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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmebl, mpenctaBieHHbix B DPI'OC OO0, a Ttakke ¢ yd4éroM
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
JeATebHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanusauun TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIETr0 00pa30BaHus.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenus: (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0coOeHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usnke pa3padoTaHa C IENbI0 OKa3aHUSI METOAMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.
®uszrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB U SIBJICHUH, W3y4aeMbIX XUMUEH,
Oouosorueit, actpoHoMuend u pundeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CII0CcO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUI O MUDE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHONW TpPAaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usumkn Ha 0a30BOM YypOBHE MpENAIoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIUMH €CTEeCTBEHHOHAYYHYIO TPaMOTHOCTb:!
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICJOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHuss (U3MKUM HAa yYpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHMs OIpPENEICHBI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OpPraHU3aLUIX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbL,
yrBepxka€HHON pemenreM Koisernn MunncrepcTBa npocsemenus Poccuiickoin @enepanun
(mpotokoun ot 3 nekabps 2019 r. Ne [TIK4BH).
Heaun n3yyeHus Gpu3nKu:
e mpuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOy4yaloluuxcs K HaydHOMY H3YyYEHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHWH O HAyYHOM METOJe TMO3HaHUS U (HOopMHUpOBaHHE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3ydyeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue TpPEACTABICHUN O poNid (DU3UKHU AT PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTaBICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHEUIIEeMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.



JlocTikeHre STHX Iefeil mporpamMmbl Mo (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

e npuoOpereHHEe 3HAHMKA O JAUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKHX,

TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHNEM TIOJTy4YEHHBIX 3HAHU;

® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 3a/Ja4 C HCIOJIH30BAHUEM
(bU3NIECKUX MOIENeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIBb30BAaHHEM
M3MEPHUTEIBHBIX PHOOPOB;

e ocBOeHHE TPHEMOB pabOTH ¢ HWH(popMaIue (GHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHOOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GU3WKH, aHaIW3 M KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLIUY;

® 3HAKOMCTBO CO cepamu MpodeCcCUOHATHHON IEATETbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKEHHUAX (PU3HMUECKON HAYKH.

Ha usydenune ¢usuxu (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Heenio).

[Ipennaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX paboT U OMBITOB HOCUT
PEKOMEHATENBHBIN XapakTep, YUUTeNb JelaeT BhIOOp TMPOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONIIXCs, CITUCKA KCIIEPUMEHTATbHBIX
3aJJaHnH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka 1 e€ poJib B NO3HAHUM OKPY’KAIOIEro MUpa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXaHHUUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTe u3MepeHnid. MexayHapoiHas CHCTEMa €IMHHII.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT MpUpoay. EcTecTBeHHOHAay4YHBIN
METOJi IMO3HAHUS: HAOJIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABW)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUIOTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(u3NYECKUX SBJICHUN C IOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. Mexannueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MATHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®wuznyeckue NMpUOOPHI M MPOLEAypa MPSAMBIX U3MEPEHHH aHAJOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

Onpenenenre HeHbI JEIEHUS MIKAIbl H3MEPUTEIBHOTO Mprbdopa.
N3mepenune paccTossHUI.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne temmeparypbl OpH IOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEPATYPHI.
6. IIpoBenenue ucciaenoBaHHWA IO MPOBEPKE T'MIOTE3bl: AAJIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3Mepbl. ONBITBI, IOKa3bIBAIOIIUE
JMCKPETHOE CTPOCHHE BEUIECTBA.

JIBmkeHue dactul BemiecTBa. CBsA3b CKOPOCTH JBMXKCHMS 4YacTUL C TEMIEPAaTypOM.
bpoyHoBckoe nBmwxenue, auddysus. B3aumopeilicTBue dYacTul] BellecTBa: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHE TIa30B, JKUAKOCTEH M TBEPIBIX
(kpucTasuIMyeckux) Teia. B3auMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX

COCTOSIHUSIX M MX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIEL

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUSI.

2. HabGmonenue nuddysun.

3. HalOnronenue siBIeHHM, OOBACHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAaHHEM YaCTHUIL

BEIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIONIb30BaHUEM (oTorpaduit).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHHUS.

Pasznen 3. /IBuskeHue u B3aumMojaeiicTBUE TeJl.

Mexanuyeckoe JIBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBmKeHHe. CKOpOCTb.
CpenHsist CKOPOCTh ITPU HEPABHOMEPHOM JBMKEHHU. Pacd€r myTH U BpeMEeHH JBUKCHHSI.

agrwdE



SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBue Tel Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JBMXEHHMS Tel. Macca kak mepa umHepTHOCcTH Tena. IlnotHocte BemectBa. CBsi3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec tema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHogelicTBytomas cuil. Cuna tpeHus. TpeHue CKOJIbKEHUsS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopocTH NPSAMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs] HHEPIUHU.
Habmronenue n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEI.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIapUKa B KHUJAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajee).
2. OmpeneneHune cpemHel CKOPOCTH CKOJNBKEHHS OpycKa WM IapuKa MO0 HAKIOHHON
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKEeHHs (IedopMalinu) NpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUSI OT Beca Tena U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U yBEJTMUEHUS JaBiaeHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua gaBrieHus TBEPIBIMU TellaMU, KUAKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
riyounbl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAHMS BO3IYLIHOM
o6onoukn 3emau. OnwiTr Toppuyennu. M3mepenue aTrmMochepHOro HaBlICHHSA. 3aBUCHMOCTH
aTMOc(epHOro JaBJICHHA OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mppasinueckuii npecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa TOTPYKEHHOM 4YacTH Tena W

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CHIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUIaBaHME WJIM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopusie pabomot u onvimol.
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1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOW B KHUIKOCTh
Y4acTH TeJa.

2. OmpeneneHue BBHITAIKUBAIOIICH CHJIBI, ACWCTBYIONICH HA TeNO, MOTPYXEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHOHN B KUAKOCTb YAaCTH Teja U OT IJIOTHOCTU
KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKM U OIpeneieHue €€

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[Ipocthie MexaHU3MBbI: pblyar, OJOK, HakKJIOHHas IJIOCKOCTh. IlpaBmiio paBHOBecHs
priuara. [lpumeHeHue npaBusaa paBHOBECHs pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpoctsix MexaHu3MoB. [IpocTbie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexannueckas sHeprus. KuHermueckas W mnoTreHUuualnbHas 3Heprus. I[IpeBpamienne
OJIHOTO BUJIa MEXaHUYECKOM YHEPTHUH B IPYroi. 3aKOH COXPAHEHMS SJHEPTUU B MEXAHMKE.

emoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne pabOTHl CHIBI TPEHHUS NPU PABHOMEPHOM JBIKEHHUH Teja IO

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnemoBanue yCIOBUI paBHOBECHS phlUyara.
3. Hamepenwne KII/| HakIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHUYECKOUW SHEPTHH.
8 KVIACC

Pa3pnen 6. TenioBble siBJIeHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHUS BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOT0 COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KUHETHYECKOM Teopur. (CMauuMBaHUWE U KanmWwUIApHbIC sBICHUS. TeruioBoe
pacIIupeHHe U CKATUE.

Temmnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHSI YacTHII.
Buytpennsis sHeprus. CrnocoObl H3MEHEHHMS BHYTPEHHEW »SHEpruu: Tervionepenada u
coBepleHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHas TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro OanaHca. [lnaBineHne W OTBEpAECBaHHE KPUCTATMYECKUX
BEIIECTB. YJenpHas TemioTa IuiaBneHus. I[lapooOpazoBanume u KoHaeHcanus. lcmapenwue.
Kunenue. YnenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCHMOCTh TEMIEPAaTyphl KUIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Mpunnuner padotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aLATA OKPYKAIOIIEN CPEBL.

3aKOH COXpaHEHUs U MPEBPAIllCHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.



Habmoienne 6poyHOBCKOTO JIBIKEHUSI.

Hab6monenue muddysumn.

Habmoienue SBICHUI CMaYiBaHUS M KAMAJUTSIPHBIX SBJICHHM.

Habmroienue TemioBoro pacimpeHus Tell.

N3menenne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU HITH OXJIAXKICHUU.
[IpaBuna u3amepeHus TeMrneparypsl.

Bunael Tenonepenayu.

OxsaxxieHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanue nipu coBepiiieHur paboThl BHEITHUMU CHJIAMH.

0. CpaBHeHUE TETUIOEMKOCTEH PA3IMYHBIX BEIICCTB.

1. HaGmroieHue KureHus.

12. Habmo1eHue TIOCTOSTHCTBA TEMITEPATyPhI P TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopusie padbomot u onvimel.

OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnpITHI 0 BRIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
Omnpenenenue naBieHUs BO3AyXa B OJIJIOHE IITPHUIIA.

OnebIThI, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTb JaBJICHHUS BO3JyXxa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka TrHUMOTE3bl JUMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTA B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOnroneHne n3MeHEeHUs BHYTPEHHEH SHEPTUU Tejla B Pe3ysibTaTe TeIuionepeaadn 1
paboTHl BHEIIIHUX CHUL.

HccnenoBanue sBIIeHUS TETIOOOMEHA MTPU CMEINIMBAHUHN XOJIOIHON U TOPSYCH BOJIBI.

9. Ompenenenue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeTbiM METAIMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenpHON TETUIOEMKOCTH BEIIIECTBA.

11. VccnenoBanue mpoiiecca UCapeHHus..

12. Onpenenenrie OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

13. Omnpenenenue yneabHOM TEIUIOTHI MIJIaBJICHUS Jb/IA.

Pa3znen 7. diiekTpryeckne 1 MarHuTHbIE sIBJICHHSI.

Onektpusanus Tenl. J[Ba posja 3JIEKTpUUYECKHMX 3apsaoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH Kyrnona (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3apsA7I0B U PACCTOSIHUS MEXK]Y TEIaMH).

Onekrpuueckoe noJsie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cyneprno3unuun
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaoB. DIeMEHTapHbIM 3nekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOJHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUH TOK. YCIOBHUS CYIIECTBOBAHUSA 3JEKTPUUYECKOro ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JlelCTBUA SIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DlekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJEJIbHOE CONPOTHBIICEHHE BemiecTBa. 3akoH OMa uig  yyacTKa LEMH.
[TocnenoBarenbHOE M NapaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
Y IOTPEOUTENH IEKTPUUYECKOI Heprun B ObITy. KOpoTKOE 3aMbIKaHHE.

[TocTrosiHHbie MarHuThl. B3anmoneicTBHE TOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHOe noJie 3eMJIM U €ro 3HaueHHe JUIs KU3HU Ha 3emuie. OnbiT Dpcrena. MaraHuTHoe nosie
ANEKTPUUECKOTO TOKa. [I[puMeHeHue 3MeKTpOMarHiToB B TeXHUKE. [[eficTBe MarHUTHOTO MOJIA
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Ha TPOBOJHUK C TOKOM. OJEKTPOJBUIaTelb IMOCTOSIHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa pojia AIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.

YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas NHIYKIHS.

3aKOoH COXpaHEHUs AIEKTPUUECCKUX 3apsI/IOB.

[TpOBOTHUKY U TUDIIEKTPUKH.

MoienupoBaHH€e CUIIOBBIX JTUHHUM 3JIEKTPUYECKOTO TOJIS.

HcToOYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

0. DnexTpuYecKuid TOK B )KHIKOCTH.

1. T"a30BHIit pa3ps.

12. 3mepenune CHITBI TOKa aMIIEPMETPOM.

13. N3mepenue 3MeKTPHIECKOT0 HAPSOKEHUST BOJIBTMETPOM.

14. Peoctat u Mara3uH CONMPOTHBIICHU.

15. BzanmoelicTBre MOCTOSTHHBIX MarHUTOB.

16. MoenrpoBaHue HEBO3MOXHOCTH Pa3JIeJICHHS IOJIFOCOB MarHUTa.

17. MoenupoBaHue MArHUTHBIX TTOJICH MOCTOSTHHBIX MarHUTOB.

18. OnmbiT Dpcrena.

19. MaruuTtHOe 10JI€ TOKa. DJIEKTPOMAarHuT.

20. JleificTBME MarHUTHOTO TIOJISI HAa TIPOBOJTHUK C TOKOM.

21. DneKkTpoaABUTATENh MIOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBIICHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

23. Onbrter Dapages.

24. 3aBUCHMOCTbH HAIPaBJICHUsI UHIYKIIMOHHOTO TOKA OT YCIOBUM €ro BOSHUKHOBEHHUS.

25. DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH T MHIYKIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue neicTBUS IIEKTPUUECKOTO MOJIA HA TPOBOJAHUKH U JUAICKTPUKH.

CO6opka u mpoBepKka padoThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

N3mepenue u perynupoBaHUe CUITbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YePE3 PEIUCTOP, OT COMPOTUBICHHS

pEe3UCTOpa U HAMIPSKEHUS Ha PEIUCTOPE.

7. OmnbITel, JEMOHCTPHUPYIOIIUME  3aBHUCUMOCTh  JJEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJIHHUKA OT €ro JJIUHBI, TUIOIIAIN MOMEPEYHOT0 CEYCHHs K MaTepHana.

8. TlpoBepka mpaBuiia CIIOKEHUS HAMpPsDKEHUNW TpPU TOCIENOBATENHHOM COCIUHEHHUH
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia Ajs CHIIBI TOKA MPU NMapaieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Ompenenenne pabOThI AIMEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop.

11. Ompenenenre MOIIHOCTH JEKTPUUECKOTO TOKA, BBIIEISIEMO Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIaMIOUKY, OT HalpsHKCHUS
Ha HEH.

13. Onpenenenune KIIJ] HarpeBarens.

14. UccnenmoBaHue MarHUTHOTO B3aMMOJICHCTBYS MTOCTOSTHHBIX MAarHUTOB.
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15. U3yueHne MarHMTHOrO II0JIsI IOCTOSIHHBIX MArHUTOB IpU UX OOBEAMHEHUU W
pa3feIcHUN.

16. UccnenoBanue AeWCTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIlPaBJIEHUS TOKA B KaTYyIIKE.

18. 3yyenne neHCTBUS MarHUTHOTO IOJISE HA TPOBOTHHUK C TOKOM.

19. KonctpynpoBaHue 1 u3y4eHue paboThl IIEKTPOABUTATEIIS.

20. Usmepenne KII/{ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnBITHl MO WCCIEIOBAHUIO SBJICHHUS 3JICKTPOMArHUTHOW WHIYKIMU: HCCIEIOBAaHUE
W3MEHEHUN 3HAYEHUS U HallpaBJICHUsI HHAYKIMOHHOIO TOKa.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJICHH.

Mexannueckoe npuxeHune. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoJuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJiuHeiiHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla MpU HEPaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMoiinHelHOe aBkeHne. CBoOoaHOe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKPY)KHOCTH. [lepron u yactorta oOpamenus. JIuaeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[TepBoiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akon Herotona. IIpuHnmn
CYIIEPITO3HIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHHUsI CKOJIBKEHUS, CUjla TPEHUS
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TSXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TMaJeHUs.
JBmwxenune r1ianetr BOkpyr Comnma. IlepBas kocmuueckast ckopoctb. HeBecomocth u
MEepErpy3KHu.

PaBHOBecne marepuanbHOU ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. M3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAHEHHUS! UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cun TsbkectH, ynpyroctd, TpeHus. Cs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas sHEeprus cxaroi npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HaGmroneHue MEXaHUYECKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTE€Hd W TPACKTOPHM IBMKEHHS OAHOTO U TOTO K€ TeJa OTHOCHUTEIHHO
Pa3HbIX TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI MPSAMOJIUHEHHOTO ABUKEHUS.

HccnenoBanue Npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue 1BHXeHHs Tena 10 OKPYKHOCTH.

Habnronenne MexaHU4YecKuX SIBJICHUI, TPOUCXOSIIINX B cucTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIBHO KaOnHeTa (DU3UKH.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUJIBI.
Habmronenne paBeHcTBa CUJl MPU B3aUMOICHCTBUU TEIL.

N3meneHue Beca Tena Npu YCKOPEHHOM JIBH)KEHHH.

10 [lepengaua numMnynbca Ipu B3aMMOICUCTBUH TET.

11. TIpeoOpa3oBaHusl SHEPTUU MPU B3AUMOJCHCTBUH TEll.
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12. CoxpaneHue UMITy/Ibca IpU HEYPYTOM B3aHMMOACHCTBHH.

13. Coxpanenue UMITyiIbca Ipu aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGmroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaneHre MeXaHUYECKOM SHEPTHH MTPU CBOOOTHOM Ta/ICHHH.

16. CoxpaneHne MeXaHU4ECKOM SHEPTUH MTPH ABIKEHUU TeJla MO JCHCTBUEM MPY>KUHBL.

Jlabopamopubvie padbomot u onvimel.

1. KoHcrpynpoBaHue TpakTa JUisl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBMXKEHMSI
LIapyKa WU TEJIEKKH.

2. OmpeneneHue CpeaHE CKOPOCTH CKOJILKEHHUs OpycKa WIIM JBWKCHHS IIApHKa II0
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne yCKOPEHHs Tejla NPHU PAaBHOYCKOPEHHOM [BM)KCHUHU 110 HAKIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHUU 0€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka TUMOTE3Bl: €CAM MPU PABHOYCKOPEHHOM JIBW)KEHHMHM O0€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSITCS KaK psiJA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHHU OJTMHAKOBEI.

6. HccrenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKECHHS OT CHIIBI HOPMAaJbHOTO

JTABJICHHUS.

Omnpenenenne kodPpPUIIMEHTA TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTH MPYKHUHBI.

9. Ompenenenrie pabOTBl CHIBI TPEHUS TPU PABHOMEPHOM JIBWKCHHH TeJa II0

TOPU30HTAIBHON TOBEPXHOCTH.
10. Onpenenenue pabOTHI CUIIBI YOPYTOCTH TPH TOIBEME T'py3a C HCIHOJB30BAHHUEM
HEMOABM)KHOTO U MOABMKHOTO OJIOKOB.

11. V3ydeHue 3aKkOHA COXpAaHEHUS SHEPTHH.

Pa3nen 9. Mexanu4veckue Ko0J1e0aHUSA U BOJHBI.

KonebatenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOAHWM: MEpPHOJ, 4acToTa,
aMIUITyJa. MaTreMatuyeckuii W TPYKUHHBIM MasTHUKW. [IpeBpamieHue »sHepruu mnpu
KoJie0aTeIbHOM JBUKEHUU.

3aryxaromue kojebanus. BeiHyxneHHsie koneOanus. Pesonanc. Mexanndyeckue BOJHBI.
CpoiicTBa MexaHM4ecKux BOJH. [Ipo/iosibHBIE U MONEepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTD
e€ pacnpocTpaHeHus. MexaHn4eckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKHIE BOJTHBL.

3Byk. ['pomMKkOCTh 3ByKa 1 BeicoTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

emoncmpayuu.

Habmonenue xoneGaHuii Te Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmroenue BBIHYXIEHHBIX KOJIEOaHHM U pEe30HAHCA.

Pacnipoctpanenue mpooabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUECKHIA pEe30HaHC.

./Iaﬁopamopnble paoomul u onvimol.

1. Onpenenenune 4acTOTHI U epHOAA KOIeOaHUN MaTeMaTUYeCKOro MasiTHUKA.

2. OmpeneneHue 4acTOThI M NEpUOJIa KOJIeOaHUH MPYKMHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH NEpHOAa KOJEOAHUM MOABEIIEHHOTO K HUTH Tpy3a OT
JUITMHBI HUTH.

4. WccnenoBaHue 3aBHCHMOCTH NEpHOJAA KOJEOAHUM MPYKMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBHCMMOCTH IEpHOAA KOJIEOAHUN TIpy3a, MOABELUICHHOIO K HHUTH, OT
Macchl Tpy3a.
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6. OmbITBl, JEMOHCTPUPYIOIIME 33aBHUCUMOCTh Iepuojia KoleOaHWW MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. V3mepeHue ycKopeHus: CBOOOAHOIO Na/ICHNUS.
Pa3nes 10. D1ekTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE TNoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJIH. Mcnonbp3oBaHue 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM
CBSI3HU.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BoxHOBBIE CBOMCTBA CBETA.
Jlabopamopusvie pabomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOUIbI0 MOOMIIBHOTO TesedoHa.
Paznen 11. CBeToBbIe IBJICHHS.
JlyueBas mozens cBera. Mcrounuku cera. lIpsMosmHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust ConHna u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEe OTpa’kKeHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPAaXKEHUsI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox myueit B mnumH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1abHO30PKOCTb.
Paznoxxenue 6enoro csera B criekTp. OnbiThl HptoToHa. Clio)keHne CEKTPabHBIX LIBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparoiei JTruH3e.
XoJ1 ay4del B pacCEeUBalOIeH JIMH3E.
[Tonyuenue n3006pakeHH ¢ TOMOIIBIO JINH3.
. Ilpunuun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTA.
10. Mozens riasa.
11. PaznoxxeHue 6e10ro CBETa B CIIEKTP.
12. lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHUSI CBETOBOTO JIyua OT yrja MmaJeHusl.
2. V3yueHue XapakTepUCTUK N300paKEHUS MPEIMETa B ITIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH yIila MPEJIOMIICHUS CBETOBOTO Jiyda OT yIijia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.
[Tonyuenue n300paxkeHHi ¢ MOMONIBIO COOMPAOIIEH JTMH3BI.
Omnpenenenne GOKYCHOIO PACCTOSHUS M ONITUYECKOM CHIIBI cCOOMpPAIOLIEeH JTMH3BI.
OmnbITH IO PA3JIOKEHHIO OEJIOT0 CBETA B CIIEKTP.
OnpITHI MO BOCHPUATHIO 1IBETa MPEIMETOB NMPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Pa3znen 12. KBanToBbIe SIBJEHHUS.
OmnsiTel Pesepdopaa u mnanerapnas monaens aroma. Monens aroma bopa. Ucnyckanue u
noryionieHue ceera atomoM. KBantel. JIluneluaTsie CIeKTpHI.
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PagnoaktuBHOCTh. Aunb(a, Oera- M ramma-usmydeHus. CTpoeHHE aTOMHOIO Sjpa.
Hyxionnas Mopnens aromuHoro sigpa. M3orombel. PannoaktuBHblE mnpeBpamieHus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakliuy. 3aKOHbl COXPAHEHUS 3apsiI0BOIO U MAacCOBOI'O YHUCE. DHEPIHUs CBA3H
aToMHbIX sep. CBs3p Macchl W 3Hepruu. Peakuum cuHre3a u aeneHus suep. VMcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepreTuka. JleicTBUA paAMOAKTUBHBIX U3Iy4YECHUIN HA KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4yeHUs U TOTJIOICHHUSL.

CrieKTphl pa3au4HbIX a30B.

CrniexTp BoAOpOIa.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYyUCHU.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOTYKTOB.

JTa6opamopr1e pabomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIyYEHUS.

2. HccrnenoBanue TPEKOB: M3MEPEHHE DSHEPTHHM YaCTHIBI 110 TOPMO3HOMY MyTH (110

boTorpadusim).

3. H3mepeHne pagroakTHBHOTO (OHA.

IloBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpUTENBbHO-0000aOIIMKA ~ MOIYdb TNpeAHAa3HAuYeH I CHCTEMaTU3allud |
000011eHUS TPEIMETHOTO COACPIKAHMS U OIBITA IESTEIIbHOCTH, MPUOOPETEHHOTO IPU U3YyUEHUH
BCEro Kypca (pU3UKH, a TakkKe IS MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YYCOHBIN MPEAMET.

[Ipy w3ydyeHHMH JAHHOTO MOJIYJS PEATU3YKOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEeSTebHOCTH, Ha OCHOBE KOTOpPBIX OOEecCHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMBIX Pe3yJIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAY4Has
IPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCJIENOBAHUS SBICHUN NPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBJICHUS, NPUMEHSSI IOJTy4YEeHHbIE 3HAHUS,
peuiaTh 3a/1a4M, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIMAIBHO IEATEIPHOCTHBIN XapaKTep AAHHOTO pasjiera pealn3yercs 3a CYET TOro,
4YTO 00y4aroUUecs BHIMOIHSIOT 331aHUs, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUI pacrio3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKPYKAIOIIEH NPUPOJE U MIOBCEIHEBHON KU3HM;

WCIO0JIb30BaTh HAYYHbIE METOJIbI MCCIEAOBAHUS (PU3NYECKUX SIBJICHUN, B TOM 4YUCIE IS
MIPOBEPKHU TMIOTE3 U MOJYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATH HayYHbIE OCHOBBI Hambojee BaKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MNPAKTUYECKOr0 MCIOJb30BaHUS PA3NIMYHBIX HMCTOYHUKOB HSHEPrUM HA OCHOBE
3aKOHA IPEBPAILECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPIUH.

ogakrwdE
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3nkun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HAmNpaBlIeHO Ha
JOCTHIKEHHUE TMIHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.
B pesynprate wm3ydeHums (U3MKKA HA YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:
- TPOSIBJICHHE MHTEpPEca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM (hHU3HUECKOM
HayKH;
- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKCHHUSIM POCCUUCKUX YIEHBIX-(U3UKOB;
2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN (PU3UKH;
- OCO3HAHHUE BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;
3) 3cTeTHYeCKOro BOCTIMTAHUSA:
- BOCHPUSITHE CTETUYECKUX KauyecTB (PU3MUECKOW HAyKU: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:
- OCO3HAHHWE IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEHIIEH COCTABIIAIOIIEN KYIbTYpHI;
- pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, HHTEpPECa K NCCIEA0BATEIBCKOM IeATETbHOCTH;
5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOINOJIy U :
- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOrO TMOBEICHHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;
- chopMupoBaHHOCTh HaBBIKA PEQIICKCUH, MPU3HAHKE CBOETO IpaBa Ha OIMIMOKY W TaKOTO
K€ IpaBa y Jpyroro 4eloBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- aKTUBHOE y4acTHe€ B PELICHUM IMPAKTHUYECKUX 3a]ay (B paMKax ceMbH, 00pa3oBaTeIbHOU
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U  COIMAIBbHOM HampaBICHHOCTH,
TpeOyIOIMHMX B TOM YHCIie U GU3NUECKUX 3HAHUM;
- UHTEpEC K MPAKTUYECKOMY HU3Yy4eHUIO0 Ipodeccui, CBA3aHHbIX C (U3UKOM;
7) 3KO0JIOTHY€CKOr0 BOCIIMTAHUA:
- OpUEHTAaIMsl Ha MNpUMEHeHHe (U3NYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollel cpe/pl, TUIAHUPOBAHUS MOCTYIIKOB M OLIEHKA HUX BO3MOJKHBIX IOCIEACTBUI
JUISL OKpY>KaroLel cpebl;
- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLHUAIBHON U PUPOIHOI CPebl:
- TOTPeOHOCTh BO B3aUMOJICHCTBUU TPH BBINOJIHEHUU HCCIENOBAHUN U MPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;
- TIOBBILLIEHUE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO AEATENbHOCTh;
- TOTPeOHOCTh B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcle (GOopMyIHpoBaTh HAEH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
- 0cOo3HaHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTh (DU3HKHY;
- MJIAaHUPOBAHUE CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHMUIA,
- CTpeMJICHUE aHAJIU3UPOBATh U BBISBISATH B3aMMOCBS3H MPHUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHU;
- OIIEHKAa CBOMUX JEHCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO CpEeay, BO3MOXKHBIX
rI100aTbHBIX TOCIEICTBUM.
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METAINIPEIMETHBIE PE3YJIbTATHI

B pesynbrare OCBOEHHMS INporpaMMbl 1O (DU3UKE HA YPOBHE OCHOBHOTO OOLIEro
oOpazoBanusi y oOyuatomerocs OyIyT CcGOpMHpPOBaHBI MeTamnpeIMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME TI03HABATEIbHBIC YHHBEpCATbHbIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJbHbIE yUeOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC y‘leﬁﬂble JeicTBUA

ba3oBble Jornveckue a1ecCTBUS:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCHU(PUKAIIMKI, OCHOBAHUS JJIsi 0000IEeHUS
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUNS B pacCMaTpUBAaEMbIX (paKTax, JAHHBIX U
HaOTIOCHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBIICHUSM;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3W IIPU H3YUYCHHUUN q)HSI/I‘IGCKI/IX SIBIICHUN W
IponecCoB, A€IaTb BBIBOJbI C HCIOJB30BAHUEM JICAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIJIBUT'aTh TUIIOTE3bI O B3AUMOCBA3AX CbI/ISI/I'—IeCKI/IX BCJIIMYHMH,
CaMOCTOSITENIBHO ~ BBIOMpATh CHoco0 pemieHus ydyeOHOW (u3nueckodl 3amauu
(cpaBHEHHE HECKOJIbKUX BapUAHTOB pEIICHHs, BHIOOp Hamboyiee MOIXOMAAIIETO C
y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

WCTIOJIh30BaTh BOMPOCHI KaK UCCIICAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(hbM3UYECKUI SIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNEe (DU3NYECKOTO SIBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(MOPMAIIHIO, TIOYYECHHYIO B XOJE
WCCIICIOBAHUS UJTH SKCTICPUMEHTA,;

CaMOCTOSATENIBHO  (hOpMYIHpPOBaTh OOOOIIEHUST W  BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JNAJIbHEHIIIee pa3BUTHE (PU3MUYECKHUX MPOIECCOB, a TAKXKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 UX PAa3BUTUH B HOBBIX YCIIOBHUSAX U KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:

MPUMEHSATh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI M 3alpOChl MPH IOWCKE M OTOOpe
MHGOPMAIIMU WK TaHHBIX C YIETOM MPEIUIOKEHHOM yueOHOM (PU3MYECKOH 3a/1auu;
aHAJIM3UPOBaTh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATh MH(MOPMAIMIO PA3IUYHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS HHGOPMAIMH |
WUTIOCTPUPOBATh pPelIacMble 3a7ayll HECJIOXKHBIMH CXEMaMH, JharpaMMaMHd, WHON
rpaduKol U UX KOMOMHAIUSAMU.

KomMMyHuKaTHBHBIE YHHBepcaJlbHble Y4eOHbIe NeiicTBUA:

B X0Je 0O0cCyXaeHus ydeOHOro Marepuana, pe3yJabTaToB JIabOpaTOpHBIX paboT U
MIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJa€MOM TeMbl M BbICKAa3bIBaTh UJIEH,
HalleJICHHbIE Ha PEelIeHUe 3a/1a41 U MoAJepKaHue 01aroKenaTebHOCTH O0IeHHS;
CONOCTABJIATh CBOM CYXKICHMS C CYXACHHAMHM JpPYIMX Y4YacTHUKOB JHUaJIOra,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpaXKaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTABIATH  PE3yJAbTaThbl  BBHINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(3KCcIIepUMeHTa, UCCIIEA0BAHMS, TPOCKTA);
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MMOHMMATh M WCIOJbH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYaIbHOU pPabOTHI
[IPU PEIICHUN KOHKPETHON (PU3NYECKOi poOIeMBbl;

NPUHUMATh LEIM COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUA MO €€
JOCTH>KEHHIO: PACIIPECIIATh POJIU, 00CYKAaTh MPOIECChl U PE3YJAbTaThl COBMECTHOM
paboThI, 00001IaTE MHCHHSI HECKOJIBKUX JTFOICH;

BBITIOJIHATh CBOKO 4YacTh PabOThI, JOCTUras KAa4eCTBEHHOI'O pe3ysbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH Wi€HAMU KOMAaH/IbI;
OIIEHMBATh KayeCTBO CBOET0 BKJaJa B OOMIMH MPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITEIIBHO CPOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aMMOICHCTBHSL.

PerJIHTI/IBHbIe YHUBEPCAJIBbHBLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anusi:

BBISIBJISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIUX Ul pEeLICHUS
(bu3nuecKux 3HaHUI;

OPUEHTUPOBATHCSA B Pa3IMYHBIX MOAXOJaX MPHUHATHS pelleHud (MHAUBUAYAIbHOE,
MIPUHSTHE PEIIeHUs B TpYIIe, IPUHATHE PELICHUH IPYMIoi);

CaMOCTOSITEJIBHO COCTaBJISATh AJTOPUTM pelleHus (U3NYECKO 3aJayd WM IUIaHa
UCCIIEIOBAaHUS C Y4ETOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh NpesiaraéMble BapUaHThl pEelICHU;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYyalluu U MpeJyiaraTh iaH e€ U3MEHEeHMUS,

OOBSACHATh MPUYMHBI JOCTHXKEHUSA (HEAOCTHXKEHHUS) pe3yJabTaToB JAEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
WCCIIEIOBAaHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HM3MEHHUBIIHUXCS
CUTYaIlu}, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IEJIU U YCIOBHSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4yejaoBeKa B XOJIE CIOpa WM AUCKYCCUU HAa HAyYHYIO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HaBaTh CBOE MpaBO Ha OIMMOKY MpU peleHUH (U3NYECKUX 3alad WU B
YTBEPXACHUAX Ha HaAyYHbIE TEMbI M TaKOE K€ MPaBo IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy obyuenus B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCA YMEHHI:

UCIOJb30BaTh MOHATUSA: (HU3UYECKUE U XUMHUUYECKUE SBJICHUS, HaOJIOJeHNUE,
9KCIEPUMEHT, MOJIeJb, TUIOTE3a, CAMHULBI (U3MUECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KMIKOE, Ia3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MpPSMOJMHENHHOE),  TpaeKTOpHusi,
paBHOJeHcTBYyOIas cuia, Aedopmanus (ympyras, IUIacTHYecKasi), HEBECOMOCTb,
COOOLIAIOIIUECS COCY/IBI;

pasnuyath sBieHus (auddysus, TermIoBoe ABUKEHUE YaCTULl BELIECTBA, PpABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUS, B3aMMOJECHCTBHE TeEJl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChIO BpallleHUs, Iepeaayda [JaBJiCHHUsI TBEPABIMU
TeJIaMU, KUAKOCTSMH U Ta3aMH, aTMOc(hepHOe JIaBlIeHue, MJIaBaHue Tell, IPeBpaIleHUs
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MEXaHUYECKOM 3HEPTUH) N0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (Pr3NYecKoe sIBICHUE;
pacrmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NYCCKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM dYHuCe (U3UYECKHE SIBICHUS B IMPHUPOJAC: MPUMEPHI JBIKCHHUS C PA3TAYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOU NPUPOJAE, ACUCTBUE CWIBI TPEHUS B IPUPOJE U
TE€XHUKE, BJIMSIHHE aTMOCPEPHOTO AABJICHUS HA XUBOM OpraHusM, IUIaBaHUE pbIO,
pBplUaru B TeJie YEeJIOBEKA, MPU 3TOM NEPEBOJUTH MPAKTHYECKYIO 3a7adyy B y4eOHYIO,
BBIJICIISAT CYIIICCTBCHHBIC CBOMCTBA (TPU3HAKY ) (PU3UUECKHX SBIICHHIA,
OTIMCHIBATH M3YYEHHBIEC CBOMCTBA TeNl U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHUE
BEJIMYMHBI (Macca, 00bEM, MJIOTHOCTb BEILECTBA, BPEMsI, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIrOCTH, CHUJla TSDKECTH, BEC Tela, CHUjla TPEHUs, JIaBJICHUE
(TBEpIoro Tema, XKUAKOCTH, ras3a), BBITAJKUBAIOLIAs CHJIA, MeXaHHMYecKas padora,
MOIIIHOCTh, IIJIEYO CHJIBL, MOMEHT CHJIbl, KOI(QQHUIMEHT TMOJE3HOro JIeHCTBUS
MEXaHU3MOB, KHHETUUYECKas] U TOTCHIMAIbHAs DHEPTUs), NMPU OMHCAHUU MPABUIHHO
TPaKTOBAaTh (PU3MUECKHUI CMBICII HCTIOIb3YEMBIX BEJIMUMH, UX 0003HAUYCHHS U €IMHUIIBI
(UBUYECKUX BEJIUYHMH, HAXOIUTh (POPMYIIBI, CBS3bIBAIOIIME JAHHYIO (U3HUECKYIO
BEIIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpadUKU HU3YYCHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (QU3NYECKHUE SIBICHUS M MPOLECCH, HCHOJB3Ys
MpaBUJIa CIIOKEHUs CHJI (BJIOJIb OJHOM mpsiMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, TpaBWIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABUIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW SHEepruu, TMpH OSTOM JaBaTh CIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3alMChIBAaTh €70 MaTEMaTHUYECKOE BhIPAKEHHUE;
OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMi NPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NMPUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBsICHEHNE U3 1—2 JTOTMYECKHX IIaroB ¢ onopoi Ha 1—
2 UW3YYCHHBIX CBOWCTBAa (M3MYECKUX SBJICHUH, (PHU3UYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;
pemaTth pacy€THbIC 3amayd B 1—2 JEWCTBHS, WCIIONB3yS 3aKOHBI W (POPMYIIHI,
CBs3bIBAIOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBUS 3a/aydd
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIbl U
MIPOBOJUTH PAcUEThl, HaXOTUTh CIPABOYHBIC JAHHBIC, HEOOXOIMMbIEC IJI PelIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh OTYYCHHON (GPU3UUYECKOI BEIMYMHBI;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXKHO pELIUTh MNPU TOMOIIU (UIUYECKUX
METOJIOB, B OIHMCAHMM HCCJIEJAOBAHMS BBIICIATH IPOBEPSIEMOE IPEAINOIIOKEHNE
(rumoTesdy), pa3nMyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pE3ylbTaT, HAXOJIUTh
OLIMOKY B XOJ€ OMBITA, eJaTh BHIBOBI IO €r0 pe3ysibTaTaM;
MIPOBOJUTH OMBITHI O HAOMIOACHUIO (PU3NYECKUX SBICHUM WU (DU3HUECKUX CBOMCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMBbIC MPEANONOKEHHs, COOMpAaTh YCTAaHOBKY W3
MPeII0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OTBITa U (POPMYIUPOBATH BHIBOJIBL;
BBITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATyphl C UCTIOIb30BAHUEM aHAIOTOBBIX U IUGPOBHIX MPUOOPOB, 3aMHUCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOTrPEeNTHOCTH N3MEPEHNUH;
MIPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3UYECKOUN BENWYHHBI OT JAPYrOl C
HCIIOJIb30BaHMEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH MYyTH PAaBHOMEPHO ABIKYILETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TMOBEPXHOCTEW Tel H HE3aBUCUMOCTH CHJIBI TPEHHsS OT TUIOIIAIU
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYrOCTH OT YAJIUHEHUS MPYXKUHBI, BHITAJKUBAIOLIEH
CWIBI OT O0OBEMA MOTPYKEHHOW YacTH Tela M OT TUIOTHOCTH JKHJKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH TeNla, OT TJIyOMHBI, HAa KOTOPYIO TOTPYKEHO TeJo,
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yCIOBHMH TIUIaBaHUSA TeN, YCJIOBHHM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM y4eOHOTO HCCIENOBaHMs, COOMpaTh YCTAaHOBKY W  BBINOJIHSTH
W3MEpEHUs, Clenys MpeUI0OKeHHOMY IUIaHy, (PMKCHPOBATH PE3yJbTAThl MOJIYYCHHOMN
3aBHUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaONMHUIl M TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIIEA0BAHMUS;

MPOBOJIUTh KOCBEHHBIE HM3MEpPEHHS (PU3MUECKMX BEIMYUH (TUIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPIAOrOo Tela, CHJIA TPEHUS CKOJIBXKEHHUS, JaBJIEHHE BO3/yXa,
BBITAIKUBAIOLIAsl CHJIa, JIEHCTBYIOLIAsh Ha MOTPYXKEHHOE B IKUAKOCTb TEJIO,
KOX(QQHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXaHWU3MOB), CIEAyS HPEIOKEHHON
WHCTPYKIUU: TIPH BBITIOJTHEHUH U3MEPEHHUI COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIIATH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

yYKa3bIBaTh TPUHUUMBI JEHCTBUS MNPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETp, COOOIIAatOIIMeCs COCYbl, OapOMeTp, pblyar, MOJABUKHBIN U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB € OMOpoil Ha WX OMHCAHUA (B TOM YHCIE: MOAUIUIHHUKH, YCTPOMCTBO
BOJIOTIPOBOJIA, THUAPABINYECKHIM Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HAcoC,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TMpUMEphl (HAXOAUTh HMHPOpPMAIMIO O MpHUMepax) MPAKTHUECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HU ISl oOecnedeHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIIATh OTOOP HMCTOYHUKOB MH(popMmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLINXCS 3HAHUM U IMyTEM CpaBHEHUs
pa3IUYHBIX UCTOUHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPasl SIBJISIETCS TPOTUBOPEUNBON
WA MOKET OBbITh HEJOCTOBEPHOM;

UCIOJb30BATh IIPU BBIIOJHEHUH Y4eOHBIX 3a/laHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(GU3NYECKOro COAEp)KaHUs, CIpaBOYHbIE MaTepuallbl, pecypcsl ceth VHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE NMHUCbMEHHbIE M YCTHbIE COOOIIEHHUS Ha OCHOBE 2—3
HCTOYHHUKOB MH(POPMALUHU (PU3HMUECKOTO COJEpXKaHUs, B TOM 4HCie MyOIUYHO AenaTh
KpaTKHe COOOLIeHUs O pe3ysibTaTax MPOEKTOB MM YU4EOHbIX MCCIEJOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Y4YEHHBIH MNOHATUHMHBIN anmapaT Kypca (HU3UKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IIPU BBINOJHEHUHN Y4EOHBIX IIPOEKTOB U HMCCIEJOBAHUM pacnpeaessaTh 00s3aHHOCTU B
IpyImne B COOTBETCTBUM C NOCTABJICHHBIMU 3371a4aMH, CJIEAUTh 32 BBIIOJIHEHHEM IUIaHa
JeWCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JAEATENBHOCTb TIPYIIIH,
BBICTpanBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBAas MHEHHE OKPYKAIOIIKX.

K xoHiy oOyueHust B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

HCIIOJIb30BATH IOHATHUA: MAaCcCa U pa3MCPbl MOJICKYJI, TCIIJIOBOC IBUKCHHEC ATOMOB U
MOJICKYJI, arperaTHbIi€ COCTOSIHUA BCHICCTBA, KPUCTAUIMYCCKUC U aMOpq)HBIe TCIa,
HaCBHIIIEHHBIA ¥ HEHACHIIICHHBIN map, BJIAXXHOCTb BO3yXa, TCMIICPATYypa, BHYTPCHHSA
OHEpTIu:, TEIUIOBOM ABHT aTcClIb, BHCMCHTapHHﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, SJICKTPUICCKOC
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110JI€, TPOBOJHUKU M AUDJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUYECKUH TOK, MArHUTHOE
HoJIE;

pasnuyarh SBJIECHUS (TEILUIOBOE DPACHIMPEHME M CXKaTHe, TEIUIONepenada, TEIUIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlMs,
IUIaBJIEHWE,  KpucTaum3auuss  (OTBeplAeBaHME),  KUICHHME,  TeIulonepenayda
(TemIonpoBOIHOCTh, KOHBEKIMS, W3JIy4E€HHUE), AIIEKTPU3alus Tell, B3aUMOJEHCTBUE
3apsA70B, JEMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEMCTBHE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHIYKLKMS) 10 ONMCAHHWIO HX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOILUX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM uucie (U3MYecKue SBIEHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KaWUISIpHbIE SIBJICHUS B TNPUPOJE, KPUCTAJUIBI B mpupoje, uznydenue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHHE pPOCHI, TyMaHa, HHEs, CHEra,
JNIEKTPUYECKHE SBJIEHUS B aTMocdepe, dIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOJ0COB, pOJib MAarHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUI;

OTHCHIBAaTh U3yYCHHbBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSS SHEpPrusi, KOJWYECTBO TEIUIOTHI, YHAeIbHas
TEINIOEMKOCTh ~ BEILECTBA, YAEIbHAas TEIUIOTAa IUIABJICHUS, YyJAeNbHas TeIUIoTa
napooOpa3oBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTo
JNeMCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3apsil, Ccuia TOKa, DJIEKTPUYECKOE HampsKeHUe, COMNPOTUBJIEHHUE IPOBOIHUKA,
yIEJIbHOE COIIPOTHBIIEHHE BEIIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKA), IpU
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCHOJIb3YyEeMbIX BEJIUYUH,
0003HaueHMsI ¥ eIUHUIBI GU3NYECKUX BEJIMYMH, HAXOIUTh (POPMYIbI, CBA3bIBAIOINE
JAHHYIO (U3MUYECKYI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTh Tpaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

XapaKTepu30BaTb CBOMCTBA Tejd, (PU3MUYECKHE SIBJIEHUS M IIPOLIECCHI, HCIOJb3Ys
OCHOBHBIE II0JIO)KEHUS MOJIEKYJSIPHO-KMUHETUYECKON TEOpUH CTPOEHHsI BELIECTBa,
INPUHLUI CYNEpHO3ULUN IoJiell (Ha KAauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsija, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyms—J/leHna, 3akoH coxpaHeHus
SHEpPIUuu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMAaTUYECKOE BBIPAKECHUE;

OOBICHATh (hU3KMYEecKHe MPOLECChl U CBOWCTBA T€JI, B TOM YHUCIE U B KOHTEKCTE
CUTyauun IIPAKTUKOOPHEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
IPUYMHHOCIICACTBEHHBIE CBSA3M, CTPOUTHh OOBSCHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
onopoi Ha 1-2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX SIBICHUH, PU3MUECKUX 3aKOHOB HJIU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauyd B 2—3 JEHCTBHS, MCIOJb3yd 3aKOHBI U (OPMYIIBI,
CBsI3bIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3aJayd,
BBIOMPATh 3aKOHBI U (POpMYJIBI, HEOOXOAUMBIE Ul €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIy4EHHOE 3HauUeHHe (PU3NUECKOM BETMUNHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh INPU MOMOIIM (PU3HUYECKHX
METOJIOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUSA,  BBIACIATH  IPOBEPSIEMOE
MIPENIIOJIOKEHNE, OLICHUBATh IPAaBUJIBHOCTh MOpSAKA IPOBEIEHUS MCCIEIOBaHUS,
JIENaTh BBIBOJIBI;
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MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (KamwuIspHBbIC SIBJICHUS, 3aBUCHUMOCTh JIABJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH INPOLIECCA OCTHIBAHUS U HAIPEBaHUs IPU U3IYYEHUU OT LBETA
n3Nydarouiel (Mmoryomaromeid) IOBEPXHOCTH, CKOPOCTh MCIApEHUs BOJABI OT
TEMIEPATYPbl JKUJKOCTH W IUIOMAAUM €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMO/JICHCTBUE UIEKTPUUYECKUX 3apsiiOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aIMsl MAarHUTHBIX T0JIEH MOCTOSTHHBIX MAarHUTOB, JCHCTBUS MAarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 000pyJIOBaHMs, OIMCHIBaTh XOJ OINbITa U
(hopMyITMpOBaTh BHIBOIBI;
BBITNIOJIHATH MPSMbIE U3MEPEHUs TEMIEPaTypbl, OTHOCUTEIbHOMN BII&XKHOCTH BO3/1YyXa,
CHJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM AaHAJIOrOBBIX INMPUOOPOB U JATYUKOB
(u3NUeCKuX BEIUYMH, CPABHUBATh pe3yJbTaThl H3MEPEHUN C Y4ETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;
MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (DH3MUECKON BEIMYUHBI OT APYroil ¢
HCIIOJIb30BAHUEM TNPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOT0 CEYEHUS M YJEIbHOIO COMPOTHUBIICHUS BElleCTBa
MIPOBOJIHHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHHS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BATENbHOTO U MMapajljIeIbHOTO COEIMHEHUH MPOBOJIHUKOB):
IJIAaHUPOBATh HCCIEI0BAaHUE, cOOUpATh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIeays
MPeI0KEHHOMY IUIaHy, (PUKCHPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIuI ¥ rpaMKoB, 1e1aTh BEIBOJBI 10 Pe3yabTaTaM HCCIIEI0BaHUS;
MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYUH (yIelbHasg TEIUIOEMKOCTH
BEII[ECTBA, COMPOTUBIICHUE MPOBOJHUKA, paboTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HW3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPeII0KEHHOM UHCTPYKLUHU, U BBIYUCIIATH 3HAYCHUE BETUYHUHBI;
coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;
XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha WX OMHCAaHUS (B TOM YHCIE: CUCTEeMa OTOIUICHHS JOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIepMETp, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE NPEIOXPAHUTETH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKa), MCIOJb3YysS 3HAaHUS O CBOMCTBAX (PU3MYECKUX SBICHUN H
HeoOxouMble (prU3MUecKre 3aKOHOMEPHOCTH;
pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA UM HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]h BHYTPEHHErO CrOpaHHsl, SJIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBbI 3JIEKTPUUYECKUX IeTel ¢ MOCIeI0BaTEIbHBIM U MapaulebHbBIM COSAUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUIECKUX IETEil;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUECKOTO
UCIOJb30BaHUs (U3UUECKUX 3HAHMM B TOBCEAHEBHOM KHU3HM I oOecredyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYyKarollen cpene;
OCYILIECTBIATh MOMUCK HHPOpPMaLUK (U3NYECKOro conepkaHus B MHTepHere, Ha
OCHOBE HMEIOIIMXCA 3HAHUN U MNYTEM CpPaBHEHUS JAOTMOJIHUTENIbHBIX HCTOYHUKOB
BBIZICTIATE WH(MOPMAIIMIO, KOTOpas SBJISETCS MNPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHOM;
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WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-MOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000mas
MHGOPMAIMIO U3 HECKOJIbKMX HCTOYHUKOB (PM3MYECKOTO COJCpPKAHHSA, B TOM UHCIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOCKTHOM WM  HMCCIEeI0BATEIbCKON
JEATEIbHOCTH, MIPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIM NMOHSTHIHBIA ammapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYIICHHE MTPE3CHTAINCH;

NpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAHUH (DU3NYECKUX IPOILIECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadyaMH,
CIIEIUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHUBaTh COOCTBEHHBIM BKJAX B  JESITEIBHOCTh  TPYIIBL,  BBICTPAMBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(IMKTHI.

K koHIly oOyueHuss B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

HUCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE, HEBECOMOCTh W IIepPETrpy3KH, IICHTP
TSDKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsi U BOJIHBI, 3BYK, HWHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CIHEKTPBI HCIYCKAaHWUA W IIOTTIOLICHHA, anbcba, Oera- W ramma-
W3ITYYEHUsI, H30TOIIbI, sTICpHAst SHEPTeTHUKA;

pa3nuyarh SBJICHHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE BUKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
IBIDKEHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJieOaTeIbHOE JIBIDKEHUE (3aTyXalllue W BBIHYXKICHHBIC KOJICOAHWs), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaKEHHE U MPEJOMIICHUE CBETA, MIOJTHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKCHUE
0eJoro cBera B CIHEKTP M CIOXKEHHE CIICKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTHBHOCTh, BOBHUKHOBCHHE JIMHEHYATOTO CIIEKTPA M3ITy4CHUS)
M0 OINMKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
JTaHHOE (pU3HYECKOe SIBJICHUE,

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (U3NYECKUE SBICHHUS B MPUPOJIC: MPHINBBI U OTIUBBI, ABWKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3X0, IBETa Tell,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OUOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPapHUOIECTOBOTO U PEHTTCHOBCKOTO W3JIyUYCHUH, €CTECTBEHHBIN PaJuOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHU3M 4YeloBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 33/71ayy B Y4eOHYIO, BBLACTATH CYIIECTBEHHBIE CBOICTBa (TPU3HAKH)
(bu3MUYECKUX SABICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMeIleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHJIa YIIPYrOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATOM MPYKUHBI, KHHETUYECKas
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SHEprus, IOJIHAsS MEXAaHWYECKas SHEeprus, IMEepuoj] M 4YacToTa KoJieOaHWi, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
Cpenbl), PU ONHCAHUM TMPABWIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIb3YEMBIX
BEIMYUH, OOO3HAYEHHS M EIUHUIBI (PU3MYECKHX BEIMYMH, HAXOAUTH (OpMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NYECKUE SIBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUS SHEPIUU, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLUI CYNEPHO3ULUN CHUIL,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHMSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3alMChIBATh €T0 MATEMaTHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  IPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYHMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB ¢ OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3WYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJayd 3alHChIBaTh KPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIlIeHus,
MPOBOJUTH pacuéThl W OILIEHUWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs
(bM3UYECKON BETUIMHBL

pacro3HaBaTb NpPOOJEMbI, KOTOPbIE MOXHO pPELIUTh NPU MOMOIIM (U3NYECKUX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBIAEIHATH  IpOBEpseMoe
IPEINOJIOKEHNE, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa HPOBEACHUS HCCIEIO0BaHHUSA,
Jie7IaTh BBIBOJIbl, MHTEPIPETUPOBATh PE3yIbTAaThl HAOIIOAEHUH U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SBICHUM MM (PU3MUECKUX CBOMCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, MPSIMOIIMHEIHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUEe OeJoro CBeTa B CHEKTpP, M3YUYEHHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaOJIO/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHHO
co0MpaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 000py10BaHM S, ONIMCHIBATh X0 ONbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHe u3MepseMol BelW4YMHbI ((OKYCHOE paccTOsiHMEe COOMparoLiei JIMH3bI),
000CHOBBIBATh BBIOOD crioco0a n3MepeHust (M3MEPUTEILHOTO ITpUbopa);

IIPOBOJIUTH MCCIIEJJIOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIjla OTPA)KEHUS CBETA OT YIJa MaJeHUs U
yIJia MpeioMIIeHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKux BEIMYMH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh NPYXKHUHBI, KOAYPPUIUEHT TpeHHs] CKOJIBKEHHUs, MeXaHuuyeckas pabora U
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MOIIIHOCTb, YacTOTa MW NEpUOJa KOJEOAHMM MaTreMaTH4eCcKOro U IPYXKUHHOIO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUS, cCOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEeHUs, Cleaysl NPeJIOKEHHON MHCTPYKLMH, BBIYMCIATh 3HAUEHHWE BEIMYMHBI U
aHAJIM3UPOBATh IOJyYEHHBIE pE3yJbTaThl C Y4ETOM 3aJlaHHOM IOIPEUIHOCTH
U3MEPEHUN;

coOmoIaTh TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYECHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0COJIOTHO TBEPIOE TEJNO, TOYCUHBIM WMCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO SIIpa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONMOPOM HA WX ONHUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
PacCcTOSHUS U YCKOPEHMSI, paKeTa, 3X0JIOT, OUKH, EPUCKOII, (oToanmnapar, ONTHIECKHIE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXOIMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU M3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB MPH PEUIeHHH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JJIsl MOCTPOCHUS M300pakKeHUH B IMJIOCKOM
3epKajie ¥ coouparouieil JInH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DUM3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HH sl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsl M COOMIONEHHS HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY»Kalolllel cpene;

OCYLIECTBIIATh IMOMCK HMH(pOpManuu (uzndeckoro conaepxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTHU OIpEIeSICHHs
JOCTOBEPHOCTH TOJYy4Y€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIOJb30BATh IIPU BBIIOJHEHUH Y4EOHBIX 3alaHUI HAay4HO-IOMYJSIPHYIO JINTEPATypy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIa/IeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOM CUCTEMBI B JAPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaLIU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COAEp)KaHUs, MyOIMYHO MPeICTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM AEATEIBHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh M3YYEHHbIM NOHATUHHBIA amnmapar H3ydyaemMoro paszaena (pusuku u
COINPOBOXKJAaTh BBICTYIUIEHHE Ipe3eHTalMed ¢ Y4€ToM OCOOEHHOCTEH ayauToOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAKOLIEro MUpa
1.1 dusnka - HayKa 0 IPUPOJIE 2 bubmmorexa [TOK
' yKa 0 IpHpoa https://m.eds00.ru/7f416194
bubmmoreka [IOK
1.2 PH3HIECKHC BEHIHHEI 2 1 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBIN METO/1 MO3HAHUS 2 1 https://m.edsoo.ru/7§416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUN BellleCTBA
2.1 CtpoeHue BelecTBa 1 bubmmorexa HOK
' P B https://m.edsoo.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubnuoreka [JOK
3.1 Mexanuteckoe npmienne 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, Macca, mioTHoCTS 4 1 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Bupst cun 14 1 2 https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBneHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2 Jlapierue KuocTh ° https://m.edsoo0.ru/7f416194
bubmmoreka [IOK
4.3 ATmocpeproe fanenne 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHEprus
bu6moreka [IOK
>1 Pabora u momtsocTs 3 . https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
52 TpocThie MeXaHH3MEI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
>3 Mexaruteckas sHepria 4 . https://m.edsoo0.ru/7f416194
Hroro mo pazaeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pasnen 1. TennoBble siBJaeHUs
11 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
' P B https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Teruossie mpoecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DuekTpuvyecKue 1 MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TEJla 7 1 bubmuotexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHuTHbIC ABACHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 0BpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Paszjnen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OITMICaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axomb1 COXpaHeHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHUSA M BOJTHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3znesn 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIIPpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 3 bubmmorexa [IOK

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

bubmuoreka [JOK

4.3 Paznoxxenne 6enoro cBeTa B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBaHTOBBIE sIBJICHUS
bubmmoreka [{OK
51 Hcnyckanue u moriomneHrne CBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 CTpoenne atomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.3 SInepHbIe peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUS 9 2 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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7 KJIACC

IHOYPOYHOE IVTAHUPOBAHMUE

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTpOoHHbIE U POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SBnenus npupoasl. dusnyeckue
SIBJICHUS

MexaHu4deckue, TCILUIOBEIE,
3IEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

Ouznyeckue BEINYUHBI U UX
n3MepeHue

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl MPU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U
JaTYMKa TEMIIEPATYPHI"

Kak ¢u3uka u gpyrue ecteCTBEHHbIE
HayK{ U3y4aroT MPUPOTY.
EcrecTBeHHOHAYYHBIN METO
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJZEIEH

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: JaTBbHOCTD MOJIETA
Iapuka, mymeHHOro
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM
OobIIe BhICOTA ITycKa"

Crpoenue BemectBa. OMBITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHHE BEILIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC JacCTull BCIICCTBA

bu6mmoreka [JOK
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https://m.edsoo0.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI MO

9 HaOJII0IEHUIO TEIIOBOTO
pacIIupEHUs Ta30By»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBsI3b MeX Ty CBOWCTBAMU
BEIECTB B PA3HBIX arperaTHBIX
11 COCTOSIHHSIX M MX bubnuoreka [JOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHUM BOJIBI
MexaHndeckoe IBIKEHHE.
12 PaBHOMepHOE HiepaBHOMepHoe bubmorexa [TOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
13 Cxopoctb. EquHUITBI CKOPOCTH bubmmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHU ABMKEHUS bubmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3aKkoH HHEPITHM.
15 B3aPII)BI;I[O,HefICTBHC TeJIpIL(IaK MpUYUHA Brbmiorexa LOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBYDKCHHS Tl
IInotHOCTE BemecTBa. Pacuer
16 Macchl U 06’5611\1/113 Tena Io ero bubmorexa [IOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Tena
18 Pemenue 3amad no teme bu6mmoreka [JOK
"TInoTHOCTH BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepucTUKa
19 B3auMoeicTeud ten. Cuna

ynpyroctu. 3akoH ['yka
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JlaboparopHas pabota «/3yuenune
3aBHCHUMOCTH PACTSHKECHUS

20
(medopmarnmu) IPy>KHHBI OT
MPUJIOKEHHON CHJIBI)
21 SIBnenne taroreHusa. Cuia TSHKECTH
CBS3b MEXKIY CUJION TSDKECTH U
22 Maccoiu TenzellyBec Tena. Pentenne Bubmuotexa HOK
" ’ " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Cuia TsoKecTH
Cuiia TSDKeCTH Ha UX IUIaHETaX.
23 dusnueckue xa alffeyr UCTUKHU Bubmiorexa LHOK
paKTep https://m.edsoo.ru/ff0a1502
IUIaHET
bu6moreka [IOK
24 Usmepenne cuir. aMoMe
MEPeHHE CHL. JlHHaMoMeTp https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec Tena. Hesecomocth
https://m.edsoo.ru/ff0al778
Crnoxenue c arpaBJie
JUHoH p ) https://m.edsoo.ru/ff0ala70
PaBHOielicTBYIOIIAS CHIT
27 Pemrenue 3agad mo reme
"PaBHoaelicTByIOAs crt"
TpeHue CKOJILXEHUS U TPEHUE
28 H(];)KOH Tpenue B mpupo pe u Bubmzorexa LHOK
- 1P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CUJIbI TPEHUS
29 CKOJIBJKEHUS OT CI/IJ'Ipr aBJICHUA U Brbmorexa LJOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
TMOBEPXHOCTEI»
30 Pemienue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEN CUJIIBI
31 Pemenne 3ama4d mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'papuueckoe n3obpakeHue

https://m.edsoo.ru/ff0alde0
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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
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuiny, «CHbly,
«PaBHOAEMCTBYIOIIAS CHAIDY

KonTposnpHas paboTa mo Temam:
«Mexanndeckoe IBMKCHIEY,

32 «Macca, mI0THOCTEY, «Bec Tenay, 1
«['padruaeckoe n300pakeHUE CHITY,
«Cuib»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuorexa [JOK
YBEJIMUYCHUS IABJICHHSI https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTD
34 nﬂaBneHHﬂ raza ot 00beMa bubmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
I1 q BJICHUS TBEPIBIMU
35 Te?'lzs\fllli ?KEJaIKJ;iTﬂMI/I I/Ielli).’flISaMI/I bubmmorexa HOK
’ : https://m.edsoo.ru/ff0a25b0
3akoH [lackams
o | Lomneme vumocra s B LOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 Pemenne 3agau o teme «JlaBienue bu6mmoreka [IOK
B KHUJIKOCTH U raze. 3akoH [lackaisy https://m.edso0.ru/ff0a2826
38 Coo0mmaronyecs: Cocypl bubmorexa LIOK
https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmiorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
YKUJIKOCTHBIN HAcOC
Atmocdepa 3emiu. [Tpuyannbl
q | o B LOK
‘ https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOTO TaBJICHHS OT BBICOTHI
HaJl YPOBHEM MOpS
42 Bec Bo3ayxa. ATMocdepHoe bub6nuoreka [IOK
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JaBJICHHC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atmochepHOTO

bubmuoreka [JOK

43 nasnenus. OneiT Toppuueiniu https://m.edsoo.ru/ff0a2da8
44 ﬁiﬁgﬁ i)TrbBﬁzqooTi?f{I;ZO;SOBHeM Bubnmorexa HOK
\ops https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmocdepHoe bubnuorexa [JOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau no reme
46 n n
ATMocdepHOe aBieHHE
JlelicTBUE KUJIKOCTHU M Ta3a Ha Bu6mmorexa IJOK
47 TOTPYHEHHOE B HHX TEIO- https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlabopaTtopnas pabota
48 «OmnpeneneHre BHITATKABAOIICH bu6moreka [IOK
CHUIBI, ICHCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1Mo Teme
o | e ooz Buorers LOK
neo https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTU
Tena»
bu6mmoreka [JOK
S0 Tnasanme Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KoHcTpynpoBaHue apeomeTrpa win
51 KOHCTPYHPOBAHUE JIOJKU U
ompeesieHue e€
rpy30noasEMHOCTH"
Pemenue 3agau no Temam: Bubmiorexa LIOK
52 «I1naBanue cyaoB.

BosznyxomnaBanuey, «JlaBneHue

https://m.edsoo.ru/ff0a3654
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TBCPABIX TCII, )KHI[KOCTCﬁ u ra3oB»

53

Mexanndeckas paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82

54

MoutHocts. EquHUIBI MOIITHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabEMe 1o JecTHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBecue cuil Ha ppryare

57

KounTponbnas pabora o teme
«/laBneHue TBEpABIX TEN,
JKHIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

58

Peseprubrit ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBienue
TBEPABIX TEJ, KUAKOCTEH U ra30By» /
Bcepoccuiickas npoBepoyHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pobruaru B TexHuke, ObITY ¥ IpUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBui
PaBHOBECHS pbIyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pbluara

bubnuoreka [JOK
https://m.edsoo0.ru/ff0a48a6

61

Koaddumuent nmonesnoro aeicTeus
MexaHusma. Jlaboparopnas paboTa
«M3mepenne KIIJI HakioHHOM
TIJIOCKOCTH

0.5

62

Pemenue 3agau o teme "Pabora,
MoIiHocTh, KIT/1"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48
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63

Mexanudeckast SHEpTUsl.
Kunerndeckas u noTeHuuanbHas
SHEPrUst

bubmuoreka [JOK
https://m.edsoo0.ru/ff0a4252

64

3aKoH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

bubmmoreka [{OK
https://m.edso0.ru/ff0a4360

65

YPOK-3KCIIEpPUMEHT 10 TEME
"DKCcrepUMEHTaNbHOE OTIpeIeTICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATFHON YHEPTUU TIPU
CKAaThIBAaHHUHM TeJa MO HAKJIOHHOW
TJI0CKOCTH"

66

KonTponbHas paborta o teme
«PaboTa 1 MOIIHOCTh. DHEPrus»

67

PesepsHblit ypok. Pabora ¢
TEKCTaMU II0 TeMe "Mexanndeckoe
nBIkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

Peseprubiit ypok. Pabora ¢
Tekctamu 1o teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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8 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe NN poBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3oBareJ e
padoTsI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKO M 1 bubnuoreka [JOK
TECOPHH U MX OIBITHBIC https://m.edsoo.ru/ff0a5256
TTOATBEPIK ICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEPAOTO, )KUAKOTO U
3 ra3())106pa3HoI;l(1) coémaimﬁ 1 bubmmorexa ITOK
https://m.edsoo.ru/ff0a540e
BEIIIECTBA
OObscHeHne CBOICTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BEIIECTBA HA OCHOBE 1
MOJIO)KEHUU MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdHbie 1 bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISPHOCTD. 1 bubnuoreka [JOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEeMIIepaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
M3MEHEHUs] BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Brer remonepeatin . https://m.edsoo.ru/ff0a6412
11 Ypoxk-koHpepenuus "[Ipakruyeckoe 1 1 bubnuoreka [IOK
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HCII0JIB30BaHUE TCIJIOBBIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B LICIIX
sHeprocoOepexeHus"

https://m.edso0.ru/ff0a65c0

KonmuecTtBo TeIIOTHI. Y IenbHAs

bubmmoreka [{OK

12 TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | ST s e B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTtopHnast pabota
14 "UccnenoBanue sSBICHUS bubmmoreka [{OK
TEI000MeHa TPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOPSTYEil BOBI"
Pacuer xommdecTBa TEILIOTHI,
15 HEO0OXOMMOTO JJIsI HarpeBaHUs
TeJa M BBIICTSIEMOTO UM TIPH
OXJTAXKICHUH
16| "Onponencime ymemewoi Bummorexa LIOK
beil YA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
17 DHeprus ToruBa. Y ieabHas bu6mmoreka [JOK
TEIIOTa CTOPAHUS https://m.edsoo.ru/ff0a7b5a
18| omorammconm nen Yonsias Bu6morexa LIOK
p ihde https://m.edsoo.ru/ff0a71d?2
TEILIOTA IIABJICHUS
19 ngogazgggz}; pagiﬁ{oﬁ TEILIOThI bubmorexa [IOK
pei X,ﬂ https://m.edsoo.ru/ff0a72fe
ILIABJICHUS JIbJIA
20 [TapooOpa3oBanHre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcmapenue https://m.edsoo.ru/ff0a740c
Kunenwue. Y aenpHas TemioTa Bubnmorexa [IOK
21 napooOpa3oBaHus U KOHJICHCALIUH.

3aBUCHUMOCTb TEMIIEPATYPhI

https://m.edsoo.ru/ff0a786¢
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KHUIICHHUS OT aTMOC(HEPHOTO
JIABJICHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencaue
OTHOCHUTEJIbHOW BJIAXKHOCTH
BO3IyXa"

bubmmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBArarens BHYTPEHHErO0 CTOPAHMS

25

KII/I TermmoBoro aBuratens.
TertoBble IBUTATENH U 3aIATA

OKpYXKarollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHs U MpeBpalleHUs
SHEPTUH B TEIUIOBBIX IpOIIeccax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TerioBbie ABICHUS.
H3MeHeHune arperaTHbIX COCTOSIHUN
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponpHas padoTa o teme
"TemnoBsle sBieHus. 3mMenenne
arperaTHbIX COCTOSIHMI BelecTa'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusaius Tein. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypok-uccienoBaHue
"DnexkTpu3auus TeJa UHAYKIUEH 1
MPU CONMPUKOCHOBEHUM"

31

B3aumoneiicTBue 3apspKeHHBIX TEIL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUYECKOE TOJIE.
HanpsikeHHOCTD 2JIEKTPUUYECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

37



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

nons. [IpuHnyn cynepnosunuu
AJIEKTPUYECKUX TOJIEN

Hocurenu snekTpuyeckux 3apsijoB.

33 OnemenTapHbii 3apsaa. CTpoeHue
aToma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHHS AIICKTPHUUESCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3aga4 Ha mpuMeEHeHNE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHX 3apsIIOB https://m.edsoo.ru/ff0a90cc

KTPUIECCKHUI TOK BHSI €T
36 Ca;lflechozzHHﬂ. I?Ic’Tg:EEKI/I o bubmmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPHUYECKOTO TOKA
37 JleficTBHS SIEKTPUUECKOTO TOKA bubmorera [TOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue

38 ANEKTPUIECKOTO TOJIsI Ha 1
MPOBOJIHUKHU U TUAIEKTPUKHU"

39 DJIEKTPUYECKHUI TOK B MeTasuIax, bubmuorexa [JOK
KUJIKOCTSX M Ta3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas uemnb 1 eé
COCTaBHbIE YaCTU

| o Do B LOK

" https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEeKTPUUYECKOE HAMPSIKEHHE.

42 Bonbrmerp. JlaboparopHas paboTa 05 bubnunoreka [JOK
"H3MepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

| o o BuSorea 10K

https://m.edsoo.ru/ff0aa738
BEIeCTBA
44 JlaGoparopHas paboTa 1 bubnuoreka [IOK
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"3aBUCUMOCTD 3JIEKTPUUYECKOTO
COTIPOTHUBIICHUS IPOBOJAHUKA OT €TO
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO
ceueHus u marepuaina"

https://m.edso0.ru/ff0aa738

3aBUCHUMOCTh CHUJIBEI TOKA OT

bubmmoreka [{OK

45 HANPKEHUA, 3aKon Oma s https://m.edsoo.ru/ff0aad4a
y4acTKa 1enu
JlabopaTtopHnast pabota
"N BaHWE 3aBHCUMOCTH CHJIIBI
46 To;:HEE;maeroquezescpesglzmpc (J)IT bubmmorexa [TOK
’ ’ https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIETHHOE
COCJIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MpaBuia CIOKEHUS HaIPSKEHUI bubmuorexa [JOK
[IPH [IOCTICIOBATEIHHOM https://m.edsoo.ru/ff0aaab8
COCJIMHEHUU JABYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 npaBuJia JJisl CUJIbl TOKa IPU bubmuorexka [JOK
napajieIbHOM COETUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3aKOHAa OMaI[I[J'IH pa3JII)I/Iquro Brbmiorexa LOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS MPOBOJIHUKOB
51 fﬁgssgnixzifrl{oo;zia. 3akoH bubmorexa [IOK
https://m.edsoo.ru/ff0ab124
Jxoyna-Jlenna
52 ?Sgglg;ggg;g gzgg;am Y1 MOIITHOCTH bubmiorexa LOK
" https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
53 OneKTpUUYEeCKue LENH U bub6nuoreka [IOK
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HOTPEOUTEINN ITEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

https://m.edso0.ru/ff0ab660

ITocTossHHBIE MarHuThbl, UX

54 .
B3aMMOJICHCTBHE
55 VYpoxk-uccnenopanue "N3yyenue 1 bubnuorexa [JOK
ITOJIEH TOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe mmojie. MarHuTHOE MoJie
56 3eMJIM ¥ €0 3HaYSHUE JUIS KU3HU bubmorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
Mo TeMe "DJISKTPUUECKUE 3apsIbl.
57 3apsoKeHHBIC Teia U UX - bubmmorexa HOK
DIBREHES 3 https://m.edsoo.ru/ffoabd2c
B3anMoaercTBH. [oCcTOSHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas paboTa o reme
"DnexkTpuyuecKue 3apsapl.
3apsiKEHHbIE TeJla U UX
58 BSEII)I/IMO etrictBus. [locTOSSHHBIN 1 bubmorexa HOK
A N https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUH TOK" /
Bcepoccuiickas npoBepoyHast
pabota
PesepBubiit ypok. Pabora ¢
TekctaMu 110 TeMe "IlocTosTHHEIN
59 3JICKTPUYECKUN TOK" / 1 bubmorexa LIOK
pHHe https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabota
OmneiT OpcTena. MarauTHoe mosje
60 3JIEKT Hzecxi[)ro Toka MaruurtHoe bubmorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
10JI€ KaTYIIKH C TOKOM
61 [IpuMeHeHue >11eKTPOMarHuToB B 05 bubnuorexa [IOK

TexHuke. JlabopaTopHas padora

https://m.edsoo.ru/ff0ac74a
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"N3yueHue 1eicTBUS MarHUTHOTO
T10JIs1 HA MPOBOJHUK C TOKOM"

62

DneKTpoABUraTeb MOCTOSIHHOTO
Toka. Mcrions3oBanue
3IEKTPOJBUTATENECH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIOPTE.
JlabopaTtopHnast pabota
"KoHcTpyupoBaHue u U3ydeHue
paboTHI AIeKTpoABUTATENS "

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTer @apazest. 3akoH
SHCKTpOMaFHI/ITHOI\/JI HUHAYKIOWU.
[IpaBuiio Jlenna

64

OnekrporeHeparop. CrocoOs
MTOJTY4YEHUS AIEKTPUUECKON
SHEPTruH. DIIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEprun

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEKTPpUUECKue u
MAarHuTHBIE SIBJICHUS"

66

KounTponbnas pabora o teme
"DneKTpuUecKue U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

67

PesepBubIit ypok. Pabora ¢
TeKkcTaMu 110 TeMe "TeIuioBrie
sBJIEHUS"

bubnuoreka [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepsHriit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

145
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
/i Beero POJIbHBbIE PaKkTHYeCKue WayueHns paszoBareJ e
padoTsI padoThbI pecypchl

1 MexaHndeckoe JBHKEHHUE. 1
MarepuaiibHast TOUKa

2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 bubnuoreka [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpAMONIHHENHOE 1 bubnuorexa [JOK
IBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE

4 nBkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHHSI. 1
I'paduk ckopocTu
JlaGopaTtopHnas pabota

7 "OnpenesneHnue yCKOPEHUS Teaa Ipu 1 1 bubnuoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

8 CBobOoauoe magenue tei. OnbITh 1
lanunes
PaBHOMEpHOE ABIKEHHE TIO

9 okpyxxHocTu. Ileprnon u yacrora 1 bubnnoreka [JOK
oOpamenust. JIuneliHast 1 yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 L{eHTpOoCTpeMHUTENIBHOE YCKOPEHUE 1

1 IIepseiit 3akoH Hprotona. Bexrop 1 bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.

bubmuoreka [JOK

12 PaBHOzelCTBYOIIAsK cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3ana4 Ha npuMeHeHue bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [{OK
15 Cuna ynpyroctu. 3axou I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau no reme «Cuna
YIPYTOCTH
17| Onpercneme weenoctn buGaorexa LIOK
pel https://m.edsoo.ru/ff0aee28
IIPY>XUHBD)
bu6moreka [IOK
18 Cuna Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3agay mo teme «Cuia bu6mmoreka [IOK
TPEHMSD) https://m.edsoo.ru/ff0afa26
20| "Onpercranme roxppmerra Buborera LIOK
ben " H https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIBKCHHUS
g | oo e S B LOK
" yopyr ’ https://m.edsoo.ru/ff0afb8e
TPEHHUS
22 roremm Vexopenne nobommore BuGmorera I1OK
' p a https://m.edsoo.ru/ff0af044
MaCHUS
Ypok-koHpepenuus "JBukeHue Ten
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneynas cucrema). ["amaktuxu"
Pemenue 3agau no teme "Cuna Bubmorexa LIOK
24 TSYKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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IIepBas kocMu4ecKasi CKOPOCTb.

bubmuoreka [JOK

25 HeBecoMoCTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuasbHON TOUKHU.

AOCOJIIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBéII))IlIIOI‘O TeJa ¢ bubmorexa [TOK
NG https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHON OChIO BPAILICHHUS.

MowmeHT cunsl. LleHTp TsKecTH

PaBHOBecue MaTepuaNbHON TOUKHU.

AOCOIIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpAOTO TENA C
3aKpEIUIEHHOM OCBIO BPAILICHHUSL.
MowmeHT cuibl. LleHTp TsKecTn

o8 Pemenne 3agau no reme "MoMeHT bu6moreka [IOK
cuibl. Lentp tsokectn"” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o ?eMe "Mexammeixoe I[BI/IIZKCHI/IG. bubmorexa LIOK

. " https://m.edsoo.ru/ff0b0408
BsaunMmonelicTsue Ten
KonTtponsHas paboTa o reme
30 "MexﬁaneCKfe IBIDKEHUE. 1 bubmorexa LIOK
N " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynec Tena. UMynbse cubl.

31 3aKOH COXpaHEHHUS UMITYJIbCA. bubmuoreka [JOK
Yapyroe u Heynpyroe https://m.edsoo.ru/ffO0b07fa
B3aMMOJIEICTBUE

32 Pemenue 3agau no teMe "3akoH bu6mmoreka [JOK
COXpaHEeHHs UMITyJIbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeaktuBHOE
JIBH>KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ff0b0ag4
35 PabGoTta cubI TSDKECTH, CHITBI bu6mmoreka [JOK

YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/ff0b0db8
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JlaboparopHas paboTa
«OrnpeneneHue padOThI CUITBI TPSHUS

36 [IpU PAaBHOMEPHOM JIBIDKEHHH Tella
110 TOPU30HTAILHOW TOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[ToreHnManpHas SHEPIUst
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOW SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEeXaHUKe
40 JlabopaTtopHnas pabota «3y4yeHue bubmuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
T ue K HUSL.
42 %ilgxyi(?:fmemeogsg;wnﬂ bubmorexa LIOK
' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuuecKuii U Py KUHHBIN
MasiTHUKH
u | Lo Qo B 10K
https://m.edsoo.ru/ff0b197a
IPYKUHBI U MAacChl Ipy3a»
45 [IpeBpaiienue sHeprun npu
MEXaHUUYECKUX KOoJIeOaHUsIX
46 fgi%ﬁzﬁﬁﬂe 13:211?:2?)151 U TIeproJia Brbmorexa LJOK
N https://m.edsoo.ru/ffOblaec
Kosie0aHUH IPYKUHHOTO MasiTHUKA
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCUMOCTH NepHoia KojiebaHuit bubnuoreka [IOK
Ipy3a, HOJIBEHIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexanndeckue BoHbl. CBOMICTBA bu6mmoreka [JOK
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MECXaHUYCCKHUX BOJIH. HpOI[OHBHBIG u
MOTICPCHYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenuus "MexaHHUECKHE
BOJIHBI B TBEPIIOM TEJIE.
CeiicMuueckue BOJTHBI"

50

3BykK. Pacnipoctpanenue u
OTpa’KeHHE 3ByKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

Ypoxk-koHdepenius "YapTpa3ByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bu6moreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "3aKOHbI COXpaHEHUS.
Mexanuveckue KojaeOaHus: ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponsHas padoTa o Teme
"3aKOHBI COXpaHEHHUS.
Mexannueckue KoJjieOaHust U BOJIHBI"

56

BHCKTpOMaFHI/ITHOC II0JIC.
BHCKTpOMaFHI/ITHBIC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa OJICKTPOMAIrHUTHBIX BOJIH

58

Ypok-koupepennus "Llkana
ANIEKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3K"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "Mzyuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIbI0 MOOMJIBHOTO TesieoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemienue 3amaq Ha OIIpCACIICHUC
YaCTOThI U JJINHBI
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3JIEKTPOMArHUTHOM BOJIHBI

DneKTpOMarHuTHasl IPUpPOJa CBETA.

bub6mmoreka [{OK

61 Ciopocts ceeta. Bommosbie https://m.eds00.ru/ff0b31d0
CBOMCTBaA CBETA
Hcrounuku cBeta. [IpsMoanHeiH
62 paCC;pOCTpa}(I:e}iI/Ii CBgTa %J;TMZHHZG bubmorexa [TOK
: https://m.edsoo.ru/ffob3658
Connua u Jlynst
3aKoH OTpaXXEHHUS CBETA. 3epKaJa.
63 PemeHHepsaﬂaq Ha an/IMeHeI:me bubmaorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
PEIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTa. Mcrnonp30BaHUe MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaXKCHHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopHnas pabota
"HccnenoBanue 3aBUCUMOCTH yTJia
66 MPETOMJIICHUS CBETOBOTO JIy4da OT
yTJia MaIcHus1 Ha TpaHuIie "BO31yX-
crexsio""
Ypok-koH(bepeHus
"Mcnonbs30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
68 JInnzel. OnTuyeckas cujia JUH3bI ﬁ'[lj[ISJsI:I;I/(r);lejascI)l()?’Ilf/ffObS f2c
69 IToctpoenue n3o0pakeHui B IMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 JIaGoparopHas paboTa bubnuoreka [IOK

"Onpenenenne HoOKyCcHOTO

https://m.edsoo.ru/ff0b4206
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PacCTOAHUA U ONTUYECKOU CHIIBI
coOuparomieii JTUH3bI"

el Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIMH30BbIC PHOOPHI" https://m.edsoo.ru/ff0cOa7e

79 ['ma3 kak onruyeckas cucremMa. bubmmoreka [{OK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanurtsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKTP.

74 Omnbrtel HetoToHa. Crioxkenue bubnuoreka [JOK
CIIEKTPAaIbHBIX 1[BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OMBITHI 11O

KEHU r'O CBETA B CIICKT
76 b socpwrmuo tmera npenveron ubmotera LIOK
https://m.edsoo.ru/ff0cOe2a
MIpU UX HAOJIOJICHUH Yepe3
[IBETOBBIC (DUIBTPHI"
Ypok-npaktukym "BosiHOBEIE

76 CBOMCTBA CBETA: AUCTICPCHSI,
uHtephepeHus u qudpaxuus”

77 OmnbiTel Pe3epdopna u mianerapHas bubnuoreka [JOK
MOJIEJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Moaens atoma
bopa

79| atowow. Keawmm, Mumeuarme ubmotexa LIOK

' ' https://m.edsoo.ru/ff0c144c
CIEKTPbI

80 Ypok-npaktukym "Habmonenue bubnuoreka [JOK
CIIEKTPOB MCIYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUIBI bubmiorexa LJOK

https://m.edsoo.ru/ff0c1672

82 CrpoeHue aTOMHOTO siipa. bubnuoreka [IOK
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Hyxknonnas mozaeinb

https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIE TPEBpAILICHMSL. bubmuorexa [IOK
W3oTormsl https://m.edsoo.ru/ff0clald

84 Pemenue 3agau mo teme: bub6mmoreka [{OK
"PasimoakTUBHBIC IPEBpanieHus " https://m.edsoo.ru/ff0clb4a

85 ITepron nomypacmana
Ypok-koHbepeHIHs

86 "Ppa)_'[I/IoaKgIBI:-IBI? W3ITyICHHS B bubmaorexa LIOK

. https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEAUIIMHE, TEXHIKE
SnepHbie peakuu. 3aKOHBI
87 ch)IXII))aHeHﬁﬂ 3a11:I)su10130ro " bubmmorexa [TOK
https://m.edsoo.ru/ff0c1c58
MAacCOBOTO YHCEIT

88 DHeprus CBSI3U aTOMHBIX SIEP. bu6moreka [IOK
CBsI3b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u neneHus siaep. bu6mmoreka [IOK
Wctounuku sHeprun CotHIIa U 3BE3 ] https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlefcTBus }

PaIMOaKTUBHBIX H3TyYCHUN Ha
JKUBBIE OpraHu3Mbl"
[ToaroroBka K KOHTPOJILHOM paboTe

92 1o TeMe "DNEeKTPOMArHUTHOE MOJIE. bubnunoreka [JOK
DJEKTPOMArHUTHBIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBrbie sBiaeHHA"

KonTtponbHas padoTa o Teme

93 "DIEKTPOMAarHUTHOE MOJIE. 1

DNEeKTPOMAarHUTHBIE BOJHBIL.
KsanToBnbie sBiaeHH"
94 [ToBTOpenue, 060061IeHNE. bu6mmoreka [JOK

JlaGopaTopHble pabOThI 110 KYpCy

https://m.edsoo.ru/ff0c245a
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"Bzaumoaeiicteue ten"

[ToBTOpenue, o6o0menue. Pemenne

95 pacYeTHBIX M KAaYeCTBEHHBIX 3314 1 bubmorexa HOK
" " https://m.edsoo.ru/ff0c2572
1o teme "TerioBbie MpouecChl
[ToBTOpenue, o6o0menue. Pemenne
96 paCUYETHBIX U KQaUECTBEHHBIX 3a/1a4 1 bubnuoreka [JOK
o teme "KITJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nBurareiei”
IToBTOpEHN Hue. Penrenn
97 paocqe(;}?{ilx ;’ ESI?SCTBCeH;mxesa;aq ) 1 bubmorexa [TOK
N " https://m.edsoo.ru/ff0c2b30
o teme "KII/I anekrpoycTaHOBOK
IToBTOpEHN HUE.
98 H26og§:op§;1:6§f£:m r?o Kypcy 1 1 bubmmorexa ITOK
N " https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBIICHUS
o | Domoreme obobueme Pibore | B LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
100 | rexeram o reve "KoneGamnrn | 1 BuSmroress LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | rereromm o ewe "Caerome | 1 Butmroreka LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpeHue, 06006meHue. PaboTa ¢
102 TekcTamu 1o TeMe "KBaHTOBas 1 1
sepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 3 97

I[TPOTPAMME
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MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HMCIT0JIb30BATh U3YYCHHBIC ITIOHATUSA

1.2

pasiindaTtb ABJICHUSA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘~I€CKOC SIBJICHHC

1.3

pacrno3HaBaTh IMPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKPY)KaIOIlleM MHUpE, B TOM uucie (PU3NYECKUE SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 33aauy B YUEOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOICTBA (ITPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONMCHIBaTh M3YYECHHbIE CBOWCTBA T€l U (PU3MYECKHUE SIBICHUS,
UCIONIBb3YSl  (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM IPAaBUIBHO
TpPakTOBaTh (PU3UYECKUH CMBICI HCIOJNb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U EUHUIIBI (PU3UUECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTh TpapuKd  U3YYEHHBIX  3aBHCHUMOCTEM
(hMBUYECKUX BEIIMYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SIBJICHUS M TPOIIECCHI,
WCIOJIb3YSl M3YYEHHBIE 3aKOHbI, NpPHU OTOM JaBaTh CIOBECHYIO
(GbopMyTUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4ecKoe
BBIpaKEHHUE

1.6

OOBACHATh (U3UYECKUE SIBJICHUS, MPOLECChl U CBOWCTBA TeNl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBISATh NPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHME W3 | — 2 JOrMYecKWx mIarop ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PU3UUYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

peuarb pvaéTHBIe 3aJa4u B 1 -2 ,I[GﬁCTBHH, HCIIOJIb3YysA 3dKOHBI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/I3I/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIM3a
yCIoBUs  3aa4d  3allUCbIBATb KPATKOC  YCJIOBHC, IIOACTABJIATH
(I)I/ISI/I‘IGCKI/IG BCINYHMHEI B q)OpMy.HBI H IIPOBOJIHTH paC‘IéTH, HaxXoauTb
CIIpaBOYHBIC IAHHBIC, HCO6XOI[I/IMBIG U1 pCIICHUA 3a1a4, OICHUBATD
pPCATUCTUIHOCTD HOHy‘IGHHOfI (bHSH‘ICCKOﬁ BCIINYHMHBI

1.8

pacrio3HaBaTh IpPOOJEMbI, KOTOPbIE MOKHO PELIUTh MpPHU IOMOIIU
(U3MYeCKUX METOJIOB, B ONHMCAHUU MCCIEJOBAHUS  BBIJCIATH
npoBepseMoe  NpeAnojokeHue  (TUmoTesy),  pasindyatb U
UHTEPNPETUPOBATh TOJYYEHHBIH pe3ylbTaT, HAaXOJUTh OLIMOKH B
XOJI€ OIIBITA, AEJaTh BBIBOJBI IO €T0 PE3YIbTaTaAM

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAECHUIO (PU3MYECKUX SIBICHUHA WIIN
¢u3nyeckux  CBOMCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble
OpPEANoNoXKEeHUs,, coOuparh  YCTAHOBKY M3  MPEUI0KEHHOTO
000pyI0BaHUs, 3aMCHIBATH XO/1 ONBITAa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh NPSIMBbIE M3MEPEHMSI C MCIOJIB30BAHMEM aHAJIOIOBBIX U
1u(poBBIX MPHOOPOB, 3aMKCHIBAaTh MOKa3aHHUsS MPUOOPOB C Y4ETOM
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3aJJaHHOHM a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTH  HMCCIENIOBAHME 3aBUCUMOCTH  OIHOM  (hU3MUECKOi
BEJIMYMHBI OT JPYyrod C HCIOJIb30BAHUEM IPSIMBIX HM3MEPEHUH,
y4acTBOBATh B IUIAHUPOBAHHMU YYEOHOTO HMCCIIEOBAaHUSA, COOUpPATH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMS, CIEAYs NPEUIOKEHHOMY IUIaHy,
(bUKCHpPOBATh PE3YAbTATHI MOJYYCHHON 3aBUCUMOCTH (U3UIECKUX
BEJIMYHMH B BUJIE MTPEUIOKEHHBIX TaOIUI] ¥ TPAQHKOB, JENIaTh BBIBOIBI
10 pe3yJbTaTaM MCCIEIOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (U3WYECKUX BEIHYMH, CIEIys
NPEI0KEHHON MHCTPYKIMH: TIPH BBIIIOJHEHUN M3MEPEHH COOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU
BEJINYUHBI

1.13

coOnroAaTh TMpaBWia TEXHUKU O€30MacHOCTH IMpH  padboTe cC
71a00PAaTOPHBIM 000PYJOBaHHEM

1.14

yKa3blBaTh TPUHIMIBI  JIEACTBUS MPUOOPOB U  TEXHUUYECKHUX
YCTPOWCTB, XapaKTepU30BaTh TMPUHIMIIBI JIEUCTBHUS M3yYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOWCTB C TOMOIIBIO WX OIHMCAHHS,
WCIOJIb3YSl 3HAHUS O CBoOMcTBax  (DM3MUYECKUX  SABIEHUH U
HE0O0X0uMBbIe PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOJUTh TpuUMeEphl (HaXoAWTh HWHPOPMAIMI0 O MPUMEPAX)
MPaKTUYECKOTO UCMOIb30BaHUs (PU3MUECKHUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU Ui oOecrmiedeHus O€30MacHOCTH Tpu  OOpalieHun C
npuOOpaMH ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHECHUS 3I0POBbS U
COOITIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOIIEH cpefe

1.16

OCYILIECTBIISITH OTOOpP MCTOYHHUKOB MHGpOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN W MyTEM CpPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB
BBIICNATh MHGOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEYMBOM HITH
MOJKET ObITh HEIOCTOBEPHOU

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH yueOHBIX 3a/laHuit
HAyYHOTIOMYJISIPHYIO  JUTEpaTypy  (QU3MYECKOro  CcoaeprKaHus,
CIpaBOYHBbIE MaTepHallbl, pecypchl cetu HHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTHPOBAaHUs TEKCTa, IpeoOpa3zoBaHusi HHPOpMaLuu
U3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

co37aBaTh COOCTBEHHBIE KPATKHE MMChbMEHHBIE U YCTHBIE COOOIICHUS
HA oOcHOBe 2 — 3 HCTOYHUKOB uHPoOpManuu (PUINIECKOrO
COJIep’KaHus, B TOM YHCIE MyOJIMYHO JIenaTh KpaTKue COOOIICHHS O
pe3ynapTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHUN, MPU ITOM
IrPaMOTHO HCIIOJIb30BaTh HW3YYEHHBIN MOHATUWHBIA ammapar Kypca
(bu3KKHU, COMPOBOK/IATh BRICTYIIICHUE MPE3CHTalUEH

1.19

ITPU BBITIOJIHECHUH y‘Ie6HBIX IMPOCKTOB U HCCIeI0BaHUM pacnpeacisiTh
0053aHHOCTHU B rpymme B COOTBETCTBUU C MMOCTABJIICHHBIMHA 3a/la4aMH,
CJIICOAUTh 3a BBIINIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OICHHUBATH
COOCTBEHHBIM BKJIal B  JCATCIBHOCTHL TI'PYIIIbI, BbICTPAHNBATDH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBasA MHCHHC

OKPYXaIOILIUX

8 KJIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IOHATHA

1.2

pasiindaTtb ABJICHUSA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKOC SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YyYCHHBIX (U3MUYECKUX SIBICHHHA B
OKPYKaIOIlleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOHCTBA (IpU3HAKN) (PU3UYECKUX SBICHHUN

1.4

ONKCHIBaTh M3YYEHHbIE CBOWCTBA T€l U (PU3MYECKHUE SIBICHUS,
UCIONIb3YSl (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpPakTOBaTb  (PU3WYECKUII  CMBICI  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U €UHUIBI PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMH,  CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH
(hMBUYECKUX BEIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tel, (PU3MUECKUE SIBICHUS W MPOIIECCHI,
WCIIONBb3Yysl W3Y4YEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
(GbopMyNnUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKEHUE

1.6

00BACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBA
(hbM3UYEeCKUX SIBJICHUH, (DU3MYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THbie 3a7a4u B 2 — 3 JACHCTBUS, UCHOJB3YSl 3aKOHBI U
(dhopmyibl, CBA3BIBAONINE (PU3HUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33/1a4M 3aIllMChIBAaTh KPATKOE YCIIOBUE, BBISBISTH HEIOCTATOK
JAHHBIX JJIS pelleHus 3aJadyd, BbIOWpaTh 3aKOHBI U (OPMYIIbL,
HEoOXouMbIe JUIsl e€ pelleHUs, MPOBOAUTH PacuéThl U CPAaBHUBATH
MOJIyYeHHOE 3HAaueHHEe (PU3UUECKONW BEIMYMHBI C W3BECTHBIMU
JTAHHBIMU

1.8

paciIo3HaBaThb HpO6J'ICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(1)I/ISI/I‘IGCKI/IX MCTONOB, UCIIOJIB3YA OIMMUCAHUC UCCIICA0OBAHNs, BBIACIIATD
IMPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHHBATL IIPABUJILBHOCTL IIOpPAJKa
IMPOBCACHUA UCCIICIOBAHUA, JCJIaTh BBIBOAbI

1.9

IPOBOAMUTH OMBITHl MO0 HAOMIOAEHUI0 (U3NYECKUX SIBICHUA WIH
¢uznueckux  CBOMCTB  Teil:  (QOpMYyIHpOBaTH  MPOBEPSEMBbIE
OPEINoNIOKeHNs, coOUpaTh  YCTAaHOBKY M3  MPEIIOXKEHHOTO
000py/I0BaHUs, OTIMCHIBATH XOJI OTIBITA M (POPMYIHPOBATH BHIBOIBI

1.10

BBINIOJIHATh MPSIMBbIE HM3MEPEHUS C MCIIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB U JATYUKOB (DPU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTATHI
U3MEpEeHUi ¢ y4€TOM 3aaHHOM abCONIFOTHOM MOTPEITHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHWE 3aBUCUMOCTH  OAHOM  (u3M4ecKoi
BEJIMYMHBI OT JPYroll C MHCIOJIb30BAaHUEM TMPSMBIX HW3MEPEHMI:
IUTAHUPOBATh HCCIEeOBaHUE, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpEHHUs, cleaysd  MpeUIOKEHHOMY  IUIaHy,  (UKCHpPOBATh
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PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U TpaduKOB,
JIeJaTh BBIBOBI 10 PE3YJIbTATAM HCCIIEA0BAHUS

1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIMYUH:
IJIAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss INIPEeNJOKEHHOM HHCTPYKIMM, M BBIUHCIATH 3HAYCHUE
BEJIMYUHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTH mpu pabore cC
1a00paTOPHBIM 000PYIOBAHUEM

1.14

XapakTepu30BaTh MPHUHIUIBI JEHCTBHS HW3yYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHUSI O CBOMCTBaX (PU3WUYECKUX SABJCHUH U HEOOXOIUMBIE
(u3nueckrue 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I Imo CXeMaM MU CXEMAaTUYHBIM PUCYHKaM, COCTAaBJIATH CXCMbI
JNEKTPUYECKUX LENed C TOCIEIOBaTENbHBIM M  IapaJUICIbHBIM
COEVHEHUEM  JJIEMEHTOB, pa3inyas YCIOBHbIE 0003Ha4YEHUS
JJIEMEHTOB IEKTPUUECKUX LEMEn

1.16

MPUBOJUTh TpUMEphl (HaXoAWTh HWHPOPMAIMI0 O MPUMEPAX)
MPaKTUYECKOTO UCMOIb30BaHUs (PU3MUECKUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU JUig  oOecrmiedeHus Oe30MacHOCTH Tpu  OOpalieHun C
npudopaMu U TEXHUYECKUMH yCTPOMCTBAMH, COXpPAHEHUS 310POBbS U
COOITFOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHHUS B OKPY)KAIOIIEH cpefie

1.17

OCYILIECTBIISATH MOUCK MHPOpMAINH (PU3HUECKOTO COAEPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUM U TMYyTEM CpPaBHEHUS
JOTIONTHUTEIBHBIX HMCTOYHHUKOB BBLACTATH HH(POpPMAIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIH MOKET OBITh HETOCTOBEPHOM

1.18

WCIIOJIb30BaTh MPU  BBHINOJHEHUH Y4YEOHBIX 33JaHUNA  HAy4HO-
MONYJISIPHYIO JIUTEpaTypy (pU3MUecKoro cojepiaHus, CIpPaBOUYHbIE
MaTepuaibl, pecypcbl cetu MHTepHeTr; BmageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusi WHGOPMALIMU U3 OJIHOM
3HAKOBOW CHUCTEMBI B APYT'YIO

1.19

co3/aBaTh COOCTBEHHBIC MMCHBMEHHBIC U KPATKUE YCTHBIC COOOIICHHMS,
0000mas wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKAaHUS, B TOM WYHUCIIC IYOIMYHO TPEJACTABIATh PE3yIbTAThI
IPOCKTHONH WM HCCJICIOBATCIIbCKOM JICATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIOJb30BaTh HW3YYCHHBIM IMOHITUWHBIN armapar Kypca
(U3MKH, COMTPOBOXKIATH BBICTYIUICHUE MPE3CHTALIUCH

1.20

IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAaHUN (DU3UUECKUX
IPOLIECCOB pacrpeAeisiTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 3aJlayaMM, CJEAUTh 32 BBHINOJHEHUEM IUIaHa
JNEUCTBUM M KOPPEKTUPOBATH  €ro, aJeKBAaTHO  OLICHMBATh
COOCTBEHHBIH BKJIaJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHUKAaTUBHO€  B3aUMOJEICTBHE,  MpOSABIsAs  TOTOBHOCTB
paszpeniatb KOHQIUKTHI

9 KJIACC

Kon

IIpoBepsiemble NpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
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NPOBePsIEMOro
pe3yJbTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmsbl OCHOBHOI'O 0611191"0 06pa30BaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth ABJICHUA II0 ONMCAHWUIO HMX XaPaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SAIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE W3YyYCHHBIX (U3MUYECKUX SIBICHUHA B
OKPYKAIOILlEM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3ajjauyy B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (IpU3HAKN) (PU3UUECKUX SIBICHHUN

1.4

ONHCBHIBATH HW3YyYCHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCIONIBb3YSl  (DUM3MYECKHE BEIWYHMHBI, NPU OMUCAHUM IPAaBUIBHO
TpakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIIBI (PU3UUYECKUX BEJIMYMH, HAXOJUTh (GOPMYIIbL,
CBA3BIBAIOIIME JIAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMH,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH
(hbUBUYECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOICTBa Tel, (PU3HUECKUE SIBICHUS W MPOIIECCHI,
WCIIONBb3Yysl W3Y4YEHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CIOBECHYIO
GbopMyNnTUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHUE

1.6

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTWYECKHMX INaroB C IMOMOIIbI0 2 — 3 HM3yYEHHBIX CBOMCTBA
(bM3UYEeCKUX SIBJICHUH, (PU3MYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIe 3amaud (OmMHMparomuecs Ha cucteMy w3 2 — 3
yYpaBHEHHI), HCIONB3ysd 3aKOHBI W  (OPMYIBI, CBS3BIBAIOIIUE
¢u3nveckre BEIMYMHBI: HAa OCHOBE aHajiW3a YCJIOBHS 3a/a4d
3alUCBIBATh KPATKOE YCIOBHE, BBISBISATH HEIOCTAIONIME MU
U30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOUMBIC
JUIsSL pEIICHUs, TMPOBOIUTHh PAcCYEThl M OLCHUBATH PEATUCTHYHOCTH
MIOJTYY€HHOTO 3HaYCHHs (DU3NIECKON BETUUNHBI

1.8

PacIio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOJKHO PpCIIUTh IIpU IIOMOIIX
(1)I/ISI/I‘ICCKI/IX MCTOHAOB, HUCIIOJIb3Ys OIMMMCAHUC HCCIICAOBAHUS, BBIACIIATH
IMPOBEPACMOC IIPCAIIOJIOKCHUE, OLCHHUBATL IIPABUIIBHOCTL IIOpsAAKa
IMPOBCACHUA HMCCICAOBAHUA, ACIATb BbIBOJbI, HWHTCPIIPCTUPOBATDH
PE3yJIbTaThbl Ha6J'IIO,Z[eHI/II71 U OIIBITOB

1.9

IOPOBOJUTH OIBITBI MO HAOMIOAECHUIO (U3NYECKUX SBJICHUM WU
(U3NYEeCKUX CBOMCTB TEN: CaMOCTOSATEJIBHO COOMpPATh YCTAHOBKY U3
U30bITOYHOTO Habopa oOOpYyNOBaHUS, OMUCHIBATh XOJ ONbITA M €ro
pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI

1.10

OPOBOAWTH TPU HEOOXOTUMOCTH CEpPUI0 TMPSIMBIX H3MEpPEHU,
OTIpefieNisis CpelHee 3HAYeHHE H3MepseMON BeIMuuHbI ((POKycHOe
paccTtosiHie coOuparomiel JIMH3bI), 000CHOBBIBATH BHIOOP crocoOa
u3MepeHus (M3MEepUTENBHOTO Tpubopa)

1.11

MPOBOJIUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIHYUH C
HCIIOJIb30BAHNUEM MPSMBIX M3MEPEHUH: IUIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yibTaThl
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MOJIy4€HHON 3aBUCHMOCTH (DU3MYECKUX BEIUYMH B BHJC TaOJIHIIH
rpaduKoB, ENIaTh BBIBOJIBI 10 PE3yJIbTaTaM HCCICAOBAHUS

1.12

MPOBOJIUTh  KOCBEHHBIE  W3MEpPEHUS  (U3NYCCKUX  BEIWYHH:
IJIAHUPOBATh U3MEPEHUS, COOMPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh M3MEPEHHUS, CIEAys MNPEIIOKECHHON HHCTPYKIIUH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI W AHAIM3UPOBATH IOJYYEHHBIE
pE3YJIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHocTh mpu  pabore cC
71a00paTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTth OCHOBHBIC TPHU3HAKK HM3YYEHHBIX (DPU3MUECKHX MOJeNeit:
MaTepHagbHas TouKa, aDCOIOTHO TBEPAOE TEJO, TOUEUHBIH HCTOUHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETApHAas MOJENb aTOMa, HYKJIOHHAas
MOJIEb ATOMHOTO s/1pa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHUST O CBOMCTBaX (PU3WYECKUX SABJICHHUH U HEOOXOJAUMbIE
(buznyeckrne 3aKOHOMEPHOCTH

1.16

HCIIOJBb30BATh CXEMbl M  CXEMaTUYHbIE PUCYHKHM HW3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, WU3MEPUTENBHBIX npuOopoB u
TE€XHOJOTMYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul OCTPOCHUS U300paKEHUN B TIOCKOM
3epKajie ¥ coOMparoLei JTuH3e

1.17

MPUBOIUTH TIPUMEPHl  (HAXOIWUTh HWH(POpPMAIMIO O TpPUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKIX 3HAHUI B MOBCETHEBHOM
KU3HU Ui oOecrmieyeHus 0e30MacHOCTH Tpu  OOpalleHuH C
npuOOpaMy ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHECHUS 3/I0POBBS U
COOITIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEJICHHUS B OKPY)KAIOIIEH cpefie

1.18

OCYILIECTBIISTH MOUCK MHPOpPMAINH (HU3HUECKOTO COAEPKAHUS B CETU
WNnrtepuer, camocrosiTenbHO (HOpPMyIupys TOMCKOBBIM  3ampoc,
HaxXOJWTb IYTH  OMNpEJIENCHUs  JIOCTOBEPHOCTH  MOJYYEHHOU
uH(GOPMAIlMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENbHBIX
UCTOYHUKOB

1.19

UCIOJIb30BAaTh MPH  BBIMOJIHEHUM YYEOHBIX 3alaHUNl  HaAy4yHO-
HNOMYJISPHYIO JIUTEPATYpy (DU3UUECKOTO COACpk aHHs, CIPABOUYHbBIE
MaTepuainbl, pecypcbl cetu MHTepHeT; BmageTh npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusl UHGOPMAIUU U3 OJTHOMU
3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HH(pOpMAIMU M3 HECKOJBKMX MCTOYHHKOB (DU3UYECKOTro
coJiepXKaHus, MyOIUYHO MPEACTaBIATh PE3yabTaThl MPOEKTHON HIIU
UCCIIEIOBATEIbCKOM  AEATENBHOCTH, TPU  OTOM  I'PAMOTHO
VICII0JIb30BaTh N3YYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszieia
(GU3MKH M CONMPOBOXKJAATh BBICTYIUIGHHWE IIpe3eHTalued ¢ yuéToM
0COOEHHOCTEHN ayIMTOPUH CBEPCTHUKOB

1.21

ITpU BBITNIOJIHCHUHN y‘Ie6HBIX IMPOCKTOB U HCCJIeI0BaHUM (I)I/ISI/ILIGCKI/IX
IpoLECCOB paCIIpPECaACIATh 00513aHHOCTU B rpymnmne B COOTBECTCTBHUU C
IOCTaBJICHHBIMHU  3aJadaMH, CJICIUTb 3a BBIIIOJJHCHHUCM IIJIaHa
JIercTBUI n KOPPCKTUPOBATH €ro, aJICKBAaTHO OLICHUBATh
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COOCTBEHHBI BKJIAJ B JIEATEIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHUKATHBHOC B3aHMOHCﬁCTBH€, IMPOSBJIAA TOTOBHOCTbH
paspemarb KOHQIUKTHI
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IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kox Koa
IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS
pazjaena 3JieMeHTa
®U3UKA U EE POJIb B ITIO3HAHNHU OKPYXXAIOIIEI'O MUPA
®usuka — Hayka O Ipupone. SIBIE€HHS DPUPOIBL
1.1 dusnyeckre  IBICHHA. MEXaHHMYECKHE, TEIUIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIC, CBETOBHIC, 3BYKOBBIC
O®uznueckue BenuuuHbL.  M3MepeHue  pu3nuecKux
1.2 BenuunH.  @usnueckue  mpubopsl.  [lorpemHocts
M3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHMI]
EcrecTBeHHOHayuyHBI METOJ TMO3HAHUSA: HaOIIOJIEHUE,
13 IIOCTAHOBKAa HAay4yHOTO BOIPOCA, BBIABMIKEHHE TUIOTE3,
1 ' 9KCIIEPUMEHT [0 TPOBEPKE THUIOTE3, OOBSICHEHHE
HAOJIIOIAEMOT'0 SABJIEHUS
1.4 Onucanne GU3NIECKUX SBICHUH C TIOMOTIBIO MOAETIeH
[IpakTnueckue pabOTHI:
##HPar#t#113mepenre paccTosTHUM.
###Par###lI3mepenne 00bEMa KUAKOCTH W TBEPIOTO
1.5 Tena.
###Par###OnpeneneHue pa3sMepoB MaJIbIX TEll.
###Par###lI3mepenne  TemrepaTypsl NPH  TTOMOIIH
KUJKOCTHOTO TEPMOMETpA U ITaTUUKa TeMIIepaTyphbl
INEPBOHAYAJIBHBIE CBEJJEHW O CTPOEHNUU BEIIIECTBA
###Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, X
2.1 pa3Mepsl. OmeITB,  JTOKa3bIBAIONIUE  JTUCKPETHOE
CTpOEHUE BEIIEeCTBA
#H#Par###]pmkeHe  4YacTUI[  BEIISCTBa. CBs3b
2.2 CKOPOCTH  JBI)KEHMSI YacTHI[ C  TeMIepaTypoi.
bpoyHoBckoe nBmxenue, muddysus
23 B3aumoselicTBue yacTull BelecTBa: NPUTSHKEHUE U
OTTAJIKUBAaHUE
H###Par###ArperaTHple COCTOSIHUSI BEIICCTBA: CTPOCHHE
2 ra3oB, >KHJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEI.
24 B3aumocBsa3p Mexay CBOMCTBaMH BEHIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U MX aTOMHO-MOJICKYJISPHBIM
CTpOEHUEM
2.5 OCOOCHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTuueckue pabOTHI:
#HH#Par###Onenka auaMeTpa aromMa METOJIOM PSIOB (C
UCIOJIb30BaHueM (oTorpaduil).
2.6 #HHHPar#H##OnbITel 1O HAONMIOJEHHWIO  TEMJIOBOTO
pacIIMpPEeHHUs] Ta30B.
HHHPar###OnbpITel 10 OOHApY)KEHHIO JEHCTBHUS  CHJI
MOJIEKYJISIPHOTO TPUTSIKEHHS
3 JIBIDKEHUE U B3AUMOJIEMICTBUE TEJI
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3.1

Mexannueckoe JIBUKECHUE. PaBHOMepHOE u
HEPABHOMEPHOE JABMKECHHE

3.2

H#HPar#H##CropocTs. Cpennss CKOPOCTh pu
HEPaBHOMEPHOM [IBMKEHUHU. Pacd€r myrm um BpemeHu
JIBUKECHUS

3.3

SIBnenue uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
TeJ KaK NPUYMHA MU3MEHEHUs CKOPOCTH JBUKEHUS TEll.
Macca Kak Mepa HHEPTHOCTH Tejla

3.4

#HHPar### lnotanocts BemecTtBa. CBS3b IUIOTHOCTA C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aMOICHCTBUS Tell

3.6

Cuna ympyroctd u 3akoH ['yka. M3mepenwe cuibl ¢
IMOMOIIIBIO AMHAMOMCECTpPA

3.7

#H#Par###sIsnenne Tarorennsa u cuwia Tsokectu. Cuia
TSKECTH Ha Jpyrux IuiaHetax. Bec tema. HeBecomocTth

3.8

Cuna tpenusi. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
Tpenue B Ipupoae U TEXHUKE

3.9

###Par###Cnoxxenrne CwWi, HaMpaBlIE€HHBIX IO OJHOU
npsiMoi. PaBHO IefCTBYIOIIAs CUJT

3.10

[IpakTnueckue pabOTHI:

OnpeneieHne  CKOPOCTH  PAaBHOMEPHOTO  JBVIKCHUS
(mapuka B OKUAKOCTH, MOJCIH  DJIEKTPUIECKOTO
aBTOMOOWJIE W Tak ganee). OmpeneneHue cpeaHei
CKOPOCTH CKOJBKEHHS Opycka WIM [IapuKa 110
HaKJIOHHOM  IIOCKOCTH. OmpeneneHne  IIOTHOCTH
TBEPIOTO Tena. OnEITHI, JIEMOHCTPHUPYFOIITNE
3aBUCUMOCTh pacTsDKeHUs (IedopMmaiuu) Mpy>KUHBI OT
MPWIOKEHHON  Cuibl.  OIBITBL, JIEMOHCTPHUPYIOIIUE
3aBHCUMOCTD CHJIBI TPEHHUS CKOJIBKECHHSI OT Beca Tella U
XapaKTepa CONMPUKACAOIINXCS MIOBEPXHOCTEH

3.11

Ousnueckue sIBICHUS B MPUPOJIE: IPUMEPBI ABHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKUBOM U HEKUBOU MPUPOJIE,
JEMCTBHE CUJIBI TPEHHSI B IPUPOIE U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaZ JUHAMOMCETD, IMOJAIIHUITHUKH

JABJIEHUE T

BEPJIBIX TEJIL, )KUJKOCTEH U TA30B

4.1

I[aBJ'ICHI/IC TBép,Z[OFO tena. CrocoObl YMCHBIICHUS U
YBCJIUYCHUS OABJICHUS

4.2

JlaBnenue raza. 3aBUCUMOCTh JJaBJICHUS T'a3a OT 00bEMa,
TeMIIepaTyphl

4.3

Hepe):[aqa JaBJICHUA TBép,[[LIMI/I TCI1aMHu, KHUIKOCTAMU U
razamu. 3akoH Ilackans. [IneBMaTHyecKre MaIIuHbBI

4.4

3aBUCUMOCTh  JABICHHUS KHJIKOCTH OT  TIIyOMHBI.
I'uapocratnyeckuit napagokc. Coobuiaromuecs: cocysl.
I'mapaBiMyeckre MEXaHU3MBI

4.5

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpuanHb
CYIIECTBOBaHMs BO3AYIIHONH 000j04Yku 3emiuu. OmnbIT
Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT
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BBICOTHI HaJl YDPOBHCM MOPA

4.6

N3mepenue armocdeproro namnenus. [Ipubopsr mmis
U3MEpEHUs] aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBre KUIOKOCTM M Ta3a HAa IOTPYKEHHOE B HUX
Teno. BreiTankuBaromas (apxuMmenoBa) cujia. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3ayxoraBaHue

4.9

[IpakTnueckue pabOThI:

Uccnegopanme 3aBHCHMMOCTH Beca Te€jla B BOAS OT
00béMa TNOTrpyKEHHOM B JKUAKOCTb YacTH Tela.
Ornpenenenre BHITATKABAIONICH CUJIBI, IEUCTBYIOIIECH Ha
TEN0, TNOrpykEéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHIIbI, JEHCTBYIOIICH
Ha TeNO B JKUIAKOCTH, OT Macchl Teja. OIIBITHI,
JEMOHCTPUPYIOIIHE  3aBUCUMOCTh  BBITAIKHMBAIOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
MOTPYKEHHON B JKUJIKOCTh YAaCTH T€JIa U OT IUIOTHOCTH
JKUJIKOCTH. KonctpynpoBanue apeomeTpa WA
KOHCTpYUpPOBaHUE  JIOOKM W  ONpeAesieHue €€
Irpy3010AbEMHOCTH

4.10

duznueckue SABJICHUA B npupoaec: BIIUSHHUC
aTMOC(hEepHOTO JAaBJICHUS Ha )KHUBOW OpPraHu3M, TJIaBaHUE
pBIO

411

TexHudeckne yCTPOMCTBA: COOOMIAIOIMIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp

PAGOTA, MOIIHOCTDB, DHEPT'M A

5.1 Mexanuveckast pabora

5.2 MexaHuyeckasi MOIIIHOCTb

53 [IpocTble MeXaHU3MBI: pblyar, OJOK, HaKJIOHHAs
I10CKOCTh. [IpaBuilo paBHOBeCHsI pblyara

5.4 [IpumeneHue npaBusa paBHOBECHS pblyara K 0J0Ky
«3om0T0e  mpaBuWio»  MexaHukH.  KoapduuueHt

5.5 H0JIE3HOTO nencTBus MEXaHU3MOB. ITpocTsie
MEXaHU3Mbl B OBITY U TEXHUKE

5.6 [ToTeHumanpHasi SHEPruM TeJa, MOAHATOr0 Hajl 3eMiIEH

5.7 Kunerndeckas sHeprus

58 [Tonnas mexaHuueckas SHEpris. 3aKOH H3MEHEHUs U
COXpaHEHMs MEXaHUYECKOH 3Hepruu
[IpakTyeckue paboOTHI:
#H#Par###Onpenenenue pabOThl CUJIBI TPEHUs TMpU

59 PaBHOMEPHOM JIBXKEHHH Tejla 10 TOPU30HTAIBHOMN
nosepxHoctu. MccnenoBaHnue yciaoBHH —paBHOBECHS
ppuara. M3mepenme KIIJ[ HakiIOHHON IIOCKOCTH.
W3yueHne 3ak0Ha COXpaHEHUsI MEXaHUYECKOM SHepTUu

5.10 @dusnyeckue SBICHHUS B INPUPOJE: pblYard B TEiE
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YCI0BCKa

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXKHBIA U

5.11 HETIOJIBYKHBINA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC

MEXaHU3MBbI B OBITY
8 KUIIACC
Kona Kona
pasnena D IeMEHTa IIpoBepsiemble 3jIeMeHTBI COAEPKAHUS
TEITJIOBBIE SBJIEHU A

OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOM

6.1 TEOPUU CTPOEHHUs BemecTBa. Macca u  pasmepsl
Mojiekya.  OmbIThI, TOATBEPXKIAIONIME  OCHOBHBIE
MOJIOKEHHUS MOJICKYJISIPHOKHUHETUYECKOU TEOPHH
Mopgenu  TBEPAOro, OSKHAKOTO U  Ta3000pa3HOTO

6.2 cocrosiHuil BemectBa. Kpucramnuueckue u amopdHbie
Tena
OObsicHEHNEe CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEI

6.3 Ha OCHOBE IIOJIOXKCHUHW MOJICKYJIIPHOKHHETHUECKOHN
TEOPUH

6.4 CMmaunBaHue U KallWUTSIPHBIC SIBIICHUS

6.5 TerutoBoe pacimpeHue U CKaTue

6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO
TEIUIOBOTO ABVIKCHHS YaCTHII

6.7 Bayrpennss sneprus. CriocoObl U3BMEHEHUS! BHYTPEHHEH
SHEPTHH: TeIUIONEepeada U COBEPIICHHE PaOOThI

6.8 Buapl Tennonepenavn: TEIIONPOBOJIHOCTh, KOHBEKITHS,

5 U3IIy9CHHE

6.9 KomuuectBo  TeminoTel.  YaenapHas — TCINIOEMKOCTh
BEIIICCTBA

6.10 TennooOMeH U TEIUIOBOE paBHOBECHE. YPaBHEHHE
TEIIOBOro OallaHca

6.11 [InaBneHue u OTBEpIeBaHNE KPUCTATUIMYSCKUX BEIICCTB.
VenpHas TEII0TA IJIaBIICHUS
[TapooOpazoBanne ®u  KoHAeHcanus.  McmapeHnue.

6.12 Kunenne. VYaenpHas  Temora  mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTro
JIaBIICHUS

6.13 BrnaxHocTh BO3yxa

6.14 DHeprus TOIIMBA. Y IelbHas TEIJI0TA CTOPAHUS
[Mpunnuner  pabotel  TeroBbix asurartenein  KITJ

6.15 TEIJIOBOTO JIBHUrarels. TeIuloBhIe IBUTATEIM W 3alllkTa
OKpY’Karollen cpeibl

6.16 3aKOH COXpaHEHUs U MPEBPALEHUS SHEPTUH B TEIUIOBBIX
npoiieccax
[IpakTdeckue pabOTHI:

6.17 .
HHHPar##H#OnbpITel 10 OOHAPY)KEHUIO JEMCTBUS  CHJI
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MOJICKYJIIPHOTO TPUTSKCHHUS.
HHHPar#H#0NbITBL 110 BBIPALIMBAHUIO  KPUCTAJUIOB
IIOBAPEHHOM COJIM WM caxapa.

#HHHPar#H##OnpITel 10 HAONIONEHUIO  TEIIOBOTO
pacIIupeHus ra30B, )KUJIKOCTEH 1 TBEPIBIX TEI.
#HH#Par###Onpenenenue naBieHusl BO3AyXa B OajuloHE
HITIPHUILIA.

HHHPar###0nbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTH
JABJICHHUST BO3JyXa OT €ro o0bhéMa M HArpeBaHUs WIIH
OXJIAXKICHHUS.

##H#Par###1IpoBepka runoTe3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOWKA KUJKOCTH B TEPMOMETPHUECKOUN
TpyOKe OT TeMIIepaTyphl.

###Par####Habmonenue W3MEHEHUS BHYTPEHHEH
SHEPrUU Tela B pe3yibTaTe TEIuIonepenayd U padoThI
BHEITHUX CHUIL

###Par###lccnenoBanue SBIEHUSA TEIJIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJHON U rOpsYE BOJIBI.
###Par###OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOW MpH TEMJI0OOMEHE C HarpeTbiM
METaJUTHICCKUM IHITHHIPOM.

###Par###OnpeneneHue yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mporecca HCIapeHHUs..
#H##Par###OnpeneneHue OTHOCUTEIBHOM  BJIAKHOCTH
BO3/IyXa.

#H##Par###OnpeneneHre yaeabHONW TETUIOTHI TUTABICHUS
JbJA.

6.18

Ousnyeckue SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HAaTSDKEHHE W KalWULSIPHBIE SIBICHUS B MPUPOJE,
KpUCTaJUIBl B mipupoje, uzinydenue ConHila, 3aMep3aHue
BOZI0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHKE POCHI, TyMaHa,
WHesl, CHera.

6.19

Texuuyeckne  ycTpoicTBa:  KamWUIAPBL,  MPUMEPHI
UCIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4uK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THUTPOMETpPBI, IMCUXPOMETP, MapoBas TypOWHA,
JIBUTATENIb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMA

7.1

:‘)HGKTpI/ISaLII/ISI TCII. HBa poaa SJICKTPHUUCCKUX 3apsA10B

7.2

B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa
(3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEXK/Ty TeJIaMH)

7.3

Dnekrpuyeckoe noje. Hanpsk€HHOCTh AIIEKTPUUECKOTO
noyis. IlpyuHIMO Cynepno3ulmu >IEKTPUUYECKUX MOJeH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4

Hocurenn QJICKTPUYCCKUX 3apsAd0B. 3JICMCHT3.pHBII>i
BHGKTpI/I‘-ICCKI/Iﬁ 3apsn. CTpOCHI/IC aToMa. HpOBOI[HI/IKI/I n
AUSJICKTPUKHU
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7.5

3aKkoH COXpaHCHUS DJICKTPHUYICCKOIO 3apsaa

OnexTpuuecKuii  TOK.  YCJIOBHS  CYyLIECTBOBaHUS

76 AIIEKTPUUECKOTO TOKa. VICTOUHHUKHN OCTOSIHHOTO TOKa
JeiicTBus IIEKTPUYECKOTO TOKa (TeroBoe,

7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX M razax

78 Onexrpuueckas 1enb. Cuia TOKa. DJIEKTPUUECKOE
HaIpsKEHUE

79 ConpoTuBieHne MPOBOJHUKA. VYaensHOE
CONIPOTHUBIICHUE BEIIECTBA

7.10 3axon OMa i ydacTka 1enu

711 [TocnenoBarenbHOe W TMapajlielbHOE  COEAUMHEHUE
MIPOBOTHUKOB

712 PaGota u MOMIHOCTH DIEKTPUYECKOTO TOKAa. 3aKOH
Jxoynsa — Jlenna

713 DIEeKTPUYECKUE IEeMH M TOTPEOUTENN DICKTPUIECKOMN
sHepruu B ObITy. KopoTkoe 3ampikaHme

714 [ToctostHHble MarHuThl. B3auMonelcTBUE MOCTOSTHHBIX
MAarHuTOB

715 MarauTtHoe mojie. MaruuTHoe Tmojie 3eMIIM U €ro
3HaUeHHe I KU3HU Ha 3eMie

716 OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
[TpyMeHeHne AIeKTPOMAarHuTOB B TEXHUKE
JleficTBe MarHMTHOTO IIOJII HA IPOBOJHHUK C TOKOM.

717 SHGKTpO,Z[BI/IFaTeJ'IBV MIOCTOSIHHOTO TOKa. I/Ic1jonL3OBaHHe
JNEKTPOABUTaTENe B TEXHUYECKHX YCTPOWCTBAaX M Ha
TpaHCIIOPTE

718 OnbiTel  Dapanes.  SBiaeHUE  AIEKTPOMATHUTHOM
uaaykuuu. [IpaBsuno Jlenna
DIIeKTpOTeHepaTop. Crioco0s1 MOJTyYEHUSI

7.19 AJICKTPUYECKON  DHEprumu. DNEeKTpOCTAaHIIMKM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue pabOTHI:
OnbITHl 0 HAOTIOACHUIO SICKTPU3ALUHN TEN MHIYKIHEH
U TIPU COTIPUKOCHOBEHUU.
HccnenoBanue AeicTBUs DIEKTPUYECKOTO TONS  HA
MPOBOJAHUKY U TUAIIEKTPUKHU.
COopka u mpoBepka pabOThl DIEKTPUUECKON IEnu
MOCTOSIHHOTO TOKA.

7.20 W3mepenue u peryimpoBaHUe CHIIBI TOKA.

W3mepenne U peryimpoBaHie HaPsHKSHUSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA U HAINPSHKCHUS
Ha pe3ucTope.

OmneITHI, JIEMOHCTPHUPYIOIINE 3aBUCHMOCTh
ANEKTPUYECKOTO COTPOTHBICHUSI MPOBOJIHUKA OT €ro
JUTHHBI, TUTOIIATN TIOTIEPEYHOTO CEYCHUS M MaTepuara.
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[IpoBepka mpaBWiia CIOXKEHHUS HAOPSOHKEHUA IIpU
IIOCJICZIOBATEIIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwiia A CWIbI TOKa HPU HapauleIbHOM
coeluHeHUU  pe3uctopoB.  OrmpexneneHue  pabOThI
JNIEKTPUYECKOTO TOKa, MIYLIEro 4Yepe3 pPEe3UCTop.
OnpeneneHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JaMIOYKy, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAar"guTHOI'O B3aI/IMOZI€I\/JICTBI/I$I IIOCTOSAHHBIX MAar"HuTOB.
HSyquI/Ie MardivuTHOI'O IOJIA MIOCTOAHHBIX MAarHUTOB ITPU
uX oObenMHeHMH W pazaeneHun. McciemoBanue
JIEACTBUSA AJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnpIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
BSaHMOHeﬁCTBHH KaTyIIKH C TOKOM W MarHuTa OT CHJIbL
TOKa W HampaBJ€HUs TOKAa B Karymke. 3yueHue
I[GI\/'ICTBI/IS{ MAardiuTHOrO IOJi1 Ha MPOBOAHUK C TOKOM.

Koncrpynpopanue u HU3y4YCHHE paboThI
3IIEKTPOJIBUTATEIIS. H3mepenne KIT
3JIEKTPOIBUTATENBHOMN YCTaHOBKH. OIBITBI 1o

HCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW WHIYKIUU:
HCCIIEIOBAaHNE W3MEHEHUW 3HAYEHUS W HalpaBJICHUS
WHIYKIIMOHHOTO TOKa

7.21

Ousnyeckue SBIEHUS B TPUPOJE: AJIEKTPUUYECKHE
ABIIEHUST B  aTtMocdepe, INEKTPUYECTBO  KHUBBIX
OpraHru3MOB, MarHUTHOE ToJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOTO TIOJISI JUI KU3HU HA 3emJie, MOJIIPHOe
CUSTHUE

1.22

TexHHUeCcKHe YCTPOMCTBA: 3JIEKTPOCKOIN, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK DIICKTPUICCKOH SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTelbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUUECKHUE
NPEIOXPAHUTEIH, dJICKTPOMArHUT, 3JICKTPOJBUTATEINb
MIOCTOSIHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa

9 KJIACC
Kon
pasjiena Kon snementa [IpoBepsieMble 371IEMEHTHI COJIepKaHUs
MEXAHUYECKUE ABJIEHU A
81 MexaHqucm? IBUKEeHHe. MarepuanbHas —TOYKa.
Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTD MEXaHUYECKOTO JIBHYKEHUS
8 8.3 PaBHOMEpHOE NPSMOIMHENHOE IBHKEHUE
#H#Par###HepaBHOMEepHOE PSIMOJIMHEHHOE JBUKEHHE.
8.4 CpenHdAss ©  MIHOBEHHass CKOpPOCTb  Tejla  IIpU
HEPAaBHOMEPHOM JBUKEHUH
8.5 Yckopenue. PaBHOYyCKOpEHHOE MPSMOJIMHEWHOE
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IBIDKECHHE

8.6 ##HPar##Croboanoe nagenue. OnbiTel ["amues
#HH##Par###PaBHoMEepHOE JBWKEHUE IO OKPY>KHOCTH.

8.7 [lepuox u uactota oOpamienus. JluneitHas u yrioBas
ckopoctu. [leHTpocTpemMuTenpHOE YCKOPEHNE

8.8 [lepBriii 3akoH HproToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuii 3akon HeloToHa

8.11 HH#APar###] [puHLIMIT CYTIEPIIO3UIINN CUIT

8.12 Cuia ynpyroctu. 3akoH ['yka

813 ##HPar#H##Cuna TpeHus: cuia TPEHUs CKOJIBbKEHUS,
CWJIa TPCHHMSI TTOKOS, IPYTHE BHUJIBI TPEHHS

814 ##HPar#H##Cuna  TSOHKECTM W 3aKOH ~ BCEMHUPHOTO
TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS

815 JBuxenne  tuiaHer  Bokpyr  Comnma.  IlepBas
KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 meperpy3ku

816 PaBHOBecre MaTtepuanbHOM TOYKUA. AOCOIOTHO TBEPOE
TEJ0

817 ###Par###PaBHoBecue TBEPIOTO Tella C 3aKpEIIEHHOMN
0ChI0 BpanieHusi. MomeHT cuiibl. LleHTp TshkecTr

8.18 Nmmynbce Tena. 3menenue ummynbca. UMmynbe critbl

8.19 3aK0H COXpaHEHUs UMITYJIbCa

8.20 #HHHPar###PeakTUBHOE IBIDKEHNE

8.21 Mexanundeckasi paboTa U MOITHOCTh

8.27 PaGota cun TsmkecTH, ympyroctd, TpeHHs. CBs3b
SHEPTHH U pabOTHI

823 [loTenuuanbHas dSHeprus Tena, MOTHATOTO  HaJ
MOBEPXHOCTHIO 3eMIIH

8.24 [ToTeHnmanbHast SHEPTUS CXKATON TPY>KUHBI

825 ###Par###KI/IerTI/I‘IeCKaH sHeprus.  Teopema o
KUHETUYECKOM SHEPTUU

8.26 ##HPar#t#3axon coxpaHeHus MEXaHUYEeCKOW SHEPTUu
[IpakTuueckue pabOTHI:
Omnpenenenue cpeHeil CKOPOCTH CKOJBXKEHUS Opycka
WIK [BIDKEHUS IIapuKa [0 HAKIOHHOM IIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tela MpU PaBHOYCKOPEHHOM
JIBUKEHUH 110 HAKIIOHHOM IMJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU NIpU

827 PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HauyalbHON CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIK IIpU PABHOYCKOPCHHOM
JABHMKCHUNU 0e3 HavalbHOU CKOpPOCTU MYTU OTHOCATCA
KaKk psan HEYETHBIX quceii, TO COOTBECTCTBYIHOLIHC
IMPOMCIKYTKH BPpEMCHU OJJUHAKOBLI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPCHUA CKOJIbKCHU
OT CWJIbl HOPMAJIBHOTO  HOABJICHUA. Ol'[peI[eJ'ICHI/IC
KOS(I)(I)I/II_II/ICHTa TPCHUS CKOJIBXXCHUS. Ol'[peI[eJ'ICHI/IC
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KECTKOCTH TpyXuHbl. OrnpeneneHue padOTHl  CHIIBI
TpeHUs IIpA PaBHOMEPHOM ABIDKEHHM Tela 110
FOPU30HTAJIBHON moBepxHOCTH. OmnpeneneHue padOTHI
CWIBl  YOPYroCTM  IpU  NOABEME  Ipy3a  C
HUCIIOJIb30BaHHUEM HETIOABMKHOI'O u IIOABMXKHOTI'O
0JI0KOB

dusnyeckre SBICHUS B npupoac: MpujiIrBbl U OTIMBEI,

8.28 nBukeHue 1iaHeT CoJIHEYHON CHCTEMBl, PEaKTHBHOE
JIBI)KEHUE JKUBBIX OPraHU3MOB
8.29 TexHuueckue  yCTpOWCTBA:  CIIUJIOMETP,  JATYUKH

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHWA 11 BOJIHBI

9.1

KonebarenbHoe neuxkenue. OCHOBHbIE XapaKTEPUCTHKU
KoJe0aHul: epro1, 4acToTa, aMIIMTy1a

9.2

Maremarnueckuit 51 NIPYXKUHHBIN MAasITHUKHU.
[IpeBparienue sHEprun Mpu KoyiedaTeIbHOM ABUKCHUN

9.3

3aryxarome koJyieOaHus. BbIHYXAeHHBIE KOIeOaHMUS.
Pe3onanc

9.4

Mexanndeckne BoHBL. CBOHCTBA MEXaHHYECKHX BOJIH.
[IpomonbHBIE M MONEpedHble BOJHBI. J[JIMHA BOJHBI U
CKOPOCTb €€ pacnpocTpaHeHuss. MeXxaHn4eCcKre BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJIHBI

9.5

3ByK. [']pOMKOCTB M BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

NHudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue paboOTHI:

OmpeneneHnne 4YacTOTBI W Tepuojaa  KoJjeOaHMi
MaTEeMaTUYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacTOThl W TepUoja  KoJeOaHMA
NPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH  TEpHOJia  KOJeOaHMIA
MOJBEINICHHOTO K HHUTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  TepHoJia  KoJeOaHMA
NPY)KHUHHOTO MAasTHHKa OT Macchl rpy3a. l[IpoBepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHH rpy3a,
MOJIBELICHHOTO K HHUTH, OT MAacChl I'py3a U KECTKOCTHU
npyxuHbl. M3Mepenne yckopeHusi CBOOOHOTO MaeHUs

9.8

dusnyeckue SIBICHUS B npupoaec: BOCIIPUATHC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, celicMUYecKue BOJIHEI,
yHaMHu, 5X0

9.9

TexHudyeckue yCTpOMCTBA: DXOJIOT, HCIOJIb30BaHUE
yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

QHGKTpOMaFHI/ITHOG TI0JIC. QHGKTpOMaFHI/ITHHe BOJIHBI.
CBoiicTBa QJICKTPOMATI'HUTHBIX BOJIH

10.2

IIIxana 3MeKTPOMArHUTHBIX BOJIH

10.3

DneKTpoMarHuTHas npupojaa cBera. CKOpOCTh CBeETa.
BoiHOBEIE cBOMCTBa CBETa
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[IpakTuyeckue paboOTHI:

10.4 N3yuenue CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIILI0 MOOMIIBHOTO TenedoHa
dusnueckue SBICHUS B TOpUpojAe: OHOJOTMYECKOe

10.5 JeiicTBue BUJUMOTO, YABTPApHOIETOBOTO u
PEHTIE€HOBCKOI'O M3IIy4eHHI

106 Texanueckue YCTPOMCTBA: _ MCIONE30BAHHE
HIIEKTPOMATrHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBas monens cBera. MIcTOUHMKM CBETa

11.2 [IpsimonrHEHOE pacpoCTpaHEHHE CBETA

113 OTtpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
CBETa

11.4 [Ipenomnenne cBera. 3aKOH TMPETOMIICHHS CBETA.
[TostHOE BHYTpEHHEE OTpakKeHUE CBETa

11.5 JInnza. Xox ydel B JIMH3E

116 Ontrueckast cucrema (oroammapara, MHUKPOCKONAa H
TEJIeCKOTIa

117 I'maz xak onTudeckas cucrema. biIM30pykocTs u
JAITbHO30PKOCTh

118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.

' Cli0’)keHue CEeKTpaIbHBIX IBETOB. [[nucnepcus cBeta
[IpakTrueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
11 OTpaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.

###Par###l13yuenue  XapakTEPUCTHK  M300pakeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
TPaHHULIE «BO3AYX — CTEKIIOM.

11.9 .
###Par### lonyuenne  M300paXEHUH C  MTOMOIIBIO
coOuparolie JUH3BL
###Par###Onpeneneare  (QOKYCHOTO pacCTOSHUA U
OTNITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
#HA#HPar#H#0OnbITel IO  pa3ioxeHuio Oenoro ceera B
CIEKTD.
#HHAPar###0nbITEl IO BOCIPHUATHIO IIBETa IPEIMETOB
pH UX HAOIIOICHUHU Yepe3 1IBETOBbIE (DUITBTPHI
Oduznyeckue ABleHUs B mpupone: 3atMeHus CojHia u

11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SIBIIEHUS B arMocdepe
(uBet HeOa, pedpakius, pajayra, MUPax)

11.11 Texuuueckue ycTpoicTBa: OUKH, HEPUCKOTI,
¢doToanmnapar, ONTUYECKHE CBETOBO/IbI

KBAHTOBEBLIE SABJIEHU A
12 121 OmnbiTel Pesepdopna u muaHerapHas MoOJEIb aroMa.

Mopens atoMa bopa

12.2 Hcnyckanne W morsnomieHue cBera aroMoM. KBaHTBI.
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JIunenyaTsle CIIEKTPbI

12.3

PagnoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs

12.4

Crpoenne aromHoro sapa. HykiaoHHas Mognens
aTOMHOTO siapa. M3oTomnsl

12.5

PagnoaxtuBHble npeBpamienud. llepuon mnomypacmana
ATOMHBIX sJIEp

12.6

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUsS 3aps0BOTO U
MacCOBOI0 YHUCEI

12.7

3H€pFI/I$I CBsA3H aTOMHBLIX AJCP. CBs13b MaccChl U SHCPIrun

12.8

Peakuun cuntesa u nenenus anep. VctouHuky 3HEprun
CouHna 1 3B€37

12.9

Snepnas sHepretuka. JleHcTBUE — paJMOAaKTHUBHBIX
W3JIYYEHUM Ha KUBBIE OPTaHU3MBI

12.10

[IpakTnueckue pabOTHI:

HabGntonenne CHulOmHBIX W JIMHEHYAThIX CIEKTPOB
U3ITy4EHUs.

UccnenoBanue TpeKoB: U3MEPEHHE SHEPTMM YaCTHIIbI
0 TOPMO3HOMY TyTH (110 hoTOrpadusm).

W3mepenue pagnoakTuBHOro poHa

12.11

®usnyeckue SABICHUS B IPUPOJE: E€CTECTBEHHBIN
paAnoOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
PaaOaKTUBHOE H3JIY4YEHHE MPUPOJIHBIX MHUHEPAJIOB,
JIEWCTBUE PAAUOAKTUBHBIX H3JIYyYEHUM Ha OPraHu3M
YeIoBeKa

12.12

Texnuueckue YCTpOICTBA: CIIEKTPOCKOII,
VHJIUBUyAJIbHBIN JO3UMETp, kKaMepa Buibcona
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INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O

OBHIEI'O OBPA3OBAHUSA
Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
NpoBepPseMoro 0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
TpeOOBaHuUs NPOrpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  ¢GU3UKM B HAYYHOM  KapTHHE  MHPa;
c(hOpMHPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3U
U TI03HABAa€MOCTHU SBJICHUW MPUPOABI, O POJU DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (GuU3MKHM B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(UBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJIAJE€ POCCUICKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHMA O BHJAX MaTepuu (BELIECTBO U MOJ€), O ABWKEHUU Kak
croco6e CylecTBOBaHUS MaTepUH, 00 ATOMHO-MOJIEKYIISIPHON TEOpUU
CTpPOEHHUSl BEIECTBa, O (DU3MUECKON CYIIHOCTH SIBJICHHM MPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHbIX M KBaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (prU3NUecKoe SBICHHUE;
YMEHHE paclo3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXKAIOIIEM MHpE, BBIJICNAS HUX CYLIECTBEHHbIE CBOWCTBA
(TTpu3HAaKM)

Bnagenue ocHoBamMM TMOHSATHITHOTO ammapara ¥ CHMBOJHYECKOIO
A3bIKa (PM3UKHU U KCIIOJIb30BAHUE WX JUISl pelieHus ydeOHBIX 3ajady;
YMEHHME XapaKTepHU30BaTh CBOMCTBa Tel, (U3WYECKHE SIBJICHUA U
MIPOLIECCHI, UCTIOJIB3Ys (PyHIaMEHTAIbHbIE U SMITUPUYECKUE 3aKOHBI

VYMenune onmceBaTh HN3YUYCHHBIC CBOMCTBA TENI U (1)I/I3I/ILI€CKI/I6 SIBJICHMUA,
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCJIIMYHUHBI

Bnagenue ocHoBaMM METOJOB HAY4YHOTO I[IO3HAHUS C Y4ETOM
coOJI0IeHNs MPaBWII 0€30MAaCHOTO TPyAa: HAONIOACHUE (U3HMYESCKUX
SIBJICHUM:

YMEHHE CaMOCTOSTEIbHO COOMpATh HKCIHEPUMEHTANbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpYAOBaHMS MO WHCTPYKIMH, OMHCHIBATH XOJI
OTIbITA U 3aMKCHIBATh €T0 Pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI;
POBEJCHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3HUECKUX BETUUHH:
YMEHHE IUIAHUPOBAaTh HW3MEPEHHs, CaMOCTOSATEIbHO CcOOUpaTh
OKCMEPUMEHTAJIbHYI0 YCTAHOBKY IO HWHCTPYKIUHU, BBIUUCIATH
3HaUEHUE BEIMYMHBI U aHAJIM3UPOBATH MOJYYECHHBIE PE3yabTaThl C
y4€TOM 3aJaHHOM MOTPEITHOCTH PE3yIbTaTOB U3MEPEHU;
NPOBEJCHHE  HECJOXKHBIX  OKCIEPUMEHTANbHBIX  HCCIEIOBAaHMIA,
CaMOCTOSITENIBHO  cOOMpaTh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
OpPOBOJAUTH  HCCIEAOBAaHWE IO  WHCTPYKIHMH,  TMPEACTaBIAThH
MOJIydYeHHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE TaOIUIl U
rpaduKoOB, YYUTHIBATh MOTPEIIHOCTH, JIENATh BHIBOJIBI IO PE3yJIbTaTaM
HCCIIeIOBaHUS

[loHnMaHue  XapakTepHBIX  CBOHCTB  (PU3MUYECKHX  MoJIeNei

69




(MaTepuanbHasi TOYKa, aOCOTIOTHO TBEPAOE TENO, MOJEITH CTPOCHUS
rasoB, JKMJKOCTEH M TBEPABIX TeJ, IUIAHETApHash MOJEIb AaToMma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/pa) U YMEHHME NPUMEHITh UX AN
00BsICHEHUS! PU3UUECKUX MTPOIECCOB

YMeHne oOBACHATh (PU3UYECKHE MPOIECCHI M CBOICTBA TEJ, B TOM
9guciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUYHMHHO-CIICICTBEHHBIEC CBSI3U U
CTPOHTH OOBSICHEHHE C OMOPON HAa M3yYCHHBIE CBOMCTBA (PH3UIECKUX
SBIICHUH, (PU3NIECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJCIH

YMmeHnue pemats pacuéTHble 3amauu (Ha Oaze 2 — 3 ypaBHEHUM),
UCIIOJIb3YSl 3aKOHBI U (QOpPMYyNbl, CBA3BIBaOIIME (PU3MUECKHE
BCJIMYMHBI, B YaCTHOCTH, 3alMCBIBATHL KpPATKOC YCJIOBUC 3aJayu,
BBISIBIISITh HEJOCTAIOLIME JIaHHBIE, BBIOMpPATh 3aKOHBI M (HOPMYIIBI,
HE0OXOoIMMBbIE JUIsl €€ pelleHHs], UCI0Ib30BaTh CIPAaBOYHbIE JaHHBIE,
IIpOBOAUTH pvaéTm U OLCHUBATHL PCATUCTUYHOCTL IMOJYYCHHOI'O
3Ha4YCeHHS (DU3UYECKON BEIIMYMHBI; YMEHHE OTMPEACISATh pa3sMEpPHOCTh
(bu3nuecKoi BeIMYUHBI, TOJYYEHHON IPH PEIICHUH 3aaun

YMeHne XapakTepu30oBaTh MPUHIMUIBI JEUCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX MPHOOPOB, W TPOMBIIILICHHBIX
TEXHOJIOTHYECKUX IMPOIECCOB MO0 MX OMUCAHUIO, UCIIOJB3Ys 3HAHUS O
CBOMCTBaX (M3MYECKUX SBJICHUH U HeoOXoaumble (Qu3mdeckue
3aKOHOMEPHOCTH

10

YMeHHe WCHoJbh30BaTh 3HAaHUS O (U3HUYECKHX SIBJICHHUAX B
MOBCETHEBHOW KW3HM JJIs1  oOecrieueHUss O€30MacHOCTH TP
oOpamieHun ¢ OBITOBBIMH ~ TIpUOOpaMHU W TEXHHUYECKHUMU
YCTPOHCTBAMH, COXPAHEHUS 3JI0POBbSI M  COONIONEHHS HOPM
HKOJIOTUYECKOTO TMOBENCHHsI B OKPYXKAWOIIEH cpene; MOHMMaHUeE
HEOOXOJMMOCTH TPUMEHEHUS IOCTIDKEHUH (U3UKH W TEXHOJIOTHUH
VTSl PallMOHATIBHOTO MPUPOIOTIOIE30BaAHMSI

11

OnbIT mnoucka, npeodOpa3oBaHMs M HpPEACTaBICHUs HH(opMauu
(GU3N4YecKOro CoJepKaHUs C HCHOJIb30BaHUEM MH(OPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJOIMH; YMEHHME OLICHUBATh JOCTOBEPHOCTb
HOJy4eHHOM MH(OpManUK Ha OCHOBE MMEIOIIMXCS 3HAaHUH U
JIONIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BaTh  IpU
BBINOJIHEHUM YYEOHbIX 3aJlaHMil HaydyHO-TIOMYJISAPHYIO JHMTEpaTypy
(U3NYECKOro CcoJiepXKaHMs, CIIPAaBOYHBIE MAaTEpUalbl, PECypChl CETH
WntepHer; BiaaeHue 0a30BbIMM  HaBbIKaMH  IpeoOpa3oBaHuUs
UHpOpMaLUUM M3 OJHON 3HAKOBOM CHUCTEMbI B JpPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE IHMCbMEHHBIE U YCTHbIE COOOIIEHUS Ha
OCHOBE MH(OpMAIMU U3 HECKOIBKHX HCTOUHUKOB
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IHEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

®OU3UKE
Kog IIpoBepsieMblii 3JIeMeHT cOePKAHUS
1 MEXAHUWYECKUE SBJIEHU S
11 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
OTHOCHUTETHLHOCTD JIBU)KCHUS
PaBHOMepHOE M HepaBHOMepHOE aBmxkeHHe. CpenHss ckopocts. @opmyna ams
1.2 BBIYKCIICHUS CpeHeit ckopoctu: V = S/t
PaBHOMEpHOE TIpsSMOJMHEWHOE IBW)KEHUE. 3aBHCUMOCTh KOOPIUHATHI TEa OT
BPEMEHH B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHHUS:
1.3 X1) =Xy +0 1
I'paduky 3aBHCUMOCTH OT BpPEMEHH Ui TPOEKIUH CKOPOCTH, MPOCKIIHH
MepeMeNIeHus, TyTH, KOOPAMHATHl TPH PABHOMEPHOM MPSMOJHMHEWHOM
JIBMOKEHU T
3aBHCUMOCTh KOOPJAWHATHI Tella OT BPEMEHH B CIIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUKCHUS:
2
Se(f)=vy = f+ay = ;
2
@opMynbl UIT TMPOEKIUU TIEPEMENICHUs, MPOCKIIUA CKOPOCTH M TPOCKIUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOJTMHEHHOM JBYKCHHH:
2
1.4 .5]_(r)=vm_-r+a].-3.
U.\'('() =Upy T4, 1,
a,(f) =canst,
Ulrz - Ul.'r2 =2£T_T.S'_T
I'padyiky 3aBHCHMOCTH OT BpPEMEHHU Uil TMPOCKIUH YCKOPEHHUS, MPOCKIHH
CKOPOCTH, TIPOCKIIMM IEPEMEIICHUSI, KOOPIUHATHI TPH PABHOYCKOPECHHOM
PSIMOJIMHEHHOM JIBH)KCHUH
CBoOoaHoe majgeHue. Dopmyiibl, ONMUCHIBAIOIINE CBOOOJHOE IMAJICHUE Tela IO
BEpPTUKaIM (JBUXKCHUE Tejla BHHU3 WM BBEPX OTHOCHTEIIBHO IOBEPXHOCTHU
1.5 3emnu). ['paduxu 3aBUCMMOCTH OT BpeMEHU [UIs TMPOEKUIUU YCKOPEHHS,
NPOEKIIMM CKOPOCTH W KOOPJHMHATHI TpPU CBOOOJHOM TAJCHHM Tela IO
BEPTUKAIH
CKOpOCTh PAaBHOMEPHOTO JIBW)KCHHUSI Tejla [0 OKpYKHocTH. HamparieHnue
CKOPOCTH.
@dopmyna A7 BBIUMCIEHHUS CKOPOCTH 4Yepe3 pPaanyc OKPYKHOCTH U MEPUOJ
oOparieHus:
1.6 . 2R
T

HeHTpOCTpeMI/ITeJ'ILHOC YCKOPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIILHOT'O
YCKOPCHUS. <DopMyJ1a JJI1 BBIYUCIICHUS YCKOPCHUS:

71




R
dopmyna, CBSI3BIBAIOIIAS IEPHUOJT ¥ YACTOTY OOpaIleHus:
v = 1
T

1.7

Macca. IInotHocTts Bemecta. @opmysa A BBIYUCICHUS IIIOTHOCTH:

_m
v

1.8

Cuna — BektopHas uzndeckas BenuunHa. ClI0KeHnue Chil

1.9

SBnenue nnepuuu. Ilepssiii 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBleHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI, ICUCTBYIOIIECH Ha
TEJ0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

Tpenue nokos U TpeHue ckoJbxeHus. Dopmyna sl BHIYUCICHUS MOJIYIS CUJIbI
TPEHUSI CKOJIbKCHHUS:

FTP:M-N

1.13

Hedbopmarnusa Ttena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIOPYTrou
nepopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHHE. 3aKOH BCEMHUPHOTI'O TAT'OTCHUSA:

My - 114
F=G.-—L1_2

I'E
Cuna TspxkecTd. Y ckopeHre cBOOOIHOTO MaICHHSL.

®dopmyna I BBIYMCICHUS CHIIBI TSHKECTH BOIM3H MoBepxHoCcTH 3emin: F = mg.
JIBmxenue ma”et Bokpyr CosHua. [lepBas kocmMudeckas CKOpOCTb.
HeBecomocTh 1 neperpysku

1.15

I/IMHYJ'ILC TCJIa — BEKTOPHAA (1)I/I3I/ILICCKa$I BCJIIMYMHA.

D=mi
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Nmnynec cucremsl ten. U3MeHnenne umnynbsca. MMiynbc cusbl

1.16

3aKOH COXpaHEHMsI UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI TE:
D=0, i, U, =const

PeakTtuBHOE NBMKEHUE

1.17

Mexanunueckas padota. @opmyrna Al BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsooso

Mexannyeckass MOLTHOCTb:

n=4
I

1.18

Kunerndeckas n noreHumanbHas sHeprus. Popmysia 1 BBIYUCICHUS
KMHETUYECKON DHEPTUU:

2
Teopema o kuHeTHUECKOW 3HEprun. Popmyrna /Ui BBIYMCIECHNS OTEHIUAIBHON
SHEPTHHM Tella, OJIHITOrO
HaJ 3eMuéit:

E,=mgh

1.19

MexaHudeckas SHEPrHsi:
E=E;.+E ?
3aKOH COXpaHEHHUs MeXaHu4YecKoi sHeprun. ®opmyrna Juis 3aKoHa COXpaHEHH

MEXaHUYECKOI SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOU SHEPrUH MTPU HAJTUUMU CUJIbI TPEHUSL.

1.20

[IpocThic MEXaHU3MBI. «30JI0TOE ITPABHIIO» MEXAHUKH.
Peruar. Moment cwist: M - Fl.
YcioBHe paBHOBECHS phlyara:

M +M +..=0
[ToasrxHbIN 1 HenoABWKHBIN O0510Kku. KITJI mpocThIX MEXaHU3MOB,
n= Aumma
‘4‘3&1‘133115{

1.21

JlaBnenue TBEPAOIO TeEA.
dopmyna U1 BBIYUCIICHUS JaBJICHUS TBEPIOTO Tena:
F
P= Ch
HaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mapocraTudeckoe NaBJIeHUE BHYTPU KUIKOCTH.
Popmyia Uit BBIYUCICHUS] NABJICHNS BHYTPU KUIKOCTH:
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p=pgh+p_,

1.22

3axoH [lackans. I'mapaBandeckuil npecc

1.23

3akon Apxumena. Dopmyna ais  ONPENCICHHS BBITAJIKUBAIONIEH —CHUJIBI,
JEHUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTh WM Ta3:

YcnoBue nnaBanus Tea. [lnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KojaeOaHus. AMIUIMTYAQ, TEPUOJ U YacTOTa KOJEOAHMIA.
®dopmyra, CBI3BIBAIOIIAS YACTOTY U MEPUOI KOJIeOaHUH:

1.25

MareMatnueckuii ¥ TPYKMHHBIM MasTHUKA. [IpeBpamieHue »sHepruu npu
K0J1e0aTeIbHOM JABUKEHUU

1.26

3aryxaromue kojebanusi. BernykaeHubie konebanus. Pezonanc

1.27

Mexannueckne BOJIHEIL HpO}IOJ'IBHI)Ie N TIOIIECPCUYHBIC BOJIHBI. HJ'H/IHa BOJIHBI U
CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBIL:

L=uv-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'paHUIIC
IByX cpell. IHpa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
MPYKUHBI; KOAh( UIIMEHTa TPEHUSI CKOJIBKECHUS; PAOOThI CHUJIBI TPEHHS, CHIIbI
YOPYTOCTH;, CPEIHEH CKOPOCTH IBWIKEHHUs OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpPEeHHsI OpycKa MpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuoja KojJeOaHWM MAaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl M IepHojIa
KOJIeOaHUI TIPYKUHHOTO MasTHUKA, MOMEHTa CWJIBI, JCHCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YIPYTOCTH MPU TOABEME TI'py3a C IOMOIIBIO HEMOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH MPH MOIBEME TPy3a C MOMOIIBIO TOABHKHOTO
Omoka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOMN
YaCcTH TeJIa ¥ OT IUIOTHOCTH KHIKOCTH; HE3aBUCHUMOCTH BBLITAJIKUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBKCHHUS OT CHJIBI HOPMAJIbLHOTO JABJICHHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYTOCTH, BO3SHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyKUHBI, YCKOpeHUs: Opycka OT yrjia HakJOHa HampaBJSIOUICH;
nepuoa (4acToThl) KoJeOaHWM HUTSHOTO MasSTHUKA OT JJIMHBI HHUTH; NEPHOJIA
KoJe0aHUN MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MepuojJia KOJIeOaHH HUTSHOTO MAasTHHKA OT
Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHS pblyara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B KMBOU M HEKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IIPUPOJE U
TEXHUKE, TNPWINBB W OTJIMBBI, JBIKeHUE IUIaHeT COJIHEUHOW CHCTEMBI,
pEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, phlYard B Tl YeJIOBEKa, BIUSHUE
aTMOC(EepHOro JaBJICHUS HA JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHATHE
3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO
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Texnuueckue ycmpoiicmea.‘ CIIMAOMCTpP, HATYHUKU IIOJIOKCHHUA, PACCTOAHUSA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKCTbI, pbIYar, HOHBH)KHBIfI u
HGHOI[BI/DKHBII;’I 6.HOKI/I, HAaKJIOHHAsA IINIOCKOCTb, MPOCTLIC MCXAHU3MBI B GBITy,

131 COOOLIArOIIMeECs] COCYbI, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, NOPIIHEBOW HACOC, apeoOMETp, 3XOJIOT,
UCTIOJIb30BaHUE YIBTPA3BYKa B OBITY H TEXHUKE

2 TEITJIOBBIE SABJIEHUW S
OCHOBHBIE ~ TIOJIO)KEHHSI ~ MOJICKYJSIPHO-KHHETHYECKOH  TEOPUH  CTPOCHHS

2.1 BemiecTBa. Mojenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEUIECTBA.
Kpucrammuueckue u amopHbIe Tena

29 JlBmwkenue dvactur BemecTBa. CBA3b CKOPOCTH JIBM)KEHHUS YacTUI[ C
teMriepaTypoil. bpoynoBckoe nBrkenue, muddys3us

2.3 CMaumnBaHue M KalWUISIPHbIE SIBICHUS

2.4 TennoBoe pacmmpeHe U CKaTHe

2.5 TennoBoe paBHOBeCHE

26 BHYTpeHHSIf{ sHeprusa. Pabora m Teromepenaya Kak CIOCOOBI W3MEHEHHS
BHYTpPEHHEH SHEepPTHH

2.7 Bunpl Temonepenaun: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyICHUE
HarpeBanne wu oxmaxnaenue ten. KoamyectBo  TemnoTel.  YaenbHas
TEIUIOEMKOCTD:

>8 O=am(t,—1)
3aKOH COXpaHEHWs PHEPTUU B TEIUIOBBIX Ipolleccax. YpaBHEHHE TEIUIOBOTO
OanaHca:

291 0+0,+..=0

| 2
Hcnapenne m koHmeHcanus. l3MeHeHHWe BHYTpEHHEH SHEpruM B Ipolecce

210 UCIIApeHHUsT W KOHJACHcaluu. KumneHwe IKUIKOCTH. YJenbHas TeIuioTa
napooOpasoBanus: L = Q/m

2.11 BraxxHocTth Bo3yxa
[lnaBnenne W KpuctajumMzanus. V3MEHEHWE BHYTPEHHEH SHEPruM MpH
TUIABJICHUU M KPUCTAJUTM3ALMU. Y JIeTIbHAS TEIUIOTA TUIABIICHHS

2.12 }L—Q

m
BuyTpeHHsis sHEprusi CropaHust TOIUIMBA. Y IeJbHas TeII0Ta CrOPaHus TOIUIUBA:

2.13 q=Q/m

2.14 [Tpunnuns! padoTs! TemoBbix aApurarenei. KI1J[ teroBoro apuraresns
Ipaxmuuecxue pabomol

215 N3mepenune yaenpHON TEMIOEMKOCTH METAJUIMYECKOTO IMIIMHAPA; KOJIMYECTBA

TCIUIOTBI, MOJYYCHHOT'O BOJOM KOMHATHOM TEMIICPATYPhI (bHKCHpOBaHHOﬁ
MacCCbl, B KOTOPYKO ONYIICH Har pCTBIﬁ OUJIIMHAP, KOJHWYCCTBA TCILIOTHI,
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OTJIaHHOTO HAarpeTbhiM LMIUHAPOM, MOCJIE ONYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIBHON BIIAKHOCTU BO3AYyXa; YJEIbHOW TEIJIOTHI
I1aBleHUs Jbjaa. McciaenoBaHue H3MEHEHHMsT TEMIEpAaTypbl BOJABI  IIPU
Pa3IMYHBIX YCIIOBUSX; SIBJICHHS TEIUIOOOMEHA IpU CMELIMBAHUMU XOJOIHOM U
ropsiueil BOJpl; poliecca UCIapeHust

Dusuneckue sA6/1eHUSA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC U KallWJIIAPHBIC

2.16 SIBJICHUSI B MPUPOJIC, KPUCTAIUIBI B mpupoje, m3nydenne CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KalUIAPbI, TPUMEPBI UCIIOJE30BAHUS KPUCTAIIIOB,

217 KUJKOCTHBI TEPMOMETp, JATYHK TEMIICPATyphl, TEPMOC, CUCTEMa OTOILJICHHS

' JIOMOB, THT'POMETPHI, IICHXPOMETp, IMapoBasi TypOWHA, JBUTATEIh BHYTPEHHETO
CTOpaHHus
3 DJIEKTPOMATHUTHBLIE SIBJIEHU A

3.1 DnekTpusalus Ten. /[Ba Buma dJeKTpUIECKUX 3apsiioB

3.2 B3aunmoelictBue 3apspkeHHBIX Tell. 3akoH Kynmona

3.3 3aKOH COXpaHCHHSI JICKTPUUECKOTO 3apsiia

34 Onekrtpuueckoe mnone. Hanpsok€HHocTh snekTpruyeckoro mnouid.  [IpuHnmn

' CYTIEPITO3UITUH DIIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenmn »snexTpuyeckux 3apsjoB. JleHCTBHE JJIEKTPUYECKOTO TOJIS Ha
' AJIEKTpUIeCKre 3aps/ibl. [[pOBOTHUKY U JIUIICKTPUKH
[TocTostHHBIN 5ekTprUYecKnil TOK. JleicTBUs 3nekTprudeckoro Toka. Cuiia Toka.
Hanpsixenue.

3.6 l=qg/t,U=A/q
DNEKTPUUYECKOE COMPOTUBIIEHHE. Y ACTBbHOE IEKTPUUECKOE COTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma ay1s1 yaacTtka snekrpudeckoi memu: | = U/R
[TocnenoBarensHOE COeIMHEHNE TPOBOIHUKOB:

I,=L: U=U,+U,; R=R +R,
39 [TapannensHoe coeqMHEHHE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U=U;I=I+I;R=2.
e - 2
CwMmenianHble COeTMHEHUS IPOBOTHUKOB
310 PaGota u momrHOCTS Anektpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
2
3.11 Q=I"-R-t
312 OneiT Opcrena. MarHuTHOE TMOJI€ MPSMOTO TMPOBOJAHHMKA C TOKOM. JIMHUU

MarHUTHOW MHAYKIIUU
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MaruutHoe 110JI€ TOCTOSHHOTO Mar"Hurta. B3amMOIEWCTBHE IIOCTOSHHBIX

3.13
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO 110JIs1 HA IPOBOJAHUK C TOKOM

3.15 Onsitel @apanes. SBieHue snekTpoMarHuTHOM MHAYKIMH. [TpaBuiio Jlenna
Ipaxmuyecxue pabomul
W3MepeHne  3JEKTPUYECKOTO  COMPOTUBJICHUS  PE3UCTOPA;  MOUIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI 3JEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B IPOBOJIHUKE

316 (pe3ucTopBbl, JTaMITOUKa), OT HAMPSDKEHHS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COTIPOTHUBJICHUS OT JUTMHBI MIPOBOJIHUKA, IJIOMIAH €r0 MOMEPEYHOTO CEYCHUS U
YIEIBHOTO COTIPOTUBIICHUSI.
[IpoBepka mpaBuia A IMEKTPHUECKOTO HANPSHKEHUS TPH TIOCIE0BATEIFHOM
COCIMHEHUW TPOBOJHHUKOB; TpaBWJIA Ui CHIIBI DIEKTPUYECKOTO TOKa TIPH
MapajyieIbHOM COSTMHEHNUHU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A61eHUA 6 Npupoode: >SIEKTPUUYECKUE SBJIEHHA B arMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJI, Ipei] MoI0CoB,
POITb MATHUTHOTO TIOJIS JUTSI )KU3HK Ha 3eMile, TIOJISIPHOE CUSTHUE
Texunuueckue ycmpouicmea: OSIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTarT,
CUETUMK  DIIEKTPUYECKOW  DHEPTruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (rpumepsr), AIEKTPUYECKHUE
MPEIOXPAHUTEH, JIIEKTPOMArHUT, OJJEKTPOJBHTATE]Ih ITOCTOSIHHOTO TOKAa,
TeHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana amekTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBerta. [IpsMonnHEtHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBerta. [lmockoe 3epkano

3.22 [Tpenomiienne cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 Jlucniepcust cBera

3.04 JIunza. Xoxa nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
mun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI
IIpakxmuueckue pabomoi
#i##Par#Ht#l13Mepenrne ONTUYECKONH CHIIBI coOuparomiel JMH3bI, (OKYCHOTO
paccTosiHUs cobuparoiei JMH3bI (10 CBONCTBY paBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHHsl, KOTJa MpEeAMET PaCIOJIOKEH B JBOMHOM (oOKyce), MoKa3aTels

3.26 MPEIIOMJICHUS CTEKIIA.
###Par### ccnenoBanue cBoiicTBa M300pa)KeHUS, MOTYYEHHOTO C IMOMOIIBIO
coOuparomiel JTHH3bI; M3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CII0KEHHBIX
JIMH3; 3aBUCHUMOCTH yIJia MPEJIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
I'PaHHULIE «BO3JIyX — CTEKIIO)

307 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
ONTHYECKHUE sIBIEeHUs B atMocepe (11BeT Heba, pedpakiius, paayra, MUpax)

308 Texnuueckue ycmpouicmea: O4YKH, TepHUCKom, ¢oToanmapar, ONTHYECKUE
CBETOBO/IbI

4 KBAHTOBBGIE SABJIEHU A

41 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-
pacmana

4.2 OmnpiThl Pe3epdopaa mo paccestauio anbda-yactuil. [InanerapHas Mogens aToMa
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4.3

CocraB aToMHOTrO0 siipa. M3oTonsl

4.4 [Iepuon nosypacnaza aTOMHBIX sAEp

4.5 SnepHble peakiyy. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 U MAaCCOBOTO YHMCEN
Qu3uueckue A6NeHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4yd, PaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JIeMCTBHE paJMOAKTUBHBIX U3JIy4YEHUI Ha OPraHU3M 4eJIOBEeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHIUBHAYalbHBII JO3UMETP, KaMmepa

BunbcoHa, sepHasi 3HEPreTUKA
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