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MHNOACHUTEJIBHAS 3AIIUCKA

[IporpamMma 1o ¢u3uKe Ha ypOBHE OCHOBHOIO 00LIero 0Opa3oBaHMs COCTaBJIeHA HA OCHOBE IMOJIOXKECHUH U
TpeOOBaHMII K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YypOBHE OCHOBHOH 0OOpa3oBaTeJbHOW IMPOTPaMMBL,
npencrasieHHbx B PI'OC 00O, a Taxxke ¢ yuéroM deaepanbHoil paboueil mporpamMbl Bocutanug u Koruenmmun
npernojaBanus yueOHoro npeamera « Dusukay.

ConepxaHue mporpamMMbl 1o (pusrke HampaBlieHO Ha (POPMHPOBAHHE ECTECTBEHHOHAYYHON TPaMOTHOCTH
00y4arommxcsi ¥ OpPraHu3alvi0 H3ydeHHs (QHU3UKH Ha JesITEeIbHOCTHOW OCcHOBe. B mporpamme mo ¢usuke
YUUTHIBAIOTCS BO3MOKHOCTH Yy4eOHOro mpeamera B peanuzauuu TpeboBanuii ®I'OC OOO k mimaHUpyeMbIM
JUYHOCTHBIM M METalpeIMETHBIM PE3yJIbTaTaM OOydYeHHs, a TaK)Ke MEKIPEAMETHBIE CBSA3H €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl.

[IporpamMmMa mo ¢HU3UKE YyCTaHABIMBACT paclpelelicHHe y4eOHOro marepuana Mo rojaM oOydeHus (1o
KJlaccaMm), MpeplaracT MPUMEPHYIO IOCIEAOBAaTENIbHOCTh HM3yUeHHUs TEM, OCHOBAHHYIO Ha JIOTUKE pa3BUTHUA
MPEIMETHOTO COACPKaHMs U YUETe BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcsl.

[IporpamMma mo ¢usuke pazpaboTaHa C LENbI0 OKa3aHWsS METOJMYECKOH MOMOIIM YYHUTEII0 B CO3JAaHUH
paboueii mporpaMMsbl IO y4eOHOMY TpEAMETY.

Ousnka SABISETCS CUCTEMOOOPA3yIOIMM JJisl €CTECTBCHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB, IOCKOJBKY
(u3nUecKue 3aKOHBI JIE)KaT B OCHOBE IMPOLECCOB U SIBICHUM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U
¢usnueckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBCHHOHAYYHYIO KapTHHY MHUpa, MPeNoCTaBisieT Hanboee sSiCHbIE
00pa3Lbl NPUMEHEHHs] HAYYHOTO METOAA O3HAHHS, TO €CTh cl10co0a MoIyueHHs JOCTOBEPHBIX 3HAHUK O MHpE.

OpHa w3 TNaBHBIX 3a1ad (pu3ndeckoro oOpa3oBaHUsl B CTPYKType oOmero oOpa3oBaHHA COCTOHMT B
(hopMHPOBaHNH €CTECTBEHHOHAYYHO! IPaMOTHOCTH M HHTEpeca K HayKe Y 00ydaromuxcs.

Uzyuenne ¢usuku Ha 0a30BOM YpOBHE IpEAIOaracT OBIAICHUE CIEAYIOIIMMH KOMIIETEHTHOCTSMH,
XapaKkTepU3YIOLMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:!

®  Hay4YHO OOBSICHATH SIBICHHUS;
®  OLEHUBATH M IOHUMATh OCOOCHHOCTH HayYHOTO HCCIICIOBAHMS;
®  HHTEpNPETHPOBATH JAHHBIE U UCIONb30BATh HAYUHBIE 10KA3aTENbCTBA AJIS TOJTYUEHHS BHIBOJIOB.
Hemn wu3yuenus ¢(u3MKM Ha YpPOBHE OCHOBHOro ooOmiero oOpas3oBaHus ompenaeneHsl B KoHuenmun
npenofgaBanusi ydyeOHoro mnpeaMera «®usnka» B o0pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoir Penepanmu,
peanu3yIomMX  OCHOBHBIE — 00mIeoOpa3oBaTelbHbIE NPOTrpaMMbl, yTBep)KAEHHOW pemeHueMm  Kommernn
MunuctepctBa npocserienus Poccuiickoit @enepaunu (mporokon ot 3 gexadps 2019 r. Ne [1K4sH).
ean n3yyenus: pu3uKu:
* npuoOpeTeHHne MHTEpeca M CTPEMIICHUs] 00yYalolMXCca K HaAyYHOMY HM3YYEHHIO MPHUPOJIBI, Pa3BUTHE UX
HWHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

® pa3BUTUE TIPEACTABICHHH O HAyYHOM METOAE MO3HAaHUS M (QOPMUPOBAHHME HCCIIEN0BATEIHCKOTO
OTHOILIEHUS K OKPY’KaIOLIUM SBJICHUSIM;

* (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHSA KakK pe3yJibTara H3Y4YCHHS OCHOB CTPOCHHS MATEepUu H
(yHIaMEeHTaJIbHBIX 3aKOHOB (DU3UKH;

* (opMmHupOBaHUE MPEACTABICHUI O POJIU (QPHU3MKH Uil Pa3BUTHs IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU H
TEXHOJIOTHI;

® Dpa3BUTUE MPEACTABICHUH O BO3MOXHBIX cdepax Oyaymedl npodeccHoHATBHONH [esTEIbHOCTH,
CBSI3aHHOH ¢ (PU3UKOH, MOJTOTOBKA K JAIbHEHIIEMy 00yUYEHHIO B 3TOM HalpaBJICHHH.

HdocTxeHne O5THX Ielied nporpaMmbl 1O (H3MKE Ha YPOBHE OCHOBHOTO 00mIero o0Opa3oBaHUS
o0ecreunBaeTcs PELICHUEM CIICAYIOIINX 3a1a4:

* npuoOpeTeHre 3HaHWK O AUCKPETHOM CTPOSHHH BEIIECTBA, O MEXaHMUYECKHX, TETJIOBBIX, SJIEKTPHYECKHX,

MarHMTHBIX U KBaHTOBBIX SIBICHUSX;

* npuoOpeTeHrne YMEHUH OMHCHIBATH M OOBACHATH (PU3UUECKHUE SIBJICHUS C MCIOIb30BAHUEM MOTYYEHHBIX

3HAHMUIL;

®  OCBOCHHE METOJOB PEUICHUS MPOCTEHINNX pacu€THBIX 3a/a4 C MCIOJb30BaHUEM (PU3MYECKUX MOJEINEH,

TBOPYECKUX U MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE yMEHHWH HaONIOJaTh NMPUPOJHBIE SBICHUS W BBHINOJHATH OIBITHL, JaOopaTopHble PabOTHl H

9KCIEPUMEHTAIIbHBIE UCCIIEIOBAHMUS C UCTIOIB30BaHHEM H3MEPHUTEILHBIX TPUOOPOB;

® ocBoeHHE NPUEMOB PabOTHl ¢ WHpOpPMaLUeH (GU3MYECKOTO COAEp)KaHHS, BKIOYas HHPOPMALHUIO O

COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, aHATIM3 U KPUTUUECKOE OLIEHUBaHUE WH(POPMALIUH;
® 3HAKOMCTBO cO cepamu MPOPeCCUOHANBHON NESITETbHOCTH, CBSI3aHHBIMU C (PU3UKOW, U COBPEMEHHBIMH
TEXHOJIOTHSMH, OCHOBAHHBIMH Ha TOCTHXKEHHUSIX (PU3HYECKON HAYKH.



Ha wu3yuyenue ¢usuku (0a30BBIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOILEro oOpa3zoBaHusi OTBOAUTCS 238
yacoB: B 7 kiacce — 68 dacoB (2 yaca B Henenro), B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 102 vaca
3 Jaca B HEJICITIO).

[Ipennaraemelii B mporpamme 10 (U3MKE TEpeYeHb JabopaTopHBIX pabOT W ONBITOB HOCUT
pEKOMEHIATETbHBIA XapaKTep, YYUTENb JIeNaeT BBHIOOp MpOBEAEHHs JIaOOpaTOPHBIX PabOT M OMBITOB C Y4ETOM
WHAWBUAYATBHBIX 0COOEHHOCTEH O0YYalOLIMXCs, CIIMCKa AKCIIEPUMEHTAIBHBIX 3aIaHHi, TIpeiIaraéMplX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOT0 9K3aMeHa o (hPU3UKe.

COAEPKAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®u3uka u e€ posb B NO3HAHMH OKPY/KAIOIIEr0 MUpPA.

®dusuka — Hayka o npupojge. SBneHuss npupoisl. PuU3NYEecKHe SBICHUA: MEXaHUUYECKHE, TEIUIOBBIE,
3JIEKTpUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BenMuUHBL. M3Mmepenue ¢usnueckux BenuuuH. Dusnueckune mnpubopsl. I[lorpemHocTs
n3MepeHnid. MexxayHapoaHas CUCTEMa EANHUL.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HayKd M3Yy4aloT NpUpony. EcTecTBeHHOHAy4HBIH METOJ HMO3HAHHS:
HabJroneHne, IMMOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABIKCHHWE THIIOTE3, SKCIEPUMEHT II0 IPOBEPKE THIIOTE3,
o0bscHeHHE HaOI0JaeMoro siBineHus. Onucanne GU3NIECKUX SBJICHUH C TOMOILIBIO MOZETICH.

Hemoncmpayuu.

1. MexaHu4eckue, TeIJIOBbIC, DICKTPUICCKIE, MAaTHUTHBIC, CBETOBBIC SIBIICHUSL.

2. Owusnyeckue NprOOPHI U MPOLEAYpa MPIMBIX U3MEPEHHI aHAIOTOBBIM U LIU(PPOBBIM IIPHOOPOM.

Jlabopamopnusie padbomsl u onvimel.

Omnpenenenue LEHBI JeJICHHUS MIKaJIbl K3MEPUTEIBHOTO Iprubopa.

N3mepenue paccTosTHUMA.

Nsmepenne o0bEMa KUAKOCTH B TBEPIOTO TENA.

Onpenenenue pazMepoB MaJIbIX TeEIl.

N3mepenne TemnepaTypsl Ipy IOMOIIHU )KMIKOCTHOTO TEPMOMETPA U JaTYMKa TEMIIEPaTypHl.
[IpoBenenune wuccinenoBaHUs 1O IPOBEPKE THUIOTE3bl: JAJBHOCTh TMOJETAa IIApHUKa, IYIEHHOIO
TOPHU30HTAJIBHO, TEM OOJIbLIE, YeM OOJIbIIE BHICOTA MyCKa.

Paspea 2. [lepBonavyanbHbIe CBeIeHUs 0 CTPOECHHH BelllecTBa.

CrtpoeHue BeliecTBa: aTOMBI M MOJIEKYJIbI, UX pa3Mepbl. OIBITHI, JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA.

JIBmxeHne yactull BemecTBa. CBA3b CKOPOCTH JBHKEHMSI YaCTHIL C TeMIIepaTypoil. bpoyHOBCKoe IBUKEHUE,
muddysus. BsanmoeiicTBue YacTull BEIECTBA: MPUTSHDKEHUE U OTTAIKHBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W TBEPABIX (KPUCTAJUIMUYECKUX) TeIl.
B3aumocBA3p Mexy CBOICTBAMM BEIIECTB B pa3HBIX arperaTHbIX COCTOAHUSAX U MX ATOMHOMOJIEKYJISPHBIM
crpoeHreM. OcoOOEHHOCTH arperaTHbIX COCTOSHHIA BOJIBL.

Hemoncmpayuu.

1. HaOnronenue OpOyHOBCKOTO IBUXKEHHSI.

2. Ha6moaeuue quddysnu.

3. HaGmonenue sBieHNH, 00BACHSAIOMINXCS MPUTSDKCHUEM HITH OTTAJIKHMBAaHHEM YaCTHIl BELIECTBA.

Jlabopamopnusie padbomsl u onvimel.

1. OueHka 1uaMeTpa aToMa METOIOM PSI0B (C UCTIONb30BaHKUEM (oTorpaduii).

2. OnbITHI IO HAOJIIOJICHUIO TEIIOBOTO PACIIMPEHHS Ta30B.

3. OnbITE IO OOHAPYKEHUIO ACHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSDKCHUSI.

Pa3zpnen 3. /IBu:KeHUe U B3aUMO/eliCTBHE TeJl.

Mexannyeckoe ABmxeHue. PaBHOMEpHOE U HepaBHOMepHOe JBMkKeHHE. CkopocThb. CpeaHsisi CKOPOCTh NpU
HEPABHOMEPHOM JIBUKEHUU. PacuéT myTH U BpeMEH!U ABHKEHUS.

SBnenve uHepuM. 3aKOH MHEpIMH. B3anMonelcTBHE TeN Kak MpUYMHA M3MEHEHUS CKOPOCTH JIBUKEHHSA
Ten. Macca kak Mepa MHEpTHOCTH Tena. [InmoTHocTh BemiecTBa. CBsI3b MJIOTHOCTU C KOJWYECTBOM MOJIEKYJ B
eauHKIE 00bEMA BElIeCTRa.

Cuna kak XapakTepuCTHKa B3aumojeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka. M3mepenue cuibl ¢
[IOMOIIBIO TUHAMOMeETpa. SIBneHue TAroreHus u cwia TsbkecTH. Cuia TsSXKecTH Ha ApPYrux IulaHerax. Bec rtena.
HesecomocTs. CrnoxeHne cui, HalmpaBlIeHHBIX 110 0JHOM npsMoil. PaBHoaelcTByromas cui. Cuna tpeHus. TpeHue
CKOJIBXXEHMSI U TPEHUE MOKOs. TpeHne B IpUpOJe U TEXHUKE.

S



Hemoncmpayuu.

HabmroieHre MexaHU4eCcKOro JBMXKCHUS Tela.

H3mepenne ckopocTy MPSIMOJIMHEUHOTO ABUKCHHUSL.
HaGimroieHue siBiieHUS] HHEPIIHU.

HaGmoieHre n3MeHeHUs: CKOPOCTH MPU B3aUMO/ICHCTBHH TEJI.
CpaBHeHHE Macc MO B3aUMOACHCTBUIO TEI.

CnoxxeHue CuJjl, HAPaBICHHBIX IO OAHOU MPSIMOM.

ﬂa6opamopnb1e padomul u OnvimMol.

1. Ompenenenre CKOPOCTH PaBHOMEPHOTO JBMXKCHHUS (IIApUKA B KHUIKOCTH, MOJCIH DJICKTPUICCKOTO

aBTOMOOWJIS M TaK Jajiee).

2. OmnpeneneHue cpeHeil CKOPOCTH CKONBXKECHHUS OpyCcKa UK MIAPUKA TI0 HAKIOHHON TUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPJOTO Tea.

4. OmpIThl, IEMOHCTPUPYIOIIME 3aBUCHMOCTh pacTseHus (nehopManuu) MPYKHUHBI OT MPUIOKCHHOM

CHUJIBL.
5. OnbIThl, AEMOHCTPUPYIOIIME 3aBHUCHMOCTh CHJIBI TPEHHUS CKOJBKEHUS OT Beca Tella W Xapakrepa
COTIPHKACAIOIINXCSI TOBEPXHOCTEM.

Pasneun 4. JlaBiieHne TBEPABIX TeJl, JKHAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS ¥ YBEIHMUCHUS JaBlieHus. [laBieHue ra3a. 3aBUCUMOCTb JIaBJICHUS ra3a OT
o0béMa, TemmepaTypbl. llepemaya naBiaeHus TBEPIBIMH TEJIaMH, JKUAKOCTSAMU M ra3amMu. 3akoH [lackans.
[THeBMaTHYeCcKue MalIUHBI. 3aBUCHUMOCTH JABJICHUS JKUIAKOCTH OT DIIyOWHBL. [ MapocTaTWveckwii mHapamokc.
Coobmaromuecst cocyasl. [ mapaBinyeckue MeXaHU3MBl.

Atmochepa 3emnu u atmochepHoe AaBiieHue. [IpUYHMHBI CyIIECTBOBAHUS BO3IAYLIHOH OOOJIOYKH 3EMIIH.
Onbit Toppuuennu. U3meperne arMOChEpHOTO NaBJIeHUs. 3aBUCHMOCTh aTMOC(HEPHOTO JIaBJICHUS OT BBICOTHI HaJ
ypoBHeM Mopst. [TpuGops i1 u3Mepenus aTMOC(EpPHOTO JIaBICHHMS.

JelicTBUE XKUAKOCTH M Ta3a Ha MOTPY>KEHHOE B HUX Teno. BrlTankuparomas (apXuMmenoBa) CHiia. 3aKOH
Apxumena. [InaBanue ten. Bozayxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTH IaBIICHUSA r'a3a OT TEMIIEPATYPHL.

ITepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

Coobmaronuecs CoCyIbl.

I'mppaBnmueckuii npecc.

[IposiBnenue neiicTBrus aTMOCHEPHOTO TaBICHHUS.

3aBUCHMOCTbH BBITAIKMBAOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOHN YACTH TEJa U TUNIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBHITATKUBAIOIIEH CUJIBI BECY BHITECHEHHOM YKUIKOCTH.

VYcnoBue miaBaHus TeJ: IJIaBaHUE WIM MOTPY>KEHHUE TEN B 3aBUCUMOCTU OT COOTHOILIEHUS TIOTHOCTEH
TeJa U KUJKOCTH.

Jlabopamopnuie pabomsl u onvimel.

1. HccnemoBaHue 3aBUCHMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYKEHHON B KUAKOCTh YaCTH TEla.

2. OmnpeaeneHne BRITATKABAIOIICH CHITBI, ACHCTBYIOIICH HA TEJO, MOTPYKEHHOE B HKHIKOCTh.

3. TIpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha TEJIO B XHUIKOCTH, OT MAacChl Tela.

4. OmpITbI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITATKUBAIOIICH CHITBI, ICHCTBYIOIICH HA TEJIO B KHUIKOCTH,

oT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TEJa U OT TUIOTHOCTH KUIKOCTH.

5. KonctpyupoBaHnue apeoMeTpa Wiv KOHCTPYUPOBAHKE JIOJAKU U ONpeeiicHre e€ TPY30M0IbEMHOCTH.

Paspen 5. Padota u MoIHOCTB. DHeprus.

Mexanndeckas pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbIYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecusi peryara. [IpumeHeHue
MpaBUJia paBHOBECHsl pblyara K ONoky. «3osotoe mpaswmio» Mexanukw. KIIJI mpocteix MexanusmoB. [Ipocthie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass »Heprusi. KuHernueckas M mMOTeHIManbHas »dHeprus. IlpeBpaineHue ogHOrO BHUAA
MEXaHUYECKOM dHEPIruu B Ipyroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumeps! IPOCTHIX MEXAHH3MOB.

Jlabopamopnusie padomsl u onvimel.

1. Onmnpenenenue pabOThI CHIIBI TPEHHUS NPH PABHOMEPHOM JBH)KCHHHM Tella IO TOPHU3OHTAILHON

MTOBEPXHOCTH.

2. WccnenosaHue yCIOBUM PaBHOBECHS phlyara.

3. Usmepenue KI1J] HaK10HHOM MJIOCKOCTH.
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4. I/I3yLICHI/IG 3aKOHa COXPAaHCHUA MEXaHHUYECKOM OHCPTHUH.
8 KJIACC

Pa3pnen 6. TenJioBble AIBJICHHS.

OCHOBHBIC MOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUU CTPOCHHUA BelllecTBa. Macca u pa3Mepsl aTOMOB
1 MosieKyJl. OTBITHI, MOATBEPKIAIOLTUE OCHOBHBIE MOJI0XKEHUS MOJICKYIIPHOKUHETHUECKOU TEOPHUU.

Mopnenu TBEPIOTO, KHUIKOTO M Tra3000pa3HOro COCTOSHUM BenlecTBa. Kpucrammuieckue u aMmop(dHbIe Tena.
OOBbsiCHEHUE CBOWCTB Ta30B, JKUAKOCTEH M TBEPABIX TNl HAa OCHOBE MOJIOKEHHH MOJICKYJISIPHO-KUHETHICCKOM
teopun. CMaurMBaHKE U KAMWUISIPHBIC IBICHUS. TemioBoe pacIupeHue U CoKaTue.

Temneparypa. CBsizb TeMIEpaTypbsl CO CKOPOCTHIO TEIUIOBOTO ABIXKCHHS 4yacTHI. BHyTpeHHss 3Heprus.
CriocoObl M3MEHEHMsI BHYTPEHHEH SHEPruM: TeIuloneperada M COBeplicHHe paboThl. BuIbl Teruomepemayu:
TEIUIONPOBOIHOCTH, KOHBEKIIUS, U3TyUCHUE.

KonuuecTBO TermuioThl. YJenbHas TEIIOEMKOCTh BeliecTBa. TermiooOMEH M TeIJIOBOE pPaBHOBECHE.
VYpaBHeHue TerioBoro OanaHca. [lmaBineHuWe W OTBEpACBaHME KPUCTAUIMYSCKUX BEIISCTB. YENbHAs TEIJIOTa
iasneHusi. [lapooOpasoBanne u koHneHcanus. Vcnapenue. Kumenuwe. YnenbHas Temiora napooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATYPhI KUIICHUS OT aTMOC(EPHOTO JIaBJICHUS.

Bnaxnocts Bo3iyxa.

DHeprus TOIIMBa. Y IeJbHas TEIIOTa CTOPaHHUS.

[punnumner padotel TerioBbix asurareneid KIIJ| TeruoBoro nmeurarens. TerioBble ABHraTeNid U 3alluTa
OKpY>Karollen Cpebl.

3aKOH COXPAHEHHUSI U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MPOIECCcax.

Hemoncmpayuu.

HaGmoneHre 6poyHOBCKOTO JIBUKCHUSI.
Hab6monenue nuddys3un.
HaGmroieHuie siBrieHU CMaYMBaHUS U KaNWJUISIPHBIX SIBJICHUH.
HaGuroieHre TerioBoro paciupeHus Tedl.
W3meHeHue naBieHus ra3a npu H3MEHEHUU 00bEMa U HATPEBAHUU HITH OXJIAXKICHUU.
[IpaBuna u3mMepeHus: TeMIIepaTyphbl.
Buas! Teronepenayn.
OxJtaxkJIeHUE TP COBEPIIICHUN PAOOTHI.
Harpesanue npu coBepiiieHrH pabOThl BHEITHUMHE CHUITAMU.
10. CpaBHeHHE TEMIOEMKOCTEH PA3THYHBIX BEIICCTB.
11. HaGnroieHre KUMICHUSL.
12. HabnroieHre MOCTOSTHCTBA TEMIICPATyPhl TIPHU TUIABJICHHH.
13. Mozenu TeIuioBbIX JBUTaTEIEH.
Jlabopamopnusie padomsl u onvimel.
OnBITHI 110 OOHAPYKCHUIO JICHCTBHS CHUIJI MOJICKYJISPHOTO TIPUTSKCHHS.
OnBITHI 1O BBRIPANTUBAHUIO KPUCTAILIOB ITOBAPEHHOW COJIM WJIH caxapa.
OnBITHI IO HAOJIOJICHUIO TEIJIOBOTO PACIIUPSHHS T'a30B, KUIKOCTEH U TBEPBIX TEI.
Onpenenenue NaBiIcHNUs BO3yXa B OJJIOHE IIITPHIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBHCHMOCTH JABJICHUS BO3AyXa OT ero oObEMa W HarpeBaHUs WU
OXJIAXKJICHUS.
[IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTUHBI CTOJIOMKA XKHUJIKOCTH B TEPMOMETPUYECKON TPyOKe
OT TEMIIEPaTypHL.
7. HabOmoneHue n3MeHeHUs BHYTPEHHEH 3HEPruu Teja B pe3yJsibTaTe TeIUIonepeaud U padoThl BHEIIHUX
CHIIL.
8. Hccnenosanue SBICHUS TEIIOOOMEHA MTPU CMEIIIMBAHUH XOJIOJHON M TOPSUYCH BOJIBI.
9. OmpeneneHre KOMMYESCTBA TEIUIOTHI, TONYYEHHOTO BOAOM MpH TEIUIOOOMEHE C HArpeThiM
METAJLTMYECKUAM IWITHHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. HUccnemoBanue mporiecca HCIapeHus.

12. Onpenenenne OTHOCUTEIBHOMN BIAKHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEIUIOTHI IIABJICHUS JIbA.

Pazpes 7. DnekTpryeckne H MarHUTHbIE SIBJICHHS.

OnekTpuzauus Ten. JIBa poja 3NeKTpUUYSCKUX 3apsaoB. B3aumonelcTBre 3apsskeHHBIX Tel. 3akoH Kymona
(3aBUCUMOCTH CHJIBI B3aMMOJICHCTBUS 3aPSDKEHHBIX TEJ OT BEJUYHHBI 3aPSA0B U PACCTOSIHUS MKy TEJIaMH ).
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Onextpudeckoe noje. Hanpsoxk€HHOCTH 3nekTpuveckoro mois. [IpyuHIMN Cynepro3ulu JIeKTPUICSCKUX
roJieH (Ha Ka4YeCTBEHHOM yPOBHE).

Hocurenu anekrpudeckux 3apsioB. DIeMEHTapHbBIN deKTpudeckuii 3apsy. Ctpoenue aroma. [IpoBojaHuKH 1
JUDJIEKTPUKH. 3aKOH COXPaHEHUS JCKTPUIESCKOTO 3apsijia.

DNEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS JIIEKTPHUYSCKOTO TOKa. VICTOYHHMKHM TOCTOSHHOTO TOKA.
JleiicTBHS AJIEKTPUIECKOTO TOKA (TEIIOBOE, XUMHUYECKOE, MAaTHUTHOE). DIEKTPHUSCKUI TOK B )KHUKOCTSIX M ra3ax.

Onektpudeckas nenb. Cuina Toka. DiekTpuueckoe HampsbkeHue. CONMpOoTHUBICHUE MPOBOAHUKA. Y IETBHOE
CONpOTHUBJICHUE BemiecTBa. 3akoH Oma anmsa ywyacTka nenu. llocrmegoBarenbHOE M MapajuieNbHOE COCIUHEHUE
ITPOBOIHHUKOB.

Pabora 1 MOIIHOCTH 3JIEKTPHUYECKOro ToKa. 3akoH Jlxoyms—JIeHna. DneKkTpuyeckue Nenu U noTpeduTenn
3IEKTpUIECKOl 3Hepruu B ObiTy. KOpoTkoe 3ambIkaHue.

[ToctossHHBIE MarHUTHL. B3anMojelicTBHE MOCTOSHHBIX MAarHMUTOB. MarHuTHoe moje. MarHWUTHOE IIoJie
3emiu ¥ ero 3HaYeHHe Jis Ku3HU Ha 3emie. OnbiT Opcrena. MarHuTHOE MoJie 3JIeKTprYecKoro Toka. [Ipumenenue
JJICKTPOMAarHUTOB B TeXHHKe. JleliCTBME MAarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM. OJCKTPOJBHraTeIh
IIOCTOSTHHOTO TOKa. MCTop30BaHMe AIIEKTPOBUTATENCH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBienue anexTpoMarauTHoW UHIyKIWH. [IpaBuno Jlenma. Dnekrporeneparop. CrocoObt
MIOJTyYCHUS JEKTPUUYCCKON IHEPTHU. DIEKTPOCTAHIINN HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUH.

Hemoncmpayuu.

DneKTpu3anus Tell.

JIBa pojia 3NeKTPUUYECKUX 3aps0B U B3aUMO/ICHCTBHE 3apsSHKEHHBIX TEII.
YCTpOUCTBO U AEUCTBUE DIEKTPOCKOIIA.

DnexTpocTaTndyeckasi HHIYKIIHSL.

3aKOH COXPaHEHUS IEKTPHUCCKUX 3aPSI0B.

[IpoBOAHUKH U TUAIEKTPUKH.

MoienupoBaHye CUIIOBBIX JIMHUH IEKTPUIESCKOTO TTOJIS.

HcTouHMKY TOCTOSIHHOTO TOKA.

JercTBus 3IEKTPUYECKOTO TOKA.

10. DnexkTpuyecKuii TOK B )KHUAKOCTH.

11. T'a30BbIit pasps.

12. M3amepenue CUiIbl TOKA aMIIEPMETPOM.

13. 3amepenue 3MeKTPUUECKOTO HATPSHKEHUS BOJTBTMETPOM.

14. PeocTar 1 MarasuH COMPOTUBIICHHH.

15. B3aumoielicTBHE TOCTOSHHBIX MArHUTOB.

16. MopenupoBaHie HEBO3MOKHOCTH PA3/ICICHHS TOTFOCOB MArHUTA.

17. MopenupoBaHHe MArHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOR.

18. OneiT Dpcrena.

19. MaruutHoe mosie Toka. DICKTPOMArHuT.

20. JleiicTBHE MATHUTHOTO ITOJIST HA TIPOBOJHUK C TOKOM.

21. DeKTpoABUTATEIh TIOCTOSHHOTO TOKA.

22. ViccneoBaHue SIBICHUS 3IEKTPOMATHUTHON MHYKIIHH.

23. Oneiter Dapajes.

24, 3aBUCUMOCTh HAMPABJICHUS HHAYKIIHOHHOTO TOKA OT YCIOBHIT €0 BOBHUKHOBEHHUS.
25. DrexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie padomsl u onvimel.

OnBITHI 110 HAOIIOJICHUIO 3JCKTPU3AIIMU Tl HHIIYKIUEH U TIPU COMTPUKOCHOBCHHUMU.
Hccnenoanre ASWCTBUS IEKTPHUYECKOTO TOJIS HA MPOBOJHUKY H JTUJICKTPUKH.
COopka u nmpoBepka pabOTHI AICKTPUIESCKOH TSI TOCTOSTHHOTO TOKA.,

W3mepenue u peryarupoBaHHe CUITBI TOKA.

W3mepenue u peryaupoBaHHe HAPSIKSHYSL.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MIYIIETO YEpEe3 PE3UCTOP, OT COMPOTUBICHUS PE3UCTOPA U
HaIpsOKEHUS Ha PE3UCTOpE.

OnBITHI, IEMOHCTPUPYIONIUE 3aBUCUMOCTD 3JICKTPUYECKOTO COIPOTUBIICHUS POBOIHUKA OT €r0 JJIUHBI,
IJIONIAIU TIONIEPEYHOr0 CEUYCHUS ¥ MaTepuaa.

8. TlIpoBepka mpaBuIIa CIIOKCHUS HAMIPSDKEHUIN TIPH MOCICI0BATEILHOM COCTUHEHUH JIBYX PE3UCTOPOB.
9. TlIpoBepka mpaBuiIa A CHIIBI TOKA MIPU MTAPAJUICIIBHOM COSANHEHUN PE3UCTOPOB.
10. Onpenenenue pabOTHI SACKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

11. Onpenenenue MOITHOCTH SJCKTPHUUECKOTO TOKA, BBIIEIAEMOMN Ha PE3UCTOPE.
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12. UccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO Yepe3 JIaMIIOUKY, OT HalpsDKCHHs Ha HEl.

13. Onpenenenue KI1/] HarpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMO/ICHCTBHSI HOCTOSIHHBIX MarHUTOB.

15. N3yueHne MarHuTHOTO MOJIS IIOCTOSIHHBIX MarHUTOB MPU UX O0BEANHEHUH U PA3/ICIICHUH.

16. UccnenoBanue neCTBHS 3IEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh CHJIbI B3aUMO/ICHCTBHSI KaTYIIKU C TOKOM U MarHUTa OT CHJIBI
TOKA W HAaIIPaBJICHUS TOKA B KaTyIIKe.

18. N3yueHune neiiCTBUSI MAarHUTHOT'O MOJIsl HA IPOBOJIHHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHUe paboThl AIICKTPOABUIATEIS.

20. Uzmepenne KI1J] anekTpoaBuraresibHOi yCTaHOBKH.

21. OnbITHI 110 UCCIIEAOBAHUIO SBJICHHS JICKTPOMATHUTHOW MHIYKIMU: UCCIICIOBAHIE U3MEHCHUI 3HAUCHHUS
1 HalpaBJiIeHNUs UHAYKLIHOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJeHUsI.

Mexanuueckoe nBmwkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH MEXAHUYECKOTO
nBrKeHus. PaBHOMepHOe mpsiMonuHeiiHoe nBikeHue. HepaBHOMepHOe mpsMonuHEHOe ABuKeHue. CpemaHss u
MTHOBEHHAs1 CKOPOCTh Te€Jla TP HEPAaBHOMEPHOM JBHKECHHM.

Yckopenue. PaBHOycKOpeHHOE MpsAMoOirHelHOe qBrkeHrne. CBoboaHoe nagenue. OnbiThl [ anmmes.

PaBHOMepHOE nBMXKEHUE TIO OKpYXHOCTH. [lepron u dactora oOpamienus. JInHeHHAasS U yTraoBas CKOPOCTH.
LlenTpOoCTpEMUTENIBHOE YCKOPEHHUE.

ITepssriit 3akoH HetotoHa. Bropoit 3akoH Hetotona. Tperuit 3akon HeroToHa. 1IpuHIMn cynepno3unyu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS! CKOJBKEHUS, CUJIa TPEHUS MOKOs, APYTUe BHUIIbI
TPEHHUSL.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTCHHUS. YCKOPEHHE CBOOOIHOTO MajicHUs. JIBM)KEHUE IUIaHET
Bokpyr Conuua. [lepBas kocmuueckast CkopocTs. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MaTepuanbHOil Touku. AGCOIIOTHO TBEPHOE Teno. PaBHOBecue TBEPAOTO Teia ¢ 3aKPeIUIEHHON
OCBIO0 BpauieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmvnynsc Tena. M3menenune wummyibca. Mmmynsc cuibl. 3aKOH COXpaHEHUS HMITyJbca. PeakTuBHOE
JIBU>KEHUE.

Mexanndeckas paboTa ¥ MOIIHOCTh. Pabota cui TskecTH, ynpyroctd, TpeHusi. CBs3b SHEPTUU U pabOTHL.
ITorenuunansHas 3HEprus Tena, NOAHATOTO HAaJl NOBEPXHOCTHIO 3eMiId. [loTeHIIManbHas S3HEPrUs CKATOM MPY>KUHBL.
Kunetuueckas sneprus. Teopema 0 KUHETUYECKOM HEPTUH. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

Ha0uroieHre MeXaHU4YeCKOTo JBMYKEHUS Tella OTHOCUTEIIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHHUE ITyTeil ¥ TPACKTOPUN JIBUKEHUS OJTHOTO U TOTO K€ TeJld OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

H3MepeHne ckOpoCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBHXKECHUS.

Hccnenopanue npu3HaKkoB PaBHOYCKOPEHHOTO JBHXKECHHUS.

HaOimoieHme qBUMKEHUS Tella TI0 OKPY>KHOCTH.

HaGOmoneHne MexaHWYECKHX SBJICHHUN, MPOUCXOAAMMX B cucteMe oTcu€ra «Temexka» mnpu e€

PaBHOMEPHOM M YCKOPEHHOM JIBH)KCHUHU OTHOCUTEIILHO KaOWHETa (DU3HKH.

7. 3aBHCHMOCTH YyCKOPECHHS TEJIa OT MACChI TeJla U JICHCTBYIOIICH HA HETO CHIIBL.

8. HabmoeHne paBeHCTBA CUIT TIPH B3aMMOICHCTBHU TEIT.

9. U3meHeHwue Beca Tea MPH YCKOPEHHOM IBH)KCHHH.

10. Tlepenava ummysinca Mpyu B3aUMOACHCTBHU TEJI.

11. TIpeo6pa3oBanus SHEPTHU TIPH B3aMMOICHCTBUU TEI.

12. CoxpaHeHre UMITYJIbCA TIPH HEYNPYTOM B3aMMOICHCTBUH.

13. CoxpaHeHne UMITYJIbCA TIPU aOCOFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HabnroieHre peakTUBHOTO JIBIKCHHUS.

15. CoxpaHeHrEe MEXaHUIECKOM DHEPTUH MTPH CBOOOIHOM MaJCHHH.

16. CoxpaHeHHE MEXaHUYICCKOM DHEPTUH MTPH JABHKCHUH TENA MO JCHCTBHEM TIPYIKHHBI.

Jlabopamopnusie padbomsl u onvimel.

1. KoHcTpyupoBaHHe TpakTa Ui pa3roHa U JaJbHEHINEr0 pABHOMEPHOTO IBHYKCHHSI IIIAPHKA UITH TEICIKKH.

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBXKCHHUS Opycka WM JBH)KCHHUS [IapUKa IO HAKJIOHHOM
IUTOCKOCTH.

3. OmnpeneneHne yCKOPEHHS Teia MPH PABHOYCKOPSHHOM JBUKCHUH M0 HAKIIOHHOM MIOCKOCTH.
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4. HccnegoBanne 3aBUCHMOCTH OyTld OT BPEMCHU HPHU PAaBHOYCKOPCHHOM JIBHXXCHHUU 0e3 HavambHOU
CKOpOCTH.

5. IIpoBepka rumoTe3bl: €CIU IPH PAaBHOYCKOPEHHOM ABHKEHUHU 0€3 HadaJbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psii HEYETHBIX YHCEIN, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHHU OJNHAKOBEI.

6. UccrenoBanue 3aBUCHMOCTH CHIIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JIABJICHUSL.

7. Ompenenenne K03 UIHEHTa TPEHHUS CKOJIBKEHUSL.

8. OmnpeneneHue KECTKOCTHU MPYKUHBL

9. OnmnpeneneHue pabOTBl CHIBI TPEHHS NP PABHOMEPHOM JIBIKCHHH TeJla [0 TOPU3OHTAJIbHOU

MIOBEPXHOCTH.

10. Onpenenenue pabOTHI CUJIBI YIPYTOCTH TPU TOABEME Tpy3a C KCIOIL30BAHHEM HEMOJBIDKHOTO U

MOIBUYKHOT'O OJIOKOB.

11. U3yueHue 3aKoHA COXPAHEHHS DHEPTUH.

Pa3znen 9. Mexannueckue Ko/j1e0aHUS U BOJIHBI.

KonebarensHoe nBuxkenue. (OCHOBHBIC XapaKTCPUCTHKH KOJICOAHWN: MEPHOJA, 4YacToTa, AaMIUIMTY/A.
MaremaTrdecKuii ¥ Ipy>KUHHBIN MasTHUKH. [IpeBpalieHre 3HepTrun Ipy KoJieOaTeIbHOM JIBIIKESHHUH.

3aryxawmue konebanus. BwiHy)IeHHbIE KoyicOanus. Pe3onanc. Mexanuueckue BoyiHbL CBoiicTBa
MexaHu4YeckuxX BOJH. [IpomonbHble M TomepedyHble BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHCHHS.
MexaHu4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUYECKUE BOJHBL.

3Byk. ['poMKoCTh 3ByKa U BricoTa TOHA. OTpakeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
Habmonenue koneOaHuii Te oI ASWCTBUEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habmonenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGumoieHre BEIHY X ICHHBIX KOJICOaHUH 1 pPE30HAHCA.
PacnipocTpaneHue mpo0abHBIX U TIOMIEPEYHBIX BOIH (Ha MOJICIH).
HaGuroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTEHI.
. AKyCTHUYECKUH pe30HaHC.
Jlabopamopnusie padbomsl u onvimel.
OnpeneneHue 4acTOThI U MepHojia KoJaeOaHuil MaTeMaTHYECKOT0 MasTHUKA.
OnpeneneHue YacTOThI U MepHojia KoJaeOaHui MPYKUHHOTO MasTHHKA.
HccnenoBanre 3aBUCUMOCTH TIEPUOJIa KOJIeOaHUH MOABEIIEHHOTO K HUTH I'py3a OT JUTUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TTEpUOJIa KOJIeOaHUH MPYKUHHOTO MasTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH IIepHoa KoieOaHuii rpy3a, MOABCIIEHHOTO K HUTH, OT MacChl Tpy3a.
OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPHOjia KOJICOaHU MPYKUHHOTO MasTHUKA OT MacChl Ipy3a
U KECTKOCTH MPY>KUHEIL.

7. W3mepeHue yCKOpeHHs CBOOOIHOTO MAaJICHHUS.

Paznen 10. DiiekTpoMarHuTHOE MOJIe ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.

DONEeKTPOMarHuTHOE TMOJe. OIEKTPOMarHUTHbIE BOJHBL (CBONCTBA 3JIEeKTpOMarHuTHBIX BOJH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. MICroNb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoza ceeta. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBsoiicTBa 3IEKTPOMATHUTHBIX BOJTH.

2. BoaHOBBIC CBOICTBA CBETA.

Jabopamopnusie padomsl u onvimel.

1. H3yueHue CBOMCTB 3JICKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOHIBHOTO Tesie(hoHa.

Paspnen 11. CBeToBble sIBJIE€HMS.

JlyueBast mogens cBera. Ucrounuku ceta. [Ipsmonuneitnoe pacnpocTpaneHue cBera. 3armenust ColHIa U
Jlynsl. Otpaxenue cBeta. [Inockoe 3epkano. 3aKoH OTpaskeHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcmonb3oBaHue
MIOJIHOT'O BHYTPEHHETO OTPAXKEHUSI B ONITUYECKUX CBETOBOAX.

Jlunza. Xopn aydeit B nun3e. OntHueckas cucTema Qoroarrapara, MAKPOCKOINA M Tejieckoma. ['nma3 kak
onTHuYecKas cucrema. bin3opykocTs U JanbHO30PKOCTb.

Pasznoxxenue Oenoro ceera B crektp. Omnbitel HetoroHa. CrloXeHHE CHEKTPaNbHBIX I[BETOB. Jlucmepcus
CBeTa.

Hemoncmpayuu.

1. TIpsMonuHEHHOEe pacpoOCTPaHEHHE CBETA.

2. OrtpaxkeHue CBeTa.

3. TlonyueHue H300paKEHHUI B TNTOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
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[Ipenomnenue cBera.

OnTHueckuii CBETOBOI.

Xop nmyyeii B coOMparoLieii IuH3e.

Xog Jydel B paCcCEUBAIOLLEH JIMH3E.

[Nony4yenune n3o0paskeHU C MOMOIIBIO JTUH3.

[punnun geticteus ¢oroarnmnapaTa, MUKPOCKOIA U TEIECKOIIA.

10. Mopnernb riasa.

11. Pasnoxxenue 6e10ro cBeTa B CICKTP.

12. Tlony4eHue 0eI0ro cBeTa NpH CIOKCHUH CBETA Pa3HBIX LBETOB.

Jlabopamopnusie padbomsl u onvimel.

1. HccnenoBaHue 3aBUCHMOCTH YTJa OTPaKEHHs CBETOBOTO JIy4a OT yIJIa IaACHHS.

2. N3yyeHue xapakTepHCTHK N300paKeHUS MIPEAMETa B INIOCKOM 3epKaJie.

3. MHccrenoBanue 3aBHCHMOCTH YIJIa HPEJIOMIICHHS CBETOBOTO Jiyda OT yIVia NaJCHUS Ha TpPaHUIC
«BO3JLyX—CTEKJION.

[Nony4enune nzobpaskeHU ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue HOKYCHOTO paCCTOSHUS M OTITUYECKON CHIIBI COOMpPAroIIe JINH3BL.

OMBITHI 110 Pa3yIoKEHUIO OEJIOro cBeTa B CHEKTP.

OMBITHI IO BOCTIPHUSITUIO IIBETA MPEIMETOB MPH UX HAOMIOCHUN Yepe3 IBETOBBIC (PUIIBTPHI.

Pa:me.n 12. KBaHTOBbIE IBJIEHHS.

OmneiTel Pesepdopna u mnanerapHast Mozens atoma. Moaens aroma bopa. Mciyckanue u MOTJIOMICHUE CBETa
atoMoM. KBaHThbI. JInHENHYaTbIe CIEKTPBHI.

PagnoaktuBHOCTE. Anbda, Oera- W ramma-uznydenus. CTpoeHue atomHoro siapa. HykmoHHas Mozemb
aToMHoro aapa. M3oronsl. PagnoaktusHble npeBpamienus. [lepuoa nmomypacnana aTOMHBIX siep.

SnepHble peakiuy. 3aKOHBI COXPAHEHMsI 3apsiIOBOTO M MAacCOBOTO YHCEN. DHEPrus CBSI3U aTOMHBIX szEp.
CBs13p Macchl M SHepruu. Peakiuu cunTes3a u aenenus saep. Vicrounnku suepruu ComHIa U 3BE3 .

Snepuas suepreruka. JIeiCTBUS paiOaKTUBHBIX U3IYYCHHUI HA JKUBBIC OPTAHU3MBI.

Hemoncmpayuu.

CrieKTpsl U31y4EeHUS U MOTJIOMEHHUS.

CrieKTpsl pa3IU4HbIX I'a30B.

CrexTp Bogopoaa.

Habnronenue tpexos B kamepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOLIUX U3ITYUYCHHUH.

Peructpanus u3iayyeHus: IpUPOAHBIX MUHEPATIOB U MIPOTYKTOB.

ﬂa6opamopnbte padomul u onvimol.

1. HaOnroneHue CIUIOMIHBIX ¥ JTMHEHYATBIX CIIEKTPOB U3IIyYCHUSL.

2. UHccnenoBaHue TPEKOB: H3MEPEHHE SHEPTUH YACTHIIBI 110 TOPMO3HOMY IyTH (110 (hoTorpadusim).

3. U3mepenue pagnoakTHBHOTO (OHA.

IHoBTOpPHUTETEHO-0000IIAIOIINI MOAYJ/Ib.

[ToBTOpUTENHHO-0000IAIOMMK MOAYJIb MpeIHa3HaYeH Uil CUCTEMaTH3alul M OOOOLICHUS HpPeAMETHOTO
COJCp)KaHUsI M OIBITA JAEATSIBHOCTH, NPUOOPETEHHOTO NPH HM3YUYEHHH BCEro Kypca (U3WKH, a TarKkKe sl
MOJTOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMeHY 10 (U3UKe I 00y4aromuxcsl, BHIOPaBIINX 3TOT yUeOHBIN
peaMerT.

[Ipy u3ydeHMH DAHHOTO MOJYJS PEANTHU3YIOTCA M CHCTEMAaTH3HPYIOTCS BHJBI JESTEIBHOCTH, HA OCHOBE
KOTOPBIX 00ecreyrBaeTcsl JOCTHKEHNE MPEJMETHBIX U METallpeMETHBIX IUIAaHUPYEMBIX PEe3yJbTaToB 00y4YeHus,
(hopMHpyeTCs eCTeCTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB UCCIIEIOBAHUS SIBICHUN PUPOIBI U
TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSCHATh (DU3MUYCCKUE SBJIICHUS, IPUMEHSS MTOJTyUYeHHbIC 3HAHUS, PEIIaTh 3a/1auH,
B TOM YHCJIE€ KAUECTBEHHBIE U SKCIIEPUMEHTANIBHBIE.

[MpuHIHMNUANIEHO AEATENFHOCTHBIM XapakTep JaHHOTO pa3Jielia peau3yercs 3a CUET TOTo, 4To o0yyaromuecs
BBITIOJIHSIOT 33JaHUs, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE ITOJIyYEHHBIX 3HAHWH paclio3HaBaTh M HAYYHO OOBSCHATH (DM3NUECKUE SIBICHHS B OKPYKAIOLICH
MIPUPOJIE Y TIOBCETHEBHOM KU3HU;

HCTIONB30BaTh HAYYHbIE METO/ABI HCCIICAOBaHNs (PU3UUECKUX SIBICHHUH, B TOM YHUCIIE I IPOBEPKU TUIIOTE3 U
MIOJTyYEHUS] TEOPETUUECKHUX BBIBOJIOB;

OOBSCHATH Hay4yHbIE OCHOBHI HauOoliee BaKHBIX JOCTIDKCHHH COBPEMEHHBIX TEXHOJOIHWH, HaImpuMmep,
MIPaKTUUYECKOT0 UCIONb30BAHNS PA3IMUHBIX UCTOYHUKOB 3HEPTUU HAa OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS
BCEX M3BECTHBIX BUOB DHEPTHH.

©eNOO R
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHHUs IIPOI'PAMMBLI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHMUA

W3ydyenue Qu3uku Ha ypOBHE OCHOBHOTO 0OIIEro oOpa30BaHHUs HAIPABJICHO Ha JOCTHXKCHUE JIMYHOCTHBIX,
METanpeJAMETHBIX U ITPEIMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB.

B pesynbrarte usydeHuss (pUM3MKM HAa YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHus y oOyudaromierocs OymyT
c(hOpMUPOBAHBI CIICIYONIUE TNYHOCTHBIC PE3YJIbTAaThl B YaCTH:
¢ 1) naTPUOTHYECKOTO BOCIIUTAHUS:
® - IPOSBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSHHUIO POCCUHCKOM (pU3MUECKOit HayKu;

® - [ICHHOCTHOE OTHOIICHHE K JOCTHKCHUSAM POCCHICKHUX YUEHBIX-(U3UKOB;

* 2) rpaXIaHCKOr0 H TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

® - TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYKICHHM OOIIECTBCHHO 3HAYUMBIX U OSTHUYCCKUX NpOOJIEeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMCHEHUEM JOCTHIKCHUHN (DU3UKH;

® - OCO3HAHHUE BAXHOCTU MOPATLHO-ITUYECKUX MPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

®  3)3CTeTHYECKOro BOCIUTAHMS:

® - BOCIPUATHE CTCTHUYECKUX KAUueCTB (PU3NYCCKON HAYKH: €€ rapMOHUYHOTO MOCTPOCHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI0 MO3HAHMS:

® - OCO3HaHWE IEHHOCTH (PU3NYECCKOW HAYKH KaK MOIIHOI'O WHCTPYMEHTA IMO3HAHHWS MHpPA, OCHOBBI Pa3BUTHS

TEXHOJIOTUH, BaYKHEHUIIEH COCTaBISAIOIEN KYJIBTYPbL;

® - pa3BHUTHE HayYHOH JII0003HATEIBHOCTH, HHTEPECA K HCCIIE0BATEIBCKOMN IS TEIbHOCTH;

* 5) ¢popmMupoBaHus KyJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0J1arONOIyYns:

® - OCO3HaHME LIEHHOCTH 0€30IacHOro 00pasa KU3HH B COBPEMEHHOM TE€XHOJIOTUUECKOM MUPE, BaXKHOCTH MPaBHII
0e30macHOr0 MOBEACHMS HA TPAHCIOPTE, HAa JOPOrax, C JJCKTPHUUSCKHMM M TEIUIOBBIM OOOpYAOBaHHEM B
JIOMAIIHHUX YCJIOBUSX;

® - chOpMHUPOBAHHOCTH HaBbIKa pe(IeKCHH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa y JAPYyroro
YeJI0BEeKa,;

® 6) TPYAOBOI0 BOCIIUTAHMA:

® - aKTUBHOE y4yacTHE€ B PEIICHHM NPaKTHYECKHX 3a4a4 (B paMKaxX CEMbH, 00pa3oBaTE]IbHOW OpraHH3aluy,
ropoja, Kpasi) TEXHOJOTHYECKOH M COLMATbHOW HaNpaBIEHHOCTH, TPEOYIOIMX B TOM YHCIIE M (PU3MYECKHX
3HAHUM;

® - UHTEpEC K MPAKTUUYESCKOMY U3YyUCHUIO POQECCHiA, CBI3aHHBIX ¢ (DU3UKOM;

¢ 7)3K0JOru4ecKOro BOCIMTAHUSI:

® - OpHCHTAlMs HAa TNpPUMEHEHHE (QHU3MYECKUX 3HAHUM AJS pelleHUs 3a1ad B 00JacTH OKpY’Karolledl cpeibl,
IIJIAaHUPOBAHUA MMOCTYIIKOB U OLICHKH MX BO3MOXHBIX HOCJ'[CILCTBI/II\/'I JJIA Opr)KaIOHIefI Cpcabl;

® - 0CO3HAHME INI00ATBHOTO XapaKTepa 3KOJOTHUECKUX MTPOOJIEM U IyTeH UX PEIICHUS;

e 8) amanTanuyu K H3MEHSIOUIUMCH YCJIOBHAM CONMAIBLHOI M MPUPOTHOI CPeIbI:

® - [OoTpeOHOCTh BO B3aMMOJCHCTBUM TMPHU BBINOJHEHUH MCCIEJOBAaHMA M MPOCKTOB  (DU3NYECKOH
HaIIPaBJICHHOCTHU, OTKPBITOCTD OIIBITY U 3HAHUSM APYTHX;

® - [IOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 IPAKTUYECKYIO IEATEIbHOCTS;

® - noTpeOHOCTh B (hOPMHPOBAHUM HOBBIX 3HAHHWH, B TOM 4Hciie (GOPMYIHPOBATh MIEH, TOHATHS, THIIOTE3bI O
¢u3nuecKkux 00beKTax M SBJICHUSX;

® - 0co3HaHHE Ae(UIHNTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [UTAHUPOBAHUE CBOETO PA3BHTHUS B MPUOOPETCHUN HOBBIX (DU3NYECKUX 3HAHHIA;

® - CTpEMJICHHE aHaJM3MpPOBaTh M BBIABIATH B3aWMOCBS3U NPHUPOJBI, OOIIECTBA U HKOHOMHUKH, B TOM YHCIE C

UCIIOJIb30BaHUEM (PU3HYECKUX 3HAHUIA;
® - OIIEHKAa CBOMX JCHCTBHH C yUETOM BIHSIHUS Ha OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TI00aIbHBIX TOCIEACTBHMA.

METAINPEJIMETHBIE PE3YJIBTATBI

B pesynapraTte ocBoeHHMs mporpaMMbl 1o (U3MKE HAa YpPOBHE OCHOBHOTO 00mIiero oOpa3oBaHusl y
oOyuaromerocss OynyT copMuUpoBaHbl MeTampeaMeTHbIe Ppe3yJbTaThl, BKIIOYAIONINE I03HABATEIbHBIC
YHHUBEpCalbHbIC Y4eOHbIE ICHCTBHsI, KOMMYHUKAaTHBHBIC YHWUBEpCAJIbHBIC Y4eOHbIE ACHCTBHSA, PpETYJSTHBHBIC
YHHUBEpCaIbHbIC YIeOHBIE EHCTBUSL.

ITo3HaBaTeJbLHBIC YHMBepPCAJbHbIE yYeOHbIe AelicTBUA



Ba3oBble JJornueckue JeiicTBHUA:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBJICHHH);

yCTaHaBIIUBATh CYIIECTBEHHBI PU3HAK KJIACCH()UKAIIMH, OCHOBAHHS 1711 000OLICHUS 1 CPaBHEHHUS;
BBISBIISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHSI B paccMaTpuBaeMbIX (akTax, JaHHBIX W HaOMIOACHUSX,
OTHOCSIINXCA K (PU3UUECKUM SIBJICHUSIM;

BBISBIISITh NPHYMHHO-CIICACTBEHHBIC CBS3HM IPH HM3YyYeHHM (DU3NYECKUX SBICHUH M TPOLIECCOB, JENATh
BBIBOJIBI C WCIIOJIb30BaHHUEM ACAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIOYCHWH, BBIABHIATh THUIIOTE3BI O
B3aUMOCBS3AX (PU3NYECKUX BEIUYHH;

CaMOCTOSITEIBHO BBIOMpATh CHOCOO pemieHusl y4eOHOH (u3nuecKod 3aaadyu (CpaBHEHHE HECKOIBKHX
BapUaHTOB pEUICHHUS, BBIOOp HamOoiee MOAXOIAIIEr0 C YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBble HcciienoBaTeIbCKHE TeiCTBHA:

UCIIOJIh30BaTh BOIPOCHI KaK UCCIICJOBATEICKII HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTh IO CAMOCTOSTEIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (DU3MYCCKUI IKCIICPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHUE (PU3UUCCKOTO SBIICHUS;

OIICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIMIO, TOJYYCHHYIO B XOJIe UCCIICAOBAHUS WU
JKCIICPUMECHTA;

CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOLICHHS U BBIBOJBI MO Pe3yJbTaTaM MPOBEASHHOTO HAOIIOJICHMS,
OIIBITA, UCCIICIOBAHUS;

MPOrHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (U3MUECKUX IPOIECCOB, a TaKKe BBIJIBUTATh
MPEJIOJIOKEHMS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTCKCTAX.

Padora ¢ nndopmanueii:

NPUMEHATh Pa3IMYHbIE METOMbI, MHCTPYMEHTBI M 3alpOChl NPU MOMCKE M OTOOpEe MH(POpMAIUH HIU
JAHHBIX ¢ YYETOM MPEISIOKEHHON yueOHON (PU3MUECKON 3a1auu;

aHaJM3UPOBATh, CHCTEMAaTH3UPOBATh U HHTEPIPETUPOBATH WHPOPMALMIO Pa3IMYHBIX BHUIOB U (HopM
NpeACTaBICHUS;

CaMOCTOSITEIBHO BHIOMpATh ONTUMabHYIO (GopMy NpeAcTaBieHHsS HHQOPMAMH M WILIIOCTPHPOBATH
pelaeMble 3a1a4d HECTIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOU TpaduKoil X KOMOMHAIIMAMHU.

KoMMyHMKaTHBHBIEe YHHBepCcAJIbHbIE y4eOHbIe JelCTBUSA:

B XOj¢ 0OOCYXIeHHs y4eOHOro MaTepualia, pe3yJIbTaTOB Jab0OpaTOpPHBIX pabOT M MPOCKTOB 3a/laBaTh
BOIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI U BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHUC 3aJlayd U
noJiiepKaHue OJIaroKenaTeIbHOCTH OOIECHUS;

COIIOCTABIISATh CBOM CYXKJCHHSI C CYXKJICHUSIMH JPYTMX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh Pa3linuue U
CXOJICTBO MO3UIIMIA;

BBIpaXaTh CBOIO TOYKY 3PCHHUSI B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

nyOJIMYHO  MPEJACTaBISATh  PE3YJIbTAThl  BBIIOJHCHHOTO  (U3MYECKOrO  OmbiTa  (3KCICPUMEHTA,
HCCIIEZIOBAaHUS, IPOEKTA);

MOHUMAaTh W KCIOJIb30BAaTh MPEUMYINECTBA KOMAHIHOW W WHAWBUIYaJIbHOH pPa0OThI MPHU PEHICHUU
KOHKPETHOH (pr3nueckoit mpooieMsri;

MPUHUMATh IIEJTM  COBMECTHON JICATENBHOCTH, OPIaHM30BLIBATH JCHCTBHUS 10 €€ JIOCTHIXKCHUIO:
pacrpeiensTh poJii, 00CYXKIaTh IMPOLECChl M Pe3yJbTaThl COBMECTHOW pa0oThl, 0000IIaTh MHECHHS
HECKOJIbKUX JIIOACH;

BBITNIOJIHATh CBOKO 4YacTh PabOTHI, JOCTUTas KA4eCTBEHHOIO pe3yJibTaTa MO CBOEMY HAINPABICHUIO W
KOOPAMHUPYSI CBOM JICHCTBUS C JIPYTUMH YWICHAMU KOMAaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMHA TPOAYKT MO KPUTEPUSM, CaMOCTOSTEIBHO
c(hOopMyJIMPOBAaHHBIM YYaCTHUKAMH B3aMMOJICHCTBUSI.

PeryasiTuBHBIe YHHBepcajibHbIe yueOHbIe AeilicTBHSA

CaMoopraHnsaunﬂ:

BBISABIISITH MPOOJEMbl B KM3HEHHBIX M YYEOHBIX CHTYalUsIX, TPEOYIOUIMX IS PELICHUS (U3MYECKHX
3HAHUM;

OpUEHTHPOBATHCA B PA3NIMYHBIX MOJIXOJaX MPUHATHUS pelIeHnui (MHAUBUAYalbHOE, IPUHATHE pPEIICHUs B
rpyIIne, IpUHATUE PEIIeHUH TPyIon);



CaMOCTOSATCIIbHO COCTABJIATH aJITOPUTM PCIICHUS (1)I/I3H‘IGCKOI>'I 3aJa4y UM I1JIaHa UCCIICAJOBAaHHUA C y‘-IéTOM
MMCIOIINXCSl PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh MpeAjiaracMble BapUaHTHI
peuieHuis;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 pelllCHHE.

CaMOKOHTPOJ'Ib, 3MOLMOHAIbHbII HHTEJIEKT:

JlaBaTh aIeKBaTHYIO OIIEHKY CUTYaIlUH U Ipejyiarath IlaH e€ U3MEHEHNUS;

OOBSICHATH TPUYMHBL JIOCTIDKEHHS (HEJZOCTHIKEHUS) pe3yJIbTaTOB JAEATENBHOCTH, JaBaTh OICHKY
NpUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHUS (PU3HYECKOTO UCCICA0OBAHUS MU
NPOCKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHHBLIMXCS CHUTYallld, YCTaHOBJICHHBIX OIIMOOK,
BO3ZHUKIINX TPYIAHOCTEH;

OIIEHHBATh COOTBETCTBUE PE3yJIbTaTa LIETIH U YCIOBHSIM;

CTaBHUTH ce0sl HA MECTO APYroro 4ejoBeKa B XOJ€ CHOpa WM JUCKYCCHU Ha HAayYyHYIO TEMY, TOHHMATh
MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYTroro;

NpU3HABaTh CBOE MPaBO Ha OMMOKY MpHU pelleHHH (U3MYECKHUX 3a7ay WIK B YTBEP)KACHUSAX Ha HAyYHBIC
TEMBI U TAKOE K€ IIPABO JPYroro.

INPEJAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 7 KJjacce TpeAMETHBIC pe3ylbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb
c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUI:

UCIIOJIb30BAaTh TOHATHS: (PU3MYECKHE M XWMHUYECKHE SBIICHHS, HaOIIOACHUE, SKCIIEPUMEHT, MOJIEIb,
TUIOTE3a, SAMHUIBI (PU3HYECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUIIKOE, Ta3000pa3Hoe), MEXaHWYeCKoe ABHKCHHE (PaBHOMEPHOE, HEpaBHOMEPHOE, NPSMOJHHEHHOE),
TpPaeKTOpHs, paBHOACWCTBylolmas cuia, jAedopmaunms (ynpyras, IUlacTU4ecKas), HEBECOMOCTb,
cooOImIaronmecs: Cocyabl;

pasnuuaTh sBiIeHUS (audQy3us, TEMIOBOE ABMKEHHWE YacTHI[ BELIECTBA, PAaBHOMEPHOE IBIKEHHE,
HEPaBHOMEPHOE JBWKEHUE, UHEPLIUS, B3AUMOJCUCTBUE TEJ, paBHOBECHUE TBEPIBIX TEN C 3aKPEIIEHHOU
OCBIO BpalleHUs, epeaaya JaBlieHus TBEPABIME TeJIaMH, )KUAKOCTSIMH U ra3aMu, aTMoc(epHoe JaBiicHHE,
IUTAaBaHUE TeJ, NMPEBPALECHUS MEXaHW4YEeCKOM SHEpruH) MO OMMCAHUIO MX XapaKTEePHbIX CBOMCTB U Ha
OCHOBE OITBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YyUCHHBIX (HU3MYECKHX SABICHUH B OKpPYXKAIOIIEM MHpE, B TOM YHCIE
(u3nuecKue SBJICHUS B MPUPOAE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOW U HEXHUBOU
NpUpoje, JCHCTBUE CHIIBI TPEHUS B MPHUPOJEC W TEXHUKE, BIMSHUE aTMOC()EPHOro JaBICHUS HA KUBOU
OpraHusM, IJIaBaHUE PBIO, pBIYark B TeJie YENIOBEKa, MPU ITOM IEPEBOAMTH NPAKTHUECKYIO 3a1ady B
yueOHYI0, BBIICISATH CYIIECTBEHHBIC CBOMCTBA (PU3HAKH) (PU3UUECKUX SIBICHHIA;

OTMCHIBATh U3YUYCHHBIC CBOWCTBA TN U (PU3UUECKHUE SIBICHUS, NCIOIB3Ys (pru3ndeckre BeMMYHHBI (Macca,
00BEM, TIIOTHOCTH BELIECTBA, BPEMsI, yTh, CKOPOCTh, CPEAHSSI CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSKECTH,
BeC TejJa, CHUJla TpPEHHWs, JaBieHue (TBEPIOro Tena, MHUAKOCTH, Ta3a), BBITAJKHUBAIOLIAS CHIIA,
MexaHudyeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIBI, KOY()(UIMEHT MOJIE3HOTO IEeHCTBUS
MEXaHU3MOB, KHHETHYECKass W TIOTEHLIHaJIbHAas HHEpPrus), NpH OMNHCAHWU TPABWIBHO TPAaKTOBATh
(U3NYUECKUIA CMBICII HUCIOJIb3YEMbIX BEIUYWH, WX 0003HAYeHUS M EOUHULBI (U3NUYECKUX BEIMYUH,
HaXOIUThb (OPMYJIBI, CBA3BIBAIONINE JAaHHYIO (DPU3UYECKYIO BEIUYMHY C IPYTMMH BEUYMHAMU, CTPOUTH
rpadMKy U3y4EeHHBIX 3aBUCHMOCTEH (PU3NYECKUX BETHYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (DU3NYECKUE SBICHUS M MPOLECCHI, UCIOIb3Ys MpaBHUia CIOXKCHUS CHII
(Boonbp oxHOM mpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, MpaBWIO pPaBHOBECHs phlyara
(6710Ka), «30510TOE TPABUIO» MEXAHHKH, 3aKOH COXPAaHCHHS MEXaHWYECKOW PHEPTHH, NMPH 3TOM AaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3aIIMCHIBATH €TO MATEMAaTUYEeCKOE BEIPAKEHHE;

OOBSICHATH (PM3MUECKHUE SIBICHHS, MPOLIECCHl W CBOWCTBA Ted, B TOM YHCIE U B KOHTEKCTE CHUTyalui
MPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH  [PUUYMHHO-CIEIACTBEHHBIE  CBSI3U, CTPOUTH
o0bsicHeHHe M3 1—2 JOTHMYECKHX LIaroB C OMOpOW Ha 1—2 M3y4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHHH,
($U3NUECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3aa4u B 1—2 AEHCTBHSA, UCIOJB3Ys 3aKOHBI M (POPMYIIBI, CBs3bIBaIOIINE (Ppru3ndecKre
BEJIMYMHBL: HA OCHOBE aHaIM3a YCIIOBHSA 3a/1a4d 3allMCHIBATh KPATKOE YCIOBHE, TIOACTABIATh (PU3NIECKUE



BEIMYMHBI B (DOPMYJBI W TMPOBOIUTH PacuéThl, HAXOJUTh CIIPABOYHBIC NaHHBIC, HEOOXOIUMBIC IS
peleHus 3a7a4, OEHUBATh PEATMCTHYHOCTD TOTY4eHHON (PU3HYeCcKOi BeTHYNHEI,

®  pacno3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIIMTH MPH MOMOIIN (PU3NYECKUX METOIOB, B OMHCAHHUU
WCCIIEIOBaHUSl BBIACISTH MPOBEPSEMOE MPEINoiIoKeHHe (TUMOTe3y), pa3iudyaTh M HHTEPHPETHPOBATH
MOJY4YEeHHBIN pe3yJIbTaT, HaXOIUTh OIIMOKU B XOJI€ OIIBITA, JIeJIaTh BEIBOJBI 110 €r0 pe3ybTaTaMm;

® [POBOJWTH OIBITBI TO HAOMIOACHUIO (UIUUECKUX SBJICHHH WIM (U3MYECKHX CBOMCTB  Tel:
(bopMyIMpoBaTh NpOBEPsieMbIC MPEATOJIOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIOKEHHOT0 000py10BaHus,
3alUCHIBATh XOJ OIBITa U (POPMYJIUPOBATH BHIBOJBI,

®  BHINOJHATH NMpPSIMbIE W3MEPEHUsI PAacCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CHIIBI M TEMIIEPaTyphl C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3alHMCHIBATH TOKa3aHUs NPHUOOPOB € yU4ETOM
3aJaHHON a0COJIOTHOM NOTPEITHOCTH N3MEPEHHIA;

® [IPOBOJWUTH MCCIEIOBAHWE 3aBUCHMOCTH OJHOW (PM3MYECKOl BETMYMHBI OT APYrOd C HCHOIB30BAaHHEM
MPSIMBIX M3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBMXKYIIETrocs Tejla OT BPEMEHHU JBI)KEHUS Telna,
CHJIBI TPEHUS CKOJILKEHHS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Teld M HE3aBUCUMOCTH CHIIBI
TPEHHA OT IUIOIIAIU CONPUKOCHOBEHUS TeJl, CUIIBI YIIPYTOCTU OT YJUIMHEHUS MPYKHUHBI, BEITAJIKUBAIOIIECH
CWIBI OT 00BbEMa MOTPYKEHHON YACTH TeJia U OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCHMOCTH OT IJIOTHOCTH
Tela, OT TIYOHHBI, HAa KOTOPYIO MOTPYKEHO TeJo, YCIOBUH TNIaBaHUs Tell, YCIOBHI paBHOBECHS pblUara u
OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOT'O HCCIICJOBAaHHUS, COOMpATh YCTaHOBKY U BBITIOJHSATD
U3MEpeHHs, Clenysl NPEAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJNbTaThl IOJYYEHHOW 3aBUCHMOCTH
(U3NUECKNX BEJIMYMH B BUJAE TNPEJIOKEHHBIX TaOMHI W TpaduKOB, AeNaTh BHIBOABI MO pe3yJbTaTam
HCCIIEJIOBAHUS;

®  [POBOJUTH KOCBEHHBIC M3MEpeHHs (PU3NUECKUX BEIMYUH (TUIOTHOCTH BEIIECTBA YKUAKOCTH U TBEPIOTO
Tela, CWJIa TPEHHS CKOJIBKEHUs, [aBJI€HHE BO3[yXa, BBITAIKMBAIOIAs CWJIA, JEHCTBYyIOIIas Ha
NOTPY>KEHHOE B KUAKOCTH TENO, KO3()(UIMEHT MONE3HOr0 NEHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYs
NPEASIOKCHHOW MHCTPYKIMU: TP BHIMIOJTHEHUH U3MEPEHUI COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUNCIISITh 3HAYEHNE UCKOMOM BEJINYMHBI;

® coOmogarh MpaBuiia TEXHUKU 0€30MacHOCTH pu paboTte ¢ 1abopaTopHbIM 000pyIOBaHUEM;

®  yKa3bplBaTh MPUHLUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETP, TUHAMOMETP,
cooO1iatoniuecs: cocyapl, 6apoMeTp, pbluar, OABMKHBIN U HEMTOIBMKHBIN 00K, HAKJIOHHAS TUIOCKOCTD;

®  XapakTepu30BaTh NPUHIHUIBI JEHCTBUS N3YyUCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH Ha UX
omnMcaHus (B TOM 4HCJE: MOMIIMITHUKH, YCTPOICTBO BOJONPOBOAA, THAPABINYECKUN MPEcc, MaHOMETD,
BBICOTOMED, TOPIIHEBOM HAacoc, apeoMeTp), UCHOIb3ys 3HAHUS O CBOWCTBAaxX (pU3MYECKUX SIBICHUH U
HEoOX0UMbIe (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

®  [IPUBOIUTH MPUMEPHI (HAXOIUTHh HHPOPMALIUIO O MPUMEPaAX) MPAKTHUECKOTO UCTIONB30BaHUS (PUIUUECKUX
3HAHWII B TIOBCEJHEBHOW >XU3HH JUId obOecrieyeHusi 0€30MacHOCTH TpU OOpalleHHH ¢ MpHOOpaMu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHS 3/I0POBbS U COOIIOACHUSI HOPM SKOJIOTHUECKOTO IOBEACHUS B
OKpYKalollen cpele;

®  OCYIIECTBISATH OTOOpP MCTOYHHKOB MHPOpManuu B MHTepHETE B COOTBETCTBUMU C 3aJaHHBIM IMOMCKOBBIM
3alIpocoM, Ha OCHOBE HUMEIOIIMXCS 3HAHUU W NMyTEM CpaBHEHHUS pPa3lIMYHBIX HCTOYHHUKOB BBIJENATH
MHQOPMAIHIO, KOTOPas SIBISIETCS IPOTUBOPEUNUBON HII MOKET OBITh HEIOCTOBEPHOIA;

®  UCTONB30BaTh MpPU BBINOJHEHWH YYEOHBIX 3aJaHU HAYYHO-TIOMYJSIPHYIO JHUTEPaTypy (QH3HUYECKOr0
coJiepKaHusl, CIIpaBOYHbIE MaTepUalIbl, pecypchl ceTh VHTepHET, BiaeTh NpUEMaMu KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIUK U3 OJHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

® co3maBaTh COOCTBEHHBIE KpaTKHE NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHKOB
uHQOpManuu (QHU3MYECKOTO COACpKaHUS, B TOM 4YHCIE MyOJUYHO J[enaTh KpaTKue COOOLICHUS O
pe3yibTaTax MPOEKTOB MM YYEOHBIX HCCIICOBAaHUN, MPU 3TOM TPAMOTHO HCIIOJIB30BaTh W3y4YCHHBIN
MOHSATHHHBIN anmapaT Kypca QU3HKH, COMPOBOXKIATh BBICTYIUICHUE MTPE3CHTALINEH;

® [pU BBIIOJHEHWH YYEOHBIX NPOEKTOB W HCCIEJAOBAHUN pachpeaeisiTh OO0S3aHHOCTH B TpyNme B
COOTBETCTBMM C TIOCTABJIEHHBIMU 3aJauaMH, CJICJUTHh 32 BBINOJIHEHHWEM IUIaHA IEHCTBUMN, aJeKBaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIaJA B JEATENbHOCTh TPYMIBI, BBICTPauBaTh KOMMYHHUKaTHBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIINX.

K konmy oOyuenus B 8 Kkiacce mpeaMeTHBIC pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpa)aTh

c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUI:

®  1CIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE ABM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble

COCTOSIHUSI BELIECTBA, KPUCTAIMYECKHE W aMop(HBbIC Teja, HACHIEHHBII W HEHACHIILICHHBIM Map,



BIQXHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSAS OJHEPIus, TEIUIOBOW JBUraTellb, 3JIEMEHTApHBIN
3JEKTPUUECKUN 3apsf], dJIEKTPUUIECKOe MOJIe, MPOBOJHUKHN U JTUAIEKTPUKH, IIOCTOSHHBIA 3IEKTPUUYECKUN
TOK, MarHUTHOE T10JIE;

paznuuaTth ABNEHHUS (TEIJIOBOE pAacUIMpEeHHEe U CXKaTue, TeIuloNepeaaya, TEMJIoBOe paBHOBECHE,
CMauMBaHUE, KaNWULIPHBIE SBJICHUS, HCIApeHHe, KOHACHCAIMs, T[JIaBIE€HUE, KpHUCTaTU3aIus]
(oTBepaeBaHue), KUTICHHE, TerJlonepeaaya (TemIoNPOBOJHOCTD, KOHBEKIHSA, U3TYUCHHUE), HNEKTPU3ALUSL
TeJN, B3aMMOAEHUCTBUE 3apsIOB, NEHCTBUS JIEKTPUIECKOr0 TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJIeicTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO MOJA Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHWTHAas WMHIYKIMS) I10
OTMMCAHMIO MX XapPaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOUIMX NaHHOE (H3MYECKOE
SIBIICHUE;

pacmo3HaBaTh NPOSBICHUE H3YYEHHBIX (U3NUECKUX SBICHUH B OKPYKAIOLIEM MHpE, B TOM 4YHCIC
¢u3nueckue SBICHUS B MPUPOJAE: NMOBEPXHOCTHOE HATSDKEHHE W KaNWJULIPHBIC SBJICHHS B TPUPOJE,
KPUCTAJLIBI B IIpupoje, u3inyueHue ColHIa, 3aMep3aHue BOZOEMOB, MOPCKUE OpH3bL, 00pa3oBaHUE POCH,
TyMaHa, WHes, CHera, JJIeKTPHYECKHE SIBJICHUS B aTMocdepe, JIIEKTPUYECTBO KHMBBIX OPTaHH3MOB,
MarHuTHOE Toje 3eMiu, Apei] MOJOCOB, POJNb MAarHUTHOTO MOJIS JUIS JKM3HH Ha 3emile, MOJISpHOe
CHUSIHHE, TIPU 9TOM IE€PEBOJUTH NPAKTHUYECKYIO 3a/laduy B Y4EeOHYIO, BBIICIATH CYLICCTBCHHBIE CBOMCTBA
(mpu3HaKu) PU3MYECKHUX SBICHUN;

ONMCHIBATh HM3YUYCHHBIC CBOWCTBA Tel M (U3MUYECKHE SBICHUS, HCIONB3YS (U3NUECKHE BEITMYUHBI
(Temmeparypa, BHyTPEHHsISI SHEPTUsl, KOJIMYECTBO TEIIOTHI, YAEIbHas TEMI0EMKOCTh BEIIECTBA, YEIbHasA
TEIIoTa IUIABJICHUS, yIeNbHas TeIioTa MapooOpa3oBaHMs, YAeJIbHAas TEIUIOTa CTOpPaHUsl TOIUIMBA,
k03 PuIMEeHT moNe3HOro JAEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCHTENbHAas BI&KHOCTh BO3AYyXa,
3JEKTPUUECKUN 3apsf, cuja TOKa, 3JIEKTPUUYECKOE HAIPsKEHUE, CONMPOTHUBIIEHUE NMPOBOJHUKA, YACIbHOE
COIIPOTHBIICHHE BEUIECTBa, Pa0dOTa M MOIIHOCTH JJIEKTPUUYECKOTO TOKA), MPH ONUCAHWW IPABHIBHO
TPaKTOBaTh (U3UYECKUI CMBICT HCIOJBb3YEMbIX BEIMYMH, OOO3HAYECHUS W CAMHUIBI (UIUUECKUX
BEJIMYMH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3NUECKYIO BEIMYMHY C APYTHMH BEITMUYMHAMM,
CTpOUTH rpa)MKH H3YUCHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEITMYHH;

XapaKTepr30BaTh CBOMCTBA Tell, (pU3MUYECKUE SBICHUS M IMPOLECCH, MCIOIb3ysS OCHOBHBIC IMOJIOKEHUS
MOJICKYJISIPHO-KUHETHUECKOH TEOpPUM CTPOCHHsI BEIeCTBA, NPUHLIWI CYNEpHO3UIUH TMoyiel (Ha
KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Juis yyacTka 1enu, 3akoH /xoyns—Jlenna,
3aKOH COXPaHEHHs SHEPrHH, NPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U 3aIHCHIBATH €TO
MaTeMaTH4YeCKOe BhIpaKEeHUE;

OOBSICHATH (HU3MYECKHE NPOLECCHl M CBOMCTBA Teld, B TOM YHCIE W B KOHTEKCTE CHUTyalui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPHYMHHOCICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE
n3 1-2 JOrMYecKuX IIaroB ¢ Oomopoi Ha 1—2 M3Y4YCHHBIX CBOWCTBA (PM3MUYECKHX SIBJICHUH, (PH3HMUECKHX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHbIE 331a4u B 2—3 ACHCTBHSA, HCIOJB3Ys 3aKOHBI M ()OPMYIIBI, CBS3bIBaIOIINE (Ppru3ndecKre
BEJIMYMHBI: Ha OCHOBE aHAJM3a YCJOBMS 3a/ladM 3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX JUTA PEUICHUS 3a/1a41, BBIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE AT €€ pelIeHHsl, IPOBOAUTH
pacy€Thl U CpaBHUBATH MTOJYYCHHOE 3HAUYEHHE (PU3UUECKON BEMUMHBI C W3BECTHBIMU JaHHBIMH;
pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXXHO PEIINUTh MPH TMOMOIIM (U3UUECKUX METOAOB, HMCHOIB3YS
ONMCaHUE HCCIIEOBAHUA, BBIJENATH MPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATh MPaBUIBLHOCTh MOPSAIKa
MIPOBEJICHNS UCCIIEZIOBAaHU, JIENaTh BBIBOBI;

MPOBOJMTE OMBITHI M0 HAOTIOAECHUIO (PU3NUECKUX SIBICHUHA WIH (PU3MYECKUX CBOWCTB Tell (KallMILISIpHBIE
SIBJICHUS1, 3aBUCIMOCTD JIaBJICHHSI BO3yXa OT ero 00béMa, TeMIepaTyphbl, CKOPOCTH MPOLEcca OCTHIBAHUS
W HarpeBaHusl INpU U3IYYEHMH OT IIBETa H3JIydaroule (MOorioIiamomeiil) MOBEpXHOCTH, CKOPOCTh
UCHapeHUs] BOJAbI OT TeMIepaTyphbl KUAKOCTH M IUIOIIAAM €€ TOBEPXHOCTH, 3JIEKTPU3AILUs Tel Hu
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsA]0B, B3aUMOJEMCTBHE IOCTOSHHBIX MarHUTOB, BU3yalW3allus
MarHUTHBIX T0JE€H MOCTOSHHBIX MAarHUTOB, AEUCTBUS MAarHUTHOTO T0JI HAa MPOBOJIHUK C TOKOM, CBOMCTBa
9NIEKTPOMAarHuTa, CBOHCTBA JJIEKTPOABUTATENS IOCTOSHHOTO TOKa): (OPMYIHPOBaTH MPOBEPSIEMBbIC
NPEATNONIOKEHHs, COOUPATh YCTaHOBKY W3 MNPEAJIONKECHHOTO OOOPYAOBaHHMSA, OMHUCHIBATH XOJA OMbITa U
(GbopMynHpoBaTh BHIBOAKI,

BBIMIOJIHATD MpPSAMBIE M3MEpPEHUs TEeMIIepaTypbl, OTHOCHTEIBbHON BIaXHOCTH BO3[yXa, CHJBI TOKa,
HaNpsDKEHUSI ¢ UCTIONB30BaHUEM aHAJOTOBBIX MPHOOPOB M JATYUKOB (U3MUECKUX BEJIIMYMH, CPABHHUBATDH
pe3yiIbTaThl H3MEPEHUH ¢ yUETOM 3aJJaHHON aOCOTIOTHOM MOTPEIIHOCTH;



NPOBOJMTH UCCIICIOBAHUE 3aBHCUMOCTH OJHOW (DPM3MYECKOW BEIMYMHBI OT JPYTrO C HWCIIOJIIL30BaHHUEM
NPSMBIX U3MEPEHUH (3aBHCUMOCTbH CONPOTUBIICHUS TPOBOAHMKA OT €ro JJIMHBI, IUIOMAAH MTOTIEPEYHOTO
CEUeHHA U yJEeNFHOTO COMPOTUBIICHHUS BEIECTBA MPOBOAHMKA, CHIIBI TOKA, HAYLIETO Yepe3 MPOBOJHUK, OT
HanpsDKEHUsT Ha TPOBOJHHUKE, HWCCIENOBAHWE TIOCIENOBATEIFHOTO M MapajyielbHOTO COeIWHEHUH
NPOBOJHUKOB): TJIAHUPOBATh HCCIIENOBaHUE, COOMpPATh YCTaHOBKY W BBINOJHATH H3MEPEHHS, CIIEAYS
NpPEAJIOKCHHOMY TIJIaHy, (DUKCHUpOBAaTh PE3yNbTaThbl MONYYEHHOW 3aBUCUMOCTH B BUAE TaOiMIl U
rpaMKOB, AENaTh BEIBOBI 110 pe3yJIbTaTaM UCCIIEIOBAHUS;

NPOBOJWTh KOCBEHHBIC H3MEPEHUS (U3INUECKUX BeIHYMH (yIesdbHas TEIIOEMKOCTh BEIECTBa,
COIIPOTHBIICHNE TPOBOAHUKA, paboTa M MOIIHOCTH ANEKTPUYECKOTO TOKA): IUIAHMPOBATh H3MEPCHUS,
coOMpaTh IKCIIEPUMEHTANBHYI0 YCTAaHOBKY, CIEAysl NPEATOKCHHON HHCTPYKIMU, U BBIYUCIISATH 3HAYCHHUE
BEJINYHHBI,

co0JII0IaTh TIpaBuiia TEXHUKK 0€30MacHOCTH Ipu paboTte ¢ 1abopaTopHBIM 000pYyIOBaHUEM;
XapaKTepr30BaTh NPUHIHUITB JEHCTBUS U3yUYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPON Ha UX
omucanus (B TOM YHCIE: CHUCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETp, CYETUYMK DJICKTPHUUECKOH HSHEPTUH, DJIEKTPOOCBETUTEIbHbIE NPHOOPHI, HarpeBaTelbHbBIC
ANEKTPONPUOOPEl  (TIPUMEPBI), DIIEKTPUYECKUE TMPEIOXPAHUTENH, DJIEKTPOMArHUT, BJIEKTPOJBUTATENH
MOCTOSIHHOTO TOKa), UCTONb3Ys 3HaHUS O CBOWCTBax (PU3MYECKUX SBJICHUI W HEOOXOIUMBbIE (hPU3NUIECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA W HM3MEPHUTENbHBIE NPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pPHCYHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC, IICHXPOMETP, THUTPOMETpP, IBUraTelb
BHYTPEHHETO CTOpaHusi, OJJEKTPOCKON, pEOoCTaT), COCTABIATH CXEMBl OJIIEKTPUYECKUX MLeNel c
MOCIIEJIOBATENIbHBIM M TIapajUICIbHBIM COCIUHEHUEM DJIEMEHTOB, pasinyasl YCIOBHBbIE O00O3HAYEHUS
9JIEMEHTOB ANEKTPUICCKUX LIETIeH;

NPUBOJUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O IpUMepax) MPaKTHIECKOTO HCIOIb30BaHUS (PH3MUECKUX
3HAHWII B TIOBCEJHEBHOW >KU3HH JUIA obOecrieyeHusi 0€30MacHOCTH TpU OOpalleHHH ¢ MpuOOpaMu u
TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHS 3I0POBbS U COOIIOZCHUSI HOPM SKOJIOTHUECKOTO OBEACHUS B
OKpYKarollen cpele;

OCYLIECTBIIATh MOMCK MH(popManmu (uzndeckoro coiepkaHuss B VHTepHeTe, HA OCHOBE WMEIOIMXCS
3HAHWW U MyTEM CPaBHEHHUS JOMOJHUTENBHBIX MCTOYHUKOB BBIACNATH MH(OpMALNIO, KOTOpas SBISIETCS
NPOTHBOPEYNBON MIIK MOXKET OBITh HEAOCTOBEPHOMN;

WCIIOJIb30BaTh NPU BBINOJHEHUH YUYEOHBIX 3aJaHWil Hay4HO-HOMYJSIPHYIO JIMTEpaTypy (QHU3HYECKOTO
coJiep KaHusl, CIIPaBOYHbIE MaTepUallbl, pecypchl ceTd VHTepHeT, BiIageTh NpruéMaMi KOHCIIEKTHPOBaHUSI
TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIUH U3 OJHON 3HAKOBOW CHCTEMEI B JIPYTYIO;

co3laBaTb COOCTBCHHBIC MUCHMEHHBIE M KpaTKHE YCTHBIE cOOOWIeHMs, 0000mas uHopManuoo wu3
HECKOJIBKMX MCTOYHHKOB (PU3UUECKOTO COJCpIKaHUs, B TOM YHCIIe MyOJINYHO MPEACTABISATh PE3yIbTaThl
NPOCKTHOW WIIM HCCIIEAOBATEIbCKON JEATENbHOCTH, TPH 3TOM TIPaMOTHO HCIIONB30BaTh HM3Y4YECHHBIN
MOHSATHHHBIN anmapaT Kypca QHU3HKH, COMPOBOXKIATh BBICTYIUICHUE MTPE3CHTALINEH;

OpU  BBIOJIHEHWH YYEOHBIX MPOSKTOB M HCCICAOBAaHMK (PU3MYECKHX MPOLECCOB paclpenessiTh
0053aHHOCTH B TPYIIIe B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJauyaMH, CICIHUThH 33 BBITIOJIHEHHEM IUIaHa
JEHCTBUM M KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKIJIAA B JESTENBHOCTH TPYIIIIHL,
BBICTPauBaTh KOMMYHHKAaTHBHOE B3aMMOJICHCTBUE, POSIBIISS TOTOBHOCTD pa3perarb KOH(IUKTHI.

K konmy oOyuenus B 9 KJjacce TpeAMETHBIC pe3yibTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTD Y 00YYAOIINXCS YMEHUH:

UCIOJB30BaTh IIOHATUS: CHUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPAEGKTOpUSA, OTHOCUTEIHHOCTh
MEXaHMYECKOTO JBWKEHHs, aedopmanus (ympyras, IUIacTHUECKas), TPEHHE, ICHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEpPErpy3KH, LECHTP TsDKECTH, a0CONIOTHO TBEPAOE TENO, ILIEHTP TSDKECTH
TBEPIOrO TeNa, paBHOBECHE, MEXaHMUYECKHE KoJecOaHWs M BOJHBI, 3BYK, WH(PPa3ByK U YIbTPa3BYK,
9JIEKTPOMAarHUTHBIC BOJHBI, IIKala SJIEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTB,
CIEKTPHI UCITyCKaHUS U TIOTJIOUICHUS, anb(da, OeTa- 1 TaMMa-u3Iy4eHus], U30TOIIbI, SiAepHAst JHEPreTHKa;

pa3nuuaTh SABJICHHA (paBHOMEPHOE M HEPaBHOMEPHOE MPSAMOJUMHEMHOE IBM)KEHHE, PAaBHOYCKOPEHHOE
NpsSMOJIMHEHHOE JBIDKCHHE, CBOOOJHOE TMaJeHHWe T, PaBHOMEpPHOE [BIDKCHHE II0 OKPYKHOCTH,
B3aMMO/IEHCTBUE TEJ, pEaKTUBHOE JBMKEHHE, KOoJeOaTeIbHOE ABMKEHUE (3aTyXalOUIHe U BBIHYKJICHHbBIE
KoJieOaHus), pe30HAHC, BOJHOBOE [BM)KEHHE, OTPaKEHHE 3BYKa, NPSMOJHMHEHHOE pacmpocTpaHeHHE,
OTpa)KEHHE W TPEIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTpaKCHHE CBETa, Pas3lIoKeHHE OeNoro cBeTa B
CHEKTp U CIJIO)KEHHE CIEKTPAIbHBIX IIBETOB, JAWCIIEPCHUS CBETa, €CTECTBEHHAs paJHOaKTUBHOCTb,



BO3HHKHOBEHHE JIMHEHYATOTO CIIEKTPa M3IYUYCHHUS) IO OMMCAHUIO WX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX AaHHOE (PU3HYECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE W3YyYEHHBIX (HU3MYECKHX SIBJICHUH B OKpY’)KaromleM MHupe (B TOM 4YHCIC
¢u3nueckue SBICHUS B TMPHPOJE: NPWIMBBL M OTJIMBBHI, JABMXeHUE TulaHeT COJHEYHOH CHCTEMBI,
PEaKkTUBHOE JBUKEHHE JKUBBIX OpPIaHW3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIIETPSCEHUE,
CefiCMUYECKHE BOJHBI, ILyHAMH, 3XO, [BETa TeJl, ONTUYECKUE SBICHUS B MpHPOAE, OMOJIOrHYecKoe
JefCTBUE BUIUMOTO, YIbTPa(UOJIETOBOTO U PEHTTEHOBCKOTO M3ITyYeHNH, €CTECTBEHHBIN pPagrOaKTHBHBIN
(OH, KOCMUYECKHUE JIy4H, PaJHOaKTHBHOE H3IyYeHNE MIPUPOAHBIX MUHEPAJIOB, JCHCTBHE PaJANOAKTUBHBIX
M3JTy4YCHUI Ha OpPraHru3M 4ellOBeKa), IPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 337a4dy B YUCOHYIO, BBIACIATD
CYLIECTBEHHbIE CBOHCTBA (MPU3HAKH) PU3HMUYECKHUX SBICHUH;

ONMCHIBATh HM3YYCHHBIC CBOWCTBA Tel M (HU3MYECKHE SBICHUS, HCIONB3YS (GU3NUECKHE BEITMYUHBI
(cpenHsist ¥ MTHOBEHHAasi CKOPOCTh TeJia MPU HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHHE, IIEpeMEILIEHHUE, MTyTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHUS], CHIIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJeHUs, Bec
TeJla, UMITYJIbC TeNa, UMIYJIbC CHJIBI, MeEXaHH4YecKas paboTa U MOILIHOCTh, TOTEHIIMANbHAS YHEPTUs Tena,
MOJIHATOTO HaJ TOBEPXHOCTBIO 3€MJIM, NOTEHIMAJbHAs HSHEPrHs C)KaTOM NpPY)KMHBI, KHHETHYECKas
9HEprus, NOJIHAsS MEXaHHYecKast SHEPTHs, EPUOJ] U 4acToTa KojeOaHui, AJTMHA BOJIHBI, TPOMKOCTD 3BYKa
U BBICOTA TOHA, CKOPOCTb CBETA, [TOKA3aTeNIb MPETIOMIIEHHUS CPEJIbl), IIPH OMMCAHUM MTPABUIBHO TPAKTOBATh
(U3NYECKUI CMBICT UCTIONB3YEMbIX BEJTMYMH, 0003HAUCHHS M eIUHHULBI (PU3NUECKIX BEIMYMH, HAXOAUTh
(bopMyIIBl, CBS3BIBAIOIINE NAHHYIO (PU3MYECKYIO BEIUUMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpaUKH
M3yUYCHHBIX 3aBHCUMOCTEH (PU3NUECKUX BETUUWH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UUECKUE SBICHUS M IPOLECCHl, HCIOIb3ySd 3aKOH COXpaHEHUs
SHEPruM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMI CYNEpHO3UIMHU CHJ, MPUHLUI OTHOCHTEIHHOCTH
I'anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPaXCHMs W MPEIOMIICHHUS CBETA,
3aKOHBl COXpPAHEHMs 3apsIOBOIO M MAacCOBOTO YHWCEN MPH SAEPHBIX pPEAKIMAX, HpU 3TOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3aIIHCHIBATH €TO MAaTEMAaTHYEeCKOE BEIPAKEHHE;

OOBSICHATH (HU3MYECKHE NPOLECCHl M CBOMCTBA Teld, B TOM YHCIE W B KOHTEKCTE CHUTyalui
MPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbIABIATH  [PUUYMHHO-CIEIACTBEHHBIE  CBSI3H, CTPOUTH
o0bsicHeHHe M3 2—3 JIOTMYECKHX LIaroB C OMOpPOH Ha 2—3 M3y4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHHH,
(U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacuéTHble 3a7adyu (OMUpPANOIIMECS HAa CHUCTEMY W3 2—3 ypaBHEHHUI), HCNOJb3ys 3aKOHBI U
(dopmyIbl, cBs3bIBaOIIMe (QU3MYECKHE BEIWYMHBI: Ha OCHOBE aHAIM3a YCJOBUS 3aJadyd 3aliChIBaTh
KpaTKoe yCJIOBUE, BBIABIATH HEJOCTAIOIIUE WJIM M30BITOYHBIE AaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIHL,
HEOOXOJMMBIC 7Sl PELICHUs], TPOBOANUTh PACYETHI M OLCHUBATh PEATHCTHYHOCTD MOTYYEHHOTO 3HAYCHUS
(hU3NYECKON BEIIMYUHEI;

pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXXHO PEIINUTh MPH TMOMOIIN (UIUUECKUX METOAOB, HMCHOIB3YS
ONMCaHUE HCCIEOBAHUA, BBIJENATH MPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATh MPaBUIBHOCTh MOPSAIKa
MPOBEJICHHUS UCCIICIOBaHUS, eTaTh BBIBOL, HHTEPIIPETUPOBATE PE3yIbTAaThl HAOMIOJCHUH U OTIBITOB;
NPOBOJMTH OMBITH MO HAOIIONCHUIO (PU3MYECKHUX SIBICHUIH WM (QU3WYecKuX CBOWCTB Tenl (M3ydeHHE
BTOPOTo 3akoHa HpI0TOHA, 3aKOHa COXpaHEHHs YHEPTHH, 3aBUCUMOCTbD IIepHO/a KoleOaHui MpyKUHHOTO
MasTHUKA OT MAacchl rpy3a M KECTKOCTH MPY>KUHBI M HE3aBUCHMOCTh OT aMIUIUTYABI MalbIX KoJieOaHHH,
MPSIMOJIMHEHHOE PAclpOCTPaHEHUE CBETa, pasjioKeHHE OEJoro CBeTa B CHEKTP, M3y4YEHUE CBONCTB
n300paXeHUs B IIOCKOM 3€pKalie 1 CBOMCTB M300pakeHUsI IpeaMeTa B cCoOMparoieil TnH3e, HaOMoAeHUE
CIUTOLIHBIX W JIMHEHYATBIX CHEKTPOB M3IYUYECHHUS): CAMOCTOATEIILHO COOMPATh YCTAHOBKY U3 MU30BITOYHOTO
Habopa 00opyI0BaHUs, OTMCHIBATH XO OIBITA M €r0 pe3ybTaThl, POPMYyITUPOBATEH BHIBOJIBL;

NPOBOAMTH NMPH HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHU, ONpeaessisi CpeAHee 3HaUeHUe U3MepseMOi
BeJIMUMHBI ((DOKYCHOE PACCTOSHUE COOHMpAIOUIeH JIMH3bI), 00OCHOBBIBATH BBHIOOP CIIOCO0A H3MEPEHUS
(M3MEpUTENBHOTO MPUOOPA);

NPOBOJMTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HCIHOJIB30BAHHEM NPSMBIX H3MEPECHUI
(3aBHCHMOCTh MYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JABMKEHUH 0e3 HayalbHOH CKOPOCTH, MEpHoja
KOJIeOaHUI MaTEeMaTHYEeCKOT0 MasTHHKA OT AJMHBI HUTH, 3aBUCUMOCTH YTJla OTPaXCHHUSI CBETa OT yria
najeHus W yriia MpeJoMIICHHs OT yIila NaJieHus): IJIAaHWPOBAaTh UCCIIEIOBAHUE, CAMOCTOSTEIBHO COOMPATh
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTaThl HOIYYCHHON 3aBUCMMOCTH (PU3MYECKUX BEIMYMH B BHJIE TaOIHI U
rpaMKOB, AENaTh BEIBOJBI 110 pe3yJIbTaTaM UCCIIEeIOBAHUS;

NPOBOJNTH KOCBEHHBIE M3MEpEHUs (PU3MYECKUX BENWYHMH (CPEAHSs CKOPOCTb M YCKOpEHHE Tejia IpHU
PaBHOYCKOPEHHOM JIBHXKEHHH, YCKOPCHHUE CBOOOJHOIO MaJieHUs, MECTKOCTh MPYKUHBI, KOADPUIIUCHT



TPEHUs] CKOJILKEHUs, MexaHudyeckas paboTa ¥ MOIIHOCTh, 4YacToTa W MEpHOA  KoJjeOaHWi
MaTeMaTHYeCKOTO W MPYXKMHHOT'O MAasTHHKOB, ONTHYECKasl CHiia COOMparouiel JIMH3BI, paliuOaKTUBHBIH
¢GoH): TIAaHHPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBHINOJTHATH M3MEPEHUS,
clenysl MpeIoKEHHON WHCTPYKIMH, BBIYUCIATH 3HAUYEHHE BEJIUYMHBI M aHAJIM3UPOBATH IOJyUYEHHBIE
Ppe3yabTaThl ¢ y4ETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHUN;

co0JII0IaTh TIpaBUiia TEXHUKK 0€30MacHOCTH Ipu paboTte ¢ 1abopaTopHBIM 000pyIOBaHUEM;

pa3nuyaTth OCHOBHBIE NPWU3HAKK W3YyYCHHBIX (DU3MYECKUX MOJEJel: MaTepualibHas TOYKa, aOCONIOTHO
TBEP/IOE TENO, TOUSHHBIH MCTOUHUK CBETA, JIy4d, TOHKAs JIMH3a, TUJIAHETapHas MOJENIb aTOMa, HYKJIOHHAs
MO/JIeJIb aTOMHOTO $/1pa;

XapaKTepr30BaTh NPUHIUITB JEHCTBUS U3yUYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOH Ha UX
omnucaHus (B TOM YHCIE: CHUIOMETP, AATYMKHU TOJIOKEHHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, 3XOJIoT,
OYKH, MEPHCKOI, (oToammapaT, ONTUYECKUE CBETOBOABI, CIIEKTPOCKOIN, NO3MMETp, Kamepa BuibcoHa),
WCIIOJIB3YSl 3HAHUS O CBOMCTBAX (PU3NUECKUX SIBICHUI U HEOOX0AUMbIE (PU3HYECKHIE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMBbl U CXEMATUYHBIE PUCYHKH H3YyUEHHBIX TEXHHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX
NpUOOPOB M TEXHOJOTMYECKHUX TPOLECCOB IMPH PEIICHHH Y4eOHO-NMPAKTUYECKUX 3a/ad, ONTHYECKUE
CXEMBI JIJIsI TIOCTPOCHHUS M300paKEHHI B TNIOCKOM 3€pKaJie U COOMPAIOILEH JTHH3E;

NPUBOJIUTH MIPUMEPHI (HAXOIUTh HHPOPMAIUIO O IpUMepax) MPaKTHIECKOTO HCIOIb30BaHUS (PU3MUECKUX
3HAHWI B TIOBCEJHEBHOW JKU3HH JUIA oOecrieyeHusi 0€30MacHOCTH TpU OOpalleHHH ¢ MpHOOpaMu U
TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHS 3I0POBbS U COOIIIOZCHUSI HOPM SKOJIOTHYECKOTO OBEACHUS B
OKpYKarollen cpele;

OCYWIECTBIIATh MOMCK HH(opManuu (U3NUECKOro cojaepaHus B VIHTepHeTe, CaMOCTOSTEIBHO
dopMynupysi TOUCKOBBIM 3alpoc, HaXOOUTh IyTH OINpPEHeNCHHsS JOCTOBEPHOCTH IOJyYCHHOM
MHQOPMaIK Ha OCHOBE WMEIOIIUXCS 3HAHUH U IOTIOJIHUTEIbHBIX HCTOYHHKOB;

UCIIOJIb30BaTh NPU BBINOJHEHUH YUYEOHBIX 3aJaHuil Hay4HO-NOMYJLSIPHYIO JIMTEpaTypy (QHU3HYECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepUaIIbl, pecypchl ceTh VIHTepHET, BiaeTh NpUEMaMU KOHCIIEKTHPOBAHUS
TEKCTa, MpeoOpa3zoBaHusl HHPOPMALIUH U3 OJHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

co3liaBaTb COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHMS HAa OCHOBE MH(OPMALMU M3 HECKOIBKHX
UCTOYHUKOB (PM3MUYECKOTO COJACpKaHUsS, MyOJMYHO TMPEACTaBIsATh pe3yJbTaThl IMPOSKTHOH WU
UCCIEN0BATEIbCKON JEATENBHOCTH, IIPXU 3TOM I'PAMOTHO UCIIOJIb30BAaTh U3YUYEHHBINM MOHATUWHBIN anmapar
U3y4aeMoro pasaena (pU3MKM W CONPOBOXKIATH BBICTYIUICHHE Npe3eHTanueld ¢ y4érom ocoOeHHOCTEH
ayJIMTOPUH CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB u TeM
NMPOorpaMmmbl

KoauuecTBo yacoB

Bcero

KoHTpoJubHbIe
padoThI

IIpakTHyeckue
padoThbI

JuieKTpOHHBIE (UG pPOBbIE)
o0pa3oBaTe/ibHbIE PeCypChl

JlommoiHuTE
JIbHasI
uHpopMmal
usi

Paszpnen 1. ®dusuka u e€ posb B It

03HAHHM OKPY’KAKIIEro MUpa

®dusuka - HayKa o

bubmuoreka [{OK https:/m.ed-

1.1
pupo/ie 2 0 0 s00.1u/71416194
12 - 5 0 5 bu6mmoreka [IOK https://m.ed-
s00.ru/7f416194
EcrecTtBeHHOHAaYUYHBIN bubmuoreka [{OK https://m.ed-
1.3 2 0 1
METO]I TO3HAHUS s00.1u/71416194
Hroro no pazneny 6
Pa3znen 2. IlepBoHayaibHbIE CBEJeHUS 0 CTPOCHUH BelllecTBA
bu6mmoreka [IOK https:/m.ed-
2.1 Crpoe e
TPOCHHE BeIECTBa ! 0 ! 500.1u/7f416194
Aleiketie i BuG OK https://m.ed
2.2 B3aMMO/IEHCTBHE YACTHII 2 0 1 nommorexa I S
s00.1u/71416194
BeIlleCTBA
ArperatHble COCTOSIHUSA bubnuoreka [{OK https:/m.ed-
2.3 2 1 1
BEIIIECTBA s00.1ru/71416194
Hroro no pazneny 5
Paznen 3. /IBuskeHune U B3auMo/IeiicTBHE TeJl
MexaHn4eckoe bu6mmoreka [IOK https://m.ed-
3.1 3 0 1
JIBUXEHUE s00.1/71416194
19 WNuepnus, macca, 4 0 5 bubnuotexa [{OK https:/m.ed-

IIJIOTHOCTb

s00.1ru/7f416194
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bu6mmoreka [IOK https:/m.ed-

. .B
33 Crra. Bt 14 ! 3 s0o.1u/71416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B
Hasnenue. Ilepenaya
JIaBJICHUS TBEPIBIMU bubmuoreka [{OK https://m.ed-
4.1 3 0 1
TEIIaMH, )KUIKOCTSIMU U s00.1ru/7f416194
razamu
bubmuoreka [{OK https://m.ed-
4.2
JlaBIICHHE KHKOCTH > 0 I 500.1u/7416194
bu6mmoreka [IOK https:/m.ed-
4.3 ATMocdepHoe 1aBiIeHHE 6 0 1 s00.1u/ 7416194
JlericTBuE KUJIKOCTH U Bu6 OK httos://m.ed
4.4 rasa Ha Iorpy>k€HHOE B 7 1 3 nomoteka L PS.mLeC
s00.1u/71416194
HUX TeJI0
Hroro no pazneny 21
Pa3nes 5. PaGora m MOIIHOCTD. JHeprus
bubmuoreka [{OK https:/m.ed-
q P
> aboTa 1 MOIIHOCTE 3 0 ! s00.1u/7f416194
bubmuoreka I{OK https:/m.ed-
5.2 I1
POCTBIC MEXaHU3MBI 5 0 1 soo.ru/7f416194
53 MexaHHHecKas SHEpris 4 ! 1 bu6mmoreka LIOK https:/m.ed-
s00.1ru/71416194
Hroro no pazneny 12
Pe3epBHOe Bpemst 3
OBUIEE KOJIMYECTBO
68 4 21

YACOB I10 [TIPOI'PAMME
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8 KVIACC

KoanuyecTBO 4acos

Ne HaunmenoBanue pa3ienos u DJIeKTpOHHbIe (LH(pPOBbIE)
/m | TeM mMpoOrpaMmbl Bcero Kourpoastikie lpaxniecie o0pa3oBaTe/ibHbIE PeCypPChl
" porp padoTbl padoThI P pecyp
Pa3pean 1. TenioBblie iBJIeHUSA
CtpoeHue u cBoicTBa bubnuoreka LOK https:/m.ed-
1.1 7 0 0
BEIIlECTBA soo.ru/7f4181ce
12 T — 21 1 5 bubmuoreka I{OK https:/m.ed-
soo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNeKTpUUecKUe 3apsbl. Eu6 OK hitos://med
2.1 3apsKEHHBIE TENla U UX 7 0 1 nonotexa LOK hitps://m.cd-
. soo.ru/7f4181ce
B3aUMOJICCTBUE
IToCTOSIHHBIN 2IEKTPUYECKUN bubnuoteka [{OK https:/m.ed-
2.2 20 1 7
TOK soo.ru/7f4181ce
73 Y — 6 1 L5 bu6mmoreka IIOK https://m.ed-
soo.ru/7f4181ce
DneKTpoMarHuTHas bubnuoteka [{OK https:/m.ed-
24 4 0 0
AHAYKLIUA soo.ru/7f4181ce
Htoro no pazneny 37
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB 68 3 145
[1O ITTPOI'PAMME '



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

KoanuyecTBo 4acoB

HaumeHnoBanue
Ne DJIeKTPOHHBIe (HH(POBHIE)
pa3aesioB U TeM KonTposbHbie IIpakTUyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmbl padoThI padoThbI
Paznen 1. Mexann4yeckue siBJIeHUsI
Mexannueckoe BuG OK httos://m.ed
1.1 JIBIDKCHHUE U CITOCOOBI 10 0 1 nomotexa HOK hitps://m.cd-
soo.ru/7f41a4a6
€ro OINnuCcaHus
bu6 OK https://m.ed-
1.2 BzaumoneiictBue ten 20 1 3 nosmotexa I —
soo.ru/7f41a4a6
bu6 K https://m.ed-
1.3 3aKOHBI COXPAHEHUS 10 0 3 nommoreia 110 S
soo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexann4yeckue Kojae0aHusi U BOJTHbI
MexaHH4YeCcKHe bu6mmoreka [IOK https:/m.ed-
2.1 7 0 3
KoJieOaHus s00.ru/7f41a4a6
MexaHU4eCKHUe BOJIHBI. bubmuoreka I{OK https:/m.ed-
2.2 8 1 3
3BYK soo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. DiIeKTPOMATrHUTHOE 0JI€ ¥ 3JIEKTPOMATHUTHBIC BOJIHBI
DJIEKTPOMArHuTHOE
roJie u bu6mmoreka [IOK https://m.ed-
3.1 6 0 2
DJIEKTPOMAarHUTHBIE s0o.ru/7f41a4a6
BOJTHBI
Nroro no pazaeny 6

Pa3nea 4. CBeToBbIE ABJICHUA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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3aKOHEI

bu6mmoreka IIOK https://m.ed-

4.1 6 2
pacrpocTpaHEeHUs CBETa soo.ru/7f41a4a6
JIvH3BI 1 onTHYECKHE bu6mmoreka [IOK https:/m.ed-
4.2 6 3
IPUOOPHI soo.ru/7f41a4a6
43 Pasnoxenue 6enoro 3 ) bubmuoreka I{OK https://m.ed-
' CBETa B CIIEKTP s00.ru/7f41ada6
Hroro no pazneny 15
Pa3nen 5. KBanToBBIC SIBJICHUA
Hcnyckanne n BuG OK httos://m.ed
5.1 IIOTJIOIIIEHHE CBETA 4 1 nomorexa L Aups.m.ec
soo.ru/7f41a4a6
aTOMOM
59 CtpoeHue aToOMHOTO 6 ! bubnuotexa [{OK https:/m.ed-
' anpa s0o.ru/7f41a4a6
bu6mmoreka LIOK https:/m.ed-
53 A
/ICPHEIC peaKiiu 7 1 soo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTe1bHO-0000111a101IHI MOAYJIb
IloBTOpEHUE U
6.1 000011ICHHE 9 5 bubmuoreka [{OK https:/m.ed-
' coziepXKanus Kypca s00.ru/7f41ada6
¢buzuku 3a 7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO
102 27

YACOB I10 ITPOTPAMME
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ITOYPOYHOE INIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos Di1eKTPOHHBIE
JlomoHHUTE
Ne Hara nudpossie
Tema ypoka KonTposabHbie IIpakTHyeckune bHAA
n/n Bceero U3yUYEeHUA o0pa3oBaTeJIbHbIE
padoThI padoThI HHpopManHA
pecypcsl
®du3nka — HayKa O IPHUPOJIE.
1 yia o Tipup 1 0 0 m.1-2
SIBneHust npupoIbI
2 Dusnueckue SIBICHAS 1 0 0 m.3-4
dusnveckne BETMIUHBI U UX
u3Mmepenue. Jlaboparopuas pabora
3 " o 1 0 1 m.5
Nel "Onpenenenue nokazanui
U3MepHUTEIHLHOTO pruodopa’
VYpok-uccrnenosanue "N3mepenue
4 TeMIIEPaTyphl IIPU IIOMOILH | 0 |
JKUJIKOCTHOTO TEPMOMETpPA H
JaTINKa TEMIIEpaTypol”
Mertoabl HAy4YHOT 0 NO3HAHUS. bu6mmotexa LJOK
5 Onucanue PU3NYECKUX SBJICHUIM C 1 0 0 https://m.ed- .6
IIOMOIIBIO MOAEIIEH s00.1u/ff09172a
VYpoxk-uccnenosanue "IIpoBepka
TUTOTE3bI: JATBHOCTH MONETa
6 [IapuKa, myrneHHoro 1 0 1
TOPU30HTAIBHO, TEM OOJIbIIE, YEM
OopITie BRICOTA ITycKa"
Crpoenne BemecTBa. ONbITHI,
P bubnunoreka [JOK
JIOKa3bIBAIOIINE TUCKPETHOS
7 JF; 5 1 0 1 https://m.ed- m.7-8
cTpoeHwne BemiecTsa. JlaboparopHas
P patop s00.1ru/ff09fe0a

pabota Ne2 onpenenenue pasmepoB



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

MaJIbIX TCII.

Tema"

but6nuoreka [JOK
8 JIBryKeHue 4acTUIl BENEeCTBA https://m.ed- 1.9
soo.ru/ff0a013e
Ypok-uccnegopanue « OMbITHI IO
9 HaOIIOJICHHUIO TETIOBOTO m.10-11
pacCIIUPEHHS Ta30B»
ArperatHble COCTOSTHHS BEILICCTBA.
10 Oco0eHHOCTH arperaTHbhIX m12-13
COCTOSIHUH BOJIbI
KonTtponsHas paboTa moteme bubnmnorexa [IOK
11 «IlepBoHaYaIbHBIE CBEACHUS O https://m.ed-
CTPOCHHUU BELIECTBAY s00.ru/ff0a0378
Mexanndeckoe JBHKCHUE. Bbubmuoreka IJOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE https://m.ed- m.14-15
JIBIKEHHUE soo.ru/ff0a05¢c6
bubmmoreka [JOK
13 Ckopoctb. Equnuiber ckopoctu https://m.ed- n.16
s00.1u/ff0a079¢
bubmoteka IIOK
14 Pacuer myTn 1 BpeMeHU IBHKCHHS https://m.ed- m.17-18
soo.ru/ff0a0aed
u .M —
HI:I:;TL:{PiTH :::;a Ha6l\:)f}:)1:;iopﬂaﬁ bubamorexa HOK
15 ) https://m.ed- m.19-22
03 "N
pa60"Ta Ne3 "U3zmepenne Macchl soo.rw/f0a0c10
Tena
ITnorHoCTh BemecTBa. Pacuer
Macchl 1 00beMa Tena Mo ero bubmoreka IIOK
16 mIoTHOCTH. JIJabopaTopHas pabora https://m.ed- m.23-24
Ned "Hzmepenne o0béMa TBEPIOTO soo.ru/ff0a0fee



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

JlaGopaTopnas padota Ne5

17 «OmnpeneneHue mMIOTHOCTU
TBEP/IOTO TeTa
bubmorexa IIOK
18 Pemenue 3aga4 no reme httos:/m.ed-
HH " —b =
JIOTHOCTb BEIIECTBA soo.ru/ff0al 23c
19 SIBnenue Tarorenus. Cuiia TSHKECTH m.25-26
Cuna Kak XapakTepUCTHKa
20 B3auMoaencTBuga Tea. Cuiia m27
ympyroctd. 3akoH ['yka
JlabopatopHas pabotaNe6
71 «3y4eHue 3aBUCUMOCTH
pactspkenus (nedopmanun)
MIPY>KUHBI OT MPHUIIOKEHHOHN CHITBI
CBs13b MEXIY CUIION TSXKECTU U Bbubnuoreka IJOK
22 Maccoii Tena. Bec tena. Pemrenue https://m.ed- m28
3ama4d 1mo teMe "Cuna tsoxectn" soo.ru/ff0al778
Bbubnuoreka IJOK
23 Bec Tema. HeBecomocts https://m.ed- m28
soo.ru/ff0al778
Cuna TsKeCTH Ha IPYTHX TUTaHeTax. bu6motexa [{OK
24 Ou3nuecKre XapaKTePUCTHKH https://m.ed- n.29
ILUTAHET soo.ru/ff0al1502
n . .
3MepeHue cui. JluHaMmomeTp BuGmorexa LOK
JlaGopaTopnas padota No7
25 N — https://m.ed- .30
PAzIyHp by " soo.ru/ff0al8cc
M3MEpEeHHe CHII JMHAMOMETPOM
CnoxxeHue JByX CUJ, Bbubnuoreka IJOK
26 HaTPaBJICHHBIX MO OJHOM MPSIMOH. https://m.ed- .31
PaBHonelicTByOIIAs CHIT soo.ru/ff0ala70



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

Pemenne 3amau mo teme

27 n L n
PaBHOp€elcTBYIOIIAs CUIT
Cuina The o Toere bubmoreka [JOK
WJIa TPEHUS U €€ BUIBL. HIE B
28 P P https:/m.ed- 1.32-34
MIPUPOJIE U TEXHHUKE
PHP soo.ru/ff0alb9c
JlaGopaTopnas pabota
Ne8«3yuenune 3aBUCIMOCTH CHITBI bubmoreka LJOK
29 TPEHHS CKOJIBKEHHUS OT CHJIIBI https://m.ed-
JIABJICHUS U XapakTepa soo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TIOBEPXHOCTEI
30 Pewienne 3a1ay Ha onpeneneHue
PaBHOACHUCTBYIOIIEH CUIIBI
Pemenue 3agau mo temaMm: «Bec
enay, «I'paduaeckoe n3o0pakeHHue bubmmorexa OK
Telay, « HYECKOE U JKSHH
31 C P p https://m.ed-
cuiy, «CUIBDy,
o so0o.ru/ff0alde0
«PaBHOJEHCTBYIOMIAS CHID»
KonTponbsHas paboTa 1mo TemMam:
«MexaHn4ecKoe IBHKCHUE,
32 «Macca, IIIIOTHOCTBY, «Bec Tenay,
«I"padpuueckoe nzodpaskeHue Cum,
«CHItb
1 C 5 but6mmoreka [JOK
apieHue. CrocoObl YMEHbBIIICHHUS
33 . BT Y https://m.ed- m.35
M YBEJIWYEHUS TaBICHUS
y A s00.ru/ff0a20a6
JaBnenue rasza. 3aBUCUMOCTh bubnmnorexa [{OK
34 JlaBJIeHHS ra3a oT 00béMa, https://m.ed- .36
TeMIIepaTypbl s00.ru/ff0a2376
Ilepenaua naBneHus TBEPABIMU bubmoreka [JOK
35 TEIaMHU, KUIKOCTSIMH U Ta3aMU. https://m.ed- m.37
3akoH [lackans s00.ru/ff0a25b0
36 JlaBiaeHne B JKHAKOCTH U Ta3e, Bbubnuoreka [JOK m.38



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

BBI3BAaHHOE JICICTBHUEM CHIIBI

https://m.ed-

TSKECTH s00.1u/ff0a2718
Pemenue 3amau o teme «JlaBneHue bubmoreka [JOK
37 B JKMIKOCTH U rase. 3aK0OH https://m.ed- n.39
[Tackams» s00.1u/ff0a2826
bu6mmoreka LJOK
38 Coo011armnuecs Cocy/Ibl https://m.ed- .40
$00.1ru/ff0a2970
Bec Bosyxa. ATMocteproe bubnunoreka [IOK
B xa. AT™M H
39 aBJ‘IeHI/iley P https://m.ed- m.41
A soo.ru/ff0a2bSa
bub6mmoreka [JOK
N3mepenne atMochepHOTO
40 0 T https://m.ed- m.42
nasienus. OneiT Toppuuenin soo.ru/ff0a2da8
. Bbubnuoreka IJOK
ATtMocdepa 3eMIu 1 TPUUUHBI €€
41 CVIECTEOBAHIA https://m.ed- m.42
ym soo.ru/ff0a2b5a
Bbapomerp-anepoun. AtMochepHoe brbmmorexa LIOK
MeTp-aHepOH 1. ATM H
42 a]I:J'IeHI/I: Ha l:l3J'IIiIHLIX BLIcoliax hitps:im.cd- .43
A P soo.ru/ff0a2fc4
3aBUCUMOCTH aTMOC(HEPHOTO bubmmorexa [HOK
43 JaBJICHHUS OT BBICOTHI HaJl YPOBHEM https://m.ed- n.43
Mops soo.ru/ff0a2fc4
m MaHOMeTpBIV. [opuueBoit n44
YKHUJIKOCTHBIH HAacOC
bub6mmoreka LJOK
45 I'mapaBnuveckuii mpecc https://m.ed- .45
s00.ru/ff0a3136
46 Pemenwue 3ama4d o teme

AtmochepHoe maBneHue"



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136

JlelicTBrE KUIKOCTH M ra3a Ha bubmmoreka [JOK
47 MOTPY>KEHHOE B HHUX TEJO. https://m.ed- n.46-47
ApxumesnoBa cuia s00.ru/ff0a3276
JlabopatopHas paboTa
Ne9«Omnpenenenne bubmmorexa [HOK
48 BBITAJIKUBAIOIIEH CHIIBL, https://m.ed-
JIeHCTBYIOIIEH Ha TETo, soo.ru/ff0a33fc
MOTPYKEHHOE B )KUIKOCTDHY
JlaGopaTopnas paboTa mo Teme
«HccnegoBanue 3aBUCUMOCTH Beca Bubnuoreka IJOK
49 Teja B BOZIE OT 00BEMa https://m.ed-
MOTPY’KEHHOM B KUAKOCTh YaCTH soo.ru/ff0a3514
Tena»
[InaBanue Ten.JIabopatopHas Bubmmoreka LHOK
50 pabota Nel0 "BbIsICHEHUE YCIOBUH https://m.ed- m.48
TUTaBaHUSA Tela B )KUAKOCTH" s0o.ru/ff0a3a96
Lo
31 BosnyxomnaBanuey, «JlaBienue hitpsz/m.ed- .49
T s0o.ru/ff0a3654
TBEPJBIX TEII, )KUIKOCTEH U Ta30B»
JlabopaTopnas pabota
"KoHcTpynpoBaHue apeomMeTpa Uiu
52 KOHCTPYHUPOBAHUE JIOJAKU U
OomnpeaeiieHuE e€
rpy3onoabéMHOCTH"
KonTponbHas paborta 1o Teme
53 «JlaBneHue TBEpJIbIX Tell,
JKUJIKOCTEH M Ta30B»
but6mmoreka [JOK
54 Mexanunueckas paboTta https://m.ed- .50

soo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

bubmmoreka [JOK

55 MoiHOCTh. EAMHUIIBI MOIITHOCTH 0 https://m.ed- m.51
s0o.1ru/ff0a3f82
Ypok-uccnenoanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOM ITPH 1
noasLEéMe 110 nectuuiie"”
57 IIpocteie MexaHnU3MBI. Phryar. 0 1.50-54
PaBHOBecue cril Ha peIdare
P ,0
apupote. MaSoparopu pasora buGmiorexa LIOK
58 ' 0.5 https://m.ed- n.55
Nell«M i .
«Mccnenoranue yCcioBHit so0.1u/ff0adTSe
paBHOBECHS phIYara
Pewenne 3anaq no teme «Ycio bubamorera LIOK
[IICHU 9 110 TeM JIOBHS
59 aBHOBemH o 0 https://m.ed- 1.56-57
P P s0o.ru/ff0a48a6
Koaddurpent nonesHoro neicTpus
60 MexaHu3ma. JlaboparopHas pa60Tau 0.5 .58
Ne12 «M3mepenune KIIJ] HakioHHON
TIOCKOCTH
bu6 OK
61 Pemenne 3anaq no reme "Pabora, 0 htI: :'I;I/?ITIZI? =
KIL" DE.LTLEC:
motuocts, K1 s00.ru/ff0a4c48
Mexanuueckasi 3HEprusl. bu6mmotexa HJOK
62 Kunernyeckast 1 moTeHIIHATLHAS 0 https://m.ed- m.59
SHEPIHUs s00.1u/ff0a4252
3aKoH coxpaHe €XaHNYECKOH bubmorexa [OK
KOH COXpPaHCHHS MEXaHUYCCKOU
63 S p 0 https://m.ed- .60
P 500.1/ff024360
YPpOK-3KCIIEPUMEHT 110 TEME
64 "OKcrepuMeHTaIbHOE OIpeeICHNE 1

W3MEHEHHS KHHETHIECKON 1



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

MOTEHITHAIBHOW SHEPTHH MTPH
CKATBIBAHUU TEJA 10 HAKJIOHHOM

MI0CcKOCTH"
KonTponbHas paborta 1o teme
65 1 0
«PaboTa 1 MOLTHOCTB. DHEPTHUI»
PeseprubIii ypok. Padora ¢ bubmoreka [IOK
66 TEKCTaMH 110 TeMe "MexaHnuyeckoe 1 0 https://m.ed-
nBmxeHne" soo.ru/ff0adec6
PesepBHeiii ypok. Pabora ¢ bubnunoreka [IOK
67 TEeKCTaMH 110 TeMe " JlaBieHue 1 0 https://m.ed-
TBEPIBIX Te, KUIKOCTEH 1 Ta30B" soo.ru/ff0a4ffe
PesepBHsIii ypok. Pabora ¢
68 Tekcramu 1o Teme "Pabora. 1 0
MormHocTh. DHEprEs"
OBLIEE KOJIMYECTBO YACOB I10 68 )

[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoauyecTBo 4yacos

N Jara DJIeKTPOHHbIe UG POBbIE
/' Tema ypoka Beero KoHTpoibHbIe IIpakTu4eckn H3y4YeHH o0pa3oBaTeJIbHbIE
o padoTsI e padoTsI | pecypcsl
o) -
1 CHeOBHb;e: l'i)Oj'IO;I;eHI/IS{ MOHQ;(yanH(; BuGmmorexa LLOK
KAHETUYIECKOM TEOPHU M UX OTBITHBI
P ! 0 0 https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 0 0
3 Mojenu TBEPAOTO, KUIKOTO U bu6mmoreka [JOK
ra3000pa3HOTO COCTOSHUH BEIECTBa ! 0 0 https://m.edsoo.ru/ff0a540e
OOBsicHEHUE CBOWCTB TBEPIOTO,
4 JKHUJIKOTO U ra3000pa3sHOro COCTOSTHUI |
BEILECTBA HA OCHOBE MTOJIOKEHUI 0 0
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
5 Kpucra ecKue 1 aMop(HBIC TeIa brbmmorexa LIOK
WCTAJUTMIECKUE U aMOp(hHBIE T
P s P . ! 0 0 https://m.edsoo.ru/ff0a5800
6 CmaurBaHMe U KaOWUISIPHOCTb. bubmmoreka LJOK
[ToBepxHOCTHOE HATSKEHHE I 0 0.5 https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciupeHue u cxaTmue 1 bubmorexa LIOK
p p 0 0 https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsI3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEINIOBOTO JBMKEHHS 1 0 0
YacTHIll
Brytpennss sneprusi. CriocoOsr bu6mmotexa LJOK
9 . 1 0 0 )
M3MEHEHHs BHYTPEHHEN SHeprun https://m.edsoo.ru/ff0a5c60
bub6mmoreka [JOK
10 B
HARL TETLIONEpeAatt ! 0 0 https://m.edsoo.ru/ff0a6412
11 Ypok-koHbepenius "IIpakTrueckoe 1 0 1 bubmuoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HCIIOJIb30BaHUE TCIJIOBBIX CBOMCTB
BCHICCTB U MATCPHUAJIOB B LCIAX

https://m.edsoo.ru/ff0a65¢c0

3HeprocoepexeHus"

12 KonudgectBo Termnotel. Y aenbpHas 0 bubmmoreka IJOK
TEMIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHUE TEIIOBOTO OajaHca. 0 bubmuorexa [IOK
TemnnooOMeH 1 TEeII0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopatopHas pabota "HccnenoBanue
SIBJICHHS TETTIOOOMEHA TIpH bubmmoreka [IOK

14 . N 0
CMEIIMBAHUU XOJOAHOM U ropsiaeit https://m.edsoo.ru/ff0a6a98
BOIBI"

PacueT xonuueCcTBa TEIIOTHI,

15 HEOOXOIUMOTO JUISI HarpeBaHUS Tella U 0
BBIJICISIEMOTO UM TIPH OXJIXKICHUH
JlabopartopHas pabota "OnpezeneHue bubmoreka [IOK

16 y " 0 ) dsoo.ru/ff0a6bb0
yAENbHON TEMIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIUBA. Y IeTbHas TEIUI0Ta 0 bu6mmoreka IJOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBieHue u oTBEpAEBAHUE

18 U p o Venbia 0 bubmmoreka [JOK
KPUCTAININYECKHUX TEJI. JIbHAs

P A https://m.edsoo.ru/ff0a71d2
TEIIOTA IIJIaBICHHUS

19 JlabopartopHas pabota "OnpeseneHue 0 bubnuoteka [JOK
yAETbHON TEIUTOTHI IJIABJICHUS JIba" https://m.edsoo.ru/ff0a72fe
Konrtponbnas pabora " Pacuer
KOJIMYECTBA TEIIOTHI IIPH HarPEBaHUH ,

20 OXJIAXKICHHH, IUIABJIICHUH U 0.5 bubmmoreka [JOK
KPUCTAJUTH3AINN Ten'". ) https://m.edsoo.ru/ff0a740c
[TapoobOpa3zoBanue 1 KOHICHCAITHS.

Hcnapenue
21 Kunenwue. Y aeabHas Temiora 0 bubmmoreka [JOK



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa30BaHus U KOHJCHCAIINH.
3aBUCUMOCTD TEMITEPATYPHI KUIICHUS OT
aTMOC(EPHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

BraxxaocTs Bo3ayxa. JlabopaTopHas

2 Sota "O . bubnuoreka [IOK
abota "OnpeeneHrne OTHOCUTENbHON
P P " https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3/yXa
3 Pemenwne 3amaq Ha onpeeneHue
BJI&XKHOCTH BO3/IyXa
[TpuHIMTIEL pabOTHI TEIIIOBBIX
24 nsurareneii. [lapoBas TypOuHa.
JIBurarens BHyTpEHHETO CTOPaHHS
KIIJI TerioBoro aBuratensd. TemnoBbie
)5 A - bu6mmoreka [JOK
JIBUTATEIH U 3alllUTa OKPYKAIOIICH
Py https://m.edsoo.ru/ff0a7c7c
Cpensl
2% 3aKOH COXpaHEHUS U MPEeBpaIICHUS
SHEPIUU B TETUIOBBIX MPOIIECCax
[TonroToBka K KOHTPOIBHON paboTe Mo
7 - P Hp bubnuoreka LIOK
teme "TenoBele siBNeHUs. MI3MeHeHNE
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUH BEIIeCTBa
Kontpobnas pabota o Teme
)3 - P P i bubnuorexa [IOK
eIUTOBBIC sIBNICHHS. V3MeHeHe
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIeCTBa
29 Onekrpusanus Tel. JBa pona
AIIEKTPUIECKUX 3apsIIOB
VYpok-uccrnenopanue "DneKkTpusanus
30 TeJ UHAYKLHEH U IIpU
COTPUKOCHOBEHUU"
31 BzanMopeiicTBre 3apsHKCHHBIX TETT. bubmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
32 Dnekrpudeckoe moie. HampsxeHHOCTh bubmuoreka [IOK



https://m.edsoo.ru/ff0a786c
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anexTpudeckoro nons. Ipunnun
CYNEPHO3HLINN JIEKTPUUECKUX MOJIEN

https://m.edsoo.ru/ff0a8a0a

Hocurenn QJICKTPUICCKUX 3apsA10B.

33 . 0
DneMeHTapHbIN 3apsa. CTpoeHne aToMa

34 [TpoBOJHUKH U AUDIIEKTPUKH. 3aKOH bubmmoreka [IOK
COXpaHEHUS JIEKTPUUECKOTo 3apsiaa 0 https://m.edsoo.ru/ff0a8ef6
Pewienne 3a1a4 Ha IpUMEHEHUE bu6mmotexa LIOK

35 . 0
CBOICTB 3JIEKTPUYECKUX 3apsIOB https://m.edsoo.ru/ff0a90cc
3 N

o | i o

yi ’ 0 https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JelcTBUA ANEKTPUUECKOTO TOKa bubmorexa LIOK
p 0 https://m.edsoo.ru/ff0a96b2
Ypok-uccienoanue "/lelictBue

38 3JIEKTPUIECKOTO MOJIsl HA MPOBOIHUKH U 1
TIADJIEKTPUKH"

39 DJIEKTPUYECKHUM TOK B MeTaJlax, bubmmoreka [IOK
JKHUJIKOCTSIX U ra3zax 0 https://m.edsoo.ru/ff0a9838

40 DrekTpuueckas 1enb U € COCTaBHbIC
YacTH 0
C . JIab 0

41 ";Ilf;emefne : Oell)"af]?dp};l;;EjleocT;m bubmmorexa HOK

Y P pery P 0.5 https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUIECKOE HATIPSHKEHUE.

4 BonbrMmerp. JlabopaTopHas paboTa Bbubmmoteka LJOK
"N3mepeHne u peryinpoBaHue 0.5 https://m.edsoo.ru/ff0a%e14
HaTpsKEHUS"

43 CormpoTuBIIeHAE TTPOBOTHUKA. 0 bubmoreka [IOK

Y aenbHOE COIIPOTHUBJICHHUEC BCUICCTBA

https://m.edsoo.ru/ff0aa738
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JlaboparopHas paboTa "3aBHCUMOCTb
SIICKTPUIECKOTO COMPOTUBIICHHS

Bbubnuoreka LJOK

44
MIPOBOJIHUKA OT €r0 JJIUHBI, IJIOaan 0 https://m.edsoo.ru/ff0aa738
MOTNEPEYHOr0 CeUeHUs U MaTepuana"
3aBUCHUMOCTb CUJIbI TOKA OT BuGmorexa LIOK
HOIMOTEK
45 HanpspkeHus. 3akoH OMa a1 ydacTka 0
https://m.edsoo.ru/ff0aad44a
ETTH.
JlaGopaTopnas pabota "UccnenoBanne
3aBUCHMOCTHU CHJIBI TOKA, UAYIIETO BuGmiorexa LIOK
HOIOTEK
46 yepes3 pe3sUcTop, OT CONPOTUBIICHUS 0 httns://m.edsoo ru/ff0aa0de
ps://m. .
pe3ucTopa U HaIlpsHKSHUS Ha
pesucrope"
Kontpobnas padota o Teme "3akoH
Oma g yyacTka nenu"
47 Y 05
IlocnenoBaTensHOE M MapasebHOE
COCAMHEHHS IPOBOAHUKOB
JlaboparopHas pabota "IIpoBepka
48 MpaBUJIa CIOKEHUS HAMPSKEHUH TTpU 0 bubmmoreka [IOK
MOCIIEZIOBATEILHOM COCJMHEHUH ABYX https://m.edsoo.ru/ff0aaasS8
pe3uctopoB”
JlaboparopHas padota "IIpoBepka
49 MpaBuIa JJIsl CUJIBI TOKA IIPU 0 bubmmoreka [IOK
napayieIbHOM COCTUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemienue 3anay Ha IpUMEHEHHE 3aKOHA BuGmiorexa LIOK
HOJTMOTEK
50 Oma 17151 pa3IMaHOTO COeTUHEHMS 0 httns://m.ed /F0aaf’
ps://m.edsoo.ru/ff0aaf8a
MPOBOJHUKOB
51 PaboTa 1 MOIIHOCTP 3MEKTPUIECKOTO 0 bu6mmotexa LHOK
ToKka. 3akoH [[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
52 JlabopatopHas pabota "OnpezeneHue 0 bubmuoteka [JOK
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pa6OTI)I 1 MOIITHOCTH 3JICKTPUYCCKOI'O

https://m.edsoo.ru/ff0ab3e0

TOoKa"
DeKTpUYecKUe LEeNd U IOTpeOuTEIn
53 P . 6p 0 bubmmoreka [JOK
JJIEKTPUYECKOM YHEPIHH B OBITY.
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanmne
[MoaroroBka Kk KOHTPOJILHOU paboTe 1O
TeMe "DIEKTPUUYECKUE 3apsabl.
54 3 P P 0 bubaunoreka [IOK
apsOKEHHBIE Tella U UX
P N . https://m.edsoo.ru/ff0abd2¢
B3auMoaeicTBU. [10CTOAHHBII
ANEKTPUYECKUM TOK"
KonTtponsHas pabora mo Teme
"DneKTpuyecKue 3apsAasl. 3apsKeHHBIC
Tella U UX B3aUMOAEHCTBUS.
. . bubmoreka [IOK
55 ITocTosIHHBIN 3JEKTPUUECKUN 0
| . https://m.edsoo.ru/ff0abea8
ToK"/Bcepoccuiickas mpoBepoyHast
paboTa mpu MPOBEJICHUH C
HCITOJIb30BaHNEM KOMIIBIOTEpa
56 ITocTosIHHBIE MATHUTHI, UX 0
B3aNMMOJICHCTBHE
Ypok-uccienoranue "M3ydenue nosnei bubmoreka [IOK
57 " 1
IMOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosje. MaruutHoe mnoJjie
but6mmoreka [JOK
58 3eMIu B ero 3HaYeHue I KM3HU Ha 0
https://m.edsoo.ru/ff0acOba
3emite
OmneIT Dpcrea. MaruuTHoe 1oJje
P bubmnoreka LIOK
59 3JIEKTPUUECKOTO TOKa MarHuTHoe mnojue 0.5
https://m.edsoo.ru/ff0ac1d2
KaTyIIKA C TOKOM
IIpuMeHeHHe 3JIEKTPOMArHUTOB B
P P bu6mmoreka [JOK
60 texuuke. Jlaboparoprast pabora 0.5

"N3y4eHne nefcTBUS MarHUTHOTO OIS

https://m.edsoo.ru/ff0ac74a
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Ha MPOBOJHUK C TOKOM"

61

OJeKTpoABUraTeb NOCTOSHHOIO TOKA.
Vcrionp30BaHME 3MIEKTPOABHTATENCH B
TEXHUYECKUX YCTPOWCTBAX U Ha
Tpancmopre. JlabopaTopHas padboTa
"KoHcTpynpoBanre u u3ydeHne padoThl
3MeKTpoaBUTaTens”

0.5

butmotexa IIOK
https://m.edsoo.ru/ff0ac86¢

62

OmneiTel @apanes. 3aKoH
3JIEKTPOMArHUTHON MHAYKIHH.
IIpaBuno Jlenna

63

OnekrporenepaTop. CrocoOs
TIOJYYCHUS SIEKTPUUYCCKON SHEPTUH.
DIIEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX
HNCTOYHUKAX SHCPIrUn

64

[ToaroToBKa K KOHTPOILHOM paboTe 1o
TeMe "DJIEKTPUUECKUE U MATHUTHBIC
SIBIICHUS"

65

KontponbHas pabora o teme
"DNeKTpUYECKrEe U MAaTHUTHEIE
asnenus"/Bcepoccuiickas mpoBepoyHast
paboTa pu MPOBEACHUH Ha OyMakKHOM
HOCHUTEIE

bu6mmoreka LJOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PaboTta ¢ Tekctamu
o teMe "TermoBele aBiIeHua"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accSe

67

PesepBHbIii ypok. Paborta ¢ Tekcramu
1o TeMe "MarHuTHbIE siBJIICHHS "

68

PesepBHBIii ypok. Pabora ¢ Tekcramu
1o Teme "I10CTOSTHHBIN 2IeKTPUIEeCKHA

TOK

bu6bnmoreka IJOK
https://m.edsoo.ru/ff0acdc6
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OBILIEE KOJIMYECTBO YACOB I10

TTIPOTPAMME 68 4 16
9 KJIACC
KonunvecTBo yacos Di1eKTPOHHBIE
Ng Tema ypoka Kourtpoann | TlpakTuueck Aara unppoBbie
n/n Bcero u3yyeHus | oOpa3oBaTe/bHbIE
ble padoThI He padoThl
pecypcsl
MexaHn4ecKoe JBUKECHUE.
M 1 0 0
aTepuaibHas TOYKa
bu6mmoreka [JOK
Cucrema otcuera. OTHOCUTEIBHOCTD | httos://m.ed
MEXaHUYECKOTO JBHKCHUS 0 0 sooI.r;J / ffda qa74
. Bbubnuoreka LJOK
PaBHOMEpHOE TIpSIMOJTMHEHHOE
BIDKCHHE 1 0 0 https://m.ed-
A soo.ru/ff0ad19a
HepasHOoMEpHOE NPSIMOIUHENHOE
nBrkeHne. CpeqHss 1 MTHOBEHHAs 1 0 0
CKOPOCTh
. bu6mmoreka [JOK
[IpsmonuHeliHOe paBHOYCKOPEHHOE
BIDKCHHUE. Y CKOPEHHUE ! 0 0 hittps://m.ed-
A ' P s00.ru/ff0ad8d4
CKOpOCTh NPAMOIMHENHOTO
paBHOYCKOpPEHHOTO ABMXeHus. [ 'padux 1 0 0
CKOPOCTH
Jlaboparopnas pabota "OnpenereHue 1 0 1 bubmuoteka [JOK
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YCKOpEHHUSI TeNa MPU PaBHOYCKOPEHHOM

https://m.ed-

JIBIDKEHUH 0 HAKJIOHHOM INIOCKOCTH" soo.ru/ff0adb18
g Cso0Ooanoe magenue tei1. OnbIThI
Tlammnes
PaBHOMepHOE IE[IBI/DKeHI/Ie I10 BiGmorexa LIOK
okpykHOcTH. [lepron 1 yactora
? 06p21] eHHU HHHF;fIHI;.H U yII0Bas bip:m.ed.
pait ' y s00.ru/ff0ael76
CKOPOCTH
10 LeHTpocTpeMUTENBHOE YCKOPEHUE
Bbubnuoreka IJOK
11 [lepssrit 3akoH Herotona. Bektop cuibt https://m.ed-
soo.ru/ff0ae612
b K
12 Bropoii 3akon HeroToHa. hz6ﬂ7/OTeT 1o
N https://m.ed-
P
aBHOJICHCTBYIOMIAs CUIa soo.ru/ff0acT2a
. bu6mmoreka IJOK
Tperuit 3akon Hetotona. Cynepnosunus
13 - https://m.ed-
s00.ru/ff0ae982
Pemenue 3aga4 Ha €HEHHE 3aKOHO bubmorexa [IOK
LIEHU Y Ha IPUMEHEHU HOB
14 A p https://m.edsoo.ru/ff0ae-
HrroTona
b6c
bu6mmoreka [JOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.ed-
soo.ru/ff0aeca2
16 Pemenne 3aga4 mo teme «Cuia
YIPYTOCTH
buo OK
Jlaboparopnas pabota «OmnpeneneHue nosmorexa I
17 YKECTKOCTH IIPYKAHBD» bt mand
by soo.ru/ff0aee28
18 Cuna TpeHus bubmmotexa LJOK
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https://m.ed-

soo.ru/ff0af738
bubnuoreka IJOK
19 Pemenne 3amau mo Teme «Crita TpeHHSD https://m.ed-
soo.ru/ff0afa26
bu6mmoreka [JOK
Jlaboparopnas pabota "Onpenenenue
20 (P(II)) PHaz P P R https://m.ed-
KO3 HIIUCHTA TPCHUS CKOJIBXKXCHUS
t P soo.ru/ff0af8be
Pemrenne 3ama4 mo teme "3aKOHBI Bu6mmoreka IJOK
21 Herotona. Cuna ynpyroctu. Cuia https://m.edsoo.ru/ff0af-
TpeHus" b&e
Cuna TsXKecTd U 3aKOH BCEMUPHOTO Bubmmoteka LJOK
22 TATOTCHUS. Y CKOpEHHE CBOOOTHOTO https://m.ed-
najCHUs soo.ru/ff0af044
VYpok-koHpepennus "JIBrmKeHne Ten
23 BOKPYT TPaBHTAIMOHHOTO IICHTPA
(Conneunas cucrema). ['amaktukn"
Pemenue 3amau no reme "Cuna TsKecTu bubmnoreka [IOK
24 "
Y 3aKOH BCEMHPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5{8
I bu6mmoreka IJOK
epBast KOCMUYECKast CKOPOCTb.
25 Hepeco oc ene 3p https://m.ed-
B MOCTH U IT T KN
Perpy soo.ru/ff0af33c¢c
PaBHOBecHe MaTepHaIbHOM TOYKH.
AbcomoTtHO TBEPI0€ Teno. PaBHOBecHe bubmuorexa [IOK
26 TBEPJIOTO TeJa ¢ 3aKPETUIEHHOM OChIO https://m.ed-
BpareHusi. MoMeHT cuibl. LlenTp soo.ru/ff0afe36
TSKECTH
PaBHOBecHe MaTepHaIbHOW TOUYKH.
27 AbconroTHO TBEpIOE Teo. PaBHOBeCHe

TBEPIOIo Teja ¢ 3aKPEIUIEHHOM OChIO
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BpauieHusi. MoMeHT cuibl. LleHnTp

TSKECTH
bubmnoreka [IOK
Pemenue 3amau no teme "MOMEHT CHUITBL.
28 Hetrrp TsokecTi” https://m.ed-
P s00.1ru/ff0b02b4
[MoaroroBka K KOHTPOJIBHOM padoOTeE MO bu6muotexa LIOK
29 TeMme "MexaHUuecKoe IBUKEHUE. https://m.ed-
Bsaumogeiictue Ten" $00.1u/ff0b0408
KoHTponsHas paboTa o Teme bubmmoreka [IOK
30 "MexaHn4YecKoe JBIKEHHE. https://m.ed-
Bsaumogeiicteue ten" s00.1u/ff0b06ec
Nmnynsc Tena. UMmnynsc cumbl. 3akoH Bubmmoteka LJOK
31 COXpaHEHHS UMITyJIbca. YTIpyTroe https://m.ed-
HEYIpYyroe B3auMOACHCTBHE s00.ru/ff0b07fa
\ bubmunorexa IJOK
Pewenue 3anau no teme "3akoH
32 coxXbae ca” https://m.ed-
XPaHEHUS UMITYJIb
P Y $00.1u/ff0b096¢
13 Ypok-koHbpepeHus "PeakTuBHOE
JBYO)KEHUE B IPUPOJE U TeXHUKE"
bu6mmoreka IJOK
34 Mexanundeckas paboTa U MOIIHOCTh https://m.ed-
s00.1u/ff0b0ag4
bubmnoreka [IOK
Pabora cHIIbI TSKECTH, CUIIBI YIIPYTOCTH
35 — https://m.ed-
P 500.1/ff0b0dbS
JlaGoparopHas padota «OnpeaeieHue
36 paboTHI CHITBI TPEHUS TIPH PABHOMEPHOM
JBWYKCHUH TeJia 110 TOPU30HTAIBLHON
MTOBEPXHOCTH
37 CBsi3b 3HEpruu 1 paboTEHI.
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ITorennuanbHas 3HEprust

bu6mmoreka IJOK
Kuneruueckas sneprusi. Teopema o
38 CHHETHIECKOR SHe https://m.ed-
WHETHY W 3HEeprUn
P $00.1u/ff0b0c32
39 3aKOH COXpaHEHHUs YHEPrUr B MEXaHUKE
Bbubnunoreka IJOK
JlaGoparopHast pabota «3yuenne
40 3aKOHA COXPAHEHHS YHEPTHIDY hitps://m.ed-
P P soo.ru/ff0b12fe
but6mmoreka [JOK
KonebaTtensHOE ABMKEHUE U €TI0
41 ADAKTEDHCTIKH https://m.ed-
PAKTED 500.1u/f0b1858
bu6mmoreka IJOK
3aryxatomue konebanus. BelHyKIeHHBIE
42 oncba PesoHarc https://m.ed-
KoJIeOaHusl. HaH
$00.1u/ff0b2010
43 MatemaTtudeckuil U Ipy>KUHHBINA
MasITHUKHA
VYpoxk-uccienoBanue «3aBUCUMOCTh bubmmoreka [IOK
44 nepuoja KouebdaHuit oT KeCTKOCTH https://m.ed-
MPYKHUHBI 1 MacChl Ipy3a» s00.1ru/ff0b197a
45 [IpeBpatieHne sHEprun Npu
MEXaHUYECKUX KOJIICOaHUIX
JlaboparopHas pabota «Omnpenenenue bubmmotexa [JOK
46 9acTOTHI M IEPHOAA KOJIeOaHMit https://m.ed-
NPY>KUHHOTO MasITHUKa) soo.ru/ffOblaec
JIa6 0 I1
abopatopHas padora «[IpoBepka ) BuGmiorexa LIOK
HE3aBHCUMOCTH TIepHo/ia KojebaHui
47 rpy3a, MOABENICHHOT'O K HUTH, OT MacChl Attps:/m.cd-
pYysa, ox ’ s00.1ru/ff0b197a
rpy3a»
48 Mexanndeckre BoJiHbl. CBOMCTBA bubmmoreka IJOK

MEXaHUYCCKHX BOJIH. HpOI{OJ’IBHLIe nu

https://m.ed-
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MOnepPeYHbIC BOJTHBL

soo.ru/ff0b2 1fe

VYpoxk-koHpepeHnus "MexaHndeckre

BOJIHEI B TBEpIOM Tene. CelicMuieckre
49 C
BOJTHBI"
50 3ByK. PacnpocTpaHeHue u oTpaxxeHue
3ByKa
51 Ypok-uccnenoanue "Habmronenre
3aBHCHMOCTHU BBICOTHI 3BYKa OT 4aCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHH PE30HAHC
Vpok-koHbepeHuus "YIIbTpazByK U bubmorexa [IOK
53 o " https://m.ed-
WH(PA3BYK B MPUPOJIC U TEXHUKE
soo.ru/ff0b23ca
[MoaroroBka K KOHTPOJIBHOM padoTe 1Mo bu6muotexa LIOK
54 TeMe "3aKOHbI COXpaHEHHS. https://m.ed-
MexaHnndeckrie KoieOaHus 1 BOJHBI" $00.1u/ff0b2510
KoHnTtponbsHas padota 1o Teme "3aKoHbI
55 coxpaHeHHus. MeXaHn4YecKre KoueOaHusI
Y BOJIHBI"
bubaunoreka [IOK
ONEeKTPOMArHUTHOE TIOJIE.
56 3 https://m.ed-
JICKTPOMarHUTHBIE BOJTHBI
soo.ru/ff0b2abe
57 CBo¥iCTBa 7IEKTPOMAarHUTHBIX BOJIH
Ypok-koHdpepenuus "lkana
P (bep bubmnoreka [IOK
AIIEKTPOMATHUTHBIX BOJIH.
58 https://m.ed-
Hcnonp3oBaHue AIEKTPOMAarHUTHBIX
o S00.ru/f0b2fe6
BOJTH ISl COTOBO# CBSI3H
Ypok-uccienopanue "M3yueHne CBOMCTB bubmmoreka [IOK
59 AJICKTPOMArHUTHBIX BOJIH C IIOMOIIbIO https://m.ed-
MoOwuipHOTO Tenedona" $00.1u/ff0b2c6¢
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Pemenue 3amau Ha OIpeACJICHNUC

60 YaCTOTHI U JIMHBI AIIEKTPOMArHUTHOM
BOJIHBI
ONEeKTpOMarHUTHAS TIPUPOIA CBETA. bubmmoreka [IOK
61 CkopocTh cBeTa. BonHoBEIE cBOIiCTBa https://m.ed-
cBeTa $00.1u/ff0b31d0
Ucrounuku ceta. [Ipsamonuneitnoe bubmmorexa LJOK
62 pacrpocTpaHeHne CBeTa. 3aTMEHUS https://m.ed-
Comnnua u JIynst $00.1u/ff0b3658
3aKk0H OTpakKeHHsI CBETA. 3epKaa. bubmuoreka [IOK
63 Pemenne 3a1ad Ha MpUMEHEHNE 3aKOHA https://m.ed-
OTpa)KEHUS CBeTa $00.1u/ff0b38c4
Bbu6nmoreka IJOK
[Ipenomnenue ceeta. 3aKkoH
64 https://m.ed-
MIPETOMIICHHSI CBETa
P soo.ru/ff0b3aea
ITonHOE BHyTpEHHEE OTpaKEHUE CBETA. Bbubnmoteka LJOK
65 Hcrmonp3oBanme MOTHOTO BHYTPEHHETO https://m.ed-
OTPaXCHUS B ONTUYECKUX CBETOBOIAX s00.1ru/ff0b3c5c
JlabopaTtopHas pabota "UccnenoBanmne
66 3aBHCHMOCTH yTJa MPEeTOMICHUS
CBETOBOTO JIyda OT yTJIa IIaIeHUs Ha
rpanuiie "Bo3ayx-cTekiao""
Ypoxk-koHdpepenius "Vcnosb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBOJIBI, ONTHKOBOJIOKOHHAS CBA3H"
Bbubnuoreka [JOK
68 JIunzel. OnTHYecKas cuiia JTMH3BI https://m.ed-
s00.1u/ff0b3{2¢
. bu6moreka [IOK
69 [TocTpoenne n300pakeHui B THH3AX

https://m.ed-
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JlaGoparophas padota "OnpenerneHue bubmuorexa [IOK
70 (hOKYCHOTO PacCTOSIHUS U ONITHYECKON https://m.ed-
CHJIBI cOOMparomiei JTHH3bI" $00.1u/ff0b4206
Vpok-koHpepeHuus "Onrtuyeckue bubmorexa [IOK
7 J'II/II)HSOBI)IG I I116: bI" https://m. ed-
pubop soo.ru/ff0c0a7e
I'ma3 xak onTuueckas cucrema. 3peHue. Bbubnmotexa LJOK
72 JledeKThl 3peHus. Kak COXpaHUTh https://m.ed-
3peHHE. $00.1u/ff0b4684
KontponsHas pabota "3akoHbI
73 OTPaXCHUS U MPETOMIICHHS
ceera.JInH3bL."
Pasnosxenue Genoro ceera B CIEKTP. bu6mmotexa LJOK
74 Omeitel HetoTona. Cioxkenune https://m.ed-
CIEKTpaNbHBIX IIBETOB. Jlucnepcus ceera s00.1ru/ff0c0f4c
JlaGoparopHast pabota "OMBITH 10
asnolzKerno Gé)noro CBETa B CIIEKTP H Bubmiorexa LTOK
7 Eocn USITHIO [[BETA TIPEIMETOB TI I/IpI/IX bitps://m.ed-
P t Pei P " soo.ru/ff0c0Oe2a
HaOJII0IeHUH Yepe3 LBETOBbIC PUIBTPHI
Ypok-npaktukyMm "BoiaHOBBIE CBOICTBA
76 CBeTa: TUCTIepCHs, NHTep(epeHIINS U
nudpakius”
OmnsiTel Pezepdopaa u mnanerapHas bromrorexa LIOK
77 MOLOIE aTOMI; pA P https://m.ed-
A s00.1u/ff0c12a8
78 [Hoctynatel Bopa. Mogens atroma bopa
Hcnyckanue u norioleHue cBera bubamorewa LOK
I HUE M MOTJIOIICHUE CBET:
79 Y B https://m.ed-

atomoM. KBanTbl. JIuHelHuyaThie CIIEKTPhI

soo.ru/ff0c144c
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VYpoxk-npakrukym "Habmonenne

Bbubauoreka [IOK

80 " https://m.ed-
CHEKTPOB UCITYCKaHUS soo.rw/ff0c1550
bu6mmoreka IJOK
81 PagnoakTUBHOCTD U €€ BUIBI https://m.ed-
s00.ru/ff0c1672
bubmnoreka [IOK
Crpoenue aromHOTO sipa. HyknoHHast
82 MOLCHE https://m.ed-
! soo.ru/ff0c18ac
bu6mmoreka [JOK
83 PannoaktuBHBIE peBparienus. M3oTomns https://m.ed-
soo.ru/ff0clal4
Bbu6nmoreka IJOK
Pemenue 3amayd mo teMe:
84 "PagnoakTHBHEIE IIpEeBpalieHus" Al
A peBpatll soo.ru/ff0c1b4a
85 ITepuon nonypacmnana
Ypok-koHpepeHus "PagrnoakTHBHBIC bubmuoteka I[JOK
86 W3ITy4YeHs B IIPUPOJIE, METUIIIHE, https:/m.ed-
TexHuke" s00.ru/ff0c2126
bu6mmoreka IJOK
SAnepHble peakinu. 3aKOHBI COXPaHEHHS
87 3apsAI0BOr0 YU MacCOBOI'0 YHCEI hutps::/im.ed-
P so0o0.ru/ff0c1¢58
bubmnoreka [IOK
OHeprus cBsi3u aTOMHBIX sijiep. CBs3b
88 MAacChl ¥ DPHEPTUU Diips: m.ed
P soo.ru/ff0c1d7a
29 Pemenue 3amau mo Teme "Snepunie
peakuun"
Peax . . bubmaunoreka [IOK
WY CUHTE3A U JEJIEHUS SLIED.
90 H A AP https://m.ed-

WcTtounnku 3neprun ConHua 1 3BE37

soo.ru/ff0c1e88
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Ypok-koHbpepenius "SnepHas

91 sHepretuka. JIeiicTBus paiuoaKTUBHbBIX
W3ITy4YeHH Ha )KUBBIE OPraHU3MBI"
[ToaroroBka K KOHTPOIBHOU paboTe MO
" P P bubnuoreka [IOK
TeMe "DIEeKTPOMarHuTHOE TOJIE.
92 3 K https://m.ed-
JICKTPOMATrHUTHBIC BOJHBI. KBaHTOBBIC
P " so0o.ru/ff0c223e
SIBJICHUS
KonTtponpnas pabora o Teme
93 "DneKTpOMarHuTHOE ToJe.
DNeKTpOMarHuTHbIC BOJIHBI. KBaHTOBbIC
sIBJICHUS"
[ToBTOpeHue, obobmEHNE. bu6mmoreka IJOK
94 JlaGopartopHbie paboThI IO Kypcy https://m.ed-
"B3anmogpeiictBue Ten" s00.1u/ff0c245a
[ToBTOpenue, o6o0meHue. Pemenve Bubnuoreka IJOK
95 pacUYeTHBIX M KQa4€CTBEHHBIX 3a1a4 I10 https://m.ed-
teme "TernoBsie nporecch” $00.1u/ff0c2572
[MoBTopenue, ob6odmeHue. Pemenne Bbubmmoteka LJOK
96 pacYeTHBIX W Ka4eCTBEHHBIX 3aj1a4 10 https:/m.ed-
teme "KIIJ] TermoBbIX nBurareinei" so0o.ru/ff0c2a22
[ToBTOpeHue, o0ob6menne. Permenne bubmmoreka [IOK
97 pacyeTHBIX U KAYeCTBEHHBIX 3a]a4 110 https://m.ed-
teme "KII/] anexTpoycraHoBOK" $00.1u/ff0c2b30
[ToBTOpeHue, 06o0IICHNE. Bbubnunoreka IJOK
98 JlabopaTopHbIie pabOTHI IO KYpCy https://m.ed-
"CBeTOBbIC SIBICHHS" s00.1ru/ff0c2¢52
[TorTOpenue, o6o0IIeHUE. PaboTa ¢ bubauoreka [IOK
99 TEKCTaMH 1o TeMe "3aKOHbI COXpaHEHUs https://m.ed-
B MexaHuKke" s0o0.1u/ff0c2d6a
100 [ToBTOpenue, o6o6menne. PabGora ¢ bubmmoreka [IOK
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Tekcramu 1o teme "Konebdbanus v BoaHb"

https://m.ed-

s00.ru/ff0c2e82
buo K
[MorTOpenue, o6o6mIeHue. PaboTta ¢ nosmorexa O
101 TekcTamMu 1o Teme "CBeTOoBEIC SIBIICHUS" 1 0 Lt il
s00.ru/ff0c3044
[ToBTopenue, o600menue. Pabora c
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MPOBEPSAEMBIE NIPEIMETHBIE PE3YJIbTATHBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepsieMor
0 pe3yJbTarTa

IIpoBepsieMble IpeAMETHBIE Pe3yJIbTAThHI 0CBOEHHS OCHOBHOII 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0
oOpazoBaHus

1.1

HCII0JIb30BATh M3YUYCHHBIC ITOHATHA

1.2

pa3inyaTth ABJICHHUA IO OMNHUCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, AE€MOHCTPHUPYIOIIUX OAaHHOC (1)I/I3I/I‘IGCKOC

SIBJICHUC

1.3

pacrno3HaBaTh NPOABJICHHUEC U3YyUCHHBIX (1)I/ISI/I‘I€CKI/IX SIBIICHUH B OKpYXXaromem MHUpe, B TOM YUCIIC (I)I/ISI/ILIGCKI/IQ SIBJICHUA B IpUPOJC,

IIPH TOM IIEPEBOIUTH MPAKTHICCKYIO 33729y B YUCOHYIO, BBIIEISTH CYIIIECTBEHHBIC CBOMCTBA (IpU3HAKH) (DH3MUCCKUX SBICHUH

1.4

OIMCHIBATh M3yYCHHBIC CBOMCTBA Ten M (U3UYECKUE SIBJICHUS, UCIOJNB3Ys (DM3NYECKUE BEIWYHMHBI, MPH OIUCAHWUHU MPAaBUIBHO
TPaKTOBaTh (PU3NUECKUI CMBICT UCIIONB3YyEMbIX BEJIMYMH, X 0003HAYEHUS M CIUHHIBI (PU3NIECKUX BEITUYUH, HAXOAUTH OPMYIIBI,
CBSI3BIBAIONINE JaHHYIO0 (PU3MYECKYIO BEIMUMHY C JPYTUMH BEJIHYHMHAMH, CTPOUTH IpadUKH U3YUEHHBIX 3aBUCUMOCTEN (DU3NYEeCKUX

BCJINYNH

1.5

XapaKTECpHU30BaTh CBOIICTBa TCII, (I)I/ISI/I"I€CKI/IG SIBJICHUA U MPOLICCChI, UCIIOJIB3YA M3YUCHHBIC 3aKOHBI, IIPU 3TOM AaBaThb CJIOBCCHYIO

d)OpMyJ'II/IpOBKy 3daKOHa M 3allMChIBATh €T0 MATCMATHYCCKOC BbIPAXKCHUEC

1.6

OOBACHITHh (PU3MYCCKUE SBJICHHS, MPOIECCH U CBOKMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CUTYallMd MPaKTUKO-OPUECHTHPOBAHHOTO
XapakTepa: BBIIBISITH MPUYNHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHWE M3 | — 2 JOTHYECKWX IMaroB ¢ omopoit Ha 1 — 2

M3YUYEHHBIX CBOMCTBA (M3MUSCKUX SIBICHUHN, PU3NUCCKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

peuaTtb paCLIéTHI:IC 3aJa4u B 1-2 Z[eﬁCTBI/ISI, HCIIOJIB3Ys 3aKOHBI U (bOpMy.]'IBI, CBA3BIBAIOIINEC (1)I/I3I/I‘ICCKI/I€ BCJIIMYHMHBI: HA OCHOBEC
aHaJIn3a YCJIOBUA 3aJavu 3allMChIBATH KPATKOC YCIJIIOBUEC, IMMOACTABJIATH (1)I/I3I/ILICCKI/IC BCJIIMYMHBI B (1)OpMy.TH>I " IpOBOAUTH paC'{éTLI,
HaXOAWUTb CIPAaBOYHBIC [AHHBIC, H606X0}_'[I/IMLIe AJid peIICHUs 3a4a4d, OLHCHUBAThb PCATUCTUYHOCTH HOHy‘IeHHOfI (bPIBI/I‘{eCKOfI

BCJIMYHMHBI

1.8

pacrmo3HaBarh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUThH MPH MOMOIN (HU3UYECKUX METOJOB, B OMHCAHUHN HCCIICITOBAHUS BBIICISITH
MIPOBEPSIEMOE TIPEANIONIOKEHUE (TUTIOTE3Y), Pa3IudaTh U WHTEPIPETUPOBATH MOTYUYEHHBIM pE3yiIbTaT, HaXOINUTh OIIMOKH B XOJE

OIIbITa, ACJAaTh BIBOJLI 110 €0 pE3yJjibTaTaM




1.9

NPOBOJMUTH OMBITHI MO HAOMIOACHHIO (DU3NYECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tel: (OPMYIHpOBaTh IMPOBEpsSEMbIC

OPCAIIOJI0XKCHUA, CO6I/IpaTL YCTAaHOBKY M3 NPEATTOKECHHOTO 060py,Z[OBaHI/I$I, 3allMChIBATh X0 OIIbITA U d)OpMy.]'IHpOBaTI) BbIBOJbI

1.10

BBITIOJIHATE HPAMBIC M3MEPCHHA C HCIIOJIB30BAHHUEM aHAJIOTOBBIX U IlI/I(i)pOBI)IX HpI/I60pOB, 3aIllMChIBATh ITOKa3aHMs HpI/I60p0B C

y4IETOM 3aJ1aHHOHN abCONIOTHOM MOTPENTHOCTH U3MEPEHUHN

MPOBOJUTH MCCIICAOBAHHUE 3aBHUCUMOCTH OIHOM (M3MUECKOW BEIMYMHBI OT IPYrOoMl C HCIOJIB30BAHUEM HPSAMBIX H3MEPEHHH,
y4acTBOBaTh B IUIAHUPOBAHUHU YUEOHOTO HCCIEIOBAHMSA, COOMPATh YCTAaHOBKY M BBIIOJIHATH U3MEPEHUS, CIACAys MPEIIOKECHHOMY
I1aHy, (PUKCUPOBATH Pe3yIbTAThl MOTYYSHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BHJIE NPEAJIOKEHHBIX TaONIUI M TpaduKoOB,

JCJ1aTh BbIBOAbI IO pE3yJabTaTaM MCCICO0OBAHUA

1.12

MPOBOJUTh KOCBEHHBIE W3MEpEHUs] (DU3NYECKUX BENWYHH, CIeQys NPEII0KEHHOW HWHCTPYKIMW: TPH BBHIMOJHEHHH HW3MEPEHUH

CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCJIATE 3HAUYCHUC HCKOMOM BEIMINHBI

1.13

cOOJII0IaTh IPABHJIA TEXHUKH 0€30IMIACHOCTH IIPH padoTe ¢ JIAO0paTOPHBIM 000pYI0BAHHEM

1.14

YKa3bIBaTh NPUHIUIBI JEHCTBHA NPHUOOPOB M TEXHWYECKHX YCTPOWCTB, XapaKTEpHW30BaTh MPHHIMWIBI IEHCTBHUS H3yYEHHBIX
MprOOPOB W TEXHUYECKUX YCTPOWCTB C TIOMOIIBI0 HMX OIMHCAHMSA, WCIIONb3YysS 3HAHHUS O CBOWCTBAaX (ZM3WUYECKUX SBICHUU H

He00X0IMMbIe (PHU3HIECCKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIMIO O IPUMEPAX) MPAKTUIECKOTO HCIOIb30BaHUs (PU3UUECKUX 3HAHUHM B IOBCEIHEBHOM
KHU3HU 17151 oOecrieueHust 0e30MacHOCTH TpU OOpalleHuy ¢ MpuOopaMy U TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHHS 310POBbS U

CO6J'IIO,I[CHI/I$I HOPM OKOJOIMYCCKOI'O ITIOBCACHUS B Opr)KaIOH_ICI\/'I cpeac

1.16

OCYIIECTBIISITh OTOOpP MCTOYHWKOB MHQOpMANUK B ceTd MHTEpHET B COOTBETCTBUM C 3aJJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUK M MyTEM CpPaBHEHHS PAa3NUYHBIX WCTOYHHMKOB BBHIIEISTH MHPOPMAIHIO, KOTOPAs SBISETCS MPOTHBOPEUUBOM

WA MOKET OBITh HEAOCTOBEPHOM

1.17

WCTOJIb30BaTh MpPU BBIMOJHEHWH YYEOHBIX 3aJaHUi HAYYHONOMYJAPHYIO JINTEparypy (PU3NYecKoro colepKaHus, CIpaBOYHBIC
MaTepHajbl, pecypchl ceTd VHTepHeT, BIajeTh MpuéMaMy KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHMsl WHPOPMALMH U3 OJHOM

3HAKOBOM CHCTEMBI B JIPYTYIO

co3/1aBaTh COOCTBEHHBIE KpaTKHe MUChbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2 — 3 MCTOYHHUKOB MH(POpPMANNU (UIUIECKOTO
COJIEpIKaHWsI, B TOM YHCIIe yOJIWYHO JeNaTh KpaTkue COOOIIeHNs 0 Pe3yIbTaTaX MPOEKTOB WiIH YUeOHBIX UCCIIEOBAaHUH, TIPH STOM

TPaMOTHO HMCIIOIh30BATh N3YUCHHBIA MOHATHHHBIN anmapar Kypca hHU3HKH, COTPOBOXKIAATh BRICTYIUICHHE MTPE3CHTAITHEH

1.19

IIpH BBINIOJIHCHHUN y‘-ICGHBIX IIPOCKTOB U I/ICCHG}IOBaHI/Iﬁ pacupcacisiaTh 00s3aHHOCTH B rpynmne B COOTBCTCTBUHM C ITOCTABJICHHBIMHU




3agadyaMiu, CICIWTHb 3a BBIIIOJHCHHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OLICHHUBATb COOCTBEHHBIN BKJIaA B HACATCIBHOCTHL T'PYIIIIBI,

BbBICTpanBaTb KOMMYHHKATHBHOC B38.HMO,Z[€I>'ICTBI/IG, YUYUTBIBAd MHCHHC OKPYXKAIOIINX

8 KVIACC

Kon
NpoBepsieMor
0 pe3yJbTaTra

IIpoBepsieMble IpeAMETHBIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOII 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111er0
oOpazoBaHus

1.1

HCIIOJIb30BATh IOHATHUA

1.2

pa3in4daTth SABJICHUA IO OMMCAHHUIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘ICCKOG

SIBJICHUC

1.3

pacro3HaBaTh MPOSBIEHHE U3yUYEHHBIX (DM3NUECKUX SIBICHWH B OKpY’XKAaIOIIeM MHpE, B TOM 4Hcie (pu3mueckue sBIEHUS B
MpHUpOJIe, TMPH STOM MEPEeBOANTH MPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBHIIEISTH CYIECTBEHHBIE CBOMCTBAa (TPHU3HAKH)

(bU3UYECKUX SIBJCHUN

1.4

OIMCHIBATh M3YUYCHHBIC CBOHCTBA TNl U (PU3NUECKHUE SBICHUS, UCTIONB3Ys (U3NUECKUE BETUUMHBI, IIPH OMUCAHUH MPABHILHO
TPAaKTOBaTh (PM3MUYECKHH CMBICT HCIONB3YEMBIX BEIUYMH, OOO3HAYEHUS] W CAMHUIBI (PU3MYECKUX BENWYHMH, HAXOIUThH
(opMyInbl, CBS3BIBAIONIME JAHHYIO (QH3MYECKYIO BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOUTH TpaduKH H3yUEHHBIX

3aBUCHMOCTEH (DU3UYCCKUX BEIHUUH

1.5

XapaKTeprU30BaThb CBOMCTBa TCII, (1)I/ISI/IIICCKI/IG SIBJICHUA W HNPOLECChI, HCIIOJIB3Yd U3YYCHHBIC 3aKOHBI, IIPpU 3TOM [aBaTb

CJIOBCCHYIO (bOpMynPIpOBKy 3dKOHa M 3allMChIBATh €T'0 MATCMATHYCCKOC BBIPAXCHUC

1.6

OOBACHITh (PU3MUYECKUE MPOILIECChl U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYaIlUil MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBISTh IPUIUHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1 — 2 JOTMYECKUX IIaroB ¢ mMoMomp 1 — 2

M3YYCHHBIX CBOWCTBA (PM3NUCCKHX SIBJICHUN, PU3NUYCSCKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTtb paC‘{éTHBIG 3aga4u B 2-3 ﬂeﬁCTBHH, HCIOJIb3Yd 3aKOHBI U (l)OpMyJ'IBI, CBA3BIBAIOIINC (1)I/IBI/II'IGCKI/IC BCJIIMYMHBI. Ha
OCHOBC aHa/IM3a YCJIOBHA 3aJla4u 3alrCbIBAaThb KPATKOC YCJIIOBUC, BLIABJIATH HEAOCTATOK MAHHBIX [JISI PCIICHUSA 3aladvu,

BLI6I/IpaTL 3aKOHbI U (I)OpMYJ'ILI, H606XOI[I/IMBIG I eé peuicHus, MpoBOAUTH paC‘{éTLI " CpaBHUBATH MOJYUYCHHOC 3HAYCHUC

d)PI3H‘IGCKOﬁ BCJIMYMHBI C U3BCCTHBIMHU JAHHBIMU




1.8

pacrno3HaBaTb HpO6J’IeMBI, KOTOPBIC MOXXHO PCIIUTD IPU MOMOIITH (I)I/ISI/I‘IGCKI/IX METOAO0B, UCTIOJIb3YS OMMUCAHNUEC UCCIICAOBAHU,

BBIACIATH IIPOBEPACMOC NPEAITIOIOXKCHUE, OLNCHUBATD MMPABHUJIbHOCTD NOPAAKA IMMIPOBCACHUA NCCICA0OBAHNSA, ACIATh BEIBOJBI

1.9

MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (DU3MUCCKUX SABICHHNA WM (U3NUCCKHX CBOMCTB Tel: (JOPMYJIMPOBATH MPOBEPSECMBIC

MPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 MIPEAI0KEHHOI0 000pYA0BAHMS, OMUCHIBATh X0 ONbITa K (DOPMYJIHPOBATH BEIBOIBI

1.10

BBINIOJIHATD OPAMBIC U3MEPCHUA C HCIIOJIB30BAHUECM aHAJIOTOBBIX HpI/I60pOB 1 JaT4YuKOB (1)PI31/I‘ICCKI/IX BCJIMYMUH, CPABHUBATH

pe3yIbTaThl H3MEPEHHUH ¢ YUETOM 3aIaHHON a0COIIOTHOM MOTPEITHOCTH

MPOBOJUTH MCCIIEOBaHNE 3aBUCMOCTH OJHOM (pr3ndeckoil BeMYWHBI OT APYTOH C UCTIONB30BAaHHEM TPSIMBIX U3MEPEHHI:
IUTAaHAPOBAThH MCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMOJNHATH U3MEPEHUs, CIeIysl MPeIIOKEeHHOMY IUIaHy, (PMKCHPOBATh

PE3YJIbTAThI HOJIy‘ICHHOﬁ 3aBHUCUMOCTH B BHJC Ta6HI/IH n Fpad)I/IKOB, JCJIaTh BEIBOAKI 11O PE3yJIbTaTaM MCCICIOBAHUA

1.12

MNpOBOJAUTHL KOCBCHHBIC H3MCPCHUS (1)I/I3I/ILICCKI/IX BCJIMYMUH: IIJIAHUPOBATb U3MCPCHMUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO

YCTAHOBKY, CICAYs HDGHHO)KGHHOﬁ MHCTPYKIHWH, X BEIYUCJIATH 3HAYCHHUEC BCIIMYMHBI

1.13

cOOJIFOAaTh IPaBHJIa TEXHUKH 0€30IIaCHOCTH ITPU padoTe ¢ Ja00paTOpHBIM 000PYI0BAHHUEM

1.14

XapaKTCpHU30BaTh MNPUHIIUIIBL ﬂeﬁCTBHH HU3YUCHHBIX HpI/I60p0B N TCXHHUYCCKHX yCTpOI\/'ICTB C OHOpOﬁ Ha HUX OIIMCaHWH:,

HCII0Jb3Ys 3HAHUA O CBOMCTBAX (1)I/I3I/ILICCKI/IX SIBJICHUH 1 HCO6X0,£[I/IMLI€ (1)1/13PI‘-ICCKI/IC 3aKOHOMCPHOCTH

1.15

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPHUTENbHBIE MPHOOPHI MO CXeMaM M CXEMAaTHYHBIM pPHUCYHKaM,
COCTaBJISITh CXEMBI AJIEKTPUUECKHAX IIeTeld C MOCIeNOBAaTeNbHBIM W TapajuleTbHBIM COETUHEHHEM JIIEMEHTOB, pa3iuyast

YCJIOBHBIC 0003HaYCHUS DJICMEHTOB QJICKTPHYCCKHUX nenen

1.16

NPUBOIUTH TMPHUMEPHl (HAXOAWTh HMHGOpMALHMIO O NPUMEpax) MPAaKTUYECKOTO HCIOJIb30BaHUS (U3MUECKHX 3HAHUN B
MOBCEAHEBHON XHU3HM U1 oOecreueHHs Oe30MacHOCTH MpU OOpalieHud ¢ NpudopaMu M TEXHMYECKHMH YCTPOWCTBAMH,

COXpaHCHHS 3J0POBbs U COOJIIOACHHUS HOPM DKOJIOTHYECKOr0 IMOBEACHUS B OKPYIKAIOIIEH cpejie

1.17

OCYIIECTBIISITh TMOUCK WHpOpMaIyH (PH3NIECKOTO COAep aHus B ceTd VIHTEepHET, Ha OCHOBE MMEIONINXCS 3HAaHWUH U MyTEM
CpaBHEHUS JTOTIOJIHUTENBHBIX HCTOYHUKOB BBIACIATh WH(GOPMAIHIO, KOTOpas SBISETCS MPOTHBOPEYNBON WM MOXKET OBITh

HEJIOCTOBEPHOH

1.18

WCTONIB30BaTh TPH BBIOJHEHWH Y4YeOHBIX 3aJaHUi HAayYHO-TIONMYJISIPHYIO JIMTEpaTypy (HU3MYEcKOTo CoAep:KaHHs,
CIpaBOYHbIC MaTepUalibl, pecypchl ceTh HHTepHeT; BiajeTh NpuéMaMy KOHCIIEKTHPOBAHUSI TEKCTa, NpPeoOpa3oBaHUs

rH(pOpPMAIMH M3 OJTHOHM 3HAKOBOH CHCTEMBI B APYTYIO




CcOo31aBaThb COOCTBEHHBIC MHCHMEHHBIC H KpaTKHUEC YCTHBIC COO6H.I€HI/I$I, 0606H_I8,H I/IH(I)OpMaLII/IIO N3 HECKOJBbKHUX HMCTOYHHUKOB

(1)1/131/1‘1601(01"0 COACPIKAHUA, B TOM UYHUCIC Hy6HI/I'{HO NpEACTaBIATh PE3YyJIbTAThL HpOGKTHOﬁ NI HCCHGHOBaTeHLCKOﬁ

1.19
JIeSITENBHOCTH, MPH 3TOM TPaMOTHO HWCIOJb30BaTh HM3YYCHHBIH MOHATHHHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYILIEHUE IIPE3CHTAIHEN
MpY BBIMOJIHEHUH Y4YeOHBIX TPOEKTOB M MCCIENOBAHWI (U3MUYECKUX MPOIIECCOB PACHpEAeysITh 00S3aHHOCTH B TPYIIE B
1 20 COOTBCTCTBHH C ITOCTABJICHHBIMHU 3aJadaMH, CJICIHUTH 3a BBIIIOJHCHUCM IlJIaHa I[CﬁCTBPIﬁ nu KOppeKTI/IpOBaTB €ro, aacKkBaTHO
OLICHUBATH CO6CTB€HHI)II>'I BKJIad B ACATCIBHOCTH prHHBI, BBICTpaI/IBaTB KOMMYHI/IKaTI/IBHOC B331/IMO,Z[CI71CTBI/I€, HpOfIBJBIS[
TOTOBHOCTH pa3peniaTh KOHMIHUKTHI
9 KJIACC
Kopn
NpoBepsieMor IIporepsieMble MpeAMeTHBIE Pe3YJIbTaThl 0CBOEHHS OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 001I[er0 00pa3oBaHus

0 pe3yJbTaTa

1.1

HCITI0JIH30BATh M3YUCHHBIC ITOHATHA

1.2 pas3inyaTh ABJICHUS IO OMMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, ICMOHCTPUPYIOLINX JIaHHOE (pru3ndecKoe IBICHUE
13 pacIio3HaBaTh NPOSABICHNUE U3YUYEHHBIX (U3MUCCKUX SIBICHUM B OKPYXKAIOLIEM MHUpE, B TOM 4ucie (U3NUECKUE SIBJICHUS B NMPHUPOJE,
' IPU 3TOM IEPEBOJAMTH MPAKTHUYECKYIO 33/1a4y B yUeOHYI0, BBIICIATh CYyLIECTBEHHbIE CBOWCTBA (MIpU3HAKH) (HU3UUECKHUX SIBICHUN
ONMCHIBATh W3yUCHHBIE CBOWCTBA TeNl W (PU3MUECKHE SIBICHUS, HCIONB3Yysl (PU3NYECKUE BEIMYHMHBL, TPU OMHCAHWU INPABHIBHO
14 TPaKTOBaTh (PU3MUYECKHH CMBICT HCHOJNB3YEMBIX BEJIMYWH, 0003HAYCHUS M €IWHHLB (U3NYECKUX BEIUYMH, HAXOOUTH (HOPMYIIBL,
' CBSI3BIBAIONINE JTAHHYIO (DPU3UYECKYIO BEIUYMHY C IPYTUMH BEIMYMHAMHM, CTPOUTH TpapUKH M3YYCHHBIX 3aBUCHMOCTEH (PHU3MUECKUX
BEJIMYUH
{5 XapakTepu30BaTh CBOICTBA Tel, (PU3NYECKUE SIBICHUS W IPOLIECCHI, UCIONb3YS M3YUCHHBIC 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
' (hOopMyIHPOBKY 3aKOHA U 3aMCHIBATH €T0 MAaTEMAaTHYECKOE BEIPAKEHHE
O0BSICHATH (PU3MYECKHE TIPOLIECCH M CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTyallMi MPaKTHKO-OPHEHTHPOBAHHOTO XapakTepa:
1.6 BBISBIISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3Y4EeHHBIX CBOMCTBA

(hu3MUCeCKUX SABICHMIM, (PU3NICCKUX 3aKOHA MJIM 3aKOHOMEPHOCTH




1.7

pewmiate pacu€THble 3aJaud (OMMparoIIecs Ha cucTeMy W3 2 — 3 ypaBHEHMi), MCHOJB3Ys 3aKOHbI M (DOPMYIBI, CBS3BIBAIOLIME
(u3nueckue BeIMYMHbI: HA OCHOBE aHaJIM3a yCJIOBUS 33/1a4M 3allUChIBATh KPATKOE YCIOBHE, BBISIBIATH HEJOCTAIOLINE WIIN N30BITOUHBIE
JaHHBIC, BBHIOMPATh 3aKOHBI W (OPMYJIBI, HEOOXOAMMBIE MJS1 PpEIIEHHs, HPOBOAWTH Pacu€Thl M OLEHHUBATH PEATUCTHYHOCTD

MOJJYYCHHOI'O 3HAYCHUA d)H3I/I‘IeCKOﬁ BCJIMYMHBI

1.8

pacno3HaBaTb HpO6HeMBI, KOTOPBLIC MOKHO PEHIUTH IPHU ITOMOIIN (1)I/I3I/I‘IGCKI/IX MCETO/0B, MCIIOJIB3Ysl OIMMCAHUE UCCIICAOBAHUA, BBIACIATH
IMMPOBEPACMOC TIPCAIIOIOKECHNUE, OLCHUBATL IPABUIIBHOCTH IOpSAAKa MPOBCIACHUA HCCICAOBaHHUA, ACJIIAaTh BBIBOAbI, MHTCPIIPETHPOBATH

pe3yabTaThl HAOIIOAEHHI 1 OIBITOB

1.9

MIPOBOJAUTH OIIBITHI I1O Ha6J’IIO):[€HI/IIO (1)1/13I/I‘{CCKI/IX SIBIICHUH WIIN (1)I/I3I/I‘IGCKI/IX CBOICTB T€JI: CAMOCTOSITEIBHO CO6I/IpaTI> YCTAHOBKY U3

H30BITOYHOr0 Habopa 000PYIOBAHUS, ONMCHIBATH X0 OIBITA M €0 Pe3yabTaThl, (JOPMYIHPOBATH BHIBOJIBI

1.10

MPOBOAUTE TIPU HEOOXOIAMMOCTH CEPHI0 NPAMBIX W3MEPEHHH, ONpenessis CpedHee 3HAYeHHE H3MepsSeMOW BeIHYWHBI ((OKyCHOE

pacCTosiHUE COOMPAIOIIEH JIMH3bI), 000CHOBBIBATH BEIOOP coco0a M3MepeHus (M3MEPUTEIHLHOTO TPHOopa)

MIPOBOAUTH UCCIICAOBAHUC 3aBUCHMOCTEH (bPISI/I‘ICCKI/IX BCJIMYMH C UCIIOJIb30BAHUECM IPAMBIX I/I3M€p€HI/II>iZ MJIAHUPOBATH UCCIICAOBAHUC,
CaMOCTOATCIIBHO CO6I/IpaTI> YCTAaHOBKY, (bHKCHpOBaTB PE3yIbTAaThI HOHy‘lCHHOﬁ 3aBUCUMOCTH (1)PI3I/II'ICCKI/IX BCJIIMYMH B BUIC Ta6J'II/II_[I/I

I’pa(bI/IKOB, JCJIaTh BBIBOAbI ITO PE3YyJIbTaTaM HCCICA0BaHUA

1.12

MPOBOJUTH KOCBEHHBIE M3MepeHMs] (HM3MYECKUX BEIWYHMH: IUIAHUPOBATH M3MEPEHHSA, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITMIOJTHATD W3MEPEHHs, CIeays NpPeUIOKeHHOW WHCTPYKLUWH, BBIYUCIATH 3HAYCHHWE BEIUYWHBI W aHAJIN3UPOBATH MOJIyUCHHEIE

pe3yIbTaThI ¢ YUETOM 3aJIaHHOM MOTPENTHOCTH M3MEPEHHI

1.13

c00JII01aTh IPABHJIA TEXHUKH 0€30IaCHOCTH IPH paboTe ¢ J1abopaTOpHBIM 000pYI0BaHHEM

1.14

pa3nuyaTh OCHOBHBIE MPH3HAKM HM3yUEHHBIX (U3NUECKHX MOJNENeH: MarephajabHas TO4Ka, aOCONOTHO TBEPAOE TENI0, TOUYECUHBIH

HNCTOYHHK CBCTA, JIYY, TOHKAs JIMH34, IJIAHCTApHasd MOACJIb aTOMa, HYKJIOHHAasa MOAC/Ib aTOMHOI'O Aapa

1.15

XapakTepu30BaTh NPUHIMIIBI JICHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH HAa WX OMHCAHUS, MCHOIB3YS

3HAHMS O CBOMCTBAX (DM3HMYECKUX SBICHUI U HEOOXO0AUMEIE (DH3UYCCKHIE 3aKOHOMEPHOCTH

1.16

WCTIOJIH30BaTh CXEMbI U CXEMAaTHYHBIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX YCTPOHUCTB, N3MEPHUTEIHHBIX MPHOOPOB U TEXHOJIOTHIECKUX
MIPOIECCOB TIPHU PEIIEHNH YYeOHO-TIPaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI IS TOCTPOSHHS HM300paXCHHH B TUIOCKOM 3epKajie |

coOuparomel JuH3e

1.17

NPUBOJUTH TPUMEPHI (HAXOJUTh MH(OPMALUIO O MPHUMEpax) MPaKTUYECKOTO UCIMOJb30BaHUs (PU3MYECKUX 3HAHHWN B MOBCEIHEBHON

JKU3HU i oOecrieueHusi 0€30MacHOCTH MpU oOpallleHHH ¢ MprHOOpaMu U TEXHUYESCKHMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS U




CO6J'IIOI[€HI/I$I HOPM SKOJOTHMYCCKOI'0O IMMOBCACHUA B OKDY)KaIOH_Ieﬁ cpeac

1.18

OCYIIECTBIISTH MOUCK MH(pOpMaIMy (GU3UUECKOTO COJepKaHusl B ceTH VHTepHET, caMOCTOSATENFHO (OPMYIIUpPYS TIOMCKOBBIH 3ampoc,
HAXOJIUTh TYTH OINPEAEICHUS JOCTOBEPHOCTH IOJNyYCHHOW WHQOpPMAalMH HAa OCHOBE HMEIOIIUXCS 3HAHWH M JIOTIONHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIOJIB30BAaTh MNpPU BBIOJHEHWH YYEOHBIX 33JaHUM HAYYHO-TIONYJSIPHYIO JIUTEpatypy (U3MYEecKOro conepaHus, CIPaBOYHBIC
Marepuaibl, pecypcsl cetu MHTepHeT; BinazeTb npuéMamMM KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs HMHPOPMALMH W3 OTHON

3HAKOBOM CHCTEMEI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHWS HA OCHOBE WH(MOPMAIMM W3 HECKOIBKHX HCTOYHHKOB (DH3MUECKOTO
coJiepKaHusl, MyOJMYHO TMIPENCTaBIATh pPE3yJIbTaThl MPOEKTHOM WIIM HCCIIEN0BATEIbCKOW IESTEIbHOCTH, MPH 3TOM TPaMOTHO
MCTIOJIB30BaTh N3YYCHHBIN MOHATUHHBINA anmapaT H3y4yaeMoro paszena (pU3uKu ¥ COMPOBOXAATH BBICTYIUIEHHE MPe3eHTalrel ¢ yIETOM

0COOEHHOCTEH ayANTOPHH CBEPCTHHUKOB

1.21

IIPpU BBIITOJIHCHUN y‘le6HLIX IMPOCKTOB U I/ICCHC,[[OBaHI/Iﬁ (1)I/ISI/I'{€CKI/IX IpouccCCoOB pacupeaAciiATh 00513aHHOCTH B rpymnmne B COOTBETCTBHUU
C IMOCTABJICHHBIMHU 3aJa4aMH, CIICOWTH 3a BBIIIOJHCHUECM IlJIaHa JehCcTBUH U KOPPEKTHUPOBATH €ro, a/ICKBATHO OLICHUBATH COOCTBEHHBIH

BKJIaJ B JCATCIBbHOCTD I'PYIIIIbLI, BEICTPAMBATh KOMMYHHUKATUBHOC BBHHMOﬂeﬁCTBHC, IOPOABJIAA TOTOBHOCTH pa3p€iiaTh KOH(,J[)J'II/IKTBI

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon
pa3n
eJa

JJEMCEHTA

IIpoBepsieMbie 31eMEHTHI COAEPHKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIEI'O MUPA

®usznka — Hayka o npupone. SBneHus npuponpl. PU3NYECKHUE SIBICHUS: MEXAaHUYECKHE, TEIJIOBBIE, 3JIEKTPUYECKUE,

MaromTHBIC, CBETOBBIC, 3BYKOBBIC

®duznueckue BEIUYHMHBL I/I3M€peHI/Ie (1)I/I3I/I‘-ICCKI/IX BeIUUMH. Duznuyeckue HpI/I60pBI. HOl"peI_LIHOCTb HBMepCHHﬁ.

MC)K,I[YHa]’_)O)_IHaSI CHUCTEMA COAMHUIL

ECTECTBCHHOH&Y‘-IHLIFI MCTOJ IIO3HAHMA: Ha6J'IIO,Z[eHI/IC, IIOCTaHOBKa HAY4YHOI'0 BOIIpOCa, BBIJABMIXXCHUE THUIIOTES,

DKCIIEPUMEHT 10 MTPOBEPKE TUIIOTE3, O0BsICHEHNE HAOII0IaEMOTO SIBJICHUS




14 Onucanue GU3NIECKUX SIBJICHUH C MOMOIILI0O MOETIEH
[IpaxTrueckue paboTHI:
##HPar###l3MepeHre pacCTOSHUH.

1.5 #H##Par##l3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TEa.

#H##Par###OnpeneneHue pa3MepoB MajbIX Tell.

H#H##Par##H3MepeHre TeMIepaTypsl IPH IMOMOIIH KHUIKOCTHOTO TEPMOMETPA U IATUYHNKA TEMIIEPaTyPhI

INEPBOHAYAJIbHBIE CBEJIEHIA O CTPOEHNMU BEILECTBA

###Par###CrpoeHne BemIecTBa: aTOMBI M MOJIEKYJBI, MX pa3Mmepbl. OIBITHI, OKa3bIBAIOIIAE IHCKPETHOE CTPOEHHE

2.1
BEIIIECTBA
59 ###Parf## ] BrkeHue yacTull BeniecTBa. CBsI3b CKOPOCTH JABIKEHHS UYacTHIl ¢ TemIepaTypoi. bpoyHoBckoe nBukeHue,
‘ mubdysus
23 B3aumopeiicTBre 4acTHI] BeIIECTBA: MPUTSHKEHUE W OTTAJIKHBAHHUE
4 H#iHPar##t# ArperaTHple  COCTOSIHUSL BEILECTBA: CTPOEGHUE Ta30B, XKHUIAKOCTEH M TBEPABIX (KPUCTAIIMYECKHX) Tel.
' B3anMocBsA3b MEXy CBOHCTBAMH BELICCTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM
2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[MpakTuueckue padOTHI:
6 H#iHPar####Onenka fuaMeTpa aToMa METOAOM PSIIOB (C MCTOIBb30BaHHEM (QOTOrpadumii).
' #H##Par###ONbITHI 110 HAOJIOJICHUIO TEIJIOBOTO PACIIUPECHHUS T'a30B.
#H#Par###OnpIThl 10 00HAPYKEHUIO JSHCTBHUS CHUJI MOJICKYJISIPHOTO PUTSKCHUS
JIBDKEHUE Y B3BAMMOJIEMCTBUE TEJI
3.1 Mexanndeckoe JBHKeHHe. PaBHOMEpHOE W HepaBHOMEPHOE IBHIKEHHE
3.2 #H#HPar###Cropocth. CpefHsis CKOPOCTh NPY HEPABHOMEPHOM JIB)KEHUH. Pacuér MyTH U BpEeMEHH JIBHKEHUS
13 SIBnenne wHEpIMH. 3aKOH WHEPIWU. B3aumoseiicTBre Ten Kak MpUYrHA U3MEHEHHS CKOPOCTH JBHKEHHA Ten. Macca kKak
' Mepa MHEPTHOCTH Tella
34 #i#HPar### [ InoTHOCTH BemecTBa. CBs3b INIOTHOCTH C KOJIMYSCTBOM MOJICKYJ B €IMHMIIC 00bEMaA BEllleCTBA
3.5 Cua Kak XapaKTepUCTHKA B3aMMOJASHCTBHS TeJ




3.6

Cuta ynpyrocTty ¥ 3akoH I'yka. Mi3aMepeHune CHIIBI ¢ IOMOIIIBIO JHHAMOMETpa

3.7 #i#Par#H SIsnenne Tarorenus u cuia Tsokect. Crjla TSDKECTH Ha Ipyrux IlaHetax. Bec tenma. HeBecomocth

3.8 Cuna tpenus. TpeHHe CKOIbKEHUS U TPEHUE MOKosl. TpeHre B IPUPOJIe U TEXHUKE

3.9 ##HPar#H#H#Crno)keHre cuil, HallpaBJICHHBIX 110 OAHOM NpsiMoi. PaBHOIEMCTBYIOMIAS CUJI
IIpakTiueckne paboTHI:
Ormpenenenne CKOPOCTH PaBHOMEPHOTO NBIDKCHUS (IIapuKa B JKUIKOCTH, MOJCIH JJIEKTPUICCKOTO aBTOMOOWIIST M TakK

3.10 nmanee). OmpenencHue CpeaHEH CKOPOCTH CKOJBXKEHUS OpyCcKa WIM MapuKa IO HAKIOHHOW Iiockocth. OmpenencHue
TUIOTHOCTH TBEpAOro Tena. OmbBITE, AEMOHCTPHPYIOIIME 3aBUCUMOCTh pacTskeHud (aeopmannu) MpYyKUHBI OT
MPWIOKEHHON CHtbl. ONBITBI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIBI TPEHHS CKOJBKEHHUS OT Beca Tejla W Xapakrepa
COIIPUKACAIOLIKUXCS MOBEPXHOCTEN

311 Odu3ryeckue SIBICHUS B MPHUPOC: TPUMEPBI IBIXKCHUS C Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOW M HEXXUBOW TPUPO/IE, ACHCTBUE

' CHWJIBI TPCHUSL B IPUPOJIC U TCXHUKE
3.12 TexHMYECKHE YCTPONCTBA: NMHAMOMETP, MOAITHITHUKHI

JIABJIEHUE TBEPJIBIX TEJL, KUJKOCTEHN U TA30B

4.1 JaBnenue TBEporo Tema. CrmocoObl YMEHbBIISHUS U YBEIIMUCHUS JaBICHHS

4.2 JlaBnenue raza. 3aBUCHMOCTb JIaBJICHUA ra3a 0T 00bEMa, TEMITePaTyphl

4.3 Ilepenaua mapieHus TBEPABIMU TEIaMH, XKUAKOCTIMHM M ra3amu. 3akoH Ilackais. ITHeBMaTHYeCKHE MAllIUHBI

44 3aBUCHMOCTb JAaBIICHUS )KUIKOCTH OT TIyOuHBL. [ mapocraTuueckuit mapagokc. Coobmarommecs cocyasl. [ mapasnndeckue
' MEXaHNU3MBbI

45 AtMocepa 3emmm u armocdepHoe naBieHue. [IpHUMHBI CymecTBOBaHWS BO3AYIIHON 000m04ku 3emin. OmbIT
‘ Toppuuemin. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHHS OT BBICOTHI HaJl YPOBHEM MODSI

4.6 Mamepenne atmochepHoro nasieHus. [IpuOopsl 1jis n3MepeHUs aTMOC(HEPHOTO AaBICHUS

4.7 JlerficTBHe )HIKOCTH U Ta3a Ha MOrpyXEHHOE B HUX Tes10. BeiTankuBarorias (apXxuMenoBa) ciiia. 3aKkoH ApxuMena

4.8 IIraBanue Ten. Bo3myxonnaBanue

4.9 [IpakTHyeckue pabOThI:




I/ICCJ'IC,I[OBB.HI/IG 3aBUCUMOCTH B€Ca T€jJIa B BOAC OT 00BEMa HOpr)KéHHOﬁ B JXHUIAKOCTb 4YaCTH TEa. OHpeILeJ’IEHI/Ie
BI)ITaJIKI/IBaIOH_Ieﬁ CHJIBI, ,Z[eI}'ICTBYIOHleﬁ Ha TCJIO, HOprméHHOQ B KHUIOKOCTbB. HpOBepKa HC3aBHMCHUMOCTHU BI)ITaJIKI/IBaIOH_Ieﬁ
CHIJIBI, HeﬁCTByIOHleﬁ Ha TCJIO B KMJIKOCTH, OT MACChI TCJa. OHI)ITBI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD BI)ITaJIKI/IBaIOH_Ieﬁ
CHIJIBI, HCﬁCTByIOH.[efI Ha TCJIO B XKUIKOCTH, OT 00BEMa HOpr)KéHHOfI B XKUJKOCTb 4aCTHU TC€JIa U OT IINIOTHOCTH XHUIAKOCTH.

KoHcTpyHnpoBaHHe apeoMeTpa Wi KOHCTPYHPOBAHHE JOJIKH H ONpeIecHHE €€ IPy30I0abEMHOCTH

4.10

dusnueckue sBJACHMS B IPUPOJIS: BIMSIHUE aTMOC(HEPHOTO JIABJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE PhIO

4.11

TexHUUYecKHE YCTPOMCTBA: COOOLIAIOUIMECS COCYIbl, YCTPOMCTBO BOJONPOBOAA, TMAPABIMYECKHH IPEcC, MaHOMETP,

OapoMeTp, BEICOTOMEP, MOPIIHEBOH HACOC, ApECOMETP

PABOTA, MOIIHOCTB, SOHEPI'MA

5.1 Mexanudeckas paborta

5.2 MexaHn4ecKass MOIIHOCTh

5.3 IIpocThle MEXaHM3MBI: pbIuar, 070K, HAKIOHHAS IIOCKOCTh. IIpaBHIIO paBHOBECHSI phluara

5.4 [TprMeHeHre TpaBHIa PABHOBECHUS phIvara K 0JIOKY

5.5 «3omno0Toe mpaBuioy MexaHukd. KoadhGUIMEHT m0Je3H0ro AeHCTBUS MeXaHH3MOB. IIpocThie MeXaHHU3MBI B OBITY M TEXHHKE

5.6 [ToTrennmanpHas YHEPTUHU TeJIa, MOAHATOr0 Haj 3eMIIEN

5.7 Kunernueckast sHepTUsI

5.8 [TotHast MeXaHWJIeCKast YHEPTUs. 3aKOH H3MEHEHHS M COXPAHCHHS MEXaHUICCKOW SHEPTHH
[MpakTuyueckue padOTHI:

59 #H##Par###Onpenenenue pabOThl CHJIBI TPEHUS IMPH PAaBHOMEPHOM ABIKCHHH TeJa MO TOPU30HTAIBHON MOBEPXHOCTH.

' Uccnenosanue ycinoBuil paBHoBecusi peiuara. M3mepenue KIIJ| nakinoHHON miockoctd. M3yueHue 3akoHa COXpaHEHUA

MEXaHMUYECKOI 3HEPrUun

5.10 Duszudeckue sIBJISHUS B IPUPOJIE: phlUard B TeJie YeJIOBeKa

5.11

Texanueckue yCTpOfICTBai pbIyar, HO}IBI/I)KHLII‘/’I n HCHOZ[BH)I(HBIﬁ 6J'IOKI/I, HaKJIOHHAaA INIOCKOCTH, IMPOCTHIC MCXAaHU3MbI B

OBITY




8 KUIACC

Kon K
pa3nie o IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
3JIeMeHTa
Ja
TEITJIOBBIE SABJIEHWS
61 OCHOBHBIC TTOJIOKCHISI MOJICKYJIIPHO-KUHETHUECKOW TEOPUU CTPOCHMSI BellecTBa. Macca U pasMephl MOJIEKYIL.
. OIIBITHI, NOJITBEPIKIAIOIINE OCHOBHBIEC MOJIOKEHUS MOJIEKYJIIPHOKHHETHICCKON TEOPUH
6.2 Moeau TBEPAOro, SKUAKOI0 K ra3000pa3Horo COCTOsSHUM BeriecTsa. Kpucranmnueckue u aMophHEIE Tena
63 OObsiCHEHNE CBOWCTB Ta30B, JKUIKOCTEH W TBEPABIX TEN HA OCHOBE IOJIOXKEHUN MOJEKYJSIPHOKHHETHIECKOM
. TEOPUH
6.4 CMauMBaHKC U KalWUIIPHBIC SIBJICHUS
6.5 TemIoBoe pacIMpeHne 1 CKaTHe
6.6 Temneparypa. CBsizb TEMIIEPaTypPhl CO CKOPOCTHIO TEINIOBOTO JIBM)KCHHUS YACTHII
6.7 BuyTpennss sHeprus. CnocoObl H3MEHEHUS BHYTPEHHEH SHEPIHUH: TEILIONepeada U COBEpIICHHE PadOTHI
¢ 6.8 Buel Temionepeaayn: TEMI0NPOBOIHOCTh, KOHBEKIIHS, H3TyUCHUE
6.9 KonmyecTBo TemIoTHL. Y aeibHas TeIIOEMKOCTh BEIISCTBA
6.10 TennooOMeH | TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOrO OalaHca
6.11 [11aBeHrE ¥ OTBEPACBAHNE KPUCTAINIMYCCKUX BEIISCTB. Y IeIbHAs TEIUIOTA MIJIABICHHS
6.12 [TapooOpa3oBanue u KoHneHcanus. Mcnapenue. Kunenue. Y aenbHas Teriora mapooopa3oBaHusi. 3aBUCUMOCTh
' TEeMIIEpATyPhl KHIICHUS OT aTMOC(HEPHOr0 JABACHHS
6.13 BaaxxHocth Bo3gyxa
6.14 OHeprus TOIMBa. Y NeIbHas TEIIOTa CTOPAHMSI
6.15 [punanuner padotbl TeroBbix aeurareneid KIIJ[ TemmoBoro ppuratens. TeruioBele JBHTATENd W 3alluTa
' OKpY>Karolen cpeibl




6.16

3aKoH COXpPAaHCHMA U ONPEBpAICHUSA SHCPIUK B TCIIJIOBLIX ITPOLECCAX

[IpakTrueckue paboOTHI:

H#HPar###OnBITE IO 00HAPYKEHUIO JEHCTBHS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

###Par###OnBITH TIO BRIPAIIUBAHIIO KPUCTAIIJIOB TIOBAPEHHOM COJIM WIIK caxapa.

#iH#Par####ONBITHI 110 HAOJIIOICHHUIO TETJIOBOTO PACIIMPEHHUS T'a30B, KHUIKOCTSH U TBEPIBIX TEI.
###Par##HOnpenencHue naBIeHUs BO3TyXa B Oa/UTOHE MITIPHIIA.

#H##Par##HONBITE, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHUS BO3AyXa OT €ro o0hEMa WM HArpeBaHUsS WU
OXJIAXKICHHSI.

##HPar##l IpoBepka THUMOTE3bl JTUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJOMKA >KUAKOCTH B TEPMOMETPHUYECKON

TpyOKe OT TeMIepaTyphbl.

017 #H##Par#H#HHaOmoieHe M3MEHEHUs] BHYTPEHHEH OJHEPrHUHM Teja B pe3ysbTaTe TeIuionepeaadyn W padoThI
BHCHUIHUX CHII.
##HPar##lIccnenoBanue sIBIEHUS TEIJI0O0OMEHa PU CMEUINBAHUH XOJIOJHON U ropsSYel BOJBI.
#H##PartH##Onpenenenrie  KOMMYECTBA TEIJIOTHI, IOJYYCHHOTO BOJOW TPH TEIIOOOMEHE C HArpeThiM
MCTAJINIMYCCKUM HUJIIMHAPOM.
###Par##HOnpeneneHue yaenpbHON TEIUIOEMKOCTH BEIIECTRA.
##HPar##lIccnenoBanue npoiiecca UCTapeHuUs.
##HPar###Onpenenenne OTHOCUTENFHON BIaAKHOCTH BO3/AyXa.
#H##Par#H#OnpenencHre yaeIbHON TEIUIOTHI TIABJACHUS JIbJIA.
dusnyeckue SBICHUS B IPUPOE: MOBEPXHOCTHOE HATSXKEHNE U KAIWJUIIPHBIC SIBIICHUS B IPUPOJE, KPUCTAILIIBI
6.18 B mpupoje, usnydeHue CojHLa, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl; 00pa3oBaHME POCHI, TyMaHa, WHES,
CHera.
TexHuueckne yCTPOMCTBA: KaNMJULSIPBI, IPUMEPHI HCIOJIB30BAHUS KPUCTAUIOB, YKUIAKOCTHBIA TEPMOMETP,
6.19 JaTYUK TEMIepaTyphl, TEPMOC, CHCTEMa OTOIUICHHS [IOMOB, THTPOMETPHI, IICHXPOMETp, IMapoBas TypOHHA,

JBUTATCJIb BHYTPCHHECTO CIrOpaHus.

OQJIEKTPUYECKHWE 1 MATHUTHBIE SABJIEHUA




7.1

OnexTpu3anus Te. J[Ba pojia SIIeKTPHYSCKHX 3apsa0B

BsanmoneiictBre 3apspkeHHBIX Tenl. 3akoH KyrnoHa (3aBUCHMMOCTH CHIIBI B3aWMOJEWCTBHSA 3apsHKEHHBIX TN OT

72 BEJIMYUHBI 3aPSII0B U PACCTOSIHUS MEXKTY TEIAMH )

73 OnexTpudeckoe mose. Hanpsok€HHOCTh AIeKTpUdeckoro noist. [IpuHIuI cynepro3uiuy 3IeKTPUIeCKUX MoJei
' (Ha KaYeCTBEHHOM YPOBHE)

=4 Hocurenn amekTpuyeckux 3apsamoB. DIIEMEHTApHBIA dnekTpudeckuil 3apsia. Ctpoenne aroma. [IpoBomHUKHN U
. JIDJCKTPHKU

7.5 3aKOH COXpaHEeHHUs dIESKTPUUCCKOTO 3apsia

7.6 DIIEKTPUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHMUS DJICKTPHYECKOTO TOKA. ICTOYHHMKHU IOCTOSIHHOTO TOKA

77 JleiCTBHS 3JEKTPUYECKOr0 TOKa (TEILUIOBOE, XMMUYECKOE, MAaTHUTHOE). DJIEKTPUYSCKUI TOK B KHUAKOCTIX U
' raszax

7.8 Onekrpuueckas nenb. Cuita Toka. DIEKTPUISCKOe HANPSHKEHUE

7.9 ConpoTuBJICHHE IPOBOJAHUKA. Y ACIbHOE CONPOTUBJICHUE BEIICCTBA

7.10 3axon Oma jyisl yJacTKa e

7.11 [TocnenoBaTenpbHOE U MAPAIICIBHOE COSTMHEHNE ITPOBOIHIUKOB

7.12 PaboTa 1 MOIITHOCTB AIEKTpUYECKOro Toka. 3akoH JIxkoyis — JleHna

7.13 ONEKTPUIECKHUE I B MOTPEOUTENH dIECKTPHUIECKOM dHEprun B ObITy. KOpoTKOE 3aMbIKaHHE

7.14 IlocTostHEBIE MarHUThL. B3auMoIeMCTBUE TOCTOSSHHBIX MArHATOB

7.15 MarauTtHOE 1moje. MarauTHoe noJjie 3eMJId U ero 3HauCHUe JUIs )KU3HHM Ha 3eMIIe

7.16 OnpIT Opcrena. MarHuTHOE T0JI€ JICKTPUYECKOTro ToKa. [IpuMeHeHne 3J1eKTPOMarHuTOB B TEXHUKE

17 JleficTBE MarHUTHOTO TIOJIS HAa TPOBOJAHHUK C TOKOM. DJIEKTPOJBHUTATEIh MOCTOSHHOTO TOKA. Vcmonan3oBaHMe
' SJICKTPOJABHUTaTEIeH B TEXHHUECKUX YCTPONCTBAX U HA TPAHCIIOPTE

7.18 OnpiTel Dapajes. ABleHHE IEKTPOMAarHUTHON MHAYKIMHU. [TpaBumiio JleHna




7.19

OnekrporeHepatop. CriocoObl MOMY4YEHUS BIIEKTPUUECKOW SHEPruu. DIIEKTPOCTAHIMH Ha BO300HOBIISIEMBIX

HCTOYHHKAX SHCPTUHU

7.20

[IpaxTHueckue paboOTHI:

OMBITHI IO HAOTIOACHUIO AJICKTPU3AINH Tl MHAYKIHEH U IPU COTPUKOCHOBEHUH.

HccnenoBanne AedcTBUS 3IEKTPUUECKOTO MOJIS HA MPOBOIHUKH U JUJIEKTPUKH.

COopka u mpoBepKa padOTHI MIEKTPUUECKOH IIEITH ITOCTOSHHOTO TOKA.

W3mepenne u peryarupoBaHUe CHIIBI TOKA.

W3mepenne u peryimpoBaHue HAPSDKCHHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MJIYIIETO 4YE€pe3 PE3UCTOpP, OT CONPOTUBIIEHUS pe3ucTopa u
HampsOKEHHUs Ha Pe3UCTope.

OMBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh D3JICKTPUUYCCKOTO COMPOTUBJICHHUS IMPOBOJHUKA OT €ro JIJTHHBI,
TJIOMIA/IM TIONIEPEYHOT0 CEUEHHUs M MaTepraa.

[IpoBepka mpaBuiIa CIOKEHUS HANPSLKEHUH MPH MOCTIeI0BaTeIbHOM COEMHEHNHN IBYX pe3ucTopoB. [IpoBepka
MpaBwJIa A7l CUJIBI TOKa MPH MapayUIebHOM COeTUHEHHH pe3ucTopoB. OmnpeneneHne padoThl dJIEKTPUIECKOTO
TOKa, UAYIIETo yepe3 pesuctop. OmnpeneneHne MOITHOCTH AIEKTPHUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOpE.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO uYepe3 JIaMIOYKy, OT HampspkeHus Ha Heill. OmpenerneHue
KIIJI warpeBarens. VcciemoBaHWe MAarHUTHOTO B3aWMOJACHCTBHUS IOCTOSHHBIX MAarHuTOB. M3ydeHue
MAarHMTHOTO TIOJIsI TIOCTOSIHHBIX MAarHUTOB TPU WX OOBEAMHEHUM W paszjeicHuu. lcciienoBaHue ACHCTBUS
JNEKTPUYECKOTO0 TOKAa HAa MAarHUTHYI0 CTpenKky. OIBITbI, JEeMOHCTPUPYIOUIHE 3aBUCHMOCTH  CHJIBI
B3aUMOJICUCTBHSI KAaTYyIIKA ¢ TOKOM M MarHWTa OT CHJIBI TOKAa W HAmpaBlieHUs TOKAa B KaTymike. M3ydeHue
JIEHCTBUS MAarHUTHOTO TIOJIS Ha TIPOBOJIHUK ¢ TOKOM. KoHCTpynpoBaHue u u3ydeHrue paboThl SJIEKTPOIBUTATEINS.
Mamepenne KIIJ[ snexTpoasurarenbHoil ycTaHOBKHA. OTBITH MO UCCIIEMTOBAHUIO SIBICHUS DJICKTPOMArHUTHON

MHAYKIHUHU. UCCIICIOBAHUC W3MCHCHUM 3HAUCHUS U HarpaBJICHUA HHAYKIIMOHHOT'O TOKa

7.21

duzndeckue SABICHUSI B MMPpUPOAL: DJICKTPUICCKUC SABJICHUS B aTMOC(bepC, QJICKTPUICCTBO KUBBIX OPraHN3MOB,

MAarduMTHOC I10JIC 3€MJ'H/I, ﬂpeﬁd) IIOJIFOCOB, POJIb MArHUTHOI'O IT0JIA OJIA )KM3HHM Ha 3CMJ'IC, HOJIAPHOC CUAHUC

7.22

TexXHHYECKHEe YCTPOMCTBA: DJIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHUK DJICKTPUIECKON IHEPTHUH,




3JIEKTPOOCBETUTENIbHBIE ~ NMPHOOPBI,  HarpeBaTeNbHBIE  AICKTPONPHOOPHl  (IIPUMEPHI),  IJIEKTPHUUECKHE

OPpCAOXPAHUTCIIN, JICKTPOMATIHUT, DJICKTPOABHUIATCJIb IIOCTOAHHOI'O TOKA, FTCHEPATOP NOCTOAHHOI'O TOKA

9 KJIACC
Kon Kon
pasn [IpoBepsiemMbIe AIEMEHTHI COJICPKAHUS
JJIEMEHTA
ena
MEXAHWYECKUE ABJIEHHW A
8.1 MexaHndeckoe ABrKeHne. MarepuaiibHas Touka. CHcTemMa oTcuéra
8.2 OTHOCHUTEJIBHOCTh MEXAHUYECKOTO JIBHYKEHUS
8.3 PaBHOMEpHOE MPSIMOJIMHEHHOE JBHKCHIEC
##Par###HepaBHoMepHOEe TpsAMonuHEHOe JBMKeHHe. CpeAHssi W MIHOBEHHAas CKOPOCTh Tena Ipu
8.4 HEPABHOMEPHOM JIBUKCHHUU
8.5 Yckopenne. PaBHOYCKOpEHHOE MPSIMOIMHEHOE ABMKCHUE
8.6 #iPar#t##CBoOoaHOe majieHue. OnbiTel [ammies
8 ##HPar##PaBHOMepHOE NBMKEHHE MO OKpYXHOCTH. llepmon m wactota oOpamieHws. JlwHeitHas u yrioBas

8.7 cKopocTH. LleHTpocTpeMuTeTbHOE YCKOPEHUE
8.8 [TepBoIii 3akoH HploTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 #H#HPar#H##1 [puHIAIT CYTISPIIO3UITUH CHJI
8.12 Cuna ynpyroctu. 3akon ['yka
8.13 #i#HPar###Cuna TpeHHs: CHIa TPSHUSI CKOJIBKCHHUSI, CHJIa TPEHHS ITOKOS, APYTHE BUBI TPCHUS
8.14 ###Par##H#Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS




8.15

JBmxenue mranet Bokpyr Coxria. [lepBas kocMudeckast CkopocTh. HeBECOMOCTD M eperpy3Ku

8.16 PaBHOBecHe MaTepuaTbHON TOUKH. AOCOIIIOTHO TBEPIOE TEIIO

8.17 ###Par#HHPaBHoBecHe TBEPIOTO TeJla C 3aKPEIIEHHON 0ChI0 BpamieHusi. MoMeHT cuibl. [IeHTp TshkecTH

8.18 Nmmynsce Tena. MizMeHeHne uMiryibca. UMITYJIbC CHITBI

8.19 3aKOH COXpaHEeHHUs UMITYJIbca

8.20 #HiHPar##PeakTHBHOC JBMKCHUE

8.21 Mexannueckas paboTa ¥ MOIIHOCTD

8.22 Pabora cuil TshKeCcTH, yIpyroct, TpeHus. CBsA3b SHEPTHU U pabOThI

8.23 [ToTeHIManpHas SHEPIHs Tena, MOJHITOr0 HajJ HOBEPXHOCTHIO 3eMIIH

8.24 IloTeHnmanpHasi YHEPTUs CKATON IPYKUHBI

8.25 #H##Par#HHKunetnueckas sHeprus. TeopeMa 0 KHHETUIECKON DHEPTHH

8.26 #i#HPar###3aKkoH cOXpaHSHHS MEXaHUYECKON YHEPTHH
[IpakTrueckue paboTHI:
Ompenenenue CpemHel CKOPOCTH CKOIBKEHHMSI OpycKa WM JBYIKEHUS IIapyKa MO HAKJIOHHOW IIJIOCKOCTH.
OmpeneneHue YCKOPEHUS Tella MPH paBHOYCKOPEHHOM JBI)KCHHH 110 HAKJIOHHOHN TUIOCKOCTH.
Hccnenopanre 3aBUCUMOCTH IyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HavaIbHOH CKOPOCTH.

8.7 [IpoBepka TUMOTE3bI: €CJIM NMPH PABHOYCKOPSHHOM JBM)KCHHUU 0€3 HAaYallbHOW CKOPOCTH ITyTH OTHOCSATCS Kak

' PSAI HEYETHBIX YUCEI, TO COOTBETCTBYIOIINE MMPOMEKYTKHA BPEMEHU OJTMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHJIBI HOPMAaNbHOrO JaBieHus. OmnperereHue
ko3 uienTa TpeHus ckobxkeHus. OnpezeneHue KECTKOCTH npykuHbl. OnpeseneHrue padboThl CUIIBI TPEHUS
MIpY PAaBHOMEPHOM JBH)KCHUH TeJja MO TOPU30HTAIbHONW moBepXHOCTH. OnpeeneHue padoThl CHIIbI YIIPYTroCTH
[PH HOIbEME IPy3a C MCIOIH30BAHNEM HEMOABIIKHOIO U IOIBIIKHOTO OJIOKOB

228 dusndeckue SIBICHUS B MPUPOE: NPUINBBI U OTJIHBHI, ABMKEHUE TuTaHeT COJMHEYHOW CHCTEMBI, PEaKTHBHOE

' JIBIDKEHUE JKMBBIX OPTaHH3MOB
8.29 TexHUYeCKHe YCTPOHCTBA: CHUAOMETD, JATYMKH IOJIOKEHHUS, PACCTOSHHS M YCKOPEHMSI, PAKETHI

MEXAHMWYECKHWE KOJIEBAHUA U BOJIHBI




9.1 KonebarenpHoe nprkeHne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHUH: IEPHO, YACTOTa, aMIUIUTYaa
9.2 MareMaTHdecKuil U NPy KUHHBIA MasTHUKH. [IpeBpalienne SHepruy mpu KoJie0aTeIbHOM JIBHYKCHIH
9.3 3aryxaronue Kojaebanus. BeiHykIeHHbIe Kolebanus. Pe3oHaHc
04 Mexanndeckue BOHBI. CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbpHBIC W MOMIEPeYHbIe BONHEL. J[JTMHA BOJHBI U
' CKOpOCTB €€ pacnpocTpaHeHusl. MexaHn4eCKHe BOJHBI B TBEPAOM Telle, CCHCMUYECKHE BOJIHBI
9.5 3ByK. ['pOMKOCTb U BbIcOTa 3ByKa. OTpaKeHHE 3BYKa
9.6 HMHbpa3ByK U YIBTPa3BYK
[pakTrueckue paboOThI:
OnpeneneHue 4acTOTHI U MEPHOJIa KoJIeOaHUI MaTeMaTHYECKOTO MasTHUKA.
OnpeneneHue 4acTOThI U MepHojia KoJaeOaHui MpyKUHHOTO MasiTHHKA
9.7 Hccnenopanne 3aBHCUMOCTH TIEpHO/Ia KOIeOaHUH MOABEIIEHHOTO K HUTH Tpy3a OT AJWHBI HUTH. MccnenoBanue
3aBUCHMOCTH MEPHOIa KOJIeOaHUI MPYKUHHOTO MasiTHUKA OT MacChl rpy3a. [IpoBepka HE3aBUCUMOCTH TIEpUOJIa
KojieOaHuil rpy3a, MOABEIIEHHOIO K HUTH, OT MAacChl Tpy3a M *KECTKOCTH MPYKUHBL M3MepeHue yckopeHus
CBOOOJIHOTO MaJICHHUS
03 dusnyecknue SBICHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB XUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYCCKUE BOJIHBI,
' IIYHAMH, X0
9.9 TexHHYeCKHe YCTPOHCTBA: 9X0J0T, HCIOJAb30BaHME YIBTPA3BYKa B OBITY M TEXHHMKE

10

OJIEKTPOMATHUTHOE ITOJIE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DIEKTPOMArHUTHOE MOJe. DIEKTPOMArHUTHBIE BOJHEI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH

10.2 I1Ikayra 2JIeKTpPOMAarHUTHBIX BOJIH

10.3 DJleKTpoMarauTHas nmpupoja ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA

10.4 [IpakTrueckne paboOTHI:
' M3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOHIBHOTO TeaehoHa

10.5 dusnyecKue SIBICHUSI B IPUPOJIC: OMOIOTHIECKOE ACHCTBIE BUANMOTO, YIBTPA(PHOIECTOBOTO M PEHTTEHOBCKOTO
' H3JTYYEHUN

10.6 TexHuyeckue yCTpoHCTBA: UCIIOJIB30BAHKE AJIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U




11

CBETOBBIE ABJIEHUA

11.1

JlyueBast Mojien cBeTa. ICTOUHHMKH cBeTa

11.2

[IpsAMoONIMHEHHOE PaCIPOCTPAHECHUE CBETa

11.3

Otpaxenue ceta. I1nockoe 3epkaiio. 3aK0H OTPAKEHUS CBETA

11.4

HpeJ’IOMJ’ICHHe cBeTa. 3aKOH OPECIOMIICHUA CBETA. IlonHoe BHYTPCHHCC OTPAXCHHUE CBETA

11.5

JInnaza. Xox mydel B TuH3E

11.6

OnTuyeckas cucrema d)OToanr[apaTa, MHKPOCKOIIa 1 TCJIICCKOIIAa

11.7

I'1a3 xak onTrdeckast cucteMa. ban30pyKoCTh B TaTbHO30PKOCTh

11.8

Paznoxxenue 6emoro ceera B criekTp. OnbiThl HhtoToHA. ClIOXKEHHE CIIEKTPaIbHbIX IIBETOB. JIMCIIepCHs CBeTa

11.9

[IpakTrueckue pabOTHI:

###Par##HlccnenoBaHue 3aBUCUMOCTH yTila OTPaXKEHHsI CBETOBOI'O JIy4a OT yTJjla HaJeHHUs.
#i#HPar##l13ydenne xapaKTepUCTUK N300paKEHUS IPEIMETa B TUIOCKOM 3epKaJe.

###Par##HlIccnenoBaHue 3aBUCUMOCTH yIJla IPEIOMJIEHHSI CBETOBOIO Jiydya OT YIVIa MAJE€HUS Ha CPAHUILE
«BO3IIyX — CTEKIIO».

#iHPar##l lomyueHre n300pakeHNH C IIOMOIIBIO COOMPAIOIIEH JTHH3HI.

##Par##Onpenenenne (pOKyCHOTO PaCCTOSHUS M ONTHYECKOH CHIIBI COOMPAIOIIEeH JTHH3BI.

###Par###OUBITH TIO Pa3I0KEHUIO0 OEJI0T0 CBETA B CIIEKTP.

#H##Par#H##ONbIThI 1O BOCHPHITHIO LIBETA IPSAMETOB IIPH UX HAOIIOACHUU Yepe3 IIBETOBbIE PHUILTPHI

11.10

®dusnueckue SBJICHUS B IMpUpoAC: 3aTMCHUA COJ’IHU;a n HyHI)I, OBE€Ta TCJ, ONITUYCCKHUC SABJICHHUA B aTMOC(l)epC

(uBet HeOa, pedpakius, paayra, MUpax)

11.11

TexHuueckue YCTpOﬁCTBaI OYKH, IICPUCKOII, (bOTOﬁHHapaT, OIITHYCCKHEC CBETOBObI

12

KBAHTOBbBI

E ABJIEHUA

12.1

OmneiTel Pezepdopnaa u mranerapHas Moaenas atroMa. Monens atoma bopa

12.2

Hcnyckanue u nornomenre ceera atomoM. KBanTel. JInHeWdaThie CIIEKTPHI

12.3

PannoakTuBHOCTE. Allb(ha, OeTa- M raMMa-H3TydeHHUs

12.4

Crpoenne aToMHOTO siyipa. HyKJIoHHAs MOJIENTh aTOMHOTO siyipa. M30Toms




12.5

Pa,Z[I/IOaKTI/IBHLIC OpEBpAIICHUAA. He'pI/IO,Z[ noJjiypacnaga aTOMHBIX €D

12.6 S nepHble peakipn. 3aKOHBI COXPAaHEHUS 3apsSI0BOT0 U MACCOBOTO YHCET
12.7 DHeprusi CBsA3M aTOMHBIX sijiep. CBsA3b MacChl M QHEPTUH
12.8 Peakumu cunTesa u genenus saep. Mcrounnku sHeprun ConHna u 388371
12.9 Snepnast sHepreTuka. JlelicTBUE paIi0aKTUBHBIX U3JIYYCHUH Ha YKUBBIC OPTaHU3MBI
[IpakTrueckue pabOTHI:
12.10 HaomroneHue CIUTONIHBIX W TUHEHYATHIX CIICKTPOB U3ITyUCHUS.
' HccenenoBanne TPEeKOB: U3MEPEHUE DHEPTUH YaCTHIIBI TI0 TOPMO3HOMY ITyTH (110 (hoTorpadusim).
W3mepenne paaroakTuBHOTO oHa
11 dusnveckue SBICHHUS B MPHUPOJIC. €CTECTBEHHBIA PaJUOAKTUBHBIN (DOH, KOCMUYECKHE JY4H, PaIdOaKTHBHOE
' M3JTy4eHHE MTPUPOJIHBIX MHHEPAJIOB, ICHCTBUE PAIMOAKTUBHBIX U3YYCHUN Ha OPTaHU3M YeIOBeKa
12.12 TexXHHYECKHEe YCTPONCTBA: CIEKTPOCKOI, MHAMBUAYIBHBIN TO3UMETp, KaMepa Buibscona




MPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJILHOM
INPOI'PAMMBbI OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

Kopn
nposep
s1eMOT0
TpedoBa
HUSA

IIpoBepsieMble TpeGOBaHUS K MPeAMETHBIM pe3yJabTaTaM 0a30BOr0 YPOBHSI OCBOCHHMS OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl OCHOBHOI0 001ero oopazoBanus Ha ocHoBe ®I'OC

[Nonumanue ponu GU3UKK B Hay4dHOW KapTWHE MHpPa; cHOPMHUPOBAHHOCTH 0A30BBIX IMPEICTABICHUI O 3aKOHOMEPHOH CBSI3U H
MMO3HABAEMOCTH SIBICHUHA NPHUPOIBI, O POJIHM SKCIEPUMEHTa B (H3HMKE, O CHUCTeMooOpasyiomeld ponu (U3UKH B Pa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJIOTHH, 00 BONIONUH (PU3MUYECKHX 3HAHUH M MX POJIM B LEIOCTHOW €CTECTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAJC POCCHHCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHPA, PA3BUTUE TEXHUKHU U TEXHOJOTUI

3HaHUA 0 BUAX MaTCpuu (BeH.IeCTBO n HOJ'IG), O ABHMKCHHHN KaK crocobe CylI€CTBOBaHUsI MATCPUHU, 00 aTOMHO—MOJ’IeKy.TIHpHOﬁ
TCOpUN CTPOCHHUA BCLICCTBA, O (1)PI3H‘{€CKOﬁ CYIIHOCTH SIBIICHUI pUPOAbI (MeX&HI/I‘IeCKHX, TCIUIOBBIX, JJICKTPOMArnuTHBIX M
KBaHTOBLIX); YMCHHE pa3jindaThb SABJICHHA IIO0 ONHMCAHUIO HUX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOLIUX
JaHHOC (1)I/ISI/I‘I€CKOC SIBJICHUC; YMCHHC PACIIO3HABATb IIPOSBJIICHUC H3YUCHHBIX (1)I/I3I/ILI€CKI/IX SIBIICHUN B OKpYy’KaromemM MHupe,

BBIICIISISI MX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenne ocHOBaMM MOHSTHIHOTO amlmapara U CHMBOJIHYECKOTO sI3bIKa (M3MKH M WCIOJNB30BAaHHE WX Ul PEUICHUs y4eOHBIX
3aja4; yMEHHEe XapaKTepH30BaTh CBOICTBA Tel, pusndeckue sBICHUs U MPOILECCH, UCIIONb3ys (pyHIaMEeHTabHBIE U SMIIUPHUECKIE

3aKOHbI

YMeHne onuceBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘{€CKI/IG SABJICHUS, UCIIOJIB3YA (1)I/I3I/I‘IGCKI/Ie BCJIIMYHHBI

BrageHue ocHOBaMHM METOJIOB HAYYHOI'O TO3HAHUS ¢ yU4ETOM COOJIIOICHUS MPaBUI O€30MACHOr0 Tpyaa: HaOIroAeHHE PU3NISCKUX
SIBIICHHIA:

YMEHHE CaMOCTOSITEIHHO COOMpATh HKCICPUMEHTAIBHYIO YCTAaHOBKY K3 JAaHHOIO HabOopa 000pyIoBaHHUS 1O WHCTPYKITUH,
OIMKCHIBATh X0/ OIBITA U 3aIMChIBATh €r0 PE3YJIbTaThl, (HOPMYJINPOBAThH BHIBOIbI;

MNPOBCACHUEC IIPAMBIX M KOCBCHHBIX I/I3MepeHI/II>'I (be/I3I/I'-IeCKI/IX BCIIMYMH. YMCHHC IUIAHHPOBATH HM3MCPCHHA, CaMOCTOATCIBHO




coOMpaTh SKCIIEPUMEHTAIBHYI0 YCTaHOBKY IO HWHCTPYKLWH, BBIUYMCIATH 3HAUYCHHE BEIWYMHBI W aHAJIM3UPOBATH IOJTYUYEHHBIE
Pe3yIbTaThI C YIETOM 3aIaHHOW TTOTPEUTHOCTH PE3yIbTaTOB U3MEPEHHUI;

MIPOBEJICHNE HECIOKHBIX OJKCIEPHUMEHTAIBHBIX HCCIEIOBAHHN; CAMOCTOSATENBHO COOMpAaTh JKCIEPUMEHTAJIhHYI0 YCTAaHOBKY H
MIPOBOJINTH HCCJIENOBAaHUE MO0 WHCTPYKIWH, MPEICTABIATH TOITYYCHHbIE 3aBHUCUMOCTH (PH3MYECKHUX BEJIWYWH B BUAE TaOIHI U

l"pa(]pI/IKOB, YYHUTHIBATH NOI'PCITHOCTH, ACJIaTh BBIBOJBI ITO PE3YybTaTaM MCCICI0BAHUA

[MonuMaHue XapaKTEPHBIX CBOMCTB (DPU3NUECKHX MOJENCH (MaTepualbHAs TOUYKa, a0COIIOTHO TBEPIOE TEJIO0, MOJEIH CTPOCHUS
ra3oB, JKUJIKOCTEH U TBEPABIX TEJ, TUTAHETapHAs MOJICNIb aTOMa, HYKJIOHHAs MOJIeTh aTOMHOTO AJ]Ipa) U YMEHUE MPUMEHSITh UX JUISI

00BsICHEHHS (PU3UYCCKUX TPOIIECCOB

YMenue o0bICHATD (1)I/I3I/ILI€CKI/IG IIpOLUCCChI U CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPHUCHTUPOBAHHOI'O
XapakTepa, B 4YaCTHOCTH, BBIABIIATH IPUYIMHHO-CICACTBCHHBIC CBA3W U CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha N3Yy4YCHHBIC CBOMCTBa

(][)I/ISH‘ICCKI/IX HBJ'IeHPIfI, (][)I/ISH‘ICCKI/Ie 3dKOHbI, 3dKOHOMCPHOCTH U MOJACIIN

YMmeHue pemiath pacuéTHble 3amaud (Ha 0aze 2 — 3 ypaBHEHHI), MCHONB3Ysl 3aKOHBI W (POPMYIBI, CBS3BIBAIOIINE (PUIUUECKHUE
BEJIMYHMHBI, B YACTHOCTH, 3aIMCHIBATh KPATKOE YCIOBUE 3aJa4M, BBISBIATH HEAOCTAIOUINE NAHHBIC, BHIOUPATH 3aKOHBI H (POPMYJIBL,
HEOOXOJMMBbIe UIsi €€ pelleHHs, HCIOJb30BaTh CIPABOYHBIC JaHHBIE, NMPOBOMUTH Pacu€Thl W OICHWBATh PEATUCTUYHOCTH
NOJYYEHHOTO 3HAa4YCHUS (PU3NYECKON BEIMYMHBI, YMEHHE ONPEACNIATh Pa3MEepHOCTh (U3UUECKOW BEIMYUHBI, TIOXYYEHHOH MpH

pelICHUY 3aJa4uu

Vmenne XapaKTCpHU30BaTb NPHUHIUIIBL HCﬁCTBHH TCXHHUYCCKUX yCTpOﬁCTB, B TOM 4YHCJI€ OBLITOBBIX HpI/I60pOB, 1 MPOMBINIICHHBIX
TCXHOJOTHYCCKHUX TMPOLCCCOB IO HUX OIMHUCAHUIO, HCIIOJIB3Yysd 3HAHUA O CBOICTBaX (1)I/I3I/I‘IGCKI/IX SIBIICHUH H H606XOZLI/IMLIG

d)I/I3I/I‘ICCKI/I€ 3aKOHOMCPHOCTH

10

YMeHHE UCIONIBb30BaTh 3HAHKUS O (PU3UUECKUX SABJICHHUIX B TIOBCCAHEBHOM XHU3HU )i o0ecreyeHrs 0€30IaCHOCTH IIPU 00palleHUur
¢ OBITOBBIMH MPUOOPAMHU U TEXHUYCCKHMH YCTPOMCTBAMH, COXPAHCHHMSI 3M0POBbsI U COOIFOACHUS HOPM DKOJOTUYECKOI'O IIOBEICHHS
B OKpY’Karomed cpefe; MOHHMaHHEe HEOOXOMUMOCTH NPUMEHEHUS MOCTIKCHHH (U3UKA W TEXHOJOTHHA I PAMOHATHLHOTO

MIPUPOIOTIOTH30BAHHUS

11

OnbIT IIOMCKa, Hp€06pa3OBaHI/I$[ " OpCACTaBJICHUA I/IH(l)OpMaL[I/II/I (1)I/I3I/I"ICCKOFO COACPIKAHUA C UCIIOJIb30BAHUEM I/IH(l)OpMa]_II/IOHHO—
KOMMYHUKATUBHBIX TCXHOJ’IOFI/Iﬁ; YMCHHE OLICHUBATHh JOCTOBCPHOCTH HOJ'Iy‘leHHOfI I/IH(l)OpMaLII/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUU U
AONOJJHUTCIIBHBIX MCTOYHHUKOB; YMCHHC HCIOJIb30BATH IMPHU BbINOJIHCHUN y‘l€6HLIX 3a,[[aHHfI HAaY4YHO-TIOIIYJIAPHYIO JIUTCPATYpPY
(1)H3H‘ICCKOFO COACPIKAHHNA, CIIPAaBOYHBIC MATCpHUaAJIbl, PECYPChl CCTHU I/IHTCpHeT; BJIaACHUC 0a30BBIMM HAaBBIKAMU Hp€06pa3OBaHI/I$I

I/IHd)O'pMaLII/II/I n3 O,HHOﬁ 3HAKOBOM CHCTEMbI B JAPYI'YIO, YMCHHUEC CO31aBaTh COOCTBEHHBIC MHCHMEHHEIC U YCTHBIC COO6H.I€HI/I$I Ha




OCHOBC I/IH(bODMaLII/II/I 13 HCCKOJIBKNX HCTOYHUKOB

ITEPEYEHD DJIEMEHTOB COJIEP)KAHUS, TPOBEPSIEMBIX HA OI'D IO ®U3UKE

Kon

IIpoBepsieMblii 31eMEHT CO/IEPKAHUS

1

MEXAHWYECKHUE SBJIEHUA

1.1

MexaHnu4deckoe JABHXXCHUC. MaTepI/IaJ'ILHaﬂ touka. Cucrema orcuéra. OTHOCHTECIHLHOCTh JABUKCHUA

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABIKeHUE. CpeaHsst CKopocTh. PopMmyna [Tl BRIYUCICHHS CpeTHE CKopocTH: v = S/t

1.3

PaBHOMepHOC HpﬂMOJ’IPIHCfIHOC JBHIXXCHUC. 3aBUCHMOCTh KOOpAWHATBI TE€JIa OT BPEMCHU B CJIyda€ PAaBHOMEPHOIO HpﬂMOJ’IHHCﬁHOI‘O

JABUXKCHUA:
x(t)=x,+0f

rpa(l)I/IKI/I 3aBUCUMOCTU OT BPCMCHU [JId MHPOCKIUHU CKOPOCTH, MPOCKUIUHN IMCPEMCIICHUSA, IMIYTU, KOOPAMHATBI IPHU PABHOMCPHOM

HDHMOHHHeﬁHOM JABHKCHHUHA

1.4

3aBHCHMOCTh KOOPAMHATHI TEJIa OT BPEMEHH B CIIydae paBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO TBUKCHHUS:

Sy =vp, # i+ *

] "t

@opMynbl Il NPOEKLUUH IEPEMEIIEHUs, MPOEKLUHUHU CKOPOCTH M IPOEKIUH YCKOPEHHsI IIPU PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM

JBHXCHHUH

2

: f
s.(D=yy, -t+a,- 5
U.\'([) =Upy 4 -1,

a (f)=canst,

5 ')

2 2 _ 5
Uy Uiy ~d,5,

Fpa(bI/IKI/I 3aBUCUMOCTU OT BPEMCHU JIsI TMPOCKOHUU YCKOPCHUSA, MPOCKIHUU CKOPOCTH, MNPOCKIHUHU NEPEMCHICHUA, KOOPAWHATHI IIPpU

PaBHOYCKOPCHHOM HpHMOHHHeﬁHOM JABWKXCHHUHA




1.5

CBobOoaHoe nagenne. GopMyIIbl, ONMCHIBAIOIINE CBOOOIHOE TTa/IeHNe Tella TI0 BEPTHUKANH (IBI)KEHHE TeJla BHA3 MIIM BBEPX OTHOCHUTEIEHO
MMOBEPXHOCTH 3eMin). ['padriki 3aBUCUMOCTH OT BPEMEHU IS MTPOEKIINN YCKOPEHUS, TPOEKIINU CKOPOCTH U KOOPAWHATHI TIPH CBOOOTHOM

HaJCHUH TCJIa IO BEPTUKAIN

1.6

CKOpOCTh paBHOMEPHOTO JIBIDKCHHUSA TeJa 10 OKPYKHOCTH. HampaBieHne cKoOpoCcTH.
dopmyia i BBIYUCICHUS CKOPOCTH Ye€pe3 PAIUYC OKPYKHOCTH U TIEPUO] OOpAIICHUS
2nR
T

IlentpocTpemurensHoe yckopeHue. HanpasiieHre HEHTPOCTPEMUTENIBHOIO yCKOpeHUs. PopMyIia JUlsl BBIYUCIICHUS YCKOPEHUS:

®dopmyna, CBI3BIBAIOIIAS IEPHOA U YACTOTY OOpalleHHUS:

1

V==

T

1.7

Macca. IInotHocTs BemecTsa. @opMyina JUisl BBIYUCIEHUS INIOTHOCTH:

1.8

Cuna — BektopHas hu3ndeckas BeanurnHa. CI0KEHHE CHIT

1.9

SBnenne unepiuu. IlepBoiii 3akoH HproToHA

1.10

Bropoii 3akon HproToHa:

F=m-a

CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHUS TeJia U BEKTOpa CHUIBI, IEHCTBYIONIEH Ha TEJo

B3anmopeiicteue ten. Tperuit 3akoH HeroToHA:!

Fy =-Fy

1.12

TpeHHe IIOKOA U TPCHUC CKOJILXXCHM. q)O'pMYJ'Ia JJIS1 BBIYHUCJICHUA MOAYJIA CUJIbI TPCHUA CKOJIBXXCHHA !




FIpzp-;\'*

1.13

Jedopmanus tena. Ynpyrue u Heynpyrue aedopmamuu. 3akoH ynpyroi nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUS:
My -~
F — G % '—_‘"
R P
Cuna TsSDKECTH. YCKOpeHI/Ie CBO60HHOFO IaacCHUsI.
(DOpMyJ'Ia JJI1 BBIYUCIICHUSA CUJIIBI TAXKECTHU BOMM3M NOBEPXHOCTHU 3emimm: F = mg.

JIBmwxkenune mranet Bokpyr Comnna. IlepBas kocMudeckasi CKopocTh. HeBECOMOCTD M eperpy3Ku

Wmnynbc Tena — BekTopHas GU3NUecKas BeIMIHHA.

p=mo

I/IMHYJ'H:C cucTeMsl Tell. VIsMeHeHue HMITYJIbCaA. I/IMHy.]'ILC CHJIBI

3akoH COXpaHCHHA UMITYJIbCa IJIsd 321MKHYTOI71 CHUCTEMBI TCJI:

DP=my +m, 0, =const

PeakTuBHOE JABHXXCHHEC

Mexanudeckast padbota. @opmMyia I BEIYUCICHUS paOOTHI CHIIHL:
A=Fscosa
MexaHndeckasi MOIITHOCTD:

4
I

N=

Kunerndueckasi 1 moTeHIIHAIbHAS OHEPrus. (DOpMy.Ha JIUTS BEIYUCIICHUST KHHETHIECKOM OHEPTrUun:
o |

mu”




TeopeMa o kuHeTHUECKOU 3HEprun. @opmyiia Uil BBIYUCICHUS MOTEHIUAIBHON SHEPTUU TeJa, TOIHATOIO
HaJ 3eMJEn:

E,= mgh

MexaHunueckast JHEprus:

E=E,+E,

3aKOH COXpaHEeHMsI MeXaHn4YecKoi aHeprun. GopMyna s 3aKOHA COXPAHEHUS] MEXaHUYECKON SHEPTUH B OTCYTCTBUE CUII TpeHus: E =
const.

HpeBpaH_ICHI/IC MEXaHUYECKOH OHCPIruM IIpU HAJIWMYHUHW CHJIbI TPCHU .

[IpocThie MeXxaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. MomenT cuibl: M - Fl.

VYcnoBue paBHOBECHS pblyara:

1.20 i‘/xq ?;ﬂl’i(g +..=0

[onBwmwxkHbIN U HeToABWKHBIN O0510KH. KII/] mpocThIX MeXaHU3MOB,
n= Ananasm
*‘iﬂrpaqennaz

JlaBnenue TBEpAOroO TENA.

<I)opMyJIa JJIA BBIYUCIICHUSA JAaBJICHUA TBép,Z[OI‘ O TCa:

-
p_-.sf‘

1.21 [asnenue raza. ATMOc(epHOE 1aBIeHHE.
I'unpocratnueckoe qaBieHUE BHYTPH KHUIKOCTH.

(I)OpMyJ'Ia JJIA BBIYUCJICHUA JaBJICHUSA BHYTPHU JKUAKOCTU:

p=pgh+p,




1.22

3akon Ilackams. 'mapaBandeckuii mpece

1.23

3akon Apxumena. @opmMyia IS ONPEACICHNs BRITAIKUBAIONIEH CHITBI, IEUCTBYIONIEH HA TENO, MOTPYKEHHOE B KUAKOCTH WITH T'a3:

Fox =PEV

Ycaopue nnapanus tena. [lnaBanue CYZIOB M BO3aYyXOIIJIaBaHUEC

1.24

Mexanndeckre KoieOaHusI. AMIUIHTYIa, TIEPUOJ] B YacToTa KoiebaHuil. @opMyra, CBA3BIBAIOIIAs YACTOTY U IIEPHO] KOJeOaHUH:

1.25

MareMaTHdecKuil U NPy KUHHBIA MasTHUKH. [IpeBpalienne SHepTUH IPH KOJIeOaTEIbHOM JBHKCHIH

1.26

3aTy'X8.IOH.[I/IC KoJieOaHusl. BLIHY)KZ[CHHBIC Kosiebanus. Pe3onanc

1.27

Mexanudeckue BoJiHbI. [Ipo/10ibHBIE U MIOTIEpEUHbIE BOJIHBI. J[JTMHA BOJHBI M CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
A ==ggy

1.28

3Byk. ['poMKOCTh ¥ BbicOTa 3ByKa. OTpaskeHUe 3BYKOBOH BOJIHBI Ha rpaHulle 1BYX cpel. MHdpa3ByK U yinbTpa3ByK

1.29

Ipaxmuueckue pabomul

Wzmepenne cpenHel IUVIOTHOCTH BEIECTBA; apXMMEAOBON CHJIIBI; KECTKOCTH NMPYXHUHBL, KOXQQULIMEHTAa TPEHUS CKOJIBKEHHs; pabOThI
CHJIBI TPEHHMS, CUJIbI YIPYTOCTH; CPEAHEH CKOPOCTH JIBM)KEHUs OpycKa IO HAKJIOHHOW IJIOCKOCTH; YCKOpPEHHUs OpycKa IpH ABHKEHUU IO
HAKJIOHHOM IUIOCKOCTH; 4YacTOThl M Iepuoja KojJeOaHMH MaTeMaTH4eCKOro MasTHHKA; YacTOThl M MEpHoJa KoeOaHUil Hpy>KUHHOTO
MAasiTHAKA; MOMEHTA CHJIbI, JEHCTBYIOLIETO Ha pbluar; padoThl CHJIBl YIIPYTOCTH MPH MOABbEME IPy3a ¢ IOMOLIbIO HEHOABHKHOTO OJI0Ka;
PaboOThI CHIIBI YIIPYTOCTH MPH MOABEME IPy3a ¢ HOMOLIBIO ITOIBIXKHOTO OJIOKA.

HccnenoBanne 3aBUCHMMOCTH apXMMEIOBOW CHIIbI OT 00bEMa MOrPYKEHHOM 4YacTW Tesa W OT IJIOTHOCTH XKHIKOCTH; HE3aBHCHMOCTH
BBITJIKUBAIOLIEH CHJIBI OT MacChl TeNa; CHJIbl TPEHHs CKOJIBXKEHHUSI OT CHJIBl HOPMAJIBHOI'O AABJICHUS M OT poJa MOBEPXHOCTH; CHIIBI
YOPYTOCTH, BO3HUKAIOIIEH B NpPYXHHE, OT CTENEHH Ae(opMaluM NpYy>KUHBI;, YCKOPEHHS OpycKa OT yrjia HakJIOHA HalpasisiOIIeH;
nepuoja (4acToThl) KOJeOaHUM HUTSHOTO MasTHHKA OT AJMHBI HUTH; IEepHOAa KojaeOaHWH NPYKUHHOTO MasTHUKA OT MacChl Ipy3a U
XKECTKOCTU NPY>KUHBI, MCCIEJOBaHNE HE3aBUCHMMOCTH IEepHOAa KoleOaHWH HUTSHOIO MasiTHHKAa OT Macchl rpysa. llposepka ycnoBus

paBHOBECHS phlUara

1.30

Quzuueckue A61eHUSA 8 NPUpoOe: TIPUMEPHI IBIKCHUS C PA3IMUYHBIMU CKOPOCTSIMHE B KUBOU M HEXXHBOU MPUPOJIE, NEHCTBUE CHIIBI TPCHHUS

B [IpHUpOAC M TCXHUKEC, IPHUJIMBLI U OTJIMBBI, IBUXKCHHUC IIJIAHCT CotHeuHOM’ CUCTCMbI, pCAKTUBHOC ABHXKCHHEC KMBBIX OPIraHU3MOB, phldaru




B TCJIC 4YCJIOBCKA, BJIIHAHHC aTMOC(bepHOFO IaBJICHHUS Ha >XUBOU OpraHusMm, IIJIaBaHUEC pLI6, BOCHIPUATHUE 3BYKOB JXHWBOTHBIMHU,

3eMJICTPSICEHHE, CEHCMUYCCKHE BOJHBL, ITYHAMH, DXO

1.31

Texuuueckue ycmpoticmea: CIUIOMETp, JaTUYUKU TOJOXKEHMS, PACCTOSIHUS U yCKOPEHMS, JUHAMOMETp, MOALIUIIHHUKH, PakeThl, phlyar,
NOJBIDKHBIA M HETOJBV)KHBIA OJIOKHM, HAKIOHHAs IUIOCKOCTb, MPOCTHIE MEXaHWU3MBI B OBITY, COOOLIAIONIMECS COCYIbI, yCTPOMCTBO
BOJIOTIPOBOJIA, THIAPaBIMYECKUH TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, HXOJIOT, HCIOJIb30BaHUE

YIBTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE SABJIEHUS
1 OCHOBHBIC TIOJIOXCHHS MOJICKYJISIPHO-KMHETUYECKOH TEOPUHM CTPOCHHUS BellecTBa. Monenau TBEPAOIrO, KHIKOIO W ra3000pa3HOro
' cocTosHuM BenlecTBa. Kpucrammndyeckue H aMmopdHbIe Teaa
2.2 JIBrmkenue yacTuil BeniectBa. CBsI3b CKOPOCTH ABMKCHHS YAaCTHIL C TeMIepaTypoi. bpoyHoBcKkoe aBmkeHHe, Tuddy3us
2.3 CMmaurBaHWe U KaANWUISIPHBIC SIBICHUS
2.4 TernmoBoe paclIMpeHue U CoKaTHeE
2.5 TemnmoBoe paBHOBECHE
2.6 BuayTtpennss sHeprus. PaboTta u Temionepeaaya Kak crmoco0bl M3MEHEHHUSI BHYTPSHHEH dHEPIruu
2.7 Buapl Temionepenayn: TEIIONPOBOAHOCTD, KOHBEKITHS, M3IYUCHUE
Harpesanue u oxnaxacHue Ten. KomndecTBo TEIIIOTH. Y IelbHAS TEIIOEMKOCTb:
2.8 O=cm(t,—t,)
3aKoH cOXpaHEeHHs SHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHHUE TEIIOBOTO OanaHca:
2.9 QI+Q2 +.=0
510 Hcnapenue u xonneHcanus. V3MeHeHNE BHYTPEHHEH PHEPTHH B MPOIecce UCHapeHus W KOoHAcHcanuu. KumeHue XKuaKocTu. Y aenbHas
' TEIa0Ta napoobpasosauus: L = O/m
2.11 BaaxxHocTh Bo3ayxa
2.12 IlaBnenune u Kkpuctajusanys. VisMeHeHne BHYTPEHHEH SHEPIrUM MPH IJIABJICHUH M KPUCTAJUTM3alMK. Y IeJIbHAs TEII0Ta IJIABJICHUS:
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m
513 BHyTpeHHss 3HEPTUs CrOpaHus TOIUIMBA. Y IeJbHAsl TEIUIOTa CrOpaHus TOILIUBA: ¢ = Q/m
2.14 IIpuHIunel paboTel TemioBbx Asuratencii. KI1J] remmoBoro aBurarens
Ilpaxmuuecxkue pabomuol
M3mepenne yaenpbHON TEIIOEMKOCTH METaUTMYECKOTO MUINHAPA; KOJUYECTBA TEIUIOTHI, TTOJYYCHHOTO BOJOW KOMHATHON TEMIEPATypPHI
515 (PMKCUPOBAHHOW MAacChl, B KOTOPYHO OIYIIEH HArpeThlil IHMJIUHIAP, KOJWYECTBAa TEIUIOTHI, OTAAHHOTO HArPEeThIM IMMJIHUHAPOM, MOCTE
' OMYCKaHUS €ro B BOJYy KOMHATHOW TEMIIEpaTyphl; OTHOCHUTEIHHOW BIIAXXHOCTH BO3AyXa; YJICIHHOW TEIUIOTHl IUIABICHUS JIbJA.
HccnenoBanre n3MeHEHUS TEMITEPaTyPhl BOJIBI TIPHU Pa3IMIHBIX YCIIOBUSAX; SBICHUS TEIDIOOOMEHA TP CMEIIIMBAHIY XOJIOJTHOU M TOpsTUeh
BOJIBI; MIPOIIECCa MCIIAPSHUS
216 Qu3zuyeckue si61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKCHHE W KANWIUIAPHBIC SBICHUS B MPHUPOJE, KPUCTAIUIBI B MPUPOJE, U3ITYUCHUE
' CoJnila, 3amMep3aHue BOJIOEMOB, MOPCKHE OpH3BI; 00pa3oBaHHE POCHI, TYMaHa, MHEsl, CHera
517 Texnuueckue ycmpoticmea. KamwLISPbl, IPUMEPHI HCIIOIH30BAHUS KPUCTAIIIIOB, YKHIKOCTHEIN TEPMOMETP, JAaTUUK TEMIIEPaTyphl, TEPMOC,
' CHCTEMA OTOIUICHHSI JIOMOB, THTPOMETPHI, IICHXPOMETP, MApoBas TypOMHA, IBUTATEIh BHYTPEHHETO CTOPAHS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnekTpu3anus Tel. J{Ba BUIA JIEKTPUUICCKHX 3apsiioB
3.2 BzaumojeiicTBue 3apsikeHHbIX Tell. 3akoH KynoHa
3.3 3aK0H COXpaHEHUS DICKTPUISCKOTrO 3apsa
34 Onextpuyeckoe mnone. Hampsok€HHOCTH snexTpuyeckoro mnois. IIpuHIMI cyneprno3suiyy 3JeKTpUYecKuX Iojed (Ha KadyecTBEHHOM
. YPOBHE)
3.5 Hocutenu smekTpudecknx 3apsaoB. JleiicTBHE 2eKTPHUISCKOTO MOJISI Ha deKTpudecKue 3apsapl. [IpoBOHMKHN U TURJISKTPHUKH
16 [TocTosHHBIHN 3nekTpuyecKkuil ToK. JlefcTBus anekTpudeckoro Toka. Cuna Toka. Hampsbkenue.
. I=qg/t,U=A4/4
3.7 DJIEKTPUYECKOE CONPOTUBRJICHUE. Y ACIbHOE JIEKTPUUECKOE CONPOTHUBJICHHE:




R =pl/S
18 3akoH Oma Juis yyacTka snekTpuueckoi nenu: / = U/R
[TocrmenoBaTenbHOE COeTMHEHNE TPOBOTHUKOB!
» ;r_ T ] I." . o o
I,=L; U=U,+U,; R=R +R,
3.9 [TapamnensHOE COeqMHEHNE TIPOBOJHUKOB PABHOTO COTPOTHUBIICHHUS:
¥ Fa A - - Rf
U=U,;I=1+I;R=—.
- P - - 2
CwMelanHble coeIMHEHNS POBOJHUKOB
3.10 Pabota u MmomHOCTE AnekTpraeckoro Toka. A = Ult, P = Ul
3axon /oy — Jlenma:
3.11 3,
O=I"-R-t
3.12 OnpiT Opcrena. MarHUTHOE MOJIE MPSMOTO TPOBOAHMKA C TOKOM. JIMHIHM MarHUTHON MHITYKIIUN
3.13 MarsuTHOE€ 1oJie MOCTOSHHOTO MarHuTa. BzauMoaeicTBie moCTOSIHHBIX MATHUTOB
3.14 JlelicTBHE MarHUTHOT'O IOJIsl HA MTPOBOAHUK C TOKOM
3.15 OnbiTel Papajies. JABIeHUE 2ICKTPOMAarHUTHON MHAYKIMHU. [TpaBuiio JleHa
Ipaxmuueckue pabomol
W3mepenre 3IeKTpUIecKoro COMPOTHBIICHHUS PE3UCTOPa; MOITHOCTH JIEKTPUIECKOTO TOKA; PabOTHI 3JIEKTPUYECKOTO TOKA.
316 HccnenoBanne 3aBHCUMOCTH CHITBI TOKA, BOZHUKAIOIIETO B IPOBOIHUKE (PE3UCTOPHI, TAMITOYKA), OT HAMPSDKEHUS Ha KOHIIAX MPOBOIHHKA;
3aBHCHMOCTH COTIPOTHBJICHHS OT JUIMHBI TPOBOJIHUKA, TUIOIIA M €r0 TIOMIEPEYHOr0 CEYEeHHUS M YAESTHHOTO COMPOTHBIICHHUS.
[IpoBepka mpaBuia ISl SJEKTPUYECKOTO HAMPSDKEHHS] TPH TIOCIEIOBATEIHHOM COSAMHEHWH TMPOBOJHUKOB; TpPaBWIA IS CHIIBI
JIEKTPUYECKOTO TOKa PH MapajlIeIbHOM COEIMHEHUH MMPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
3.17 Duzuueckue sigleHUs. 8 npupode. ISKTPUUECKUE SBJICHHs B aTMOc(epe, MISKTPHUUSCTBO JKMBBIX OPraHW3MOB, MArHUTHOE IOJIC 3EeMIIH,




Jipeiid MOTI0COB, POIh MATHUTHOTO TOJIS IS JKU3HM Ha 3emile, OJIIPHOE CHSHHE

Texnuueckue ycmpoticmea. 3JEKTPOCKOII, aMIIEpMETpP, BOIBTMETpP, PEOCTAT, CUETUMK INEKTPUUYECKON 3HEPruu, 3JIEKTPOOCBETUTEIbHBIE

3.18 npuOOphl, HarpeBaTeNbHBIC AJIEKTPONPHOOPHl (MPUMEPHI), 3JCKTPUUCCKHE MPEIOXPAHUTENN, JIECKTPOMArHUT, O3JIEKTPOJBUraTElb
MIOCTOSIHHOT'O TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHhIE BOJIHBI. 11IKaja 3JIeKTpOMarHuTHBIX BOJIH

3.20 JlyuaeBast Mmonenb cBeta. [IpsMonrHeHOE paclipoCcTpaHEHUE CBETA

3.21 3akoH oTpakeHus cBeTa. [lockoe 3epkajio

3.22 IIpemomieHre cBeTa. 3aK0H IMPEJIOMJICHHS CBETa

3.23 Jucnepcusi cBera

3.24 JIunza. Xox mydeit B nuH3e. DOKyCcHOE paccTosiHuE JTUH3BL. OnTudeckas cuna Jua3el: D = 1/F

3.25 I'na3 kak onTrueckas cucrema. Onruieckue npudopsl
Ilpakmuuecxue pabomuol
#H##Par##lIsmMepenre ONTHYECKOW CHIIBI coOMparomeli JMH3BI, POKYCHOTO PAacCTOSHUS CcOOmMparomeld JuH3bI (IT0 CBOWCTBY paBEHCTBA

3.26 pa3MepoB IpeaMeTa U H300pakeHHs, KOTaa MPEeaIMET PacIioIoKeH B IBOWHOM (OKyCe), TTOKa3aTels IPEeIOMIICHHS CTEKIIa.
#H##Par##lccnenoBanne CBOWCTBA M300pa)KCHUS, MOYICHHOTO C TTOMOIIBI0 COOMPAOIICH JTMH3BI, U3MEHEHHs (DOKYCHOTO PACCTOSHUS
JIBYX CIIO’KCHHBIX JTMH3; 3aBUCUMOCTH YTJIa IPEIIOMJICHHS CBETOBOTO JTIyda OT yIJja IMaJIeHUs Ha TPAHHUIIE «BO3AYX — CTEKIIO»

397 Quzuueckue senenus ¢ npupode: 3armenus ConHia u JIyHbBI, BeTa Tel, ONTHYECKUE SBIEHUS B atMocdepe (1BeT Heba, pedpakius,

] pajyra, MUpax)
3.28 Texnuueckue ycmpoticmea. OYKH, IEPUCKOI, (hOTOANIApaT, ONTHISCKHE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA

4.1 PaguoaktuBHOCTh. Anbha-, OeTa-, raMMa-u3aydeHus. Peakiuu anbda-u Oera-pacnana

4.2 OnsiTel Pe3epdopia mo paccesiHuto anbda-yactuil. [laneTapHas MOeIb aToMa

4.3 CocraB aTroMHOr0 sijpa. M30Tomsl

4.4 Ilepros moypaciiajia aTOMHBIX SIIEP

4.5 SnepHble peakuu. 3aKOHBI COXPAHEHHS 3aPSI0BOTO M MACCOBOT'O YHCE




4.6

Qu3suyeckue sa61eHUs 6 NpupoOe. €CTECTBEHHBIN pPaAMOAKTUBHBIA (DOH, KOCMHYECKHE JIy4H, PaJNOaKTUBHOE H3ITydeHHe MPHUPOIHBIX

MHHEPAJIOB, NIEHCTBUE PaTHOAKTUBHBIX H3IYICHUH Ha OpPTraHNU3M YeIOBeKa

4.7

Texnuueckue ycmpoticmea: CUEKTPOCKOI, MHIUBUYATbHBIN 103UMETp, Kamepa BuibcoHa, siepHas SHEpreTuka




YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkuronepHoe o6mecTBo «M3narenbctBo «IIpocBemenue» 2024 r
» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AkuronepHoe o6mectBo «M3narenbctBo «IIpocBemenue» 2024 r
» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanoB A.U., [TerpoBa M.A., AKIIMOHEpHOE OOIIIECTBO

«3natensctBO «IIpocBemenne»2025 r

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJA
1. ®DU3UKA. Peanuzanus tpedoBanus @PI'OC ocHoBHOro 0011ero 00pa3oBaHus

2. CoopHuk 3a1a4 o gusuke Kk yueoOHukam A.B. Ilepsiikuna u ap. "®uszuka 7 k", "®Ouzuka 8 k", "dOusnka 9

ki1"(M.:[Ipoda)2017r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



