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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha ypOBHE OCHOBHOI'O OOIIEro OOpa3OBaHMs COCTABJICHA Ha
OCHOBE TOJIOKEHUU U TpeOOBaHU K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3zoBaTenpHOM TMporpamMmbl, mpeacraBieHHbx B GI'OC OO0, a Ttakxke ¢ yd€ToMm
denepanbHOil paboueil mporpammbl BocnuTaHus M KoHIENIuu mnpenojaBaHus y4eOHOTo
npenMera « Du3nKay.

Conepxanue  mporpamMMbl 1o (u3uke  HampaBlieHO Ha  (HOPMHpPOBaHUE
€CTECTBEHHOHAYYHON T'PAaMOTHOCTH OOYYaIOIIMXCS W OPraHU3AIMI0 M3ydeHUs (U3UKUA Ha
JeSITeTHHOCTHON OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanm3anuu TpeboBanuid @I'OC OOO k TUTaHUPYEMBIM JIUYHOCTHBIM U
METalpeAMETHBIM  pe3yJbTaTaM  OOy4YeHHs, a TakKe  MEXKIPEIMETHBIE  CBS3HU
€CTECTBEHHOHAYYHBIX YUEOHBIX TPEAMETOB HA YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs.

[Iporpamma 1o (pu3ukKe ycTaHaBIMBAaET paclpeeieHrue yueOHOro Marepuaia no rogam
oOydeHust (MO KiaccaMm), MpeajiaraeT NPUMEPHYIO IOCJIEI0BAaTEIbHOCTh H3YUYECHHS TEM,
OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUA MPEIMETHOTO COJAEPKaHUS U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIIUXCS.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIH
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl M0 y4eOHOMY TTPEIMETY.

®usuka ABISIETCS CHUCTEMOOOpA3yIOIUM JUIsi  €CTECTBEHHOHAYYHBIX  y4EOHBIX
IPEIMETOB, TMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB U SIBICHH,
U3y4aeMbIX XUMHUEH, ONOIoTuel, acTpoHOMuUel u (pusudeckoit reorpadueld, BHOCUT BKJIA] B
€CTECTBEHHOHAYUYHYI0O KapTUHY MHpa, MPEAOCTaBIsAeT Hambojee sCHbIe 0Opa3Ibl
MPUMEHEHUSI HAyYHOrO0 METOJa IO3HaHUA, TO €CTh choco0a MOJy4YeHUs IOCTOBEPHBIX
3HAHHUM O MUpE.

OpHa u3 raaBHBIX 337a4 GU3HUECKOro 00pa3oBaHUs B CTPYKType 0011ero oopa3oBaHus
COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAyYHON TPaMOTHOCTH M HWHTEpeca K HayKe Yy
00yyJarommxcs.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMPEIIOJAraeT OBJAJCHUE CIEAYIOIIMMU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SABJICHHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

e UHTEPNPETUPOBATH JIaHHBIE M HCIOJIb30BaTh HAyYHbIC JOKAa3aTEIbCTBA MJIA
MOJIyYEHHUS BBIBOJIOB.

enu m3ydenus (U3UKH Ha YPOBHE OCHOBHOI'O OOIIEro O0Opa30BaHMS OMNPECIICHBI B
Konnernmmu mnpenomaBanuss ydyeOHoro mpeamera «Dusmka» B 00pa3oBaTEIBHBIX
opranm3anusx Poccuiickoit denepannu, peanu3yronMX OCHOBHBIE OOIIE00pa3oBaTeIbHbIC
nporpaMmbl,  yTBEepkIAEHHOM pemenueM Komnerun  MuHHCTEpCTBA  MPOCBELICHUS
Poccuiickoit @enepanuu (potokosn ot 3 nexadps 2019 r. Ne [1K48H).

Hean uszyuyenust pusukm:

e TMPUOOpPETEHHE HWHTEpPeca U CTPEeMJICHHS OOyYalolmMXCS K HAaydYHOMY H3YUYEHHUIO

MPUPO/IbI, Pa3BUTHE UX UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEJCTABJICHUNH O HAy4YHOM METOJIe IMO3HaHUSA U (HOpPMUpPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;



e (GOpMHpPOBAHHE HAYYHOIO MHMPOBO33PEHMSI Kak pe3yjbTaTa HM3Y4YEHHS OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (¢dopMHpOBaHHE TPEJACTAaBIEHUA O ponu (U3UKA IS Pa3BUTUA  JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHU;

e pa3BUTHEC TMPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHaATbHON
JeSITEeIbHOCTH, CBSI3aHHOW C (PU3MKOMW, MOJATOTOBKA K JaJbHEUIIEeMYy OOY4YEHHIO B
3TOM HAINpPaBJICHUH.

JlocTikeHrne 3TUX LeJed mporpaMMbl MO (PU3MKE Ha ypOBHE OCHOBHOTO OOILIETro

o0pa3zoBaHus 00ECIIEUUBACTCS PEIICHUEM CIICTYIONMINX 3a/1a4:

e TpUOOpETeHHE 3HAHUKW O JIMCKPETHOM CTPOEHHUU BEIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, SJIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

e NPUOOpPETEHHE YMEHH ONHUCHIBATH M OOBSACHATH (U3MUECKHE SBICHUS C
UCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHHME METOJIOB PEIICHHsS] MPOCTEHUIINX PACUETHBIX 3a/ady C HCIOJIb30BAaHUEM
bu3HUEeCKUX MOJIENIEH, TBOPUYECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUN HAOMIONATh TMPUPOJHBIE SBICHUS U BBINOJHATH OIBITHI,
nabopaTopHbie pabOThl U AKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C HCIOIh30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ MH(pOpMaIen (HU3NIECKOTO COMEPIKAHMS, BKITIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHHUSIX (U3MUKH, aHAIW3 U KPUTHYECKOE
OlLICHUBaHUE UH(pOpMaIIK;

e 3HAKOMCTBO cO cdepamu mnpodeccroHaTbHON JEATETbHOCTU, CBSI3aHHBIMH C
(GU3NKON, W COBPEMCHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHXKCHHSIX
(bu3MUeCcKOl HayKH.

Ha uzydenue ¢usuku (0a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

otBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJen0), B 8 kinacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 waca B HeACNIO).

[Ipennaraemeiii B mporpamme 1mo (U3HKE TEepedeHb JTaOOPaTOPHBIX paOdOT U OIBITOB
HOCHUT PEKOMEHJATENbHBIN XapaKTep, YUYHUTENb JIeJacT BbIOOP MPOBEICHUS J1a0OpaTOPHBIX
paboT ¥ OMBITOB € YYETOM HMHAMBUAYAITBHBIX OCOOCHHOCTEW OOYydYaromIMXCs, CIHCKA
AKCIIEPUMEHTANLHBIX 3aJaHuil, TpeajaraéMbix B paMKaX OCHOBHOTO TOCYJIapCTBEHHOTO
dK3aMEHa 10 (PU3HKe.



COIJEPKXAHUE OBYUYEHUA

7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

®dusuka — HayKa o Ipupoze. ABineHus npupoapl. PU3nyeCcKue sIBIICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BenuuuHbl. M3mepenue Qusnmueckux BenuuuH. dusmyeckue npuOOpPHI.
[TorpemHocTh n3MepeHnil. MexxayHapoaHas CUCTEMA €AUHULL.

Kax ¢usuka u npyrue ecTeCTBEHHbIE HayKH M3Yy4aloT IpUpoay. EcTecTBEeHHOHAYYHBIH
METOJi TIO3HAHUWA: HaAONIOJCHHE, MOCTAHOBKA HAYYHOTO BOMNPOCA, BBIIBIKEHHE THIIOTE3,
HKCIIEPUMEHT TI0 TPOBEPKE THUIOTE3, O0BsicHEeHWe HabmomaeMoro sieneHus. OnucaHue
(bu3HUECKUX SBJICHHUM C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIIOBbIC, IEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBIICHUSL.

2. @uznueckue MpuOOPHI U MPoLeAypa NPIMBIX U3MEPEHUN aHATOTOBBIM U IU(POBBIM

pUOOPOM.

Jlabopamophuie padbomul u onvimol.

1. OmnpeneneHue EHBI IeIEHUs MKaJIbl U3MEPUTEIBHOr0 Mpubdopa.

N3mepenue paccTosiHUMN.
N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.
Onpenenenue pa3MepPOB MajbIX TEI.
N3Mmepenne TtemmepaTypbl MpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpA M JaTYUKa
TEMIIEPaTypHI.
6. IlpoBeneHue wuccienoBaHHUs MO MPOBEPKE THIOTE3bI: JAIBHOCTH IOJETA IIAPHUKA,
MyIIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIIIe, YeM OO0JIBINE BHICOTA ITyCKa.

Pazneu 2. IlepBoHavyajibHbIe CBEJICHUS O CTPOCHUM BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. ONbIThI, J10Ka3bIBAIOIIUE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHne dactull BemiecTBa. CBS3b CKOPOCTH JIBUKEHHSI YacCTHUI[ C TEMIIEPATypOM.
BpoyHnoBckoe nBumwxenue, nuddysus. BzanmoneiicTBue 4acTull BelIECTBa: MPUTSHKEHUE U
OTTaJIKMBAHUE.

ArperatHple COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH U TBEPABIX
(KpUCTaITMYECKUX) Tesl. B3auMocCBsI3b MEXIy CBOWCTBAMH BEIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbiX COCTOSIHUM
BOJIbI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBHKECHHSI.

2. HabGmogenue nuddysum.

3. HaGmionenue sBneHui, OOBACHSAIOMUXCA TPHUTDKCHHEM WIA OTTAJKHBAHUEM

YaCTHI] BEILIECTBA.

Jlabopamophuie pabomul u onvimol.

1. OreHka 1uaMeTpa aToMa METOAO0M PSJIOB (C UCTIONb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOJIOICHHUIO TEIJIOBOT'O PACHIUPEHUS Ta30B.

3. OnbITBI MO OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHHUS.
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Pa3nea 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

MexaHuueckoe aBUXEHHE. PaBHOMEpHOE M HepaBHOMEPHOE JBHKeHUE. CKOpPOCTh.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JBHKEHUU. PacU€T myTH U BpEMEHU IBUKEHUS.

SBnenue wHepUUM. 3aKOH HMHEpHUU. B3auMonencTBue Tell Kak MPUYMHA HU3MEHCHUS
CKOpOCTH JBHKEHHA Tell. Macca kak Mepa uHepTHOCTH Tena. IlnotHocTs BemecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BEIECTBA.

Cuna kak XapakTepucTuka B3aumojerctBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepeHne cuibl ¢ MOMOILIBIO TMHAMOMETpA. SIBIIEHHE TATOTEHHMS M cwia TskecTu. Cuna
TSOKECTH Ha Apyrux mianerax. Bec tena. HeBecomocts. CnokeHUE CUJil, HAIIPABICHHBIX 110
onHou mnpsamoin. PaBHonerctByromas cui. Cuia TpeHus. TpeHHe CKONbXKEHUS W TPEHHE
nokos. TpeHue B NpUpPOJE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenue MexaHn4eckoro ABM>KEHHUS Tela.
N3MepeHne ckopoCTH MPSIMOJIUHENHOTO JBUKECHHUS.
HabGnronenue siBneHus: MHEPIUU.
Hab6nronenue n3MeHeHnsi CKOpOCTH MPU B3aUMOJICHCTBUU TElL.
CpaBHeHHE Macc 110 B3aUMOJIEUCTBUIO TE.
CnoxeHue CuJl, HalpaBJICHHBIX 10 OJHOW MPSAMOM.
JIaﬁopamopHue padomul u onvimol.
1. OmpexenieHHe CKOPOCTH PAaBHOMEPHOTO JIBH)KEHHS (IIapHKa B >KMJIKOCTH, MOJEIU
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jajiee).
2. OmnpeneneHue CpeHeld CKOPOCTH CKOJIBKEHHSI OpyCKa WM IIapUKa [0 HAKJIOHHOM
IIJIOCKOCTH.
3. OnpezneneHue MIOTHOCTH TBEPAOTO TEINA.
4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsikeHus (AedopMalivu) Npy>KHUHbI OT
NPUJIOKEHHOU CHIIBI.
5. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHHS OT BEca Teja
U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.

Hasnenne. CrocoObl yMEHbBIIEHHS W yBEIMYEHHUS JAaBiieHus. JlaBieHue Trasa.
3aBUCUMOCTh JaBJCHHUS Ta3za OT 00béMa, TemmepaTypbl. llepemaua naBneHus TBEPIBLIMU
TeJaMHU, )KUIKOCTSIMHU U Trazamu. 3akoH Ilackans. [IHeBMaTnueckue MamivHbl. 3aBUCUMOCTh
JAaBJIEHUS KUAKOCTH OT IrmyOuHbl. I'mapocratuyeckuid napagokc. CooOmaromuecs cocybl.
['uppaBnuyeckre MEXaHU3MBI.

AtMocdepa 3emnn u atmMocepHoe napieHue. [IpuunHbl CylmecTBOBaHUs BO3AYIIHON
o6omouku 3emnu. OnbiT Toppuuennu. U3mepenue atmochepHOro AaBieHHUs. 3aBUCUMOCTD
aTMOC(EpHOro JaBJE€HUS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopsl it u3zMepeHus
aTMOC(EPHOro JIaBJICHUS.

JleficTBUE KUIOKOCTM M Ta3a HAa MNOrpyKEHHOE B HHUX TelO. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

1. 3aBHCUMOCTH JABJICHHS T'a3a OT TEMIIEPATYPBHI.

2. llepenaua naBieHUs: KUJKOCTHIO U FA30M.

3. CooOlmrarommecs: COCy/Ibl.

4. I'mppaBnnyeckui mpecc.
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Jla
1.

[IposiBnenue nelcTBus aTMOC(HEPHOTo TaBICHHUS.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT OOBEMA MNOrpyXEHHOW YacTH Tejla M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUJIBI BECY BBITECHEHHON KUJKOCTH.

YcenoBue miaBaHus Tel: IUIABAaHWE WM IIOIPY)KEHHME TeJl B 3aBUCUMOCTH OT
COOTHOILIEHHUS ITUIOTHOCTEU TEJIA U KUIKOCTH.

Oopamopuble padbomul u onvimol.

HccnepoBanne 3aBUCUMOCTH Beca Teda B BOJE OT OOBbEMa MOrpyXKEHHOW B
KUJIKOCTh YaCTH TEJIA.

Ornpenenenue BBITAJKUBAOIIEH CHIIBI, JEWCTBYIOIIEW HA TEJIO, IMOIPYKEHHOE B
KUJKOCTbD.

IIpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIEH CWIBI, JCHCTBYIOLIEH Ha TEIO B
KHUAKOCTH, OT MacChl TeJa.

OneITHI, JEMOHCTPUPYIOIIME 3aBHCUMOCTH BBITAJIKHUBAIOLIEH CUIIBI, JEHCTBYIOLIEH
Ha TEJNO B >KMJKOCTH, OT 00bEMa MOrpyXEHHOM B XKHUAKOCTh YacTH Tejla U OT
IJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKA M ONpPEACIICHUE €€
IPy30I0ABEMHOCTH.

Pa3nen S. PaGora u MOIIHOCTDH. JHepPrus.
Mexannueckast pabota. MoIHOCTb.

Ip
peIyara.

OCTBbIE MEXAaHM3MBbI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecHs
IIpumeHeHne mnpaBuiaa paBHOBECUs pblyara K OJIOKy. «30J0TOE IIPABUIIO»

mexanuku. KITJ[ mpocTeix Mmexanu3moB. [IpocTbie MeXxaHu3Mbl B ObITY U TEXHUKE.
Mexanuueckaa sHeprus. Kunetnueckas u mnoteHuuanbHas sHeprus. [IpeBpaienue

OJIHOTO BMJa MEXaHUYECKOM YHEPTUH B APYTroi. 3aKOH COXPAHEHUSI SJHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomoul u onvimol.

1.

2.
3.
4.

8 KJUIA

Onpenenenve pabOThl CHJIbI TPEHUS IPU PABHOMEPHOM JIBJKEHUHU Teja 10
TOPU30HTAIILHON ITOBEPXHOCTH.

HccenenoBanne ycioBHii paBHOBECHs pblyara.

N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

N3ydenue 3aKk0Ha COXpaHEHUSI MEXaHUYECKOU YJHEPTHH.

CC

Pa3nen 6. TensioBble siBJeHUS.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aToMOB U MOJeKyJd. ONBIThL, TOATBEPKAAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJICKYJISIPHOKUHETUYECKON TEOPHH.

Mogenn  TBEpAOro, KUIAKOTO W Ta3000pa3HOTO  COCTOSSHUM  BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObICHEHUE CBONCTB Ta30B, KUAKOCTEH M TBEPIBIX

TCJI Ha

OCHOBE MOJIOXKCHUM MOJIGKYJI?IpHO-KHHGTH‘lGCKOﬁ TCOPHH. CMmauuBaHue u

KallTWJIJIAPHBIC SABJICHUA. TemnoBoe paciupCHUC U CIKATHUC.



Temneparypa. CBsA3b TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHHUS YacCTHILI.
Buytpennsis sneprusi. CrnocoObl HM3MEHEHHS BHYTPEHHEW DJHEpPruu: Tervionepenada u
coBepiieHrue padboTel. Bupl Teronepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYCHHE.

KonuvecTBo TemoTel. YenpHas TEIUIOEMKOCTh BEIIECTBA. TeMI000MEH M TEIUIOBOE
paBHOBecue. Y paBHEHHUE TeIIoBoro Oananca. [lnaBienne u oTBepAeBaHNE KPUCTATUIMYECKHIX
BEIECTB. YJlenbHas Temnora miaBieHus. [lapoobpazoBanue u kouaeHcauusa. Vcnapenue.
Kunenue. YaenbHas temiora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHHUS OT
aTMOC(epHOro TaBICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOINIMBA. Y IeNIbHAsl TeIIOTa CTOPAHMUSL.

[Tpunnuner pabotsl TemnoBbix npurareneit KIIJ temmoBoro asurartens. TemioBbie
JBUTATEM U 3alMTa OKPYKAIOLIEH Cpebl.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1.

AR S

Hab6nronenne 6poyHOBCKOTO JIBH>KECHHSI.

Habmronerune nuddysun.

Habmronenue SBIeHHN CMauyMBaHUS U KaMJUIIPHBIX SBIICHHM.

Habmronerne TenioBoro pacmpeHus Teil.

N3MeHenne paBieHUs raza 0OpH HM3MEHEHUHM O00bEMAa U HarpeBaHUU
OXJIAXKICHUH.

[IpaBuiia u3mMepeHus TeMIepaTyphl.

Bunbl Tenonepenaymu.

OxJtaxkieHue Ipyu COBEpUIEHUU padOThI.

Harpesanue npu coBepiieHur paboThl BHEIIHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IMUHbBIX BEIIECTB.

. HaGmronenue xuneHus..

. Habmonenue mocTostHCTBa TeMIepaTyphl IIPH TUIABICHUU.
13.

Moieny TEeIUIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomoul u onvimol.

1.
2.
3.

10.

OnbITH IO OOHAPYIKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

nJIn

OnpITel IO HAOMIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U TBEPIBIX

TEN.
Omnpenenenue gaBiaeHUs BO3ayXa B Oa/IOHE MINPHULIA.

OnpIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh JABJICHHUSI BO3yXa OT €ro oobéma u

Harp€BaHH:A WJIN OXJIAKICHHA.

[IpoBepka ruMOTE3bl JTUHEWHOM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B

TEPMOMETPUYECKON TpyOKe OT TEMIEPaTyphl.

Ha6JHOI[€HI/IC N3MCHCHUAA BHyTpeHHCﬁ OQHCPIUU TCJIa B PC3YJIbTATC TCILIONICPCIAYN U

pa6OTBI BHCHIIHHUX CHIJI.

UccnenoBanue siBiICHUS TEIUIOOOMEHA MPU CMEIIMBAHWHM XOJIOJHOM M ropsuei

BOJBI.

OHpCI[eJIeHI/Ie KOJIMYCCTBA TCIIOTHI, IIOJIYYCHHOI'O BOI[Oﬁ IIpu TEIJI000MeHE C

HarpeThiM METAJUIMYECKAM LIWIMHAPOM.
Onpenenenue yieapHON TEINIOEMKOCTH BEILIECTBA.



11. MccnenoBanue mpoliiecca UCIapeHus.

12. OnpeneneHne OTHOCUTENIbHOW BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIIOTHI IUIaBICHUS JIbJA.

Pa3znen 7. DinekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzanus Ten. J[Ba pona 3aeKTpUuecKux 3apsaaoB. B3auMoaencTBue 3apsyKeHHBIX
ten. 3akoH KyioHa (3aBUCHUMOCTBH CHJIbI B3aUMOJECHCTBHS 3apSKEHHBIX TEJT OT BEJIMYUHBI
3apsiIOB M PACCTOSIHUSI MEK]Ty TEJIamMu).

Onektpudeckoe  nose.  Hanpsok€HHOCTH — dnekTpudeckoro  mons.  [IpuHiun
CYNEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snmekTpudeckux 3apsaoB. DIIEMEHTAPHBIN AeKTpuyeckuil 3apsa. CtpoeHune
aroMa. [IpoBOAHUKY 1 TUAIIEKTPUKU. 3aKOH COXPAHEHUSI JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. YCJIOBHUSl CYLIECTBOBAHMUS JJIEKTPUUYECKOro TOKa. MCTOYHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUSA 3JIEKTpUUECKOro TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKUN TOK B KUIKOCTAX U ra3ax.

Onektpuueckas nenb. Cuwia Toka. Jnekrpuueckoe HampsikeHue. ConpOoTHBICHUE
IPOBOJHUKA. YJIENIbHOE COIPOTUBIEHUE BenlecTBa. 3akoH Oma s ydacTKa Lemu.
[TocnenoBaTenpbHOE U ApaUIEIbHOE COETMHEHUE IPOBOJHUKOB.

PabGoTta u MomHOCTH 3nekTpuueckoro Toka. 3akoH J[xoyms—Jlenna. Dnektpuueckue
IIEMH ¥ TOTPEOUTENH dIEKTPUICCKOM dHEpruu B ObITY. KOpoTKoe 3aMbIkaHme.

[ToctostHHBIE MarHUThHl. B3auMoaelCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJeE.
MarauTtHOe 1osie 3eMJIM U €r0 3HaYeHUe s xKU3HU Ha 3emiie. OnbiT Opcrena. MarautHoe
MOJIE BJIEKTPUUYECKOro Toka. I[IpuMeHeHue >JIeKTPOMArHUTOB B TEXHHKE. JleiicTBue
MAarHUTHOTO TIOJSI HA NPOBOJHUK C TOKOM. OJEKTPOJBUIATENIb IOCTOSSHHOIO TOKa.
Hcnonb3oBaHUE 3JIEKTPOJABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  @apanes. SIBieHue diaeKTpoMarHuTHOW wuHAYKUMHU. IlpaBuno JleHna.
Onextporenepatop. CrocoObl MOMYyYEHUS DJIEKTPUYECKOW SHEPrHH. DIEKTPOCTAHLIMM Ha
BO300HOBIIIEMBIX UICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aus Tedl.
JIBa poJ1a 3IIEKTPUUYECKUX 3aps 0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO 1 IEUCTBHUE JIEKTPOCKOIIA.
DIeKTpoCcTaTU4EeCKast HHAYKIUS.
3aKOH COXpPAaHEHUS JIEKTPUUECKHUX 3aPsJIOB.
[IpoBOIHUKY U JUATIEKTPUKHU.
MoenupoBaHr€e CUIIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
HcTOYHMKHM TTOCTOSTHHOTO TOKA.
JIeHCTBHS IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B KUJKOCTH.
. ['a30BbIl paszps.
. I3MepeHune CHuIlbl TOKa aMIIePMETPOM.
. I3MepeHne 3JIeKTpUIEeCKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar u marasuH cONnpoOTHUBIIEHUN.
. B3aumonencTeue moCTOSHHbIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJIFOCOB MAarHuTa.
. MoaenupoBaHre MarHUTHBIX MOJIEN TOCTOSSHHBIX MArHUTOB.
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18
19
20
21
22
23
24
25

. OneIT Dpcrena.

. MarauTHoe€ 1oJjie ToKa. DJIEKTPOMArHUT.

. JIeicTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DIEeKTPOABUTraTEIb TOCTOSSHHOTO TOKA.

. UccnenoBanue siBICHUS JEKTPOMArHiTHOW MHIYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HAMPABJICHUSI UHIYKIIMIOHHOTO TOKA OT YCJIIOBHI €r0 BO3SHUKHOBEHHUSI.
. DIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamophuie pabomosl u onvimol.

1. OnbITHI 110 HAOJIOICHUIO 3JIEKTPU3ALMH TEJl UHAYKIUEN U IIPU CONPUKOCHOBEHUHU.

2. HccnenoBanue AeMCTBUS IEKTPUUECKOTO MOJIS HA TPOBOJHUKU U JUIICKTPUKHU.

3. COopka u nmpoBepka padOThl ANMEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

4. V3mepeHue U peryanpoBaHUE CHIIBI TOKA.

5. M3mepeHue u peryaupoBaHUE HANPSHKEHUS.

6. HccienoBaHue 3aBUCMMOCTHM CWIBI TOKa, HJIYIIEro 4Yepe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  3JEKTPUYECKOTO  CONPOTHUBIICHHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IUIOLIa/IH ITONIEPEYHOI0 CEYEHUS U MaTepHaIa.

8. IlpoBepka mpaBuiia CIIOKEHHS HAINPSHKEHUN MPHU MOCIEI0BATEIBHOM COEIMHEHHH
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuia sl CUIIBI TOKA IIPH MMapaIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. OnpezenieHre padboThl IEKTPUUYECKOTO TOKA, MAYLIETO YePe3 pE3UCTOP.

11. OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanyie 3aBUCUMOCTY CUJIBI TOKA, UAYILIETO YEPEe3 JIAMIIOUKY, OT HaIPSKEHUS
Ha HEW.

13. Onpenenenne KIII narpesarens.

14. UccrnenoBanne MarHUTHOTO B3aMMOJIEUCTBUS OCTOSSHHBIX MAarHUTOB.

15. I3ydyeHne MarHUTHOTO IMOJI MOCTOSIHHBIX MarHuTOB HPH HMX OObEIUHEHUH U
pazzieneHuu.

16. MccnenoBanye NEHCTBHS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. ONBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJEHCTBUS KaTyIIKH C TOKOM
Y MarHuTa OT CHJIbI TOKa U HAaIIPaBJICHUS TOKA B KaTyIIKE.

18. 3yueHue AecTBUS MarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3ydeHue padoThl AIEKTPOJBUTATEIS.

20. U3mepenne KIIJI a5meKTpoaBUraTeIbHOM YCTaHOBKH.

21. ONbBITHI MO UCCIEAOBAHUIO SIBJICHUS 3JEKTPOMATHUTHON MHIYKLUHU: UCCIIEIOBAHUE
U3MEHEHUI 3HAaYeHUs U HAPaBJICHUS] MHIYKIIMOHHOTO TOKa.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. CucteMa orcuéta. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBM)XEHUs. PaBHOMEpHOE MpsMOJMHEWHOE ABWKeHHE. HepaBHOMepHOE
npsiIMOJIMHENHHOE JNBWKeHUE. CpeaHsAs U MTHOBEHHasi CKOPOCTh TeJla MPU HEPaBHOMEPHOM
JIBUKCHUH.



VYckopenue. PaBHOyckopeHHOe mpsiMoiiMHEWHOe JBkeHue. CBOOOIHOE TajJeHUE.
Onbitel [Nanunes.

PaBHOMeEpHOE nBMXKEHUE 10 OKpYXHOCTHU. [leproa u yactora obpamienus. JIunelinas u
yIJIOBasi CKOPOCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHUE.

[Tepsebiit 3ak0H HeroToHa. Bropoit 3akon Hetotona. Tpetnii 3akoH Herorona. [TpuHmun
CyIEPIIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUSI CKOJIbKECHUS, CHUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuia TsDKECTH Y 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHUE CBOOOJHOIO MajcHUs.
JBmwxenne maHer Bokpyr Cosnma. IlepBas kocMuueckass ckopocTh. HeBecoMmocTh u
eperpy3KHu.

PaBHoBecue matepuanbHOM TOukH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIVIEHHON OChIO BpalleHusl. MOMeHT cuiibl. LleHTp TsxecT.

Nmnynec tena. 3meHenne umnyinbca. MMIynbe cuibl. 3aKOH COXpAHEHUSI UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanudeckasi pabota U MoiHOCTh. PaboTa cun TskecTd, ynpyroctu, Tpenus. CBsisb
sHepruu M padothl. [loTeHManpHas dHEPrus Tela, MOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[lorenunanpHass 3HeEprusi CxXartod nOpyxuHbl. KuHernueckas osHeprus. Teopema o
KMHETUYECKOUN 3HEpruu. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.

Jlemoncmpayuu.

1. HabmroneHue MexaHUUueCKOTO JBUKEHHS Tela OTHOCUTEIIBHO Pa3HBIX TE OTCUETA.

2. CpaBHeHuME ITyTEN W TPACKTOPUN JBHKEHHUS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepenne CKkOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanne Npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBM>XKeHUS Tela Mo OKPYKHOCTH.

HaGnrogenne MexaHWYECKHX SIBJICHUHM, MPOUCXOASAIIMX B CHCTEME OTcCUéra

«Tenexka» 1pu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUHU OTHOCUTEIIBHO

KaOuHeTa (QU3HKU.

7. 3aBUCHUMOCTb YCKOPEHHS Teja OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBIL.
Ha6nronenue paBeHCTBA CHIT TPU B3aMMOICHCTBHUH TEII.

9. H3meHeHue Beca Telia PpU YCKOPEHHOM JIBUKCHUMU.

10. [Ieperaya nMmysbca Mpy B3aNMOJIECUCTBUU TEI.

11. [IpeoOpa3zoBaHus SHEPTUH NTPU B3aUMOJICUCTBUU TEIL.

12. CoxpaHEeHHUE UMITYJIbCA MTPU HEYIIPYTOM B3aUMOICHCTBHM.

13. CoxpaHeHHE UMITYJIbCa TPU a0COJIFOTHO YIPYTOM B3aUMOICHUCTBUM.

14. HabGmroeHue peakTUBHOTO JIBHXKCHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOTHOM IaJICHUU.

16. CoXpaHEHHE MEXAHUYECKOW OHHEPruM MpHU [BWKECHUM TeJla IMOJ JEHCTBUEM
PYKUHBI.

Jlabopamopnuie pabomoul u onvimol.

1. KoHcTpynpoBaHue TpakTa Uil pa3roHa W JajJbHEMIIEr0 paBHOMEPHOIO JBUKECHUS
LIapUKa WJINA TEIICKKH.

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBIDKCHHS IIApHKa TI0
HAKJIOHHOU IUIOCKOCTH.
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10.

11.

Onpenenenue yCcKOpeHHUs Tejaa NPU PaBHOYCKOPEHHOM JBMKEHHM MO HAKJIOHHON
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JABMXKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM NPU PABHOYCKOPEHHOM JIBIKEHUU 03 HauaabHOU
CKOPOCTH TYTH OTHOCSTCS KaK psAJI HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHHS OT CHJIBI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenne ko3 PUIIMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenne pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JIBUJKEHUU Teja IO
TOPU30HTAIILHON MOBEPXHOCTH.

Onpenenenne paboOThl CUIIBI YOPYTOCTH IMpPH MOABEME Tpy3a C HCIOJIb30BAHUEM
HEMOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebartenbHoe nukenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHUN: EepUO/, 4acToTa,
aMIMTyza. MaremMatndeckuid W TNpYyKUHHBIM MaATHUKH. [IpeBpamienue sHeprum npu
KOJI€0ATEeIbHOM JBUKEHUU.

3aryxawme kosebanusi. BeiHyxaeHHble kosieOanus. Pe3zonanc. MexaHuueckue
BosiHbI. CBOMCTBA MeXaHWYECKUX BOJIH. [IpomonbHbIe U monepeyHble BOJHBI. [[I1MHa BOJIHBI
U CKOpOCTb €€ pacmpocTpaHeHus. MexaHu4eckue BOJHBI B TBEPJIOM Tel€, CEHCMHUYECKHE

BOJIHBI.

3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MH(}pa3Byk u ynbTpa3ByK.
Jemoncmpayuu.
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HaGmoienue xonebaHuii Te Mo IEHCTBUEM CHIIBI TSYKECTH U CHITBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.

PacnipocTpanenue npo1oapHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIEIIN).
HaGnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKHU PE30HAHC.

JIaﬁopamopHue pabomul u onvimol.

1.
2.
3.

7.

Omnpenenenre 4acTOThI U epruoAa KoJieOaHU MaTEMaTHYECKOI0 MasTHHUKA.
Omnpenenenre 4acTOThl U MepruoAa KojieOaHUM MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPUOAA KOJI€OAHUN MOABEHIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NeproJa KoueOaHU NPy >KMHHOIO MasiTHUKA OT MaccChl
rpysa.

IIpoBepka HE3aBUCUMOCTH NEepuUoAa KoieOaHui rpysa, HOJBEUIEHHOIO K HUTH, OT
MAacchl rpy3sa.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb Iepuoja KoJeOaHU NpyKHMHHOTO
MasTHHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHus CBOOOHOTO MaCHHUSL.

Pa3zle.11 10. 3HCKTpOMaFHl/ITHOE moJi€ U 3JICKTPOMAIrHUTHLIC BOJIHBI.



DJIEKTPOMArHUTHOE MOJE€. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX
BoiH. [IIkama »7n€KTpOMAarHUTHBIX BOJH. VICNOJIB30BaHUE 3JIEKTPOMArHUTHBIX BOJH JIS
COTOBOU CBSI3HU.

DneKTpoMarHuTHas npupoaa ceeta. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamophuie pabomoul u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIILI0 MOOUIIBHOTO TejieoHa.

Paznen 11. CBeToBble IBJICHUS.

JlyuyeBas monenb cBeta. ctounuku cBeta. [IpsMonuMHeitHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Connua u JIlynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [lodHOE BHYTpEHHEE OTpa)KeHue
cBera. Mcnosib30BaHKE NOJHOIO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon nyuedr B nuH3e. OnTuueckas cucrtema ¢oToarnmapara, MUKPOCKONA |
Teseckorna. [ a3 kak ontuueckas cucrema. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. Omnbitel HetoToHa. CrokeHHE CHEKTPaTbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu.

[IpssmMonrHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tonyuenue n3o0pakeHu B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue cBera.

OnTHYECKUN CBETOBO/I.

Xon myuel B coOMparoliei JInH3e.

XoJ JIydei B paCCEUBAIOIIECH JIUH3E.

[Tonyyenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

. Ipunnun nevictBus doToarmnapata, MUKPOCKOTA U TEIECKOIIA.

10. Mopnens 1i1asa.

11. Paznoxenue 6e10ro cBeTa B CIIEKT.

12. [lomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padomot u onvimol.

1. HccnemoBanue 3aBUCMMOCTH yTJIa OTPAKEHUS CBETOBOTO JIy4da OT yIJja MaJICHUsI.
2. W3yueHue xapakTepUCTHK W300paKeHUs PEeAMETa B IJIOCKOM 3€pKaje.

3. HccienoBanne 3aBUCMMOCTH yTJIa MPEJIOMIIEHUS] CBETOBOIO Jiyda OT yrila majeHUs
Ha FPAHULIE «BO3TYX—CTEKIIO.

[Tonydenne n3o0pakeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONITUYECKOMN CHIIBI COOMpPAIOIEH JTMH3bI.
OnbITHI 1O Pa3yIOKEHUIO OEIOr0 CBETa B CHEKTP.

OnbITHl IO BOCTIPUATUIO IIBETA MPEIMETOB MPH MX HAONIOACHUHM 4Yepe3 IBETOBHIC
(UITBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmnewiTel Pezepdopna u mmanerapuas monaens aroma. Mogens atoma bopa. Mcmyckanue
U norjouieHne ceera atomoM. KBanTel. JInHeWyaTsie CIEKTPBI.
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PannoaktuBHOCTh. Anb(da, OGeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyximonnas mopens aromuoro simpa. M3oromsl. PagnoaktuBHbIE TipeBpaineHus. [lepuon
I10JIypacIaga aTOMHBIX SAEP.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHUs 3apsA0BOTO M MACCOBOI'O YHMCEN. DHEPrus
CBA3M aTOMHBIX sjaep. CBsA3b Macchl W 3HEpruu. Peaknuu cuHTE3a W JEIEHUS SIEp.
Ncrounnku sHeprun ConHua u 3BE37.

SAnepnas sHepreTuka. /[elcTBus paguoaKTUBHBIX U31y4YECHUHN Ha )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

CnexTpbl U3IIy4eHUs U MOTJIOLIEHHUS.

CnexTphl pa3au4HbIX ra3oB.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Buiibcona.

Pabora cuéTunka HOHM3UPYIOLINUX U3ITYUEHUH.

Perucrpanus nznydeHus: NpupoAHBIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopubze padomul u onvimol.

1. HaOmioneHue CrijiomHbIX U IUHEHYAThIX CIEKTPOB U3ITyUEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPIMHM YacTHIBl IO TOPMO3HOMY HyTH (TIO

doTorpadusim).

3. W3mepeHue pagnoakTUBHOIO (POHA.

IHoBTOPUTEIBLHO0-0000 A0 IIMIT MOAYTb.

[ToBTOpHUTENBEHO-0000IIAIOIMINKA  MOIYJIb TMpPEJHA3HAYEH [JIsl CUCTEMaTU3aluu |
000011IeHHs] TIPEAMETHOTO COACPKAHUSA U ONbITa JEATEIbHOCTH, NPHOOPETEHHOrO MpHU
U3YYEHUH BCEro Kypca (PU3MKH, a TakX e JJisl MOJATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY
AK3aMeHy 1o (HU3MKe JUIsl 00yUYaroIuXCsl, BHIOPABIINUX 3TOT yUE€OHBIN MpeaMmer.

[Ipy wW3ydyeHMM JaHHOTO MOIYJS PEAIM3YIOTCS UM CHUCTEMATU3UPYIOTCS BHUIbBI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX OOECHeunBaeTCsl JOCTHKEHUE TMPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyetcs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOCHME HAY4YHBIX METOJOB HCCIICIOBAHUSA SIBJICHUMU
OPUPOJII M TEXHUKH, OBJAJCHUE YMEHHUSIMH OOBSCHATH (DU3MUECKUE SIBICHUSA, MPUMEHSISA
IIOJIyYEHHBIE 3HAHUs, pelIaTh 3a4a41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapakKTep JaHHOTO pa3/elia pealin3yercs 3a CUET
TOT0, 4TO OOYYArOIINECS BBINOJIHAIOT 3aJaHusl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHHWI paclo3HaBaTb M HAYYHO OOBACHIATH (PU3HUECKHE
SABJICHUS B OKPY’KAIOIIEN IPUPOJIE U TIOBCETHEBHOM KU3HU;

MCII0JIb30BaTh HAYYHbIE METO/IbI UCCIIEI0OBAHNS (PU3NUYECKUX SBJICHU, B TOM YHUCIIE TS
IPOBEPKHU TUIIOTE3 U MOJYUEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHbIE OCHOBBI HanOoJiee BaXKHBIX JTOCTHUKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIlpuMep, MPAKTUYECKOr0 MCHOJIb30BAHUS PA3JIMYHBIX HCTOYHHUKOB 3HEPTMU HAa OCHOBE
3aKOHAa MPEBPAILECHUS U COXPAHECHHS BCEX U3BECTHBIX BUJOB SHEPIUHU.

oUv AN e



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydenne ¢u3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHHWsS HAIPaBICHO Ha
JOCTIKEHUE  JIMYHOCTHBIX, METANpEeJAMETHBIX W  MPEAMETHBIX  00pa30BaTEIbHBIX
pe3ybTaTOB.

B pesynbrare usyueHuss (U3MKM Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHS Y
oOyuatorerocst OyayT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) NaTPUOTHYECKOT0 BOCIIUTAHUS:

e - TIPOSABJICHUWE HWHTEpECa K WCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3HYeCcKOi HayKH;

e - IIEHHOCTHOE OTHOIIICHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

e 2) rpa’JaaHCKOro M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

* - TOTOBHOCTb K AaKTHMBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX MU
ATUYECKUX MPOOJIEM, CBI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTIOCTHXKCHHUHN (PU3UKU;

* - OCO3HAHHE Ba)KHOCTH MOPAIBHO-3TUYECKUX MPHUHIUIIOB B JIEATEIBHOCTH YUYEHOTO;

e 3)3CTEeTHYECKOr0 BOCIIMTAHUSA:

e - BOCTIPUATHE ICTETUYECKHUX KaueCTB (PU3MUECKON HAYKH: €€ TAPMOHUYHOTO MTOCTPOCHHSI,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

e - OCO3HAHHUE IIEHHOCTH (PU3UUECKON HAYKH KaK MOIIHOIO MHCTPYMEHTa NO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAKHEUIIIEW COCTABIISIOMIEH KYJIbTYpPHI;

e - pa3BUTHE HAY4YHOIl JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKOMN 1€ATEIbHOCTH;

* 5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOIMOHAJIBHOI0 0JIATOIOIYYHS:

e - OCO3HAHHUE LIEHHOCTHU 0e30macHOro oopasza >KU3HU B COBPEMEHHOM TEXHOJIOIMUECKOM
MHUpE, BaKHOCTH TMpaBuUil O€30MaCHOrO TOBEACHHUS Ha TPAHCIOPTE, Ha J0porax, c
AIEKTPUYECKUM U TETUIOBBIM 000PYIOBAaHUEM B JOMAIIIHUX YCIIOBUSX;

e - cpOpMUPOBAHHOCTH HaBbIKa pedIeKCHHU, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y ApYyroro 4YeJa0BEKa;

e 6) TPYA0BOI0 BOCIIUTAHUS:

* - QAKTMBHOE YYacTHE€ B pELICHUM NPaKTHUYECKUX 3ada4 (B paMKax CEMbH,
00pa3oBaTEIbHOM OpraHu3allid, TOpojJa, Kpas) TEXHOJOTMYECKOW U COIHUaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIE U (PU3NIECKUX 3HAHUIA,

e - MHTEpEC K MPaKTUUYECKOMY M3yUeHUIO PO eccuil, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHY€CKOr0 BOCIMTAHMS:

e - OpUEHTaUusi Ha NMPUMEHEHHE (PU3NYECKHX 3HAHUU AJId peuieHus 3aaad B o0iacTu
OKpY>Karollel cpeibl, INIAaHUPOBAHUS MOCTYIKOB U OIIEHKH WX BO3MOXKHBIX TTOCJIECICTBUN
JUI OKPYXKAKOILIEN Cpeibl;

* - OCO3HAHHUE MI00ATBHOrO XapaKkTepa KOJIOIMUECKUX MPoOIeM U MyTe UX pellIeHus;

e 8) azanTanuu K U3MEHAKIIMMCH YCJIOBHAM COIUAJIBbHOM U MPUPOJIHOM CpPeAbI:

e - MOTPeOHOCTHP BO B3aUMOJCHCTBUU MPHU BBHINIOJHEHUH HCCICAOBAHUN U MPOEKTOB
(bu3HUecKoil HalpPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

* - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AESITENbHOCTB;

e - MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4YHCIE (POPMYyIUPOBATH UICH,
MOHSTHS, TUTIOTE3bI O PU3NUECKUX OO0BEKTAX U SBICHUSX;

e - oco3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HUKY;

e - [UTAHWPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUN;



CTPCMJIICHUC QaHAJIIM3UPOBATL MW BbIABJEATH B3aMMOCBA3HW IIPHUPOALI, 06mecha Hu

HYKOHOMHKH, B TOM YHCIIE C UCTIOJIB30BaHUEM (PU3MUECKUX 3HAHUI;
e - OLEHKAa CBOMX JCHUCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX
100aJIbHBIX TOCIIEICTBUN.

METANIPEIAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs mIporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanust y oOydaromerocs OyayT cpopMHpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOUIUE IO3HABaTEIbHbIE YHUBEPCAIbHbIE y4EOHBIE NEUCTBUS, KOMMYHHKAaTUBHbBIE
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS, PETYJIATUBHBIE YHUBEPCAIbHbIE YUEOHbIE 1EUCTBUS.

ITo3naBaTe/ibHBIE YHUBEPCAJIBbHBIC yqeﬁmﬂe IleﬁCTBHH

ba3oBble Jioruueckue qeMcTBHUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHUIA);
yCTaHABIMBATh CYIICCTBCHHBI TMPU3HAK KIACCU(PUKALMK, OCHOBAHHS IS
0000111eHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpuBaeMbIX (DakTax, JaHHBIX
Y HaOJIOJCHHSIX, OTHOCSIIIUXCS K (PU3NYECKUM SIBJICHHSIM;

BBISIBJISITh TTPUYMHHO-CJICJICTBEHHBIC CBSI3U MPU M3yYEeHUU (PU3NICCKUX SBICHUN H
IPOLIECCOB, JENaTh BBIBOJLI C HCIIOJIB30BAHUEM JEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEITUYNH;
CaMOCTOSATENILHO BBIOMPATh CMOCO0 pemieHus Yy4uyeOHOW (U3HUECKOl 3ajauu
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB pELICHMs, BHIOOpP Hanbojiee MOIXOMSIIErO C
y4€TOM CaMOCTOSATEIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble ucciieoBaTe/IbCKHe AeliCTBUA:

UCII0JIb30BaTh BOMPOCHI KAK MCCJICI0BATEIILCKUM HHCTPYMEHT MO3HAHMUS;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY TIUIAHY OIBIT, HECJIOMXKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJIbIIIOE UCCIE0OBAHUE (PU3UUECKOTO SIBJICHUS;
OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYCHHYIO B XOJI€
UCCJIEIOBAHUSI WJIM DKCTIEPUMEHTA;

CaMOCTOATENbHO  (opMyNHMpoBaTh 00O0OIIEHUS W BBIBOJLI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOIIOACHUS, OTbITa, UCCIICIOBAHUS;

POTHO3UPOBATh BO3MOXHOE JalibHEWIee pa3BUTHE (U3UYECKUX IPOILIECCOB, a
TAaK)K€ BBIJBUTATh TNPENINONOKEHUS 00 WX pPA3BUTUM B HOBBIX YCJIOBHUSIX H
KOHTEKCTax.

Pabora ¢ undgopmanmeii:

NPUMEHATh Pa3jINYHbIe METOJAbI, HHCTPYMEHTHI M 3alpOChl MPHU TOUCKE U OTOOpE
uH(pOpMAaIMU WIHA JAaHHBIX C YYETOM NPEJIOKEHHON yueOHOM (u3nyecKou 3a1auu;
aHAJIM3UpOBaTh, CUCTEMATU3MPOBATH M  HMHTEPIPETUPOBATH  MH(MOPMAIUIO
pPa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO BbIOMpATh ONTUMalbHYIO (OpMY MpeACTaBICHUS UHPOPMALMKU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7a4d HECJIOKHBIMU CXEMaMu, JharpaMmmaMu, UHOU
rpaduKoi U MX KOMOUHALIUSIMHU.

KoMMmyHnkaTHBHBIE YHHBepCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XOJie OOCYXJIeHHs y4eOHOro Mmarepuayia, pe3yJibTaToB J1abopaTOpHBIX PadOT H
MPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYX/aeMOW TEMbl M BBICKA3bIBATH



UJIeH, HaIlCJICHHbIE Ha pelIeHHe 3aJayd U ToJJepkKaHue OJarokKenareIbHOCTH
OOIICHMS;

COIOCTABJISITh CBOM CYXICHUS C CYXICHUSIMH JAPYTHMX YYaCTHUKOB JIHAJoOra,
0OHApYKMBaTh PA3IUYUE U CXOJICTBO MO3UIIHIA;

BBIPA)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TPENCTaBISATH  PE3yJbTaThl  BBIMIOJIHEHHOTO (U3WYECKOTO  OTBITA
(9KCIIepUMEHTa, UCCIIeI0BaHUS, TPOCKTA);

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUIYaTbHON pabOThI
U pEUIEHUU KOHKPETHON (pU3nUecKor MpoOIeMBl;

IPUHUMATh LEJIA COBMECTHOM JEATEIIBHOCTH, OPTraHU30BbIBATH JAEUCTBUS IO €€
JOCTHKEHHUIO:  pacOpelesiaTh poiH, OO0CyXJaTh MPOLECChl W PE3yIbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIbKHX JIFOJICH;

BBITIOJTHATh CBOKO YacTh pabOTHI, TOCTUTass KAa4YECTBEHHOTO pe3ysibTaTa MO CBOEMY
HAMPABJIICHUIO U KOOPJIUHUPYS CBOU JAEHUCTBUS C IPYTUMU YJICHAMU KOMaH]IbI;
OIICHMBATh KAa4eCTBO CBOEr0 BKJIaja B OOMMHA TPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITEIILHO C(POPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalMsX, TpeOyolmux s
pelieHus GU3NYECKUX 3HaAHU;

OpUEHTHPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATHS PELIeHU (MHIMBHIYalbHOE,
OPUHATHE PELIEHUs B TPYIIE, IPUHATHE PELIEHUHN TPYIIIO);

CaMOCTOATENIbHO COCTABJIATh AJNTOPUTM pelleHus (PU3NYECKOM 3ajaud WM IJIaHa
UCCJIEIOBaHUS C Y4YETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh MpeJIaraéMble BapUaHThl PEIICHHT;

JieNaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeJiarath [IaH €€ N3MEHEHUS;
OOBSACHATh TPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHMS) pe3yJbTaTOB IESTEIHHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHHS
(¢u3nYecKoro HCCiIeOBaHUS WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHBIINXCS CUTYAIlUi, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIITNX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YyJIbTATa LIEIU U YCIOBUIM;

CTaBUTh €e0s Ha MECTO JPYroro 4YejoBeKa B XOJE CHOopa WIM JUCKYCCHUM Ha
HAay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;

OpU3HABATh CBOE MPaBO Ha OMIMOKY MpH peleHud (U3MYECKUX 3aJady WU B
YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYTrOTO.

INPEAMETHBIE PE3YJIBTATBI

K koH1ly 00yueHus B 7 Kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTh Y O0YHYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TMOHATUSA: (U3MYECKHEe M XUMUYECKHUE SIBJICHUSA, HaOI0/IeHHE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, EAUHULIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJIa,
arperaTHbIe COCTOSIHUS BelIecTBa (TBEPOE, )KUAKOE, Ta3000pa3HOE), MEXAaHUUECKOE



IBW)KEHHE (paBHOMEPHOE, HEpPaBHOMEpPHOE, NPSIMOJIMHEMHOE), TpaeKTOpHs,
paBHOJIEHCTBYIOIIAs cuia, Aedopmanus (ymnpyras, IUIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuath saBieHus (qud¢ys3us, TEIUIOBOE JBMKEHHME YacTUI[ BEIIECTBa,
PAaBHOMEPHOE JIB)KCHHE, HEPAaBHOMEPHOE IBWKEHUE, WHEPIMS, B3aUMOJIECHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpalleHus, lepenaya
JaBJICHUS TBEPABIMU TENaMH, KUIAKOCTSIMH W Ta3aMH, aTMOC(HEpHOE aBliCHUE,
IUIaBaHUE TeJ, MPEBPALIECHUS MEXaHUYECKOW SHEPruv) MO OIUCAHUI0 UX
XapakTepHBIX CBOMCTB K Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHMX JaHHOE
(du3nuecKoe SABICHHUE;

pacno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX SIBJICHUN B OKPYkKaIOLIEM MHUPE,
B TOM 4McJie (PU3NYECKUE SIBICHUS B IPUPOJIE: IPUMEPHI IBUKEHUS C PA3IMUYHBIMU
CKOPOCTSMM B JKMBOW M HEXKMBOW NPUPOJE, IECUCTBUE CHIIbI TPEHUS B IPUPOAE H
TEXHUKE, BIUSHUE aTMOC(HEPHOIO JABJIEHUS Ha JKUBOM OpPraHu3M, IUIaBaHHUE PbIO,
pblUary B TeJe€ YeJOBEKa, IIPU ATOM MEPEBOJAUTh MPAKTUYECKYIO 3a/lady B yueOHY1O,
BBIJIEJISTH CYIIECTBEHHbIE CBONCTBA (MPU3HAKK) (DU3HUECKUX SIBJICHUM;

ONUCHIBATh HW3YYEHHBIE CBOMICTBA Tel M (U3NYECKUE SABJICHUS, HCIOJIb3Ys
¢usnyeckue BeMMUMHBI (Macca, OOBEM, IJIOTHOCTh BEIIECTBA, BpEMS, IYTh,
CKOpPOCTb, CpPEIHsS CKOpPOCTb, CWJIA YIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUila
TpeHUs, JaBieHue (TBEPAOro Tena, XUAKOCTH, TIa3a), BBITAIKMBAIOIIAS CuUJa,
MeXaHu4eckass padoTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((ULIHUEHT
MOJIE3HOTO JIEMCTBUS MEXAHU3MOB, KHHETUYECKAs U MOTEHLHAJIbHASL SHEPrus), IpH
ONMMCAHUM MPABUIIBHO TPAKTOBATh (PM3MUECKUI CMBICT MCIOJb3YEMbIX BEJIMYUH, UX
o0O3HaueHUs ¢  eAUHUIBI  (PU3MYECKUX  BEJIMYMH, HAXOAUTh  (OPMYJIBL,
CBSI3BIBAIOIME JIAHHYIO (U3HYECKYIO BEIMYUHY C APYTMMHU BEIMYMHAMHU, CTPOUTH
rpad¥K1 U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IMPOILECCHI, HUCIOJIb3Y
IpaBuiIa CIOXKEHHUs CHII (BAOJIb OAHOM MpsiMoif), 3akoH ['yka, 3axoH [Tackains, 3akoH
Apxumena, TpaBuIO paBHOBeCHUsl pbryara (6J0Ka), «30J0TO€ MPABUIO» MEXAHUKH,
3aKOH COXPAHEHUs MEXaHWYECKOW SHEpPruM, NpH 3TOM J1aBaTb CJIIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3alIUCHIBATH €M0 MAaTEMATHUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3WYECKUE SIBICHMS, MPOLECChl W CBOMCTBA Teld, B TOM YHCJIE U B
KOHTEKCT€  CUTyallMd  NPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBA3U, CTPOUTh OOBSICHEHUE U3 1—2 JIOrMYEeCKUX IIaroB
onopoil Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

pemiath pacu€THble 3anayud B 1—2 neWCTBUS, UCHOJIb3Ys 3aKOHBI U (POPMYIIBI,
CBs3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, MOJCTABIATh (PU3NUECKUE BEIMUMHBI B (POPMYJBI U
IOPOBOJNUTH Pacy€Thl, HAXOAUTh CIPAaBOYHbIC JaHHbIC, HEOOXOIUMBIE AJIsl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKOM BETNYNHBI;
pacrno3HaBaTh NpoOJeMbl, KOTOpPblE MOXXHO PELIUTh MHpPU MOMOLIM (UINYECKUX
METOJIOB, B OIMCAaHUM HCCIENOBAHUS BBIICISATH IPOBEPSIEMOE IPEANOIOKEHHUE
(rumoTe3y), pa3iauyaTh M HHTEPIPETUPOBATH IOJYUYEHHBIM PE3yNbTAaT, HAXOIUTh
OIIMOKH B XO/I€ OIBITA, I€JaTh BBIBOJIBI 10 €0 pe3yjbTaTaMm;

OPOBOJUTH OMBITBI O HAOMIOACHUI0 (PU3MYECKUX SBICHUNM WIK (U3HYECKUX
CBOMCTB Tell: (HOPMYJIMPOBATh MPOBEPSIEMBIE MTPEANOIOKEHUS, COOUPATh YCTAaHOBKY



U3 MPEUIOKEHHOTO O0OpYJIOBaHUS, 3aMMCHIBATH XOJ OMbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBITOJHSTH NPSAMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CUIIBL U
TEMIEPATyphl C UCIOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMTUCHIBATD
MOKa3aHus MPUOOPOB € yIETOM 3aJTaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUIA;
IPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3NUECKON BEIUYUHBI OT IPYTroM C
UCIIOJIb30BAHUEM  NIPSIMBIX  M3MEPEHHH  (3aBUCMMOCTM NIYTH  PAaBHOMEPHO
JBUKYILETOCS TeJa OT BPEMEHHU JBW)KEHUS TeJa, CUJIbl TPEHUS CKOJIBXEHHUS OT Beca
Tena, KauecTBa 0OpabOTKH MOBEPXHOCTEW TEN M HE3aBUCHUMOCTHU CUJIbI TPEHUS OT
IUIOLAAN CONPUKOCHOBEHMSI TeJ, CHJIbI YNPYrOCTH OT YAJIMHEHUS MPYNKUHBI,
BBITAIKUBAIOIIEH CUJIBI OT 00bEMa MOTrpYyKEHHOM YacTU Tela M OT IMIOTHOCTH
KUIAKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TeJl0, YCJIOBUH TUIaBaHUs Tell, yCIOBUN paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO HCCIIEIOBAHUS, COOMpPATh YCTAaHOBKY H
BBINOJIHATh U3MEPEHUS, CIeNys NPEUIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTAThI
HOJyYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE MPEUIOKEHHBIX TaOIUIl U
rpaduKoB, JelaTh BBIBOJBI [0 pE3yIbTaTaM UCCIICJOBAHMS;

IPOBOJAUTh KOCBEHHBbIE H3MEpEHMs (U3MUECKUX BEJIWYMH (IUIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO TeEla, CWia TPEHUS CKOJIBKEHHS, JaBICHUE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JECUCTBYIOIIAs Ha TMOrPYXKEHHOE B JKHUIKOCTb TEJO,
KOA(DPUIIUEHT MOJE3HOr0 AEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPETI0KEHHOMN
UHCTPYKIMU: TPU BBINOJIHEHUH HW3MEPEHU CcoOUpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIYMCIISTh 3HAYEHNE NCKOMOM BETUUYHUHBL;

coOn0IaTh NpaBWiIa TEXHUKH O€30MacCHOCTH IMpu paboTre ¢ J1adopaTopHbIM
o0opyI0BaHUEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIONIUECS COCYIbI, 0ApOMETP, phIUar, MOBUKHBIHI
Y HETIOABM)XHBIN OJIOK, HAKJIOHHAS! TJIOCKOCTb;

XapaKTepu30BaTh NPUHLMUIBI JEUCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa MX OMUCaHHs (B TOM YHCIIE: MOAIIMIHUKH, YCTPOMCTBO
BOJOIIPOBO/Ia, THAPABIMYECKUI MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOK HAcoC,
apeoMeTp), UCTONB3Ys 3HAHUS O CBOMCTBAX (YM3MYECKUX SBJICHUN W HEOOXOAMMBIC
(u3HUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTH HUH(GOPMAIMIO O MpUMEpax) MPaKTUYECKOIro
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B IMOBCEIHEBHOM >XU3HU JUIsl OO€cCleueHUs
0e3omacHOCTH MpU OOpalleHUH C MNpUuOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsi 3JI0pOBbsI MU COOJIIOJCHHUS HOPM 3KOJIOTMYECKOrOo IOBEJIEHUS B
OKpY>Karollen cpeae;

OCYLIECTBJISATh OTOOp MCTOYHMKOB HMH(oOpMmanuu B MHTEepHETE B COOTBETCTBUM C
3aJIaHHBIM TOHMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIMUXCS 3HAHUA U TYyTEM
CPaBHEHHUS PAa3JIMYHBIX HCTOYHUKOB BBIACIATH HH(POpPMAINIO, KOTOpas SBIAETCA
IPOTUBOPEUYUBOM UITU MOKET OBITh HEIOCTOBEPHOM;

UCTOJb30BaTh MpPHU  BBINOJIHEHWHM YYEOHBIX 3a/JaHUil  HAyYHO-TIOMYJISPHYIO
AUTEpaTypy (PU3NYECKOrO COJEp’KaHus, CIPABOYHBIE MATE€pPHAIbI, PECypChl CETH
WNHrepHeT, BiageTh NOpuUEMaMU KOHCHEKTHPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHNS HAa OCHOBE 2—3
UCTOYHUKOB HWHGMOpMAIUU (PU3NYECKOTO COJEpKaHUs, B TOM 4YHUCIE MTyOIUYHO
JIeNaTh KpaTKue COOOIIEHUs O Pe3ysibTaTax MPOEKTOB MM YYEOHBIX HCCIEAOBaHUM,
IIpU O3TOM TPaMOTHO HCHOJIb30BaTh H3YYEHHBIM MOHSATUMHBIN ammapar Kypca
(bU3HKH, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

IPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacrpeiesaTh 0053aHHOCTH
B IPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMU 33J]a4aMH, CIICJINTh 34 BBIITOJIHEHHEM
njaHa JeWCTBUM, aJCKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B JEATECIBHOCTH
TPYNIbl, BBICTPAUBATh KOMMYHMKATMBHOE B3aMMOJIECHUCTBUE, YUHWTHIBas MHEHUE
OKPYXKaroUIUX.

K koH1y o0yueHus B 8 KJacce npeaMeTHbIe pe3yibTaThl HA 6230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKECHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAIMYECKUE U aMop(HbIE Tena,
HACBIIICHHBI M HEHACBIINICHHBIM Map, BIAXHOCTh BO3AyXa, TeMIIepaTypa,
BHYTPEHHSSI HEPTUS, TEIUIOBOW JABUIATENb, JIEMEHTAPHBIN JJICKTPUUECKUM 3apsil,
AJEKTPUYECKOE MOJIe, TPOBOJAHUKA U JUAJECKTPUKHU, MOCTOSHHBINA 3JIEKTPUUYECKUI
TOK, MAarHUTHOE TOJIE;

paznuuath SIBJICHUS (TEIJIOBOE PACIIMPEHUE W CKaTHe, TeIulonepeaya, TEIIoBOe
paBHOBECHE, CMauyMBaHUE, KAMWUIAPHbIC SIBJICHUS, HCHApPEHUE, KOHJCHCAIus,
IUTABJIEHWE,  KpUCTa/mm3auus  (OTBepJEBaHME), KHUIEHUE,  TeIulonepeaayda
(TeTUIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHUE), dIEKTpU3aLUsl TeJl, B3aUMOJICHCTBUE
3apsJ0B, JEUCTBUS AIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aMMOICHCTBUE
MarHuTOB, JEHCTBUE MAarHUTHOTO MOJIS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAsI
UHAYKIUS) 1O ONHUCAHMIO MX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBIICHUE U3YUYECHHBIX (PM3UUECKUX SIBJICHUHN B OKPYKAIOLIEM MHUPE,
B TOM 4HClI€ (PU3NYECKHE SBJICHUS B MPUPOJIC: MOBEPXHOCTHOE HATSIKEHUE WU
KaNWUIAPHBIE SIBJICHUA B MPUPOJAE, KPUCTAIUIBI B mpupone, uznydyeHue ColiHIla,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 0Opa30BaHUE POCHI, TYMaHa, MHEs, CHEra,
ANEKTPUYECKUE SBJICHUS B aTMocdepe, JICKTPUYECTBO KHUBBIX OpPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, Jpeiid TMOII0COB, POJb MAarHUTHOTO TOJS IS XKU3HH Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJICJISTh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBHUECKUX SBJICHU;

OMUCHIBATh HW3YUYECHHBIE CBOMCTBA Tel U (U3WYECKUE SBICHUS, HUCIOIb3Ys
dbu3uYecKre BEIUYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIrusi, KOJUYECTBO TEIUIOTHI,
yAeNbHAs TEINIOEMKOCTh BELIECTBA, YJIEJbHAs TEIUIOTA IUIABJICHUS, YJEJIbHAsS
TErIoTa MapooOpa3oBaHUs, yAENbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(GOUIIMEHT
MOJIE3HOIO JEHCTBHUS TEIUIOBOM MAIlIMHBI, OTHOCHUTEJIbHAS BJIAXHOCTh BO31yXa,
ANEKTPUYECKUN 3apsill, CHJIa TOKAa, DJICKTPUUYECKOE HAIPSKEHUE, COMPOTHUBICHUE
IPOBOJHUKA, VyACIbHOE COMPOTUBJICHUE BEIIECTBA, paboTa U  MOIIHOCTH
ANEKTPUUECKOTO TOKA), IPU OMHUCAHUH MPABWIHHO TPAKTOBATH (DM3UUECKUN CMBICI
UCIIOJIb3yEeMbIX BETTUYMH, 0003HAYEHUS U eTUHUIIBI (U3HUUECKUX BEIIMYMH, HAXOIUTh
(dbopMyIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BETUYHHY C IPYTUMHU BEJIMUYNHAMH,
CTPOUTH TPaPUKN N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUINH;
XapakTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHUS M TPOLIECCHI, HUCMOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUUYECKON TEOpUM CTPOCHHUSI BEIIECTBA,



OPUHLKIT CYNEpIO3ULUMU Moyl (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS
3apsana, 3akoH Oma s yyacTka uemnu, 3akoH JDxoyns—JIeHna, 3aKkoH COXpaHEeHMsI
SHEpPruM, MpHU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUChIBaTh €ro
MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSCHATH (hU3MUECKHUE MPOILIECCHl U CBOMCTBA T, B TOM YUCJIE U B KOHTEKCTE
CUTYaLHM IPAKTUKOOPHEHTHPOBAHHOT O XapakTepa: BBISIBIISATD
NPUYUHHOCTICICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE M3 1—2 JTOTMYECKUX IIAroB ¢
onopoil Ha 1-2 U3y4YeHHBIX CBOWCTBA (DU3UUECKUX SIBICHUU, (PU3HMUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3aJayd B 2—3 JEUCTBUS, HUCHOJIb3Ys 3aKOHBI U (POPMYIIbI,
CBsA3bIBaIOlIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJaud
3alHUChIBaTh KPATKOE YCIOBHE, BBISBIISATh HEJOCTATOK JAHHBIX JJISl PEIICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE 1JIs €€ PELICHUs, IPOBOIUTH PACUETHI
U CpaBHUBaTh IIOJIy4YEHHOE 3HAu€HUE (U3MUECKOM BEIWYMHBI C HU3BECTHBIMU
JaHHBIMU;

pacrno3HaBaTh MpoOJeMbl, KOTOPbIE MOXXHO PELIUTh NpPU MOMOLIM (UINYECKUX
METOJIOB,  HCIIOJNb3ysl  ONMCAaHUE  MCCIENOBAaHHS,  BBIIEIATH  IIPOBEPSIEMOE
IPEANOIOKEHNE, OLICHUBATh NMPAaBUIBHOCTh MOPSAKAa MPOBEACHUS HMCCIIEIOBaHUA,
JIeNaTh BBIBOJIBI;

OPOBOAUTH OIBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUNA WM (PUIUIECKUX
CBOMCTB Ten (KamWJUISIpPHBIE SIBJICHMS, 3aBHCHUMOCTb JaBJICHHS BO3QyXa OT €ro
o0béMa, TemMmeparypbl, CKOPOCTH TIpollecca OCTBIBAHMS M HarpeBaHusi NpH
U3JIydEHUHU OT I[IBeTa HU3Iydarniedl (MOTJonaroiie) MOBEPXHOCTH, CKOPOCTh
UCIIApEHHUs] BOJBI OT TEMIEpaTypbl JKUJIKOCTH U IUIOMIAAA €€ TOBEPXHOCTH,
AJIEKTpU3ALUSA TEl U B3aUMOJCHCTBUE 3JIEKTPUUECKHUX 3apsiioB, B3aUMOJCHCTBHE
[IOCTOSTHHBIX MarHUTOB, BU3yalM3alllsl MAarHUTHBIX IOJIEH NMOCTOSHHBIX MarHUTOB,
JEMCTBUSI MAarHUTHOTO I0JII Ha IPOBOAHMK C TOKOM, CBOMICTBa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTelNsl MOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh IMPOBEPSEMBIC
OpPENONIOKEHUs, COOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOrO 000pYIOBaHMUS,
OIUCHIBATh XOJ1 ONbITa U (POPMYIHUPOBATH BHIBOJIBL;

BBIIIOJIHATH MPSMbIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH BO3]lyXa,
CHJIBI TOKA, HANpsDKEHUS C MCIOJBb30BAaHHWEM AaHAJIOTOBBIX MPHUOOPOB M JAaTUYHMKOB
(U3HYECKUX BEIMYHMH, CPAaBHUBATh PE3yJbTaThbl M3MEPEHUN C YUYETOM 3aJaHHOU
a0COJIIOTHOM NOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUUYUHBI OT JAPYTOH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUN (3aBUCMMOCTH CONPOTUBIIEHUS MPOBOIHUKA
OT €ro JJIMHBI, IUIOMAAN TONEPEYHOr0 CEYEHHS U YAEIbHOIO CONPOTHUBIICHUS
BEIIECTBA IPOBOJAHMKA, CUJIBI TOKA, UJIYIIEr0 Yepe3 MPOBOJHUK, OT HANpsKEHUS Ha
IPOBOJIHUKE, HCCJIEIOBAHUE IIOCIEA0BATENIBHOIO W MNApajUIEIbHOTO COEAMHEHUN
IPOBOJIHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHMs], CIeays MPEeAI0KEHHOMY IUIaHy, (UKCUPOBATh Pe3yJIbTaThl MOTYyUYEHHON
3aBUCHUMOCTH B BHJA€ TaOMUI M TpaHUKOB, J€1aTh BBIBOABI MO pe3yJbTaTam
UCCJIEIOBAHHS;

IPOBOJNUTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BETUYMH (yleIbHas TeIIOEMKOCTD
BELIECTBA, COINPOTHUBJICHUE IPOBOJHHMKA, padOTa M MOIIHOCTH 3JIEKTPUYECKOIO
TOKA): IJIAHUPOBATh U3MEPEHHUSI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS
IPEIJI0KEHHON HHCTPYKIUU, U BBIYUCIISATh 3HAYEHUE BETUYNHBL;



coOmo/IaTh TpaBWiIa TEXHUKU OE30MacHOCTH IMpu paboTre ¢ J1adopaTopHbIM
000pyI0BaHUEM;

XapaKTepU30BaTh TMPUHIUIIBI JCHCTBUS M3YyUYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPON Ha UX ONHUCAaHUs (B TOM YMCIE: CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMIIEpMETP, BOJIBTMETpP, CUETUMK DICKTPUUCCKOU
SHEPIruM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHbIE AIEKTPONPUOOPHI
(mpuMepbl), IEKTPUUYECKUE MNPEIOXPAHUTENH, DJICKTPOMATHUT, SJEKTPOJBUraTeIb
MOCTOSTHHOTO TOKAa), HCIOJIb3ys 3HAHUSA O CBOMCTBAX (DU3UYECKUX SBICHUU U
HE0OX0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHE YCTPONCTBA M U3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMAaTHUYHbIM pHUCYHKaM (KHUIKOCTHBIA TEPMOMETpP, TEPMOC,
NCUXPOMETP, THUTPOMETP, JABUTATENb BHYTPEHHETO CrOPaHMs, AJIEKTPOCKOIL,
pEeocTar), COCTaBIATH CXEMBbl JJIEKTPUUYECKUX LENeld C MOCIeAOBATeIbHbBIM |
napajyieibHbIM COEIMHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB AJIEKTPUUECKHUX LETEH;

NPUBOJUTH TMPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TMpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUSl (PU3UUYECKUX 3HAHWUU B TOBCEIHEBHOW >XU3HHU JUIsl 0OECTIeUCHUS
O0e3omacHOCTH TpU OOpaIieHUH C MNpUOOpaMH U TEXHUYECKUMHU YCTPOWUCTBAMH,
COXpPAaHEHUSI 3JI0POBbS U COONIOJICHUS HOPM SKOJIOTMYECKOrO0 TMOBEACHUSA B
OKpYXarouen cpee;

OCYILIECTBIIATh MOUCK HMH(opMaruu (usnueckoro cojepxkanusi B MHTepHere, Ha
OCHOBE HMEIONIUXCS 3HAHUU M MYTEM CPaBHEHHS JOMOJHUTEIbHBIX HMCTOYHUKOB
BBIJIC/IATh MH(OpPMAIIMIO, KOTOpAasl SIBIASETCS MPOTUBOPEYMBOM WIJIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPHU  BBINOJIHEHUM Y4YEOHBIX 3aJaHUd  HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy (U3MUECKOro COJEpkKaHUs, CIPABOYHBbIC MaTepUalibl, PECYpChl CETH
WNurepHer, Biamere mnpuéMaMu KOHCIEKTHUPOBAHUA TEKCTa, MpeoOpa3oBaHMUs
uH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKHWE YCTHBIE COOOIICHHs, 00001mas
uHGOPMAITNIO U3 HECKOJIbKHX MCTOYHUKOB (PU3UYECKOTO COMEPkKAHUS, B TOM YHCIIC
nyOJIMYHO TPEACTAaBISATh PE3YJbTaThl MPOEKTHOM WM  HUCCIEI0BATENbCKOM
NEATeNIbHOCTH, TPU 3TOM TPaMOTHO HCIOJIb30BAaTh W3YUYECHHBIM MOHATUIHBIN
amnmnapar Kypca (pu3nKu, COPOBOXK/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;

IpPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MYECKUX MPOLIECCOB
pacrpenensTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3aJ]a4aMu,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUUA W KOPPEKTHPOBATH €r0, aJCKBaTHO
OIICHWBAaTh COOCTBEHHBIM BKJAJ B JEATCIBHOCTh TPYMIbl, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISSi TOTOBHOCTH pa3periaTh KOH(MIUKTHI.

K koH1ly 00yueHus B 9 Kjacce npeaMeTHbIe pe3ysbTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

UCIIO/Ib30BaTh IIOHATHA: CUCTEMa OTCYETA, MaTepUalbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBUKEHUS, nedopmarus (ympyras,
IUIACTHYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
Heperpy3ku, UEHTP TsHKECTH, aOCOMIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO
TEJNa, pPAaBHOBECHE, MEXAaHWYECKHWE KoJeOaHWs W BOJHBI, 3BYK, HHOQPa3ByK H
YIBTPA3BYK, JJEKTPOMATrHUTHBIE BOJHBI, IIKAJA JJIEKTPOMArHUTHBIX BOJH, CBET,



OJIM30PYKOCTh U JANBHO30PKOCTh, CIEKTPbl MCIYCKAaHHUA W TOTJIOLIEHUs, ayib(da,
0eTa- 1 raMMa-u3JIy4eHMs], U30TOIIbI, siIepHasi SJHEPTeTUKA;

paznuyaTh SBICHUSA (PABHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEMHOE IBUKEHUE,
PaBHOYCKOPEHHOE  TMPSMOJIMHEHHOE JIBKEHHE, CBOOOJHOE TMaJeHHe  Ted,
PAaBHOMEPHOE JBWKEHHE II0 OKPYKHOCTH, B3aUMOJIECHCTBUE TE€J, PEAKTHUBHOE
JBU)KEHHE, KoJebaTeabHOe NBIKEHHUE (3aTyXalollue U BBIHYXKICHHbBIC KojeOaHus),
PE30HAHC,  BOJHOBOE  JIBHKEHHE,  OTPAXEHHE  3ByKa,  NPSIMOJIMHEHHOE
pacrpoCTpaHEHHe, OTPAKEHUE W IPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpaXEHUE CBETA, Pa3Jj0KEeHHUE OEJ0ro CBETa B CIEKTP U CIOKEHUE CIIEKTPAIbHBIX
LBETOB, JIUCIEPCHUSl CBETA, €CTECTBEHHAS pPAJHOAKTUBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CHeKTpa M3Jy4YeHHs) MO ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPYIKAIOLIEM MHUPE
(B ToM uMcne (puU3MUECKHE SBICHUS B NPUPOJE: MPUIMBBI U OTIUBBI, JBH)KEHUE
wiaHeT CoOJHEYHOM CHUCTEMBI, PEAaKTHMBHOE JBHIKEHUE JKMBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSACEHHUE, CEMCMUYECKUE BOJIHBI, LIYHAMH,
9X0, I[BETa TeJl, ONTHYECKUE SBIECHUS B TMPUPOJE, OHUOIOrMYecKoe JAecTBHE
BUIMMOIO, YJIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO HW3JIy4YE€HUH, €CTECTBEHHBIN
paaMoOaKTUBHBIN (POH, KOCMHUUECKHE JIy4H, PAAHOAKTUBHOE M3ITy4YeHUE MPUPOIHBIX
MUHEpAJIOB, JCHCTBUE PAJIMOAKTHBHBIX W3JyYEHHH Ha OpraHu3M YeJOBEKa), MpH
ATOM NEPEBOJUTHh NPAKTUYECKYIO 3a7adyy B Y4E€OHYIO, BBIJIEIATH CYLIECTBEHHBIE
CBOMCTBA (MpU3HAKHK) (PU3UYECKUX SIBICHUN;

ONMKCHIBATH HW3YYEHHBbIE CBOMCTBA Tel W (PU3UYECKHE SBJICHHUSA, HCIOJb3YS
¢usznueckue BeAMYMHBI (CpelHAsT M  MIHOBEHHas CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIBIDKCHHMM, YCKOPEHHE, NEPEMEIIEHUE, IyTh, YIJIOBas CKOPOCTb,
CWJIa TPEHUs, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHNUs, BEC
TeJNa, WMIIYJbC Teja, HUMIYJbC CHIJIBI, MEXaHW4yeckas paboTa U MOIIHOCTb,
NIOTCHUMAJIBHAsT ~ DHEPrus  Tejla, MOAHATOTO  HAJ  IOBEPXHOCTBIO  3E€MIIH,
NOTCHLMAJIBHASL DJHEpPrus CXKaToOW IpYyKUHbI, KUHETUYECKassh DHEpPrus, IOJIHAS
MEXaHUYeCKasi SHEeprusi, MepHoj U 4acToTa KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTb
3ByKa WU BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTellb MNPEJOMIIEHHS CPElbl), IpH
OMHCAaHUU TPABUWIBHO TPAKTOBATH (PU3WYECKUN CMBICT HCIOJB3YEMBIX BEIHUYHH,
000O3HaUeHUs W  E€AUHMUIBl  (PU3HYECKUX BEJIMYMH, HAXOAHUTH  (OPMYJIbL,
CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

XapaKTepHU30BaTh CBOMCTBA Tei, (PU3MYECKUE SIBICHUS U MPOLECCHI, HCHOJb3YS
3aKOH COXPAaHEHUS DHEPrHuM, 3aKOH BCEMHUPHOIO  TATOTEHHUS, IPUHIIMI
CYNEPIIO3ULIMK CHJI, IPUHLUII OTHOCUTEIBHOCTH [ anwites, 3akoHsl HplOTOHA, 3aKOH
COXpPaHEHUsl HMIIYJbCA, 3aKOHbl OTPaXCHUS W MPEJIOMIICHHS CBETa, 3aKOHBI
COXpaHEHUs 3aps0BOIO M MAaCCOBOIO YHMCEN IPH SACPHBIX PEaKUMsIX, IPH ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCBIBATh €r0 MAaTEMaTUYECKOE
BBIPAXKCHUE;

OOBACHATH (hU3MUECKHE MPOILECCHl U CBOMCTBA TN, B TOM YHCJIE U B KOHTEKCTE
CUTyallUd  IPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH  IPUYUMHHO-
CJIEJICTBEHHBIE CBSI3H, CTPOUTHh OOBACHEHHE U3 2—3 JIOTMYECKHX IIaroB C OMOPOil Ha
2-3 W3Yy4YEHHBIX CBOWCTBA (PU3MYECKHX SBJICHHM, (QU3NYECKHX 3aKOHOB WIH
3aKOHOMEPHOCTEN;



pemats pacu€THble 3amaud (OMHpAIONIUecs] Ha CHUCTEMY W3 2—3 ypaBHEHHUN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (DU3MUYECKUE BETUYMHBI: HA OCHOBE
aHaM3a yCJIOBUS 3aJ]a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBIISITH HEAOCTAIOIINE
WK W30BITOYHBIC JaHHBIE, BHIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE IS
pelieHusi, MNPOBOAUTH PAaCU€Thl M OIEHUBATH PEATUCTUYHOCTH IMOJIYYSCHHOTO
3HaYCHUS (PU3NUECKON BETUINHBL

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PENIUTh MPH TOMOIN (DU3UIECKUX
METOJIOB,  WCIIOJIb3YsS  ONHCAHWE  WCCIENOBAHMS, BBIACIATH  MPOBEPSIEMOE
NPENONIOKEHNE, OLEHUBATh MPAaBUIBLHOCTH MOPAIKA IMPOBEICHUS HCCIEIOBAHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHUPOBATH PE3YIbTAThl HAOIIOACHHUI M OIBITOB;
IPOBOJUTH OIBITBI TI0 HAONIOACHUIO (U3MUYECKUX SBJICHUH WIH (U3HICCKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs DHEPIHH,
3aBHCHMOCTh TepHojJa KojeOaHWH MPYKWHHOTO MAasTHUKAa OT MacChl Tpy3a H
KECTKOCTH TIPYKUHBI W HE3aBUCUMOCTh OT aMIUIMTYABl MajblX KoJIeOaHUH,
IPsIMOJIMHEWHOE PAaCIpOCTPAHEHUE CBETa, Pa3JIokKEHUE OeIoro cBeTa B CIEKTP,
U3y4YEHUE CBOWCTB H300pa)KeHMsI B IUIOCKOM 3€pKajle M CBOMCTB HM300pa’keHUs
npenMera B coOuparoiieit JIMH3e, HaOII0IeHNEe CIUIONIHBIX W JTMHEHYAThIX CIIEKTPOB
U3ITyYCHHSI): CaMOCTOSATEILHO COOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
000pyI0BaHUS, OMIMCHIBATH XOJI OMBITA U €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOIBI;
IPOBOAUTH MPH HEOOXOAMMOCTH CEpPHUIO MPSMBIX U3MEPEHHM, OMpPENenss CpeaHee
3HAUYECHHE H3MepseMOil BenuuuHbl ((POKYyCHOE pacCTOsiHHME COOMpAroLed JIMH3HI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUs (M3MEPUTEIBLHOTO MPUOOopa);

NPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PHM3UYECKUX BETUYHMH C HCIOJIb30BaHUEM
NPSIMBIX HM3MEPEHHH (3aBHCHMOCTh TYTH OT BPEMEHH TIPH PaBHOYCKOPCHHOM
JIBW)KCHMHM 0€3 HavaabHOW CKOPOCTH, Iepuoja KoJieOaHW MaTeMaTHYeCKOTro
MasiTHUKa OT JUTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPa)KEHUS CBETA OT yTIJIa MaJeHUs U
yria  TpeJOMJICHHS OT  yria TajeHus): IUIAHHPOBATh  HCCIICIOBAHUE,
CaMOCTOSATENIbHO COOMpPAaTh YCTAaHOBKY, (UKCHPOBATH PE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJE TAOIHI] U TpaduKOB, J€TaTh BHIBOJIBI O
pe3yibTaTam MCCIIEI0OBAHNUS,

IPOBOJUTh KOCBEHHBIE HM3MEpEHUs (U3MYECKUX BEIMYMH (CPEIHSAS CKOPOCTh H
YCKOpEHUE Tela TpU PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOIHOTO
nageHus, )KECTKOCTh MPYKUHBI, KOADPUITUESHT TPEHUS CKOJIbKCHUS, MEXaHUIECKas
paboTa W MOIIHOCTh, YacTOTa M TMEPHOJ KOJeOaHMH MaTeMaTUYecKOro M
NPYKUHHOTO MasTHUKOB, ONTHYECKas CUja COOMpArOIIei JIMH3BI, PaIHOAKTHBHBIMA
¢oH): MIaHUPOBATH H3MEpPEHHUs, COOMpaTh HKCIEPHUMEHTAJIbHYIO YCTaHOBKY U
BBITIOJTHATD M3MEPEHUS, CICAys MPEIIOKECHHON MHCTPYKIIMH, BBIYUCIATh 3HAYCHHE
BEIMYMHB W aHAJIM3UPOBATh IIONYYCHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHU;

COONIOMAaTh TIpaBWJa TEXHUKH OE30MacHOCTH TMpu padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIE MPU3HAKH HM3YUYEHHBIX (PU3NYECKUX MOJENed: MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TENIO, TOYCUHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
TUTAaHETapHAas MOJIENIb aTOMa, HYKJIOHHAsI MOJIEJIh ATOMHOTO SI/TPa;

XapaKTepU30BaTh MPUHIUIEI JACHCTBUS WM3YyYCHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOW HAa HMX ONHCAaHHUA (B TOM 4YHUCIE: CIUIAOMETP, TaTUYUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, pakera, »dXOJOT, OYKH, MEPHUCKOI,



doToarnmapat, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, kKamepa Buibcona),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MUYECKHX SIBJICHUN U HEOOXOJMMBbIE (PU3nyecKue
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTUYHBIE PHCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOIECCOB MpPH
pEelIeHNH Y4YeOHO-NIPAKTHUYECKUX 3a/Jad, ONTHYECKHUE CXEMbl JUIsl MOCTPOCHUS
M300paKCHUI B ITIOCKOM 3€pKajie M COOMpPArONIeH JIMH3E;

OPUBOJUTH MPUMEPHl (HAXOAUTH HUH(GOPMAIMI0 O MpUMEpax) MPaAKTUYECKOIro
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUU B IOBCEJHEBHOW >XU3HM JUIsl 0O€CleueHHUs
0e3omacHOCTH MpU OOpalleHUH C MNpUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 3JI0pOBbsi M COOJIIOJCHHS HOPM 3KOJIOTMYECKOrOo TIOBEJIEHUS B
OKpY>Karollen Cpeae;

OCYUIECTBJIATh TOHWCK uHGopMaluu ¢usnueckoro coaepxkanus B MHTepHere,
CaMOCTOATENHbHO (OPMYIUPYsE MOMCKOBBIN 3aMpoc, HAXOAUTh MYTH OMpeaesieHus
JOCTOBEPHOCTH TOJYYEHHOM HMH(pOpMAUMM HA OCHOBE HMEIOIIMXCS 3HaHUM WU
JOTIOJTHUTENBHBIX UICTOUYHUKOB;

UCTOJb30BaTh MpPHU  BBINOJIHEHWHM YYEOHBIX 3aJaHUil  HAyYHO-TIOMYJISPHYIO
AUTEpaTypy (PU3NYECKOrO COJEp’KaHus, CIPABOYHBIE MAaTE€pPHAIbl, PECypChl CETH
WNHrepHeT, BiageTe npuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, IpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IIMCBMEHHBIE M YCTHbIE COOOILIEHUS Ha OCHOBE
uH(pOpMaIM U3 HECKOJbKMUX HCTOYHUKOB (PU3UYECKOTO COAEpk aHUs, MyOIuYHO
IPEACTaBIATh PE3yJIbTaThl MPOEKTHON WIJIM MCCIEA0BATENbCKOMN AESITENIbHOCTH, TIPU
3TOM TPAMOTHO HCIIOJb30BaTh H3YYCHHBIM TOHATHUMHBIA anmapar u3y4aeMoro
paznena (UMK W CONPOBOXKIATh BBICTYIUIEHHE TMpE3eHTaluel ¢ y4éTom
0COOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
‘ KosnnyecTBo yacoB Bu/IbI 1eSITeIbHOCTH
HaumeHoBaHue
Ne DJIeKTpOHHbIe (LM (ppPOBbIE) 00y4aImmXxcs ¢ y4eTom
pa3aesioB U TeM KonTtposbHbie IIpakTHyeckue .
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl padoueii mporpamMMmsl
NMPorpamMmbl padoThI padoThI
BOCIIMTAHUS
Pa3znen 1. @u3uka u e€ poJib B MO3HAHNH OKPY:KAIOLIEro MUPa
WaJIoT, HalIPaBJICHHbBIA HA
du3snka - HayKa o bubnunoreka [IOK A > Hanpanne
1.1 2 pa3BUTHE HAYYHOU
MPUPOJIE https://m.edsoo.ru/7f416194
10003HATENBbHOCTH
VYyebOHbBIC cCUTYyaIUH,
HaIlpaBJIEHHbIE HA OCO3HAHUE
12 duznyeckue ) 1 bubnuoreka [IOK LEHHOCTH (PU3NIECKON
' BEJIMYHMHBI https://m.edsoo.ru/7f416194 HayKH KaK MOIIHOI'O
WHCTPYMEHTA OCHOBBI
pPa3BUTHSI TEXHOJIOTUI
OBpucTtHueckas decena,
HaIlpaBJI€HHAsl HA OCO3HAHUE
13 EcrecTBeHHOHAYUYHBIN ) 1 bubnuoreka [IOK LIEHHOCTHU (PU3UYECKOM
) METOJI ITO3HAHUA https://m.edsoo.ru/7f416194 HayKH KaK MOLIHOTO
WHCTPYMEHTA MO3HAHUS
Mupa
‘ Hroro no pazgeny H 6 H

‘ Paznen 2. IlepBoHayajibHble CBeJIEHUS 0 CTPOEHMH BellleCTBA

ITouckoBas Gecena,
2.1 CrpoeHue BeniecTBa 1 bubmorexa HOK HaIIpaBJICHHAs HA Pa3BUTHE
: https://m.edsoo.ru/7f416194 N
HAay4YHOU JTI0003HATEITLHOCTH
JlesITenbHOCTD 10 Pa3BUTHIO
JIBrxeHue n
2.2 B3aMMO/ICVCTBUE 2 1 bubmorexa LIOK nHTepeca K
) https://m.edsoo.ru/7f416194 HUCCIIEI0BATEILCKON
YaCTHI] BEIIECTBA
JIeATETbHOCTH
ITouckoBas Gecena,
73 ArperaTHble ) bu6numorexa [IOK HAIDABJICHHAS HA
) COCTOSIHHUS BEIIECTBA https://m.edsoo.ru/7f416194 p
NOTPEOHOCTH B
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(hopMHUPOBAHUH HOBBIX
3HaHuil. TBopueckas pabora,
HaIlpaBJI€HHAas Ha
MIOBBIIICHUE YPOBHS CBOEH
KOMIIETEHO

‘ Hroro no pazneny

5

‘ Pasnen 3. J/IBu:keHHe M B3aUMOIEHCTBHE TeJl

Mexannueckoe
JNBUOKEHUE

3.1

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

TBopueckas pabora,
HalpaBJIeHHas Ha
IIOBBIIICHUE YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3
IIPAKTUYECKYIO JESITEIbHOCTD

Nuepuus, macca,
INIOTHOCTH

3.2

bu6mmorexa [JOK
https://m.edsoo.ru/7f416194

['pynnosas pabora,
HarpaBJIeHHas Ha
IUTAHUPOBAHHUE CBOETO
pa3BUTHS B IPUOOPETEHUH
HOBBIX (PM3NYECKUX 3HAHUU.

3.3 Cuna. Bune! cun

14

bu6moreka [IOK
https://m.edsoo.ru/7f416194

[IpakTuKy™m, HalTpaBICHHbIM
Ha pa3BUTHE UHTEpEca K
HUCCIIEI0BATEILCKON
JIeATETbHOCTH.

‘ Hroro no pazgeny

21 |

‘ Paznea 4. /laBjieHne TBEPABIX TeJl, dKMJAKOCTEH U ra3oB

Hasnenue. [lepenaua

MoruBaimonHas decena,
HaIpaBJieHHAsl HA aKTUBHOE

41 JaBJICHUS TBEPIABIMU 3 bubnuorexa [IOK y4acTHE B PELIECHUH
) TEIaMH, KUIKOCTIMU https://m.edsoo.ru/7f416194 MPaKTAYECKUX 3a]1ad4,

U Ta3zaMu TpeOyIOUINX B TOM YHUCIIE
(bu3nIeCKUX 3HAHUH.
becena, nanpaBienHas Ha
OpUEHTALINIO HAa MPUMEHEHUE

4.2 JlaBaeHue KUJIKOCTH 5 Bubmiorexa OK q)lzlmqecinx 3HaHII/)H71 TUIA
' https://m.edsoo.ru/7f416194
pelieHus 3a1a4 B 00J1acTu
OKPY>KaIOIIEeH Cpebl.
‘ 4.3 H ATMocdepHoe 6 bubnunoreka [JOK becena, HanpaBiieHHas Ha
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JaBJICHHUC

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

OpI/IeHTaHHIO Ha HpI/IMeHeHI/Ie
(bU3MYECKUX 3HAHUH JIST
penieHus 3aaa4d B 00JacTH
OKPY>KAIOIIEH Cpeibl.

JleicTBHE KUAKOCTH U

Bbu6mmorexa [JOK

TBopueckas pabora,
HaIpaBJICHHAs Ha

4.4 rasa Ha IorpyX€HHOe 7 3
Py https://m.edsoo.ru/7f416194 BOCIIPUSATHE DCTETUYECKUX
B HUX T€JIO .
KayecTB (PU3NYECKON HAyKH.
‘ Hroro no pazgeny H 21 H ‘
‘ Pa3pnen 5. Pa6ota u MOIIHOCTB. JHeprust ‘
IIpoexTHas 3amaya,
51 Pa6oTa 1 MOLIHOCTE 3 1 bubnuorexa [IOK HaIIpaBJICHHAs HA aKTUBHOE
' m https://m.edsoo.ru/7f416194 y4acTue B pelIeHUN
IIPAKTUYECKUX 3a]au.
JlesiTenbHOCTD,
bubnmoreka [JOK HaIlpaBJICHHAs HA AKTUBHOE
5.2 [IpocTbie MexaHNU3MBI 5 1
https://m.edsoo.ru/7f416194 y4acTHE B PELICHUN
IIPAKTUYECKUX 3a]au.
Juanor, HanpaBICHHBINA HA
OCO3HaHUE IIEHHOCTU
53 Mexanunyeckas 4 | bubnuorexa [IOK ¢bu3nueckoil HayKH Kak
) JHEprus https://m.edsoo.ru/7f416194 MOIIHOI'0 HHCTPYMEHTA
OCHOBBI pa3BUTHUS
TEXHOJIOTH
Hroro no pazgeny H 12 H ‘
[IpakTuKyM™, HanTpaBIICHHBIN
Ha Ha OCO3HaHHe Je(UIUTOB
PesepBHoe Bpems 3 COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH B 00J1aCTH
(hU3BUKH.
OBIIEE KOJIMYECTBO 63 12
YACOB I10 ITPOTPAMME
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8 KUIACC

R ‘ KosmuecTBo yacos BHIbI 1eSITeIbHOCTH
Ne asneﬁo: u Te; KOHTPOILHbIE MpaxTauecKkn 00y4aIIUXCS C Y4eTOM duexkTpoHHbIe (HU(poBbLIEL)
n/n E OrDAMMEL Bcero 26011 e DAGOTEI pabo4eii mporpaMmmbl o0pa3oBaTe/bHbIE peCypcChl
porp p P BOCIIMTAHUS
H Pa3zpnen 1. TenioBble siBaeHUS
o MaJior, HAlpaBJICHHBIN Ha
CrtpoeHue u CBOMCTBA A > Hallpapie bubnmnoreka [JOK
1.1 7 pa3BHUTHE HAyYHOM
BellleCTBa FOGO3HATENBHOCTIL https://m.edsoo.ru/7f4181ce
JesTenbHOCTh 110 pa3sBUTHUIO
. bu6nmoreka [JOK
1.2 TermoBble pouecchl 21 1 5 WHTEpeca K CCIeI0BaTEeIbCKOM 1
eATENBHOCTH https://m.edsoo.ru/7f4181ce
‘ Hroro no pazgeny H 28 H H

H Pa3znen 2. DiiekTpuyeckne H MATHUTHBIE SIBJICHUS

DIEeKTPUUYECKHE
3apsapl. 3apsKCHHbIE bubmuoreka LIOK
2.1 7 1 JleATenbHOCTE 110 OCO3HAHUIO
TEJa U UX https://m.edsoo.ru/7f4181ce
o OEHHOCTHU 0e30macHoro 06pa3a JKHU3HU
B3aUMONICUCTBUC C DJICKTPUYICCKUM O60py,Z[OBaHI/IGM B
ITocTosTHHBIH AOMAIIHHX yCIOBHSAX bubnuoreka [JOK
2.2 . 20 2 7
AIIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
I'pynmosas paboTa Ha (bOpIXH/IpOBaHI/Ie Bu6miorexa [IOK
2.3 MarHuTHbIE SBJICHUS 6 1 1.5 MOTPEOHOCTH BO B3aMMOJCHCTBHH B https://m.ed 784181
BBIIIOJTHCHUUN HCCJ'ICI[OBaHPIﬁ. {tps://m.cds00.1u. ce
MoTuBarnontas oecena,
24 DJIeKTpOMarHuTHast 4 HanpapJieHHas Ha EHHOCTHOE bubmorexa [JOK
) WHYKIUS OTHOIIEHKE K JOCTHXCHUAM https://m.edsoo.ru/7f4181ce
POCCHUHCKHX yUESHBIX-(DU3UKOB.
HTtoro no pazaeny H 37 H H
IIpakTHKyM, HalTpaBICHHBIN HA Ha
0CO3HaHHUE EePHUIUTOB
PesepBHOE Bpems 3 COOCTBEHHBIX 3HAHHUN U
KOMIICTCHTHOCTEH B 00JIaCTH
(huzukw.
OBUIEE KOJIMYECTBO 68 4 145
YACOB I10 ITPOTPAMME '
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9 KVIACC

Koauvectso 1acos DIeKTPOHHBIE Bubl 1eTeILHOCTH
Ne HaumenoBaHue pa3jie/ioB KOHTPOIBHBI MpaxTHuecKHe (undposrbie) oﬁyqamumnxw C y4eTOoM
n/n U TeM IPOrpaMmbl Bcero o0pa3oBaTejbHbIE paGoueii mporpaMmbl
e padoThbl padoTsbI
pecypchbl BOCIIMTAHUS
Pasnes 1. Mexanuveckue siBjJIeHHUs H
11 MexaHu4ecKoe ABUKEHHUE 10 1 bubnuoteka [JOK
' Y CIIOCOOBI €T0 OMHMCAHUS https://m.edsoo.ru/7f41a4a6
. bu6nunoreka [IOK
1.2 BsanmonericTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka [IOK
1.3 3aKoHbI COXpaHCHUA 10 3 https://m.edsoo.ru/7f41a4a6
‘ Htoro no pazaeny H 40 H H
‘ Pa3nen 2. Mexanuveckne KoJe0aHUs U BOJTHBI H
bubnunoreka [JOK
21 Mexanmuueckue koeoanns 7 3 https://m.edsoo.ru/7f41a4a6
29 MexaHW4ecKue BOJIHBI. ] 1 3 bubnuorexa [JOK
' 3BYK https://m.edsoo.ru/7f41a4a6
‘ Hroro no pazneny H 15 H H
‘ Pazjen 3. DiieKTpOMArHMTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI H
31 DNIeKTPOMarHuTHOE TOJIE 1 6 ) bubnmnoreka [JOK
) 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
‘ Htoro no pazaeny H 6 H H
‘ Pasnen 4. CeeToBbI€ sIBJICHHS H
41 3aKOHBI pacIpOCTPAHEHHUS 6 ) bubnmoreka [JOK
) CBeTa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNITHYECKHE 6 3 bubmorexa [JOK
' prOOpPbI https://m.edsoo.ru/7f41a4a6
43 Paznosxenue 6emoro ceeta 3 2 bubnuorexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
‘ Wroro no pasaeny H 15 H H

‘ Pa3gen 5. KBaHTOBBIE AIBJICHUS
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51 Hcnyckanue u moriomieHne 4 1 bubnunoreka [IOK
) CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
5.2 Crpoerue aroMHoro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnunoreka [JOK
5.3 Snepuie peaxuym 7 1 https://m.edsoo.ru/7f41a4a6
‘ Wroro no pazneny H 17 H H
‘ Paznen 6. [loBTOpHTEIbHO-0000111aI01IIHIT MOAYJIb H
I1 000
61 | conepanms xypea s | 9 ) Bugmiorera [[OK
’ Acp M https://m.edsoo.ru/7f41a4a6
3a 7-9 knacc
‘ Htoro no pazaeny H 9 H
OBIIEE KOJIMYECTBO HACOB 102 27

I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHUME

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne ara u@poBbIie
Tema ypoka Konrtpoasnsie | IIpakTuyeckue A UHpp
n/n Bceero H3yuyeHus | oOpa3oBaresibHbIE
padoThI padoThI
pecypchl
1 ®usuka — Hayka o npupoze. SBneHus 1
pupopl. Pu3ndecKue sIBJICHUs
) Mexanuyeckue, TEIIOBbIE, NEKTPUUECKUE, 1
MarHuTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
‘ 3 Du3NYECKUE BEIUYMHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "N3mepenue
4 TEMIIEPATypbl IIPU IOMOLIH KHIKOCTHOI'O 1 1
TepMOMETpPA U JaTYMKaA TeMIiepaTypbl"”
Kak ¢u3uka u apyrue ecTeCTBEeHHbIC HAYKU
5 M3Yy4aroT Npupoay. EcrecTBEeHHOHAYUYHBII 1 bubnmoreka [JOK
MeTo] mo3HaHusl. Onucanue PU3NIECKuX https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOIIILIO MOJieIei
VYpok-uccnenosanue "lIpoBepka runoressl:
6 JAIBHOCTD MOJIETA IMIApUKa, MyIIEHHOTO 1 1
TOPU30HTAIBLHO, TEM OO0JIbIIIE, UeM OOJIbIlIe
BBICOTA ITycKa'
7 Crtpoenue BemectBa. OMBITHI, JOKA3bIBAIOIIHE 1 bu6mmoreka [JOK
JIUCKPETHOE CTPOCHUE BEIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>xeHue 4acTHIl BEIeCTBa 1 Bubmiorexa [JOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoanue «OMNbITHI 10 HAOJIIOICHUIO 1 1
TEIJIOBOTO PACIIUPEHUS Fa30B)»
‘ 10 ArperatHble COCTOSIHHS BELIECTBA 1
B3anmocBs3b MEX1y CBOMCTBAMU BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX 1 bubnmnoreka [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IbI



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanundeckoe ABuxeHue. PaBHOMepHOE 1 bu6mmoreka [JOK
HEPABHOMEPHOE ABUIKECHUE https://m.edsoo.ru/ff0a05c6
bu6mmorexa [JOK
13 CxopocTs. Eaumuuet ckopoctn https://m.edsoo0.1u/ff0a079¢
14 Pacuer myTy 1 BpeMeHHU IBIKSHUS Bubmiorexa IJOK
y p A https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3akon n"epruu. Bzaumoaeiicteue
15 Tel II::K MpUYMHA I/ISN?CLITICHI/ISI CKO oﬂcm bubmorexa IIOK
P P https://m.edsoo.ru/ff0a0c10
JIBI)KCHUS TEJl
[TmoTHOCTE BemecTBa. PacueT Mmaccel u o0beMa bubnuorexa [JOK
16
TEJa MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpenencHue
IJIOTHOCTH TBEPOTO TEJIa»
18 Pemenue 3amad nmo teme "IL1oTHOCTH bubmuorexa [JOK
Berecrna" https://m.edsoo.ru/ff0al23¢
19 Cua Kak XapakTepruCTHKa B3aUMOICCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3ydcHne
20 3aBUCHUMOCTH pacTsbKeHHS (nedopmanun)
MIPY>KUHBI OT NMPUJIOKEHHON CUITBI»
21 SBnenne TsaroreHus. Cuna TSXKECTH H
CBs13b MKy CHIION TSKECTH ¥ MAcCOM Tea.
22 Bec Tena PISIIHCHI/IG 3aaa4 o teme "Cuia bubmorexa [JOK
" https://m.edsoo.ru/ff0al1778
TSDKECTH
Cuna TsKecTu Ha JpyIruX IUIaHETax. bubnuoreka [JOK
23
DU3NYECKUE XAPAKTEPUCTHKHU IITAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 " .
3vepenne cul. JluHamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
2 B a.H
> cerel CBECOMOCTDH https://m.edsoo.ru/ff0al778
26 CroxeHue IByX CHJI, HalPABJIEHHBIX MO OJHON bubmuorexa [{OK
npsiMmoii. PaBHoi€HCTBYIOIIAsL CUIT https://m.edsoo.ru/ff0ala70
27 Pemenune 3amau mo teme "PaBHoelicTByOMIAS

CHUJI



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

78 TpeHue ckonbxeHus: U TpeHue nokosi. TpeHue bu6nuorexa LIOK
B IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «3ydeHne

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHSI OT bubnmoreka [JOK
CHJIBL JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOLIUXCS MOBEPXHOCTEN»

30 Pewrenue 3amau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CHJIIBI
Pemenue 3anay no Temam: «Bec Tenay,

31 «['padmueckoe nzobpakenue cum», « CUib, E t?fs?;lr?lT:é(sigr(z/Iﬁanl d4e0
«PaBHOACHCTBYIOIIAS CHUII» " -
KonTponbHas pabota nmo Temam:

3 «Mexannueckoe JBKeHue», «Macca,

IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3o0pakeHue cny, «Cuibh»

33 Hasnenue. CriocoObl yMEHBIICHUS U bubmuorexa [IOK
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT bu6muoreka [JOK
00BEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBieHUs TBEPABIMU TEJIAMU, bu6muorexa LIOK
JKUIKOCTSIMH U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAaHHOE bubmmoreka [JOK
JICWCTBUEM CHJIBI TSYKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amgau no reme «/laBienue B bubmuoreka [JOK
XKUJIKOCTH U raze. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826

bubmnoreka LJOK

38 Coobmaromuecst cocyapl

Haror ya https://m.edsoo0.ru/ff0a2970
N bubnuorex K
39 IM'mapaBauyeckuit mpecc Gmaorexa HO
https://m.edsoo.ru/ff0a3136
‘ 40 ManomeTtpsl. [TopuIHEeBO JKHAKOCTHBIA HAcOC H
Atmocdepa 3emiu. [IpuunHbI CyliecTBOBaHUS

41 BO3YIITHOW 000109KH 3eMIIu. 3aBUCUMOCTD bu6mmoreka [IOK
aTMOC(EpHOTO TaBJICHHS OT BHICOTHI HaJ] https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOpsi



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

bu6mmoreka [IOK

42 Bec Bo3ayxa. ATMocdepHoe naBiieHHe
y (bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdeproro napnenus. OnbIT bu6muoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(EPHOTO JaBICHHS OT bu6nuoreka [IOK
BBICOTHI HaJT YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoua. ATMocdepHoe JaBieHue bubmuoreka LIOK
Ha pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau o reme "AtMmochepHoe
napieHue"
47 JlelicTBUE MKHUJKOCTH U Ta3a HA MOTPY>KEHHOE B bu6muoreka [IOK
HUX TeJ0. ApXHMe0Ba Cujia https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BBITaJE)KI/IBI;IO 5171 CHJIBI efII)C”li 1011 (87 @F] buborexa LIOK
m » A y https://m.edsoo.ru/ff0a33fc
TEJIO0, MOTPYKEHHOE B )KHJIKOCTHY
Jlabopartopnast paboTta 1mo Teme
49 «MccnenoBaHre 3aBUCMMOCTH Beca TeJla B BOJIE bu6mmoreka [JOK
0T 00bEMa MOTPY>KEHHOHN B KUAKOCTh YaCTH https://m.edsoo.ru/ff0a3514
Tesa»
bub6mmorexa [JOK
>0 Inasawne Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U
omnpeesieHue e€ rpy30n0abEMHOCTH"
Pemenue 3amau no remam: «IlnaBanue cyaos.
52 Bo3s xonnefllsaHHe» «JlaBmeHue TBE LI})/(IITGJ'I bubmmorexa LIOK
AYXOTL ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
bu6mmoreka [IOK
>3 Mexannueckas pabora https://m.edsoo.ru/ff0a3{82
bu6mmoreka [IOK
54 Moumocte. Equnuuet MomHOCTH https://m.edsoo.ru/ff0a3{82
55 Ypok-uccnenoBanue "Pacy€r MomHoCTH,
pa3BUBaeMOM P NObEME 1O JiecTHULE"
‘ 56 H [IpocTteie Mexanu3Mbl. Peruar. PaBHOBeCHE CHII H H H H H



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Ha pblyare

KonTponbhas pabota no teme «JlaBnenue

57 TBEPJIBIX TN, KHUIKOCTEH 1 ra3oBy / 1
Bcepoccuiickas mpoBepouHas paboTa
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme

58 «Jla]fJ'ICHI/Ie zBpé BIX TEJI, )KUJKOCTEH U Ta30B» 1 Eubmiorexa OK

. P » AHA https://m.edsoo.ru/ff0a4ffe
/ Beepoccuiickasi mpoBepodHas paboTa
Prrdaru B TexHuke, OBITY U IPUPO/IE.
59 Jlaboparopnas pabota «}i/lccnpe I())BIaI,HI/Ie 1 0.5 bubmmorexa LOK
p . p p A ) https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara»

60 Pemenue 3agad no reme «YCloBUSI paBHOBECHUS 1 bu6mmoreka [IOK
pblyara https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neicTBust

61 MexaHnu3ma. Jlaboparopnas padota 1 0.5
«H3mepenue KII/] HaKITOHHOM MJIIOCKOCTH»

62 Pemenune 3ama4 no treme "Pabora, MOIIHOCTD, 1 bu6mmoreka [JOK
KI1A" https://m.edsoo.ru/ff0a4c48
Mexanndeckas sHeprus. Kunernueckas u bu6mumorexa LIOK

63 1
MOTEHIIMATbHAS SHEPTHUsI https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHHS MEXaHUUECKON dHEPrUur 1 Eubmiorexa LIOK

P p https:/m.edsoo.ru/ff0ad360
YPOK-3KCIIEPUMEHT IO TeMe
"DKcneprUMEeHTaNbHOE OIpPEIETICHUE

65 U3MEHEHU KHHETUYECKON U MOTECHIINATILHON 1 1
SHEPTUH MMPU CKATBIBAHUU TEJIA TT0 HAKIIOHHON
TJIOCKOCTH"

66 Konrponsnas padora no teme «Pabora u 1
MOIIHOCTb. DHEPIrUs»

67 PesepBHblii ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnmoreka [JOK
"MexaHndeckoe nBrmxeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa ¢ TekcTamu o teme

68 n n 1

Pabota. MomtHoCTh. DHEeprus
| OBILIEE KOJIMYECTBO YACOB 10 [TIPOTPAMME | 68 | | 12 |



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
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8 KUIACC

Kosau4vecTBO 4acoB DIeKTPOHHBIE
Ne ara ungposbie
Tema ypoka Konrtpousbnsie | IIpakruyeckue A bp
n/ Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHHST MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUH U UX OMBITHBIC 1 bubmmorera [JOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO | bub6mmorexa [JOK
COCTOSIHUH BelIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 razo000pa3HOro COCTOSTHUM BEIIeCTBAa HA 1
OCHOBE TIOJIOKEHHUH MOJIEKYJISIPHO-
KHHETHYECKOW TEOPHH
5 Kpucrannuueckue u amop¢Hbie Tena 1 bubnmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KanWUISIPHOCTb. | bubnuorexa LIOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpeHne U CokaTue 1 bubmoreia LHOK
p P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIEPATYpPbI CO |
CKOPOCTBIO TEIJIOBOTO JIBMYKCHHS YaCTHII
9 Buytpennss sneprusi. Cioco0bl U3MEHEHUs | bu6mmoreka [JOK
BHYTPEHHEH YHEPTUHN https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Bunpr Tennonepenaun 1
A peA https://m.edsoo.ru/ff0a6412
Vpoxk-koudepenius "[IpakTudyeckoe
11 I/Ifl‘[OJILSO]i)J.HI:/Ie TGHJIOBII:IX CBOMCTB BEILIECTB U 1 1 bubmmorexa TIOK
" https://m.edsoo.ru/ff0a65¢0
MaTEpPUAJIOB B LIEJISX SHEPTrocOepeKeHUs



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
https://m.edsoo.ru/ff0a65c0

12 KommuectBo Temnorsel. Y neiapHas bub6moreka [JOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TemiooomMeH bubnmoreka [JOK
U TEIUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopatopnast pabota "HccnenoBanue
14 SIBJICHUSA TEIJI000MEHA IIPY CMEIINBAHUT buGmorera I1OK
. = p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYei BOAbI
Pacuer konuuecTBa TEMmIOTH, HEOOXOAUMOTO
15 JUISL HATPEBAHUS TeJa U BbIIEISEMOr0 UM U
OXJIQKICHUU
16 JlaboparopHnas padota "Onpenenenue bubnuorexa [JOK
YAEJIbHOU TEIJIOEMKOCTH BeniecTra' https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHAas TEII0Ta bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
13 [1naBneHue u OTBEPIEBAHNE KPUCTAINIMYECKUX bubnuorexa [JOK
Ten. Y aenbHas TeIU1oTa IUIaBJIeHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHnas pabota "Onpenenenue bubnuorexa [JOK
yJEIbHOM TEIJIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 [TapoobpazoBanue u koHaeHcanus. Vcnapenue
pOOLP A . P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 napooOpa3oBaHUs U KOHJEHCAIUH. bubnuorexa [IOK
3aBHUCHMOCTD TEMIIEPATyPhl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHHS
Brnaxxnocts Bo3ayxa. JlabopaTopHas pabora
22 "OnpenenaeHre OTHOCUTENIBHOMN BIaKHOCTU buomorexa LIOK
P | https://m.edsoo.ru/ff0a7628
BO3/yXa
” Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3/yXa
24 [TpuHIUTB paOOTHI TEIIOBBIX JBUTATEICH.



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
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https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

[TapoBas TypOuHa. /IBurarenb BHyTPEHHETO
CrOpaHus

KII] TermoBoro neurarens. TennoBeie

but6mmoreka [IOK

25 -

JIBUTATEIIN U 3allUTa OKPYKAIOLIEN Cpeabl https://m.edsoo.ru/ff0a7c7c

%6 3aKOH COXpaHEHMsI U MIPEBPALLEHUS SHEPTUU B
TEIJIOBBIX ITpOLieccax
[TonroroBka Kk KOHTPOJILHON paboTe 1O TEME
" bubnuorexa LIOK

27 Tennossle siBiieHUs. VI3MEeHEHHEe arperaTHbIX

. " https://m.edsoo.ru/ff0a832
COCTOSTHUI BelllecTBa
KontponsHas padora o Teme "TemioBsie
. bubmuoreka [JOK
28 ABJICHUS. [I3MEeHEeHHe arperaTHbIX COCTOSTHUN
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA

29 Onektpuszanus Tei. J[Ba poja 3JIeKTpUIecKux
3apsA10B

30 Ypok-uccnenoBanue "IneKTpU3aIUSI T
WHIYKIIUEN U NIPU COMTPUKOCHOBEHUH"

31 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektpuueckoe nojue. HampsykeHHOCTh

bu6moreka [JOK
32 ANeKTpuuecKoro nojst. [Ipuammn
. https://m.edsoo.ru/ff0a8a0a
CyHEPNO3ULUU IEKTPUUECKUX MO
1 Hocurenu anexTpuyeckux 3apsaos.
DnemeHTapHbii 3apsa. CTpoeHrue aToMa

14 [IpOoBOIHUKY U IUBJIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXPAaHEHUs AIEKTPUUYECKOT0 3apsaa https://m.edsoo.ru/ff0a8ef6

15 Pemenue 3a1a4 Ha MpUMEHEHNE CBOMCTB bubmuoreka LIOK
DIIEKTPUUYECKUX 3apA10B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIOBHS €TI0

but6moreka [JOK
36 cyuiecTBoBaHUs. ICTOUHUKH 3JIEKTPUUYECKOTO

TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bu6mmoreka [IOK

37 €HCTBHUS JIEKTPUUYECKOTO TOKA
A P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 IIEKTPUYECKOTO I10JIsI HA IPOBOJAHUKH U 1
JUAJIEKTpUKN"

39 DNEKTPUUECKUN TOK B METAIUIAX, JKUIKOCTSIX U bu6nuorexa LIOK
rasax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1eb U €€ COCTaBHbIE YaCTH

A1 Cuna toka. JlabopatopHas pabota "V3mepenue 0.5 bu6nuoreka [IOK
U PEryJUpOBaHUE CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HampshkeHue. BonbTmerp.

42 Jlaboparopnas pabota "M3mepeHue u 0.5 bubmmorexa LHOK

paTopHai p P ' https://m.edsoo.ru/ff0a%¢14

pEryJIHpPOBaHKE HAMIPSHKCHUS

43 CornpoTuBieHHE NPOBOAHUKA. Y ACIbHOE bu6muoreka [IOK
COIIPOTHUBJICHUE BEIIECCTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIIEHUS ITPOBOIHUKA 1 bu6mmoreka [JOK
OT €0 JUIUHBL, IUIOIIAAH TTONIEPEYHOTO CEYEHHUS https://m.edsoo.ru/ff0aa738
u Matepuana”

45 3aBUCHUMOCTD CHJIbI TOKA OT HAIPSHKCHHUS. bubnmoreka [JOK
3akon Oma 11 y4acTKa 1enu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padota "HccnenoBanue

46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 ) bubnmoreka [[OK
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U HapalieIbHOE
COEJIMHEHUS MPOBOIHUKOB
JlaboparopHnas padota "IIpoBepka npasuia

paTopraz p . POBEP P bu6moreka [JOK
48 CJI0’)KEHUS HANPSHKEHUN MPU 1

MMOCJICAOBATCIIbHOM COCAUHCHUUN IBYX

https://m.edsoo.ru/ff0aaas58
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pe3ucTopoB”

JlaboparopHnas padota "IIpoBepka npasuiia ass

49 CHJIBI TOKA TPH NApAILIEITEHOM COCTMHEHUN bubmmorexa [IOK
”p p https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3ana4 Ha npuMeHeHue 3akona Oma bubmuoreka [IOK
JUIS Pa3IAvYHOIO COEIUHEHHUS MPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA. bubnmoreka [JOK
3akoH [[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopaTtopHnas pabota "Onpenenenue padoTh bubnmoreka [JOK
Y MOIIHOCTH 3JIEKTPUYECKOIo ToKa" https://m.edsoo.ru/ff0ab3e0
DIIeKTpUUYECKHE IIETTH U TIOTPEONTENN
53 AIIeKTpUYecKoii s3Hepruu B ObITy. KopoTkoe buommorexa HOK
P P Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTossHHBIE MAaTHUTEL, X B3aNMOJICHCTBHE
55 VYpoxk-uccnenosanue "M3yuenue nonei bubnmoreka [JOK
MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe nojie. MarHuTHOE 1oJie 3eMJIN | bu6mmorexa [JOK
€ro 3HaYCHHE JJIsl )KU3HHU Ha 3emile https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJILHOU paboTe MO TEME
57 "DrekTpuuecKue 3apsabl. 3apsKCHHBIC Tena | bu6mmoreka [JOK
UXx B3auMoaercTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2¢
AIEKTPUUECKUNA TOK"
KoHTtponbHas paboTta mo teme "IIeKTpudecKre
53 3apAlbl. 3apsKEHHBIE Tela U UX bubnuorexa [JOK
B3auMoeUcTBU. [10CTOSIHHBIN NEKTPUUECKUI https://m.edsoo.ru/ff0abea8
Tok" / Becepoccuiickas mpoBepoyHast pabota
PesepBHblii ypok. PaboTa ¢ Tekctamu 1o Teme
59 "TTocTOSIHHBIIH MEKTpUIeCcKuit TOK" / Bubmmorexa [IOK
. p https://m.edsoo.ru/ff0acdc6d
Bcepoccuiickasi mpoBepouHas paboTa
60 OmneiT OpcTena. MarautHoe nosie bubnuorexa LIOK
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SJICKTPHUYCCKOI'O TOKA MaramuTHOE TI0JIe
KaTyIIKU C TOKOM

https://m.edsoo.ru/ff0ac1d2

61

HpI/IMCHCHI/IC OJICKTPOMAardiuTOB B TCXHUKE.
JlaGopaTtophnast pabota "N3yuenue neicTBus
MarHUTHOTO TTOJISI Ha MIPOBOJIHUK C TOKOM"

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTPOABUTaTEb OCTOSIHHOTO TOKA.
Hcnonb30BaHue AIICKTPOIBUTATEIICH B
TEXHUUYECKHUX YCTPONUCTBAX U HA TPAHCIOPTE.
JlaGopaTtopHnas padota "KoHcTpyrpoBaHue u
u3ydeHue paboThl NeKTpoaBUraTens"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiThl Papajes. 3aKOH JIEKTPOMarHuTHOM
nHaykiuu. [Ipasuio Jlenna

64

OnekrporeHepatop. CriocoObl oMyueHus
AIIEKTPHUYECKON IHEPTUU. DIICKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH

65

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DNEeKTpUYECKHNE U MAarHUTHBIE SIBJICHUS"

66

KoHnTtponbHas pabota mo teme "IIeKTpuiIecKre
W MarHUTHBIC SIBJICHHS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo teme
"TenoBbie sBICHUA"

bubmnoreka LJOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHbIil ypok. PaGoTa ¢ TekcTamu 1mo teme
"MarauTHsIe SBJICHHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5
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9 KVIACC

‘ KoJsinuecTBO 4acoB ‘ D1eKTPOHHbIE
N Tema ypoka Konrtpoubnbie | IIpakTuyeckue Aata uHppoBbIe
n/n Bcero u3yveHusi | oOpasoBaTesbHbIe
padoTs padoThI
pecypcesl
‘ 1 H Mexanuueckoe ABMxKeHUE. MaTepuanbHas TOUKa H 1 H H H H
) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuorexa [JOK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubnnorexa LIOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpAMOIUHENHOE IBUKEHUE. 1
Cpennsiss 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMonnHETHOE paBHOYCKOPEHHOE IBUKEHHUE. 1 bubnmnoreka [JOK
YckopeHnue https://m.edsoo.ru/ff0ad8d4
6 CKopocTh MPSMOJIMHEHOTO PaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaboparopHnas pabota "OnpeneneHrue yCKOpeHUs
7 Tenaﬁ " paBHOp CKO eHHonIZ ﬂBI/I}KeHI/II/}I] o P 1 1 buGmaorexa LIOK
P pv YCKOp " A https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTHU
‘ 8 H CBoOoanoe nanenue Ten. OnbiTel [ammnes H 1 H H H H
PaBHOMEpHOE IBH)KEHUE IO OKPYKHOCTH.
9 [lepuo Il; qaCTHOTa obpa eHH}IpJ}_}HHCfIHaSI u 1 Enbmrorexa IIOK
pHoz paitl ’ https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTHU
‘ 10 H [{eHTpOCTpEMUTENBLHOE YCKOPEHUE H 1 H H H H
. bubnunoreka [IOK
11 IlepBbiit 3akoH HbroToHa. Bexktop cuiib 1 https://m.edsoo.ru/ff0ac6 12
12 Bropoii 3akoH Herotona. PaBHonelcTByro1mas | bubmuoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
. but6mmoreka [{OK
13 Tpernii 3akoH Herorona. Cynepno3unus cun 1 httns://m.edsoo.ru/ff0ac082
14 Pemenune 3a1ay Ha IpUMEHEHUE 3aKOHOB 1 bubnmoreka [JOK
HproToHa https://m.edsoo.ru/ff0aebbc
‘ 15 H Cwua ynpyroctu. 3akon ['yka H 1 H H H H bubnuoteka [IOK
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H https://m.edsoo.ru/ff0aeca2

‘ 16 H Pemenue 3agau no reme «Cuna ynpyroctu» H 1 H H
17 JlaboparopHuas pabota «Onpenenenue 1 bu6muoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnunoreka [IOK
1 1
8 Cra Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuia TpeHUs» 1 Bubmaorexa LIOK
p https://m.edsoo.ru/ff0afa26
JlaboparopHnas pabota "Onpenenenue bubnmoreka [JOK
20 " 1
KOX(PUITMEHTA TPCHUSI CKOJTBKCHHSI https://m.edsoo.ru/ff0af8be
Pemenne 3anay no reme "3akonsl HeroTOHA. bubnmnoreka [JOK
21 " 1
Cuna ynpyroctu. Cuiia TpeHus https://m.edsoo.ru/ff0afb8e
2 Cuia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUSI. 1 bu6muoreka [JOK
Y ckopeHue cBOOOIHOTO MaCHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenuus "JIBuxkeHHE TEI BOKPYT
23 rpaBuTannoHHOro 1eHTpa (CoaHeyHas CUCTEMA). 1
[NanakTuku"
Pemenne 3amgau o teme "Cuita TSDKECTH U 3aKOH bu6muoreka [IOK
24 " 1
BCEMHUPHOTO TSICOTCHUSI https://m.edsoo.ru/ff0af5{8
25 IlepBas kocMuueckas Ckopocts. HeBecomocTs u 1 bubnuoreka [IOK
[IEpErpy3Ku https://m.edsoo.ru/ff0af33¢c
PaBHOBecne MarepuanbHON TOUKHA. AGCOTIOTHO
2% TBEpAOE Teno. PaBHoBecue TBEpIOrO TENa ¢ 1 bubmuoreka LIOK
3aKpeIIEHHON OChIO BpalieHUsl. MOMEHT CHJIBI. https://m.edsoo.ru/ff0afe36
LleHTp TsHKECTH
PaBHOBecue MarepuabHON TOYKH. AOCOIFOTHO
27 TBEpAOE Teio. PaBHOBecue TBEPAOrO TEIa C 1
3aKpEIUIEHHON OChIO BPAICHHUS. MOMEHT CHIIBI.
[lenTp TsKECTH
8 Pemenue 3agau no reme "MomeHT cuibl. LlenTp 1 bubnuorexa [JOK
TsKeCcTH" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe
29 "ngaHHHGCKOG IIBII;)KGHI/IC §3aHM0neI7ICTBI/Ie 1 Bubnorexa LHOK
ren" ' https://m.edsoo.ru/ff0b0408
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KonTponbHas pabota no Teme "Mexanndyeckoe

bubnuoreka [IOK

30 nBmkenne. Bzaumoneiictsue ten"” https://m.edsoo.ru/ff0b06ec
Nmnynse Tena. UMnynbe cuiibl. 3akoH
31 COX ZHCHI/IH HMIT JILZa Ynpyroe u HeEynpyroe bubmorexa LIOK
P N y -2 TPy yipy https://m.edsoo.ru/ff0b07fa
B3aUMOJICUCTBUE
3 Pemenue 3amau mo teme "3aKkoH coxpaHEHUS bubnmnoreka [JOK
uMIyibca' https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepenuus "PeakTuBHOE ABIKEHHE B
MIPUPOJIC U TEXHUKE"
bubnunoreka [IOK
34 Mexanunyeckasi paboTa U MOITHOCTh hitps://m.cdsoo.ru/fi0b0as4
35 PaboTa cuiibl TSKECTH, CUITBI YIIPYTOCTH U CHITBI bubnmoreka [JOK
TpeHus https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «Onpeaenenne padboThl
36 CHUJIBI TPEHUS IIPY PABHOMEPHOM JBUKEHUU TENa
110 TOPU30HTAIILHOM MOBEPXHOCTH»
37 Cas3b dHepruu u paboTsl. [loTeHmanbHas
SHEPTUs
33 Kunetnueckas sneprus. Teopema o bubnmnoreka [JOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 H 3aKkoH COXpaHEHUsI YHEPTUH B MEXAHUKE
40 JlaboparopHnas pabota «M3y4yeHue 3akoHa bubnmoreka [JOK
COXPaHEHUs DHEPTUU» https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBHKEHHUE B €TO bubmuoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyXIeHHBIC bubnuorexa [JOK

Kosiebanus. Pesonanc

https://m.edsoo.ru/ff0b20f0

43

MaremaTH4eCKHi U NPYKUHHBIA MasTHUKHU

VYpok-uccnenoanue «3aBUCUMOCTb MIEPHOJIA

bubnunoreka [JOK

44 KOJIeOaHMI OT KECTKOCTH MPY>KUHBI M MaCChI httns://m.edsoo.ru/ff0b197a
rpy3a» HEPSLEAR00. AR A
45 IIpeBpamieHue 3HEpruy Ipu MEXaHUYECKUX

KOJIeOaHUSIX
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JlaGopaTtopHnas pabota «OnpeaeneHne 4acToThl U

bubnuoreka [IOK

46 o
nepuoaa KojaebaHui IpyKHHHOTO MasiTHUKA https://m.edsoo.ru/ff0blaec
Jlaboparopnas padota «[IpoBepka
. bubmuoreka [JOK
47 HE3aBHCHUMOCTH MepHoJia KoyebaHuii rpysa
pHroz py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexanndeckue BOJHBL. CBONMCTBA MEXaHHUECCKUX bubmorexa [JOK
BOJIH. [Tpo10JibHBIC M TONIEPEUHBIE BOJTHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHmus "MexaHn4ecKrue BOJHBI B
TBEPAOM Teiie. CeiCMUYECKHUE BOTHBI"
50 H 3ByK. PacnipocTpaneHue u oTpakeHUe 3ByKa
51 Ypok-uccnenoBanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acCTOTHI"
57 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKHI
pe3oHaHC
53 VYpok-koHpepeHuus "YIIbTpa3ByK U HHPPA3BYK bubnmoreka [JOK
B [IPUPO/JIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJILHOU paboTe 1O TEME
54 "3akoHbI COXpaHeHus. MexaHnueckue bubmorexa TOK
. https://m.edsoo.ru/ff0b25{0
KoJieOaHMs U BOJIHBI
Kontponbhas pabota no Teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKue KoJIeOaHus u
BOJIHBI"
56 DNEKTPOMAarHUTHOE MOoJjI€e. DIEKTPOMarHUTHHIE bu6mmoreka [JOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 H CBoOHCTBA 2JIEKTPOMArHUTHBIX BOJH
VYpok-koHpeperuus "llkana 37eKTpOMarHUTHBIX Eub6 ITOK
noIMoTEKA
58 BOJIH. Vcionb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH
. " https://m.edsoo.ru/ff0b2fe6
JUIsl COTOBOM CBS3U
VYpok-uccienosanue "M3ydeHue cBONCTB
59 3J1pel< OMAaTrHUTHBIX BOJ'IHyC IOMOIIBIO Bubmnorexa HOK
P " https://m.edsoo.ru/ff0b2c6e
MOOMIIBLHOTO TenedoHa
60 Pemienue 3a1au Ha onpeieIeHUE YacTOTHI U

JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI
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DnekTpoMarHuTHas npupojaa csera. CKopocTh

bubnuoreka [IOK

61 o
cBeTa. BoJIHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsMonuHeitHoe
bubmuoreka [JOK
62 pacnpocTpaHeHnue cBera. 3atMeHus: CosiHIa U httns://m.edsoo.ru/F0b3658
JIyHbI https://m.edsoc
63 3aKoH oTpaxeHus cBeTa. 3epkana. Pemenne bubnmnoreka [JOK
3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPaKECHUS CBETa https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHHS CBETA Brbmiorexa LIOK
https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonp3oBanue MOJHOTO BHYTPEHHETO buGnnorexa LIOK
https://m.edsoo.ru/ff0b3cSc
OTPa’KEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopnast pabota "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS] CBETOBOT'O JIyda
OT yIJIa MMaJIeHUs Ha TPpaHuIle "BO3IyX-CTeKI0""
Vpoxk-koHpepennus "Vcronp30BaHNUEe TTOJTHOTO
67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBS3b"
68 JIunzel. OnTuyeckas cuja JIMH3BI bubmmorexa LIOK
https://m.edsoo.ru/ff0b3{2¢c
69 [TocTpoenue n3o00pakeHui B JIMH3aX bubnnorexa LIOK
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabdota "Onpezenenue
70 ok EHOFE aCETOSIHI/ISI " OIl)TTIILAHCCKOfI CHUTBI bubmaorexa LIOK
o 6lzpa}omellj“4 i https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudyeckue THH30BbIE bubnuorexa [JOK
npubopsr"” https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jlepexto 3penus. Kak
COXpaHUTh 3peHue"”
Pasnosxenue 6enoro ceera B cuekTp. OMNbITHI
74 HeroTona. CrioxeHue creKTpaabHbIX LIBETOB. bubmorexa TIOK

Hucnepcus ceera

https://m.edsoo.ru/ff0c0f4dc
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JlaGopaTtopHnast pa6ota "OMBITHI IO PA3IOKEHHUIO
0enoro cBeTa B CIIEKTP M BOCIIPHUATHIO IIBETA

bubmuoreka [JOK

75
MIPEAMETOB MPHU WX HAOJIOJICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0cOe2a
buapTpH"

76 VYpok-npaktukyM "BoaHoBbIE CBOMCTBA CBETA:!
qucnepcusi, HTepdepeHus u Judpaxius"

77 OmnsiTel Pe3epdopaa v mianerapHast MoI€b bu6mmoreka [{JOK

aToMa

https://m.edsoo.ru/ff0c12a8

78 H [Toctynatel bopa. Moaens atoma bopa
79 Hcnyckanue v MorjioneHue cBeTa aTOMOM. bubmuoreka [JOK
KBanThl. JIuHeHyaThIie CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 VYpok-mipaktukym "Habitoienue cnekTpoB bubnmnoreka [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubnmoreka [IOK
A a https://m.edsoo.ru/ff0c1672
82 Ctpoenne atoMHOro sapa. HykimoHHas Moaenn bubmiorexa [JOK
p Apa. By a https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHble npeBpanieHus. M30Tomnsl Bubmiorexa [JOK
a pespalll ) https://m.edsoo.ru/ff0clal4
34 Pemenue 3agau no teme: "PagnoakTUBHbBIC bubnuorexa [JOK

npeBpaiieHus"”

https://m.edsoo.ru/ff0c1b4a

85 ‘ Ilepuon nonypacmnana

36 Ypok-koH(pepenmus "PaguoakTuBHBIC bu6muoreka [IOK
W3JIYYEHHs B IPUPOJI€, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 SAnepHble peakyu. 3aKOHbI COXPAHEHHUS bubmuoreka [IOK
3apsA0BOr0 U MacCOBOIO YUCEN https://m.edsoo.ru/ff0c1c58

23 OHeprusi CB3U aTOMHBIX s1ep. CBsA3b MacChl U bubnmoreka [JOK

SHEPTrUu

https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3anad no reme "Snepuelie peakuun"

90

Peakinu cunTe3a u neneHus saep. Vctounuku
sHepruu CoJiHIIa U 3BE31T

bubnuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Vpoxk-koudepenuus "AnepHas sHEPTETHUKA.
JleMcTBUs paiIMOaKTUBHBIX U3JIYUYCHUN HA KUBBIE



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

H OpraHu3Msl"

[TonroroBka Kk KOHTPOJILHOU paboOTE MO TeMe

bubnunoreka [IOK

92 "DeKTpOMarHUTHOE MoJje. DIEKTPOMarHUTHbIE 1 https://m.edsoo.ru/ff0c223e
BosIHBL. KBaHTOBBIC siBJICHUS" T ]
KonTponbhas paboTa mno teme

93 "OneKTpOMarHUTHOE MoJjie. DIeKTPOMarHUTHbIE 1
BOJIHBL. KBaHTOBBIE siBEHUS"

04 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubmuoreka [{IOK
paboThl o Kypcey "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0mmenue. Perenne pacueTHbIX

95 1 Ka4eCTBEHHBIX 3a1a4 110 TeMe "TermnoBbie 1 E;IGSH/I;I;T;(;(I)‘IS/I;OCZ 579

l NUPS://m.edS00.IwITVCLY /24
MIPOIECCHI
[ToBTOpeHue, 0600meHue. Pemenue pacyeTHbIX Bu6 LIOK
96 1 KauyecTBeHHBIX 3a7a4 1mo Teme "KII/ TemnoBbix 1 htlf SH/I;II?IT:;;)O /02222
S https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, o600eHNE. PerieHne pacueTHbIX Bumorexa LIOK
97 Y KauecTBEHHbIX 3a7a4 1o teme "KII 1
M A https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAHOBOK

03 [ToBTOpenue, o6ob6meHue. Jlaboparopusie 1 1 bubnmoreka [JOK
paboThl o Kypcy "CBeToBbie siBICHUS" https://m.edsoo.ru/ff0c2¢52

99 [ToBTOpenue, o06ob1enue. Pabora ¢ Tekctamu 1o 1 bubnuorexa IIOK
TeMe "3aKOHbI COXpPaHEHHUs B MEXaHHKE" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOopenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubmmoreka [IOK
teMme "Konebanus u BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOopenue, o6o0mmenue. Pabora ¢ Tekcramu no 1 bu6mmoreka [IOK
teme "CBeToBBIC SBJICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1Mo 1
teme "KBaHTOBas u sinepHas puszuka"

| OBIIEE KOJIMUECTBO YACOB IO ITIPOTPAMME || 102 || | 27 [
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INPOBEPAEMBIE IIPEJIMETHBIE PE3YJ/IbTATbI OCBOEHUSI
OCHOBHOHU OBPA3OBATEJIbHOU ITPOT'PAMMbBI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Koxa npoBepsiemoro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HCIIOJIb30BATh M3YYCHHBIC ITIOHATHUSA

1.2

pa3inyaTh SBJIICHUS 10 ONMMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3

pacrmo3HaBaTh ~ TPOSBICHHE  M3YYCHHBIX  (U3NYCCKUX  SIBJICHUH B
OKpYKaroIleM MUpPE, B TOM YKcIie GU3NIECKUE SIBICHUS B IPUPOJIE, IPH 3TOM
MEPEBOJIUTh MPAKTUICCKYIO 3a7ady B Y4YeOHYIO, BBIJCIATH CYIIECCTBECHHBIC
CBOIcTBa (TpU3HAKK) PU3NUECKUX SIBICHUI

1.4

OIUCHIBATh M3YYECHHbIE CBOWMCTBA Tel U (U3NYECKUE SIBICHUS, UCIOJb3YS
¢bu3nvecKne BEIWYUHBI, IPH OMHMCAHUM MPABHIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICJI UCIOJIb3YEMbIX BEJIMUYMH, UX O003HAUEHUs U €IMHULBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYI0 (PH3HUECKYIO
BEJIMYMHY C JPYIMMHM BEJIWYMHAMH, CTPOMTh TpaUKH H3yYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINIHH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (HU3MYECKHE SBICHUS H  MPOIECCHI,
WCIIOJIb3YSl U3YUYCHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHA M 3aIMChIBATh €r0 MATEMAaTHUYE€CKOE BBIPAXKEHUE

1.6

OG’bHCHﬂTL (1)I/I3I/I‘IGCKI/I€ SABJICHUS, TPOLIECCHI U CBOICTBa TCJI, B TOM YHUCJIC U B
KOHTEKCTE CUTYyalluid TNPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH
NPpUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH O6’bﬂCH€HI/Ie u3 1 — 2 nmorudeckux
maroB ¢ omopod Ha 1 — 2 W3YYEHHBIX CBOMCTBA (PU3WYECKHUX SIBICHUH,
(hu3MYECKUX 3aKOHA MU 3aKOHOMEPHOCTHU

1.7

pemath pacuéTHbie 3a/1a4u B 1 — 2 AeMCTBHSI, UCIIONIB3YS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJINM3a YCIIOBHS 3a/a4H
3alKChIBATh KPAaTKOE YCIOBHE, IMOJACTABIATh (PU3NYECKUE BEIUYMHBI B
GbopMyJIBI W TPOBOIUTH PAcU€Thl, HAXOIUTh CIPABOYHBIC JIAHHBIC,
HE0OXOUMBIE JIJISl PELICHUS 3a]a4, OICHUBATh PEATUCTHUYHOCTD MOTYYSCHHON
(hU3UIECKON BETMYHUHBI

1.8

pacno3HaBaTb IPOOJIEMBbI, KOTOPbIE MOXKHO pELIUTh MpPU OMOIIH
(bu3MUYeCKUX METOJOB, B OMHCAHMU HMCCIEAOBAaHUS BBIIACIATH MPOBEPIEMOE
MIPENIOJIOKEHNE (TUIIOTE3Y), pa3inyaTh U HMHTEPIPETHPOBATh MOTYUYEHHBIN
pe3ynbTaT, HAaXOOUTh OIIMOKA B XOJE OIMbITA, AENaTh BBIBOABI IO €ro
pe3yapTaTaM

1.9

MIPOBOJIUTH OMBITH IO HAOIIOACHUIO (PU3UUECKUX SBICHUHA MIH (U3NIECKUX
CBOMCTB Tel: (POpMYIHpOBaTH INPOBEPSEMBIC NPEANOIOKEHUS, COOMpaTh
YCTAHOBKY M3 MPEIOKEHHOr0 00OpYyIOBaHMS, 3aNHCHIBATh XOJ OIBITA U
(bOpMyIIMPOBATH BBHIBOIBI

1.10

BBITIOJTHATH MPSMbIE U3MEPEHHUS C UCTIOIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpoOB, 3aMUCHIBATh IOKa3aHWs TMPUOOPOB ¢ YYETOM  3aJaHHOU
a0COJIIOTHOM MTOTPENTHOCTH M3MEPEHUH

1.11

MIPOBOJIUTHh HMCCJIEAOBAHME 3aBUCHMOCTH OJIHOM (PU3MUECKOW BEJIUYHHBI OT




ApPYro € HCIOJBb30BAaHHEM IPSAMBIX HM3MEPEHUM, Y4YacTBOBAaTh B
IUTAHUPOBAHUM y4EOHOTO HCCIIE0BaHUs, COOMPATh YCTAHOBKY U BBINOJIHATh
U3MEpEeHUs, cieays NpeUIoKEHHOMY IUIaHy, (UKCHPOBATH pPE3yJIbTaThl
MOJyYEHHOH 3aBUCUMOCTH (M3WYECKMX BEJIMYUH B BHJE IPEIIOKEHHBIX
TabJIMI ¥ rpaUKOB, JIe1aTh BHIBO/IBI IO Pe3yJbTaTaM UCCIIeI0BaHUS

1.12

IIpOBOAWTDH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘-IGCKI/IX BCJIIMYHH, (W1 (14%
HpeHHO)KeHHOﬁ HHCTPYKIMU: TMIPU BbIIIOJIHCHUHN I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIHCPUMCHTAJIIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYCHUC MCKOMOM BEITWYHNHBI

1.13

coOuroIaTh MpaBHiia TEXHUKH O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHHEM

1.14

yKa3bIBaTh NPUHIWIBI JEHCTBUS TNPHOOPOB M TEXHHYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUIIBI ACHCTBHUS U3YUSHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB C TIOMOINBIO WX OIMCAHUS, WCHOJNB3YS 3HAHMUS O CBOWCTBAx
¢u3nyeckux  SABICHUA M  HEOOXonuMble  (PU3MUYECKHE  3aKOHBI |
3aKOHOMEPHOCTH

1.15

MPUBOAUTH TMPUMEPHI (HAXOAUTh HHPOPMAIMIO O MPUMEPax) MPaKTHIECKOTO
HCITOJIBb30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAaHUU B HOBCCI[HGBHOﬁ KU3HU  OJIA
oOecrnieueHus 06€30MacHOCTH pU OOpallleHuu ¢ IpUOopaMu U TEXHUYECKUMU
YCTPOHCTBAMHU, COXPAHEHUS 3710POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYJKAIOLIEH cpefie

1.16

OCYHIECTBIISAITh OTOOpP MCTOYHMKOB HHGopManuu B cetu VHTepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOILUXCS
3HAHUW U NOyTEM CpaBHEHUS  DPA3IMYHBIX HMCTOYHHUKOB  BBIICIATH
uHpOpMalKIO, KOTOpas SBJSETCS IMPOTUBOPEUYMBOM WM MOXET OBITh
HEJIOCTOBEPHOM

1.17

WCIIOJIb30BaTh IIPU BBIMOJIHEHUHM Y4YEOHBIX 3a/laHuil HAyYHOIOIYJISIPHYIO
auTepaTypy (GU3MYECKOTO COJEp)KaHUsA, CIIPaBOUYHbIE MaTepuaibl, PECYpChl
cetu UutepHer, Buazerp npuémMamMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBanus HH(GOPMALIMU U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO371aBaTh COOCTBCHHBIE KpaTKHE MHCBMEHHBIE W YCTHBIE COOOIICHMS Ha
OCHOBE 2 — 3 HCTOYHHMKOB MH(POpPMALUU (PU3HMUECKOTO COJACPNKAHUSA, B TOM
qHcie MyOMUYHO JeTaTh KPaTKUEe COOOIICHUS O pe3ysbTaTax MPOSKTOB WU
y4eOHBIX HCCIEeIOBAaHUN, NMPH 3TOM TPAMOTHO HCIIONB30BATh H3yUCHHBIN
NOHSATHHHBI ammapar Kypca (HU3UKH, CONPOBOXIATh BBICTYIUICHUE
Npe3eHTauuen

1.19

IPU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUN pPACHpPENessiTh
00513aHHOCTH B TIpyNIe B COOTBETCTBUM C IIOCTABICHHBIMU 3aJlayaMy,
CICIUTh 3a BBIIOJHEHWEM IUIaHA JECWCTBUH, aJEKBaTHO OLCHUBATH
COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  TPYIIBl,  BBICTPAaUBaTh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YYUTBIBASI MHEHUE OKPY KAIOIINX

8 KUIACC

Kon
NpoBepsAEeMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusl

1.1

HCIIOJb30BaTh ITOHATHUA

1.2

pas3inidaTh SABJICHHA IIO OIMMCAHHWIO MX XdpPaKTCPHBIX CBOMCTB M Ha OCHOBE




OTIBITOB, IEMOHCTPHUPYIOIIMX JaHHOE (PU3NUYECKOE SBJICHUE

1.3

pacrmo3HaBaTh ~ MPOSIBJICHHE  W3YYCHHBIX  (PU3WYCCKUX  SBIICHUH B
OKpY’KaloIIieM MUpE, B TOM YHUCIie (PU3UIECKUE SIBIICHUS B TIPUPOJIC, TIPU 3TOM
MEPEBOUTH MPAKTUICCKYIO 3a/J1a4y B y4eOHYIO, BBIICISATH CYIICCTBCHHBIC
cBOMcTBA (IpU3HAKH) (PU3HUECKUX SIBJICHHUM

1.4

OIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (U3NYECKHUE SIBICHUS, HUCIOJB3YS
(dbu3nyYecKre BEJIMYUHBI, PU ONMMCAHUU TPABUIBLHO TPAKTOBATh PUINICCKUI
CMBICJT HCIIOJIb3YEMbIX BEIIMYHMH, O0O3HAUCHUS W CIMHHUIBI (PU3UUECKUX
BEIIMYMH, HaxXOMuTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO (U3HYECKYIO
BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOMTHh TpaQuKH HW3yYEeHHBIX
3aBUCHMOCTEH (PU3NIECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (HU3MYECKHe SBICHUS H MPOIECCHI,
UCIIOJIb3YS U3YUYEHHbIE 3aKOHBI, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA M 3aIMChIBATh €r0 MATEMATHUYECKOE BhIPAKEHUE

1.6

OOBSICHATh (hU3MYECKHE IPOLECCHl M CBOWCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUl IPaKTUKO-OPMEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1 — 2 JOoruyeckux
maroB ¢ momompo 1 — 2 HU3ydyeHHBIX CBOWCTBA (DM3MUYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIe 3a/1a4M B 2 — 3 AEUCTBUS, UCHOJIB3YsI 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIOIME (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M
3alUChIBaTh KPaTKOE YCJIIOBUE, BBISBIISITh HEOCTATOK JAHHBIX IS PELUCHUS
3aJlauM, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJisi €€ pelleHus,
IPOBOJIUTH pacu€Thl M CPABHMUBATH IIOJIYYEHHOE 3HAYCHUE (PU3UUECKOM
BEJIMYMHBI C U3BECTHBIMU JIaHHBIMU

1.8

pacmo3HaBaTb HPOOJEMBI, KOTOPbIE MOXXHO PpELIUTh HpPHU [OMOILU
(GU3M4YEeCKUX METOMOB, HCHONb3Yysl OIMCAHUE UCCIEI0BaHMS, BbIAEIATD
IIPOBEPSIEMOE  NPEAINOIOKEHNUE, OLEHUBATh  NPABWIBHOCTH  IOPSJIKA
IIPOBEACHUS UCCIIEI0OBAHNS, 1€J1aTh BEIBObI

1.9

MIPOBOIUTH OIBITHI 0 HAOIOAECHUIO (PU3HUECKUX SBACHUN W (PH3UUIECKUX
CBOWCTB TeN: (hOPMYJIMPOBATH IMPOBEPSIEMbIC TMPEAMOIIOKEHHUS, COOMPaTh
YCTaHOBKY M3 MPEIIOKEHHOT0 O0OPYIOBaHHUs, OMUCHIBATH XOJ OIBITA U
(hOpMYJIUPOBaTh BHIBOJIBI

1.10

BBITIONTHSATH MIPSIMBbIE U3MEPEHUS ¢ UCTIOIH30BAaHUEM aHAIOTOBBIX MPUOOPOB U
JNaTYNKOB (DU3MYECKUX BEJIMYHMH, CPAaBHMBATh pPE3yJbTaThl H3MEPEHHH C
y4E€TOM 33JaHHON aOCOFOTHON MOTPEITHOCTH

MIPOBOJIUTH HCCIIEIOBaHHE 3aBUCHUMOCTHU OAHON (M3NYECKON BEIMYUHBI OT
APYroi ¢  HCHOJB30BAHMEM  NPSIMBIX  HM3MEPEHMI:  IUIAHUPOBATH
UCClieIoBaHNE, COOMpPATh YCTAHOBKY U BBINOJHATH H3MEpPEHHs, CIeIys
MpeIIOKEHHOMY  IUIaHy,  (UKCHpOBaThb  pe3yJbTaThl  IOJYYEHHOMN
3aBUCUMOCTH B BHJE TaONUIl U IpaUKOB, JI€1aTh BBHIBOJBI 10 pE3yJbTaTaM
UCCIICIOBAHMS

1.12

MPOBOAWUTL KOCBCHHBIC HW3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIIMYHH: IIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTb 9KCIICPUMCHTAJIbHY IO YCTAaHOBKY, cieays
HpeI[HO)KCHHOfI HHCTPYKIHWHU, U BEIYUCIIATD SHAYCHUC BCIIUMYNHBI

1.13

coOroIaTh MpaBWiia TEXHUKH OE30MacHOCTH MpH paboTe ¢ 1abopaToOpHBIM
o0opyI0BaHHEM

1.14

XapaKTCPHU30BaATh ITPUHIIUIIbI ﬂeﬁCTBHH HN3Y4YCHHBIX HpI/I60pOB N TCXHHUYCCKHX




YCTPOMCTB C ONOPOM Ha WX OIHCAHUS, HCIOJb3Yys 3HAHUS O CBOMCTBAaX
(bU3MYECKUX SIBICHUN U HEOOXOAMMbIE (PU3NIECKUE 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTpPOMCTBA U U3MEPUTEIIbHBIE
MpuOOpHl MO CXeMaM W CXEMaTHYHBIM PHUCYHKaM, COCTaBJISTh CXEMBI
AJIEKTPUYECKUX IIETeH ¢ MOCIe0BaTEIbHbIM U MapalieIbHbIM COCIMHEHUEM
AJICMEHTOB, Pa3yiMyasi yCIIOBHBIC O0O3HAYCHHUS DSJICMEHTOB JSJICKTPHUCCKUX
nerneu

1.16

MPUBOIUTH MPUMEPHI (HAXOIUTh HHPOPMAIMIO O TPUMEpax) MPaKTHIECKOTO
UCTIONIb30BaHUsl  (DM3WUECKUX 3HAHUH B TOBCEIHEBHOW JKM3HHM  JUIS
oOecrnieueHrs 6€30MacHOCTH PU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHUs 3A0POBbS M COOIIOICHUS HOPM SKOJIOTHIECKOTO
MOBEJICHUS B OKpYXKalollei cpene

1.17

OCYIIECTBIIATh MOMCK HH(pOpMAMU (U3NYECKOTO COAEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCSA 3HAHUM M IYTEM CPaBHEHUs
JOMOJTHUTENbHBIX MCTOYHHMKOB BBIAEIATh MH(DOPMAIUIO, KOTOpas SBIAETCS
MIPOTUBOPEUNBON UITH MOXKET OBITh HEJJOCTOBEPHOM

1.18

UCTOJIb30BaTh TPU BBINOJHEHUU YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
JTUTEPaTypy (U3HYECKOTO COJCPIKAHHS, CIPABOYHBIC MaTepUaibl, PECYPCHI
cetu VHTepHeT; BiameTh NpuUéMaMH  KOHCIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIMHU U3 OJTHOW 3HAKOBOM CHUCTEMBI B JIPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIC IMCHMEHHBIC W KpaTKUE YCTHBIC COOOIICHUS,
0000mass  uHPOPMAIUI0O U3 HECKOJbKUX HCTOYHHKOB  (PU3UYECKOTO
COJICp’KaHUs, B TOM YHCJIC IyOJIMYHO IMPEICTABIATh PE3yJIbTaThl MIPOSKTHON
WIH WCCIIEIOBATEeNbCKON JIeATeIbHOCTH, MPU STOM I'PaMOTHO HCIOJIb30BaTh
M3Y4YCHHbI TOHATUHHBIM  ammapar Kypca (U3MKH, CONPOBOXKIATh
BBICTYIUICHHE MPE3CHTAIIUCH

1.20

IpU BBIMOJHEHUHW YYEOHBIX MPOEKTOB U HCCIENOBAHUN (DU3MUECKUX
IIPOLIECCOB  paclpeenaTh OOf3aHHOCTH B TIpyNNe€ B COOTBETCTBUM C
MIOCTaBJICHHBIMHU 33Ja4aMH, CIECIUTh 32 BBIIIOJIHEHUEM IUIaHA JIEUCTBUU U
KOpPpEKTUpOBaTh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJAJ B
JEeATEIbHOCTh TPYIIIbI, BBHICTPAUBAaTh KOMMYHMKAaTHBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHMINKTHI

9 KUIIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
00pa30BaTeJIbHOM POrPAMMbI OCHOBHOI'0 00111€r0 00pa3oBaHus

1.1

HCIIOJIB30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pasiinyaTth SABJICHUSA IO OIMMCAHHUIO HMX XapaKTCPHBIX CBOICTB M Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-ICCI(OC SIBJICHUC

1.3

pacro3HaBaTh  IPOSIBJICHHWE  M3YYEHHBIX  (U3UYECKUX  SBICHUHA B
OKpY’KarollleM MUpPE, B TOM YUCIIe PU3NYECKUE SIBICHUS B IPUPOJIE, IPH 3TOM
NEPEeBO/IUTh NMPAKTHUYECKYIO 3aJady B y4eOHYI0, BBLIEIATH CYIIECTBEHHbBIE
cBOicTBa (MpU3HAKK) PU3NUECKUX SBICHUI

1.4

OMUCHIBAaTh M3YYCHHBIC CBOWCTBA TENl W (DU3UUYECKUE SBJICHHS, HCIOIB3YS
¢bu3nyeckrue BEJIMYUHBI, IPU ONKUCAHUU MPABUIBLHO TPAKTOBATh (PU3NYECKUI
CMBICTT HCIIOJIb3YEMbIX BEJIIMYUH, OOO3HAYCHWSI W CIUHUIBI (PU3HUECKUX
BEJMYMH, HaxoguThb (OPMyJbI, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO




BCJIMYMHY C OpyruMd  BCIMYHMHAMM, CTPOHTH rpa(bm(u HU3YYCHHBIX
3aBHCHUMOCTEM (I)I/I3I/ILICCI(I/IX BCIINYHUH

1.5

XapakTepu3oBaTh CBOWCTBa Tell, (U3UYECKHE SBJIEHUS U IPOLECCHI,
WCIOJIb3YSl U3YUEHHBIE 3aKOHBI, IIPY 3TOM J1aBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIlIUCHIBATh €r0 MATEMATUYECKOE BBIPAKCHUE

1.6

OOBSICHATh (PU3MYECKHE MPOLECChl W CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIITH
IIPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh OOBSICHEHUE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ TOMOUIbI0 2 — 3 W3y4YEHHBIX CBOWCTBA (PH3MUECKUX SIBJICHUH,
(U3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THBIC 3aa4M (ONUpPAIOIIUecs Ha CUCTEMY U3 2 — 3 ypaBHEHHUN),
UCTIONB3Yys 3aKOHBI M (hOPMYJIBI, CBSI3BIBAIOLINE (DU3NUYECKHE BEIWYHMHBI: HA
OCHOBE aHaM3a YCJIOBHS 3aJadudl 3aliCBIBATh KPATKOE YCIIOBHE, BBISBISATDH
HE/IOCTAIOINE WM H30bITOYHBIE JaHHBIEC, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMBIE JUISI  PELICHWs, MPOBOAWTH pPACYETBl U  OLEHUBATH
PEATMCTUYHOCTD MOJYYSHHOTO 3HaYCHHS (PU3NYECKON BEIMUMHEI

1.8

pacro3HaBath MpoOIeMbl, KOTOPhIE MOYKHO PEIIUTh MPH HOMOIIN (PU3NIECKUX
METOJIOB, MCIIOJIb3Yys OIMCAaHUE MCCIEA0BAaHUS, BBIIEIATh IPOBEPIEMOE
IIPEIIOJIOKEHUE,  OLICHMBAaThb  IPAaBWIBHOCTb  IOpSAAKAa  MPOBEICHUS
WCCIIEIOBaHUs, JeaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOIEHHH
U OIIBITOB

1.9

IIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUNA MIN (PU3NIECKUX
CBOMCTB TEJI: CAMOCTOSITENILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa
000py/I0BaHUs, OMMCHIBATH XOJ OMNbITa U €ro pe3ysbTaThl, (HOpMyIUpOBaThH
BBIBOIbBI

1.10

MPOBOJUTH TMPH HEOOXOTUMOCTH CEPUI0 TPSMBIX HM3MEPEHHUH, OMpeaemsis
cpenHee 3HAYCHHWE HU3MeEpsAeMOl  BenuuuHBI  ((POKYCHOE  paccTOSHUE
coOuparomeld  JMH3bI), OOOCHOBBIBATH BBIOOpP cmocoba  HM3MEpeHHS
(u3MepuTeIpHOTO IpHbdOPa)

NPOBOANTH  HWCCIEIOBAaHHE 3aBHCUMOCTEH  (PU3MYECKUX  BEIUYUH  C
UCTIOJNB30BAHUEM  TPSMBIX W3MEPEHHWH: IUIAHUPOBAaTh  HCCJEIOBAHUE,
CaMOCTOATENIFHO ~ COOMpaTh  YCTaHOBKY, (HKCHPOBaTb  PE3YJbTAThI
MIOJTyYSHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMYHH B BHUJE TaOIHMIU rpaduKoB,
JeTaTh BBIBOJIBI 110 PE3YJIbTAaTaM HCCIICTOBAHUS

1.12

MPOBOANTH KOCBEHHbIE H3MEpeHUs (U3MUEeCKUX BEIUYMH: IUIAHUPOBAThH
U3MEpeHUusi, COOMpaTh OHKCHEPUMEHTAIbHYI0 YCTAaHOBKY M  BBINOJIHAThH
U3MEpEeHUs, cieays TNPeUIOKEHHON HHCTPYKIMHM, BBIYHUCIATh 3HAUYCHHE
BEJIMYUHBl U AQHAIM3UPOBATH IOJy4CHHBIC PE3yJIbTaThl C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN

1.13

coOiroaTh MpaBuila TEXHUKU OE30MacCHOCTH NMpHU paboTe ¢ JabopaTOpHBIM
00opyI0BaHHEM

1.14

pas3nuyaTth OCHOBHBIC TMPU3HAKH U3YYCHHBIX (PU3NYECKUX MOJIENICH:
MarepuaigbHasi TOUKa, aOCOIOTHO TBEPAOE TEJIO, TOUYCHUHBI UCTOUYHUK CBETA,
NMyd, TOHKas JHMH3a, IJaHeTapHas MOJeNb aToMa, HYKJIOHHAs MOENb
aTOMHOTO siipa

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUUECKHUX
YCTPOMCTB € ONOpPOM Ha MX OINHCAaHUA, HCIOJB3Yys 3HAHHUA O CBOMCTBAaX
(bu3NYeCKUX SBICHUH U HEOOXOMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH




1.16

HCIIOJIB30BATH CXEMbI W CXCMATHUYHBIC PUCYHKHU H3YUCHHBIX TCXHHUYCCKUX
YCTpOfICTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TCXHOJOTHUYCCKUX MPOLECCOB IIpHU
peIICHUN yq€6HO-HpaKTHq€CKHX 3aaa4, OIITHYCCKUC CXEMBI IJId IMOCTPOCHUA
1/1306pa>1<eHI/1171 B IINIOCKOM 3CpKaJIC U CO6PIp3.IOH.[CfI JIMH3C

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIMIO O IPUMEpaxX) MPaKTHIECKOTO
WCIIONIb30BaHUsI (DM3MYECKHX 3HAHWW B TIOBCEAHCBHOW IKM3HU IS
obecrnieueHus 6€30MacHOCTH MPU OOpAIIEHUH ¢ MPUOOpaMU U TEXHUIECKUMU
YCTpOICTBaMH, COXpaHEHUsI 3/10pPOBbsl U COOJIFOJIEHUSI HOPM 3KOJOTHYECKOI0
MOBEJICHUS B OKpYXKalOIIeH cpene

1.18

OCYILECTBIIATh TMOMCK HH(pOpMAMU (U3NYECKOTO COAEPKAHUS B CETH
WuTepHer, caMocTosTENbHO (HOPMYITUPYs] TOUCKOBBIA 3ampoc, HaXOAWUTh
IyTU OIpeNeNeHus] AOCTOBEPHOCTH MOJYYEHHON HH(OpManuu Ha OCHOBE
MMEIOIINXCs 3HAHUHN U JONOJHUTEIBHBIX ICTOYHUKOB

1.19

HCIIOJIb30BaTh IIPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HayYHO-IOIYJISIPHYIO
TUTepaTypy (PU3MUECKOTro COAEpkKaHMs, CHPAaBOUYHBIE MaTEpHalbl, PECypChI
cetu MHTepHer; Bnaserp npuémMamMu  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHus HH(OPMALIUK U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbIE U YCTHbIE COOOLIECHHS Ha OCHOBE
uHpOpPMAllMM M3 HECKOJIBKMX MCTOYHHKOB (DU3MYECKOTO COep KaHus,
myOJMYHO TPENCTABIATh PE3yJbTaThl MPOECKTHOM WIIM HCCIEI0BATEeNIbCKON
JESATENBHOCTH, NIPU 3TOM I'PAaMOTHO MCIIOJIb30BAaTh MU3YyUEHHBIH MMOHATUINHBIN
anmapaT HM3ydaeMoro pasfena (U3MKH UM CONPOBOXKIATh BBICTYIJICHUE
Ipe3eHTaIMel ¢ y4éToOM 0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

IPU BBIIOJIHEHUM YYEOHBIX TIPOEKTOB U HCCIENOBAaHUN (PU3HYECKHUX
MIPOLIECCOB  paclpeeNaTh OOS3aHHOCTH B TpyNIE B COOTBETCTBUHM C
[IOCTABJICHHBIMU 3aJa4aMU, CJIEAUTH 3a BBIIIOJHECHHUEM IUUIaHA JCUCTBUU U
KOpPpEKTHpOBaTh €ro, aJeKBaTHO OILICHUBAaThb COOCTBEHHBIH BKJIAJ B
JEATEIIbHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATMBHOE B3aWMOJICUCTBHUE,
MIPOSIBIISisE TOTOBHOCTh pa3peniaTb KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon Kon
IIpoBepsiemble 31€eMeHTHI COAEPKAHNUS
pa3aeaa 3JIeMEeHTA
®UBHKA U EE POJIb B IIOSHAHUU OKPYXXAIOIIIET'O MUPA
®duszuka — Hayka o npupoze. SABneHust npupoasl. Gusnueckue SBICHUS:
1.1 MEXaHWYECKHUE, TEIUIOBbIC, DJIEKTPUUECKHE, MarHUTHBIC, CBETOBBIC,
3BYKOBBIC
dusnueckre  BeIMYMHBL.  VM3MepeHWe  (QU3MUYECKMX  BEJIUYHH.
1.2 @usnueckue npubopsl. IlorpemHocTs u3MepeHuil. MexayHapoaHas
CHCTEMA €IUHMIL
EcrecTBeHHOHAay4HBIM METOJ TIO3HAHUS: HAOJIOJCHUE, TOCTAaHOBKA
1 1.3 Hay4YHOT'0 BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCHEPUMEHT MO MPOBEPKE
TUINOTE3, 00BICHEHNE HAOIIOTAEMOrO SBJICHUS
14 Onucanue PU3NYECKUX SIBJICHUN C TTOMOIIBIO MOJIeTIeH
[IpakTuueckue padbOTHI:
N3mepenue paccTosiHUM.
15 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
’ Ornpezenenye pa3MepoB MaJibIX TEJ.
N3mepenune temmeparypsl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M
JaTYMKA TEMIIEPATYPhI
IIEPBOHAYAJIBHBIE CBEJIEHUS O CTPOEHMU BEHLIECTBA
71 CtpoeHue BelIecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. OTbBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTBA
29 JIBrxenue uvactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKCHHUS YaCTHUIl C
' TeMreparypoi. bpoyHoBckoe nBrkeHue, tuddys3us
2.3 B3anmopaeiicTBre YacTHUI BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHE
ArperaTtHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U
) 24 TBEPABIX (KPUCTAITUYECKNX) Tel. B3anmMOCBA3b MEXIy CBOWCTBAMU
BEIIECTB B PAa3HbIX arperaTHbIX COCTOSHHUSIX W WX AaTOMHO-
MOJIEKYJISPHBIM CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUN BOMBI
[TpakTrueckue pabOThI:
Onenka Juamerpa aToMa METOAOM psiioB  (C  MCHOJIb30BAaHUEM
2.6 dboTorpadmuii).
OnbITHI 110 HAOJFOIEHUIO TETUIOBOT'O PACIIMPEHHUSI TA30B.
OMnBbITHI 110 OOHAPYKEHHIO JICHCTBUS CHUJI MOJISKYJISIPHOTO TIPUTSKCHHMS
JIBVDKEHUE U B3BAUMOJIEMICTBUE TEJI
3.1 Mexanudeckoe JABukeHre. PaBHOMEpHOE U HEPABHOMEPHOE JIBIIKCHHE
39 Cxopoctb. CpenHsis CKOpPOCTh NP HEPABHOMEPHOM JABUXKEHUU. Pacuér
3 MyTH ¥ BPEMEHU JIBHKCHUS
33 SBnenue uHepuUH. 3aKOH MHEpUUU. B3aumoelcTBre Ten Kak NpUYrHa
' W3MEHEHUsI CKOPOCTH JIBIDKCHHMSI Tell. Macca Kak Mepa HHEPTHOCTH Tesa
34 [TnotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B
' eanHuIEe 00bEMa BEIECTBA




3.5

Cwta KaK XapaKTepHUCTUKA B3aUMOJICHCTBUSI TEI

3.6

Cuna ympyrocth W 3akoH [yka. M3mepeHue CWIBI C TMOMOUIBO
JMHAMOMETPa

3.7

SBnenue TAroreHuss U cwia TsbkecTH. Cuia TSXKECTH Ha JAPYTrHX
mwradeTax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoybkeHus U TpeHue nokost. Tpenue B npupoae
U TCXHUKE

3.9

CrnosxeHue cui, HapaBJIEHHBIX 110 OAHOM MpsiMoil. PaBHoAelcTBYIOIIas
cuII

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOPOCTH PABHOMEPHOIO JIBWXKEHMs (IIapuka B
KHUIKOCTH, MOJENN D3JIEKTPUYECKOTO aBTOMOOWIS W Tak Jaiee).
Omnpenenenue cpeHE CKOPOCTH CKOJIBKEHUs OpycKa WIIM IIapuKa I0
HAaKJIOHHOM Iuiockoctu. OmnpeneneHue MIIOTHOCTH TBEPAOrO Tena.
OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh PACTSDKEHUS (Iedopmanun)
NPYXUHBl OT TMPWIOKEHHONH cuibl. OIBITBI, JEMOHCTPUPYIOLIUE
3aBUCHMOCTb CHJIbI TPEHUS CKOJBXEHHMsS OT Beca Tela U Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEN

3.11

@usuyeckue SABICHUS B IIPUPOJE: IMPUMEPHI IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMH B >KMBOM M HEXHBOW NPUPOJE, ACUCTBHE CHUJIBI TPEHUS B
IIPUPOJIE U TEXHUKE

3.12

TexHUYECKHEe YCTPOMCTBA: AMHAMOMETP, MOAITUITHUKU

JIABJIEHME TBEPBIX TEJL, )KUIKOCTEN 1 TA30B

4.1

Hasnenne TBEpAOro Tena. CrnocoObl YMEHBIIEHUS M yBETUYEHUS
JABJICHUS

4.2

JlaBieHue raza. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMaA, TEMIIEPATYPbI

4.3

[lepenava maBneHuss TBEPABIMH TEIAMH, KUIAKOCTIMHU U Ta3aMHu. 3aKOH
Ilackang. [IlHeBMaTHUEeCKHE MaTUHEI

44

3aBUCHUMOCTh JaBJICHUS >KUIAKOCTH OT TINyOuHbl. ['mapocratmyeckuit
napagokc. CooOmaronuecs cocynbl. [ uapaBinuecKkue MEXaHu3Mbl

4.5

Atmoctepa 3emmm  um  atmochepHoe  naBieHue.  [IpuumHBI
CYIIECTBOBaHMS BO3AyIIHOW oOomoukn 3emin. OmbiT Toppuyernim.
3aBUCHUMOCTH aTMOC(EPHOTO JAaBJICHHSI OT BBICOTHI HaJI YPOBHEM MOPSI

4.6

W3mepenue artmocdepHoro namineHus. llpubopbl ans  u3MepeHus
aTMOC(EpPHOTO AABJICHUS

4.7

JlelicTBUEe KUJIKOCTM M Ta3a Ha TMOrpy:KEHHOE B HHUX TEJO.
BritankuBaroias (apxumeioBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3ayxonnaBanue

4.9

[TpakTuueckue paboTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa NOrpyKEHHOMN
B OJKMJIKOCTb YacTh Tena. OmnpeaeneHue BbITAIKUBAIOMIEH CHIIbL,
JNEUCTBYIOIIE Ha TeJNo, MNOrpyKEHHOE B JKHAKOCTh. I[IpoBepka
HE3aBUCHUMOCTH BBITAJKMBAIOLEH CHIIbI, JEHCTBYIOLIEH Ha TEIO B
KUIKOCTH, OT Macchl Tena. OMbIThL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH
BBITAJIKMBAIOIICH CHIIBI, ICHCTBYIOIIECH HAa TEIO B XKHUAKOCTH, OT 00BEMA
MOTPYKEHHONW B KMAKOCTh YacTH Tejla M OT IIJIOTHOCTH >KHUJKOCTH.




KonctpynpoBanne apeoMmerpa WM KOHCTPYHPOBAHHE JIOJKH U
onpeeneHue e€ rpy30n0IbEMHOCTH
410 dwuznyeckue SBIECHUS B MPHUPOJIEC: BIUSHUE aTMOC(EpHOro AaBICHUs Ha
YKUBOMW OpraHu3M, IJIABAaHHUE PBIO
TexHuueckue yCTpoOMCTBa: COOOMIAONIMECS COCY/AbI, YCTPOMCTBO
4.11 BOJIOTIPOBO/IA,  THUAPABIMYECKHH  Tmpecc, MaHOMETp, Oapomerp,
BBICOTOMEp, OPITHEBOM HACOC, APEOMETP
PABOTA, MOIITHOCTb, DOHEPT'UA
5.1 Mexanudeckasi pabora
5.2 MexaHn4deckasi MOIITHOCTh
53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs MiIockocTh. [IpaBumio
paBHOBECHSI pbIyara
54 [IpuMeHeHue npaBuiia paBHOBECHUS phluara K 0JIOKY
55 «30710TOC TpaBMWIO» MeXxaHUKH. KoapQuuueHT mone3Horo AeWCTBUSL
' MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHIMaapHasi SHEPTUM TeJIA, MOJHITOr0 HaJ 3eMIEH
5 5.7 Kunernueckas sHeprust
53 [TomHas MeXaHHYecKas OHEprus. 3aKOH W3MEHEHUS M COXpaHEHUs
MEXaHUYECKOU dHEPruu
[TpakTuueckue pabOTHI:
Omnpenenenue pabOTHI CUITBI TPEHUSI TTPU PABHOMEPHOM JIBIKCHHUH TeJia
5.9 [0 TOPU30OHTAIBHON MOBEPXHOCTH. MccnenoBanue ycnoBuil paBHOBECUS
peraara. M3mepenune KIIJ[ HaknoHHOW miiockoctu. M3ydeHnme 3akoHa
COXpAaHEHHUsI MEXAaHUYECKOU SHEPTUU
5.10 Pu3nYeCcKUe SIBJICHUS B PUPOJIE: PhIUATU B TEJIC YEJIOBEKA
511 TexHUYEeCKHEe YCTPOMCTBA: phIYar, MOJABMKHBIN U HETOJIBM)KHBIN OJIOKH,
) HAaKJOHHAs IJIOCKOCTh, MPOCThIC MEXAHU3MBI B OBITY
8 KUIIACC
Kon Kon
pasnena D eMEHTA IIpoBepsiemble 3JIeMEHTHI COEP:KAHUS
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHS
6.1 BemectBa. Macca u pasmepsl MoJekyd. ONBITBI, NOATBEPKIAAOLINE
OCHOBHBI€ TTOJIOKEHHUSI MOJICKYJISIPHOKMHETHUECKON TEOPUH
6.2 Monenu TBEPAOro, *KHUAKOIO M Ta3000pa3HOrO COCTOSHUM BEIlEeCTBa.
' Kpucraminaeckue u amopdHsie Tena
6 6.3 O6’b${CHeHIiIe CBOMCTB Ta30B, )I(I/I,I[KOC”I:’GI\/'I U TBEPIBIX TEJI HA OCHOBE
MOJI0KCHUN MOJIEKYJIIPHOKHHETHYECKON TEOpUH
6.4 CmauuBaHue ¥ KaOWUISIPHBIC SIBJICHUS
6.5 TernnoBoe pacClIMpPEHUE U CKATUE
6.6 Temneparypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO TEIIOBOIO JIBHXKEHHUS
JaCTHI]
6.7 Buytpennsss sueprus. CrnocoObl H3MEHCHHsI BHYTPEHHEH SHEpPruM:
TEIUIONEpeiada U COBEPIICHUE PadOThI




6.8

BI/II[LI TCIIONCpCaAavmn: TCIJIONPOBOJHOCTE, KOHBCKI M, U3JTYUYCHHUC

6.9 KonnuecTBo TemnoTel. Y aenpHas TEIOEMKOCTh BEILIECTBA
6.10 TenyooOMeH U TeMI0BOE paBHOBECUE. Y paBHEHHUE TEIJIOBOIO OajlaHca
6.11 IInaBneHue M OTBEpAEBAHHE KPUCTAUIMYECKUX BEILECTB. Y elIbHAs
TEIJIOTA IJIABJICHHUS
[TapooGpazoBanne u koHnmeHcanwus. Mcmapenue. Kunenuwe. VYnenpHas
6.12 TEIUIOTa MapooOpa3oBaHMsA. 3aBUCUMOCTh TEMIEpPATYpbl KUIEHHUS OT
aTMOChEepHOTO JTaBJICHHS
6.13 BiraxxHOCTB BO31TyXa
6.14 DHeprusi TOIIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS
6.15 [Tpuntuns! padoTs! TermoBbix apurateneit KII/] rermoBoro neurarens.
' TenyoBble ABUraTENN U 3aIMTA OKPYKAKOLIEH Cpeibl
6.16 3aKOH COXpaHEHUs U IPEBPAILCHNS SHEPTUU B TEIJIOBBIX IPOLIECCAX
[TpakTrueckue pabOTHI:
OnbITH 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKCHHSL.
OMBITHI 11O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OnbIThl IO HAOTIOJCHHUIO TEIUIOBOTO PACIIUPEHHS Ta30B, JKUIKOCTEH U
TBEPJIBIX TET.
Onpenenenue 1aBIeHNUs BO3AyXa B OAJUIOHE MINPHILIA.
OnbITl, NEMOHCTPUPYIOIIUE 3aBUCUMOCThH JABJIEHHUS BO3JyXa OT €ro
00BEMa 1 HarpEeBAHUS WM OXJIAXKICHUS.
[IpoBepka THHOTE3bl JMHEWHONW 3aBUCUMOCTH JJIMHBI  CTOJOHMKA
6.17 KHUJIKOCTH B TEPMOMETPUIECKOM TPYOKE OT TEMIEPATyPHI.
HaGmonenne u3MeHeHUs: BHYTPEHHEH SHEpruum Tella B pe3yJlibTaTe
Terionepenayn U paboThl BHEITHUX CHIL.
HccnenoBanue siBIeHUS TEIUIOOOMEHA MPU CMEUIMBAHUM XOJOTHOM M
ropsiyei BOJBL.
OmnpeneneHne  KOAMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOAOW IIPHU
TEII000MEHEe C HArpeThIM METAJUTHYECKUM LITHHIPOM.
Onpenenenue yaeabHONU TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCapeHusl.
OnpeneneHre OTHOCUTEIBHOM BIaXXHOCTH BO3AyXa.
OrnpenenieHue yAelIbHON TEIIOTHI TUIABJICHHUS JIbJIA.
®dusnueckre SBICHUS B MPUPOJAE: IOBEPXHOCTHOE HATSKEHUE U
6.18 KaWUISIPHBIE SIBJICHUS B MPUPOJAE, KPUCTAIUIBI B MPUPOE, U3TyUEHUE
Connna, 3aMep3aHue BOAOEMOB, MOpPCKUE OpH3bl; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHEera.
TexHuyeckue yCTpONCTBA: KamWUISAPbl, MPUMEPHI HCIOIb30BAHUS
6.19 KpPUCTAJUIOB, JKUJKOCTHBIM TEPMOMETpP, JATUMK TEMIIEpaTypbl, TEPMOC,
CUCTEMa OTOIUIEHHS JOMOB, THIPOMETpPBI, IICUXPOMETp, MapoBas
TypOuHa, BUTATENb BHYTPEHHETO CTOPaHUSI.
OJIEKTPUYECKMUE U MATHUTHBIE ABJIEHUA
7.1 OnekTpuzaius Ted. JIBa poaa 3JIeKTPUYECKUX 3apsiI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH KynoHa (3aBUCHMOCTH CHITBI
7.2 B3aMMOJCUCTBUS 3aPSHKEHHBIX TEJI OT BEJIMYMHBI 3apsA0B U PACCTOSHUSA
MEXTy TEJIaMH)
73 OnexTpuueckoe nojie. Hanpspk€HHOCTH aekTpuyeckoro nois. [lpuniun

CYTNEPHO3UIINH ICKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)




7.4

Hocurenu snexTpuueckux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUYECKUI
3apsag. Ctpoenue aroma. [IpoBOIHUKY U TUAIIEKTPUKH

7.5

3akoH COXpPAaHCHMUA SJICKTPHUUICCKOI'O 3apsaaa

7.6

9J'IGKTpI/I‘IeCKI/II7I TOK. YCIOBHSA CYHICCTBOBAHUA JIJICKTPHYCCKOI'O TOKA.
VCTOYHUKH IOCTOSHHOT'O TOKa

7.7

JIeHCTBUS 3IEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE).
DNeKTpUUYECKUN TOK B JKUJKOCTSIX U Ta3ax

7.8

OnekTpuyeckas 1enb. Cuia Toka. DNEeKTPUUECKOE HANPSIKEHUE

7.9

COHpOTI/IBHeHI/Ie IMPOBOJHUKA. YJIGJ'H)HOG COIIPOTUBJICHUEC BCIICCTBA

7.10

3axon OMa 1 yyacTKa Lenu

7.11

IlocnenoBaTenbpHOE U napajjicJibHOC COCAMHCHUC ITPOBOAHHUKOB

7.12

PaboTa ¥ MOIIIHOCTH JIEKTPHUECKOro ToKa. 3akoH Jkoyis — JIeHna

7.13

DJNeKTpUUecKUe IeTH U MOTPEOUTENH NEKTPHUUECKON IHEPTUU B OBITY.
KopoTkoe 3aMbikaHue

7.14

ITocTosHHEIe MarduThl. B3anMoaeilicTBUE ITOCTOSHHBIX MAarHUTOB

7.15

MaFHI/ITHOG I10JIC. MaFHI/ITHOG I10JIC 3€MJ'H/I 1 €0 3HAYCHUC I XKHU3HU
Ha 3emiie

7.16

OngwIT 3pCTe)1a. MaruuTtHoe mnose QJICKTPHUYICCKOI'0 TOKaA. HpI/IMeHCHI/IC
OJICKTPOMAIrHMUTOB B TCXHHUKE

7.17

JleficTBHE€ MarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIh
MIOCTOSIHHOTO TOKa. Vcnosib30BaHUE 3JEKTPOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAaX M Ha TPAHCIIOPTE

7.18

OnbiTel @apajness. fBieHue 3I€KTPOMarHUTHOM MHAYKOUH. IIpaBuio
Jlenna

7.19

Onekrporereparop. CHocoObl MOTYYEHHUS JJICKTPUUYCCKON DHEPTHUH.
3HCKTpOCTaHHI/II/I Ha BOSOGHOBHHQMLIX HCTOYHHKAX DOHCPIUHn

7.20

[TpakTudeckue pabOTHI:

OneITel TIO HAOMIONCHHWIO JJICKTPH3AIMH Tl HMHIYKIUEH W TpHu
CONPUKOCHOBEHHUHU.

HccnenoBanue nOEUCTBUS DJIEKTPUYECKOTO TMOJS HA MPOBOJHUKU U
TUDIIEKTPUKU.

CoOopka u mpoBepKa pabOThI ANMEKTPUIECKOM IETTH TOCTOSHHOTO TOKA.
W3mepenue u peryiupoBaHue CUIIbl TOKA.

W3mepenue u peryiupoBaHue HATPSHKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MIIYIIETO Yepe3 Pe3ucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBHUCHMOCTh ANEKTPUYECKOTO
COINPOTHBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOMIQJHA TOMEPEUYHOTO
CEYCHHUs U MaTepuana.

[TpoBepka mpaBWiIa CIOXKCHHS HANPSIKCHUA IPHU TIOCICIOBATSIIEHOM
COEIMHEHHUH JIByX pe3ucTopoB. [IpoBepka mpaBuia As CHIIBI TOKA MPU
napajuieIbHOM ~ COSAMHEHUM pe3uctopoB. OmnpeneneHue paboOTHI
AJIEKTPUYECKOT0 TOKa, uAymero dyeped pesucrop. Omnpenenenue
MOIITHOCTH ~ DJIEKTPUYECKOTO TOKa, BBIACISIEMOW Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIErO Yepe3 JaMIouKy, OT
HanpspkeHus: Ha Hell. Omnpenenenue KIIJ| narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICUCTBUSL TIOCTOSIHHBIX MAarHuToB. [3yueHue
MarHMTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB TPH HMX OOBCIUHCHUH U




pazaenenun. HMccnegoBaHue AEHCTBUSL DJIEKTPUYECKOTO TOKA HaA
MarHuTHY1O CTpenky. ONbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIbI
BBaHMOHGﬁCTBHH KaTYHIKI/I C TOKOM HW Mar"uta OT CHIIBI TOKa H
HalpaBJieHUsl TOKa B Karyuike. M3yueHue AecTBUS MarHUTHOTO MOJIsS
Ha TPOBOJHUK C TOKOM. KoOHCTpyupoBaHHe U U3y4Ye€HHE PpPabOThI
anexktpoasurarens. Usmepenue KIIJ[ anekTpoaBuraTtenbHOM yCTAHOBKHU.
OHI)ITI)I II0 HCCICOAOBAHUIO SABJICHUA 3J'I€KTpOM3FHPITHOI>i I/IHI[}IKIII/II/II
UCCIe0BaHUE M3MEHEHUM 3HA4Y€HMs] M HaIpaBJICHUS WHIYKUHOHHOTO
TOKa

®du3nueckue SBICHHUSI B npupoac: SJICKTPUYCCKUEC ABJICHHA B
aTMoccbepe, QJICKTPHUYCCTBO JKUBLIX OpPraHU3MOB, MArHUTHOC IIOJIC

7.21 3emu, peid MoOCOB, pOJIb MArHUTHOTO TOJIS JJIA JKU3HU Ha 3emiie,
MOJISIPHOE CUSHUE
TexHuueckue yCTpONCTBA: BJIEKTPOCKON, aMIEPMETP, BOJIBTMETP,
peocTaT, CYETUYMK DIEKTPUYECKOW DHHEPTUHU, DIEKTPOOCBETUTEIHHBIC

7.22 pUOOPHI, HarpeBaTelIbHbIC AIEKTPONIPUOOPHI (mpumepsl),
ANEKTPUYECKUE TMPETOXPAHUTEIHN, 3JIEKTPOMATHUT, 3JEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa, FT€HEPATOP MOCTOSIHHOIO TOKa

9 KJIACC
Kon Kon
pasjena eMeHTA [IpoBepsiembie 2TIEMEHTHI COAEPIKAHMS
MEXAHWYECKUE SBJIEHW

8.1 Mexanundeckoe JBrxeHue. MarepuasibHasi Touka. Cucrema orcuéra

8.2 OTHOCHUTENILHOCTh MEXaHWYECKOT'O JBHKCHHUS

8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKECHHE

3.4 HepaBuoMepHoe mnpsimonuHelHoe nBuxkeHue. CpeaHsss U MTHOBEHHAs
CKOpOCTb TeJIa IMPYU HEPABHOMEPHOM JIBH)KCHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIUHEINHOE JIBUKCHUE

8.6 CBobOoaHoe magenue. OnelThl ['anmuies

g7 PaBHOMepHOE ABMXEHHE 110 OKpYXHOCTH. [lepuon u yactora oOpaiieHus.
JluneiiHas u yriioBasi CKOpocTU. LIeHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 [TepBeiit 3akoH HproTOHA

8 8.9 Bropoii 3akon Herotona

8.10 Tpetuti 3akoH HeroToHa

8.11 [TpuHIMI CYNIEPIO3UITUNA CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

313 Cuna TpeHMs: CUJIa TPEHUS CKOJIBKEHHS, CHJIa TPEHHS MOKOs, APYyrue
BHJIbI TPECHUS

3 14 Cuna TsDKECTH U 3aKOH BCEMHMPHOTO TSATOTEHMS. Y CKOPEHHME CBOOOIHOTO
najgeHust

815 JBmwxenue maHer Bokpyr Comnnuna. IlepBasi kocMHuecKkasi CKOPOCTb.
HeBecoMoCTh U TIeperpy3ku

8.16 PaBHOBecue MaTepuanbHON TOYKU. AOCOIIOTHO TBEPIOE TEIO

] 17 PaBHOBecue TBEPAOro Tenma ¢ 3aKpEIIEHHOW OCBhIO BpalleHus. MOMEHT
cusbl. LleHTp TsikecTH




8.18

Nmnynsc Tena. M3menenune nmnynbca. UMIysibe CHiibl

8.19

3aKoH COXpaHEHMsI UMITYJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexannueckasi paboTa U MOITHOCTh

8.22

PaGota cui TshkecTH, ynpyrocTH, TpeHus. CBsi3b YHEPTrUHU U pabOThI

8.23

IloTenunanbHast OHCPIrusa TCja, HIOAHATOIO HaJl IOBEPXHOCTHIO 3emn

8.24

[ToTennuanbHasi SHEPTUS CKATON MPYKUHBI

8.25

Kunernueckas QHCPI'HU. TeopeMa 0 KHMHETUYECKOM QHCPIUH

8.26

3aKoH COXpPAaHCHHA MEXaHUYeCKOM OHCPIun

8.27

[IpakTrueckue pabOTHI:

OmnpeneneHrue cpeAHE CKOPOCTH CKOJBXKEHHUS OpyCcKa WU JBUKCHHS
[IapuKa 1Mo HAaKJIOHHOH rmiockoctu. OmpenesieHne yCKOPEHUsl Tela MpHu
PaBHOYCKOPEHHOM JIBHKEHUH TI0 HAKJIOHHOH TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAa4allbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CITU TPU PABHOYCKOPEHHOM JIBMKCHHU 03
HayaJIbHOW CKOPOCTH IIyTH OTHOCATCS KaK pPsifi HEUYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE MTPOMEXKYTKH BPEMEHH OJTMHAKOBEI.

I/ICCHGIIOBaHI/Ie 3aBUCUMOCTHU CHJIBI TPCHUSA CKOJIBXKCHUSA OT CHIIbI
HOopManbHOTO  naBieHus.  OmnpeneneHue  Kod(QQOUIMEHTAa  TPEHUS
ckonbxeHus. Ornpenenenue KECTKOCTH NPy UHbL. OnpeneneHue padoThl
CHJIBI TPEHUSI TIPU PAaBHOMEPHOM JBMKCHHU Tella 10 TOPU3OHTAIBHOM
noBepxHocTU. OrmpeneneHue padOTHl CUJIBI YIPYTOCTH MPH MOABEME
rpy3a ¢ UCTIOJIb30BaHUEM HEMOIBM)KHOTO U TIOJIBMIKHOTO OJIOKOB

8.28

dusnueckue SABJICHUS B npupoac: NpUIMBbI U OTJIMBBI, ABUKCHUC TIJIAHCT
ConHeyHoOH CUCTCMBEI, pCAKTHBHOC ABUKCHUC JKMBBIX OPraHM3MOB

8.29

TexHuueckue ycTpoucTBa: CIMIAOMETP, JATYUKU MOJIOKEHUS, PACCTOSHUSA
U YCKOPEHMS], PAKETHI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

Konebarenproe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHUI:
MIEPUO]I, YACTOTA, aMILTUTY1a

9.2

MaremaTuueckuid 1 NPY>KUHHBIN MagTHUKH. [IpeBpanienne sHepruv npu
KoJe0aTeTbHOM JABM)KCHUU

9.3

3aryxaromue Konebanusi. BeiHyk/IeHHbIe KoJebanus. PezoHaHc

9.4

Mexanudeckue BoJiHbl. CBolCTBa MexaHUM4eCcKuUX BOJH. lIpomonbHble u
MOIEpEYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpOCTpPaHEHHS.
MexaHuuecKHe BOJIHBI B TBEPJAOM TeJE, CEUCMUYECKUE BOJIHBI

9.5

3Byk. ['pomMKOCTb 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

Wndpa3Byk u ynpTpa3ByK

9.7

[TpakTHueckue paboThI:

Omnpenenenue 4YacToThl M Hepuoja KoOJeOaHWH MaTeMaTHYECKOTro
MasITHUKA.

OmnpezeneHne 4acTOTHI U MEPHOAA KoeOaHUH NPY>KUHHOTO MAasTHUKA
HccnenoBanue 3aBUCHMOCTH TIEPHO/Ia KOJIEOAHUH MOABEIIEHHOTO K HUTH
rpy3a oT JUIMHBI HUTH. MccnenoBaHne 3aBUCUMOCTH MEepHoIa KoJieOaHui
NpY>KUHHOTO MasTHHKAa OT Macchl rpy3a. lIpoBepka HE3aBHCHMOCTH
nepuojia KosiebaHui Tpysa, MOJABEUICHHOTO K HUTH, OT MAacChl Ipy3a U




KECTKOCTU NPYKUHBL. V3MepeHne yckopeHusi CBOOOIHOTO MaIeHuUs

du3nyeckue SIBICHUS B npupoac: BOCHPUATHE 3BYKOB KHWBOTHBIMU,

08 3eMJIETPSICeHNE, CeICMUYECKHEe BOJIHBI, IIyHAMH, 9XO

9.9 TexHuyeckue ycTpoHCTBa: HXO0JIOT, UCIIOJIB30BAHKE YIIBTPa3ByKa B OBITY U
TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DONEeKTpOMarHuTHOE TOJ€. OJIEKTpOMAarHuTHele BoiHBL.  CBoONCTBa
AJIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

10.3 SHGFTPOMaFHI/ITHaf[ npupoga cBera. CkopocTh cBera. BomHOBBIE
CBOMCTBa CBETa

10 [IpakTrueckue pabOThI:

10.4 N3yuenue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0O MOOMIIBHOTO
tenedoHa

10.5 Ouznyeckue SBICHUS B MpPUPOJE: OHOJIOTHYEcKOoe AeHCTBHE BUAMMOTO,
yIBTPapUOIETOBOTO U PEHTT€HOBCKOTO U3ITyUYeHU N

10.6 TeXHI/I‘-IUeCKI/Ie YCTPOMCTBA: MCHOJIb30BAHUE JIEKTPOMATHUTHBIX BOJH JJIst
COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBas moneinb cBeta. ICTOYHHKHM CBETA

11.2 [IpsimosiMHENHOE PAaCIIPOCTPAHEHUE CBETA

11.3 Otpaxenne cBeta. [lmockoe 3epkano. 3aKOH OTPaKEHHs CBETA

11.4 [Ipenomnenue cBera. 3akoH mpenomieHus cBera. [loaHoe BHyTpeHHee
OTpakeHHE CBETa

11.5 JIunza. Xox jiyyel B JIMH3E

11.6 OnTrueckas cuctema ¢oToarnmapara, MUKPOCKOTIA M TEJIECKOTa

11.7 [';1a3 kak ontryeckas cucrema. biam3opykocTs U JaIbHO30PKOCTh

11.8 Paznoxenne Oenoro cBera B cmekTp. OmnbiTel HbtoroHa. Crnoxxenue
CHEKTPaJbHBIX I[BETOB. Jlucepcus cBeTa
[IpakTuueckue paboOTHI:
UccnenoBanue 3aBUCHMOCTH yrila OTpaKEHHUS CBETOBOTO Jyya OT yrJjia

11 MaJCHHUS.

N3ydenne xapakTepUCTHK N300paKeHUS MTPEeIMETa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMIICHHS] CBETOBOTO Jyya OT yria

11.9 MaJICHUs Ha TPAHUIIE «BO3JIYX — CTEKIION.

[Tonmyuenue n300paXkeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKOH CHIIBI coOMparomeit
JIMH3BIL.

OMnBITH IO PA3JIOKEHHUIO OEIOTO CBETa B CIIEKTP.

OnbITHl IO BOCHPUATHIO I[BETA MPEIMETOB IPU UX HAONIONEHUM uepes3
I[BETOBBIC (DUITBTPHI

11.10

dusnyeckue sBieHUs B npupoje: 3atmenus Conxna u JIyHbl, 11BeTa Ted,
ONTHYECKUE sBJICHHS B arMmocdepe (mBeT Heba, pedpakiuus, paayra,
MHPAXK)

11.11

TexHuueckue ycTpoHCTBa: OYKH, NEPUCKOI, (poToammapar, ONTHYECKUE
CBETOBO/IbI




12

KBAHTOBBIE SIBJIEHU A

12.1 OmnsiThl Pe3epdopaa u muianerapHas Moaenb atroMa. Mozens atoma bopa
122 HUcnyckanne wu mnorjomeHue cBera atomoM. KganTtel. JInHendyaTbie
CHEKTPBI
12.3 PannoaktuBHOCTh. Anb(ha, OeTa- M raMMa-u3IydeHUs
12.4 Crpoenune atomHoOro sapa. HykinonHast Mogens aToMHOTO siipa. M30Tonsl
12.5 PangnoaktuBHble mpeBpamienus. [lepuoa nosypacmajia aTOMHBIX SEp
12.6 SnepHble peakiy. 3aKOHbI COXPAHEHHUS 3apsS0BOI0 U MAaCCOBOI'O YHUCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
12.8 Peaknnu cuntesa u nenenus siaep. Mcrounmku sueprun ConHIa 1 38831
12.9 SAnepHas s>Hepretuka. [[eficTBHE paguOaKTUBHBIX W3JIyYCHWM Ha >KUBBIC
OpraHu3Mbl
[IpakTrueckue pabOTHI:
Habmtonenune CrijIonHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
12.10 HccnenoBanue TpeKOB: M3MEPEHUE SHEPTrUM YaCTULBI [0 TOPMO3HOMY
nyTtu (1o gotorpadusm).
W3mepenue paanoakTuBHOro poHa
dusnyeckue SBICHUS B MPHUPOJAE: €CTECTBEHHBIM paguoaKTUBHBIA (OH,
12.11 KOCMUYECKHE JIy4H, paAHUOAKTUBHOE W3JIyUYE€HUE IPUPOIHBIX MHUHEPAJIOB,
JIeiCTBHE paJIMOAaKTUBHBIX U3JTyUYEHUN Ha OpraHU3M YesloBeKa
12.12 TexHudeckue yCTpOMCTBA: CIIEKTPOCKOI, HWHIWBHUIYaJIbHBIM JTO3UMETP,

KaMepa Bunbcona




INPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsIeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOro YPOBHS
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111€r0
oOpa3oBanus Ha ocHoBe PI'OC

[Tonnmanue ponu (QU3MKKM B HAydHOM KapTUHE MHpa; CHOPMHPOBAHHOCTH
0a30BBIX IPEJICTABICHUH O 3aKOHOMEPHOW CBSI3UM W IO3HABAEMOCTH SIBICHUU
IPUPOJIBI, O POJIM SKCIEPUMEHTa B (PHU3UKE, O CHUCTEMOOOpasyrollel poiu
(GU3UKK B pa3BUTHH €CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJOTHH, 00 3BOJIIOLIUU
(bu3NYeCKUX 3HAaHUW M UX POJIM B LIEJIOCTHOM €CTEeCTBEHHOHAYyYHOW KapTHHE
MHpa, O BKJIAJIe POCCHHMCKHX U 3apyOexHbIX YUYEHBIX-(DU3UKOB B DPa3BUTHE
HayKd, OOBSICHEHHE NPOIECCOB OKPYXKAIOUIETO MHpa, Pa3BUTHE TEXHUKH H
TEXHOJIOT UM

3HaHuS O BMJAX Marepuu (BELIECTBO M TOJ€), O JIBM)KEHHUH Kak crocobe
CYILLIECTBOBaHMUSI MaTepuu, OO0 aTOMHO-MOJIEKYJSIPHOM TEOPUH CTPOCHHUS
BEIIECTBA, O (U3MUYECKOW CYIIHOCTH SBJICHUN MNPUPOAbI (MEXaHHMUYECKHUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE Pa3jInyaTh SBJICHUS 110
ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JaHHOe (hU3MUYecKoe SBJICHHE, YMEHHUE pPaclio3HaBaTh MPOSBICHUE M3YUYEHHBIX
¢u3nueckux SBJICHUH B OKpYXKAlOIIEM MHpPE, BBIACISAS HX CYIIECTBEHHbIE
CBOICTBa (MIPU3HAKH)

Brnanenne ocHOBaMu MOHATUITHOTO amnmapaTa ¥ CHMBOJIMYECKOTO SI3bIKa (PU3UKU
U UCIOJb30BAHUE UX JUIS PELICHUs y4eOHbIX 3a/la4; YMEHHE XapaKTepH30BaTh
CBOWCTBA Te, (pU3MUYECKHe SBICHHUS U TPOIIECCHI, UCTIONB3Ys (PyHIaMEHTAIbHBIC
Y SMIIUPUYECKUE 3aKOHBI

YMeHHe ONHChIBaTh HW3YYEHHBIC CBOWCTBA Tel W (PU3NYECKHE SBIICHUS,
HCIIOJIB3Ys (DU3UYCCKUE BETUIMHBI

Bnagenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHUS C YYETOM COONIOACHUS
mpaBuJI 6€30macHOro TpyAa: HabmoeHne (PU3NIECKUX SBICHUMN:

YMEHHE CaMOCTOSTENIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U3 JaHHOTO
Habopa 000pyZOBaHUSA MO MHCTPYKILUHU, OMUCHIBATh XOJ OINbITa U 3aMUCHIBAThH
ero pe3yJbTaThl, (POPMYIUPOBATH BHIBOIBI;

MIPOBEJICHNE NPSIMbBIX U KOCBEHHBIX U3MEPEHHH (U3NYECKUX BEIUYUH: YMEHHE
[JIaHUPOBATh H3MCPCHUA, CAMOCTOATCIILBHO COGHp&TL OKCIICPUMCHTAJIbHYTO
YCTaHOBKY 10 MHCTPYKIUH, BBIYUCISTh 3HAUEHUE BEUUYMHBI U aHAIU3HPOBATh
[IOJIyYEHHBIE PE3YJbTATBl C YYETOM 3aJaHHOW IIOTPELIHOCTH pE3YJILTATOB
W3MEPEHHI;

MPOBCACHUC HCCIOKHBIX SKCIICPUMCHTAJIIbHBIX HCCHCHOB&HHﬁ; CaMOCTOATCIIBHO
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY M IPOBOAUTH MCCIEIOBaHUE II0
HHCTPYKIUMU, TPCACTABIIATH TOJTYYCHHBIC 3aBUCUMOCTH (I)I/ISI/I‘-IGCKI/IX BCJIMYHMH B
BUIC Ta6J'II/H_[ u Fpa(l)I/IKOB, YUUTBIBATh IOTPCHIHOCTH, O€JaTb BBIBOJAbLI II0
pe3yjabTaTaM MCCICA0OBAHUSA

[TonnMmaHue XapaKTepHBIX CBOMCTB (U3MYECKUX Mofenell (MarepuanbHas
TOYKa, a0CONIOTHO TBEPAOE TEJIO, MOJICIH CTPOCHHUS Ta30B, XUIKOCTEH H
TBEPBIX TEJ, IUIaHETapHAsl MOJENb aTOMa, HYKJIOHHAs MOJI€NIb aTOMHOTO $]1pa)
Y YMEHHE IPUMEHATh UX JUIsl 00bsICHEHUS (PU3HUECKUX IPOIIECCOB

YMeHue oO0bsSCHATE q)HSI/IquKI/IC MponeCcChbl 1 CBOMCTBaA TCJI, B TOM 4YHUCJIC U B




KOHTEKCTE CUTyallUil MPaKTHKO-OPHUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH,
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHUE C OMOPON Ha
W3y4YeHHbIE  CBOMCTBa  (PU3MYECKHX  SIBICHUH, (U3UYECKHUE  3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIIN

YMeHue pemaTh pacu€THble 3a1aud (Ha Oase 2 — 3 ypaBHEHMIi), UCHONb3Ys
3aKOHBI U (OPMYIBI, CBS3BIBAIONIME (DU3UYECKHE BEIMYUHBI, B UYACTHOCTH,
3alKChIBaTh KPAaTKOE YCJIOBHE 3a/1a4d, BBISABIATH HEJOCTAIOUIME TaHHBIC,
BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ PelIeHHsI, NCII0Ib30BATh
CIpaBOYHBIC JaHHBIC, MPOBOIUTH pPAacYEThl W OLEHHBATH PEATUCTUYHOCTH
MOJYYCHHOTO 3HAa4eHHs (U3NYECKOH BEIMYMHBI, YMEHHE OIPENeNiTh
pPa3MepHOCTh (PU3MYECKOM BEINYMHBI, TOJYYCHHOU MPH PELICHUH 331a4H

YMeHne XapaKkTepru30BaTh MPUHIIMITEI IEHCTBHS TEXHHYECKUX YCTPOUCTB, B TOM
qrclie OBITOBBIX TPHOOPOB, U IPOMBINUICHHBIX TEXHOJIOTUIECKUX MPOIIECCOB 10
UX OIKMCAHUIO, WCIOJIb3YySl 3HAHUS O CBOWCTBAaX (H3MUECKUX SIBICHHH U
He00X0IuMbIe (PU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoabp30BaTh 3HAHUS O (1)I/ISI/II-ICCKI/IX SABJICHUAX B HOBCCHHCBHOﬁ KU3HU
It oOecrieueHrss 0€30MacHOCTH TPH OOpaIlleHHH ¢ OBITOBBIMH NMPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 310pOBbS M COOIIONEHUS HOPM
DKOJIOTUYECKOTO  TIOBEJCHHS B  OKpY)XKaWOIIEH  cpele;  NOHUMaHHE
H€06XOI[I/IMOCTI/I MMPUMCHCHU I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I U TEeXHOJOTHi JJISL
PaIMOHATFHOTO TIPUPOIOTIONH30BAHUS

11

OmnbIT Noucka, Tpeobpa3oBaHusl U MpeACTaBIeHUS HHPOpMAUN (PU3UIECKOTO
CONEepXaHUA C  HCIOJb30BaHMEM  HMH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIl; YMEHHE OILIEHHBATh JIOCTOBEPHOCTDH MOJYyYEHHON MH(pOpMaluu Ha
OCHOBE HMEIOIIUXCSI 3HAHUH U JONOJHUTEIbHBIX HCTOYHUKOB; YMEHHE
UCIOJIb30BaTh MPU BBINOJHEHUH YYE€OHBIX 3a/JaHuil Hay4YHO-TIOMYJISPHYIO
JIUTEpATypy (PU3NUECKOTO COAEPIKaHUs, CIIPABOYHbIE MAaTE€PUaIbl, PECYPChI CETH
WuTepHer; BrnageHue 0a30BbIMH HaBbIKaMHU IpeoOpazoBaHusl WH(OpPMALUU U3
OJIHOW 3HAKOBOM cHUCTEMBI B Jpyryl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE MH(OPMALUU U3 HECKOIbKUX
MCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, ITPOBEPAEMBIX HA OI'D

11O PU3UKE
Koa IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA
1.1 Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
JIBUKCHHUS
12 PaBHOMepHOE U HepaBHOMepHOe aABWKeHue. CpenHsas ckopocTs. Popmyna ans

BBIYUCIICHHSI CPEJTHEH CKOpocTH: V = S/t

PaBHOMepHOG HpﬂMOHHHCﬁHOG JABMKXCHUC. 3aBUCHMOCTD KOOpAUHATHI TCJIa OT BPECMCHHU B
CJIydac€ paBHOMCPHOI'O HpﬂMOJ’IHHGfIHOFO JABUIKCHUA:

1.3 x()=x,+vt

I'paduku 3aBHCHMOCTH OT BPEMEHHU ISl MPOEKIIUN CKOPOCTH, MPOEKLUHU MEPEeMEIICHuS,
IIyTH, KOOPAMHATHI IPU PABHOMEPHOM NPSIMOJIMHEWHOM JIBUKEHUU

3aBUCHUMOCTh  KOOpJAMHATHI Telda OT BpPEMEHH B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBMXKCHHUSI:

v

Sy =v, #f+a,* =
@opmyJibl 171 NPOCKIUHA EPEMEILICHHS, TPOEKIIMU CKOPOCTH U MPOEKIIUU YCKOPEHUS MPU
PaBHOYCKOPEHHOM IPSAMOJUHENHOM JBUKCHUU:

n

+2
14 s.(D=yy,-t+a, "
U.T(r) =Upx 4, 1,

a. (1) =canst,

=

gk o Ry
v, — v, =2a.s,

I'paduku 3aBUCHMMOCTH OT BpEMEHHM Ul IPOEKLUH YCKOPEHMsI, MPOEKLIUU CKOPOCTH,
IIPOCKLUUN IIEPEMEILECHMs, KOOPAMHATHI IIPU PAaBHOYCKOPEHHOM  IPSMOJIMHEHHOM
JBHKEHHUH

CBoOoanoe manenue. @opMyJibl, OMUCHIBAIONINE CBOOOIHOE MAJCHUE Tela MO BEPTUKAIH
15 (IBWKeHHE Tena BHU3 WJIM BBEPX OTHOCUTENIBHO MOBepXHOCTH 3emun). ['paduxu
3aBUCUMOCTH OT BPEMCHH JIA MMPOCKIHNU YCKOPCHUS, TPOCKIHNU CKOPOCTU U KOOPAWHATLL
MIpU CBOOOTHOM MAJICHUH TeJa M0 BEPTUKAIU

CKOpOCTh paBHOMEPHOTO JABMKEHHs Tella 0 OKpyKHOCTU. HampaBieHue ckopocTu.
®dopmysia 1715 BBIYUCIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MEpUOJT 0OpallieHus:
2R
T

1.6 HeHTpOCTpeMI/ITCJIBHOe YCKOpCHHUC. HaHpaBHeHI/IC HECHTPOCTPEMUTCIIBHOTI'O YCKOPCHUH.
CDopMyﬂa AJI BBIYHUCIICHUA YCKOPCHUA:

dopmyia, CBSI3bIBAIONIASI IEPUOJ] M YACTOTY OOpaleHHUs:




oo 1
I

1.7

Macca. IInoTHOCTE BellecTBa. dDopMyJIa JJIA BBIYUCJIICHHUSA IIJIOTHOCTH:
m

¥

1.8

Cuna — BexkTopHas duszndeckas BenudnHa. CI0KeHHUE CUT

1.9

SBnenue unepuuu. [lepssiii 3akoH HproToHa

1.10

Bropoii 3akon HproToHa:

F=m-a
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ACHUCTBYIOIICH

Ha TCJIO0

1.11

Bzaumopeiicteue ten. Tpernii 3akoH HeroToHa:

.1—>?_

1.12

TpCHI/Ie IMOKOA U TPCHHUE CKOJIbKCHUA. d)opMyna IJIs1 BBIYUCJICHUA MOAYJIA CUJIbI TPCHUSA
CKOJIBXXCHUA:

Frpzp-;\'*

1.13

Hedopmarus Tena. Ymnpyrue u Heympyrue aedopmaruu. 3akoH ynpyroi nedopmanuu
(3axoH I'yka):

F=k-Al

1.14

BCCMI/IDHOG TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

g MRS
R2
Cuuia TsKecTH. Y CKOpeHHe CBOOOIHOIO MaeHUsl.
®opmyaia 1715 BBIYUCIECHUS CUIIbI TSDKECTH BOJIM3H noBepxHocTH 3emun: F = mg.
JBuxenue nnaner Bokpyr Connua. Ilepsas kocMudeckas ckopocts. HeBecomocTs n

Meperpys3Ku

1.15

Nmmynbe Tena — BekTopHas pu3nyecKas BeIMUNHA.

p=mo
Nmnynsc cucremsl Tei. M3MeHeHue uMiyibca. MIMIynbsc Cuiibl

1.16

3akoH COXpPaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CHUCTCMBI TCJI:
D=m +m, U, =const

PeakTuBHOE ABMKCHHE

1.17

Mexannueckas pabota. @opmyia assi BEIYUCICHUS PaOOThI CUIIBL:

A=Fscosu

Mexanndeckast MOIIHOCTB:

1.18

Kunernueckas u noreHuanbHas sHeprusi. DopMyna Juist BBIYHCIECHUS KHHETHYECKON
DHEPTHH:

mu”
Fos
K= oy

i




Teopema o knHeTHUecKOU dHeprun. Popmysia A1 BBIYUCIEHUS TOTEHIIMAIBHONW SHEPTUH
Tela, IOAHATOTO
HaJI 3eMIéii:

Ep:u.‘gf

1.19

Mexannyeckas SJHEpIus:
E=E.+E p

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyiia s 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUII TpeHus: £ = const.
[IpeBpameHne MEXaHU4YECKOW PHEPTUH ITPU HAJIMYMH CUJIBI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Peruar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[ToasrxHBIN 1 HeMOABWKHBIN O0510KkH. KITJ] mpocThIXx MEXaHU3MOB,
n= ‘%me&m
*"Llaarmqemﬂ

1.21

JlaBiienue TBEpIOTO TENA.
dopmyiia 11 BBIYUCICHUS JaBICHHS TBEPAOTO TEJa:
F
P
[aBnenue raza. AtmocepHoe AaBlieHHUE.
FI/IZIpOCTaTI/I‘-IGCKOC JaBJICHUC BHYTPH ) KUAKOCTH.
dopMyna 1751 BBIYUCICHUS 1aBJICHHUS] BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. ['uppaBauyeckuii mpecc

1.23

3akon Apxumena. @opmyna A OomnpeeNieHUs] BHITATKUBAIOIICH CUIIBI, IEHCTBYIOIIECH Ha
TEJI0, IOTPYKEHHOE B XKUIKOCTD HIJIH I'a3;

Fpy =PEV

Ycnosue ninaBanus Tena. [InaBanue CYIOB M BO3AYXOIIJIaBAHUEC

1.24

Mexannueckue KkosneOaHus. AMIUIMTYAA, TMEpPHOJ U 4YacToTa Konebanuil. dopmyia,
CBSI3BIBAIOINAS YACTOTY U MEPHOM KOJICOaHHIA:

1.25

MaremaTtnueckuil U Npy>KMHHBIN MasTHUKH. [IpeBpaiienue sHepruu npu KosiaedaTeabHOM
JBHKECHUH

1.26

3aTyxaI0u1He KoJieOaHHsI. BBIHy)K,[[eHHBIe KoJsieOanus. Pe3onaHnc

1.27

Mexanuyeckre BOJIHBIL. [IpomosibHBIC M MONEpPEYHbIC BOJHBI. JIJIMHA BOJIHBI M CKOPOCTH
pacrnpoCcTpaHeHHsI BOJHBI:

=g

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'PaHULE ABYX Cpell.
WHdpa3ByK U yabTpa3ByK




1.29

Ipakmuueckue pabomul

N3mepenune cpeaHeil MIOTHOCTH BEIIECTBA; apXMMEAOBOM CHIIbI; KECTKOCTU MPYKUHBL,
K03 duLMeHTa TPEeHUsI CKOJIBXKEHHUS; pabOThl CUJIbI TPEHUS, CHJIbI YIPYTOCTU; CpeIHen
CKOPOCTH JIBHKEHUS OpyCKa MO HAKIIOHHOM TUIOCKOCTH; YCKOPEHUS OpyCcKa MpH IBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH, 4aCTOTHEI U IICPUOJa Koae0aHui MaTeMaTHIECKOr O MasTHHKA,
4acTOThl U MepuoJia KojaeOaHu! MPYKUHHOTO MAasSTHHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO
Ha pblyar; pabOThl CHJIBI YIOPYTOCTH MPU MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOTO
0510Ka; pabOTHI CHIIbI YIPYTOCTH MPHU NOBEME IPy3a ¢ TOMOIIBIO TOJBHUKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHOM YacTh Teiaa 1
OT IJIOTHOCTHU KMJIKOCTH; HE3aBUCUMOCTH BBITAJKMBAIOLIEH CHJIBI OT MaccChl TEJa; CUJIbI
TPECHUA CKOJIBXCHUA OT CHUJIbI HOPMAJBbHOI'O AABJCHUA WM OT poAaa MNMOBCPXHOCTH, CHIIbL
YOPYTOCTH, BO3HUKAIOIICH B MPYXKUHE, OT CTENEHHU AeopMaiu MPY>KUHBI, YCKOPEHUS
Opycka OT yrja HakJOHa HaNpaBJSIIONIEH; Tepuona (4acToThl) KoJIeOAaHWW HUTSHOTO
MasiTHUKa OT JAJUHBI HUTH; NepHoJa KoineOaHU MPYyKUHHOTO MasSTHHUKA OT MacChl Tpy3a 1
)KECTKOCTHU MPYXUHBI, HCCICAOBAHHUEC HC3aBUCHUMOCTU IICPUOTA KoeOaHUi HUTSIHOTO
MasiTHUKa OT Macchl Tpy3a. [IpoBepka yciioBUs paBHOBECHsI pblyara

1.30

Qu3suueckue s61eHUA 6 npupode: TPUMEPHl NBUKEHUS C Pa3IUUYHBIMH CKOPOCTSIMU B
JKUBOM M HEXKMBOM IIPUPOJE, NEHUCTBUE CWIBI TPEHUS B NPUPOJE U TEXHUKE, IPWIMBBI U
OTJIUBBI, JBW)KEHHE IUTaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JIBH)KEHHE HKUBBIX
OpPTraHU3MOB, pbIYard B Telie 4YeJOBEKa, BIMSHHAE aTMOC(HEPHOTO MABJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHHE pbIO, BOCHPUSTHE 3BYKOB JKUBOTHBIMH, 3EMJIETPSCEHUE,
CEHCMUYECKHE BOJIHBI, IIlyHAMH, 9XO

1.31

Texnuueckue ycmpoucmea: CUUIOMETP, JATUUKH IOJIOKEHUS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETp, MOIIUIHUKHA, PAKeThl, pbluar, MOABMKHBIA M HEMOABMXKHBIN OJIOKH,
HAKJIOHHAS TUIOCKOCTh, NPOCTBIE MEXAaHU3MBI B OBITYy, COOOIIAIONINECS COCYIBI,
YCTPOMCTBO BOAOIPOBOAA, THAPABIMYECKHI IMpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MTOPITHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOJIb30BAHKE YIIbTPA3ByKa B OBITY U TEXHUKE

TEIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOEHHUs BEIlEeCTBa.
Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammmieckue u
amopGHBbIe Tena

2.2

JlBixkeHne yacTuil BeniecTBa. CBsI3b CKOPOCTH JABIJKEHHMSI YacTHIl C TeMIepaTypoi.
BpoyHoBcKkoe nBuxeHue, tudpy3us

23

CMayuBaHue u KalmUJUJIAPHBIC ABJICHHUA

24

TermmoBoe paclIMpeHUe U CHKaTUE

2.5

TeroBoe paBHOBECHE

2.6

Buytpennss sHeprus. Pabota u Terionepenaya Kak CrocoObl M3MEHEHHsS BHYTpPEHHEH
SHEPrUMn

2.7

BI/II[I)I TCILIoNECpCaaqn: TCIJIONMPOBOJHOCTE, KOHBCKIMSA, U3JIYUCHHUC

2.8

HaneBaHI/Ie u oxnaxjaeHue Teil. KommuecTBo TeIIoThI. Y IenbHas TEINIOEMKOCTD:

O=cm(t,—t,)

2.9

3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHHUE TEIJIOBOro OanaHca:

Q+0, +..=0

2.10

Hcnapenne u koHneHcanus. V3MeHeHne BHYTPEHHEH 3HEPrUU B IIPOLIECCE MCIAPEHUS U
KoHJleHcauuu. Kunenue xuakocTu. Y aenbHas Temiora napoodpasosanusi: L = O/m

2.11

Bnaxxnocth BO3ayXa




[InaBnenne m kpucraumsaunusd. V3MeHeHne BHYTpPEHHEH HHEPrUM IpU IUIABICHUU M
KPUCTAIUIM3aLUU. Y JeNIbHAs TEIUIOTA IUIABICHUS:

2.12 .0
I=—
m
2.13 BHyTpeHHsIsI SHEprusi CTOpaHus TOIUIMBA. Y IeTbHAs TEeIJIOTa CTOpaHusl TOIUUBA: ¢ = O/m
2.14 [Tpunnume! padoTsl TemaoBsIX AsuraTenei. KITJI TemmoBoro aBurarels
Ipaxmuueckue pabomul
N3mepenune yaenbHOU TEIIIOEMKOCTH METAJUTMYECKOTO IMJIMHJPA; KOJIUYECTBA TEIUIOTHI,
MOJyYeHHOTO0 BOJOW KOMHATHOM TeMIiiepaTypbl (UKCHPOBAHHON MaccChl, B KOTOPYIO
215 OMYIIEH HAarpeThlil HUIWHIP; KOJIWYECTBA TEIUIOTBI, OT/AHHOTO HArPETHIM LMIMHAPOM,
MOCJIE OMYCKaHUsi €ro B BOJly KOMHATHOW TEeMIIepaTypbl; OTHOCUTEIBHOW BJIAXHOCTH
BO3JlyXa; YACJIbHOW TEIUIOTHI IUIaBJICHUs Jpaa. VcciiemoBanue M3MEHEHHUs] TeMIEPaTyphl
BOJIBI MPHU PA3IUYHBIX YCIOBUSX; SBICHUS TEIJIOOOMEHA MpPU CMEIIMBAHUM XOJOJHOU U
ropsiued BOJbI; MpoIlecca UCTIapEHUs
Qusuueckue sA61eHUs 8 Npupode. TOBEPXHOCTHOE HATSKEHUE U KANWJUISIPHBIC SIBIICHUS B
2.16 OpUPOAE, KPUCTALIBI B Ipupoze, uzinydeHne CoOJHILA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl;, 00pa30BaHUE POCHI, TYMaHa, MHEs, CHera
TexHuueckue ycmpoticmea: KanWUISIPbl, TPUMEPbl HCIOIb30BaHUS  KPUCTAIIIOB,
2.17 JKUJIKOCTHBIN TEPMOMETp, AATUUK TEMIIEPATYphbl, TEPMOC, CUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETPBI, ICKXPOMETP, NapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHU A
3.1 Dnektpusanys Ten. /[Ba Bua 3IeKTPUUECKUX 3apsiioB
3.2 B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH KynoHa
33 3aKOH COXpaHEHHUsI DJICKTPUUYECKOTrO 3apsiia
34 DnekTpuyeckoe nojie. Hanpspk€HHOCTh anekTpudeckoro noiis. [IpuHuun cyneprno3unuu
) SJICKTPUYECKHUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snexkrpuuyeckux 3apanoB. JelcTBUE 3JIEKTPUUECKOrO IMOJSA Ha JJIEKTPUYECKHUE
3apsibl. [IpOBOIHUKH U TUDJICKTPUKHU
[TocTostHuBIN  2nekTpuueckuii TOK. [ledicTBust anmekTpuueckoro Toka. Cumiia Toka.
3.6 Hanpsxenue.
I=q/t, U=A/4
37 DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
R = pl/S
3.8 3akon Oma a1 yyacTka anekrpudeckoit menu: / = U/R
[TocnenoBarenbHOE COETMHEHHNE IPOBOAHUKOB:
- IT J7- P—R 4
I,=1,; U=U;+U,; R=R,+R,
3.9 [TapamiensHOE COeIMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
P Ty
1 2 3Rt ”
CwmelaHHble COeIMHEHUS] TPOBOJHUKOB
3.10 PaboTa 1 MomHOCTSB 51eKTprueckoro Toka. 4 = Ult, P = Ul

3.11

3akoH [xoyinst — JleHna:




O=I"-R-t

OnbiT Opctena. MarHuTHOE MoJie MPSAMOro MPOBOAHUKA C TOKOM. JIMHMM MarHUTHOU

3.12
WHIYKIAHA

3.13 MarnuTHO€ noJjie TOCTOSHHOTO MarHuTa. BzauMoaeiicTBue NOCTOSHHBIX MAarHUTOB

3.14 JleficTBMe MarHuTHOTO MOJisl HA MPOBOJHUK C TOKOM

3.15 OnbiThl Papajes. SBaeHue 3aeKTpoMarauTHOM nHayKimu. [IpaBuio Jlenna
Ipaxmuueckue pabomul
N3mepenune 3JIeKTpUUECKOTO COMPOTHBICHUS PE3UCTOPA; MOIIHOCTH JJIEKTPUUECKOTO
TOKa; pabOThI JEKTPHUUECKOT0 TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOUIETO B MPOBOJHHUKE (PE3UCTOPHI,

3.16 JaMIoYKa), OT HaNpsOKEHUs Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH CONPOTHUBIEHUS OT
JUTMHBI TIPOBOJIHUKA, TUIOIIA/IA €T0 MOMEPEYHOr0 CEUCHUS U YACIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBmia Il DJIEKTPUYECKOrO HAMpPSDKEHHUS TPU  TOCIEA0BaTEIbHOM
COCIMHEHUH MPOBOJAHUKOB; MPaBUJIa JJII CUIIBI SJIEKTPUUYECKOTO TOKA MPHU MapaiieIbHOM
COEIMHEHUH MPOBOTHUKOB (PE3UCTOPHI U JTAMIIOYKA)
Qusuueckue Ae1eHUsA 8 npupooe: dIEKTPUUECKHUE SBICHHUS B aTMocdepe, FIeKTPUYECTBO

3.17 KHUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMild, Apel( MOIIOCOB, POJIb MAarHUTHOTO TOJIA
JUISL )KU3HU Ha 3emiie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUHK

318 JNMEKTPUYECKOM  DHEPruHu,  OJICKTPOOCBETHTENbHBIE  MPHOOpPHI,  HarpeBaTejbHBIC
AIEKTPONPUOOpPHl  (TIPUMEPBI),  DIEKTPUUYECKHE MPEIOXPAHUTEITH, DICKTPOMArHUT,
3JE€KTPOJIBUTaTeh MOCTOSHHOIO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BOJHBI. [1Ikana 351eKTpOMarHuTHBIX BOJIH

3.20 JlyuyeBast Mmojzienb cBeta. [IpsiMonrHEHOE pacpOCTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cBeta. [lockoe 3epkasio

3.22 [IpenomieHue cBeTa. 3aKOH MPEIOMJICHHUSI CBETA

3.23 Hucnepcus cBeta

394 Jlunza. Xop mydeit B mua3ze. DokycHOE paccTossHHE JTWH3BL. ONTHYECKas CHJIa JTMH3bI:

' D=1/F

3.25 I'na3 kak ontudeckas cucrema. OnTuueckue mpruOopbI

Ipaxmuueckue pabomul
W3mepenue ontuyeckoil cuibl coOuparomiei JUH3bI; (HOKYCHOIO PpPacCTOSHUS

coOuparolei TUH3bI (10 CBOMCTBY paBEHCTBA Pa3MEpOB MpeaMeTa U U300paxeHusl, Koraa

3.26 MPEeJMET PACIIONIONKEH B IBOMHOM (OKYCE), MOKA3aTENs MPETOMIICHHS CTEKJIA.

HccnenoBanue cBoiicTBa M300paskeHHs, MOIYYEHHOTO C MOMOIIBIO cOOUparomiei

JMH3BI, W3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CIIOXKCHHBIX JIMH3; 3aBUCUMOCTH yTJia
IPeTOMJICHUS] CBETOBOT'O JIyda OT YIJIa MaJIeHUs Ha TPAHUIlE «BO3YX — CTEKIIO»

397 Qusuueckue saenenus 6 npupode: 3atmenuss ConHia u JIyHbl, 1[BeTa Tel, ONTHYECKHE
siBJICHUsI B aTMoc(epe (uBeT Heba, pedpakius, paayra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04KH, IIEPUCKOI, (poToanmnapar, ONTHICCKUE CBETOBO,IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PaguoaktuBHOCTB. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u OeTa-pacnaaa

4.2 OmnsiThl Pe3epdopaa mo paccessnuto anba-yactuil. [InanerapHas mogens atoma

4.3 CocraB aTroMHOTrO0 siipa. M30Tomnbl

4.4 [lepuoa nonypacnaaa aTOMHBIX siAEp




4.5

SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 M MaCCOBOI0 YUCEI

Qu3suueckue s61eHUs 6 NpUpoOe: eCTECTBEHHBIN PaIMOAKTUBHBIA (HOH, KOCMUYECKUE JTy4H,

4.6 paZilOaKTUBHOE M3JIy4YEHHE TNPUPOJHBIX MHUHEPAJIOB, JEHCTBUE PAaJNOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOII, UHAUBUAYAJIBHBIA JO3UMETP, Kamepa Buibcona,

AACPHAA OHCPICTHKA




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 7 knacc/ [lepermkua A.B., O0mecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AknmonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

» dusuka, 8 knacc/ [epeimkun A.B., OG11eCTBO ¢ OTpaHUYECHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe odmiectBo «M3aaTenbcTBO
«ITpocsenienue»

» ®usuka, 9 knacc/ [lepeimkun A.B., I'yrHuk E.M., O61miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIIECTBO
«M3parenscTBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HMHTEPHET



