHOCTHU



1.15

MPUBOJIUTH TPUMEPHl  (HAXOAUTh WHPOPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCTIOIh30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHON
JKU3HU Jnig  obOecriedeHHuss O€30MacHOCTH Tpu  OOpaiieHuu C
npuOOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJIIOICHNS HOPM DKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpefie

1.16

1.17

1.18

OCYILIECTBISATH OTOOP MCTOYHMKOB MH(popmManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCS 3HAaHUM M IYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB
BBLICTIATE MHPOPMAIMIO, KOTOpas SABISETCS MPOTUBOPEUMBOW WIIH

MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/1aHui
HaY4YHOIIONYJISIDHYIO ~ JIUTEpaTrypy  (PU3MYECKOTO  COJAEp)KaHus,
CIpaBOYHBIE MaTepuaibl, pecypcel cetu IHTepHeT, Biaxersb
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(DOpMALUK

13 OJJHOUM 3HAKOBOM CHUCTEMBI B APYTYIO

cO31aBaThb COOCTBEHHEIE KpaTKUC NMUCbMCHHBIC U YCTHBIC COO6H.[€HI/I$I
Ha OCHOBE 2 — 3 UCTOYHHUKOB WHPOpMANMH (PU3UUECKOTO
COJZIEp>KaHusl, B TOM 4YHCJe MyOIUYHO JenaTh KpaTkue COOOIICHHUsS O
pe3yibpTaTax TPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPH STOM
IPaMOTHO UCIIOJIb30BaTh HM3YYCHHBIH IMOHATUHHBINA ammapar Kypca

(bu3HKH, COMPOBOKIATH BHICTYIJICHUE MPE3eHTAlUEH

1.19

8 KUIACC

Kon
NpoBePsieMOro
pe3yJabTarTa

1.1

IIPY BBINIOJHEHUH y4€OHBIX MMPOEKTOB M UCCIIEIOBAaHUI pacipenesiiaTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUU C IMOCTABICHHBIMH 33]]auaMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHM, AJEKBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ] B JI€ATENBHOCTh TIPYIIbI, BBICTpAUBATh
KOMMYHUKAaTUBHOE B3aMMOJCHCTBHE, YYUTBIBAS MHEHHE

OKPYXKaIOIIUX

HpOBepﬂeMbIe MPEAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1

00pa3oBaTeJIbHOM NMPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

HCIIOJBb30BaTh MMOHATHUA

1.2

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha



1.3

1.4

1.5

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUCCKUX SIBICHUM B
OKpY’KalollleM MHUpE, B TOM yucie (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aauy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIMA

ONUCHIBATh HW3YYEHHbIE CBOMCTBA Tel U (U3MUECKHe SBICHUS,
UCTONB3ysd (U3MYECKHE BEIMYUHBI, IMPU ONUCAHUU MPABUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICA  HCIOJIB3YEMbIX  BEJIUYHH,
0003HaYeHUs U eIMHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIbI,
CBS3BIBAIOIME JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(bMBUYECKUX BEIIMUNH

XapaKTCpUu3oBaTh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA W IPOLECCHI,
HUCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIpU 3TOM HaBaTb CJIOBECHYIO
(bOpMyJ'IHpOBKy 3aKOHa M  3allucCbiBaTb C€ro MaTrcMaTH4YCCKOC

BBIpAKEHHE

1.6

1.7

1.8

1.9

OOBSICHATH (PU3UUYECKUE MPOIECCHl U CBOWCTBA TEIN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKUX MIaroB ¢ MOMONIbI0 1 — 2 HM3y4EeHHBIX CBOMCTBA

¢bu3nuecKkux ABICHUM, GPU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemiats pacy€THble 3a7a4u B 2 — 3 JEHCTBHSI, UCTIONB3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONTNE (DU3MUSCKUE BEIIMIMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3aJ1a4H 3aIMChIBATh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX Ui peIIeHHs 3a/Jadyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEoOXonuMBbIe Al €€ pellieHus], MPOBOAUTh PacuéThl U CPaBHUBATDH
MOJIydeHHOE 3HAaYeHHE (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBbIMH

paciio3HaBaThb HpO6J’I€MBI, KOTOpPBIC MOKHO pPCHIUTHL IIpU ITOMOIIOH
(1)I/I3I/I‘-IGCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMCAHUC UCCIICAOBAHNsA, BBIACIIATD
MMPpOBEPACMOC MPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsSAAKa
IMPOBEACHWA UCCIICA0OBAaHM, ACJIaTh BBIBOABI

MMPOBOAWUTL OIIBITEI 110 Ha6JHOIIeHI/IIO (1)I/I3I/ILIGCKI/IX SIBIICHUIT HJIN

¢busznyeckux  CBOMCTB  Tenm:  (opmynHpoBaTh — IpOBEpsieMble

NPEINONIOKEeHUs,, coOMpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO



1.10

000pyI0BaHUs, OMMCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBI
BBIIIOJIHATB IPSIMBIE WM3MEPEHUS C HCIIOIb30BAHMEM aHAJIOTOBBIX
puOOpPOB U AATYUKOB (HHU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

MU3MEPEHHN ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

NPOBOJIUTH  HMCCIECIOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOMH
BEJIMYMHBI OT JPYrOM C HCIOJB30BAHUEM MPSIMBIX HW3MEPCHHMN:
IUIAHUPOBATh MCCIIEIOBAHUE, COOMpaTh YCTAHOBKY M BBINOJIHATH
U3MEpEeHMs, CcleAys  MpeajoKeHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl NOJIYYEHHOM 3aBUCUMOCTH B BHJE TabaMIl U rpaduKoB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IIPOBOANTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaAHOBKY,
(Q(S14% HpCI[J'IO)KGHHOfI HHCTPYKIIMHU, W  BBIYUCIATH 3HAUCHUC

BCINYHHBI

coOmogaTh TpaBWiIa TEXHUKH OE30MacHOCTH IpH pabore ¢

abopaTOPHBIM 000PYI0BAaHUEM

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOPOM HAa UX OIMCAHUA, HCIOJb3Ys
3HAHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTAaBIISITh CXEMBI
NMEKTPUYECKUX LENeld C IOCIeAOBaTENbHBIM W NapaUICIbHBIM
COCJMHEHHEM DJIEMEHTOB, pa3lindas yCJIOBHbIE 00O3HAYCHHS
AJIEMEHTOB JJIEKTPUYECKUX LICTIeH

OPUBOAUTH MNpUMEPhl (HAXOAUTh HMH(POpPMALUMIO O MpUMepax)
MPAaKTUYECKOTO UCTIOIH30BaHUS (PU3NIECKUX 3HAHUHA B MMOBCETHEBHON
KM3HM i obecriedeHus O€30MacHOCTH MpH  OOpallleHHH ¢
npubopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 310POBbS U
COOJIFOJICHHUS HOPM 3KOJIOTHYECKOT0 MOBEACHUS B OKpYXKaoIleH cpeie
OCYILLECTBIATh NOUCK MH(OpMaIK (GU3NIECKOTO COJEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM WM IIYTEM CpPAaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIACIATh HH(POPMALUIO, KOTOpas

SBIISICTCA MPOTHUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

HCIIOJIb30BAaTh IIPpU  BBIITOJHCHUU y‘-IC6HBIX 3aJIaHUM HAay4YHO-



1.19

1.20

9 KUIIACC

Kon
NpoBePsSIEeMOro
pe3yJbTara

HOMYJISIPHYIO JINTEPaTypy (U3NYECKOTO COJEpKAaHUs, CIPaBOYHBIC
MaTepuanbl, pecypcsl cetu MHrepHer; Bmageth npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBanusi WHPOPMAIUU U3 OTHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHbBIE MHCbMEHHBIE M KPATKUE YCTHBIE COOOIICHNUS,
0000mmas uHGOPMANMIO W3 HECKOJBKHUX HCTOYHHKOB (PH3UUECKOTO
cColiep’KaHusi, B TOM 4YHCIIe MYOJIMYHO MPEICTaBIsATh PE3yJIbTaThl
MPOEKTHOM WJIM MCCIENOBATEIbCKOM JEATEIIbBHOCTH, MPU 3ITOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHSATUMHBIA amnmapar Kypca

(bu3MKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIIUCH

MIPHU BBITIONHEHUH YYEOHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3MUECKUX
MIPOLIECCOB pacCHpeeNsiTh 00sI3aHHOCTU B IPYNIE B COOTBETCTBHH C
MOCTaBJIICHHBIMU  3a/la4aMH, CJIEAUTh 3a BBIINOJHEHUEM IUIAHA
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OIICHUBATh
COOCTBEHHBI BKJAJ B JCSITEIBHOCTh TPYIIbBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aUMOJCICTBUE,  MPOSBISASL  TOTOBHOCTH

pa3pemaTts KOHQIHKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

1.2

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUSA

pasinyaTth ABJICHHUSA MO0 OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIlleM MHUpEe, B TOM yucie (U3NYECKUe SBICHUS B MPUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTHUUYECKYIO 337a4dy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUM

OIMKMChIBATh H3YUYCHHBLIC CBOIMCTBA TE€I H (bHSI/I‘ICCKI/Ie SBJICHHA,
HCIIOJIb3YA (bI/ISI/I‘-IeCKI/Ie BCJIMYHHBI, IIpU OIIMCAHUU TIPABHUIIEHO
TPAKTOBATbH (1)I/I3I/I‘-I€CKI/II71 CMBICJI HCIIOJIB3YCMBIX BCJIMYHH,
0003HaYEHH U CANHUIIBI (I)I/ISI/IIICCKI/IX BCIINMYNH, HAXOJUTH (1)OpMy.]'H>I,

CBA3BIBAIOLME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMU



1.5

1.6

1.7

1.8

1.9

BEIMYMHAMH, CTPOUTh  TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(MBUYECKUX BEIMUNH

XapaKTEpU30BaTh CBOMCTBa TECII, (1)I/ISI/ILIGCKI/IC SABJICHUS W IIPOLECCHI,
HCIIOJIB3YA HW3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.HI/IpOBKy 3aKOHa MW  3alliMCbiBaTb €ro MaTr€MaTH4YCCKOC

BBIpAKEHHE

OOBSICHATH (PU3MUYECKUE MPOLECCHl U CBOMCTBA TEIN, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX MIaroB C MOMOIIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

¢bu3nUecKkux ABICHHUM, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacuéTHble 3a7aud (OmMparomMecs Ha cucreMy u3 2 — 3
YpaBHEHMIA), WCHONB3yS 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIINE
¢u3nyeckye BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/laud
3alHMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEJOCTAIONIME WIIH
M30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIL pEUIeHUs], TPOBOJIUTH pacy€Thl M OICHUBATh PEATHMCTHYHOCTD

MOJIYYCHHOI'O 3HAUCHUA (I)I/I3I/ILICCKOI\/'I BCJIIMYHHBI

paciio3HaBaTb l'IpO6J'ICMBI, KOTOPBIC MOKHO PpPCIIMTL IIpU IIOMOIIU
(1)I/I3I/I‘IeCKI/IX MCTOAO0B, HMCIIOJIB3Yys OMMCAHWEC HCCICAOBAHUs, BBIACIIATH
MMPOBCPACMOC TIPCAIIOJIOKCHNUC, OLCHUBATH IIPABUJIBHOCTL MOPAAKa
MMPpOBCACHUSA HCCIICAOBAHHA, [JACJIaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YyIIbTAThI Ha6HIO,Z[eHPII>’I 1 OIIBITOB

NPOBOANUTH OMNBITHI MO HAOMIONEHHIO (DU3MYECKUX SIBICHUH WIH
(bHU3HUECKUX CBOWCTB TEJI: CAMOCTOSATENILHO COOMpATh YCTAHOBKY U3
n30BITOYHOrO Habopa 00OpYyIOBaHHUS, ONUCHIBATH XOJ OMNBITA U €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOABI

1.10

1.11

IPOBOAMTH MpPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHI,
ompezessis CpelHee 3HauCHHE H3MepseMol BenuunHbl ((poKycHOe
paccrosiHue coOHMparomiell JIMH3bI), 00OCHOBBIBATH BHIOOP CriocoOa

U3MepeHus (M3MEpUTEIBHOTO Mprdopa)

MPOBOANTH HCCIEAOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEIHUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUMN: TUIAHHUPOBATH HUCCIIEIOBAHHE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl

HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘IGCKI/IX BCJINYNH B BHIAC Ta6JII/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

Fpa(i)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICOAOBAHUA

NPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHUH:
IUTAaHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATh W3MEPEHHUs, Cleays MNPEIIOKEHHON WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aAHAJIU3UPOBATH IIOJIyYCHHBIE

pe3yJIbTaThI C YYETOM 3aJAHHOM NOTPEIIHOCTA U3MEPEHUI

coOmoaTh NpaBWiIa TEXHUKU OE€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000pyI0BaHUEM

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENCH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPIOE TEJI0, TOUYSUHBIH UCTOYHHUK
CBeTa, Jyd4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HyKJIOHHas

MOZCIJIb aTOMHOTIO AApa

XapaKTepu30BaTh MNPUHIUINbBI JIEHCTBUA H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MUX OIMCAHUA, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHHH U HEOOXOIUMBIE

(dhu3HYeCcKre 3aKOHOMEPHOCTH

UCIOJIb30BAaTh CXEMbl M CXEMAaTU4YHblE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIbHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOILECCOB IMPH PEHICHUH y4eOHO-TTPAKTHYECKHX
3aj7iay, ONTUYECKHE CXEMBI JJIS MOCTPOSHHS N300paKeHUH B IMIIOCKOM
3epKajie 1 coduparouieit JuH3e

NPUBOANUTH TPHUMEPHl (HAXOAWTh HWHPOpPMALUIO O TpUMepax)
MPAKTHYECKOTO UCIIOIb30BaHUsI (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU U1 o0ecriedeHuss O€30MacHOCTH Tpu  OOpalleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U

COOJTI0IEHUST HOPM DKOJIOTHYECKOTO TIOBECHHS B OKPY KAIOIIEH cpesie

1.18

1.19

OCYIIECTBIIAThH MOUCK HH(pOpMaK GU3HIECKOTO CONCPIKAHUS B CETH
Wutepuer, camocrosTensHo GOpMyIUpys TOUCKOBBIM  3ampoc,
HAaxOJIUTh MYTH  OMNPEACNICHUs  JOCTOBEPHOCTH  MOJYYEHHOM
nH(pOpMallMd Ha OCHOBE HMEIOUIMXCS 3HAHUM M JOIMOJIHUTENbHBIX

HCTOYHHUKOB

UCIONIBb30BaTh IPU  BBHIMNOJIHEHMHM YYEOHBIX 3a/JaHUil  HaydHO-
HOMYJIAPHYIO JINTEpaTypy (U3NYECKOrO COJEpIKaHUs, CIPaBOYHbIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh NpuUéMaMHu

KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILUU U3 OJHOM



1.20

1.21

3HAKOBOM CUCTEMBI B IpYTyIO

CO3/1aBaTh COOCTBEHHbIE MHUCHMEHHBIE U YCTHBIE COOOINCHHUS Ha
OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHMX MHNCTOYHHKOB (1)1/131/1'—1601(01"0
coJiep’KaHusi, MyOJUYHO MPEACTABIATh PE3YyJIbTaThl NMPOECKTHOW WU
HCCJIE0BATENIbCKOM  JEeSTENbHOCTH, Opy  3TOM  I'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbI MOHATUMHBINA anmnapaTr U3y4aeMoro pasziena
GU3MKK U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

NP BBITIOJHEHUHN YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3UUECKUX
MIPOLIECCOB PACHpPENeNsITh 005 I3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTAaBJICHHBIMM  3aaadyaMH, CJICAUTb 3a BbIIIOJHCHUCM IIJIaHA
JNICUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJIAJ B JCSATENBHOCTh TPYMIMbBI, BBICTPAUBATH
KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHC, IMPOABJIAA T'OTOBHOCTbH

pa3permaTth KOHQIHKTHI



MMPOBEPAEMBIE 3JIEMEHTbBI COOEP KAHUA

7 KUIIACC

Kon Kon

pasaeiia 3JIEMECHTA

IIpoBepsieMbIe AJIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B TIO3HAHWUW OKPYXXAIOIIEI'O MHUPA

1.1

1.2

®uszuka — Hayka O Ipupoje. SBieHus NpUPOABL.
@usnyeckue SIBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,
3JIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIC

dusznueckue BeIMUYUHBL.  M3MepeHue  (PU3MUECKUX
BenuunH.  Pusuueckue  npubopsl.  IlorpemmHocTts

n3MepeHnil. MexxayHapoHas CUCTEMA €IMHUI]

1.3

1.4

1.5

EcrecTBeHHOHAYYHBII METOA TO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKA HAy4YHOTO BOINPOCA, BBIIBM)KCHHE THIIOTE3,
9KCHEPUMEHT 10 TPOBEPKE THUIOTE3, OOBsICHEHUE

HaO0JII0IaEMOTO SIBIIEHUS
Onucanne pU3NYECKHUX SABJICHUN C TTOMOIIBIO MOIeei

[IpakTrueckue paboOTHI:

##H#Parf##113Mepenne paccTOSIHUM.
###Par###I3mepenue 00bE€Ma KUIKOCTH W TBEPAOTO
Tena.

###Par###OnpeneneHue pasMepoB MaJIbIX TeJl.
###Par###I3mepenue  Temnepatypsl NpU  [TOMOIIU

KUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPaTyphl

I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

###Par#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmBITBI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###/|Biokenne  yvactunr  BemectBa.  CBs3b
CKOPOCTH  JBIDKEHHS  YacCTHI[ C  TeMIepaTypoOi.

BpoynoBckoe nBmxenue, muddy3us

2.3

BzauMmopneiicTBre yacTUI BEIIECTBA: NPUTIKCHUEC U

OTTAJIKMBAHHUC




###Parf### ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE

ra3oB, XUJIKOCTEH U TBEPIABIX (KPUCTALIUYCCKUX) TEI.

2.4 B3aumocBs3p MeEXIy CBOWCTBAMU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U MX ATOMHO-MOJEKYISPHBIM
CTPOCHUEM

2.5 Oco0OeHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTudyeckue paboTHI:
###Par###Onenka quamerpa aToMa METOJIOM PsiIoB (C
UCTIONB30BaHuEM (poTorpaduii).

2.6 #HHPar###OnbITh o HaAOJIFOIEHUIO TEIJIOBOTO

pacuIMpeHus ra3oB.
#H#H#Par###O0nbITeI 10 OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJIAPHOTO IMPUTAXKCHUSA

JIBIDKEHME U B3AUMOJIECTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHUE
###H#Par#H##CKopoCTb. Cpennsist CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JBWKE€HUHU. Pacy€r myTu U BpeMeHHU
JBUKEHUS
SBnenue uHepruu. 3akOoH HMHEpUUU. BzammopeiicTBue
33 TeJd Kak NPUYMHA U3MEHEHUS CKOPOCTU ABUKEHUS TEl.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par### lnotHOCTh BemecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BellleCTBa
3.5 Cuita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TEI
36 Cuna ymnpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' HOMOIIbIO TMHAMOMETpPA
37 ###Par###SIBnenue Tarorenus u cuna Tsokectu. Cuiia
' TSKECTH Ha Apyrux miuaHerax. Bec Tema. HeBecomocTh
33 Cuna tpeHusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.9 ##H#Parf##Cllo)KeHUe CUJI, HAIpPaBICHHBIX [0 OJHOM
' npsiMoid. PaBHOIEHCTBYIOIIAS CUIT
3.10 [IpakTnueckue pabOThI:



3.11

3.12

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBHIKEHUS
(mapuka B OKUAKOCTH, MOJENIU  DJIEKTPUYECKOTO
aBToMOOWIE W Tak jainee). OmnpeneneHue cpeaHe
CKOPOCTH CKOJBXKEHUs Opycka WIM IIapuka IIo
HAaKJIOHHOM miuockoctu. OmnpeneneHue  IUIOTHOCTU
TBEPIOTO Tena. OnbITHI, JI€MOHCTPUPYIOIIIHE
3aBHCUMOCTh pacTshKeHUs (aedopMari) mpyXKUHBI OT
NPUJIOKEHHON  cuiibl.  OMBITHL, JIE€MOHCTPUPYIOIIUE
3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapaKkTepa CONMMPUKACAOIIUXCS HOBerHOCTeﬁ

dusnuecKue SIBICHUS B IPUPOJE: IPUMEPHI ABWKECHHUSA C
Pa3IMYHBIMKM CKOPOCTSIMHU B )KMBOW U HEXXMBOU IIPUPOJIE,

JeCTBUE CUJIbI TPEHUSI B IPUPO/IE U TEXHUKE

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIMITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 TA30B

Hasnenune TBEpAoro tena. CrnocoObl YMEHBIICHUS H

+ YBEJIUYCHHUS 1aBICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEeMITepaTyphl
43 [Tepenava maBneHus: TBEPABIMHU TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [lHeBMaTHyeckue MalMHbI
3aBUCHUMOCTh  JABJICHUS JKUAKOCTU OT TIyOWHBI.
4.4 Iunpocratudecknii napagokc. CooOIIarommecs coCybl.
['uapaBnuyeckue MeXaHu3Mbl
AtMmocdepa 3emin u atmochepHoe Aasienue. [IpuunHel
45 CYyIIIECTBOBaHMUS BO3AYITHOW oOonouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHUS OT
BBICOTBI HaJ[ YPOBHEM MOPS
46 N3smepenue armocdepHoro mpasienus. llpuGopsr s
' U3MEpEeHHsI aTMOC(HEPHOIO AABJICHUS
JleiicTBHe >KMIIKOCTHM W raza Ha HOTPYXEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuiaa. 3aKoOH
Apxumena
4.8 [InaBanue ten. BoznyxominaBanue



4.9

[IpakTnueckue paboThI:

HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJAE OT
o0béMa TOTpYyKEHHOM B IKUAKOCTh YacTH Tela.
OnpeneneHne BBITAIKUBAOLIEH CUIIBI, JEHCTBYIOIIEH Ha
TENO, TOrpyXkEHHOe B  JKHUIKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAIKUBAOIIEH
CWJIBI, IEHCTBYIOIICH HAa TENO B >KUIKOCTH, OT 00BbEMa
NOTPYKEHHOU B JKUJAKOCTb YaCTH TeJIa U OT IUIOTHOCTHU
KUJKOCTH. KonctpynpoBanue  apeomerpa Wi
KOHCTPYMpPOBAaHHE  JIOAKM M OmpeaeleHue  eé

IPy30N0ABbEMHOCTH

4.10

4.11

duznueckue SABJICHHUA B npuponac: BJIMAHUC
aTMOC(l)epHOl"O JaBJICHHA Ha JKUBOH OpTraHu3M, IUIaBAHUC

pBIO

TexHuueckue yCTPOHCTBA: COOOILIAIOIINECS COCY/BI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUNA Tpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIIHOCTD, SHEPT U

5.1
5.2

53

54

5.5

5.6

5.7

5.8

59

Mexanuyeckas pabota
Mexanudeckass MOIITHOCTE

[IpocThle MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAs

iockocTh. [IpaBuiio paBHOBecHs pplyara
[IpumeneHue npaBuiIa paBHOBECHS pblyara K OJIOKy

«3omotoe  mpaBwio»  MexaHuku.  Koaddummenrt
I10JIE3HOTO NeicTBUS MEXaHU3MOB. [Ipocteie

MEXaHU3MBbI B OBITY U TEXHUKE
[ToTennmanpHas SHEPTUH TeJIa, TOTHATOTO HaJ 3eMIIEN
Kunernueckas sneprus

TlonHas MexaHHWYECKas OHEPTIU-. 3aKOoH H3MEHCHUS H

COXPAaHCHUA MEXaHUYEeCKOMH SHEpPIrun

[TpakTrueckue pabOTHI:



##H#Par###0npenencaue padOTbl CUIbl TPEHUS IIPU
PaBHOMEPHOM [IBW)KCHMHM Tella 10 TOPU30HTAJIBHON
nopepxHoctu. McciienoBanue yclIOBUM paBHOBECHS
ppuara. Msmepenne KIIJ[ HakIOHHOM MJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pblHaru B TCIIC

5.10
YyeJioBeKa
TexHuyeckue yCTpOMCTBA: pbIYar, TMOJABWXHBIM U
5.11 HETOJIBMKHBIA OJIOKH, HAKJIOHHAS TIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaena 3J1eMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE TOJOXKEHHUSI  MOJEKYISIPHO-KUHETHUYECKOM
61 TEOpPUH CTPOEHUs BemecTBa. Macca ©  pa3mepsl
. MosieKyn.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKMHETUUECKOU TEOPHUH
Mopnenun  TBEpAOro, KUAKOTO M Ta3000pa3HOTo
6.2 COCTOSIHMM BeriecTBa. Kpucrammueckue U aMopQHbIC
Tena
OObscHEeHHE CBOWMCTB razoB, )KUIKOCTEH M TBEPABIX TET
6 6.3 HAa OCHOBE IIOJIOKEHUH MOJEKYJIIPHOKUHETHUECKON
TEOPUH
6.4 CmauvBaHUE U KallWJUISIPHbBIE SIBJICHUS
6.5 TermoBoe pacuIupeHue U CoxaTue
6.6 Temmnepatypa. CBsi3zb TeMmmeparypsl €O CKOPOCTBIO
' TEIUIOBOTO JABM)KEHUS YaCTHUIL
67 Buytpennss sneprus. CnocoObl N3MEHEHUsS! BHYTPEHHEN
' SHEPTUHU: TEIUIOoTIepeiada U COBEpPIIIEHNE PaOOThI
6.8 Buasl Teronepegaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

HU3JIYUCHHC

KomnuectBo  TemnoTel.  YaelbpHasT — TEIIOEMKOCTD

BCIICCTBA

TeruiooOMeH u TEIIOBOE paBHOBECHE. Y paBHEHUE

TEII0BOro OajgaHca

IInaBnenue u OTBCPACBAHUC KPUCTATINIMUCCKHUX BCIICCTB.

Y,Z[CJ'IBHaH TCIIJIOTA IJIaBJICHUA

[TapooOpazoBanue u  koHaeHcamus.  Vcmapenue.
Kunenne. VYnpenbHas  Ttemiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO

IaBJICHUS
Brnaxnocts Bo3myxa
DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPaHUS

[Tpunmuner  paGotbl  TemmoBbix — aurarenein  KITJ
TEIJIOBOTO ABUTaTessl. TeluioBble ABUTAaTEeNIM M 3aluTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHUs U MPEBPAILECHUs SHEPIUHU B TEIIOBBIX

nporieccax

[TpakTuyeckue pabOTHI:

#H##Par#H#ONbITEL 10 OOHAPYKEHUIO JIEUCTBUS CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

###H#Par###0NbITBl 110  BBIPALMBAHUIO  KPUCTAIUIOB
MOBAPEHHOM COJIM WJIM caxapa.

#H#HPar###OnbITE o HaOJIFOIEHUTO TEIJIOBOTO
paclIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEJ.
###Par###Onpenenenue gaBieHUs] BO3AyXa B OajuloHe
HINpULA.

#H##Par###OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JTABJIEHUS] BO3JyXa OT ero oOobéMa M HarpeBaHusl WIIU
OXJIAKICHMSL.

##H#Par####1[poBepka runoTe3pl JTMHEMHON 3aBUCUMOCTU

JUIMHBI  CTOJIOMKA KUAKOCTH B TEPMOMETPUYCCKOU



6.18

TpyOKe OT TeMIepaTyphl.

###Par#Ht#Habnmronenue U3MEHEHUS BHYTpPEHHEMN
SHEPTUM Tejia B pe3yJbTaTe TEIUIonepeaaun U padboThl
BHEUTHUX CHIL

###Par#Ht#llccnenoBanue SBIEHUS TEMJIOOOMEHa TpU
CMEILIMBAHUU XOJIOJIHOW U TOPSTYEN BOJBI.
H#H##Par###Onpenenenue KOJINYECTBA TEIJIOTHI,
MOJTyYEHHOTO0 BOJIOM TMpH TEIIoOOOMEHEe C HarpeTbiM
METAJUIMYECKUM I[TUIHHIPOM.

#HH#Par#H##0Onpenenenue  yIenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue npouecca HCnapeHus.
#HH#Par###0npeneneHue  OTHOCUTEIBHOM — BJIAKHOCTHU
BO3/IyXa.

###Par###OnpenencHue yaeIbHONW TETUIOTHI TIIaBICHUS

JIBJA.

dwusnveckre SBICHHUS B TPHUPOJC: IMOBEPXHOCTHOE
HATSDKEHWE W KamWULIpHBIE SBICHHS B TPHPOJIE,
KpUCTAIJIBI B Tipupojie, u3nyuenue ConHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,

HMHEes, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalMJULAPBI,  IIPUMEPHI
WCIIOJIb30BAaHUsl KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIepaTypsl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETpPBI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTAaTCJ]Ib BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

Dnektpusanus Tel. [[Ba posa aIeKTpHIEeCKUX 3apsiioB

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH Kyiona
(3aBHCUMOCTb CHJIbI B3aUMOACUCTBHSI 3apSKEHHBIX TNl OT

BCJIMYMHEI 3apaa0B U paCCTOSAHUA MCKIAY TeJIaMI/I)

7.3

BJICKTpI/I‘-IeCKoe ITOJIC. HaHpﬂ)KéHHOCTB QJICKTPUYICCKOTO

nosist. [IpyuHIMN Ccyneprno3unuy 3JIEKTPUYECKUX I10JeH



(Ha KAYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuil 3apsaa. Ctpoenue aroma. [IpoBogHuku u
JUBIEKTPUKU
7.5 3aKOH COXpaHEHHUS JICKTPUUYECKOTrO 3apsiia
6 ONeKTpUueckuid  TOK.  YCIOBHUA  CYILIECTBOBaHHS
. AIEKTPUYECKOr0 TOKa. MICTOUHNKHN NOCTOSHHOTO TOKa
HevictBus BIIEKTPUYECKOTO TOKa (TertoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). DJIEKTPUYECKUH TOK B
KUIKOCTSIX U razax
. Onektpuyeckas 1enb. Cuina Toka. DJIEKTPHYECKOE
. HaIpsKEHUE
=9 CormpoTuBiieHme MPOBOJHUKA. VY nenvHOE
. CONPOTHUBJIEHUE BELIECTBA
7.10 3axon OMa Ui yyacTKa Lenu
[locnenoBarenbHoe W HapajuIeIbHOE  COEAMHEHUE
7.11
MIPOBOJTHUKOB
PaGora ¥ MOIIHOCTh JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenna
713 DJeKTpUYecKue e U MOTPEOUTENH SIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTostHHble MarHuThl. B3anMopaeiicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe mojie 3eMIM U €ro
' 3HAUEHHE ISl )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE MOJ€ IIEKTPUUECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHiToB B TEXHUKE
[lelicTBMe MarHMTHOrO NOJII Ha IPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNb MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
. JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHcIopTe
7.18 OnbiTel  @apanesa.  SIBIeHWE  3JIEKTPOMArHUTHOU



7.19

7.20

unaykiuu. [pasuio Jlenna

DIIeKTPOTeHEPATOP. Crioco6s1 TOJTYyYEHUS
ANEKTPUYECKOW  DHEPrUuu.  DIEKTPOCTAaHIMU  Ha

BO300HOBIISIEMBIX HICTOYHHUKAX SHCPTHUU

[TpakTrueckue pabOTHI:

OnbIThl 10 HAOTIOACHHUIO SNEKTPHU3AIUHN TEJ HHIYKIUEH
U IIPU COIIPUKOCHOBEHUHU.

UccnenoBanue nAeMCTBHS SIEKTPUYECKOrO TMOJS Ha
MTPOBOJTHUKH M TUDJIEKTPUKH.

COopka u mpoBepka pabOTBl SICKTPUUECKON IenHn
IMOCTOSHHOT'O TOKa.

N3mepenue u peryampoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
I/ICCHGILOBaHI/Ie 3aBUCHUMOCTH CHUJIbI TOKA, I/IIIYH_IGFO qepe3
pPEe3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha PEe3UCTOpE.

OmbITHI, JEMOHCTPUPYIOIINE 3aBHCUMOCTD
AJEKTPUYECKOTO COINPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTUHBI, TIJTOIAIM TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
MOCNIEOBATEIbHOM ~ COCIMHEHUU JIBYX PE3HCTOPOB.
IIpoBepka mpaBuia s CHIBI TOKA IPU IapajuICIbHOM
CoeMHeHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
AJICKTPUYECKOTO TOKa, HMIOYIIETO 4Yepe3 PEe3nCTop.
OmpeneneHue  MOIIHOCTUM  3JIEKTPUYECKOIO  TOKa,
BBIJIEIIIEMON Ha pe3ucTope. MccnenqoBanre 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHKEHUS
Ha Heil. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOICUCTBHS IIOCTOSHHBEIX MAarHHTOB.
N3yueHnne MarHuTHOTO IO TOCTOSTHHBIX MarHUTOB TIPH
uX oOBeNMHEHWHM U pasfeneHud. MccnemoBanue
JIEVCTBUSA JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENKY.

OnbITEl,  JEMOHCTPHUPYIOIIME  3aBUCHMOCTH  CHIIBI



BBHHMOHeﬁCTBHH KaTyIKM ¢ TOKOM W MAaruuTa OT CHUJIbL
TOKa W HaIpaBJICHUSA TOKAa B KaTYIIKC. I/I3y‘-IeHI/IC

ﬂeﬁCTBHH MAargiMuTHOrO I1oJisi Ha IMPOBOAHHUK C TOKOM.

Konctpynposanue U U3y4CHHE paboThI
DIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJIBUIaTEIbHONM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO SIBJICHUA 3J'I€KTp0MaFHI/ITHOI>'I HWHAYKIWHA:
HUCCICIOBAaHUC W3MCHEHHMI 3HAYCHUS U HaITpaBJICHUA

HHAYKIOUOHHOI'O TOKA

7.21

7.22

Odusnueckre SBICHUS B MPUPOJE: AJIEKTPUUECKUE
ABIIEHUST B  arMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoICcoB,
POJIb MarHUTHOTO TOJIS JJISI )KU3HU Ha 3emile, MOJISIPHOE

CHUSHUC

TexHuueckue yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP,
BOJIBTMETDP, PEOCTAT, CYETUUK DJICKTPUUYECKON DHEPIHUH,
3JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsi), NEKTPUUYECKUE
[IPEIOXPAHUTENHN, DJIEKTPOMATHUT, 3JEKTPOJBUTATEID

IMOCTOAHHOI'O TOKa, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUIIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPKAHUS
pazzneina
MEXAHMWYECKMUE ABJIEHUA
Mexannyeckoe IBHKeHHE. MarepuanpHas — TOYKA.
5.1 Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE IPAMOJIMHEWHOE JBUKEHUE
##H#Parf##HepaBHOMEepHOE MPSAMOJIMHENHOE ABU)KEHHUE.
8.4 Cpennsis W MIHOBEHHass CKOpPOCTb Tejla  IpHU

HCPAaBHOMCEPHOM JBUKCHUU



VYckopenue. PaBHOyCKOpeHHOE HPSIMOJIMHENHOE

8.5
JBUKEHHE
8.6 #H##Par###CBo0onHO0e anenne. OneITe! I anunes
###Par###PaBHOMEpPHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepuon m wacrora oOpameHus. JluHeiiHas U yrioBas
ckopocTH. LleHTpocTpemMurenbHoe yCKOpeHHue
8.8 ITepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tpertnit 3akon HeroToHa
8.11 HHPar#H##] [puHIUN Cyneprno3uliuy CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#H#Par###Cwia TpeHMs: CWIa TPEHUS CKOJIbXKEHUS,
813 CHUJIa TPEHHUS MTOKOSI, IPYTHe BUJIbI TPEHUS
###Par###Cuna  TsSDKECTH M 3aKOH  BCEMHUPHOTO
814 TSATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUS
JBuxenne  miaHer  Bokpyr  Comnma.  IlepBas
815 KOCMHU4ecKasi ckopocTb. HeBecoMOCTh U neperpys3ku
PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEPAOE
8.16 oo
###Par###PaBHoBecHe TBEPIOro Tela C 3aKpEIIEHHON
817 OCbI0 BpameHuss. MomeHT cwibl. LleHTp Tsxkectn
8.18 Nmnynse Tena. U3menenue umiynbca. UMIynbe cuibl
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 #H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexannyeckasi paboTa U MOLTHOCTh
PaGora cumn Tsxectu, ynpyroctd, TpeHusa. CBA3b
8.22 SHEPTUU U PAOOTHI
[loreHunanbHast SHEprus Tena, MOJHATOTO  HaJ
823 MOBEPXHOCTHIO 3eMIn
8.24 [ToTeHnManbHasg SHEPrUsl CHKATON MPY>KUHBI
###Par###Kunetnueckas  sHeprusi.  Teopema 0
825 KMHETUYECKON YHEPTUHU
8.26 #H##Par###3akoH coXxpaHeHUs MEXaHUYECKOW SHEPTUn



8.27

8.28

[TpakTuyeckue paboOTHI:

OrnpezesieHne CpeaHE CKOPOCTH CKOJIBKEHUS Opycka
WIA JBIKEHHS IIapuKa IO HAKIOHHOW IUTOCKOCTH.
OmnpezneneHue yCKOpeHHUsl Tesla IPU PaBHOYCKOPEHHOM
JIBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka rUIOTE3bI: €CIM MPH PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayalbHOM CKOPOCTU IYTH OTHOCSTCS
KaKk psAa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
POMEKYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPMalbHOTO JaBieHus. OmnpexneneHue
kod(dduimenTa TpeHUs CKONbXKeHHs. OrnpeeneHne
KECTKOCTU TpYyKuHbl. Omnpenenenue padOThl CHIIBI
TPEHUS TIpU PABHOMEPHOM JBWKEHHM Tejla IO
TOPU30HTANIbHON MoBepXHOCTH. Ompenenenne padoThl
CWJIBl  YOPYrocTH  Npu  noabéMe  rpysa ¢
UCTIOJIb30BAaHUEM  HEMOJBMKHOTO U TOABHYKHOTO
0JI0KOB

dusnueckue SBJICHUSA B MPUPOJE: NMPUIUBBI U OTJIUBBI,
nBkeHue 1uiaHeT COJIHEYHOW CHCTEMBI, PEaKTHBHOE

JABVIXCHUC )KHUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHHAOMETpP, AATYUKH

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

Koneb6arensnoe apmxenne. OCHOBHBIE XapaKTEPUCTHKH

KOJICOaHMI1: TIEPHO/I, 9acTOTa, aMILUTUTY/a

9.2

9.3

94

Maremaruueckuit u IIPYKAHHBIN MasITHUKHU.
[IpeBparteHue SHepruu MpH KoJIeOATEITHHOM JIBH)KCHHUH
3aryxawmue kojebaHus. BriHYXIeHHBIE KoJeOaHUs.
Pe3onanc

Mexannueckue BOJHBI. CBOMCTBA MEXaHHYECKHUX BOJIH.

HpOI[OJ'IBHI)IG " IONCPEYHBIC BOJIHBI. ,HJ'H/IHa BOJIHbI H

CKOpOCTh €€ pacrpocTpaHeHHs. MeXaHHMYECKUE BOJIHBI B
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9.5
9.6

9.7

9.8

TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk u yiabTpa3Byk

[TpakTudeckue paboOTHI:

Ompenenenne 4acTOThl W Tepuoja  KoseOaHMid
MaTeMaTHYEeCKOTO MasiTHUKA.

Ompenenenne 4YacTOThl W Tepuoja  KosieOaHMi
MPYKUHHOTO MassTHUKA

WccnepoBanne 3aBUCUMOCTH — Tmepuoia  KosieOaHMid
MOJBEHIEHHOT0 K HUTH Tpy3a OT JJUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tmepuoia  KoseOaHMid
NPY>KUHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuoja KoJIcOaHMit rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacCChl Ipy3a U KECTKOCTU
NpY>KUHBL. M3MepeHne yCKkopeHus: CBOOOTHOTO TafcHUs
®dusnueckue SBICHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB

JKUBOTHBIMH, 3CMIICTPACCHUC, celicMHu4YecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIIOIb30BAHKE

yIBTPa3ByKa B ObITY M TEXHUKE

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

:‘)HCKTpOMaFHI/ITHOC IIO0JIC. BHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHuTHas npupoja cera. CKOpPOCTh CBeTa.

' BonHoBBIE CBOMCTBaA cBETa

[IpakTuueckue paboTHI:

10.4 W3yyeHue CBOMCTB  DIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa
Ouznueckue SBICHUS B TPUPOAE: OHOJOTHUYECKOE

10.5 JeicTBre BUJUMOTO, yIbTPauOIETOBOTO u
PEHTI€HOBCKOTO U3ITy4YECHHUI

10.6 Texauueckue YCTPOMCTBA: UCIIOJIb30BaHUE

QJICKTPOMAarouTHLIX BOJIH AJIA COTOBOM CBSI3H
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CBETOBbBIE ABJIEHUA

11.1 JIyueBast monens cBera. MicTouHMKY cBETa
11.2 IIpssMonuHENHOE pacpOCTpaHEHUE CBETA
113 Otpaxxenue ceta. Ilnockoe 3epkano. 3aKOH OTpaKEHUS
' CBETa
114 [Ipenomiienne cBera. 3aKOH MpPEJIOMJIEHHS CBETa.
' ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIvnza. Xop nyuel B IMH3E
116 Ontuueckas cucrema ¢oroannapara, MHUKPOCKONa HU
' TejecKona
117 I'ma3 kak onrudeckas cucrema. biHM30pyKoOCTh H
' JAIbHO30PKOCTh
118 Paznoxenue 6emoro ceera B ciektp. OnbiTel HhtoTOHA.
' CrnoxeHue CeKTpajabHBIX LBETOB. Jlucnepcus ceeTa
[IpakTuyeckne paboOTHI:
###HPar###ccneqoBanue 3aBHCUMOCTH yria
OTpa)XKEHUsI CBETOBOIO JIy4ya OT yIJia MajJeHUsl.
###Par#H#113yuenne  XapakTepUCTHK  HM300pa’keHuUs
IpeaMeTa B INIOCKOM 3€pKalle.
###HPar###ccnenoBanue 3aBHCUMOCTH yriia
IIPEJIOMJICHUSI CBETOBOIO Jiyda OT YIVIa MaJEHUsl Ha
119 IPaHUILIE «BO3JyX — CTEKIION.
' ###Par###lonyuenne M300paXeHU C  MOMOIIBIO
CcOOMpAarOIIe TUH3HI.
###Par###Onpenenenue  (QOKYCHOIO pacCTOSHUS U
OINTUYECKOH CHIIBbI cCOOMparoIel TNH3BI.
#H##HPar###ONBITEl 10 pa3oKEHHIO OEIoro cBeTa B
CIEKTP.
##H#Par###OMNbITBl TI0 BOCHPUATHIO I[BETA IPEIMETOB
U WX HAOIIOACHUN Yepe3 LBETOBbIE (PUIBTPHI
®dusnueckue sBIeHUs B npupoze: 3atMeHus ConHua u
11.10 JlyHbI, 1IBE€TA TEN, ONTUYECKUE SBICHUS B aTtMocdepe
(uBeT Heba, pedpakus, paayra, MUPax)
11.11 Texuuueckue YCTPOMCTBA: OYKHU, IIEPUCKOII,
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doroanmapar, ONTUIECKUE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u muiaHerapHas MoOJEIb aToOMA.
' Mogaens atoma bopa
122 Hcnyckanve W MOTJIOMEHHE CBeTa aTOMOM. KBaHTHI
' JIunenyaTsie CIIEKTPBI
12.3 PagnoaxtuBHOCTH. Anb(a, OeTa- U ramMmma-u3IydeHus
124 Crpoenune artomHOoro snpa. HykioHHas Mopenb
' aTOMHOTO sapa. M3otomnsl
125 PannoaktuBHele mnpeBpamienus. [lepuon momypacnana
' ATOMHBIX SJEP
12.6 AnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U
' MacCOBOI'0 YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. MctouHuku sHeprun
' CouHIta 1 3B€31Q
12.9 Snepnas osHepretuka. JleiicTBHE  paaMOaKTUBHBIX
' W3ITy4YEHUH Ha KUBbIE OPraHU3MbI
[TpakTiyeckue paboTHI:
HaGmronenue CIUIONIHBIX W JIMHEWYATBIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE JHEPIHMM YacCTHUIbI
o0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHA
®dusnueckue SBICHUSA B IPUPOJAE: €CTECTBECHHBIN
pasvoaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
12.11 PaaoOaKTUBHOE M3JIIy4YCHUE TPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PATUOAKTHBHBIX W3JIyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'ILHHﬁ A03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonumanue ponaum  (GU3MKM B HAy4yHOMl  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTHh 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3H
U TI03HABAa€MOCTU SIBICHUU MPUPOABI, O POJH DIKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeil poaud (U3MKM B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHKM M TEXHOJOTui, 00 3BOJIOLUU
(Gu3HYECKUX 3HAHUH M UX POJIM B IEJIOCTHOW €CTeCTBEHHOHAYYHOM
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOILECCOB OKPY)KAIOILIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHUs O BHJAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI TeOpuu
CTpOEHMsI BellecTBa, O (U3NYECKON CYIIHOCTU SIBICHUN MPUPOIBI
(MEXaHMYECKUX, TEIJIOBBIX, JJICKTPOMAarHUTHBIX H KBAHTOBBIX);
YMEHHUE pa3audaTh SBJICHUS 110 OMHCAHUIO X XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3MYecKoe SBJICHHE;
YMEHHE PacliO3HABATh MPOSBICHUE M3yUYECHHBIX (PU3NYCCKUX SBIICHUHN
B OKpYXalollleM MHpEe, BBIIESAs MX CYIIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Brnanenue ocHOBamMu TMOHSITUHHOIO anmapara U CHMBOJHYECKOIO
s3blKa (PU3UKKA W UCIHONB30BaHUE UX JUISl pelieHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOHCTBA Tei, (U3MYCCKUE SIBICHHUS U

MPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIC H SMITUPHUECKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBA TEII U (I)I/ISI/I‘-ICCKI/IC SIBJICHHA,

UCTIONB3Ys (PU3UYECKUE BETUIHHBI

Brnagerne ocHOBaMH METOJOB HAYYHOTO TIO3HAHUS C y4ETOM
coOmro/ieHus MpaBuil O€30MacHOro TpyAa: HabmoaeHHe (PU3NUSCKUX
SIBJIEHUI

YMCHHUC CaMOCTOATCIILHO CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U3 JTJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLHUH, OMUCHIBATH XOJ
OIIBITA U 3aMUCBIBATh €0 PE3YyJIbTAThI, (POPMYIMPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEpPEHHI (PU3MUECKUX BEITMUUH:
YMEHHE IUJJAaHUPOBAaTh M3MEPEHMs, CaMOCTOSTENBHO COOHpaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HWHCTPYKLUH, BBIYUCIATH
3HAYE€HUE BEJIMYMHBI U AHAJIM3UPOBATh IOJIyUYEHHBIE PE3yJIbTaThl C
y4E€TOM 3aJaHHON MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBE/ICHUE  HECIOKHBIX  HKCIEPUMEHTAIBHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENILHO ~ COOMpPAaTh AKCIEPUMEHTAIBHYIO YCTaHOBKY H
IIPOBOAMTH  MCCIEAOBAaHWE IO  WHCTPYKUUH,  IPEIACTABIATH
MIOJIyYE€HHBIE 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BUJE TaONIULl U
rpaMKOB, yUUTHIBATh MOIPEIIHOCTH, JIENIaTh BHIBOJIBI IO pe3yJIbTaTaM

HUCCjIca0BaHusA

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3Mueckux  Mojenei
(MaTepuanbHas TO4Ka, aOCOJIIOTHO TBEPJOE TENO, MOAEITH CTPOCHHS
ra3oB, JKHJIKOCTEH W TBEPIBIX TeEJ, IUIAHETApHAas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb ATOMHOIO siipa) U yMEHUE NPUMEHATh UX I

00BbsICHEHHSI (PU3MYECKUX TPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE TPOLIECChl U CBOMCTBA Ted, B TOM
qyucie€ U B KOHTEKCTE CUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PM3UUECKUX

SIBIICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

VYMmeHue pemath pacuéTHble 3ajaud (Ha Oaze 2 — 3 ypaBHeHWMI),
UCIONB3YSl 3aKOHBI U (opMynbl, CBs3bIBalOIIUME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUChIBaTh KpaTKOE YCJIOBHE 3a/ayH,
BBISIBJIATh HEAOCTAIOIIUE JAaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIBL,
HEoOXonuMBbIe ISl € pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIC JaHHbBIC,
MPOBOAMUTH pPAcu€Thl W OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOIO
3HA4YeHUs (PU3NYECKON BEIMYHMHBI; YMEHHUE ONPENeATh Pa3MEPHOCTb

(bu3nYeCcKOi BETUYHHBI, MOTYYCHHON MPU PEIICHUH 3a1a4U

YMeHue xapakTepu3oBaTh MPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe€ OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTHYECKHUX MPOIECCOB MO MX OMUCAHUIO, MCIIOIB3Ys 3HAHUS O

CBOMCTBaX q)HBH‘IeCKI/IX SIBICHUM U HeO6XOI[I/IMBIC (1)I/ISI/I‘IGCKI/IC




10

11

3aKOHOMEPHOCTH

YMeHHe UCMONb30BaTh 3HAHUS O (U3MYECKHX SBJICHUAX B
MOBCETHEBHOM JKM3HM i o0ecnedeHuss O€30MacHOCTH  TpH
oOpamieHud ¢ OBITOBBIMM ~ OpuOOpaMH M TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COOJIOAECHUS HOPM
HKOJIOTMYECKOTO TIIOBEJIEHUS B OKpY)KalILIeld cpeae; MOHUMaHHE
HEOOXOIMMOCTH MPUMEHEHUs JOCTHXKEHUH (PU3MKH U TEXHOJIOTUH

AJI1 paiuOHAJIBHOTO IMPUPOAOIIOJIE30BaHUA

OnbIT moucKa, MpeoOpa3oBaHUS M MPEICTaBICHUS HWH(GOpMALUU
(GU3UYECKOTO CONEpP)KaHUSA C HCIOJNb30BAaHHEM HH(POPMAIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATH JIOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM Ha OCHOBE MMEIONIMXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaTh  IpHU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3HYECKOTO CONEPIKAHUS, CIPABOYHBIC MaTepUalbl, PECYpPChl CETH
Wutepner; BnageHue 0a30BBIMM  HaBBIKAMHU  MPEOOpa3OBaHUS
uHpOpMAaIllMM U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyi0; yMEHHE
CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE U YCTHbIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKUX NUCTOYHHUKOB



IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe aBuxkeHue. MatepuanbHast Touka. CucremMa oOTcyéTa.
' OTHOCUTENBHOCTH JIBHKEHUS
PaBHOMepHOE U HepaBHOMepHOe ABMkeHue. CpenHss ckopocTs. Dopmyra
1.2 JUTSl BBIYUCIICHUS CPeHEN CKOpOoCTU: vV = S/t
PaBHOMepHOE TIPSAMONMHENHOE NBH)KEHHE. 3aBHCUMOCTh KOOPJIWHATHI Tella
OT BPEMEHH B CJIydae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBFKCHHSI:
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BpEMEHH MAJIsi MPOEKIMH CKOPOCTH, MPOCKIHH
nepeMenieHus, MyTH, KOOpJAUHATHI MpPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHM B Cllydyae PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBHKCHHUS:
2
Self) =vp, =i+ = ;
2
DopMynbl UIsI TPOEKIMH TIEPEMEIICHUS, MPOCKIIUA CKOPOCTH M TPOSKIIHH
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 5. D=y, -t+a,- =
U.T('f) =y, ta, -1,
a.(t)=canst,
U:I: = U;__T: =2a,s,
I'padvku 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOEKIUU YCKOPEHHUS, MPOCKIHH
CKOPOCTH, TPOEKIMH TEepEeMENICHUsI, KOOPAUHATHI MPU PaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM JIBH>KEHUU
CBobonnoe magenue. @opmybl, OMUCHIBAIONINE CBOOOJHOE TaJIeHUE Tela
1.5 M0 BEPTUKAIU (JBIDKCHUE TeJla BHU3 WJIM BBEPX OTHOCHUTEIIHLHO TTOBEPXHOCTH

3emnu). ['paduku 3aBUCUMOCTH OT BpPEMEHHU MMl MPOEKIUU YCKOPEHHS,



HOPOEKIMH CKOPOCTH W KOOPJIMHATHI NMPH CBOOOAHOM MAJEHUM Tella IO
BEPTHUKAIIN
CKopocTh paBHOMEpPHOI'O JIBMJKEHHUS Tela IO OKpyXHOCTH. HampaBieHue
CKOPOCTH.

®opmyiia 1Sl BBIYUCICHHUS CKOPOCTH YEPE3 PAINYC OKPY>KHOCTH U TEPUON

oOpareHus:
2R
=
T

LentpoctpemurensHoe yckopenue. HampapieHue HEHTPOCTPEMUTETHLHOTO

yckopenusi. @opmyiia JIJ1sl BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. - v
=R
dopmyia, CBSI3bIBAIOIIAs IEPUO] U YACTOTY OOpaIeHHUS:
V= 1
T
Macca. [1notHocTs Bemecta. @opmyra il BBIYUCIECHUS TIOTHOCTH:
= m
1.7 V
1.8 Cuna — BekTopHas uznueckas BenuyrHa. CloxeHue CHil
1.9 SIBnenue unepuu. llepsriii 3akoH HeroTOHA
Bropoii 3akon HeroTona:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOpPAa YCKOPEHHUS TeJla U BEKTOpa CHUJIbI,
JIEUCTBYIOILEH HA TEJIO
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 FE—ﬂ:_F:l—L?
1.12 Tpenue Mokos U TpeHUe CKOJbKEeHHs. Dopmyna s BBIYUCICHUS MOIYJIS



CHJIbl TPCHUSA CKOJILKCHUS:

szp-;"-f

Hedopmarus Tena. Ynpyrue u Heynpyrue naedopmanuu. 3aK0oH YIpyrou

nedopmanuu (3akoH ['yka):

113 F=k-Al

BC@MHpHO@ TATOTEHME. 3aKOH BCCMUPHOTO TATOTCHUSA:
My -1,
F=g. .11
R
Cuina TsixecTu. Y CKOpeHre CBOOOHOTO MaACHHUS.

1.14
dopmyia i BEIYUCICHHUS CUJIBI TSXKECTH BOJIM3M noBepxHocTu 3emiuu: F =

mg.
JiBmxenue miaHet Bokpyr ConHua. [TepBas kocMudeckasi CKOPOCTb.

HeBecomocTh 1 meperpy3ku
Nmmnynse Tena — BekTopHas (pu3ndeckas BeJIMUMHA.
1.15 p=mo
HNmnynbe cucremsl Tel. U3MeHeHne uMiryibca. MMiynbe cusibl

3akoH COXpaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
1.16 p=nyUy +im, U, =const
PeakTuBHOE JABHOKCHHC

Mexannueckasi pabota. @opmyia Al BEIYUCICHUS paOOThl CUIIBL:

A=Fscosc
Mexannueckas MOITHOCTE:
1.17
=4
I
18 Kunernueckas n noteHmanbHas sHeprus. Gopmysia ajsi BBIYUCICHUS

KUHETUYECKON IHEPTUU:



2

Ly
Be=y

TeopeMa o knHeTHYECKOW SHEprun. PopMyra I BBIYUCICHUS

[OTCHIMAIILHON SHEPTUHU TeJa, IIOJHATOIO

HaJ 3eMIIEH:

EP =mgh

Mexanndeckast SHEpPTHSL:

E=E;+E p
1.19 3aKOH COXpaHEeHMsI MeXaHN4eCKOoM aHeprun. Popmyia ajs 3aKoHa
COXPAHEHHUsI MEXaHUUYECKOM SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpamenne MeXaHU4EeCKON YHEPIUH ITPU HATMYMH CUJIBI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE IIPABUIIO» MEXAHHUKH.
Poruar. Momenrt cunsi: M - FL.
VYcioBue paBHOBECHS phluara:
M +M, +..=0
1.20
[ToasvxHbI 1 HeMOABWXKHBIN O0510Ku. KIIJ[ mpocThIx MEXaHU3MOB,
S Aﬂmeam
Aaarpaqenm.ﬁ
JlaBiienue TBEpAOTO TENA.
@dopmyna 175 BBIYMCIICHUSI 1aBJICHHs TBEPIOIO Tena:
F
pP= -
101 JaBnenue raza. ATMochepHoe JaBlIeHUE.
' I'unpocraTnyeckoe AaBieHNE BHYTPH KUIKOCTH.
®dopmyna 1715 BEIYMCIICHNS JaBICHUS BHYTPH KUIKOCTH:
P=pgh+Dx,
1.22 3axoH Ilackans. ['mapaBauueckuii mpecc
123 3akoH Apxumena. Popmyna [Uisl ONPEIECIICHUS BBITAJIKUBAIOIIECH CHIIBI,

JEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM ra3:




1.24

1.25

1.26

1.27

1.28

1.29

F_-‘l._I:m. = ng

VYcnoBue maBanus Teia. [1naBanue CYI0B U BO31YXOIIJIaBAHUC

Mexanndeckue KojieOaHWs. AMIUIMTYAA, TEPUOJ W YacToTa KOJICOAHWH.

dopmyiia, CBSI3bIBAIOIIAs YACTOTY M NIEPUO/ KOJIeOaHUI:

MaremaTuueckuid M TPYXKUHHBIA MasATHUKU. [IpeBpailieHHe sHEpruu mnpu

KOJICOATETEHOM JIBU)KCHUHT
3aryxaromue kojaebanus. Beinyxaennsie konedanus. Pezonanc

MexaHu4ecKre BOJIHEI. HpOl[OJII:HI)IG 1 NOTICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI

CKOPOCTE paCIpoOCTpaHCHUA BOJIHBI:

A=v-T

3Byk. ['poMKOCTh U BbICOTa 3BYyKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha TpaHMIIC
IByX cpel. MHdpa3Byk U ynbTpa3ByK

IIpaxmuueckue pabomoi

W3mepenue cpenHeil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHUJIbI; KECTKOCTU
NPYXKUHBL; KOO UIIHMEHTA TPEHHSI CKOJIBKEHUS; Pa0OThI CUIIBI TPEHUS, CUIIBI
YIPYrOCTH; CpEAHEN CKOPOCTHU JBMXKEHUS OpYyCKa 110 HAKJIIOHHOH IIOCKOCTH;
YCKOpEHHUs1 OpycKa MpH JIBWKCHWU MO HAKIOHHOW IIOCKOCTH; YacTOTHI U
nepuoja KojeOaHMM MaTeMaTHYeCKOro MAasTHMKA; 4acTOThl M Hepuoja
KOJICOAaHUH TPYKUHHOTO MAasTHUKA; MOMEHTa CHJIBI, JEHCTBYIOIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH MpH NOAbEME TIpy3a C IOMOILIBIO
HETOJBIKHOTO O5l0Ka; paboThl CWIIBI YOPYrocTH NpH MOABEME TIpys3a ¢
MOMOIIBIO TIOJBMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOTpyKEHHOU
YacTU TeJla U OT IUIOTHOCTU JKUJKOCTH; HE3aBHCHMOCTHU BBITAJIKUBAIOIIEH
CHJIBI OT MAacChl TeJa; CHJIbl TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMaJbHOTO
JIABJIEHUs] U OT poJia TOBEPXHOCTH; CHJIBl YNPYrOCTH, BO3HUKAIOLIEH B
Mpy)XHWHE, OT CTENeHH AedopMaIiy NpyKUHBI; YCKOpEHUs Opycka OT yria
HAaKJIOHAa HaIpaBsIOUIel; mepuoaa (4acToThl) KojeOaHWH HUTSHOTO
MasiTHUKa OT JJIMHBI HUTH; TEPHOAa KoJeOaHU MPY>KUHHOTO MasTHHKA OT
Macchl TIpy3a W KECTKOCTH MPYKHUHBI, MCCIEJOBAaHUE HE3aBUCUMOCTHU

nepuoia KoJieOaHW HUTSHOTO MasTHHKa OT Macchl rpy3a. [IpoBepka



YCJIOBHsI paBHOBECHS pblYyara
Qusuueckue s61eHUs 8 npupooe: TPUMEPHl JBIKEHUS C pa3IMYHBIMHU
CKOPOCTSIMH B JKMBOM M HEXHMBOM IPUPOJAE, ACUCTBUE CUIBI TPEHUA B

npupoac M TCXHUKC, NPUIIMBBI U OTJIUBBI, IBUKCHHUC IIIAHCT ConHeuHou

1.30 CHCTEMBI, PEAKTUBHOE JBWKCHUE JKWBBIX OPTraHW3MOB, DbhIYard B TeEJE
4eNoBeKa, BIUsSHIE aTMOC(HEpPHOro JaBJICHUs Ha )KHUBOW OpPraHu3M, IIaBaHHe
pBIO, BOCHIPHUATHE 3BYKOB JKHBOTHBIMH, 3EMJICTPSCEHUE, CEHCMUYCCKUE
BOJIHBI, I[yHaMH, X0
Texuuueckue ycmpotiicmea: CIMIAOMETP, JaTYUKHU MOJIOKEHHUSI, pACCTOSHUS U
YCKOPEHHS, JUHAMOMETp, MOJIIUIHUKH, PAKETBI, pbIYar, IMOJABWKHBIN U

131 HETOBUKHBIA OJIOKHU, HAKIIOHHAS TJIOCKOCTh, MIPOCThIE MEXaHU3MBbI B OBITY,

' COOOIIAIOIIMECS COCY/Ibl, YCTPOMCTBO BOJOMPOBOIA, THIPABINYECKUN TTpecce,
MaHOMETpP, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

2 TEIIJIOBBIE SBJIEHU S
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU CTPOCHHS

2.1 BemecTBa. Mojenn TBEPAOTO, JKUIKOTO M Tra3000pa3HOr0 COCTOSTHHI
BerecTBa. Kpucramnndeckue u amopgHbIe Tena

- JBwxenue wuactui] BemiecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTUIl C

' Temneparypoil. bpoynosckoe aBimkenue, nuddysus

2.3 CmauuBaHuE U KanWJUISIPHBIE SIBICHUS

2.4 TemnnoBoe pacmMpeHne u cxKaTUe

2.5 TerioBoe paBHOBECHE

)6 BryTtpennss sHeprusi. Pabota u Terionepenada Kak CrocoObl M3MEHEHHS

' BHYTPEHHEH YHEPTUU

2.7 Buasl Teronepenaun: TemIONpOBOIHOCTb, KOHBEKIIMS, U31yUYEHUE
HarpeBanue wu oxnaxnaenue Tten. KonudecTBO TEMIOThHL. Y elibHas
TEIIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHMsI SHEPIuu B TEIUIOBBIX MpOIlleccax. Y paBHEHUE TEIIOBOTO
2.9 OajaHca:

Q+0,+..=0



2.10

2.11

2.12

2.13

2.14

Ucnapenune u konaeHcauus. Mi3MeHeHHe BHYTPEHHEW 3HEPTrUM B IMpOLECcCe
WCIIAPEHUS M KOHJeHcauuu. KumneHue KUIKOCTH. YIelibHas TeIioTa

napooOpazoBanus: L = Q/m
BnaxnocTs BO31yxa

[InaBnenne u kpucraummzauus. V3MeHeHHWE BHYTPEHHEH OHHEPruM IIpH

IJIaBJICHUU U KpHUCTAJIJIM3allN. Y,)ICJ'II)HaSI TCIIOTA IIJIaBJICHUA

BHyTpeHHss1 SHeprus cropaHus TOIUIMBA. YJelbHas TEIUIOTAa CropaHUs

TOIUIMBA: ¢ = Q/m

[Ipunuune! padote! TemnoBbix aurateneii. KI1/[ reroBoro asuraresns

2.15

2.16

2.17

3.1

Ipakmuueckue pabomwl

W3mepeHre  yAeNbHOW  TEIUIOEMKOCTH  METAJUIMYECKOrOo  IIWJIMHJPA;
KOJIMYECTBA TEIUIOTHI, IIOJIyYEHHOTO BOJOM KOMHATHOM TeMIIepaTypsl
(uKCUpOBaHHOM Macchl, B KOTOPYIO OIYILEH HarpeTblii MHIUHAP;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThiM LWIMHIPOM, MOCIE OMYCKaHUS
€ro B BOJly KOMHAaTHOM TeMIIEpaTypbl; OTHOCUTEIBHOM BIAXKHOCTU BO3/1yXa;
yIEIbHOW  TEIUIOTHl  IUIaBIEHUS JbpJa. MccienoBaHue  HM3MEHEHHUS
TEMIEPaTypbl BOABI MPHU PA3INYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHa IpH

CMEIIMBAaHUHU XOJOIHON U ropﬂqeﬁ BOJBI; IpOoLeCCa UCIIAPCHUA

Qusuueckue sA6leHUs 6 npupode: TOBEPXHOCTHOE HATSKEHHE U
KallWUIApHbIE SBJICHHUS B MPHUPOJE, KPHUCTAUIbI B MPHUPOJAE, H3ITydYEHHE
ConHia, 3amep3aHue BOJAOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmeéa:  KalMWUISIPbl, TPUMEPHl  HCIOJH30BaAHUS
KPUCTAJUIOB, JKUAKOCTHBI TEpMOMETp, MAATYUK TEMIEPaTyphbl, TEpPMOC,
CHUCTEMa OTOIUIEHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOHHa,
JBUTATEIh BHYTPEHHETO CTOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

:‘)J'IeKTpI/ISaI_[I/IH TCII. I[Ba BH A SJICKTPUYCCKUX 3aps10B



32 BsaumonerictBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUsI JIEKTPUUYECKOTO 3apsia
34 Onekrtpuyeckoe mnone. Hanpspk€HHOCTh snexktpuyeckoro mnons. IlpuHiun
CYTIEPIO3UIIMH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuueckux 3apsaoB. JleMcTBHE 3IEKTPUYECKOTO MO Ha
3JeKTpUYecKue 3apsabl. [[pOBOAHUKY U JUIIEKTPUKU
[ToctosHHBIN 35eKTpUYeCKUi TOK. JleHCTBUS 3yeKkTpuyeckoro Toka. Cunia
Toka. Hampsixenue.
3.6 I=q/t,U=A/q
DNEKTPUUECKOE CONTPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE COIPOTUBIICHUE:
3.7 R =pl/S
18 3akoH OMa a5 yyacTka aiekrpudeckoi nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
- - - - .
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannenbHOE COeTMHEHNE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=I+1,; Rzi.
1 F 1 oL 2
CwMmenaHHble COeTMHEHHS TIPOBOJHUKOB
Pabota u MomHOCTE AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoynsa — Jlenua:
2
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHuTHoe 1oOJIE MPSMOrO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHOM MHIYKLIUH
313 MarauTHOE€ MOJie TMOCTOSSHHOIO MarHuTa. B3auMoaencTBue TOCTOSTHHBIX
MarHuTOB
3.14 JleficTBre MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM



3.15

Omnbitel @apazes. SABnenue anexkTpoMariuTHol nHAYKIMU. [IpaBuno Jlenna

Ipaxmuyeckue pabomuol

W3mepeHne  AIEKTPUYECKOTO  CONPOTHUBIICHHS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUIECKOTO TOKA; PaOOTHI ANIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOMIETO B MPOBOJHUKE

(p C3UCTOPHI, naMnqua) , OT HAIIPpAKCHHUA Ha KOHHOAX IPOBOJHHKA,

3.16 3aBUCHMOCTH COIPOTUBICHUS OT JJIMHBI [POBOJHHMKA, IUIOIIAAN €Tro
MOTIEPEYHOTO CEYEHUS U YJIETbHOTO CONMPOTUBIICHUS.
IIpoBepka  mpaBwia A AIEKTPUUECKOTO HaIPSKEHUS npu
MOCJIEIOBATEIbHOM ~ COCAMHEHUH MPOBOJHMKOB; TpaBWJia JJisi  CHJIBI
EKTPUYECKOr0 TOKa MpU MapaJlIeIbHOM COEIMHEHUH IPOBOJHHUKOB
(pe3ucTophl U TaMIOYKa)
Qusuueckue s61eHUs 6 npupode: DIIEKTPUUECKHUE SIBICHHUS B aTtMmocdepe,

3.17 JJNIEKTPUYECTBO KHUBBIX OPTraHU3MOB, MAarHUTHOE TIoJie 3emid, Japeid
MOJIFOCOB, POJIb MArHUTHOIO MOJIS AJIs )KU3HU HA 3eMJie, MOJISPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEPMETP, BOJbTMETP, pPEOCTar,
CYETUMUK  DJICKTPUYECKON HOHEPTUM, DIIEKTPOOCBETUTEIBHBIE MPHUOOPHI,

3.18 HarpeBaTelibHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEIOXPAHUTEINN, AJIEKTPOMATHUT, 3JIEKTPOJIBUTATENb IMOCTOSHHOTO TOKA,
TFe€HEPATOP MOCTOSHHOIO TOKA

3.19 OnekTpoMarHuTHbIe BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH

3.20 JlyueBas monenb cBeta. [IpsamonnHeitHOe paclipoCTpaHEHHE CBETA

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaiio

3.22 [Ipenomiienue cBeta. 3aKOH MPETOMIICHHS CBETA

3.23 Hucnepcus cseta

324 Jlunza. Xop nydeit B iun3e. DokycHOE paccTossHUE JTUH3BL. ONTHYECKAsT CHIIa

' muH3bl: D = 1/F

3.25 ['ma3 kak onTudeckas cucrema. OnTuyeckue mpuodopbl
Ilpaxmuuyeckue pabomuwl
###Par#H#l13MepeHne ONTUYECKON CHIIBI COOMparoIIel JTHH3BI, (POKYCHOTO

326 pacctosiHusi cobuparoieil JauH3bl (MO0 CBOWCTBY paBEHCTBA pa3MepoB

npeaMeTa U H300paskeHus], KOTr/ia IpeIMEeT PaclojIoXkKeH B ABOIHOM (okyce),
II0KAa3aTessl MPEeJIOMIIEHUs CTEKIa.

###Parf#H#llccnenoBanue CBOWCTBA M300paXKEHUSI, TOJYYCHHOTO C TIOMOIIBIO




c06npa}omel71 JIMH3bI;, U3MCHCHUA (bOKYCHOFO PaCCTOSAHUA ABYX CJIOKCHHBIX
JIMH3; 3aBUCUMOCTHU yIJia NPCIOMIICHHUA CBECTOBOTO JIyda OT yrIJia MaJCHUs Ha

T'paHHUILC «KBO3AYX — CTCKIIO»

Qusuueckue asnenus 6 npupooe: 3armenus Connua u JlyHbI, 1[BeTa Tel,

327 ONTHYECKUE sBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoticmea. OYKH, TEPUCKOI, (poToammapar, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
Al PamnoaktuBHOCTh. Anb(da-, Oera-, ramMmma-usnydeHus. Peakumm anbda-u
. OeTa-pacmnajna
42 Omnwitel Pesepdopaa mo paccesHuto anbda-uactuil. [lnaHerapHas mojenb
' aToMa
43 CoctaB aromHoro sipa. M3oronst
4.4 [Tepuoa nmonypacmnajga aTOMHBIX siiep
4.5 SnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsiI0BOTO U MACCOBOTO YUCET
Qusuueckue A61EHUS 6 Npupooe: €CTECTBEHHbIM paJlOaKTUBHBIN (OH,
4.6 KOCMHUYECKHE Jy4d, PaTUOAKTHBHOE H3IyYEHUE NPUPOTHBIX MHUHEPAOB,
JEHUCTBHE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M 4YeJI0BEKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKOI, WHIAUBUAYAIbHBIA JIO3UMETP,

KaMepa BI/IJ'ILCOHa, AACPHAA SHEPTCTUKA



