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[TOACHUTEJIbHAA 3AIIMCKA

[Tporpamma no (pu3uKe Ha ypoBHE OCHOBHOT'O O0IIIET0 00pa30BaHus COCTaBICHA
Ha OCHOBE MMOJIOKEHUH U TpeOOBaHMI K pe3ybTaTaM OCBOSHUS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHO MTporpammsl, npeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéToM
denepanbHON paboueit mporpaMmsbl BocuTanus 1 KoHIenuu npenoiaBanus yaeOHOro
npeamera « Ou3nkay.
Copneprkanue mporpamMmsl 1o (pU3MKe HAMPABICHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYYaIOIUXCSA U OpraHU3alNI0 U3yueHus: GU3UKH Ha JesITeIbHOCTHON OcHOBE. B
nporpaMme 1o (pU3MKe YUYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeMETa B pean3aliu
tpedoBanuit ®I'OC OO0 k mIaHUPyEMbIM JTUYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
00y4eHHs, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX ITPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[Tporpamma 1o pu3MKe yCTaHABIUBACT pacIipeielieHue y4eOHOro MaTepuasa mo rojaam
o0OydeHus (10 KJlaccam), mpejiaraeT MPUMEPHYIO MOCIEA0BATEeILHOCTh U3YUYECHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTUS IPEIMETHOIO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.
[Tporpamma o pusmke pa3paboTaHa C 1ETbI0 OKA3aHUS METOINYECKOM MTOMOIIH YUUTEIIO B
co37aHUU paboyel MPorpaMMBl 110 Y4EOHOMY IIPEIMETY.
®u3urKa ABISETCS CUCTEMOOOPa3yIOIINM /ISl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIBKY (PM3NYECKHE 3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U SIBICHUH, N3y9aeMbIX XUMHEH,
Ouosorueii, actpoHoMuel U GU3NYECKOM reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MUPA, TIPEIOCTABISAET HanboJee sicHbIe 00pa3Iibl MPUMEHEHHUSI HAyYHOTO METO/A
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
OpHa U3 rIaBHBIX 331249 GU3HYECKOTO 00pa30BaHUS B CTPYKTYPE 00IIEro o0pa3oBaHms COCTOUT
B (hOpMHUPOBAHHUH €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y 00y4aronxcs.
N3yuenue ¢pusnku Ha 6a30BOM ypOBHE IPEAIOIAraeT OBJIAJICHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB!
®  HAYYHO OOBSACHATH SBICHHUS;
®  OIICHHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEOBAHHUS;
®  UHTEpIPETUPOBATh JaHHBIEC U HCIOIb30BaTh HAYUYHbIE I0KA3aTEIbCTBA JIJIS
MOJIyYEHUS BEIBOJIOB.
[enu nzydyenus Gpu3MKu HA ypOBHE OCHOBHOTO 00IIIero oopazoBanus onpeneneHsl B Konnenuu
npenogaBanus ydyeOHoro npeamera «Dusmka» B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
®denepalyy, peaqnu3yolX OCHOBHbBIE 00111€00pa30BaTeNIbHbIE IPOTrPaMMBbl, YTBEPKIEHHOM
pemenneM Komnernn MunucrepcerBa npocserienus Poccuiickoit deneparyu (mpoTokos ot 3
nekadps 2019 r. Ne ITK4BH).
[enu nzy4yenust GU3uKu:
e  npuoOpeTeHue HHTEepeca U CTPEMIICHHs 00YyJaIOUINXCS K HAyYHOMY M3YUYEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTENH;
®  pa3BHUTHE MPEJICTABICHUI O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHKE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;
e  (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTaTa U3yueHUs OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH;
e  (QopmupoBaHue NpPeACTABICHUN O POIU PUUKU VI Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHUH;



®  pa3BHUTHE NPEACTABICHUI O BO3MOXKHBIX cepax Oyayiien mpodeccnoHaIbHOR
NeSITeIbHOCTH, CBSI3aHHOHU C (PU3HMKOH, MOATOTOBKA K JaJIbHEHIIEMYy 00yUeHHIO B 3TOM
HaIpaBJICHUH.
JlocTikeHue 3THX 1eJIei mporpamMMsl 1o (pU3MKe Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1ay:
e  npuoOpeTeHue 3HaHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e  npuoOpeTeHre YMEHU ONMUCHIBATh U OOBICHATH (PU3UUECKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUM;
®  OCBOCHHE METOJIOB PEUICHUS MPOCTEUIINX PAaCUETHBIX 3aj[ay C UCIOIb30BAaHUEM
du3nueckux Mozenel, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;
®  pa3BUTHE YMEHHUI HAOIIOAATh NPUPOIHbIE SBJICHHUS U BBIIOIHATH OTBITHI,
nabopatopHble pabOThI U AKCIIEPUMEHTAIbHbIEC UCCIEAOBAHUS C UCIIOIB30BAHUEM
U3MEPUTENBHBIX PHOOPOB;
e  OcBOCHHE NPUEMOB PabOTHI ¢ MHPOPMALIUEH PU3HUECKOTO COACPKAHMUS, BKITFOUAs
UH(OPMAILIHIO O COBPEMEHHBIX TOCTHKEHUSIX (DU3UKH, aHATIN3 U KPUTUUYECKOE
OlLICHMBaHME UH(OPMALINN;
®  3HaKOMCTBO cO cpepamu MpoheCCHOHATFHON AEATEIIbHOCTH, CBI3aHHBIMH C
($u3KUKON, 1 COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAaHHBIMU HA JIOCTHXKEHUSAX
buznyecKoil HayKu.
Ha u3ydenune ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIETO 00Opa30BaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlenm0), B 8 kitacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).

[Ipennaraemslii B mporpamMme mo Gpu3uke nepeueHs 1abopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIN XapaKTep, YIUTeNb JeflaeT BEIOOp MpoBeeHHs J1a00paTOPHBIX padoT U
OTIBITOB C Y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuxcs, CIIUCKa HKCIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O TOCY/IapCTBEHHOIO SK3aMeHa 110 (PU3UKeE.



COJEPXAHUE OBYYEHUA

7 KITACC
Pa3znen 1. ®usuka u €€ posp B IO3HAHUM OKPYKAKOLIET0 MUpa.
®du3uka — HayKa o npupoze. Ssnenus npupoasl. Pusndeckue SBICHUs: MEXaHUUYECKUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BenuuuHbl. M3mepenne ¢puznyeckux BenuunH. Ouznyeckue mpuOopsl.
[TorpemHocTs u3mMepenuii. MexxayHapoHas CUCTEMA €UHMUII.
Kak ¢u3uka u apyrue ecTecTBeHHbIC HAyKU U3YYal0T MPUPOAY. EcTecTBeHHOHAYYHBINH METO]]
MO3HaHUS: HAOII0eHHEe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT
0 MPOBEPKE TUIOTE3, 00BICHEHHNE HA0II01aeMOr0 siBieHus. Onrucanue GU3nIecKuX sBICHUH C
IIOMOIIBIO MOJIEJIEH.
Jlemoncmpayuu.
1. MexaHuueckue, TEIUIOBbIC, AIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. @wusnmdeckue mpudOOPHI U MPOIIeaypa MPSIMBIX H3MEPEHUH aHAIOTOBBIM U
i (ppoBBIM TPHOOPOM.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenue HeHbl JeIeHUs KAl H3MEPUTEIHLHOTO Mprodopa.
N3mepenne pacCcTOsTHU.
N3mepenne 00bEMa )KUIKOCTH B TBEPIOTO TeIa.
Ornpezenienre pa3MepoB MaJIbIX TEJ.
N3mepenne Temneparypsl IPU IOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTUYUKA
TEeMIIepaTyphI.
6. IlpoBenenue uccienoBaHus MO MIPOBEPKE THIIOTE3bI: TATHHOCTh MOJETA MIAPUKA,
MyIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA ITyCKA.
Pa3zpnen 2. IlepBoHauyanbHble CBEICHHS O CTPOCHHUH BEIIECTBA.
CrtpoeHnue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, TOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.
JBmxenue yacTuil BemiectBa. CBs3b CKOPOCTH ABMKEHUS YACTHI] C TEMIIEPATYPOH.
bpoyHnoBckoe nBmxkenue, nuddysus. BzaumoeiicTBre yacTuil BeeCTBa: MPUTSKEHHUE U
OTTAJIKUBAHUE.
ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE Ta30B, KUIKOCTEH U TBEPABIX (KPUCTATUIMYECKUX )
Tes. B3aumMocBs3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSTHUSX U UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Jlemoncmpayuu.
1. HaGmroneHune O6pOyHOBCKOTO ABUKECHHUS.
2. HabOmonenue nuddysum.
3. HaOmronenue siBneHuit, 00BACHSIOMUXCS MPUTSHKEHUEM WM OTTaTKUBaHUEM
YaCTHI] BEIIECTRA.
Jlabopamophwvie pabomvl u onvimol.
1. Ouenka aguameTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEeM (poTorpaduii).
2. OnbIThI 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITH IO OOHAPYKEHUIO JICUCTBUS CHJT MOJICKYJIIPHOTO TIPUTSDKEHUS.
Pazpgen 3. JIBmxeHre ¥ B3aUMOACHCTBUE TCI.
Mexanudeckoe nBkeHne. PaBHoMepHOE 1 HepaBHOMEepHOE JBIkeHHe. CkopocTh. CpemHss
CKOpOCTb MPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu U BpeMeHU JABUKEHUSI.
SIBenne nHepuuu. 3aKoH MHEpUUH. B3anmMoaeicTBrE TEN KaK MPUYMHA U3MEHEHUSI CKOPOCTH
JBIKEHUsS Tell. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBs3b MIIOTHOCTH C
KOJTMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIIECTBA.
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Cuna Kak xapakTepucThka B3aumoaeictsus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mMepenue
CHUJIBI C TIOMOIIIBIO AUHAMOMETpA. SIBJIeHHE TATOTEHUs U cuia TsbkecTr. Cuiia TSKEeCTH Ha
npyrux mianerax. Bec tena. HeBecomocts. CroxkeHue cuil, HapaBJIEHHbBIX 110 OJHOM MIPSMOIA.
PaBnogeiictByromas cuit. Cuna tpenus. TpeHue cKoabKeHUs U TpeHue nokos. Tpenue B
MIPUPOJIE U TEXHHKE.
Jlemoncmpayuu.
1. HaOGnroneHne MEXaHHYECKOT o ABMXKEHUS Tela.
2. H3mepeHue CKOPOCTH MPSMOIMHEWHOTO JBHKEHUSL.
3. HaOmronenwue siBJICHUS UHEPITUH.
4. HaOmroneHue N3MEHEHUs! CKOPOCTHU IIPU B3aUMOJICHCTBUH TEI.
5. CpaBHeHue mMacc Mo B3auMOJICHCTBUIO TEl.
6. CroxxeHue cuil, HapaBJIEHHBIX 110 OJHOM MPSIMOIA.
Jlabopamopmvie pabomol u onvimol.
1. Omnpexaenenne CKOPOCTH PABHOMEPHOI'O JBUKEHUS (LIAPUKA B HKUIKOCTH, MOJIETTH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. Ormpenenenue cpeTHE CKOPOCTH CKOJIBKEHUS OpYCKa WM IIapHKa 110
HAKJIOHHOM IJIOCKOCTH.
3. Ompenenenune MIOTHOCTH TBEPAOTO TEA.
4.  OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PacTsHKEHUS (edopMaliin) Npy>KUHbI
OT MPUIIOKEHHON CHUJIBL.
5. OmbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.
Paznen 4. JlaBienue TBEPbIX TEI, )KUIKOCTEN U Ta30B.
Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIMUCHUS J1aBiieHusd. [laBieHue ra3a. 3aBUCUMOCTD
naBiieHus ra3za ot o0béma, TeMmeparypsl. [lepegayua naBneHust TBEPABIMU TEIAMHU, KUAKOCTIMU
u razamu. 3akoH [lackans. [TneBMaTnueckue MammHbl. 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT
rinyounsl. 'uapocratnyeckuit napagokc. Coodatomiuecst cocysl. [ uapaBnnyeckue
MEXaHU3MBI.
AtMocdepa 3emnu u atmocdepHoe napneHue. [I[pudyrHbI CyecTBOBaHUS BO3IYIIHON 000JI0YKH
3emumn. OnbiT Toppudenu. M3amepenne atMmochepHOTo AaBieHHs. 3aBUCUMOCTh aTMOC(EpHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s u3mepeHus: atMochepHoro JaBICHHUS.
JlelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJlo. BeITankuBaromias (apxuMea0Ba) cuia.
3akoH Apxumena. [1naBanue ten. BozayxomnnaBanue.
Jlemoncmpayuu.
3aBUCUMOCTBD JaBJIEHUS Ta3a OT TEMIIEPATypBhl.
Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.
Coobmaronmecs: Cocy/sl.
I'mppaBnnyeckuii npecc.
[TposiBnenue neicTBust aTMOCHEpHOTO JaBICHHUS.
3aBUCHUMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPY>KEHHON YacTH Tena u
MJIOTHOCTHU KUIAKOCTH.
7. PaBeHCTBO BHITAIKUBAIOIICH CHIIBI BECY BRITCCHEHHOM JKUIKOCTH.
8. YcroBue miaBaHus TEN: MJIaBaHUE WU MOTPY>KEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEHN TeJa U KUJIKOCTH.
Jlabopamophwvie pabomvl u onvimol.
1. MUccnenoBaHue 3aBHCUMOCTH Beca TeJla B BOJIE OT 00bhEMA MOTPYKEHHOMU B
JKUJKOCTh YacTH Tea.
2. OmnpenerneHre BEITATKUBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEJO, TOTPYKEHHOE B
KUJKOCTb.
3. TIpoBepka HE3aBICHUMOCTH BHITAIKHBAIOIIEH CHJIBI, IEHCTBYIONIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJa.
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4.  OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTD BBHITAIKMBAIOIICH CHIIBI, IEHCTBYIOIICH
Ha TEJO B KUAKOCTH, OT 00BbEMa NOTPyKEHHON B )KUAKOCTh YACTH TEJIA U OT
IJIOTHOCTHU KUIKOCTH.
5.  KoHcTpynpoBanue apeomerpa Uin KOHCTPYHUPOBAHUE JIOJKH U ONpEesIeHUE €€
rPy30M0ABEMHOCTH.
Paznen 5. PaboTa u MOIIHOCTB. DHEPTHSL.
Mexanuveckast pabota. MOIIHOCTb.
[TpocThie MeXaHU3MBI: pblyar, 6JI0K, HAKJIIOHHAS TIOCKOCTh. [IpaBuiio paBHOBECHS phIuara.
[IpumeneHue npaBuiia paBHOBECHS pblyara K 0J10Ky. «30510To€ mpaBmiio» Mexanuku. KIT/]
MPOCTBIX MEXaHU3MOB. [IpoCThIe MEXaHU3MBI B OBITY U TEXHUKE.
Mexanunueckas sHeprus. Kunernueckas u noreHuuanpHas sHeprus. [IpeBpanienue oqHoro Buia
MEXaHUYECKOM PHEPTUHU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.
Jlemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAaHU3MOB.
Jlabopamopmvie pabomol u onvimol.
1. Onpenenenue paboTbl CUIIbI TPEHUSI IPH PABHOMEPHOM JIBUJKEHUU TeJla T10
TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccrenoBanue yCIIOBUH paBHOBECHS pbIvara.
3. Hsmepenue KIIJ] HaKIIOHHOM TUIOCKOCTH.

4. W3yyeHue 3aKOHA COXPAHEHMSI MEXaHUUECKON IHEPIHUH.
8 KJIACC

Pa3nen 6. TerioBrie sIBIIEHUS.

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETUYECKON TEOpUH CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJ1. OMBITHI, MOATBEPKIAI0IINE OCHOBHBIE MOJ0KEHUS
MOJIEKYJISIPHOKMHETHUYECKOU TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cOCTOSHUN BellecTBa. Kpucranmuueckue u
amopdusie Tena. OObSICHEHUE CBOMCTB Ta30B, )KUAKOCTEH 1 TBEPIBIX TEJ HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOU Teopur. CMaurBaHUE U KalWJUISIPHBIE IBJIEHUS. TeraoBoe
pacuImpeHue u cxxartue.

Temnepatypa. CBsi3b TeMIEPaTypbl CO CKOPOCTHIO TEIUIOBOTO ABUKEHUS YaCcTUL. BHyTpeHHss
sHeprus. CriocoObl UI3MEHEHUs BHYTPEHHEW SHEPTUM: TEIUIOTNepeiada U COBEpIIIeHnEe paboThI.
Buasl Tenonepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE.

KonuyecTBo TemnoTel. Y aenbpHas TETUIOEMKOCTD BeleCcTBa. TerIo00MeH U TEII0BOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [InaBneHre u oTBepAeBaHNE KPUCTAIITHIECKIX
BEIIECTB. Y eNbHas TeruioTa miasiaeHus. [lapoodpasoBanue u konaeHcamus. Mcnapenue.
Kunenue. Y nenpHas Teriora napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATYPhl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxxHoCTh BO3TyXA.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunatmner pabotsl TeroBbix aurareneii KI1/[ termnoBoro asurarens. TerioBble qBUTATEN U
3alIUTa OKPY>KaroIIe Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmroenue siBIeHUI cMauMBaHUS U KAMHUTSIPHBIX SBJICHHM.

HabGnronenue TenioBoro pacimpeHus Tel.

V3MmeHeHne naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HarpeBaHUH UITU
OXJIAXKICHUH.

6. IlpaBuia u3MepeHus TEMIIEPATYPHI.
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7. Bwugsl Teronepenaun.

8. OxuaxueHue rnpu COBEpIICHUN pabOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMH CHUIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.

11. HaOimroneHue KAIEHUS.

12. HabnioneHue NOCTOSHCTBA TEMIIEPATypPhI MPH IJIaBICHUH.

13. Mogenu TEIUIOBBIX ABATATENEH.
Jlabopamopnvle pabomul u onvimal.

1.  OnbITel 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKSHHUS.

2. OmpIThI 110 BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM HITH caxapa.

3. OnbIThl O HAOJIOIEHUIO TEIJIOBOTO PACIIMPEHHUS ra30B, )KUIKOCTEH U TBEPABIX

Tel.

4. OmpeneneHue JaBiIeHUs BO3IyXa B OaJUIOHE IINPUIA.

5. OmnbIThl, JEMOHCTPUPYIONIUE 3aBUCUMOCTD JaBJICHHUS BO3AyXa OT €ro 00bémMa n

HarpeBaHUs WIN OXJIAKICHUS.

6. IIpoBepka ruroTe3sbl TUHSHHON 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B

TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTypshl.

7. HabmroneHue u3sMeHEHMsI BHYTPEHHEN SHEPIHU Tejla B pe3yJibTaTe

TeruIonepeayn U paboThl BHEIIHUX CHIL

8. MHccrnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEITMBAHUU XOJIOJHOM U TOpsSYeH

BOJIBI.

9. Ompenenenue KOJIMYECTBA TETUIOTHI, OTYYSHHOTO BOAOH MPH TEINIOOOMEHE C

HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.

10. Ompenenenue ynenbHON TEIIOEMKOCTH BEIIECTBA.

11. HccnenoBaHue mpolecca UCTIapeHusl.

12. OmpeneneHne OTHOCUTEIBHOM BIQXKHOCTH BO3/IyXa.

13. Omnpenenenue yaenbHON TEIUIOTHI MIIABICHUS JIbJA.
Paznen 7. DnexTpudeckre U MarHUTHBIC SIBICHHS.
Onexrpuzanus Tell. J[Ba poja dJIEKTpUUECKUX 3apsioB. BzanMopaeiicTBrue 3apsKEHHBIX TEI.
3axoH KysoHa (3aBUCHMOCTD CHJIBI B3aUMOAECHCTBUS 3apsPKEHHBIX TEJl OT BEJIMUMHBI 3apsI0B U
pacCTOSHUS MEXKIY TeJIaMHu).
Onektpuueckoe nojue. Hanpssk€HHOCTH 3neKkTprueckoro nois. [IpuHnun cynepno3uuun
ANIEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocurenu snexktpudeckux 3apsa0B. DIeMeHTapHbIN nekTpuyeckuil 3apsia. CTpoeHue aroma.
ITpOBOAHMKY M TUAIIEKTPUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/ia.
DNEKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHKY MOCTOSHHOTO
ToKa. JIeHCTBUS 2JEKTPUUECKOr0 TOKa (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DIEKTPUIECKUN
TOK B )KHMJIKOCTSIX U ra3ax.
Onexrpuueckas nenb. Cuna Toka. JeKTpuyeckoe HanpspkeHne. ConpoTUBIIEHNE IPOBOIHUKA.
VnenpHOE conpoTHBIIEHUE BellecTBa. 3akoH Oma uis ydactka uenu. [locnenoBarensHoe u
NapauIeIbHOE COEINHEHUE IIPOBOIHUKOB.
PaboTta u MOUTHOCTH AJIeKTpUUECcKOro Toka. 3akoH Jxoyns—Jlenna. Dnekrpuueckue Lemnu u
NOTPEeOUTENH IEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHMeE.
[TocrosiHHbIE MarHuTHI. B3anMoielicTBME MOCTOSHHBIX MATHUTOB. MaruuTHoe nosie. MarautHoe
1oJie 3eMJIM U €ro 3HaueHUe JUIs J)KU3HM Ha 3emie. OnbIT Opcreaa. MarHuTHOE 1ose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 31eKTPOMAarHuTOB B TEXHUKE. J[eMICTBHE MarHUTHOTO TOJISI
Ha MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.
Oneitel Dapanes. SIBnenne snekTpoMarHuTHON HHAYKUMHU. [Ipasuio Jlenna.
OnektporeHeparop. CrocoObl MOTyUEHUS dIECKTPUIECKON IHEPTUH. DIICKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.



Jlemoncmpayuu.
1. DOnexrpusanus tem.
JIBa poja ANeKTpUYECKUX 3apsaI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTH4ecKast UHIYKIUS.
3aK0oH COXpaHEHUsI FIEKTPUUECKUX 3apsI0B.
[TpoBOAHMKY U TUIIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHHUMI JIEKTPUUYECKOTO TOJIS.
HICTOYHUKH TOCTOSTHHOTO TOKA.
JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
0. DnekTpuyecKHil TOK B )KUJIKOCTH.
11. Ta30BbIit pa3psa.
12. V3mepeHue cuiibl TOKa aMIIEPMETPOM.
13. H3MepeHue IeKTPUIECKOrO HAMPSKESHHSI BOTBTMETPOM.
14. PeocraT u Mara3uH CONpPOTUBIICHUH.
15. B3aumojeiicTBrE MOCTOSIHHBIX MAarHUTOB.
16. MogenupoBaHue HEBO3MOKHOCTH Pa3/IEICHUs MOIIOCOB MarHuTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OmesIiT Dpcrena.
19. MarnuTHOE 1oJIe TOKA. DIEKTPOMArHHT.
20. JleiicTBHE MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.
21. DnexTpoABHraTeNb MOCTOSHHOTO TOKA.
22. HccrnenoBaHue SBICHUS JIEKTPOMATHUTHONW MHAYKIIHU.
23. Omnbitel Dapanes.
24. 3aBHCHMOCTH HAMpPABJICHHS MHIYKIIMOHHOTO TOKA OT YCIOBUH €ro
BO3HUKHOBEHUS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol.
1.  OmnbITe 0 HAOTIOACHUIO IEKTPU3AIMH TET UHIYKIUEH U TIpH
COTNIPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOM 1M MOCTOSHHOTO TOKA.
W3mepeHne u peryampoBaHUE CUIIbI TOKA.
N3mepenne u perynupoBaHue HaPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HIYIIETO Yepe3 pe3UCTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.
7. OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCIMOCTD AJIEKTPUIECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIU TTOTIEPEYHOTO CEYCHHS U MaTepHara.
8. IIpoBepka mpaBuiia CIOKEHUS HAMPSHKEHUH TIPU MOCTIE0BATEIHbHOM COETMHEHUU
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuiia Ajsi CUIIBI TOKA MIPH MapallIeIbHOM COSAMHEHUN PE3UCTOPOB.
10. Ompenenenne pabOTHI JICKTPHUSCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. Omnpenenenne MOITHOCTH AIIEKTPUIECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.
12. WccnenoBaHWe 3aBUCHMOCTH CHITBI TOKA, HIYIIIETO Yepe3 JTaMITOUKY, OT
HaANPSDKEHUS Ha HEH.
13. Ompenenenne KII/] marpesatens.
14. VccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSTHHBIX MarHUTOB.
15. N3yueHnne MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPU WX OOBEIUHEHUHN U
pa3JieJIeHuN.
16. HccnenoBaHue ACHCTBHS SJCKTPHUSCKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.
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17. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIbI B3aUMOJICHCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJIEHUS TOKA B KaTYyIIKE.

18. H3yueHue aelcTBUS MarHUTHOT'O TOJISl HA IPOBOJTHUK C TOKOM.

19. KoucrpyupoBanue u u3yueHue pabOoThl IEKTPOIBUTATEIIS.

20. Msmepenue KIIJ] anexTpoaBurareIbHON YCTAaHOBKH.

21. OmbITHI 10 UCCIIEOBAHUIO SIBICHUS SJICKTPOMATHUTHOW MHTYKIHH:

HCCICIOBaHUC W3MEHCHUH 3HAUCHUS U HaIpaBJICHUA HHAYKIIUOHHOI'O TOKaA.
9 KJIACC

Paznen 8. Mexanuueckue siBJICHUSI.
Mexanuueckoe nBmxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOT 0 ABUKEeHUsA. PaBHOMEpHOE NIPsIMOJIMHEWHOE ABMKeHue. HepaBHoMepHOE
NpsMOJIMHEIHOE JBUKeHUE. CpeHsAss U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM
JIBU>KEHUU.
Yckopenue. PaBHoyckopeHHOE npsiMoninHeliHoe nBrxkeHune. CBoOonHoe najgeHue. OnbIThl
lanunes.
PaBHOMepHOE BIKeHUE 110 okpyxkHOCTH. [lepuon u yactora oOpaieHus. Jluneitnas u yrimonas
ckopoctu. LleHTpocTpeMuTenbHOE YCKOPEHUE.
ITepssiii 3akoH HetoToHa. BTopoii 3akon HetoTona. Tpetuit 3akon Herotona. [Ipuniun
CYNEPIIO3UIUHU CHIL.
Cwita ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHUS, CHJIa TPEHUS TIOKOS,
JpYTUE BUJIbI TPEHUS.
Cuna TsKeCTH M 3aKOH BCEeMUPHOTO TATOTEHHUA. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BrkeHue
rianeT Bokpyr Comnnina. [lepBas kocmudeckas ckopocTh. HeBecoMocTh 1 meperpy3Kku.
PaBHOBecue marepuanbHOil TOuku. AGCOMOTHO TBEPIOE TEeno. PaBHOBecHe TBEPAOTO Temna C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsxecTu.
Nmnynsc Tena. U3menenue ummynbca. IMnyibe cuibl. 3aKOH COXpaHEHUsS! UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
Mexannyeckasi paboTa U MOITHOCTb. PaboTa cui TskecTd, ynpyroctu, TpeHus. CBsi3b dJHEPTUH
1 paboTel. [loTeHnanbHas YHEPTUs Tela, MOIHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[loTenumanbHas sHEprus cxatoil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPTruu. 3aKOH COXpPaHEHHUSI MEXaHUYECKON IHEPTHUH.
Llemoncmpayuu.

1. HalnroneHne MeXaHMYECKOTO ABUKEHUS Tela OTHOCUTEIHHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHUE IyTeH U TPACKTOPUH JIBIKEHUS OJTHOTO M TOTO XK€ Tella

OTHOCHUTEJIbHO PAa3HBIX TEJ OTCYETA.

3. H3mepenue cKOpOCTH U YCKOPESHHUS MPSIMOJIMHEHHOTO JIBFKCHUS.

4. UHccnemoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUSI.

5. HabGmronenue nBrKeHUs Tea MO OKPY>KHOCTH.

6. HaOmoneHne MexaHUYECKUX SBICHUM, TPOUCXOSAIINX B CHCTEME OTCUETa

«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHTEIILHO KaOnWHeTa

bu3uKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJa OT MACChl TeJla U JACHCTBYIOIIEH Ha HETO CHUJIBI.

8. Habmronenue paBeHCTBA CHII TIPH B3aUMOJICHCTBUU TEIl.

9. H3mMeHeHue Beca Tejia MPU YCKOPESHHOM JBHUKCHHH.

10. Ilepenauda ummynbca Mpy B3aUMOICHCTBHH TE.

11. IlpeoOpa3zoBaHus SHEPIUU MIPH B3aUMOJICHCTBUU TEI.

12. CoxpaHeHre UMITyJIbca IPU HEYTPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHHE UMITyJIbCa TTPH a0COTIOTHO YIIPYTOM B3aHMOICHCTBHH.

14. HaGmnroneHre peakTUBHOTO IBHYKEHUSI.



15. CoxpaHeHue MEXaHHMYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.
16. CoxpaHeHne MEXaHMYECKOW YHEPTUH MPH IBUKECHUH TEJIa MO IeHCTBHEM
MPYKHUHBIL.
Jlabopamopnule pabomul u onvimal.
1. KonctpyupoBaHue TpakTa Jjisl pa3roHa U JalbHEHUIIEro paBHOMEPHOTO IBUKEHUS
HIApHKa UITH TEJIEKKH.
2. OmnpeneneHue cpegHEN CKOPOCTH CKOJIBKEHUS OpyCcKa WK JBUKEHUS LIapuKa 110
HAKJIOHHOM INIOCKOCTH.
3. OmpeneneHue yCKOpEHUs Tejla IPU PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM
IJIOCKOCTH.
4. UHccnenoBaHue 3aBUCUMOCTU IIyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBUKEHHUU
0€e3 HauyaJIbHOW CKOPOCTH.
5. IIpoBepka rumoresbl: eciiu IpyU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM
CKOPOCTH ITYTH OTHOCSITCS KaK Psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJMHAKOBBI.
6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIBHOTO
JTABJICHHUSL.
7. Omnpenenenne KodPUITUEHTA TPSHUS CKOJBKCHHS.
8. Omnpenenenue KECTKOCTU MPYKHUHBI.
9. Ompenenenue paboTHI CUIIBI TPEHHS IPU PABHOMEPHOM JIBIDKEHHH TeJla 110
TOPU30HTAIILHOM MOBEPXHOCTH.
10. Ompenenenue pabOTHI CHITBI YIPYTOCTH IPHU MOIBEME TPy3a C HCIIOIb30BAHHEM
HEMOJIBUYKHOTO U MOJBHKHOTO OJIOKOB.
11. Uzyuenue 3aKoHA COXpaHEHUS YHEPTHUU.
Paznen 9. Mexanunueckue KoiaeOaHuUs U BOJHBL.
KonebarenpHoe nemkenue. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUH: TIEPHOJI, YacTOTa,
amMIuMTyaa. MatemMatuyeckuil M py>KUHHBIN MasTHUKH. [IpeBpaliienre sHepruu npu
K01€0aTeIbHOM ABUKEHUH.
3aryxaromue konedanus. BeiHyx1eHHbie konebanus. Pezonanc. Mexanndeckue BOJTHBI.
CBoiicTBa MexaHMYECKUX BOJIH. [Ipo10pHBIE U TTOTIEpEYHBIE BOIHEI. J[JTHHA BOJHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.
3ByK. ['pomMKkOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. MHdpa3Byk u yapTpa3ByK.
Llemoncmpayuu.
1. HaGnronenue kojaebaHuil T MO IEWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha MPYXKHUHE.
3. HaGmronenue BEIHYXIEHHBIX KOJICOaHUH M pe30HAHCA.
4. PacmpocTpaHeHre TpOoAO0IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AxycTHYecKHii pe30HaHC.
Jlabopamopmvie pabomul u onvimol.
1. Omnpenenenue 4acTOTHI U MEPUOJIA KOJIEOAHUI MaTeMaTHIECKOTO MasiTHUKA.
2. OrmpeneneHue 4acTOTHI M TIEPUO/Ia KOJIEOAHUH MPYKHHHOTO MasiTHAKA.
3. MHccnenoBanue 3aBUCUMOCTH TIepUoAa KoJeOaHU TOBEIIICHHOTO K HUTH TPpy3a
OT JUTHHBI HHUTH.
4. HccnemoBaHue 3aBUCUMOCTH TIEpUOAa KoJeOaHU PYKMHHOTO MasiTHUKA OT
Macchl Tpy3a.
5. TIpoBepka HE3aBUCUMOCTH TEepPHOJa KOJICOaHUI I'py3a, MOJBEIICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OnbIThI, IEMOHCTPHUPYIOMINE 3aBUCIMOCTh TIEpHU0/ia KoeOaHuil TPy KMHHOTO
MasiTHUKA OT MacChl TPy3a U KECTKOCTH MPYKUHBI.
7. H3mepeHue yCKOpEHUs: CBOOOTHOTO HaIeHUSL.



Paznen 10. D1eKTpOMarHuTHOE MOJIE U AIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE MoJ€e. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA JIEKTPOMATHUTHBIX BOJIH.
[Ikana 31eKTpOMarHUTHBIX BOJH. Vcrob30BaHKe AIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupojaa ceera. CkopocTth cBeTa. BoaHOBbBIE cBOCTBA CBETA.
Jlemoncmpayuu.
1. CaoiicTBa 3€KTPOMAarHUTHBIX BOJH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopmvie pabomol u onvimol.
1. U3ydeHue cBOMCTB JIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBetoBEIe ABIEHUS.
JlyueBas monens cBera. Mictounuku ceeta. [IpsmMonuHeiiHoe pacipocTpaHEHHE CBETA. 3aTMEHUS
Counnna u JIynsl. Otpaxkenue cBera. [mockoe 3epkano. 3akOH OTpa)KEHHs CBETA.
[Tpenomiienue cBeTa. 3aKoH NpesioMiieHus cBeTa. [1oHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAKEHHS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox mydeit B mua3e. OnTudeckas cucreMa (oToanmapara, MUKPOCKOIa M TeJIECKOTIIa.
['ma3 kak onTuyeckas cucreMa. biM3opykocTh U 1aabHO30PKOCTb.
Pasnoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cll0k€HHE CIIEKTPaJIbHBIX 1{BETOB.
Hucnepcus ceTta.
Jlemoncmpayuu.
[TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Torydenue n300pakeHUii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTu4eckuii CBETOBO/I.
Xon stydeit B coOnparomiei TuHs3e.
Xox J1ydeil B paccenBarole JIMH3E.
[Tosryuyenue n300pakxeHU ¢ MOMOILBIO JIUH3.
[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.
Mopens rnasa.
PaznoxeHnue 6e10ro cBera B CIIEKTP.
12. TlomyueHue 6eTOTO CBETA MPH CIIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie pabomvl u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa’K€HUs CBETOBOTO Jy4a OT YIJia MaJeHHUs.
2. H3ydeHue XapakTepHCTUK N300paKeHUs MpeaMeTa B INIOCKOM 3epKaje.
3. HccnenoBaHne 3aBUCHMOCTH yTIIa IPEJIOMIICHHUS] CBETOBOTO JIyda OT yTJia
NaJCHNs Ha TPAHULE «BO3yX—CTEKIIO».
4. TlonydeHue n300paxxeHH ¢ TOMOIIbIO COOMPAOILEH JIUH3BI.
5. Ompenenenne GOKyCHOTO pacCTOSIHUSI U ONITUYECKOM CHIIbI COOMPAOLIEH JTUH3BI.
6. OmBITHI 11O pa3I0KEHUIO OEIOT0 CBETa B CIIEKTP.
7. OmpITHI 10 BOCHPUATHIO LIBETA MPEIMETOB IIPU UX HAOIIOIEHUH Yepe3 I[BETOBbIE
(GUIBTPBI.
Paznen 12. KBantoBble siBIEHUS.
OmneiTel Pezepdopaa u mitanerapuast Moaens atoMa. Mozens atoma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.
PannoaktuBHOCTh. Anb(a, 6eTa- u raMma-u3nydenus. CtpoeHue aToMHoro sjpa. Hykinonnast
MoJieIb aTOMHOTrO sa1pa. M3oronsl. PannoaktusHelie npespamenus. Ilepuon nonypacnana
ATOMHBIX fJIEP.
SnepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsJ0BOIO U MacCOBOT'0O YNCEN. DHEPIHsl CBSI3U
aTOMHBIX saep. CBsi3b Macchl ¥ 3Hepruu. Peakuuu cuHTesa u nenenus saaep. ctounuku
sHeprun CosHIA U 3BE3N.
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Anepnas sHepreTuka. JleHcTBUS paaguoaKTUBHBIX U3TyYEHUN HA )KUBBIE OPraHU3MBI.
Jlemoncmpayuu.

1. ChekTpsl U3Iy4eHUs U MOTJIOMICHUSI.

2. CrhekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp Bogopoaa.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHU3UPYIOMINX U3TYUCHUI.

6. Perucrpauus nziaydeHus IPUPOAHBIX MUHEPAJIOB U POITYKTOB.
Jlabopamopmvie pabomol u onvimol.

1. HabnioneHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JTyUCHHUS.

2. HccrnenoBaHue TPEKOB: U3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY IyTH (TI0

¢dororpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.
[ToBTOpUTENHEHO-0000IIAIOIITNI MOTY b,
[ToBTOpHUTENHEHO-00001IAIOMINN MOTYJIb IPETHA3HAYEH ISl CHCTEMAaTH3auU 1 0000IIeHUS
IPEIMETHOTO COJIEPKAHUS U OIBITA JIEATEIFHOCTH, TPUOOPETEHHOTO IPU U3YyYSHHUH BCETO Kypca
bu3uKH, a TaKKe [ MOATOTOBKH K OCHOBHOMY T'OCYJIapPCTBEHHOMY SK3aMeHy Mo (pHU3uKe AJis
00yJaromuxcs, BEIOPABIINX 3TOT YUEOHBIH MpeaMeT.
[Tpu u3yueHUH TaHHOTO MOAYJISI PEAIU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUBI I€ATEIHHOCTH, HA
OCHOBE KOTOPBIX 00€CIIeunBaeTCs JOCTIKEHHUE MTPEIMETHBIX i METAIPEIMETHBIX TUTAHUPYEMBIX
pe3yNbTaToB 00yuYeHUs, PopMHUpYyeTCs eCTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOGHUE HAYYHBIX
METO/IOB MCCIICIOBAHUS SBJICHUN TIPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMUA OOBSICHATD
buznyeckue BICHUS, IPUMEHSISI TOTyYSHHbIE 3HAHUS, pEIaTh 3a/1a4H, B TOM YHUCIIe
Ka4eCTBEHHBIE U HKCIICPUMEHTAIbHEIE.
[TpuHIMNIUATBHO JESTENLHOCTHBIN XapakTep JAaHHOTO pasjielia peain3yercs 3a C4E€T TOro, yTo
oOyuaroluecs BBIMOIHSIIOT 3aaH1sl, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE MOJYYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUECKUE SBICHUS B
OKpY arollei MpUpojie U MOBCEIHEBHOM JKU3HH;
MCIOJIb30BaTh HAyYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUN, B TOM YHCIIE JITIS
MPOBEPKH THITOTE3 U TIOJTYUYCHHUS TEOPETHUECKUX BBIBOJIOB;
OO0BSCHATH HAYYHBIE OCHOBBI Han0OJIee BAKHBIX JOCTUKEHUH COBPEMEHHBIX TEXHOIOTHIA,
HarpuMep, MPaKTHYECKOTO UCTIONB30BAHUS PA3IMYHBIX HCTOYHUKOB DHEPTUU Ha OCHOBE 3aKOHA
MPEeBpAICHHs] U COXPAHEHHsI BCEX M3BECTHBIX BUIOB SHEPTHUHU.



ITNIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHUS ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
OCHOBHOI'O OBILET'O ObPA30OBAHUA

N3yuenne Hpu3uKku HAa ypOBHE OCHOBHOTO OOIIEro 00pa30BaHMsI HAIIPABICHO HA JOCTHKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3yJIbTATOB.
B pesynbrare u3yyenus (UMK Ha ypOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs y 00y4aromerocs
OyayT chopMUpOBaHbI ClIEAYIOLINE JUYHOCTHBIE PE3YIIbTATHI B YACTH:
e 1) maTpuOTHYECKOrO BOCIIUTAHMS:
® - [IPOSIBJICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
¢bu3nyeckoil HayKuy;
® - [ICHHOCTHOE OTHOILIEHHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;
e 2) rpa)/IaHCKOTr'0 U yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
® - TOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY/IE€HUHU OOIECTBEHHO 3HAYMMBbIX U
STHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTIKEHUH (Dr3UKH;
® - OCO3HAaHME BaKHOCTU MOPAJIbHO-ITUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTU YUEHOTO;
e 3) 5CTETUYECKOTO BOCIIUTAHUS:
® - BOCIPHSTHE 3CTETHUECKUX KadeCcTB (PU3NUECKOI HayKH: €€ TapMOHMYHOIO OCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
e 4) [ICHHOCTU Hay4YHOT'O MO3HAHUSI:
® - 0CO3HAHME IEHHOCTH (PU3NYECKOIN HAyKH KaK MOIIHOTO WHCTPYMEHTA ITO3HAHUS MUDA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BaKHEHIIEH cOCTaBISIOIIEH KYIbTYPBbI;
® - pa3BUTHE HAYYHOM JH0003HATEIBLHOCTH, UHTEPECA K UCCIIEI0BATEIbCKOM 1A TEIbHOCTH;
e 5) popMupoBaHUs KYJIbTYpPbI 310POBbSI U YMOLMOHAIBHOTO 0JIArONOTYYMSL:
® - 0CO3HaHME LIEHHOCTH 0€30I1aCHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BA)KHOCTH IpaBUJ1 6€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;
e - chOpMHPOBAHHOCThH HaBBIKA pedIeKCHH, MPU3HAHUE CBOETO ITpaBa Ha OIMIMOKY U TaKOTO
e MpaBa y Apyroro 4enoBeka;
e 0) TpyZOBOI0O BOCIIMTAHUS:
® - AKTMBHOE YYacTHE B PEeIICHUH MPAKTUYECKHX 3a/1a4 (B paMKax CEMbH,
o0Opa3oBaTeNbHOM OpraHu3aluy, ropoja, Kpas) TEXHOJIOTHYECKON U COLMaIbHON
HampaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIIE U PU3MUECKUX 3HAHU;
® - UHTEpeC K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuil, CBA3aHHBIX ¢ (GUUKOIL;
e 7) 3KOJIOTHYECKOTI0 BOCIUTAHUS:
e - OpHEHTaIUs Ha IPUMEHEHNE (PU3NUECKUX 3HAHUH [T peleHns 3aa4d B 00JIacTH
OKpY’Kalollel cpebl, IIAHUPOBAHUS IMOCTYIIKOB U OLIEHKU X BO3MOXKHBIX IOCJIEACTBUN
JUISL OKPYKAIOIIEH Cpeibl;
® - OCO3HaHME INI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel UX peleHus;
e §) ajanTtanuy K U3MEHSIOMUMCS YCIOBUSAM COLUATBHON U MPUPOTHON CPEIBI:
e - OTPeOHOCTh BO B3aMMO/IEUCTBUYU IIPU BHITIOJHEHUH UCCIIEI0OBAaHUI U TPOEKTOB
¢bu3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHUX;
® - [IOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO IEATENBHOCTD;
® - 10TpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAaHUI1, B TOM uucie (opMyIHpOBAThH UJIEH,
MOHATHS, TUIIOTE3BI 0 (PU3NIECKUX 00BEKTaX U SBICHUSX;
® - 0CO3HaHHE JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (PU3NKH;
® - [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUMH;
® - CTpeMJIEHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBS3H MTPUPO/IbI, OOILECTBA U
HSKOHOMMKH, B TOM UHCJIE€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHMIA;



® - OLICHKA CBOMX JICUCTBUM C YYETOM BIIMSHUSA HA OKPYXKAIOLLYIO CPENY, BOZMOMKHBIX
IJ100aJIbHBIX TIOCIIEACTBUM.

METAIIPEIMETHBIE PE3VJIbTATDI

B pesynbTare ocBOCHHUS MPOrpaMMBbI IO (PU3KMKE HA YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHUs y
oOyuatomerocst OyayT chopMUPOBAHBI METANIPEAMETHBIE PE3YJIbTAThI, BKIIIOUAIOIINE
MO3HaBaTeJIbHbIC YHUBEPCAIbHBIC yUeOHbIE IEUCTBUSI, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, PETyJIATUBHbIC YHUBEPCAIbHbIE YUeOHBIE JCHCTBUS.

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHBIE JCHCTBUS

ba3oBeie Tornueckue 1eUCTBUS:
®  BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);
®  YCTaHABJIMBATbH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUU, OCHOBAHUS JIJIs
00001IeHUSs 1 CPAaBHEHUS;
®  BBIIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pacCCMaTpUBAEMBIX (haKTax,
JAHHBIX W HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SBIICHUSIM;
®  BBIABIATH IPUUYMHHO-CIIEICTBEHHBIE CBSA3H MPU U3yUEeHUU PUBNYECKUX SIBICHUHN U
IIPOLIECCOB, JIEJIaTh BBIBOJIbI C UCIIOJIB30BaHUEM JAE€TYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBSI3AX (PU3NUECKUX BEIHYUH;
®  CaMOCTOSTENbHO BBIOUpATh cOoco0 pelieHus yueOHol hu3nyeckoi 3a1aumn
(cpaBHEHUE HECKOJBKUX BapUAaHTOB PELIEHMsI, BHIOOP HanboJiee MoaXOASIIEro ¢
y4E€TOM CaMOCTOSTEIbHO BBIICTICHHBIX KPUTEPHUEB).
ba3oBble nccnenoBarenbCKue A1eUCTBUSA:
®  CIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUN HHCTPYMEHT [TO3HAHUS;
®  [POBOJUTH IO CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHy OIBIT, HECIOXKHBIN
(bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
®  OLEHUBATh Ha IPUMEHUMOCTh U IOCTOBEPHOCTh MH(OPMAIINIO, TIOJYUYEHHYIO B
XOJI€ UCCIIEI0BAHNUS WM DKCIIEPUMEHTA;
®  CaMOCTOATENbHO (hOpMYyITUpPOBaTh 000OIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;
®  [IPOTHO3UPOBATH BO3MOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUECKHUX IIPOIIECCOB, a
TaKXe BbIIBUTaTh MPENOI0KEHUS 00 UX pa3BUTHH B HOBBIX YCJIOBUSAX U KOHTEKCTaX.
Pa6ota c undopmariueii:
®  [PUMEHSATH PA3INYHbIE METObI, THCTPYMEHTHI U 3alpOChI IIPU MOUCKE U 0TOOpE
UHGOPMALIMU WU TAHHBIX C YYETOM MPeUI0KeHHON yueOHOoW (pu3ndeckoil 3a1auu;
®  aHATU3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH UH(OPMALIHIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,
®  CaMOCTOSTEIbHO BBIOMpATh ONTUMANBbHYIO (hOpMYy IpeacTaBiIeHNs HH(DOPMaLUU U
WUTIOCTPUPOBATH pelIaeMble 3aJa4u HECIOKHBIMU CXeMaMU, TuarpaMMaMu, HHON
rpaduKoil 1 NX KOMOMHALIUAMHU.
KoMMyHMKaTHBHBIE YHUBEpCAIbHbBIE YdeOHbIE IEHCTBUS:
e B X0Jze 00CyXAeHUS yueOHOTO MaTepHraia, pe3yabTaTOB JIA0OPATOPHBIX PadOT U
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOI TeMBI U BBICKA3bIBaTh UJICH,
HAaIleJICHHbIE Ha PellieHue 3a/1a4i U MoJIep KaHne 0J1aroxKenaTeIbHOCTH O0IIEeHNUS;
®  CONOCTAaBJISTH CBOM CYKJEHUS C CYKJIEHUSMHU APYTUX YYaCTHUKOB JUANIOTra,
OOHapy’KUBaTh pa3IMYMe U CXOJCTBO MO3ULIUH;
®  BBIpaXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;



e  MyOJWYHO MPENCTABISTH PE3YJIBTATHI BHITOIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

e  [OHUMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHOW U WHIMBH Ty JTbHOM
pabOTHI IPH PEIICHUN KOHKPETHON (DPU3UYCSCKOM MPOOIIEMBI;

®  [PUHUMATh IIEJIU COBMECTHOM JICATSIIBHOCTH, OPraHU30BBIBATh JCHCTBHS 110 €€
JOCTHIKEHUIO: PACTIPECTIATH POJI, 0OCYKIATh MPOILIECCHI U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

®  BBINOJIHATH CBOIO YaCTh PAOOTHI, IOCTHTasl KAYECTBEHHOTI'O Pe3yJIbTaTa 0 CBOEMY
HATPABIICHUIO U KOOPAHHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,

®  OIEHUBATh KAYECTBO CBOETO BKJIAJA B OOIIMIA TPOIYKT IO KPUTEPUSIM,
CaMOCTOSITEIIEHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynstuBHble yHUBEpCaabHbIe yueOHbIE 1€HCTBUS

Camoopranusanus:
®  BBIIBIIATH NPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTyalUsAX, TPEOYIOLIMX IS
pemeHus pU3MIECKUX 3HAHWH;
®  OpPHEHTHPOBATHCA B PA3JIMYHBIX MTOAXOAAX MPUHATUS PELICHUN
(MHIMBUYaJIbHOE, IPUHATHE PELIEHUS B IPYIIE, IPUHATUE PELIEHUH IPyIIOoN);
®  CaMOCTOSITEIbHO COCTABIIAThH AITOPUTM pelIeHUs! (pU3NUecKOi 3aauy WK IIIaHa
UCCIIEIOBaHMS C YYETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEILICHUN;
e  jenath BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBII UHTEIIEKT:
e  JaBaTh aJCKBATHYIO OLICHKY CUTYyallUU U IIPeAJIaraTh IUIaH €€ U3MECHEHUS;
e  OOBSCHATH NPUUYMHBI JOCTHXKEHUS (HEAOCTUKEHUS) pe3yJIbTaTOB JAEATEIbHOCTH,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
®  BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTH (B TOM UUCIIE B XOJI BBIMOJTHEHUS
(U3UUECKOro UCCIIE0BaHuUS WU MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHUBILIUXCS CUTYallMi, yCTAHOBJICHHBIX OINOOK, BOSHUKIINX TPYIHOCTEH;
®  OIICHMBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSM,;
®  CTaBUTh ce0sl Ha MECTO JIPYroro 4YejaoBeKa B X0J1€ CIOpa WK AUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYroro;
e  [pPU3HAaBaTh CBOE NMPABO HA OMIMOKY MPU PEeICHUH PU3NUECKUX 3a]a4 UJIH B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE K€ IIPaBO APYIoro.

I[TPEAMETHBIE PE3YJIBTATEI

K koHIty 00y4enus B 7 Kjacce mpeIMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSI YMEHUI:
° WCITOJTH30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKUE SBJICHMS, HAOIOICHNE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €AMHULIBI (PU3UUYECKUX BEIHUMH, aTOM, MOJIEKYIIa,
arperaTHbIe COCTOSTHUS BeIIecTBa (TBEPOE, KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE
IBUXKEeHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MIPSIMOJIMHENHOE), TPACKTOPHS,
paBHOACHCTBYOMAs cria, Aedopmartus (yrpyrasi, IIacTHIecKas ), HEBECOMOCTb,
cooOUIaoNIMecs CoCy/ibl;
e  pasnuuarth sBIeHUs (Iuddy3us, TEIIOBOE IBUKECHIE YACTHII BEIIECTBA,
PaBHOMEPHOC ABMKCHUE, HCPABHOMEPHOC ABHXKCHUC, HHCPI M, B3aHMO)IeﬁCTBHe TCI,
paBHOBecHE TBEPBIX TEN C 3aKPEIJIEHHON OCHIO BpaIleHHsI, Tiepeiada JaBJICHH
TBEPABIMU TEJIaMU, JKUIKOCTSIMH U Ta3aMH, aTMOC(EpHOE JIaBJICHHE, TIaBaHUE TEJ,



IPEBPAILCHHUS] MEXaHUYECKOI SHEPryH) MO ONUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NIECKOE SIBIICHHE;

®  pacno3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pru3nyecKue sBJICHUS B IPUPOAE: TPUMEPHI IBUKECHUS C
pa3IMYHBIMHM CKOPOCTSIMHU B )KMBOW U HEXXMBOW IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B
NPUPOIC U TEXHHUKE, BIMSHUE aTMOC(EPHOTO JaBJICHHUS HA )KUBOW OPraHU3M,
IUTaBaHUE PbIO, pblYary B TeJI€ YEIOBEKa, IPU 3TOM IIEPEBOUTh MPAKTHUECKYIO 3a1ady
B yueOHYI0, BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIA;

®  ONWCHIBATH U3yUYCHHBIE CBOMCTBA TET U (PU3UUYECKHE SBICHUS, HCIIONIB3YS
¢du3nyeckne BeIU4MHbI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMsl, ITyTh, CKOPOCTH,
CpeaHss CKOPOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tella, CUJIa TPEHHS, JaBIICHHUE
(TBEpIOrO TeNa, JKUAKOCTH, ra3a), BBITAIKUBAIOLIAS CHUJIa, MEXaHUYecKas paboTa,
MOITHOCTb, TJIEYO CHJIbI, MOMEHT CHJIbI, KOO (PHUIHUEHT MOJIE3HOTO ACHCTBUS
MEXaHU3MOB, KHHETHYECKasi U NOTEHIMAIbHAs SHEPTUs ), IPU ONUCAHUU IIPABUIBHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIONH3YEMBIX BEJTUUMH, UX 0003HAYCHUS U €IMHUILIBI
(bU3nUeCKUX BETMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILME TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEITMYMHAMHU, CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN
(bu3nUecKuX BEIUYMH,

®  XapakTepu30BaTb CBOWCTBA TeJ, (PU3NYECKHE SBICHUS U MPOLIECCHI, UCIIOIb3YSI
IIpaBUJIa CJIOKEHUSI CUJI (BJI0JIb OJIHOM MpsAMOI1), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, paBuI0 paBHOBECHs pbldara (0J10Ka), «300TO€ IPABUIIO» MEXaHUKH,
3aKOH COXPaHEHHs] MEXaHUYECKON IHEPTUH, IIPU STOM JaBaTh CIIOBECHYIO
(GOopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTHYECKOE BbIPAKEHUE;

e OOBACHATH (PU3NYECKUE SBIECHUS, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyal1il IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISIBIATH IPUUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH O0OBSICHEHHE U3 1—2 JIOTHYECKUX 1IaroB ¢ ornopoi Ha 1—
2 U3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUN, PU3NUECKUX 3aKOHA UITH
3aKOHOMEPHOCTH;

e  pemarh pacu€THBIC 3a7au B 1-2 eHCTBUS, UCTIONB3Ys 3aKOHBI U (HOPMYJIHI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33a1a4l
3aIMMChIBAaTh KPATKOE YCIIOBHE, MOACTABIATH (PU3NYECKHE BEIMYMHBI B HOPMYJIBI U
MPOBOAMTDH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOIUMBIE [Tl pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOM (hrU3NUecKOi BEIMUHHBI,

®  pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MPH MOMOIIN (PU3UIECKUX
METO/IOB, B OITMCAHUH UCCIIEI0BAaHUS BBIJIEISITH IPOBEPSIEMOE MPEIIOI0KEHNE
(runotesy), pa3iauyaTh U HHTEPIPETUPOBATH MOJIYUYEHHBIN pe3ybTaT, HaXOIUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yJbTaTaM;

®  [POBOJUTH OIBITHI IO HAOJIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3MUECKUX
CBOWCTB Tel: (OPMYJIHPOBATh MPOBEPSIEMBIE MTPEIION0KEHHSI, COOMPATh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHHUS, 3aMIUCHIBATh X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBL;
®  BBINOJIHATH IPSIMblE U3MEPEHUS PACCTOSHUS, BPEMEHHU, Macchl Tela, 00bEMa,
CHJIBI M TEMIIEPATYPbI C UCIIOJIH30BAaHHEM aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB,
3aMMChIBAaTh MOKa3aHUs MPUOOPOB C yUETOM 331aHHON aOCOIIOTHON MOTPEIIHOCTH
U3MEPEHHUI;

®  TIPOBOJUTH HUCCIIEOBAHHE 3aBUCUMOCTH OAHON (PU3HUECKON BEIUYHHBI OT JPYTOi
C MCMOJIb30BAaHUEM INPSAMBIX U3MEPEHUM (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYIIETOCS TeJla OT BPEMEHU JBUKEHHUS TeJla, CUJIbl TPEHUSI CKOJIbKEHHUS OT Beca
TeJa, KauecTBa 00pabOTKH MOBEPXHOCTEN TNl U HE3aBUCUMOCTH CHJIBI TPEHUS OT
IUIOLIA/IA COTIPUKOCHOBEHHUS TEJ, CUJIbI YIIPYTOCTU OT yAJTUHEHUSI IPYKUHBL,
BBITAJIKUBAIOIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTu Tena U OT INIOTHOCTH



’KHMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INTyOHHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO, YCIOBUHN TUIABAHUS TEJ, YCIOBUN paBHOBECHUS phlyara 1 OJIOKOB),
y4acTBOBaTh B INIAHUPOBAHUU Y4eOHOIO HCCIIEI0BaHUs, COOMpPATh YCTAHOBKY U
BBITOJIHATh U3MEPEHHSL, CIICAYS MPEATIOKEHHOMY TUIaHy, (GUKCUPOBATH PE3YIIbTATHI
HOJIyYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJE IIPEUIOKEHHBIX TaOIHI U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTATAM HCCIIEJOBAHUS;
®  TIPOBOJIUTH KOCBEHHBIE U3MEPEHHUS (PU3NUECKUX BEIMUMH (IUIOTHOCTH BEUIECTBA
KUAKOCTU U TBEPJOTO Teja, CUila TPEHMSI CKOJIbKEHMUSI, JaBIEHUE BO3/1yXa,
BBITAJIKMBAIOILAs CUJIA, IEMCTBYIOIAs HAa IOTPYKEHHOE B )KUKOCTh TEJIO,
K03 PHUIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXAHU3MOB), CIICAYS MPEATIOKEHHON
UHCTPYKLHU: TIPU BBIIIOJHEHUH U3MEPEHUM COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY
U BBIYHCIISTHh 3HAYCHUE HCKOMOW BEITMUUHBI;
e  coOmoaTh MpaBuiia TEXHUKH 0€30MIaCHOCTH MPpH paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;
e  yKa3bIBaTh NPUHIMIIBI JHCTBUS NIPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOILAOIIUECS COCY Ibl, 0apOMETp, pbluar, MOABUKHbBINA 1
HEMO/BKHBIN OJIOK, HAKIIOHHAS IIOCKOCTb;
®  XapaKTepU30BaTh IPUHIUIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPON HA UX ONMKUCAaHUs (B TOM YHCIE: MOJIINUITHUKH, YCTPOUCTBO
BOJIONPOBO/IA, THAPABIMYECKUI ITpecc, MaHOMETP, BEICOTOMED, MOPILIHEBOI HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHUS O CBOMCTBAX (PM3UYECKUX SIBIICHUH U HEOOXOTUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;
®  [IPUBOAUTH NMPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) IPAKTUYECKOTO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU ISl 00ecTieueHUs
0€30I1acCHOCTH IIpU 00paLeHUH ¢ MPUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHHUS 3/10pOBbs U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEJCHUS B
OKpYXKaroIlEeH Cpeae;
®  OCYILECTBIATH OTOOP HCTOYHUKOB UH(POpMaLuu B IHTepHETE B COOTBETCTBUM C
3a/laHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUH U TyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(OPMALHNIO, KOTOPAs ABJISETCS IPOTUBOPEUMBOM
WJIM MOKET OBITh HEJIOCTOBEPHOI;
®  CIOJIB30BATh MPH BBIOJHEHUH YUEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHYIO
auTeparypy pusnueckoro cojepikaHus, CipaBOYHbIE MaTEPUAIIbI, PECYPCHI CETH
WuTepHer, BnageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPE0Opa30BaHUs
UH(pOPMAaLIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;
e  Co3/1aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2—3 UCTOYHUKOB MH(opMaIK (HU3NIECKOTr0o COAEpKaHus, B TOM YHCIe TyOIMuHO
JIeN1aTh KpaTKHUe COOOIIEHNUs O pe3yJibTaTaxX MPOEKTOB WM YU€OHBIX UCCIEA0BaHUM,
IPU ATOM IPaMOTHO HUCIOJIb30BAaTh N3yUEHHBII MOHATUIHHBIN annapar Kypca Gpu3mkH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EeHTaIUEH;
®  [IpU BBINOJIHEHUU YUEOHBIX MPOEKTOB U UCCIIEJOBAaHUM pacpeensiTh
0053aHHOCTH B IPYTIIE€ B COOTBETCTBHH C TIOCTABICHHBIMH 3a/1a4aMU, CIEIUTh 3a
BBITMIOJTHEHUEM I1J1aHa JIeHCTBUH, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B
NeSITeIbHOCTD IPYMIIbI, BEICTPAUBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, YUUTHIBAS
MHEHHUE OKPY’KaIOIIUX.

K koHiy o0y4eHus B 8 ki1acce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh

c(OpMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:
®  CIIOJIB30BATh MOHATHS: Macca U pa3Mephl MOJIEKYJI, TEIJIOBOE JIBH)KEHUE aTOMOB
U MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KpUCTAJUINYECKHE U aMOp(HBIE Tena,
HACBILICHHBIN U HEHACBIIIEHHBIH Map, BIaXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSS



SHEPrus, TEIIOBOU IBUTATENb, 3JIEMEHTAPHBIN AIEKTPUUECKUN 3apsil, JIIEKTPUUECKOE
110JI€, IPOBOJIHUKU U AUAJIEKTPUKH, TIOCTOSHHBIN AIEKTPUUECKUN TOK, MArHUTHOE
T0JIE;

®  pasnuyath SABJIEHUS (TEIIOBOE paCIIMpPEHUE U CKaTHe, TEIUIoNepe1aya, TerioBoe
paBHOBECHE, CMAYUBAHNE, KAaIWJUIAPHBIE SIBJICHUS, UCIIAPEHHUE, KOH/ICHCALHS,
IUIaBJIEHUE, KpUCTAUIN3alusl (OTBEpAEBAaHUE), KUIIEHUE, TEIJIoNepeiada
(TemI0NpPOBOHOCT, KOHBEKIIUS, U3TYyUCHHE), SJIEKTPU3aIUs Tell, B3aUMO/ICHCTBHE
3aps0B, JEHCTBUS 3JIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuTOB, IEUCTBUE MAarHUTHOIO I10JIS1 HA MPOBOAHUK C TOKOM, 3JIEKTPOMAarHuTHast
MHAYKIMS) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (GU3NYECKOE SBIICHUE;

®  pacrmo3HaBaTh MPOSIBICHUE U3YUCHHBIX (DU3MUECKUX SIBJICHUM B OKPYKAIOIIEM
MHpE, B TOM 4Hcie (pru3nyecKue sBJICHUS B IPUPOAE: MOBEPXHOCTHOE HATSDKEHHUE U
KaWUISPHBIE SBJICHUS B IPUPOLE, KPUCTAILIBI B pUpoIe, nityueHue ColHia,
3amep3aHue BOJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHuE POCHI, TYMaHa, UHEsl, CHEra,
ANIEKTPUYECKHUE SIBJICHUS B aTMOc]epe, SEKTPUIECTBO KUBBIX OpPraHU3MOB,
MarHuTHOE 1oJje 3eMild, Apei¢ Moa0CoB, pOJib MArHUTHOT'O MOJIS J1J1s )KU3HU Ha
3emiie, MOSIPHOE CUSHUE, TIPU STOM MEPEBOUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TIPU3HAKHM) (PU3HUYECKUX SBICHUH;

®  ONUCHIBATh U3YUYECHHbIE CBOWCTBA TEJl U (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
dbuznyecKkue BeNUYUHBI (TeMrepaTypa, BHYTPEHHSISI SHEPTUs, KOJIUYECTBO TEIUIOTHI,
yJAeIbHas TEIIOEMKOCTb BELIECTBA, y/A€IbHAs TEIUIOTA IIJIaBJIEHNUS, YIelbHAsl TEII0Ta
napooOpa3oBaHus, yAelbHas TEIIOTa CroOpaHus TOIUINBA, KO3 (PUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOW MaIIMHbI, OTHOCUTENIbHASI BIIAXKHOCTD BO3/YXa, SIEKTPUUECKUI
3apAJl, CUila TOKa, 3JIEKTPUUYECKOE HANPSHKEHHUE, COTPOTUBIICHUE ITPOBOIHHKA,
yAEIbHOE CONPOTHUBIICHUE BEIIECTBA, pa00Ta U MOLIHOCTD IEKTPUUYECKOT0 TOKA), IpU
OTHMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIONB3YEMBIX BEIHUHH,
0003HaYeHHSI U €MHUIIBI PU3NYECKUX BETUYHMH, HAXOAUTh (DOPMYIIbI, CBS3bIBAIOIINE
JTaHHYIO0 (PU3NYECKYIO0 BETUYHUHY C IPYTUMH BETHYMHAMU, CTPOUTH rpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

®  XapaKTepu30BaTh CBOMICTBa Tel, (PU3NUECKHE SABJICHUS U MPOIECCHI, UCIIONb3YS
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU CTPOCHHUS BELIECTBA,
MPUHIINII CYTIEPIO3UIINU MOJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiaa, 3akoH OMa Ui ydacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coxpaHeHUs
SHEPrHH, IIPH 3TOM JIaBaTh CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIUCBIBAThH €TI0
MaTEMaTUYECKOE BBIPAKEHHUE;

e  OOBACHATH (PU3NUYECKHE MPOLIECCH U CBOICTBA TEJl, B TOM YHMCIIE U B KOHTEKCTE
CUTyalUl IPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BHIBIATh
IPUYMHHOCIIE/ICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3 1—2 TOTMYECKUX IIaroB ¢
ornopoi Ha 1—2 M3y4eHHbIX CBOICTBA PU3NUYECKUX SBIECHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

e  pemarh pacy€THBIC 3a7au B 2—3 IEHCTBUS, UCTIONIb3Ys 3aKOHBI U (HOPMYJIHI,
CBs3bIBaIOIIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4H
3alUChIBaTh KPATKOE yCIIOBUE, BBISBIISATh HEIOCTATOK JAHHBIX JJI PEIICHUS 3aauH,
BbIOMpATh 3aKOHBI U GOPMYJIbI, HEOOXOIUMBIE Ui €€ pelIeHHs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIyY€HHOE 3HaUeHHe (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAHHBIMH;
®  pacno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTH MPH MOMOIIN (PU3UIECKUX
METO/IOB, UCIOJIb3YsI OMMCAHNE UCCIIEJOBAHMSI, BBIACISATH IPOBEPsieMOe
IIPEIIT0JIOKEHNE, OLIEHUBATh IIPABUIILHOCTD MOPSAIKA IPOBEACHUS UCCIEA0BaHNU,
JIeJIaTh BBIBOJIBI;



®  TIPOBOJUTH OMBITHI MO HAOIIOICHHUIO (PU3HUECKUX SBICHUN MU (PU3HUECKUX
CBOWCTB TeJ (KalWJUISIPHBIC SBJICHHUS, 3aBUCIMOCTb JJaBJICHUS BO3/lyXa OT €ro 00bEMa,
TeMIIepaTypbl, CKOPOCTHU MPOLIEcca OCThIBAHUSI U HArPEBAHUS MPU U3IIyUYEHHUH OT L[BETa
U3JTy4arolei (IorIomarniei) HOBEpXHOCTH, CKOPOCTh HCIIAPEHUSI BOJBI OT
TeMIIepaTypbl )KUAKOCTH U IUIOIAAN €€ TOBEPXHOCTH, dIEKTpU3aLus Tel U
B3aUMO/ICHCTBHE DIIEKTPUIECKHX 3apsI0B, B3aUMO/ICHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJIM3alUsl MArHUTHBIX 110JIEH OCTOSHHBIX MAarHUTOB, AEUCTBUS MAarHUTHOTO MOJIS
Ha MPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA AIIEKTPOABUTATES
IOCTOSIHHOT'O TOKa): (hOpMYJIMPOBAThH IIPOBEPsIEMbIE MPEAIIONIOKEHHS, COOUPATh
YCTaHOBKY U3 IPEJIOKEHHOTO 000PYIOBaHUs, OMUCHIBATH XO/1 OTBITA U
(GopMyIMpOBATH BBIBOABI;

®  BBINOJIHATH NPSAMbIE U3MEPEHUSI TEMIIEPATyPbl, OTHOCUTEIBHOM BIa)KHOCTH
BO3/yXa, CHJIbI TOKA, HANIPSDKEHUS C UCTIONh30BAHUEM aHAIOTOBBIX MTPHOOPOB U
JaTYNKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUH ¢ yUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH;

®  TIPOBOJUTH UCCIICAOBAHNE 3aBUCUMOCTH OAHOHN (PU3MUECKON BETMYMHBI OT JPYTOM
C MCII0JIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCMOCTH CONPOTUBIICHUS IPOBOJAHUKA OT
€ro JJIMHBI, IUIOIA/IU TIONIEPEUHOr0 CEYEHUS U YAEIbHOTO COIPOTUBIICHHSI BELLIECTBA
IPOBOJIHHUKA, CUJIbI TOKA, UAYIIEr0 Yepe3 MPOBOIHUK, OT HANPSDKEHUS Ha IIPOBOHUKE,
HCCJIEJOBAHME [TOCIIE0BATEIBLHOTO U APAJUIEIBHOTO COEAMHEHUN TPOBOAHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIeLysI
NPEeUIOKEHHOMY TUTaHy, (PUKCHPOBATh PE3yJIbTATHI MTOTYYSHHOHN 3aBHCUMOCTH B BHJIE
TabIuI U TpadUKOB, AETaTh BBIBOABI 10 pe3yJIbTaTaM HCCIIeI0BaHHUS;

®  [IPOBOJIUTH KOCBEHHbIE U3MEPEHHUs (PU3NUECKUX BEIUUUH (yAeNbHas
TEII0EMKOCTH BEILIECTBA, COIIPOTUBIIEHUE POBOIHUKA, pad0Ta U MOLIHOCTh
3JIEKTPUUECKOr0 TOKA): INIAHUPOBATh U3MEPEHUs], COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIIE/YS MPEITIOKESHHON HHCTPYKIMH, ¥ BRIYNCIIATH 3HAYEHUE BEJTMYHUHBI,

e  co0JI0JIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH NP padboTe ¢ 1ab0paTOPHBIM
00opyaOBaHUEM;

®  XapaKkTepU30BaTh MPUHIUIBI IEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOM HA MX ONMHUCAaHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHHUS JJOMOB,
TUTPOMETP, NapoBasi TypOMHA, aMIIEPMETP, BOJILTMETP, CUETUHUK JIEKTPUUECKOI
DHEPTHUH, SJICKTPOOCBETUTEIBHBIE TPUOOPHI, HarpeBaTEIbHBIE SJIEKTPOTIPHUOOPHI
(IpUMepBl), AIEKTPUUECKUE MTPEIOXPAHUTEIH, ITEKTPOMArHUT, 3JIEKTPOIBUTATEIb
MIOCTOSTHHOTO TOKA), CIIOJIB3YSl 3HAHUS O CBOMCTBAX (PM3MUYECKUX SIBICHUH U
HEo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

®  pacmo3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOICTBA U U3MEPHUTEIbHBIE TPHOOPHI IO
cXeMaM M CXeMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPaHMsl, HJIEKTPOCKOII, PEOCTaT), COCTABIATh
CXEMBI DIIEKTPHUYECKUX I[eTIeH C ITOCIIeI0BATEIHHBIM H MapalIeIbHBIM COSTMHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IETeH;

®  [IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O TPUMEPAX) MIPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3UUECKUX 3HAHUI B MOBCETHEBHOM KU3HU JJIs1 0OeCTIeUeHUs
0€301acCHOCTH MTpU 0OpALIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH,
COXPAaHEHHUS 3/10pPOBbs U COOIOICHUS HOPM SKOJIOTUYECKOTO TTOBEJCHUS B
OKpYXaroIlIeH Cpeae;

®  OCYILECTBIISATH MOMCK MH(pOpMaIuu pusnyeckoro cojepxanus B IHTepHere, Ha
OCHOBE UMEIOIINXCSI 3HAHUHN U ITyTEM CpaBHEHHUS JOMOJHUTEIbHBIX HICTOUHUKOB
BBIJICIIATH MHPOPMAIINIO, KOTOpAst SIBIISIETCS TPOTHBOPEUNBON MITH MOXKET OBITh
HEJIOCTOBEPHOM;



®  HCIOJIB30BATh MPH BBHIOJHEHUH YUEOHBIX 33JaHUI HAYYHO-TIOMYJISIPHY IO
auTeparypy (pusnyeckoro coyepikaHusi, ClipaBOYHbIE MaTepHAIIbI, PECYPChI CETH
WuTepHer, BnageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa30BaHUs
uH(OpPMAIIMU U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO;
e  co3/aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHNs, 000011as
MH(OPMALIMIO U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO COACpkKAHUS, B TOM YHCIIE
IyOJIMYHO MPEACTABIATh PE3YIIbTaThl IPOSKTHOM MM UCCIIEI0BATEIbCKON
JEeSTEIbHOCTH, IIPU TOM IPaMOTHO MCIOJIB30BaTh N3yUEHHbBIN MOHATHIHBIN anmapaT
Kypca (PU3UKH, COMTPOBOXK/IATh BBICTYIUICHHUE MTPE3CHTAIINECH;
®  [IpU BBINOJHCHUU YUEOHBIX MPOCKTOB U UCCIICOBAHUN (DU3HMYECKHUX TIPOIECCOB
pacrpenensaTs 0043aHHOCTH B TPYIINE B COOTBETCTBUU C ITOCTABICHHBIMH 3a/1a4aMH,
CJICIUTH 32 BBIMIOJHEHUEM IIJIaHA ACHUCTBUN U KOPPEKTUPOBATH €T0, aIEKBATHO
OLICHUBATh COOCTBEHHBIH BKJIa/l B ACSITENLHOCTD IPYIIIbl, BEICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MTPOSBIISISE TOTOBHOCTh pa3pemaTh KOH(IUKTHL.
K koH1y o0y4enus B 9 kiacce mpeIMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh y 00yUAIOIINXCS YMEHUH:
®  WCIOJIb30BATh MOHATHUS: CUCTEMA OTCUETA, MaTepUaAIbHAs TOUKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOT0 ABMKEeHHUsI, edopmarus (yrnpyras, maacTuieckas),
TpEeHHE, HEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, HEBECOMOCTb U MEPETrPYy3KHU, LIEHTP
TSOKECTH, aOCOIIOTHO TBEPOE TEIO, IEHTP TAHKECTU TBEPAOTO Tela, paBHOBECHE,
MEXaHWYECKUE KOJICOaH!s M BOJHBI, 3BYK, HHPPA3BYK H YIBTPA3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJa JIEKTPOMAarHUTHBIX BOJIH, CBET, OTU30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUSI U TOTJIONICHUS, abda, OeTa- U ramma-
U3ITy4eHUsl, U30TOIbL, SiAepHAs YPHEPIeTHKA,
®  pasnuyath ABIEHUS (PAaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaJICHNE TEJl, PABHOMEPHOE
JBUKEHUE 110 OKPY’KHOCTH, B3aUMOJICHCTBHE TEJl, PEAKTUBHOE JIBUKEHUE,
Kosie0aTesIbHOE IBUKEHUE (3aTyXarollie U BBIHYK/I€HHbIE KOJIeOaHus), pe30HaHC,
BOJIHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEMHOE pacpoCTpaHEHHE,
OTpakeHHE U IPEJIOMJIICHHE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHE
0enoro cBeTa B CIEKTP U CI0KEHUE CIIEKTPaIbHBIX IIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAsI paJIMOAaKTUBHOCTh, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTPa U3ITYyUCHUs)
10 ONMHMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX
JTaHHOe (GU3HYECKOE SBJICHHE;
®  pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3HUUECKUX SIBJICHUI B OKPYIKAIOIIEM
Mupe (B ToM yrciie Gu3nuecKre IBJICHHS B PUPOJIE: MPUINBBI U OTIUBBIL, ABIKEHUE
riaHeT COTHEUHON CUCTEMBI, PEAaKTUBHOE JIBH)KEHHE KUBBIX OPraHU3MOB, BOCIIPUSITHE
3BYKOB KHUBOTHBIMH, 3€MJIETPIACEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 3X0, LIBETA TETI,
ONTHUYECKHUE SIBJICHUS B MPUPOJIC, OMOJIOTHUECKOE JIEHCTBUE BUIMMOTO,
yIbTPaduOIETOBOTO U PEHTT€HOBCKOTO N3ITyUEHUH, €CTECTBEHHBIN PaIi0aKTUBHBIH
($hoH, KOCMUYECKHE JTYUYH, PaIHOAaKTUBHOE U3TyUEeHUE TPUPOTHBIX MUHEPAJIOB,
NEeNCTBUE paIMOAKTUBHBIX U3ITyUYeHUH Ha OPraHU3M YeJIOBEeKa), PU 3TOM MEePEBOIUTH
MPaKTUYECKYIO 3a7[a4y B y4eOHYIO0, BBIJCISTH CYIIIECTBEHHBIE CBOMCTBA (TTPU3HAKH )
(bU3UYECKUX SIBICHUN;
®  OMNUCHIBATH U3YYCHHBIE CBOWCTBA TeNl U (PU3UUYECKUE SBICHHUS, UCTIONB3YS
bu3nYecKue BETUINHBI (CPEIHSISI 1 MTHOBEHHAs! CKOPOCTh TeJla TIPH HEPABHOMEPHOM
JBUKEHUH, YCKOPEHHE, IEpEMENIEHUE, Ty Th, YIIIOBas CKOPOCTh, CHJIa TPEHUS, CUIa
YOPYTOCTH, CUJia TSAXKECTH, YCKOpeHre CBOOOIHOI0 Ma/ieHus, BeC Tela, UMITYJIbC Teja,
UMIYJIBC CHIIbI, MEXaHHUecKas paboTa U MOIIHOCTb, MOTSHIIMATbHAS SHEPTUS Tea,
MOJHATOTO HAJT TOBEPXHOCTHIO 3€MJTH, TIOTCHIIMAJIbHASI SHEPTHUS CKATOU TIPYIKUHBI,



KMHETHYecKasi SHEPIUs, MOJIHAs MEXaHWYeCcKasi JHEPIHsl, MEPHOJ] U YacToTa
KoJIeOaHUH, UTMHA BOJIHBI, TPOMKOCTB 3ByKa M BHICOTA TOHA, CKOPOCTH CBETA,
MOKa3aTeNb MPEJIOMIICHUS CPEJIbl), IPU OMHCAHUU MTPABIIIBHO TPAKTOBATh (PU3NYECKUI
CMBICJI UCTIOJIb3YEMBIX BEJTMUNH, 0003HAUEHUS U €AUHUIIBI (PU3NIECKUX BEITHYHUH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKU N3yUECHHBIX 3aBUCUMOCTEH (DU3UYECKUX BEINYHH;

®  XapakTepU30BaTh CBOWCTBA T, (PU3NYECKHE SBJICHUS U MPOLIECCHI, UCIOIB3YS
3aKOH COXpPaHEHHUs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYTIEPIIO3ULIUT
CWJI, IPUHLIUII OTHOCUTeNbHOCTH ["anuies, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJTOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsJ0BOTO
¥ MaccOBOT'0 YKce MPH SACPHBIX PeaKIUsIX, IPU ITOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAYKEHHE;

e  OOBICHATH (PU3NUECKUE MPOLIECCH M CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUi TPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhIABIATH IPUYHMHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKHUX IL1aroB ¢ ONOPOM Ha 2—
3 U3YYEHHBIX CBOMCTBA (PU3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

e  pemiarh pacy€THbIC 3aJa4M (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUIN),
UCIIOJB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (DU3MUECKHE BETUYUHBI: HA OCHOBE
aHaJM3a YCJIOBUS 33/1a4M 3alMChIBATh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOIINE WITH
U30BITOYHBIE TaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMbBIE AJIs PEIICHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATUCTUYHOCTD MOTyYECHHOTO 3HAUCHHS
bu3nYeCKOil BETUYMHBL;

e  pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTH MIPU MOMOLTH (PUIUIECKIX
METO/IOB, HCITOJIB3YS ONMMCAHUE UCCIIECIOBAHNS, BBIACISATH IPOBEPSIEMOe
MIPEIIOJIOKEHNE, OLIEHUBATh MPAaBUILHOCTD MOPSAIKA TPOBEICHUS UCCIEA0BaHNUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIOICHUI U OIBITOB;

®  TIPOBOJUTH OMBITHI IO HAOIIONEHUIO (PU3MUECKUX SBICHUN M (PH3HUECKUX
CBOWCTB TeJ (M3ydeHue BTOporo 3akoHa HbroTOHaA, 3aKOHA COXPAaHEHUs SHEPTHH,
3aBHCHUMOCTH TIEpHOJIa KOIeOaHUH IPY>KWHHOTO MasTHUKA OT MAacChl Tpy3a U
KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILIUTY/Ibl MaJbIX KOJIeOaHUH,
NPSIMOJIMHENHOE paclpOCTpaHEHUE CBETa, pa3jioKeHue 0eIoro cBeTa B CHEKTp,
U3y4eHHe CBOMCTB N300pa’keHHsI B IUIOCKOM 3€pKajie M CBOMCTB N300pakeHUs
npeaMeTa B coOMparoiei JuH3e, HaOII0AeHUE CTUIONTHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIY4EHHUs1): CaMOCTOSITEIbHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyIOBaHUsI, ONMUCHIBATH XOJ] OMBITA M €r0 Pe3yJIbTaThl, (HOPMYyIUPOBATH BHIBOJIBL;

®  TIPOBOJUTH IPH HEOOXOJAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpeIeTIsisl cpeiHee
3HaYeHHE U3MepsieMoii BeIMYMHBI ((POKYCHOE PACCTOSIHUE COOMpArOLIe TIMH3HI),
000CHOBBIBAThH BHIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

®  TIPOBOJUTH UCCIICAOBAHUE 3aBHCUMOCTEH (PH3MIECKUX BEITHUUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHU TPH
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HauadbHOM CKOPOCTH, IEPHO/1a KOJIeOaHmit
MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCIMOCTH yTJIa OTPa’KEeHHsI CBETa OT
yTJa MaJIeHUs ¥ yTiia MPeJOMIICHHUS OT YIJIa aJIeHHs): TUIAHKPOBATh UCCIIEIOBAHNE,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATh PE3yJIbTAThI TOJTyUYEHHON
3aBUCUMOCTH (PM3MUYECKUX BEIIMYHMH B BUJIE TAOIHII ¥ TpaUKOB, 1eIaTh BBIBOJIBI 11O
pe3yJbTaTaM MCCIIeJOBAHUS;

®  [IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUMH (CPEeIHss CKOPOCTh U
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MaJICHHUS,
KECTKOCTH MPYKHUHBI, KOOPPUIUEHT TPEHUS CKOJIBKEHUS, MEXaHWYecKas paboTa 1



MOIIHOCTb, YaCTOTA U NEPUOA KOIeOaHUH MaTeMaTHYECKOro U MPY>KUHHOTO
MasiTHUKOB, ONITHYECKas CHJIa COOMPAIOIIEH JIMH3BI, paIHOAKTUBHBINA (OH):
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHSATh
HU3MCPCHUS, CIICAYA HpeHHOH(eHHOfI HHCTPYKI WU, BBIYUCIIATH 3HAUCHUC BCJIMYHUHBI U
aHAJIM3UPOBATh MTOJyUYEHHbIE PE3YJIbTATHI C YUETOM 3aJaHHOM IOIPEIIHOCTH
U3MEpPEHU;

e  coOmoaTh MpaBuiia TEXHUKH 0€30MIaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

®  DPa3IMYaTh OCHOBHBIC MPU3HAKH N3YYEHHBIX (PU3UUECKUX MOMAETICH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPAOE TENIO, TOUCUHBIH HCTOYHUK CBETa, JIyd,
TOHKasl JIMH34, TUIAHETapHast MOJIENb aTOMA, HyKJIOHHAst MOJIeJIb aTOMHOTO SApa;

° XapaKTCPU30BaATh IMIPUHIUIIBL HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTPOMCTB € ONOPOI Ha X ONUCAHUSA (B TOM YHCIIE: CIUAOMETP, JaTYUKHU IOJI0KEHUS,
paccTosHUs M YCKOPEHHSI, PaKeTa, 9X0JIOT, OYKH, IIEPUCKOI, (OTOoaImapaT, ONTUIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOII, 103UMETP, Kamepa Buibcona), Ucrosb3ys 3HaHUs O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

o HCIIOJIB30BATh CXCMbI U CXCMATHYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX
YCTPONCTB, U3MEPUTENIBHBIX TPUOOPOB M TEXHOJIOTMUYECKUX MTPOLECCOB MPH PEILICHUH
yLIC6HO-HpaKTI/I‘IeCKI/IX 3aaa4, OIITUYCCKUEC CXCMbI IJIA ITOCTPOCHHUA I/I306pa)K€HI/II71 B
IUIOCKOM 3€pKajie M coOuparolei JuH3e;

®  [IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) IPAKTUIECKOTO
HCIIOJIb30BaHUA (1)I/ISI/ILICCKI/IX 3HAHUU B HOBCGI[HCBHOﬁ KU3HU OJI0 oOecrieyeHus
0€3011acCHOCTH IIpU 00paLeHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPONUCTBAMH,
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO TTOBEICHUS B
OKpY’Karollel cpese;

®  OCYILECTBJIAThH MOUCK MH(pOpMaruu pusnyeckoro coaepxanus B IurepHere,
CaMOCTOSITENIbHO (DOPMYJIUPYs TOUCKOBBIN 3aITPOC, HAXOUTH ITYTH ONPECICHHS
JIOCTOBEPHOCTH IMOJTy4YeHHOH MH(OpMAIIMKM HA OCHOBE UMEIOIUXCS 3HAHUH U
JOITOJIHUTECIIbHBIX NCTOYHHUKOB,

®  CIOJIB30BATh MPH BBHIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
auTepatypy Gpu3nyeckoro cojepikaHusi, ClipaBOYHbIE MaTepUaIIbl, PECYpPChI CETH
WuTepHer, BnageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPe0Opa30BaHUs
UH(pOPMAaLIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e  CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UH(pOPMAaLIUU U3 HECKOJIIBKMX UCTOYHMKOB (PU3MYECKOTO COJepKaHuUs, ITyOJIUIHO
MMPEACTaBIATH PC3YJIbTAaThbL HpOGKTHOf/’I N I/ICCJ'IeI[OBaTeJ'II)CKOI\/’I ACATCIIBHOCTH, ITPU
3TOM IPaMOTHO HUCIOJIB30BAaTh U3yUYEHHBIN MOHATUHHBIN anmnapar U3y4yaemMoro pasaena
($U3HUKHN U COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTalUell ¢ yd€ToM 0coOeHHOCTEN
ayJIUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC

KomngectBo yacos

Ne OnexTpoHHbIe (1IU(POBLIC)
HaumeHnoBanwue pa3iesioB ¥ TEM MPOrPaMMBI
n/n Beero Kontposnpueie = IlpakTHdeckue — oGpasoBaTelbHBIE PECYPCHI
paboThI paboThI
Pa3znen 1. ®usuka u e€ poaps B O3HAHUU OKPYIKAIOIIET0 MUpa
bubnuoreka [{OK
1.1 ) - 2
VISHIA ~ HAYRA 6 TIPHPOLE https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 ) 2 1
VISHHCCIIE BT https://m.edsoo.ru/7f416194
bubmmoreka IIOK
1.3 EcrecTBeHHOHA i 2 1
TECTBEHHOHAYTHBIN METOA HOSHATI https://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. [lepBoHauanbHbIe CBEACHUS O CTPOCHHUH BEIIECTBA
bu6nmorexa LIOK
2.1 Crpoenue 1
P petieetsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHrEe U B3aMMOJICHCTBHE YaCTHI] 9 1 but6mmorekxa [IOK

BEIECTBA

https://m.edso0.ru/7f416194



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

bubnunoreka LIOK

2. A 2
3 rperaTHbIE COCTOSIHHSI BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. JIBmkeHHe u B3aUMOJICHCTBUE TEI
3.1 MexaHnueckoe IBIKEHNIE 3 bubmorexa HOK
' A https://m.edsoo.ru/7f416194
3.2 Hueprust, Macca, INIOTHOCTD 4 bubmmorexa [IOK
' P, ’ https://m.edsoo.ru/7f416194
bubnuoreka [{OK
3.3 Cruna. Bzt cun 14 . https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 4. JlaBnenue TBEPABIX TEM, )KUAKOCTEH U ra30B
41 asnenue. llepenaya naBneHust TBEpABIMU 3 bu6nmorexa LIOK
' TeNaMH, >KUIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHHE KUIKOCTH 5 bubmmorexa LIOK
' CHIUC ARIIROC https://m.edsoo.ru/7f416194
bubmmoteka IIOK
4, A
3 T™MOC(EPHOE JaBIICHHE 6 https://m.edsoo0.ru/7f416194
44 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYyKEHHOE B 7 5 bu6muoreka [JOK
' HUX TEJ0 https://m.edsoo.ru/7f416194



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

Hroro no pazneny

Paznen 5. Pabora u MomHOCTh. DHEpPrus

21

bub6nmoreka [IOK
>1 Pa6ora u momtsocTs 3 . https://m.edso00.ru/7f416194
bubnunorexa LIOK
52 Hpoctbie MexaHH3MEI ° . https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckas SHepris 4 L https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KJIACC

KonmuectBo yacoB

OnexTpoHHbIe (1IU(POBHIC)

Nen/m  HaumeHoBanue pa3zesioB U T€M IIPOrPaMMBbl Beero Kontporbubie  TIpakTHUECKHE | oBpa3soBaTebHbie pecypehl
paboThI paboThl
Pa3nen 1. TermtoBrle ABICHUA
1.1 CTpoeHUe U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' P m https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
CTIOBBIE MPOTIeCCH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pazpnen 2. DnexkTpuieckrue U MarHUTHBIE SBJICHUS
DJIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U bubnmnorexa [JOK
2.1 . 7 1
HUX B3aNMOJIENiCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocToSsTHHBIN 2IIEKTPUYECKUI TOK 20 2 7 https: /;Imlpézzzlffu]/_; f1181ce
but6mmorekxa [IOK
2.3 M 6 1 15
ATHHTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6nunorexa LIOK
2.4 DNIeKTpOMarHuTHasE MHIYKIUS 4

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



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

Hroro no pazneny
Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

37

68

14.5




9 KIIACC

KonmuectBo yacoB

OnexTpoHHbIe (1IU(POBHIC)

Nen/m  HaumeHoBanue pa3zesioB U T€M IIPOrPaMMBbl Beero Kontporbubie  TIpakTHUECKHE | oBpa3soBaTebHbie pecypehl
paboThI paboThl
Pa3zzen 1. Mexanuueckue sIBICHUA
11 MexaHn4ueckoe IBMKEHHUE U CITOCOOBI €0 10 1 bu6nunorexa LIOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B I 20 1 3
JanMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHEI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pazpnen 2. Mexanndeckue Koae0aHUs U BOJIHBI
bubmmoteka IIOK
2.1 M 0 7 3
CXARHICCKHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
2.2 M .3 8 1 3
CXAHHICCKHE BOTHEL SBYK https://m.edso0.ru/7f41a4a6
Hroro no pazneny 15



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

Pa3nen 3. DnekTpoMarHuTHOE I0JIE€ U AJIEKTPOMArHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubmuorexa [IOK
' 9JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeTOBEIE ABIIEHUI
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 2 bubmorexa HOK
' pactpocip https://m.edso0.ru/7f41a4a6
bubmuoreka [IOK
4.2 JI 0 6 3
HHSBLH OTITHHCCKHC TIPHOOPET https://m.edsoo.ru/7f41a4a6
bub OK
4.3 Pasnoxxenne 6emoro cBera B CIIEKTP 3 2 https: ;mll/g;??uﬁ f41a4a6
Hroro no pazgeny 15
Paszen 5. KBaHTOBRIE ABIIEHUA
51 Hcnyckanue U IOTJIOMIEHUE CBETA AaTOMOM 4 1 bubmotexa [IOK
' Y m https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2 1
> Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
b K
5.3 SlnepHble peakuuu 7 1 1 ubnwotexa HO

Hroro no pazneny 17

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



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

Paznen 6. [loBTOpuTENnEHO-0000IIAIOLTHI MOTY B

6.1 | [ToBTOpeHHE 1 0000IIEHNE COIepKAHUS Kypca 9 5 bubmuorexa [IOK
' ¢busuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




ITOYPOYHOE ITNTAHMPOBAHUE

7 KJ1acc

KonnuectBo yacoB DJIEKTPOHHBIE

Hara U poBbIe
KonTposbhbie [IpakTrueckue U3ydeHUs 06pasoBaTeNbHbIE

paboThI paboTsI pecypchl

Ne /it Tema ypoka
Bcero

1 dusmka — Hayka o npupoge. AsneHus 1
npupoabl. IHCTpyKTaXx No TeXHMKe
BesonacHocTw.

2 dusnyeckme sBneHns 1

3 dunsnyeckmne BeNNUYMHbI N NX n3mepeHune 1

Ypok-uccnegosaxuve "Miamepexuve
TeMnepaTypbl NPy MOMOLLM XUAKOCTHOMO
TepMoMeTpa 1 JaTdyunka TemnepaTypbl”
JlabopaTtopHas pabota Ne1 "OnpegeneHune
NnokasaHun n3mMepuTesibHOro npudopa”.
MHcTpykTax no TexHnke 6e3onacHocTy.

MeToabl Hay4HOro nosHaHus. OnucaHve
PM3MYECKMX ABMEHNIN C MOMOLLbIO Moaenen

Ypok-uccnegosanue "lNMposepka runotessbi:
[AanbHOCTb NONETa LWapuka, NyLLEeHHOro
ropusoHTanbHo, Tem GonbLue, Yem GonbLue
BbICOTa nycka"




CTpoeHMe BellecTBa. OnbIThbl, JOKa3blBaOLLNE

7
AVCKPETHOE CTPOEHMe BeLLecTBa
8 [BKeHne yacTuL, BellecTsa
Ypok-uccnegosanme «OnbiTbl N0 HAONIOAEHNIO
TENnoBOro paclumpeHns ra3osy. JlabopaTopHas
9
paboTta Ne 2 "OnpeaeneHne pasMmepoB Marsnblx
Ten". MHcTtpyktax no Tb
10 ArperaTHble COCTOSIHMSA BELLECTBA
OcobeHHOCTM arperaTHbiX COCTOSHWIA BOAbI.
11 O606LeHne no pasgeny «MNepBoHavanbHble
CBeEHMs O CTPOEHUM BELLECTBaY
12 MexaHn4yeckoe gswxeHne. PaBHomepHoe n
HepaBHOMEPHOE ABWXEHME
13 CkopocTtb. EanHuubl ckopocTn
14 PacyeT NyTu 1 BpeMeH ABMXEHNS
15 YckopeHue Tena. MHepuys.
Macca — mepa nHepTHOCTU Ten.
16 JlabopatopHas pabota Ne 3 "MamepeHne macchl
Tena"
MnoTHocTh BellecTBa. PacyeT macchl 1
17 obbema Tena no ero nNnoTHocTu. JlabopaTopHas
paboTta Ne 4 "3amepeHue obbéma Tena"
18 JTaBopaTopHasi pabota Ne5 «OnpegeneHue

NNoTHoCcTW TBEpAOro Tena» VMHCTpykTax no




TexHuke 6e30nacHoOCTH..

19 Pelwenue 3apay no Teme "MnoTHOCTL"

20 CamocTtosaTenbHas pabota "lnoTHocTb. " Cuna
KaK XxapakTepucTunka B3aMMoaencTBus Ten.

21 ABneHue TaroteHnsi. Cvna TaxXecTu

22 Cuna ynpyrocTu. 3akoH yka.

23 CBA3b Mexay CUITON TSKEeCTU U Maccom Tena.
Bec Tena.

24 HesecomocTb. Cuna TskecTu Ha gpyrnx
nnaHetax. dusnyeckne xapakTepucTmku nnaHeT

MamepeHune cun. dnHamomeTp. JlabopaTopHas

o5 pabota Ne7 *I'pagupoBaHue NpyXuHbl 1
namepeHune cun guHamomeTpoM" UHCTpyKTax no
Tb

26 CnoxxeHune OByX Cu, HanpaBreHHbIX N0 OOHOW
npsimon. PaBHogencTeytoLwasa cun

27 PeweHue 3agay no Teme "PaBHogencTeytoLasa
cun".

28 Cwvna TpeHus 1 eé Buapl.

TpeHue B Npupoae n TexHuke. JlTabopaTopHas
29 pabota Ne8 «N3yveHne 3aBUCMMOCTUN CUSbI

TPEHUA CKOJNbXEeHUA OT CUIbl AaBlEeHUA 1
XapakTepa COMnpuKacarLLMXCs NOBEPXHOCTEN»




PeweHune 3agay Ha onpeneneHve

30 . ;

paBHOAENCTBYIOLLEN CUTbI
O6o6Lwatomin ypok - nosTopeHue. Noarotoska
K KOHTponbHOM paboTte. PelueHne 3agay no

31 TemaMm: «Bec Tenay, «[paduueckoe
n3obpaxeHune cun», «Cunbiy,
«PaBHogencTByOLW AN CUny

KoHTponbHas paboTta no Temam:

32 «MexaHnyeckoe apmxeHue», «Macca,
nnoTHOCTb», «Bec Tenar, «I"padunyeckoe
nzobpaxeHne cuny, «Cunbi»

33 [aeneHne. EauHuubl gaBneHnsa. Cnocobsbl
YMEHbLUEHUSI U YBENMYEHUS AaBneHns

34 [aBneHune rasa. 3aBUCUMOCTb JaBMNEHNs rasa
oT 06bEMa, TemnepaTyphl

35 Mepenaya gaBneHns TBEpAbIMK TeNamu,
XngkoctsiMmu 1 razamu. 3akoH lMackans

36 [laBneHve B XnOKOCTU 1 rase, Bbl3BaHHOE
OENCTBMEM CUTbI TSXKECTU

Pelwienune 3aga4 no teme «[JaBneHve teepabix

37 Ten, AaBreHne B XXNOKOCTU 1 rase. 3akoH
Mackansa»

38 CoobLiaroLmecs cocyab

39 MMapaBnMYEcKnin Npecc

40 MaHomeTpbl. MOPLUHEBO KMAKOCTHBIN HACOC




ATmocdepa 3emnu 1 NpUYrHbI €€

41
CyLLLeCTBOBaHUs
42 Bec Bosayxa. ATMocepHoe aaBneHne
43 M3mepeHune atmocdepHoro gasneHus. OnbIt
Toppuyennum
44 3aBncMocTb aTMOCHEPHOrO AaBreHns oT
BbICOTbI HaJ, yPOBHEM MOPS
45 BapomeTtp-aHepong. ATMocdepHoe aaBneHne
Ha pasfINYHbIX BbICOTax
46 PeweHune 3agay no teme " ATmocgepHoe
naBnexHue"
47 [elicTBmE XMOKOCTU U ra3a Ha NOrpyXeHHOE B
HWUX Teno. Apxumegosa cuna
JlTabopaTopHas paboTa «Onpegenexne
48 BblTankusaroLen cunbl, JeNCTBYOLLEN Ha Tero,
Norpy>xeHHoe B XXUAKOCTbY»
JTaBopaTopHasi paboTa no teme
49 «/ccnepoBaHue 3aBMCMMOCTH Beca Tena B BOAe
OT 06BbEMaA NOrpyXEHHOM B XUOKOCTb YacTu
Tena»
50 MnasaHue Ten
JlTabopatopHas paboTa "KoHcTpyupoBaHue
51 apeoMeTpa Unu KOHCTPYMPOBAHUE NOLKN U

onpegeneHune eé rpysonogbEMHoOCTN"




PeweHune 3agay no temam: «lnasaHve CynosB.

52 BosayxonnaeaHuey, «[aBneHue TBepabIx Ten,
YKUAKOCTEN N ra3oB»
53 KoHTponbHas paboTta no Teme «[JaBneHue
TBEpPAbIX TEn, XNOKOCTEN 1 ra3oB»
54 MexaHuyeckas paboTta
55 MoLLHOCTb. EAMHMLLI MOLLIHOCTM
56 Ypok-uccnegosaHue "PacyéT MOLLHOCTH, 1
pasBMBaemon npu nogbeéme no nectHuue"
57 MpocTble MexaHn3mebl. Puivar. PaBHoBecue cun
Ha pblyare
MomeHT cunbl. «30n0TOE» NPaBUIO
58 0.5
MEXaHUKNY» .
Pblyaru B TexHuke, ObITY 1 Npupoge.
59 JlabopatopHas paboTa «MccnegoBaHue ycnosun
paBHOBeECUS pblyara»
60 PelweHne 3agay no teme «Ycnosus 05
paBHOBECUS pblyara» '
KoadhpumumneHT nonesHoro oencTems
61 MexaHuaMma. JlabopaTopHasi paboTa «/3mepeHue
KM HaknoHHOM nnockocTu» PelwleHne 3agay no
Teme "Pabota, mowHocTb, KMa"
62 MexaHn4yeckas aHeprusi. KuHetuyeckas u

noTeHumanbHaa sHeprua




63

3aKoH COXpaHeHMs MEXaHUYECKON 3HEPTUN.
YPOK-3KCNEPUMEHT NO TEME
"OkcnepMMeHTanbHoe onpeaeneHne N3MeHeHus
KMHETMYECKOW M NOTEHLMANbHON SHEPrun Npu
CKaTblBaHUW Tera no HaKMOHHOW nnockoctn" (1-1
n3 14)

64

65

66

YpOK-3KCMNEPUMEHT MO TEME
"OKcnepuMeHTarnbHoe onpeaeneHne N3MeHeHus
KMHETMYECKOW M NOTEHUMANbHON SHEPTrUK Npur
cKaTblBaHMM Tena No HaKMoOHHOW nnockoctn"”

KoHTponbHas pabota no Teme «Pabota n
MOLLHOCTb. QHEprus»

Pe3sepBHbIn ypok. PaboTa ¢ Tekctamum no teme
"MexaHu4yeckoe gBuxeHune"

67

68

Pe3epBHbI ypok. PaboTa ¢ TekcTamum no Teme
"[laBneHne TBEPAbIX TEM, XKNOKOCTEN U ra3oB”

PesepBHbI ypok. PaboTa ¢ TekcTtamu no teme
"PaboTta. MowHoCTb. SHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KJIACC

KoaunuectBo yacos DNEeKTPOHHBIE
Hara UPpOBEIC
Tema ypoka K I unp
Beero OHTPOJIBHBIC PAKTHYCCKUC U3YYCHUS O6pa3OBaTeJIBHBIe
paboThI paboThl pecypesl
OcCHOBHbIe NOMOXEHUS MOSIEKYSIPHO-
KMHETUYECKOWN TEOPUM U UX ONbITHbIE 1
noaTBEPXKAEHUS. IHCTPYKTaX No TEXHMKE
6esonacHocTw.
Macca 1 pasmep aTOMOB 1 MOMEKY 1
Mogenu TBEPLOro, XKNAKOro 1 ra3oobpasHoro 1
COCTOSIHUI BeLLecTBa
OGbsicHeHe CBONCTB TBEPAOIO, KUAKOIO U
rasoobpasHOro COCTOSIHUIA BELLLECTBA HA OCHOBE 1
MONOXXEHWNIA MONEKYNSIPHO-KUHETUYECKOW TEOPUU
KpucTtannuyeckne n amopdHble Tena 1
CmaumBaHue 1 KanunnsipHoCTb. 1
[NoBepXHOCTHOE HaTSXeHne
TennoBoe pacluMpeHne 1 cxatue 1
Temnepatypa. CBsi3b TemnepaTypbl Co
CKOPOCTbIO TEMMOBOrO ABWMXEHMS YacTuLl,.
JlabopatopHas pabota Ne1 "N3yveHne 1

ycTponcTBa kanopumeTpa" NHCTpyKTax no
TexHuke 6e3onacHoCTy.




BHyTpeHHsist aHeprusi. Cnocobbl N3aMeHeHUs

9 ;
BHYTPEHHEN aHEePruu
10 Buabl Tennonepenaym
Ypok-koHepeHuus "lMNpakTnyeckoe
11 NCMONb30BaHNe TEMMOBbLIX CBONCTB BELLECTB U
mMaTepumarnoB B Liensax aHeprocbepexeHms”
12 KonuyectBo Tennotbl. YaernbHas
TEnoeMKoCTb
13 YpaBHeHue TennoBoro 6anaHca. TennoodmeH
W TENMNoBOEe paBHOBECUE
JlabopaTopHas pabota "MccnegosaHne
14 sIBNeHns TennoobmMeHa npy cMeLImnBaHum
XONoAHOM n ropsaYven Boabl" NHCTpyKTax no
TexHuke 6e3onacHoCTu.
PacueT konuyecTtBa TENNOTLI, HEOOXOANMOro
15 ONsl HarpeBaHWs Tena u BbIAENSEMOro UM Npwu
oxnaxpaeHun. KoHtponbsHas pabota Ne 1.
«TennoBble ABNEHNAY.
16 JlabopatopHas pabota "Onpegenenne
yaenbHOW TenmnoemMKocTu BelecTea”
17 OHeprust Tonnmea. YgenoHas tennorta
cropaHus
18 lMnaBneHve n oTBeEpAEeBaHNE KpUCTaNINYeCKmx
Ten. YaenbHasa Tennota nnaBneHust
19

JTabopaTopHas pabota "OnpegeneHne




20

21

yOenbHOW TennoThl NnaBneHus noga”

MapoobpasoBaHne 1 KOHOEHCaUUS.
VWcnapeHue

KuneHwue. YaenbHas Tennora
napoobpasoBaHunsa 1 KOHOEHCALMN. 3aBUCMMOCTb
TemnepaTypbl KUNEHNss OT aTMOCKHEPHOro
JaBneHus

22

23

BnaxHocTb Bo3ayxa. JlTabopatopHas paboTa
"OnpegeneHne OTHOCUTENbHOWM BNAXHOCTH
Bo3gyxa"

Peluenue 3agay Ha onpeaeneHne BNaxHOCTH
BO3ayxa

24

MpWHLUMMbLI paGoTbl TENOBbLIX ABUraTenNeil.
MapoBas TypbuHa. [iBuraTtens BHyTPEHHEro
cropaHus

25

26

KM TennoBoro asuratensa. Tennosbie
OBUraTenu 1 3alimrta okpy>xatLlen cpepbl

3aKoH COXpaHeHus 1 NpeBpaLLeHns S3HEPTUM B
TENMoBbIX NpoLeccax

27

lMoaroToBka K KOHTPONbHOW paboTe no Teme
"Tennosble aBneHnd. lameHeHne arperatHbiX
COCTOsiHUI BelecTBa"

28

KoHTponbHas paboTta no Teme "Tennosbie
ABnNeHuns. IameHeHne arperaTHbIX COCTOSAHWN
BellecTBa"




3ﬂeKTpM3aLI,VI9| Ten. [1ga poaa ANEKTPUHECKUX

29
3apsnoBs
30 Ypok-uccnegosaHue "9Onekrpusauus ten
WHAOYKUWERN N NPU COMPUKOCHOBEHUN"
31 B3anmopencrteue 3apskeHHbIX Ten. 3akoH
KynoHa
OnekTpnyeckoe none. HanpsXeHHOCTb
32 anekTpuyeckoro nons. MNMpuHUMN cynepnosnumm
3NEKTPUYECKMX NONew
33 Hocutenn anekTpnyeckux 3apsaos.
OnemeHTapHbI 3apag. CTpoeHue atoma
34 [MpOBOOHMKM 1 ONINEKTPUKUN. 3aKOH
COXpaHeHUs1 3ANeKTPUYECKoro 3apsaga
35 PelueHve 3agad Ha NpMMEHEeHVEe CBOCTB
3NEKTPUYECKMX 3apsiLoB
OneKTpUYECKUn TOK, YCIOBUS €ro
36 CyLLECTBOBaHUSA. VICTOUHUKM 3IIEKTPUHECKOTO
TOKa
37 [lencTBUS 3NEKTPUYECKOro ToKa
Ypok-uccnegosaxue "[encrane
38 3NEKTPUYECKOrO MO Ha NPOBOAHWKA U
OnanekTpukn"
39 OnNeKTpUYECKMIA TOK B MeTarnax, XXUakocTsax u

rasax




40

41

42

aﬂeKTpVI‘-IECKaFI Lenb 1 eé cocTaBHble YacTu

Cwuna Toka. JlabopaTtopHasa paboTa
"MiamepeHune 1 perynmposaHue cunbl Toka"

OnekTpunyeckoe HanpshkeHne. BonbTmeTp.
JTabopaTopHas pabota "MamepeHune u
perynupoBaHue HanpseHus"

0.5

0.5

43

44

COI'IpOTVIBJ'IeHVIe npoBOAHUKA. YaenbHoe
conpoTuBrieHne Bellecrtea

JlabopaTopHas paboTta "3aBnCUMOCTb
AIEKTPUYEeCKOro conpoTmeneHna npoBogHMKa OT
€ro AfnHbI, nroLwaan nonepeyvyHoro cevyeHns n
maTepuana"

45

3aBUCUMOCTb CUITbl TOKa OT HanpsiKeHUs.
3akoH OMa ang yvacTtka uenmu

46

47

JlabopaTopHas pabota "MccnegosaHne
3aBMCMMOCTM CUIbl TOKa, MOYLLErO Yepes
pesncTop, OT CONPOTUBIIEHNSI pe3ncTopa 1
Hanps»XeHus Ha pesuctope”

MNocnepoBaTenbHOE K napannernbHoe
coegnHeHnA NpoBOAHNKOB

48

49

JTabopaTtopHas pabota "lMpoBepka npaBuna
CNOXEHNA HanpshHKEHUIN Npu NOCNeL0oBaTENIbHOM
coeIHEeHUN OBYX pe3ncTopoB”

JTabopaTopHas paboTta "lNMpoBepka npaBuna
ONS cunbl TOKa Npw napannensHoOM COeANHEHUN
peauctopos"




50

51

PeweHne 3agad Ha npuMeHeHne 3akoHa Oma
ana pasnim4yHoro coegnHeHmna NnpoBogHNKOB

PaboTa 1 MOLLHOCTb 3NEeKTPUYECKOro ToKa.
3akoH [xoyns-JleHua

52

JlabopaTopHas pabota "OnpegeneHne paboTbl
N MOLLHOCTW 3MNeKTpUYeckoro Toka"

53

54

JnekTpuyeckue Lienu u notTpedutenm
aneKTpuyeckoi aHeprun B 6bITy. KopoTkoe
3aMblkaHne

lMoaroTtoBka K KOHTPONbHOM paboTe no Teme
"OnekTpuyeckue 3apsaabl. 3apsbkeHHble Tena u nx
B3aumoencTBust. [1OCTOSHHBIN aNeKTpnYecKkni
TOK"

55

56

57

KoHTponbHasa paboTa no teme
"OnekTpuyeckue 3apsiapl. 3apsikeHHble Tena un ux
B3anmoaencTaus. NMoCTOAHHbIN SNEKTPUIECKUI
TOK"

[MlocTOosiHHbIE MarHUTbI, X B3aUMOENCTBNE

Ypok-uccnegosaHue "MayveHme nonewn
MOCTOSAHHbIX MarHMToB"

58

MarnutHoe none. MarHuTtHoe none 3emnu u
€ro 3HadeHue ans *KM3Hu Ha 3emne

59

OnbIT Opcteaa. MarHuTHOe none
3NeKTpMYeckoro Toka MarHMTHoe nose KaTyLKu ¢
TOKOM




lMprMeHeHne aNeKTPOMarHMTOB B TEXHUKE.
JTaBopaTopHas pabota "/3yyeHune gencreus
MarHMTHOrO NMons Ha NPOBOAHMK C TOKOM".
OnekTpoasuratesnb NOCTOSAHHOIO TOKA.

60 " 1 0.5
Vicnonb3oBaHve anekTpoaBuraTtenei B
TEXHUYECKNX YCTPOMCTBAX M Ha TpaHCcnopTe.
JTabopaTopHasi paboTa "KoHCcTpyupoBaHue u
nsyyeHve paboTbl anekTpoasuratens".

61 OnbiTbl Papagesi. 3akoH aNeKTPOMarHUTHOWM 1
nHaykumn. MNMpaswuno JleHua

62 3aKkoH anekTpoMarHnTHon nHaykuun. Npasuno 1
NeHua. OnbITel ®apages.

OnektporeHepaTtop. Cnocobbl nonyvyeHus

63 3NeKTPUYECKOI aHeprMn. ANeKTPoCTaHLUUM Ha 1
BO30OHOBNSAEMbIX UCTOYHUKAX SHEPTUM

64 lMoaroTtoBka K KOHTPONbLHOWM paboTe Mo Teme 1
"OnekTpuyeckne n MarHuTHbole siBneHns"

65 KoHTponbHasa paboTta no teme 1
"OneKkTpuyeckne N MarHUTHble ABrneHns"

66 Pe3epBHbIf ypok. PaboTa ¢ TekcTamu no teme 1
"Tennosble aBneHns"

67 PesepBHbIi ypok. PaboTa ¢ Tekctamu no teme 1
"ToCTOSIHHbIN ANEKTPUYECKNIA TOK"

68 PesepBHbIi ypok. PaboTa ¢ Tekctamum no teme 1
"MarHuTHble aBneHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KIIACC

Ne

i Tema ypoka

KomnunuectBo uacoB

MexaHunyeckoe
OBWKEHMue.
1 | MatepuanbHas Touka.
MHCTpyKTax no
TEXHUKe
©e3onacHoCcTu.

CucTtema otc4eTa.
OTHOCUTENBHOCTL
MeXaHNYeCKoro
OBWKEHUS

Bcer
0

Kontponbnsl  [IpakTnuecku
€ paboThI € paboThI

[ara
HA3y4YEeHU
A

DNEeKTPOHHBIE
QppoBbIe
00pa3oBaTeNbHBI
€ pecypchl

PaBHOomMepHOe
3 | npamonuHeHoe
ABWKEHNe

HepaBHomepHoe
NPAMOSIMHENHOE
4 | puxkenune. CpeaHss
N MrHOBEHHas
CKOPOCTb

MpsmonuHenHoe
paBHOYCKOpEHHOE
OBWXKEHNE.
YckopeHue

CkopocTb
NPsSIMONMHENHOro
paBHOYCKOPEHHOrO
asuxeHus. 'padumk
CKOpPOCTM.
JTaBopaTopHasi
paboTta 3 1
"ccnepoBaHue
paBHOYCKOPEHHOTO
OBWKeHus 6e3
HavanbHown ckopocTn"
WHcTpykTax no 16

JlabopaTopHas
paboTta Ne 2
"OnpepenexHue
yCKOpeHus Tena npu
paBHOYCKOPEHHOM




OBWKEHUM Mo
HaKMOHHOM
nnockocTn".
UHCTpyKTax no
TEXHUKe
©e3onacHoCcTuL.

PaBHomepHOe
OBWKEHne no
OKPY>XHOCTH.

Mepwoa n vacToTa
obpalueHus.
JlnHenHas v yrnosas
CKOpPOCTH

10

LleHTpocTpemutenb
HOe yCcKopeHue

11

12

MepBbI 3aKOH
HbtoToHa. Bektop
cunbl

BTopoi 3akoH
HbtoToHa.
PaBHogewcTBytowwas
cuna

13

14

15

TpeTunit 3akoH
HbloToHa.
Cynepnosunuus cun

CBobogHoe
nageHve Ten.

3akoH BcemunpHoro
TAroTEHUA.

16

17

YckopeHue
cBobOAHOro NageHus
Ha 3emne.

PewleHne 3agay no
Teme "Cuna Tsxectu
N 3aKOH BCEMMUPHOTO
TAroTeHus".

18

Cwuna ynpyrocTu.
3akoH Nyka.
KoHTponbHas paboTta
Ne1: MpsimonuHernHoe
paBHOMEpPHOE 1
paBHOYCKOpEHHOE




19

OBWKEHUe

Bec tena.
OBUXYLLErocs c
YyCKOpEeHMEM

20

21

JlabopaTtopHas
paboTta Ne
3«OnpepgenexHne
YKECTKOCTU MPYXNHbBI».
MHCTpyKTax no
TEXHMKE
BesonacHocTu.

Cwuna TpeHus.
PeweHue 3agay Cuna
TpeHus, cuna
ynpyrocTu

22

23

24

25

JTabopaTtopHas
paboTta
"OnpepneneHue
koadhdurumeHTa
TPEHUS CKONbXeHns"

Ypok-koHpepeHuuns
"[lBmKeHne Ten
BOKpYT
rpaBUTaLMOHHOIO
ueHTpa (ConHeuHasd
cucrtema).
[FanakTukun".
OuHamumka
KPMBOJTMHENHOTO
OBWXKEHUS.

PelwweHne 3agay no
Teme "3aKoHbl
HbtoToHa. Cuna
ynpyroctn. Cuna
TpeHns"

WckyccTBeHHble
CryTHUKKN 3emnn.
lNepBas kocmuyeckas
CKOPOCTb.
HesecomMocTb U
neperpysku

26

PaBHoBecue
MaTepuanbHOW TOYKK.
Ab6contoTHO TBEpaoe
Teno. PaBHoBecue




27

TBEPAOro Tena c
3aKpennéHHOW OCbio
BpalleHusa

MoMeHT cunbl.
LleHTp TskecTm

28

29

PeleHne 3agay no
Teme "MOMEHT cunbl.
LleHTp TskecTn"

lNopgroToBka K
KOHTpOnbHOW paboTe
no Teme
"MexaHunyeckoe
OBWKEHMe.
B3anmopeiicteue
Ten"

30

KoHTponbHas
paboTta no Teme
"MexaHnyeckoe
OBWKEHNE.
Bsanmopencrteue
Ten"

31

32

Wmnynbc Tena.
MmMnynbc cunbl. 3akoH
CcoXpaHeHus
nMnynbca. Ynpyroe u
Heynpyroe
B3anMopencTeme

PewweHne 3agay no
Teme "3akoH
COXpaHeHust
nmnyrnsca"

33

34

35

YpOoK-KOHhepeHLms
"PeakTnuBHoe
OBWXeHWe B npupoae
N TEXHUKE"

MexaHunyeckas
paboTa 1 MOLLHOCTb

PaboTta cunbl
TAXEeCTU, cunbl
YMPYrocT! 1 cunbl
TpeHus

36

JlabopaTopHas
paboTta




«Onpegenexnne
paboTbl cuMbl TPEHUSsI
npv paBHOMEPHOM
OBWKEHMM Tena no
roOpuU3oHTanbLHOM
NMOBEPXHOCTNY.
MHCTpyKTax no
TEXHMKE
©e3onacHocTu.

37

38

CBs3b 3HEpPrnn 1
paboThbl.
MoTeHumanbHas
3Heprus

KnHeTuyeckas
aHeprus. Teopema o
KWHETUYECKOM
3Heprum

39

40

3akoH COXpaHeHnA
SHEPINN B ME€XaHUKe

JlabopaTopHas
paboTa «3yyeHne
3aKOHa COXpaHeHUs
3HEeprumn»

41

42

KonebartenbHoe
JBWKeHue 1 ero
XapaKTepUCTUKK

3aryxatwouine
konebaHus.
BbIHY>XOeHHbIe
konebaHus. PesoHaHC

43

MaTtemaTnyeckmnn n
NPYXMHHbBIA MAATHUKA

44

Ypok-
nccrnepoBaHue
«3aBUCNMOCTb
nepvoga konebaHun
OT XKEeCTKOCTU
MPY>XMHbI 1 Macchl
rpysa»

45

MpeBpaLLeHme
3HEprnn nNpwm
MeXaHU4YeCKMX
konebaHusax




46

47

JlabopaTopHas
paboTa
«Onpepgenenune
YacToTbl M Nepuoaa
KonebaHumn
NPY>XMHHOIO
MasiTHUKa».
MHCTpyKTax no
TEXHMKE
©e3onacHoCcTM.

JlabopaTopHas
pabota «[poBepka
He3aBMCMMOCTH
nepuoga konebaHunn
rpysa, noABeLLeHHOro
K HUTW, OT Macchbl
rpysa»

48

49

50

51

MexaHunyeckne
BOnHbI. CBoWCTBA
MeXaHNYeCKNX BOMH.
MpogonbHbIe M
nonepeyHble BOJHbI

Ypok-koHpepeHuuns
"MexaHun4yeckue
BOJIHbI B TBEPAOM
Tene. Cencmmyeckune
BOJTHbI"

3BYK.
PacnpocTtpaHeHue u
OTpaxeHue 3BykKa

Ypok-
nccrnegoBaHue
"HabntogeHue
3aBMCUMOCTU BbICOTHI
3ByKa OT YacToTbl"

52

53

"poMKOCTb 3BYKa U
BblCOTa TOHA.
AKyCTUYECKUI
pes3oHaHc

Ypok-KoHpepeHuus
"YnbeTpassyk u
WH(ppa3ByK B
npupoae un TeXHuke"

54

MNoagroToBka K
KOHTpOJSbHOW paboTe




55

56

no Teme "3aKoHbl
COXpaHeHus.
MexaHunyeckune
konebaHusa n BonHb!"

KoHTponbHas
paboTa no teme
"3aKoHbl COXpaHEHMs1.
MexaHunyeckne
konebaHus u BomnHbI"

OneKkTpoMarHnTHoe
none.
OneKkTpoMarHuTHble
BOJHbI

57

CsouctBa
3NEKTPOMAarHUTHbIX
BOJTH

58

YpOK-KOHhepeHLms
"WWkana
3ANEKTPOMarHMTHbIX
BOJTH.
VMcnonb3oBaHue
3ANEKTPOMarHMTHbIX
BOJTH A1 COTOBOW
cBA3n”

59

Ypok-
nccnegosaHune
"M3yyeHue cBoncTB
3NEKTPOMAarHUTHbIX
BOJTH C NMOMOLLbIO
MOBUNBHOrO
TenedoHa"

60

61

PeweHune 3agad Ha
onpepeneHve
YacToTbl U ONMNHbI
SJ'IeKTpOMarHMTHOﬂ
BOJTHbI

OrneKkTpomarHmMTHas
npupoaa ceeTa.
CkopocTb cBeTa.
BonHoBble cBoMCTBa
cBeTa

62

VicTouHuKM cBeTa.
MpamonuHenHoe
pacnpocTpaHeHune
cBeTa. 3aTMeHus




63

ConHua v JlyHbl

3aKoH oTpaxeHus
cBeTa. 3epkana.
PeweHune 3agay Ha
npyuMeHeHne 3akoHa
OTpaXxeHusi ceeTa

64

65

66

67

lMpenomnexHune
cBeTa. 3akoH
npenomrneHnsi ceeta

MonHoe
BHYTpEHHEE
oTpaxeHue ceeTa.
Mcnonb3oBaHue
MOMHOrO BHYTPEHHErO
OTpaXkeHus B
ONTUYECKUX
cBeToBOAAax

JlabopaTopHas
paboTta
"MiccnepoBaHue
3aBUCUMMOCTM yrna
npenomneHns
CBETOBOrO fy4a oT
yrna nageHus Ha
rpaHuue "Bo3ayx-
ctekno™

YpOoK-KOHpepeHLms
"cnonb3oBaHue
MOSHOrO BHYTPEHHErO
OTPaXeHUs:
CBETOBOAbI,
ONTUKOBOJTOKOHHAS
cBA3b"

68

69

70

JInH3bl. OnTn4eckas
cuna rnuH3bl

MocTpoeHune
n3obpaxeHui B
NMH3ax

JlabopaTopHas
paboTta
"OnpeaenexHue
POKYCHOro
pPacCTOsIHUS U
ONTUYECKON CUIbI




71

cobupatowen nuH3bl"

Ypok-KoHbepeHuus
"OnTnyeckne
nunH3oBble Npnbopsbl”

72

na3 kak
onTnyeckas cucTema.
3peHune

73

74

75

76

YPOK-KOH(hepeHUms
"[edekTbl 3peHust.
Kak coxpaHutb
3peHne"

PasnoxeHwve
benoro ceeTa B
cnekTp. OnbITbl
HbtoToHa. CrnoxeHne
cnekTpanbHbIX
uBeToB. ucnepcus
cBeTa

JlabopaTopHas
pabota "OnbITbl MO
pa3noxeHuto 6enoro
cBeTa B CMEKTp U
BOCMPUSTUIO LBETA
npegMeToB Npu MX
HabngeHun Yyepes
uBeToBble hunbTpbI”

YpoK-npakTukym
"BonHoBble cBoncTBa
cBeTa: agucnepcus,
NHTEepdepeHuns u
andpakuymnsa”

77

78

79

OnbITbI
Pesepdopaa n
nnaHeTapHas MO4erb
aToma

MoctynaTsel Bopa.
Mogenb atoma bopa

WMcnyckaHne u
norrowieHne ceeta
aToMOM. KBaHThI.
JInHenyaTtble cnekTpbl

80

Ypok-npakTukym
"HabntogeHve




81

CNeKTpoB
ncnyckaHuns"

PagnoaktnBHoOCTb 1
eé Buabl

82

CtpoeHune
aTOMHOro sapa.
HyknoHHas mogenb

83

84

PagnoakTuBHble
npeBpaLleHms.
MN3oTonbl

PeweHune 3agay no
Teme:
"PagnoaktnBHble
npespaLleHns”

85

86

Mepnog
nonypacnaga

Ypok-koHpepeHuuns
"PagnoaKkTuBHbIE
N3ry4YyeHns B
npvpoae, MeguumnHe,
TexHuke"

87

88

AnepHble peakUuu.
3aKoHbl COXpaHeHus
3apa00BOro u
MaCcCOBOro Ymcen

OHeprusi cBa3m
aToMHbIX gaep. CBsA3b
MaccChbl 1 3HEeprnn

89

PellueHne 3agay no
Teme "AgepHble
peakuun”

90

91

Peakunn cnHTesa un
aenexuvs apep.
VCTOYHUKM 3HEprum
ConHua v 3Bé3n

Ypok-KoHpepeHuus
"ApnepHas
aHepreTuka.
Dencteus
paanoaKkTUBHbIX
N3nyYeHnin Ha XuBble




92

93

opraHusmb!”

MoarotoBka K
KOHTpOnbHOW paboTe
no Teme
"OnekrpomMarHuTHoe
none.
OnekTpoMarHuTHbIe
BOIHbl. KBaHTOBbIE
saBneHns"

KoHTponbHas
paboTta no Teme
"OnekrpomMarHuTHoe
none.
OnekTpOMarHuTHbIe
BOMHbI. KBaHTOBbIE
aBneHns"

94

lMoBTOpEHME,
o0600LLeHne.
JlTabopaTopHbie
paboTbl No Kypcy
"Bsanmopencreune
Ten"

95

96

97

lMoBTOpEHME,
o0600LLeHne.
PelueHune pacyeTHbIX
N Ka4yeCTBEHHbIX
3ajay no teme
"TennoBble
npouecco!”

lMoBTOpEHME,
0606L1eHue.
PelueHune pacyeTHbIX
N Ka4YeCTBEHHbIX
3apav no teme "Krg
TENMoBbIX
asuratenen”

lMoBTOpEHME,
0600LLeHne.
PelueHune pacyeTHbIX
N Ka4YeCTBEHHbIX
3agad no teme "Kra
3NeKTpoycTaHoBOK"

98

MoBTOpEHME,
ob6o0bLeHne. PaboTa
C TEKCTamu Nno Teme
"3aKoHbI COXpaHeHus




B MexaHuke"

MoBTOpEHME,
0606LeHue.
99 | NabopaTopHbie 1
paboTkl No Kypcy
"CeeToBble ABNEHNS"
lMoBTOpEHME,
10 | 0606weHne. PaboTta 1
0 | c TekcTamm No Teme
"CBeToBble SABNEHns"
10 Utoroeas 1
1 | koHuTponkHas pabota
Ob6obuwatowee
10 | noeTopeHue
JKeKypeus - urpa 1
2 «[lyTewecTtBune no
ropoay cusnkos» ""
OBIIEE KOJIMYECTBO
YACOB IIO 102 27
[TPOIT'PAMME
ITPOBEPAEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A OCHOBHOI
OBPA3OBATEJILHOM I[TPOTPAMMBI OCHOBHOI'O OBIIETI'O OBPA3OBAHUA
7 KIIACC
Kon o
[IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
[IPOBEPSEMOTO .
00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pesynbTara
11 HCIIOJIb30BATh U3YYEHHBIE ITOHATHS
19 pa3IM4aTh SBJICHUS 110 OMIMCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE
' OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUINUECKOE SIBIICHUE
pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (PU3NYECKUX SBIICHUN B
1.3 OKPY’KaIOIIIeM MHPE, B TOM YHcIie (PU3UIECKUE SIBICHHS B IPUPOJE, IPH
9TOM TIEPEBOIUTH MPAKTUUECKYIO 3a71a4y B yU€OHYIO, BBIJCISITh




14

1.5

1.6

1.7

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKM) PUINICCKUX SIBICHUI

OIUCHIBATH U3YYECHHBIC CBOWCTBA TE U (PU3MUECKHE SBICHHS, HCIIOIb3YS
(du3nyecKkre BEeIMYMHBI, IPU ONIMCAHWUHU NIPABUIBHO TPAKTOBATh (hYU3NUECKUIT
CMBICTI HCTIOJIb3YEMbIX BEJIMUUH, X 0003HAYCHUS U €IMHHUIIBI (PU3MUECKIX
BEJINYMH, HAXOUTh ()OPMYJIbI, CBA3BIBAIOLINE TAHHYIO (PU3HYECKYIO
BEJIMYUHY C IPYTUMHU BETMYUHAMH, CTPOUTH TPaPUKH U3YIEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYHH

XapaKTCpPU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/I€ SABJICHUS U ITPOLCCCHI,
HCIIOJIB3Ys U3YUYCHHBIC 3aKOHEI, ITPU 3TOM AaBaTh CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHA U 3allMChIBATh €0 MaTEMaTHYC€CKOEC BEIPAKCHHUE

OOBSACHATH GU3HYECKHUE SBJICHUS, IIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIC U

B KOHTEKCTE CUTYAlMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapAKTEPa: BbIABIIATH

MPUYUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHUE U3 | — 2 TOTUYECKUX

IIaroB ¢ Oonopoi Ha 1 — 2 u3y4eHHBIX CBOMCTBA (PU3UUECKUX SBIICHHIA,
(U3HUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiath pacy€THble 3aa4u B 1 — 2 nelCTBUS, UCTIOIb3YS 3aKOHBI U
dbopMyIibl, CBSI3bIBaIOIINE (PU3HUECKHUE BEJIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUS 33]]a4 3alHUChIBaTh KPATKOE yCIOBHE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B OPMYJIIBI U IPOBOAUTH PACUETHI, HAXOAUTDH CIIPABOYHbBIC
JIaHHbIE, HEOOXOIMMBIE /IS PEIICHUS 3a/1a4, OIIEHUBATh PEATUCTUYHOCTh
MOJTYYEHHON (PU3MUECKON BEITUYUHBI

1.8

pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUTh ITPHU TOMOIIU
(U3MYECKUX METO/I0B, B ONIMCAHUHU UCCIIEOBAHUS BBIACIATH IPOBEPSIEMOE
MPENoI0kKeHne (THIO0Te3y), pa3iuyaTh U HHTEPIPETUPOBATH MOJTyUYEHHBIH
pe3yJbTaT, HaXOUTh OIIUOKH B XOJI€ OIbITA, 1€1aTh BBIBOABI 110 €T0
pesynbTaTam

1.9

1.10

MIPOBOJIUTH OMBITHI TTO HAOIOIEHUIO (PU3HUECKUX SBJICHHUHN I (PU3NIECKUX
CBOMCTB TeJ: (OPMYTUPOBATH MPOBEPSEMBIE TIPEATIOTI0KEHUSI, COOMPATH
YCTaHOBKY U3 MPEIOKEHHOTO 000PY/I0BAHHUS, 3aMCHIBATH X0/ OMbITa U

(bopMyTUPOBaTh BHIBOIBI

BBIIIOJIHATH IIPSIMBIE U3MEPEHUS C UCIIOJIb30BAHUEM aHAIIOTOBBIX U
U POBBIX MPHOOPOB, 3aMUCHIBAThH MOKA3aHUS IPUOOPOB € yUETOM
3aJJaHHOI a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH

1.11

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMYHUHBI OT
JIPYTOM C UCTOJIb30BAHUEM TIPSIMBIX U3MEPEHUI, YHaCTBOBATH B
MJITAHUPOBAHUH YU4€OHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY W BBITIOJIHATH
W3MEPEHHUS, CIIeTYs PEJIOKEHHOMY TUTaHy, (PUKCHUPOBATH PE3YIbTAThI
MOJIy9€HHOM 3aBUCUMOCTH (PU3MUECKUX BEIIUYUH B BHJIC TIPEIOKEHHBIX




1.12

TaGHI/H_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJABI IO PE3yJIbTaTaM UCCICAOBAHUA

MIPOBOJUTH KOCBEHHBIE U3MepEHUs (PU3NUECKUX BEIMYHH, CIeLys
MPEJI0KEHHOW HHCTPYKIUU: TIPU BBIOJTHEHUH U3MEPEHU coOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM
BEJIMYUHBI

1.13

1.14

coOJIIO1aTh MpaBHiIa TEXHUKH O€30MACHOCTH MPU paboTe ¢ 1adopaTOpHBIM
obopynoBaHueM

yKa3blBaTh IPUHIIUIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOHCTB,
XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX PUOOPOB U
TEXHUUYECKHUX YCTPOUCTB C MOMOIIBIO UX OMHCAHUS, UCTIONb3YsI 3HAHUS O
CBOICcTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

1.16

1.17

NPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) IPAKTUIECKOTO
HUCIIOJIb30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAaHUH B HOBCGHHGBHOﬁ KU3HU JI1
obecriedeHrst 6€30MaCHOCTH MTPHU OOPAICHNUH C TPHOOPAMH U TEXHUUECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbSI U COOITIOICHHSI HOPM IKOJIOTHYECKOTO
HOBEJICHUS B OKPYKaIOIel cperie

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaLuK B ceTh VIHTepHeT B
COOTBETCTBUHU C 3alaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOLIUXCS
3HAaHUH U HyTéM CpaBHCHHA pa3JIMIHbIX HCTOUYHWKOB BBIJACIATH
nMH(pOpMalLIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET OBIThH
HEJIOCTOBEPHOM

WCIOJIb30BaTh MPU BHITIOTHEHUH YUEOHBIX 3aJaHII HAYYHOMOMYJISIPHYIO
aUTepaTypy (pU3MUEeCKOro colepikaHus, CIIPaBOYHbIE MaTEPHAIIBI, PECYPCHI
cetu HTEpHEeT, BIaieTh NpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB HHPOPMAIUHN PU3NIECKOTO COIEPKAHUS, B TOM
qucie MyOIuYHO AeaTh KpaTKUe COOOLIEHMsI O pe3yJIbTaTax MPOEKTOB WIH
y4eOHBIX HCCIeA0BaHUMN, IPU ATOM I'PaMOTHO HCIOIb30BaTh U3yUEHHBIN
NOHATUIHBIN annapaT Kypca (U3MKH, CONPOBOXKAATh BHICTYIUICHUE
[Ipe3eHTalueH

TIPY BBITIOJTHEHUH YYeOHBIX IPOEKTOB M HCCIEAOBAHUN pacIpeiesaTh
00513aHHOCTH B TPYIITIE B COOTBETCTBUU C TIOCTABJIICHHBIMU 33/1a4aMHU,
CJIEINTH 3a BEITIOJTHEHHNEM IIJIaHa JIEHCTBUM, aJeKBAaTHO OICHUBATh
CcOOCTBEHHBIN BKJIAJ B ICITEIILHOCTh TPYIITIHI, BRICTPAUBATh
KOMMYHHKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX




8 KIIACC

Kon
IIpoBepsieMble IpeAMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM
IPOBEPSAEMOTO .
00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMs
pe3yJibrara
11 HCIIOJIb30BAaTh ITOHATHUSA
12 pa3ianyaTh SBJICHMS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
' OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBIEHUE
pacrio3HaBaTh MPOSBICHNUE U3YUCHHBIX (PU3NUECKUX SBJICHUH B
13 OKpY’KalolleM MHpe, B TOM 4Hcie Gpusnueckue sBiaeHus B IpUpoe, Ipu
' 9TOM MEPEBOJUTH MIPAKTUYECKYIO 3a7auy B yueOHYI0, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUIN
OIMCHIBATh M3yUYCHHBIE CBOMCTBA TEJ U (PU3NYECKUE SBICHUS, HCIIOIB3Y I
(¢u3nyecKue BEeIUYUHBL, IPU OMMCAHUN IIPABUIIBHO TPAKTOBATh (PU3NUECKUIM
14 CMBICJI UCTIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €AMHUIbI (PU3NIECKUX
' BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE TAHHYIO (DU3HYECKYIO
BEJIMYUHY C JPYTUMH BEIMYUHAMU, CTPOUTH I'papUKH U3YUEHHBIX
3aBUCUMOCTEH (prU3MUeCKUX BEINYUH
XapaKTepu30BaTh CBOWCTBA Tell, (PU3UUECKUE SBJICHUS U MPOLIECCHI,
1.5 UCIOJIb3YSl U3YUYEHHbIE 3aKOHBI, IIPY ATOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY

3aKOHA U 3alMCbIBATh €ro MaTCMAaTHYCCKOC BhIPAXKCHUC

0OBACHATH (1)I/I3I/ILICCKI/IG MpoHecChbl 1 CBOMCTBa TCJI, B TOM YUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XaPAKTCPA: BBISABIATH
1.6 MNPUIUHHO-CJIICACTBCHHBIC CBA3U, CTPOUTH 00BsicHeHHE B3 | — 2 JTOTHYEeCKUX
maroB ¢ MIOMOIIBIO 1-2 HN3YYCHHBIX CBOMCTBaA (I)I/I3I/I‘-ICCKI/IX HBHeHI/II\/’I,
(1)I/ISI/I‘~IGCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemarh pacy€THbIC 3a7a4M B 2 — 3 IEWCTBUSA, UCMOJIb3YS 3aKOHBI U
(dbopMyIIbl, CBsI3bIBAIOIINE (DU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSI 3a]1a4¥ 3alIMChIBATh KPATKOE YCIOBUE, BBISBIISITH HEIOCTATOK

1.7
JAHHBIX JJIs1 pEIIeHUs 3a/1a4i, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUIsL €€ peleHus, IPOBOJUTD PACU€Thl M CPAaBHUBATH ITOJIyYEHHOE 3HAYCHUE
(u3n4ecKoil BETMUNHBI C U3BECTHBIMU JIAaHHBIMU
pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOYKHO PEIIUTh IPU TOMOIIU
1.8

(1)I/I3I/I'-IeCKI/IX MCTOJO0B, UCITIOJIB3Ys OIIMCAHNUEC UCCIICA0BAHUA, BBIACIIATD
IIPOBEPACMOC MPECAIIOTIOKECHUC, OICHUBATE IPAaBUIJIIBHOCTD IMOPAIKA




1.9

MIPpOBCACHUA UCCICAOBAHN, 1CJIaTh BBIBOAbI

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (PU3NUECKUX SBICHUM WU (PU3NIECKUX
CBOICTB Tem: GOpMYINPOBATH IPOBEPSEMBIE MTPEATIONIOKEHUSI, COOUPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000pY/I0BaHMsI, OMUCHIBATH X0/ OMbITA U

(dbopMyIIHpPOBaTh BHIBOJIBI

1.10

1.11

1.12

1.13

BBITOJHATH IMIPAMBIC U3BMCPCHUS C UCITIOJIb30BAHUECM aHAJIOT'OBBIX HpI/I60p0B u
JTaTYNKOB (PU3MUYECKUX BEJIMYMH, CPABHUBATH PE3YJIbTATHl U3MEPEHUII C
y4€TOM 33/1aHHOI aOCOIFOTHON MOTPEIIHOCTH

IIPOBOAUTE UCCIIEAOBAHNUE 3aBUCMOCTHU O,I[HOfI (l)I/ISPI‘leCKOﬁ BCIMYHHBI OT
,Z[perfI C UCITIOJIb30OBAHUEM IIPAMBIX H3MepeHHﬁI IIaHUPOBATb
HCCICOOBAHUC, CO6I/IpaTB YCTaHOBKY U BBIIIOJIHATE U3MEPCHUS, CIICAY S
MMPEAJIOKCHHOMY IJIaHY, (bHKCHpOBaTB PE3YyIbTAaThbl HOqueHHOﬁ
3aBUCHUMOCTH B BHJIC Ta6JII/III n I‘pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3yJIbTaTaM
HUCCICI0BaHUA

MMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/III€CKI/IX BCJIMYMH: INIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CJICAYA
HpeHHO)KeHHOﬁ HHCTPYKIUU, U BBIYUCIIATh 3HAUYCHUC BCIINYHUHBI

coOJIr0aTh MpaBuiia TEXHUKH 0€30IIaCHOCTH IIpH padoTe ¢ 1abopaTOPHBIM
o0opyaoBaHreM

1.14

1.15

1.16

XapaKTepU30BaTh MPUHLMUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPONCTB C ONOPOI Ha MX ONMHUCAHMSI, UCIIOJIb3YS 3HAHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH

pacIo3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOMUCTBA U U3MEPUTEIIBHbIE
MpUOOPHI O CXeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATH CXEMbI
JJIEKTPUYECKUX LIETIEN C TIOCIIEN0BATENBHBIM U NMAPAIJIEIBHBIM COEIUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAUEHUS PJIEMEHTOB DJIEKTPUUECKHUX
neneu

MPUBOJIUTH MPUMEPHI (HAXOIUTH HHPOPMAIUIO O TPUMEPaX) MPAKTHIECKOTO
UCIOJIb30BaHUS (PU3NUECKUX 3HAHUI B MOBCETHEBHOM JKU3HU JIJIsS
obecriedeHrs: 6e30MaCHOCTH MPU OOPALIEHUH C TPUOOPaAMH U TEXHUUECKUMHU
YCTPOHCTBAMM, COXpAHEHHUS 3/JOPOBbS U COOIIOCHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKpYXKaloUleH cpene

1.17

OCYIIECTBIISATh NOUCK MH(pOpMaK (PU3MUECKOTO COJIEPKaHUS B CETH
HHTepHeT, Ha OCHOBE NMEIOIIMXCS 3HAHUM U IIyTEM CPAaBHEHHUS
JIOTIOTHUTEIbHBIX UICTOYHUKOB BBIJIENATH HH(OPMALNIO, KOTOpas SBISETCS




1.18

MPOTHUBOPEYNBON MIIN MOXKET ObITh HEJOCTOBEPHOI

MCIOJIb30BaTh IIPU BHIMOIHEHUH YU€OHBIX 3aJaHUI HAyUYHO-TIOMYJIAPHYIO
aUTepaTypy (pU3MUECKOro coliep:kaHus, CIPaBOYHbIE MaTepPHAIIbI, PECYPCHI
cetu MHTepHeT; BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC MMCHMCHHBIC U KPATKUE YCTHBIC COOOIICHHUS,
0000111251 THPOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NIECKOTO
COJICpKaHHUs, B TOM YHCJIE MyOJUYHO MPEICTABIIATH PE3yJIbTaThl POSKTHOU
WM MCCIIEIOBATEIILCKON ICATEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIH30BATh
M3yUYCHHBIN MOHITUIHBIN anmapaT Kypca GU3MKH, COTPOBOXKIATh
BBICTYIUICHHE TIPE3eHTaIeiH

1.20

IIPU BBITIOJIHEHUH YUEOHBIX TPOEKTOB U HCCIEA0BaHUN (PU3UUECKUX
MPOIIECCOB paclpeneisaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3aJja4aMu, CIEAUTH 3a BBIIIOJHEHUEM IUIaHA JACHCTBUI U
KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA B
JIEATEIIbHOCTD IPYIINbI, BBICTPAUBAaTh KOMMYHHUKAaTHUBHOE B3aUMOJICHCTBUE,
MIPOSBIISAS TOTOBHOCTD pa3peniaTb KOHPIUKTHI

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yabTara

11

1.2

IIpoBepsiemble IpeaMETHBIE PE3YJIbTaThl OCBOCHUS OCHOBHOMN
00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pa3jinviaThb ABJICHUS 110 OMMUCAHUTIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIMIUX JAHHOC (I)I/I3I/I‘ICCKOC SBJICHUC

1.3

1.4

pacro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B
OKpYXaroIleM MUpPE, B TOM uucie pu3ndeckue sIBjIeHus: B IpUpoJie, Mpu
3TOM MEPEBOJUTH MPAKTUYECKYIO 331a4y B Y4eOHYIO, BBIIEISTh
CYILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

OTMCHIBATh U3yUYCHHbIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, HCIIONIB3YS
¢u3nvecKkre BEIMYUHBI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJTMUNH, 0003HAUYEHUS U €AMHUIBI (PU3UYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMHU, CTPOUTH IPaPUKU U3yUEHHBIX




1.5

3aBUCUMOCTEH (hPU3NYECKUX BETUUUH

XapaKTCpU30BaATh CBOMCTBa TCII, (1)I/ISI/I‘ICCKI/IC SABJICHUSA U IIPOLECCHI,
HCIIOJIB3YS U3YUYCHHBIC 3aKOHBI, IIPU 3TOM AaBaThb CJIIOBECHYIO
q)OpMy.]'II/IpOBKy 3aKOHa U 3allMChIBATH €I'0 MaTEMAaTUYCCKOC BBIPAXKCHUE

1.6

1.7

1.8

0OBSICHATH (PU3UYECKUE MPOLIECCHl M CBOIMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BhIABIATH
MPUYUHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH O0BICHEHHE U3 2 — 3 TOTHYECKUX
I1aroB € MOMOIIbIO 2 — 3 N3YYEHHBIX CBOMCTBA (PU3NUYECKUX SIBIICHHIA,
(GU3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

peuath pacuéTHbIe 3a77a4u (ONUparonirecs Ha CUcTeMy u3 2 — 3
YpaBHEHUI), HCTIONB3YsI 3aKOHBI M (JOPMYJIBI, CBSA3BIBAIONINE (hHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJ]a4M 3alIUChIBATh KPATKOE
YCIIOBUE, BBISBIISATH HEAOCTAIOIINE WU U30BITOUHBIE JaHHbIE, BBIOMPATH
3aKOHBI U POPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOIUTH PACUETHI U
OLICHUBATh PEATMCTUYHOCTD MOJyYECHHOTO 3HaUCHHsI (pr3muecKon
BEITUYUHBI

pacrno3HaBaTh NPoOIEMbl, KOTOPbIE MOYKHO PEIIUTH IPH ITOMOLIH
(U3MYECKUX METO/I0B, UCTIOb3YS OMMCAHUE HCCIEI0BAHUS, BBIICISTh
MIPOBEPSIEMOE MPEINOI0KEHHE, OLIEHUBATh MTPABHIIBHOCTD MOPSIIKA
MIPOBEACHUS UCCIICIOBAHMUS, JIETaTh BBIBOIbI, HHTEPIIPETUPOBATh
pe3yabTaThl HAOTIOIEHUN U OTIBITOB

1.9

1.10

1.11

IMPOBOAUWTL OIIBITHI 11O Ha6J'IIOI[€HI/IIO (1)H31/I‘-I€CKI/IX SIBJICHUH WITH (1)I/ISI/I‘~IGCKI/IX
CBOMCTB T€J: CAMOCTOATEIBHO COOUPATh YCTAHOBKY M3 N30BITOYHOIO
Habopa 000pyI0BaHUS, OMKCHIBATh X0 ONbITA U €0 Pe3yJIbTATHI,
(bopMyIMpOBATH BBIBOIBI

MIPOBOJIUTH NPH HEOOXOAUMOCTHU CEPHUIO MPSAMBIX U3MEPEHUHN, ONpeemsis
CpelHee 3HaueHHEe U3MepsieMol BeTNUMHbI ((POKyCHOE paccTosTHUE
coOuparo1iel J1UH3bI), 000CHOBBIBATh BHIOOP crioco0a U3MEPEHUs

(u3MepuTeIpLHOTO MpUOdOpa)

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3UUECKUX BETMYHH C
MCII0JIb30BaHUEM NPSIMBIX U3MEPEHUN: TUIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENTbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTATHI
MOJTyYEHHOH 3aBUCUMOCTH (PU3NUECKUX BEJTMYUH B BUJE TAOIUIH
rpauKoB, JeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

1.12

MIPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3MUECKUX BEJIUYUH: MJIAaHUPOBATh
U3MEpEeHUs], COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH
WU3MEPEHMS], CIIENYsI MPEI0KEHHON NHCTPYKIUH, BBIYUCIIATh 3HAYECHHE
BEJIMYMHBI U aHAIIM3UPOBATH ITOIYUYEHHBIE PE3YJIbTAThI C Y4ETOM 3aJaHHOU



1.13

IIOIPELIHOCTH U3MEPEHUN

cOOJII0IaTh MPpaBHJIa TEXHUKUA O€30MACHOCTH NIPU paboTe ¢ JIaO0OPaTOPHBIM
obopytoBaHUEM

1.14

1.15

pa3nuyaTh OCHOBHbBIE PU3HAKU U3YUYEHHBIX (PU3HMUECKUX MOJENeil:
MaTepHuaibHasi TOuKa, a0COIIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JIMH3a, IUIJAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJEIb
aTOMHOTO s1pa

XapaKkTepu30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX PUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOI Ha X OMUCAHMUSI, UCIIOJNIb3YS 3HAHUSA O
CBOMCTBaX (PM3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE
3aKOHOMEPHOCTH

1.16

1.17

HCII0JIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKUX
YCTPOICTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJOTUYECKUX ITPOLIECCOB NPU
peIiCHUN y‘{e6HO-HpaKTI/I‘~I€CKI/IX 3aJa4d, OIITHYCCKUEC CXEMBI IJIsA
MOCTPOCHHS N300paKEHUH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JTHH3e

MPUBOAMTH TIPUMEPHI (HAXOIUTh HH(GOPMAIIHIO O IPUMEPAX )
NPaKTUYECKOTO MCIIOJIb30BaHMsI (PU3MUECKUX 3HAHHI B TIOBCEAHEBHOM
YKU3HM 7151 oOecrieueHrst 0€3011aCHOCTH TP OOpaIlleHUH ¢ TPUOOpaMu 1
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHUS 3I0POBbS M COOJFOICHUS] HOPM
HKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOIIEH cpefie

1.18

1.19

1.20

OCYIIECTBIIATH OUCK UH(OpMaLIUK (PU3HUECKOTO COAEPKAHUS B CETH
HHuTepHeT, caMoCTOATENbHO (POPMYIHPYS MOMCKOBBIN 3apoc, HAXOIUTh
MyTH OIpEeNIEHHs JOCTOBEPHOCTH MOJTy4eHHON HH(OpMAIIMK HAa OCHOBE

UMEIOIINXCS 3HAHUU U JTOMOJIHUTENIBHBIX HCTOYHUKOB

WCIOJIb30BaTh MIPU BHITIOTHEHUH YU€OHBIX 3aJJaHII HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy PU3NYECKOrO COEPIKaHUs, CIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
CeTn I/IHTCpHeT; BJIAJACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHHA TCKCTA,
npeoOpa3zoBanus HHGOPMAIIMHU U3 OJTHON 3HAKOBOUW CHCTEMBI B IPYTYIO

co3aaBaThb coOCTBEHHBIE MUCHMEHHEIE U YCTHBIC COO6HI€HI/ISI Ha OCHOBE
nH(pOpMAaIUU U3 HECKOJIBKHX UCTOUHUKOB (PU3MUYECKOTO COJIepKAHUS,
nyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHOM WM UCCIIET0BATEIbCKON
JeATEIbHOCTH, IIPYU TOM I'PaMOTHO UCIIOIb30BATh U3yYEHHBIN ITOHATUIHBINA
anmapar u3y4aeMoro pasjena (U3UKU U COMPOBOXK/IATh BHICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPHH CBEPCTHUKOB

1.21

TIPU BHITIOJIHEHUU YYEOHBIX MPOEKTOB U UCCIIETOBAHUMN (PU3MUECKIX
MIPOLIECCOB PaCHPEENIATh 00SI3aHHOCTHU B TPYIIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3aJ]a4aMH, CJICUTH 32 BHITOJTHECHUEM TUTaHA IEHCTBHUM U



KOPPEKTHPOBATh €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA/ B
NEeATEIbHOCTb TPYNIIbl, BHICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEHCTBHE,
MPOSIBIISI TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




IMTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHUSA

Kon Kon
pasnena DJIEMEHTA

7 KJIACC

[IpoBepsieMble JIEMEHTHI COIEPIKAHUS

®U3UKA U EE POJIb B TTIO3HAHUU OKPYXXAIOILET'O MHUPA

11

1.2

®u3suka — Hayka o npupoze. SAsnenus npupoasl. Pusndeckue
SBJICHUS: MEXaHUYECKHUE, TEIUIOBBIEC, JJIEKTPUYECKUE, MATHUTHEIE,
CBETOBBIE, 3BYKOBBIE

duznyeckue BeNIUYUHbL. M3Mepenne Gpru3nueckux BEJIUYUH.
duznueckue npudopsl. [lorpenrHocTh U3MEpPEHUIA.
MexnyHapoaHasi CUCTEMA €AUHULL

1.3

EctecTBeHHOHAYUYHBI METO/1 TO3HAHUS: HAOIIOJCHHE, TOCTAHOBKA
HAy4YHOT'O BOIIPOCA, BBIJIBHIKEHHUE TUIIOTE3, IKCIIEPUMEHT 10
MIPOBEPKE THITOTE3, 00BSICHEHNE HAOIIOIAeMOTO SIBICHUS

1.4

1.5

Onwucanue GpU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH

[IpakTuyeckue paboOTHI:
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TeNa.
Omnpenenenue pasmMepoB MajbIX TEJ.

I/I3MepeHHe TEMIICPATYpPhbl IPHU MTOMOIIHN JKUAKOCTHOI'O TCPMOMETpPA
U IaTYHKa TEMIICpaTypbl

I[TEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA

2.1

2.2

CrpoeHnue BemecTBa: arToMbl M MOJIEKYJIbL, UX pa3Mepsl. ONBITHL,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEUIECTBA

JIBuxeHnue yactull BeuiecTBa. CBsA3b CKOPOCTHU ABMKEHUS YaCTHULL C
Temrneparypoil. bBpoyHoBckoe nBmxenue, Tuddy3us

2.3

BzauMmopeiicTBHe yacTHUIl BEIIECTBA: NPUTSKCHUC U OTTAJIKHUBAHUC



ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH 1
TBEPABIX (KPUCTAJUITMUECKUX) Tel1. B3auMocBs3b Mex 1y

2.4
CBOWMCTBAaMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U UX
ATOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTuueckue padbOTHI:
OrneHka 1uaMeTpa aToMa METOJIOM PSIIOB (C UCIIOJIH30BAHUEM
dororpaduii).
2.6
OMBITHI 110 HAOJIFOICHHUIO TETIOBOTO PACITUPEHHMS Ta30B.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO
MPUTSHKEHUS
JABWXXEHUE 1 B3AUMOJIENCTBUE TEJI
31 Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
' IBHKCHUE
3.9 Cxopoctb. CpenHsisi CKOpOCTb IMPU HEPABHOMEPHOM JIBH)KEHHUU.
' Pacuér myTtu 1 BpeMeHU IBUKEHUS
SBnenue uHepuuu. 3aKoH UHepUUHU. B3auMopeiicTBue Ten Kak
3.3 MpUYMHA U3MEHEHHUsI CKOPOCTH JABMXKEHUS Tesl. Macca kak Mepa
WHEPTHOCTH TeJla
3.4 [TnoTHOCTH BemecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
' enuHAIEe 00bEMa BElIECTBA
3.5 Cuita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. 3mepeHne cuiibl ¢ MOMOIIbIO
' JMHAMOMETpPA
37 SABnenue TATOTeHUS U cuiia TsokecTH. Cuia TSHKECTH Ha IPYTUX
' nnaHerax. Bec Tema. HeBecoMocTh
38 Cwuita Tpenus. TpeHne CKOJIbKEHUs U TpeHUe NoKosi. TpeHue B
' MPUPOJIE U TEXHUKE
39 CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON TPSIMOIA.
' PaBHOelicTBYIOIIIAsA CHIT
3.10 [IpakTuueckue padbOTHI:




OrmpezenieHne CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapUKa B
KUAKOCTH, MOJICIH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK J1ajee).
Omnpenenenue cpegHell CKOPOCTH CKOJIBKEHUS OpycKa WK [IapuKa
10 HAKJIOHHOM T1ocKocTH. OnpeiesieHre MI0THOCTU TBEPIOTO
Tena. ONbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSKEHUS
(mehopmanuu) Ipy>KUHBI OT TPUITOKEHHOU CHITBI. OTBITHI,
JIEMOHCTPHUPYIOIIKE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa COMPUKACAIOIINXCS [IOBEPXHOCTEN

@u3nyecKue SBICHUS B IPUPOJIE: IPUMEPBI JBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSMH B )KMBOM U HEKUBOM NpUpPOJE, AEHCTBUE
CHJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, MOAIINIHUKH
JABJIEHUE TBEP/BIX TEJIL, X)KUJIKOCTEM 1 I'A30B
41 Hasnenne TBEpAOTO Tena. CriocoObl YMEHBIICHUS U yBETUUCHUS
' NaBJICHUS
4 JlaBnenue rasa. 3aBUCUMOCTb JIaBJIC€HUS T'a3a OT 00bEMA,
' TEMIIEPATYPhI
43 [lepenaua naBneHus TBEPABIMU TEJIAMH, KUAKOCTSIMU U Ta3aMu.
' 3akon [lackans. [TneBMaTHUECKUE MAIIIMHEL
44 3aBHCUMOCTH JIaBJICHUS )KUKOCTH OT TIIyOHHBI. [ mapocraTuaeckuit
' napagokc. CooOmraromnyecs: cocyibl. [ uapaBinueckue MeXaHu3Mbl
ATtMmocdepa 3emin u atMmocdepHoe aBiaeHue. [IpuunHel
45 CyLIeCTBOBaHMsI BO3AYIIHOM 060mouku 3emin. OnsiT Toppuueniu.
' 3aBUCUMOCTbh aTMOC(EPHOT0 aBIEHUS OT BBICOTHI HaJl yPOBHEM
Mopst
46 W3mepenue arMmocdepHoro aasienus. [lpubopsl 1ist usmepenus
' arMoc()epHOTO JaBJIECHHS
4.7 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO.
' BriTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBanue
[IpakTuueckue padbOTHI:
4.9 HccnenoBaHue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa

MOTPYy>KEHHOM B JKUJKOCTh YacTH Tena. OnpeaeneHue
BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOIIEN HA TEJIO, TOTPYKEHHOE B




JKUJKOCTh. [IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT MacChl Tesa. OMbITHI,
JEMOHCTPHUPYIOILINE 3aBUCUMOCTb BBITAJIKUBAOIIEH CUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUJKOCTH.
KonctpyupoBanue apeomeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U
onpeaeneHue e€ rpy30noabEMHOCTH

dusnueckue IBICHHS B IPUPOJIE: BIUSHUE aTMOCHEPHOTO

4.10
JIABJICHUS HA )KHBOW OPTaHM3M, IIABAHUE PhIO
TexHuyeckue ycTpoicTBa: COOOIIAIONINECS COCY/Ibl, YCTPOMCTBO
411 BOJIONIPOBO/IA, TUAPABIMYECKHUI TIpecc, MaHOMETp, OapomeTp,
BBICOTOMEP, OPUIHEBOIM HACOC, APEOMETP
PABOTA, MOLIHOCTb, SHEPT U
5.1 Mexanuyeckas pabora
5.2 MexaHnueckasi MOILLIHOCTD
53 [IpocTeie MeXaHU3MBI: pbIYar, OJI0K, HAKIOHHAS TIOCKOCTb.
' [IpaBuno paBHOBecHsI pplyara
5.4 [Ipumenenue npaBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3onotoe npaBusio» Mexanuku. Koagpduuuent nonesnoro
' JeNCcTBUSI MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeNa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
5.8 [Tonnas MmexaHnuueckasi 3HEprus. 3aKOH U3BMEHEHUS] U COXPaHEHUs
' MEXaHUYECKOU SHEPTUH
[IpakTuueckue padbOTHI:
Ornpenenenne padOThI CHIIBI TPEHUS TTPH PABHOMEPHOM JIBHYKCHUH
5.9 TeJla 10 TOPU30HTAJIBbHOM MOBEpXHOCTH. VccnenoBanre ycaoBuid
paBHoBecus pberuara. Mzmepenne KII/ HakTOHHON MTJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUSI MEXaHUIECKON YHEPTUU
5.10 ®u3nuecKue sIBJIEHUS B IPUPOJIE: PhIYary B TeJie YeJIOBEKa
511 TexHuueckue yCTpOMCTBA: pblyar, MOJABUKHBINA U HETIOIBUKHBII

6J'IOI(I/I, HAKJIOHHAA IMIIOCKOCTh, IIPOCTHIC MCXAaHU3MBI B 6LITy



8 KIIACC

Kon Kon
IIpoBepsieMble 371EMEHTBI COJIEPIKAHUS
paszena = »JeMeHTa
TEIUJIOBBIE SAABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJICKYIISIPHO-KHHETHYECKON TEOPHH
6.1 CTpOEHMs BelllecTBa. Macca u pa3mepsl MosieKyl. OMNbIThL,
' HOJTBEPKIAIOIINE OCHOBHBIE IT0JIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOIN TeOpUH
6.2 Mogenu TBEPAOTO, KUAKOIO U ra3000pa3HOro COCTOSHUHN BEILECTBA.
' Kpucrannuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOWCTB ra30B, XKHUIKOCTEH U TBEPABIX TEJ HA OCHOBE
' ITOJIOKEHUN MOJIEKYJISIPHOKMHETHYECKOU TEOPUHU
6.4 CMauuBaHue U KallWUISIPHBIE SBICHUS
6.5 TennoBoe paciMpeHue u cxxaTue
6.6 Temmneparypa. CBsi3b TEMIIEPATYPhl CO CKOPOCTHIO TETJIOBOTO
6 ' JIBAYKEHUS YaCTHILI
6.7 Brytpennss sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEH SHEPTUH:
' TETUToNepeiadya U COBepIIeHNE paboThI
6.8 Bupp! Tennonepenauu: TeIONPOBOIHOCTh, KOHBEKIUS, U3TyYeHHE
6.9 KonngecTBo TemioTsl. Y aenabHas TEMI0EMKOCTh BEIIECTBA
6.10 TennooOMeH U TemyI0BOE paBHOBECHE. Y paBHEHHE TEILIOBOIO
' basanca
6.11 [TnaBnenne M OTBEpeBaHNE KPUCTAITMUECKUX BEIISCTB. Y IebHas
' TEIIOTA IIABJICHHS
ITapoo6pazoBanue u konaencanus. cnapenue. Kunenue.
6.12 VY nenpHas TemioTa Napoodpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATyPhI
KHUIIEHUS OT aTMOC(HEPHOro JaBJIEHUS
6.13 BraxxaocTs Bo3myxa




6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHMs

[Tpunnumer padoTs! TemnoBsix Asurarenei KI1J remmosoro

6.15
JABUIaTCIIA. TennoBwie ABUTaTCJIM U 3allTa OKPYKarolICu CpEabl

6.16 3aKOH COXpaHEeHHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX MpoIeccax

[TpakTudeckue paboTel: ONBITH IO OOHAPYKEHHUIO IEHCTBUS CHIT
MOJICKYJISIPHOTO MPHUTSKCHHUS.

OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIN MM
caxapa.

OnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHs ra30B, KUJIKOCTEH
U TBEPABIX TEI.

Omnpenenenue JaBleHUs BO3yXa B OAJUIOHE IINPUIIA.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JaBJICHHA BO3yXa OT €ro
00BEMa U HarpCBaHus UJIH OXJIAKIACHUA.

HpOBCpKa TUIIOTE3bl TUHEWMHOM 3aBUCUMOCTH JIJIMHBI CTOJ0MKA

6.17 KUAKOCTU B TEPMOMETPUUYECKOM TpyOKe OT TeMIEepaTyphl.

HabutoieHne n3MeHeHus: BHyTPEHHEN SHEpruu Teja B pe3yJbTaTe
TEeIuIonepeiauu U paboThl BHEIITHUX CHJL.

WccnenoBanue siBieHus TeI1ooOMeHa Npy CMEIINBAHUU XOJI0JHOM
U TOpsTYEN BOABI.

Omnpenenenne KOJIMUecTBa TEIJIOTHI, MOJTYYEHHOTIO BOJIOH npu
TEII000MEHE C HarpeThIM METAJUTMYECKUM LIUIHH]IPOM.

Onpenenenue yeabHONU TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue npolecca UCTIapeHus.
OmnpeneneHne OTHOCUTENIBHON BIAXXHOCTH BO3/yXa.

OHpeI[CJ'ICHI/IC YHCHBHOﬁ TCIJIOTHI IIJIABJICHUA JIbJaA.

®dusnueckue sBJIEHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSHKEHUE U
KalUJUISIPHBIC SIBIICHUS B TIPUPO/JIE, KPUCTAILIBI B IPUPOJIE,
n3nydenue CouHIla, 3aMep3aHie BOJOEMOB, MOPCKHE OPHU3HI;
o0Opa3oBaHHE pOChl, TYMaHa, UHEs, CHETa.

6.18

TexHn4eckue yCcTponCcTBa: KalWUIAPHI, IPUMEPBI HCIIOJIb30BAHMS

6.19 KPHUCTAJIJIOB, )KUJKOCTHBIN TEPMOMETP, TaTYUK TEMIIEPATYPHI,

TEPMOC, CUCTCMA OTOIJICHUA JOMOB, TUTPOMETPLI, IICUXPOMETP,



napoBasi TypOHMHa, IBUTaTEIb BHYyTPEHHETO CTOPAHHUSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH KyioHa (3aBUCUMOCTD
7.2 CHUJIBI B3aUMO/ICHCTBUS 3apsXKEHHBIX TEJT OT BEJIMUMHBI 3apSI0B U
paccTOsSHUS MEX]y TEJIaMH)
OnekTpuueckoe nose. Hanpssk€HHOCTD AIEKTPUUECKOTO MOJIS.
7.3 [TpuHIMI Cynepro3UIIUH SIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM
YPOBHE)
74 Hocurenu snexkTpudeckux 3apsa0B. JIeMEHTapHBINA AIEKTPUUECKUIT
' 3apsan. Ctpoenue atoma. [IpoBOIHUKY U AUDIIEKTPUKHI
7.5 3aK0oH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
76 DNEeKTPUYECKHUI TOK. Y CJIOBUS CYIIECTBOBAHUS IJIEKTPUUECKOTO
' TOKa. ICTOYHUKH MMOCTOSIHHOTO TOKa
77 JleiicTBHS 3IEKTPUUECKOro TOKa (TEIIOBOE, XUMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 Onexrpuueckas nenb. Cuia Toka. DJIeKTpUIecKoe HapsKeHUe
7.9 CornpoTuBiieHHE MPOBOAHUKA. Y JEIHHOE COMPOTHUBIIEHNUE BEIIECTBA
7.10 3akon OMa 11 y4acTKa 1enu
7.11 [TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE TIPOBOJHUKOB
7.12 Pabota u MoutHOCTh AneKTpudeckoro Toka. 3akoH J[xoymns — Jlenua
713 DNEeKTPUYECKHE LIETTH U MMOTPEOUTENN AIEKTPUIECKOM SHEPTHH B
' obiTy. KopoTkoe 3amMbIkaHue
7.14 ITocTosaHBIEe MarHuTEL. B3anMonelcTBHE TOCTOSHHBIX MarHUTOB
715 MarnutHoe noje. MarautHoe nosie 3eMJIM U €ro 3HaYeHue AJis
' JKU3HU Ha 3emJie
716 OmnbIT OpcTena. MarHuTHOE MOJE 3JIEKTPUUECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
7.17 JlelicTBrE MarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DIIeKTPOABUTATENH MIOCTOSTHHOTO TOKA. Vcnonb3oBanue



JJIEKTPOJABUIaTEIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE

OnbiTel @apajes. SABaeHue 3J1eKTpoMarouTHoM nHayKiuu. [IpaBuio

7.18
Jlenna

Dnektporerepatop. CriocoObl MOTyUEHUS IEKTPUIECKON IHEPTHH.

7.19
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HICTOYHUKAX YHEPTUU

[TpakTuyeckue paboOTHI:

OnbIThI 10 HAOIIOJEHUIO 3JIEKTPU3ALUH Tl MHAYKLIUEH U IIpU
COIIPUKOCHOBEHUHU.

Hccnenosanue ﬂeﬁCTBHH QJICKTPHUUYCCKOI'O IT0JISI Ha IIPOBOJAHUKHU H
JUDJICKTPHUKHU.

COopka u mpoBepKa padOoThI MEKTPUUECKOH IIEMH MOCTOSHHOTO
TOKa.

H3MepeHHe H PEryjinpoBaHUC CUJIbI TOKA.
H3MepeHHe U PEryJIMpOBAHUC HAIIPSIKCHUA.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, MAYILETO Yepe3 Pe3ucTop,
OT COIPOTHBIICHHUS PE3UCTOPA U HAIIPSDKEHHSI HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPHYECKOTO
COINPOTUBIIEHUS IPOBOJAHUKA OT €T0 JUTHHBI, MO TONEPEYHOTO
7.20 CEUeHMsI U MaTepHaa.

IIpoBepka npaBuia CI0KEHUS HAIPSKEHUI TIPH ITOCIIEI0BATEIBHOM
COEIMHEHMH JIBYX pe3ucTopoB. [IpoBepka npasuia s CUIIbI TOKA
IIPU NapajyIeIbHOM COEJMHEHUH pe3ucTopoB. Omnpeenenue padoThl
EKTPUYECKOT0 TOKA, UAYILEro yepe3 pesuctop. Onpenenenue
MOILIHOCTH 3JI€KTPUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YE€pe3 JIaAMIIOUKY,
oT HanpsbkeHus Ha Hell. Onpenenenne KIIJ[ narpeBatens.
HccnenoBanne MarHuTHOTO B3aUMOJEHCTBHSI IIOCTOSTHHBIX
MarHuToB. M3y4eHne MarHuTHOTO MOJIsl HOCTOSSHHBIX MarHUTOB IPU
ux o0BeMHEHUH U pa3zenenun. MccnenoBanue 1ecTBus
ANEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTpenKy. OnbITHI,
JIEMOHCTPUPYIOLIKE 3aBUCUMOCTD CHJIBI B3aUMOJECUCTBUS KATYLIKH C
TOKOM M MarHuTa OT CHJIbl TOKA W HaIlpaBJIEHUS TOKA B KATYILKE.
N3yuyeHne neicTBUs MATHUTHOTO I10JIS Ha IPOBOJAHUK C TOKOM.
KonctpynpoBanue u u3ydeHue padoThl JJIEKTPOABUTaTEIs.
Nzmepenne KI1/] anekTpoasuratenbHON ycTaHOBKH. OMBITHI 11O
HCCIIEA0BAHUIO SBJICHUSI dJIEKTPOMAarHUTHOW WHTYKIIUHN:




HUCCICIOBAaHUC W3MEHEHMI 3HaYCHUS U HaIpaBJICHUA
HHAYKIMOHHOI'O TOKa

dusndeckue SIBICHUS B IIpUPOAC: JICKTPUICCKUEC ABJICHUA B
aTMOC(bepe, QJIEKTPHUYCCTBO KHUBBIX OPIraHU3MOB, MAarHUTHOEC I10JIC

7.21
3emiiu, Ipeiid Noa0CcoB, PoJib MATHUTHOTO MOJS JUIS )KU3HU Ha
3emJie, OJSIPHOE CUSHUE
TexHuueckue ycTporucTBa: 3JIEKTPOCKOI, aMIEPMETP, BOIBTMETD,

peocTar, CUETUMK AIIEKTPUYECKON SJHEPTUH, JEKTPOOCBETUTEIHHBIC

1.22 NPUOOPHI, HArpeBaTEIbHBIC AICKTPONPUOOPHI (TPUMEDPHI),
ANEKTPUYECKUE MPEJOXPAHUTENH, FIEKTPOMArHuT,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOp MOCTOSTHHOTO TOKA
9 KJIACC
Kon Kon
[IpoBepsieMbIe TIEMEHTHI COJICPIKAHHS
pasgena  dJeMeHTa
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanunueckoe ABkeHHe. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPAMONTMHEHHOE IBHKEHHE
8.4 HepaBHomepHoe npsmonnHeiHoe npuxenue. CpeaHss u
' MT'HOBEHHasl CKOPOCTh TeJla IPH HEPAaBHOMEPHOM JIBUKEHUU
3 8.5 Yckopenue. PaBHOycKOpeHHOE IPSIMOJIMHEHHOE IBU)KEHUE
8.6 CBoboxnoe nagenue. OneiTel ["ammnes
PaBHOMepHOE nBMMXKEHME 1O OKpyx)HOCTH. [lepnoxa u yactora
8.7 oOparenus. JInHeiHas ¥ yriioBasi CKOPOCTH.
LleHTpOCTpEMUTENFHOE YCKOPEHUE

8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa



8.11

[IpuHOUI cynepno3unuu CuiI

8.12 Cwia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS, CUIla TPEHUSI TOKOS,
' JpyTue BUbI TPEHUs
8.14 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE
' CBOOOHOTO Ta/IEHUs
8.15 JIBuxenue ninanet Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.
' HesecomocTs 1 neperpysku
8.16 PaBHOBecHe MaTepuanbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEPAOTO TeNa ¢ 3aKPENIEHHON OChIO BpAIIEHUS.
' MowmenT cuisl. LenTp TspKecTH
8.18 Nmnynec Tena. U3menenne nmiynsca. Mmmnyiibe cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE NBUKEHUE
8.21 Mexanudeckas padoTa 1 MOITHOCTh
8.22 Pabora cun tsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U pabOThI
8.23 [ToreHnmanbHast SHEPTUSA Tella, MOIHATOTO Hal TOBEPXHOCTHIO
. 3emiu
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPYKUHBI
8.25 Kunetnueckas sneprus. Teopema 0 KUHETUUECKON SHEPTUU
8.26 3aKOH COXpaHEHHUsI MEXaHHUECKOW YHEPTUU
[TpakTueckue paboThI:
Omnpenenenne cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa W
JBYDKEHUS IIApUKa M0 HAKIIOHHOH miockocTr. Onpenenenne
8.97 YCKOPEHHUS Tella PU PaBHOYCKOPEHHOM JIBM)KEHUH 110 HAKJIOHHOU

TIITIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH NPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

[IpoBepka rumoTe3bl: eciu Npy PaBHOYCKOPEHHOM JBUKEHUH 0e3




Ha4yaJIbHOW CKOPOCTH IIyTH OTHOCSTCS KaK psJl HEYETHBIX YHUCEII, TO
COOTBETCTBYIOIIUE IIPOMEKYTKA BPEMEHH OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CHIIBI
HOpMalibHOTO AaBneHus. Onpenenenne ko3 uimenTa TpeHus
ckoJibkeHus. Onpenenenue KECTKOCTH NpyKuHbL. OnpenencHue
pabOThI CHIIBI TPEHUS NIPU PABHOMEPHOM JIBM)KEHHH Tella 10
TOPU30HTAIBHOM MoBepxHOCTH. OmpeseneHne padboThl CHIIBI
YIIPYTOCTH NIPH NOABEME TPY3a C UCTIONIF30BAHUEM HETIOIBH)KHOTO
MOJIBUKHOTO OJI0KOB

dusnyeckue SBICHUS B IPUPOJIC: MPHIUBBI H OTIIMBBI, IBUKCHHE
8.28 rutaneT COJTHEYHON CUCTEMBI, PEaKTUBHOE JIBUKECHUE JKUBBIX
OpraHU3MOB

TexHuueckue YCTPOﬁCTBaZ CIIMAOMCTP, AATUYUKHU ITOJIOKCHUA,

8.29
PacCTOSIHUS U YCKOPEHHUS, PAKEThI
MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI
0.1 KonebarenbHoe nrkenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOaAHMI:
' HEePHUOJI, 4aCTOTa, AMILIUTY1a
9.2 MaremaTrueckuil 1 Npy>KUHHBINA MasTHUKU. [IpeBparienue snepruu
' IIpU KosieOaTeabHOM JIBM)KEHUU
9.3 3aryxatomue Konedbanus. BeiHyXk1eHHble Konebanus. Pe3onanc
Mexannueckue BojiHbl. CBOWCTBa MEXaHUYECKUX BOJIH.
9.4 [IpononpHbIe U TONIEpEYHBbIE BOIHBL. JJIMHA BOJIHBI U CKOPOCTH €€
' pacripocTpaHeHus. MexaHHYeCKUe BOJHBI B TBEPIOM Telle,
CEHCMHYECKHUE BOJIHBI
9.5 3ByK. 'poMKOCTB U BBICOTA 3ByKa. OTpaxkeHHe 3ByKa
9.6 Wnbpa3Byk U yabTpa3ByK
[TpakTueckue paboThI:
OmnpeneneHne 4acTOThI U epHoAa KosieOaHui MaTeMaTu4ecKoro
MasiTHHKA.
9.7

OHpC,Z[CJICHI/IC YaCTOThI U IICpHUOaa KoJieOaHuit MPY>KUHHOTO
MassTHHKa

HccnenoBaHue 3aBUCUMOCTHU nepuoaa KoJIeOaHMI IIOABCIICHHOI'O K
HUTHU I'py3a OT JJIMHBI HUTH. HccnenoBanue 3aBUCUMOCTH nepuoaga



10

11

Kose0aHuil Mpy>KMHHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka
HE3aBHCHUMOCTH IepHoJia KouebaHuil rpy3a, MoIBeIEHHOTO K HUTH,
OT Macchl I'py3a U XKECTKOCTHU MPYKUHBIL. M3MepeHne yckopeHus
CcBOOOHOrO NaICHUS

9.8

duznueckue sIBJICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB JKUBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUUYECKHE BOJIHBI, IlyHAMU, 3XO

9.9

Texnudeckue ycTpoiicTBa: 3X0JI0T, HCIOIB30BAaHHUE YIbTPA3BYKa B
OBITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMarHuTHhIE BOIHBI. CBOMCTBA

10.1
AIIEKTPOMATrHUTHBIX BOJIH

10.2 [kana 31€KTPOMarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoja cera. CKkopocTs cBeta. BoinHoBbIe

' CBO¥CTBA CBETA

[IpakTrueckue paboTHIL:
10.4 W3ydenue cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIBIO
MOOHMJIBHOTO TeedoHa

105 dusnueckue ABICHUS B IpUPOE: OMOIOrnyecKoe eicTBre

' BUJMMOTO, YJIBTPa(UOIETOBOTO U PEHTT€HOBCKOTO M3IIy4EHUI
10.6 TexHMuecKue yCTpOHUCTBA: HCIOIB30BAaHNE DIIEKTPOMATrHUTHBIX

' BOJIH JIJI1 COTOBOM CBSI3H

CBETOBBIE ABJIEHUA

111 JIyueBas monens cBera. MicTounuku ceera
11.2 IIpssmonuHEitHOE pacpocTpaHEHHUE CBETa
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenne cBera. 3akoH npesnomieHus ceera. [lomnoe

' BHYTpEHHEE OTpakeHHEe CBeTa
115 JInnza. Xop nydeii B 1MH3E
11.6 Onrtuyeckas cuctema ¢oroanmapara, MUKpOCKOIA U TeJIECKoIa



11.7

11.8

I'ma3 kak onTU4Yeckas CUCTeMa. BJII/I?)OpyKOCTI: " JAJIbHO30PKOCTb

Paznoxxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioxkeHue
CIEKTpaJbHBIX IBETOB. [[ucmepcus cBera

11.9

[TpakTuueckue paboOThI:

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTH yI'JIa OTPAXCHH CBECTOBOI'O JIy4da OT
yriia naacHus.

N3yyenne xapakTepuCTHK N300pakeHU MIPeIMETa B IIOCKOM
3epKaje.

HCCJ’IGI{OB&HI/IG 3aBUCUMOCTH yIJjia IPEIOMIICHHA CBETOBOI'O Jiyda OT
yrija MaaACHUA Ha I'paHUIEC «BO3AYX — CTCKIIO».

[Tomrydenue n300pakeHUl ¢ TTIOMOIIBIO COOMPAIOIICH JTNH3HI.

Ornpenenenne POKYyCHOTO PACCTOSIHUS U ONMTHYECKOM CHUITBI
coOMparoIel TUH3HI.

OmnBbITHI IO PA3TI0KEHUIO OEJIOr0 CBETa B CIIEKTD.

OnbITH! IO BOCIIPUSITUIO I[BETA IPEAMETOB IPH UX HAOIIOJCHUN
yepes3 LIBETOBbIE (PUIIBTPbI

11.10

11.11

dwusnueckue siBieHs B pupoe: 3arMenus Conana u JIyHsl, iBeta
TeJ, ONTUYECKUE BJICHUS B aTMocdepe (1iBeT HeOa, pedpakuus,
paayra, MUpax)

Texunyeckue YCTpOﬁCTBaI OYKH, IICPHUCKOII, (I)OTOE[HHapaT,
OIITUYCCKUC CBECTOBOIbI

12

KBAHTOBBGIE ABJIEHUA

121

12.2

12.3

OmnsiTel Pesepdopaa u miianerapHas Mozienb atoma. Mogens aToMa
bopa

Hcnyckanue u noriouieHue ceera atoMoM. KBanTel. JInneiuaTsie
CIEKTPBI

PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus

12.4

Crpoenue atomHoro sapa. HykinonHas Mozens aTOMHOrO siapa.
N3otonst

12.5

PannoaxtuBHble npeBpamnienus. Ilepron nomypacnana aTOMHBIX
Anep




12.6

12.7

SAnepHsble peakuy. 3aKOHbI COXPAHEHUs 3apsAA0BOI0 U MaCCOBOTO
qucen

3Hepmﬂ CBsA3HU ATOMHBIX AICP. CBs13b Macchl 1 OHEPIrun

12.8

Peakiuu cunTesa u nenenus saep. Ucrounmku sneprun CoJiHIA U
3BE3 ]

12.9

12.10

Snepnas sHepreruka. JleicTBUE paAMOaKTUBHBIX U3JyYEHUN HA
JKUBBIE OpPraHU3MBbl

[TpakTyeckue paboOTHI:
Habiro1eHue CITomHbIX U JINHEHYAThIX CIEKTPOB U3JIy4YEHUS.

HccnenoBanue TpeKOB: M3MEpEHHE YHEPTUU YACTHIIBI 110
TOPMO3HOMY IIyTH (110 hoTorpadusim).

W3mepenune paanoakTHBHOTO (poHA

12.11

12.12

@u3nyecKue sIBICHUS B IPUPOJIE: ECTECTBEHHBIN PaINOaKTHBHBIN
($OH, KOCMUYECKHE JTyUH, paJOaKTUBHOE U3IyYEHUE IPUPOIHBIX
MUHEPAJIOB, IEHCTBUE PAJUOAKTUBHBIX U3JIy4€HUI HA OPraHUu3M
YeJI0BEKa

Texunyeckue YCTpOﬁCTBaI CIICKTPOCKOII, I/IH,Z[I/IBI/I,Z[yaJ'IBHHﬁ
AO03UMCETP, KaMCpa Bunscona



ITPOBEPAEMBIE HA OI'D I10 ®U3MKE TPEBOBAHMA K PE3VYJIbTATAM OCBOEHUA
OCHOBHOM OEPA30BATEJILHOM ITPOI'PAMMbBI OCHOBHOI'O OBILIEI'O

OBPA30BAHUA
Kon [TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHS
IIPOBEPSIEMOTO OCBOEHUS OCHOBHOM 00pa30BaTeJIbHON POrpaMMbl OCHOBHOT'O OOIIETO
TpeOOoBaHUs oOpa3zoBanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKU B HAYYHOM KapTHHE MHpa; c(hOPMUPOBAHHOCTb
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOM CBSA3M U I03HABAEMOCTH SIBJICHUN
IPUPO/IBI, O POJIU IKCIIEPUMEHTA B (PU3UKE, O CHCTEMO0Opa3yolel poiu
(U3MKN B pa3BUTHUHU €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHUH, 00
IBOJIOIMH (PU3MUYECKUX 3HAHUN U UX POJIH B LIEJIOCTHOM
€CTECTBEHHOHAYYHOU KapTUHE MHPA, O BKJIAJE€ POCCUNCKUX U 3apyOeKHBIX
y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE TIPOLIECCOB OKPYKAIOIIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs 0 BUAAX MaTepuu (BELIECTBO U MOJIE), O IBIKEHUHU KakK criocode
CYILIECTBOBAHMS MaT€PHH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU CTPOCHUS
BEIIECTBA, O PUINYECKOM CYIIHOCTH SABJICHUHN MPUPOJIbI (MEXaHUYECKUX,
TEIUIOBBIX, AIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3Indarh sIBJICHUS
0 ONMMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE; YMEHUE PACcO3HABATh
MIPOSIBIICHUE U3YYCHHBIX (U3MUECKHUX SBJICHHUI B OKPYXKAIOIIEM MHUPE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOIMCTBA (MIPU3HAKH)

Bnanenue ocHoBaMM ITOHATHHHOTO alrrapara 1 CMMBOJIMYCCKOTI'O A3bIKa
(I)I/ISI/II(I/I 1 UCIIOJIb30BAHUC UX IS PCIICHUA y‘le6HBIX 3aaa4; YMCHUC
XapaKTCPU30BaTh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IG SIBJICHUA U ITPOLICCCHI,

HCIIOJIB3YA q)YHI[aMCHTaJ'II)HI)IC 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHue OnuchIBaTh U3yUEHHBIE CBOMCTBA TeN U (pU3UUYECKUE SBICHHUS,
WCTIONB3Ys (PU3UYECKHE BETUIMHBI

Bnagenue ocHoBaMu METOIOB HAayYHOI'O ITO3HAHUA C YQéTOM CO6HIO,Z[CHI/I$I
IIpaBUJI 0e30I1acHOro Tpyda: Ha6J'IIO,[[CHI/IC (I)I/ISI/I‘-ICCKI/IX SIBIICHUI:

YMCHUEC CaAMOCTOSATCIILHO CO6I/IpaTL SKCIICPUMCHTAIIbLHYIO YCTAHOBKY U3
5 JaHHOI'O Ha60pa O60py,[[0BaHI/ISI MO UHCTPYKIHHU, OIMUCBIBATH XO/] OIIbITA U
3aIlMCBIBATL €T0 PE3YyJIbTAThI, (bOpMy.TII/IpOBaTB BBIBOJHBI,

MMPOBCACHUC ITPAMBIX U KOCBCHHBIX H3MCpCHHI>i (1)I/I3I/ILICCKI/IX BCIIMYHH:
YMCHUC IIJIAHUPOBATb U3MCPCHUS, CAMOCTOATCIIBHO CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY IO HHCTPYKIUU, BEIYUCIIATE 3HAUCHUC



BEJIMYMHBI M aHAJIU3UPOBATh IIOJyUYEHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOU
MIOTPEIIHOCTH PE3YJITaTOB U3MEPEHNUI;

IIPOBEJICHUE HECTIOKHBIX IKCIIEPUMEHTAIbHBIX UCCIIEI0BAaHUII;

CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY U MPOBOANUTH

UCCJIEIOBAHKE [0 MHCTPYKIIMH, ITPEICTABIATH MOJIYYSHHbBIE 3aBUCUMOCTH
bu3nYecKUX BeMYHUH B BUJIE TaOIUI] U Ipa)UKOB, yUUTHIBATD
MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIECIOBAHUS

[Tonnmanue XapakTepHBIX CBOMCTB (hU3MUYECKUX MOZETeH (MaTepraabHas
5 TOYKa, a0COIIOTHO TBEPAOE TENIO, MOJENIN CTPOCHHUS TA30B, XKUIKOCTEH U
TBEPABIX TEJ, INIAHETApHAs MOJIEIIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOI'O

A1pa) U yMEHUE IPUMEHSATH UX JJI51 00BbsACHEHNUS (PU3NIECKUX MPOLIECCOB

YMeHne o0bACHATH (I)I/I?»I/I‘ICCKI/IC IIpoLeCChl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaLII/Iﬁ MNPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa, B
7 YaCTHOCTH, BbIABJIATD HPUUIUMHHO-CIICACTBCHHLBIC CBSA3U U CTPOUTDH
00BACHEHHE C OHOpOﬁ Ha U3YUCHHBIC CBOMCTBA q)HSH‘{CCKI/IX HBHGHHﬁ,
(1)I/ISI/IIICCKI/IG 3aKOHBI, 3aKOHOMECPHOCTHU U MOJCIIN

YMeHue peniath pacu€THble 3a1a4M (Ha 06a3e 2 — 3 ypaBHEHUIT), UCIIOIB3YS
3aKOHBI 1 (1)0pMy.HI>I, CBA3BIBAIOIIINEC (1)I/I3I/I'-ICCKI/IG BCJIMYHHBI, B 4aCTHOCTH,
3alMMCbIBATh KPAaTKOC YCJIOBUC 3a/la4H, BBIABJIATH HCAOCTAIOIUC TAHHBIC,

8 BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOJUMBIE JUIs €€ pelIeHus,
MCII0JIb30BaTh CIPABOYHBIE TaHHBIE, IPOBOAUTH PACUETHI U OLICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NUYEeCKON BETMUNHBL, yMEHNE
OTIpeIeNIATh Pa3MEPHOCTh (PU3UUYECKON BEIMUMHBI, OTYYEHHOU pH
pelIeHnn 3a1a4u

YMeHne XxapakTepu30BaTh PUHLHNIBI ACHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM YHCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIJIEHHBIX TEXHOJIOTHUYECKUX
MIPOIIECCOB 110 UX OMHUCAHUIO, UCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

YMeHue ucnonb30BaTh 3HaAHUS O GU3NYECKUX SIBICHUSX B IIOBCEIHEBHOM
JKU3HU 171 oOecriedeHnst 0€30MacHOCTH MPU OOPAIIEHUH C OBITOBBIMH
10 nprOOpaMU U TEXHUICCKHUMH YCTPOHCTBAMH, COXPAaHCHHUS 370POBbS H
COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIIEH Cpe/ie;
MMOHMMAaHHUEe HE0OXOIUMOCTH IPUMEHEHUS JTOCTHKCHUN (DU3HKH H

TEXHOJIOTHI JJI paqiuOHAJIBHOT'O IMPUPOJ0IIOJIE30BAHUS

OmnbIT noucka, mpeoOpa3oBaHus U MpeACTaBICHU HHPOpMALUN
11 (U3NYECKOT0 CoIepKaHUs C UCTIOIb30BaHUEM HH(POPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUI; YMEHHUE OLICHUBATh JOCTOBEPHOCTh

MOJTy4eHHOW MH(POPMAIIMA Ha OCHOBE UMEIOIINXCS 3HAHUH U




JOTIOJIHUTEIbHBIX UCTOYHUKOB; YMEHUE UCIIOJIb30BATh NP BHIMOJHEHUN
y4eOHBIX 3aJaHUI Hay4YHO-TIONMYJISIPHYIO JTUTEepaTypy pusndeckoro
coJiep>KaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTh IHTepHeT; BlajeHue
0a30BBIMU HaBbIKaMH MpeoOpa3zoBaHus HHPOPMAIMHU U3 OJHON 3HAKOBOM
CUCTEMBI B IPYTyI0; YMEHHE CO37aBaTh COOCTBEHHbIE MUCbMEHHBIE U
YCTHBIE COOOIIEHNUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIBKIUX UCTOYHUKOB



I[MEPEYEHDb SJIEMEHTOB COAEPKAHNA, ITPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kon

[IpoBepsiemMblil 31eMEHT coaep KaHus

MEXAHUWYECKUE ABJIEHUA

11

1.2

1.3

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
JIBYDKEHUS

PaBHOMepHOE 1 HepaBHOMEpHOE ABUkKeHue. Cpeansist ckopocTb. opmyna s
BBIYKMCIICHUS CpeHel ckopocTu: V = S/t

PaBHOMepHOG HpHMOHHHeﬁHOC JABUXKCHUC. 3aBUCUMOCTE KOOPpAHWHATHI TCJIa OT BPEMCHU
B CJIy4a€ paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUKCHUA:
xX(#)=x,+vt

I'paduxu 3aBUCMMOCTH OT BpEMEHHU ISl IPOEKIIMHM CKOPOCTH, IPOEKIIUH MEPEMEILIECHNUS,
IIyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSMOJIMHEMHOM JIBUKCHUH

14

3aBUCHUMOCTh KOOPJAMHATHI TEJIa OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBMYKCHHUSI:

-

El...
-Sx{f} =1':|;|: *f_ax * ?

<

q)OpMy.]'ILI JJI TIPOCKIUHA TEPEMEIICHU A, ITPOCKIUU CKOPOCTU U ITPOCKIUN YCKOPCHU
IIpHU paBHOYCKOPCHHOM pr[MOJ'IHHCfIHOM JABWKCHNU

2
s, () =vy - t+a,.-—.

2
U_\'('f) =Upx T4, 1,

a,(t) =canst,

o] a3

2 2_4
v, =2a.s

Liy 9y

£X

I'paduku 3aBUCMMOCTH OT BpEMEHHU ISl MPOEKIMH YCKOPEHHUS, IPOEKLIUU CKOPOCTH,
IIPOCKIUU NIEPEMEILCHNS, KOOPAUHATEI IIPXU PABHOYCKOPEHHOM IIPSIMOJIMHEHHOM
JBUKEHUH

1.5

CB060,Z[HOC naacHuc. q)OpMyJ'IBI, OIIMCBhIBAIOIINEC CB060,Z[HOC naaCHueC Tia 1o

BEPTHUKAIU (ABM>KEHUE TeJla BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTU 3€MJIH ).




I'paduku 3aBUCUMOCTH OT BPEeMEHH JUIsI TPOSKIIUHN YCKOPEHHS, POESKIIMUA CKOPOCTH U
KOOP/IMHATHI IPY CBOOOAHOM IAJCHUU TeJa [0 BEPTUKAIU

CKopocTh paBHOMEPHOTO JABUKEHHUSI TeJa 10 OKPY>KHOCTH. Harmpasiienne CKopocTH.

dopmyna 1715 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTU U MIEPUOT

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE yckopeHue. Hanmpapienue eHTpoCTPEMUTENLHOTO YCKOPEHHUS.
®opmyna 175 BEIYUCICHUS YCKOPEHUS:

1.6 2

_w
“=R

CDOpMy.]'Ia, CBA3bIBAOIAA IEPUOA U YACTOTY O6paH_[eHI/IHZ

Macca. I110THOCTh BemiecTBa. CDOpMy.]'Ia JJIA BBIYUCIICHHUA ITIJIOTHOCTH:

_m

p =
17 4
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F=m-a

CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHHUS Tejla U BEKTOpa CHJIbI, IEUCTBYIOIIEH HA TEJIO

111 B3aumoneiicteue ten. Tperunii 3akoH HeroToHa:




1.12

1.13

Fryy=-F,

TpeHue nokos ¥ TpeHue CKoabxkeHuss. PopMyiia 11 BBIYMCICHUS] MOLYJISL CHIIbL
TPEHUS CKOJIbKEHUA:

FTp:p-N

Hedopmarus tena. Yupyrue u Heynpyrue aegopmaiuu. 3aKkoH ynpyroi aegopmamnuu
(3akon I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHHA:

My - 114
F=G.-—L1_2

-R -
Cuia TsbkecTu. Y CKOpeHue CBOOOHOTO MaCHHUS.
dopmyna A7l BEIYUCICHUS CUJIBI TSKECTH BOIM3H MOBEPXHOCTH 3emuu: F = mg.

JiBmxenue mianer Bokpyr Connua. [lepBas kocmudeckast ckopocts. HeBecomocTs 1
Heperpys3Ku

1.15

Nmnynbe Tena — BeKTopHas pu3nyecKas BeIMYnHa.

I/IMHYJ'ILC cucTeMEHl Ten. 3MeHeHne HUMITYJIbCA. I/IMHyJ'IBC CHIJIBI

1.16

3aKkoH COXpaHCHUA UMITYJIbCa IJI SaMKHYTOﬁ CHUCTEMBI TCII:

D=1+, U, =const



PeakTuBHOE NBUKEHUE

Mexannueckasi pabora. @opmyiia 175l BBIYUCICHUS PaObOThI CUIIBL:

A=Fscoscr

Mexannueckast MOIITHOCTD:
1.17

n=4
[

Kunernueckas u IIOTCHIUAJIbHAA 9HCPI'UA. CDopMyna JJIs1 BBIYHMCIICHUA KHHETHUYECKOM
OHCPI'UM:

Teopema o kuHeTHUeCKOU dHeprun. GopmyJia i BBIYUCICHUS TOTCHIIMAIBHON
1.18 9HEPruy TeJla, MOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHudeckas OHEpIuUi:

E=E,+E,

1.19
3aKOH COXpaHEHUsI MEXaHWYEeCKOM 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHHUYECKOI OHCPIUr B OTCYTCTBUC CUJI TPCHUSA! E = const.

IIpeBpalienre MEXaHNYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

ITpocThiec MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
1.20 Peruar. MomenT cuier; M - Fl.

VYcioBue paBHOBECHS pblyara:




M +M, +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIx MeXaHU3MOB,

n= Anonessan
A&arpauema

JlaBiieHne TBEpAOTO TENA.

@opMyiia i1 BBIYMCIICHUS 1aBJICHUs TBEPIOIO Tena:

JlaBnenue raza. ATMOcepHOe 1aBIcHHE.
1.21
['uapocTtaTdeckoe 1aBjieHUE BHYTPH KUIKOCTH.

d)opMyJIa IJI BBIYMCIICHUA JAaBJICHUS BHYTPU XKUAKOCTH!

p=pgh+p_,

1.22 3axoH Ilackans. I'mapaBandeckuii mpecc

3akoH Apxumena. @opMyia Ui ONPEEIICHNS BEITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH
Ha TeJl0, MOTPYKEHHOE B KUAKOCTH WJIH ra3:

1.23 Fo =pgV

Vcaosue nnaBanus tena. [lnaBanue CYZ0B U BO3AYXOILJIAaBAHUEC

Mexannyeckue KojiebaHus. AMIUTUTY1a, IEPUOJT U YacToTa Kojebanuit. Dopmyna,

CBSI3BIBAIOIAS YACTOTY W MEPHO]T KOJIeOaHUH:
1.24

v=a
T

195 Marematnueckuil ¥ IpyXKUHHBIN MasTHUKH. [IpeBpanienue snepruu npu

K01€0aTeIbHOM ABHKEHUHN

1.26 3aryxatomue Konedbanus. Beinyxaennsle konedanus. Pesonanc




MexaHn4ecKHe BOJIHEI. HpOHOHLHLIC " INOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTb
pacipoCTpaHCHUA BOJIHBI:

1.27 .
L=v-T

128 3Byk. 'poMKOCTB 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKOBOM BOJIHBI HA TPAHUILIE JBYX
' cpen. MudpasByk u yabTpasByk

IIpaxmuueckue pabomul

N3mepenue cpenHel III0THOCTU BEIECTBA; apXUMENOBOU CHIIbI; )KECTKOCTH NPYKUHBI,
Kod(pUIHEeHTa TPEHUS CKOIBKEHUS; paOOTHI CHIIBI TPEHHSI, CHIIBI YIPYTOCTH; CPETHEH
CKOPOCTH JIBUYKEHUS OpycKa 110 HaKJIOHHOM MJIOCKOCTH; YCKOpPEHUs OpycKa Ipu
JBUKEHHUU 110 HAKIIOHHOW IIJIOCKOCTH; YaCTOThI U MepHoJia KojieOaHU
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI M Mepro/ia KojJeOaHuil MpyKMHHOTO MasiTHUKA;
MOMEHTA CUJIbI, IEMCTBYIOIIEr0 Ha pblyar; paboThl CUIIbI YIIPYTOCTH IIPU NOAbEME
rpy3a ¢ HOMOIIBIO HETOABUKHOIO 0J10Ka; pabOThI CHIIBI YIPYTOCTH P MOABEME Ipy3a

1.99 C MIOMOUIBIO MOABHKHOTO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOM CUITBI OT 00bEMa MOTPYKEHHON YacTH Tella
U OT TUIOTHOCTH KHMJIKOCTH; HE3aBUCUMOCTHU BHITAJIKMBAIOIICH CHIIBI OT MacChl Tela;
CHUJIBI TPEHUS CKOJIbXKEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHUS U OT PO/ia MOBEPXHOCTH;
CHJIBI YIIPYTOCTH, BOHUKAIOMICH B TIPY>KHUHE, OT CTETIEHU JIe(hOpMAIIUU TIPY>KUHBI;
YCKOpEHUs OpycKa OT yria HaKJIOHa HAMpaBIIAIONICH; meprojia (4acToThl) KoJeOaHu
HUTAHOI'O MasdTHUKA OT JJIMHBI HUTH; ICPUOaa KoJIeOaHuit MPY>XUHHOI'O MasgTHHUKA OT
MacCChI I'py3a u )KECTKOCTU MPYKHUHBI; UCCIICAOBAHNEC HE3AaBUCUMOCTH II€pUOaa
KoJie0aHUI HUTSHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka yciaoBust paBHOBECHS
pblyara

Dusuueckue aeieHus 8 npupooe: IPUMEPbI IBMKEHUS C Pa3INYHBIMU CKOPOCTSMU B
JKUBOM U HEXXMBOW ITPUPOJIE, IEUCTBUE CHIIBI TPEHUS B IIPUPOJE U TEXHUKE, IPHIIUBBI U
1.30 OTJIUBBI, [BUKEHHE MI1aHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE JABM)KEHUE KUBBIX
' OpPraHU3MOB, pblYaru B TeJle YeJI0BEKa, BIUSHUE aTMOCPEPHOTO J1aBJIEHUS Ha KUBOI
OpraHu3M, IJIaBaHUE PbIO, BOCIIPUSATHE 3BYKOB KUBOTHBIMHU, 3€MJIETPSICEHUE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0

Texnuueckue yCWlpOﬁCWlGd.‘ CIIMAOMCECTP, JaTYUKHU ITOJIOKCHUSA, paCCTOSAHUS U
YCKOPCHUA, JUHAMOMCTpP, MOAIIUIIHUKHU, PAKCTHI, pbIyar, MOJABYKHBINA M HEMTOABMKHBIN

1.31 O0yokH, HAKJIOHHAS TUIOCKOCTb, TPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCYIbI,
YCTPOMCTBO BOJOMPOBO/IA, THIPABIMYECKUHN TIpecC, MAaHOMETP, OapOMETp, BHICOTOMED,
MOPUIHEBOM HACOC, apEOMETP, IXO0JIOT, UCIIOJIb30BAHNE YIIbTPa3ByKa B OBITY U TEXHUKE

2

TETUJIOBBIE ABJIEHUA




OCHOBHBIC TIOJI0KCHHS MOJIGKYHSIPHO'KI/IHCTI/ILICCKOI\/’I TCOpHUU CTPOCHUA BCIICCTBA.

2.1 Mogenu TBEPAOTO, KHUAKOIO U ra3000pa3HOro COCTOSHUN BEILECTBA.
Kpucrannuueckue u amopgHsble Tena
59 JiBrxeHue yactull Beuiectsa. CBsA3b CKOPOCTU ABMIKEHMSI YACTHUI] C TEMIIEPATYPOH.
' bpoyHoBckoe nBmxeHue, nuddy3us
2.3 CMaunBaHue U KalWUISIPHBIE SIBICHUS
24 TemoBoe paciiupeHue u cxaTmue
2.5 TemnoBoe paBHOBECHE
26 BuyTtpennsis sneprus. Pabota u teruionepeaaya Kak crocoObl U3MEHEHUS! BHY TPEHHEH
SHEeprun
2.7 Buner Temonepenaun: TeIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue u oxnaxaenne Ten. KoamuecTBo TemIoThL. Y IelibHas TeII0EMKOCTB!

2.8 O=cm(t,—t,)

3aKOH COXpaHEHUs HEPrUH B TEIUIOBBIX MIpolieccax. Y paBHEHHE TEIIOBOroO OanaHca:
2.9 QO +0, +..=0

Hcnapenne n koHaeHcanus. Mi3MeHeHne BHyTPEHHEN SJHEPTUU B ITPOLIECCE UCITAPEHNUS
210 W KoHzeHcarmu. Kumenne uakocTH. Y aeibHas TerioTa mapoodpasosanms: L = Q/m
211 BnaxxnocTs Bo3yxa

[TmaBnenne u KpucTayUTM3anys. Mi3MeHeHne BHYTPEHHEW YHEPTUH TIPH TIJIaBICHUH U
KpUCTaJUIM3aluK. Y eJbHAas TeII0Ta TUIABICHUS:
2.12 &—Q
m

2.13

BHy'TpeHHSUI OHCPIruA CropaHus TOIJINBA. VY enpHas TemioTa CropaHus TOILINBA: ( =



Q/m

2.14

2.15

[Tpuniuns! paboTs! TeroBbix apurareneid. KITJ[ terioBoro apurarens

IIpaxmuueckue pabomul

N3mepenue yaenbHoM TeIIOEMKOCTH METAJUIMYECKOT0 IWIMH/PA; KOJIMYECTBa
TEIUIOTHI, [T0JIy4€HHOI'0 BOJIOM KOMHAaTHON TeMIlepaTypsl (GUKCUPOBAHHOMN Macchl, B
KOTOPYIO OITyILIEH HarpeThli LWINHAP; KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HATPETHIM

LWIMHIPOM, II0CJIE OIIyCKaHMsI €ro B BOAY KOMHAaTHOW TEMIIEPATypbl; OTHOCUTEIbHON
BJIQ)KHOCTH BO3/1yXa; YAEIbHOM TEIUIOTHI IJIaBJICHU Jbja. McciienoBanue n3MeHeHus
TeMIepaTypbl BObI IPU Pa3IMYHBIX YCIOBHSIX; SIBICHUS TEIUIOOOMEHA IpU
CMELIMBAaHUH XOJIOJHOM U ropsiuei BOJBL; POLECCa UCIIAPEHUS

2.16

2.17

Duszuueckue A61eHUs 6 npupode: NOBEPXHOCTHOE HATSKEHUE U KAIIMJUISPHBIE SIBJICHUS
B IIPUPOJIE, KPUCTAILIBI B IPUPOE, U3ilyueHre CollHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs, CHEra

Texnuueckue ycmpoticmea: KanvuuIApbl, IPUMEPbl UCIIOIB30BaHUS KPUCTAIIIOB,
XKHUJKOCTHBIM TEPMOMETp, JATUYUK TEMIIEPATYPbI, TEPMOC, CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBas TypOUHA, IBUTATEIh BHYTPEHHETO CTOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3.2

3.3

Onektpu3anus Tei. J[Ba BUa 3JeKTPUUECKUX 3aps0B
B3aumonenicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3akoH COXPAHCHUSA IJICKTPUICCKOI'0 3apdaa

3.4

Onektpuueckoe nojue. Hampspk€HHOCTH anekTpuueckoro nodjs. [Ipuniun
CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

3.6

Hocurenu snektpuueckux 3apsioB. JecTBHE JIEKTPUIECKOTO OIS Ha
ANEKTpUUECKue 3apsabl. [[pOBOAHUKY U JTUIIIEKTPUKU

[TocTostHHBIM 25ekTpruyeckuil Tok. [leficTBus anekTpuyeckoro Toka. Cuia Toka.
Hanpsixenue.

I=q/t,U=A/g

3.7

DJEeKTPUYIECKOE COMPOTUBIICHHE. Y ICTBbHOE ANIEKTPUIESCKOE COIPOTUBIICHHE:




R =pl/S

3akon Oma ayis ydyactka snexrpuyeckon renu: | = U/R
3.8
ITocnenoBarenbHOE COETUHEHHUE IPOBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannenbHOE COEqMHEHNE TPOBOIHUKOB PABHOTO COITPOTUBIICHUS:
U=U:I=1+1,; Rzi.
2 2 2
CwmenianHble COEIMHEHUS TPOBOIHUKOB
Pabota u momHoCTh A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH /oy — Jlenua:
2
3.11 O=I"-R-t
312 OmnsIT OpcTena. MarHuTHoOe 1oJie MPSMOro MPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHOMN
' UHIYKIMN
3.13 MarsuTHO€ 10J1€ TOCTOSHHOIO MarHnuTa. BzauMoneicTBue nNOCTOSHHBIX MATHUTOB
3.14 JleiicTBrE MarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. SABnenue snekTpoMaruuTHON uHAYKIUU. [IpaBuno Jlenua
IIpakmuyeckue pabomul
N3mepenne 3J1eKTpUYeCcKOro COIIPOTUBIIEHHS PE3UCTOPA; MOIIHOCTHU JIEKTPUYECKOT0
3.16 TOKa; pabOThI 3JEKTPUIECKOTO TOKA.

HccnegoBaHue 3aBUCUMOCTH CHUJIBI TOKa, BOSBHUKAOMICTO B ITPOBOJIHUKE (pe3I/ICTOpLI,
naMnqua), OT HAIIPAKCHHA Ha KOHLAX ITPOBOJHUKA; 3aBUCUMOCTHU COIIPOTUBJICHUA OT
JJIMHBI TPOBOAHUKA, IIJIOM[AAX €0 NONCPEYHOI0 CCYCHUA U YACIIBHOTO




COIIPOTUBJICHUS.

IIpoBepka nmpaBuiia AJis AJIEKTPUUECKOTO HAIIPSHKEHUS IIPU I1OCIIE0BATEIbHOM
COEMHEHUH NTPOBOIHUKOB; IIPABUJIA JJIsl CHIIBI 3JIEKTPUUECKOI 0 TOKA IIPU
[apajuIeJIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3suueckue s61eHUs 8 npupoode: EKTPUIECKHE ABIIeHUs B aTMochepe,

3.17  »5eKTpUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE 110J1€ 3eMiIH, Ipeli( OICOB, POJib
MarHUTHOIO TOJIS JUIs )KU3HU Ha 3emiie, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 31€KTPOCKOIl, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK

3.18 AIIEKTPUUYECKON IHEPTUH, HIEKTPOOCBETUTENILHBIE TIPUOOPHI, HarpeBaTeIbHbIC

' 3IEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECCKUE TPETOXPAHUTEIIN, FICKTPOMATHUT,
AJIEKTPO/IBUraTEINb [TOCTOSSHHOTO TOKA, TEHEPATOp OCTOSHHOIO TOKA

3.19 OnekTpoMarHuTHele BoJHbI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlyueBas mopenb ceta. IIpsMonuHeiiHoe pacipocTpaHEeHHE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBera

394 JIunza. Xop nyueit B 1uH3e. DokycHOe paccTossHUE IMH3bI. OnTHYecKast CUIla JIMH3bI:
' D=1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl

Ipakxmuueckue pabomul
HH#HPar###113MepeHre onTUYECKOi cuiibl coouparoeil TMH3bL; (POKYCHOTO PACCTOSHUS
coOuparoiei JTMH3bI (10 CBOMCTBY paBEHCTBA pa3MepOB MpeIMeTa U U300pakeHus,
3.0 | XOTA@ MPEMET PACTIONIONEH B IBOMHOM (OKyce), TOKa3aTes NPEeTOMIIEHHUS CTEKIIA.
###Par###  ccnenoBanue CBONCTBA N300paKEHHU S, TTOTYUYEHHOTO C TTOMOIIBIO
coOuparoliel JTMH3bL, U3MEHEHUS (DOKYCHOTO PacCTOSHUS ABYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJIa IPEOMJIEHHUSI CBETOBOTI'O Jyda OT YIJIa aJeHUs Ha TpPaHUIe
«BO3JIyX — CTEKJIO»

3.97 DQusuueckue asnenus 6 npupoode: 3atmenns Connua u JIlyHsl, IBeTa TeJ, ONTUYECKHE
' ABJICHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GOTOAIIAPaAT, ONTUYECKHE CBETOBOIBI
4 KBAHTOBUBGIE SABJIEHUA




4.1  PammoaktuBHOCTB. Anba-, 6eTa-, raMma-u3nyueHus. Peakuuu anbga-u 6era-pacmnaga

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactuu. [nanerapnas Mozens atoma

4.3 CocraB aromHoro siapa. M3otomnst

4.4 IIepuon nonypacnaza aTOMHBIX sAEp

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOI'O UUCEI

Qusuueckue A61eHUs 8 NpUpoode: eCTECTBEHHBIN paJMOaKTHBHBIN (POH, KOCMHYECKHE

4.6 = Jsyuu, palnOAKTUBHOE U3JIyYEHHE NPUPOIAHBIX MUHEPAJIOB, 1EHCTBUE PalMOAKTUBHBIX
U3yYEHUI Ha OpraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea. CIeKTPOCKOII, MHIUBUAYalIbHbIN 103UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPreTuKa



YYEBHO-METOJNYECKOE OBECIIEHEHME OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIA1 YUEHUKA

7-9 kiacc

YYEBHO-METOAMYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA 7-9
KJ1ace

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbBI JIJIA YUEHUKA

e  ®usuKa. 7 Knacc. YuebHUK. basoBbi ypoBeHb log nsganus: 2024 Astop: MyTHUK E.M., UBaHOB
A.N., NepbliwkuH N.M., MeTtposa M.A.

e ®usuKa. 8 Knacc. YuebHUK. basoBbl ypoBeHb log nsgaHus: 2024 Astop: MyTHUK E.M., UBaHOB
AWN., NepbiwknH N.M., MNetposa M.A. OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YHEHUKA

e  ®usmKa. 9 Knacc. YuebHUK. basoBbin ypoBeHb log nsgaHus: 2024 Astop: MyTHUK E.M., UBaHOB
AWN., NepbiwknH N.M., MNetposa M.A. OBA3ATE/IbHbIE YYEBEHbLIE MATEPUABI ANA YYEHUKA

e OKO BIMP KNM ®usuka 7,8, knaccbl. O61aKko 3HaHMit. MNoarotoBka K O ®usmka 9 knacc

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJLA

e YyebHo-meToauyeckoe obecneyeHue. Mporpamma Kypca pusmku ana 7—9 Knaccos
06pasoBa-Te/NbHbIX opraHM3auuii (asTopbl H. B. ®unoHoBuy, E. M. T'yTHKK). YMK
«Punsnka.

e [loypouyHble pa3paboTkm no ¢punsmnke K YMK MepblwkuHa. 7-9 Wnbik H.C. U3pgaTenbcTBo
BAKO

e ®du3unKa BupTyanbHble NabopaTopHble NpakTUYeckme paboTbl

HUOPOBLBIE OFPA3OBATEJIBHBIE PECYPCHI M1 PECYPCBI CETU UHTEPHET

e www.school-collection.edu.ru — 3To KonneKkumns obpasoBaTesibHbIX PECYPCOB
e bubanoteka LIOK https://m.edsoo.ru/7f416194

e https://www.yaklass.ru

e http://physics.nad.ru/physics.htm - «®un3nka B aHUMmaLUn».

10-11 kiacc

YYEBHO-METOAMYECKOE OBECITEUEHUE OBPA30BATEJIBHOI'O ITPOLIECCA 10-11
KJ1ace

OBA3ATEJIBHBIE YUYEEHBIE MATEPUAJIBI JIJIAA YUEHUKA

e  dusmKa. 10 Knacc : yueb. ans obuieobpasosat. opraHm3aumii : 6a3osbliii 1 yray6a. yposHu / T.
A. Makuwes, 6. b. byxosues, H. H. CoTckuit ; nopg pea. H. A. NMapdeHTbeBON. — 6-€ U34,,
nepepab. n gon. — M. : NMpoceeweHne, 2019 ros

e  ®usumKa. 11 knacc : yueb. ansa obweobpasosat. opraHusaumin : 6a3osbiin 1 yrayba. yposHu /T,
A. Msakuuwes, b. b. byxosues, H. H. Cotckuit ; nog pea. H. A. MapdeHTbeBON. — 6-€ U34,,
nepepab. n gon. — M. : MpocseweHne, 2019

e .000 « dk3ameH meauna» 000 «dPusnkoH» 000 «DPusmkoH nab» 000 «Inhoban nab» OO0 «A
Knacc»


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

METOJUYECKHUE MATEPUAJIbI 1JIA1 YUUTEJLA

e MeToamueckune nocobumsa no cepun "NinHna YMK T. A. Makuwesa, M.A. MNeTtposoit. Pusmka (10-
11) ()"
e  dusunKa BupTtyanbHble nabopaTtopHble NpakTUyeckue paboTbl

MU ®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET

e www.school-collection.edu.ru — 310 Konnekumns obpasoBaTe/ibHbIX PECYPCoB

e https://www.yaklass.ru

e http://www.elkin52.narod.ru - «3aHMmaTtenbHaA GpM3nKa B BONPOCAX U OTBETAX»
e http://physics.nad.ru/physics.htm - «®usnka B aHUmauumn».



