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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro 00pa30BaHUSl COCTaBJIEHAa Ha
OCHOBE MOJOXEHUI W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHONW mporpammbl, mpeiactaBieHHbIX B PI'OC OO0, a Ttakke ¢ yd€TroMm
(denepanpHOl pabodeil mporpamMmbl BocmuTaHus W KOHIENuu mpernogaBaHusl y4eOHOTO
npeamera « Pusnkay.
Conepkanre  mporpaMmbl 1Mo (GU3MKE ~ HampaBieHO  Ha  (opmupoBaHHE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYyYalOIIMXCSl M OpraHu3aluio H3ydeHus (u3Mku Ha
NesITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3mke y4HUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuitk PI'OC OOO k T1IaHUPYEMBIM JIMYHOCTHBIM U
MeTamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUs.
[Iporpamma no ¢u3MKe yCTaHABIMBACT paclpelesieHue y4eOHOro Marepuana Mo roaam
oOydeHust (1Mo Kjiaccam), MpemjiaracT MPUMEPHYIO TMOCIEAOBATEIIBHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHus U Yy4uyéTe BO3PACTHBIX
0COOCHHOCTEH 00yYarouXCs.
[Iporpamma no ¢usmke pazpaboTana ¢ IeIbI0 OKa3aHUS METOJUUECKOM MOMOIIN YUUTEIIO
B CO3IaHUH paboveli MPOrpaMMEI 110 Y4eOHOMY MPEAMETY.
®u3uKa SIBIAETCA CUCTEMOOOPA3YIOLIUM JJIl €CTECTBEHHO-HAYUHBIX Y4eOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBICHUM, M3YYaeMbIX XUMHEH,
Ouosiorueil, actpoHoMueil 1 Gu3nUeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, IpenocTaBiseT HaumOojee siCHble oOpas3lbl NMPUMEHEHHMsS HAay4dHOIO MeEToJa
MO3HAHUsI, TO €CTh CII0CO0Aa MOYyYEeHUs JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 rMaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOmiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH U HHTEpeca K Hayke Yy
oOyyJaronuxcsi.
Nzyuyenne ¢us3uku Ha 0a30BOM YpOBHE IIpEAIoJiaraeT OBJaJIeHUuEe CIEAYIOIUMU
KOMIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMH €CTeCTBEHHO-HAYUHYI0 TPAMOTHOCTD:
® Hay4HO OOBSCHSTDH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
® UHTEpNpPETUPOBATh JaHHBIE W KCIOJIb30BaTh HAy4YHbIE JOKa3aTEeNbCTBA IS
MOJTyY€HUs BHIBOJIOB.
Henmn u3ydeHuss (pU3MKKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OIpEAeTCHBI B
Konnenuuu npenogaBanus yue6Horo npeamera «®dusuka» B 00pa3oBaTeNbHBIX OPraHU3AUSIX
Poccuiickoit ®enepanuu, peamu3ylONIMX OCHOBHBIE 00II€00pa3oBaTeiIbHbIE MPOrPaMMBI,
yTBepkAEHHON pernenneM Komnmernn MunncrepctBa npocsemieHusi Poccuiickoit denepanuu
(mporoxon ot 3 nexadbps 2019 r. Ne [TK-48H).
Henun usyvyenus pusuku:
e mpuoOpeTeHHue HHTEpeca U CTPEeMJICHUS OOy4yalolMXCs K HAyYHOMY M3YYEHHUIO
IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTABICHUH O HAyyHOM MeETOJe TO3HaHUS U (HOPMHUpPOBAHHE
UCCIIEI0BATENLCKOTO OTHOIIECHHSI K OKPY/KAIOIIUM SIBIICHHSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YEeHUs OCHOB CTPOCHHUS
MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opmupoBaHuE NpPEACTaBICHUN O posid (PU3MKHU I Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHi;

® pa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymiel mnpodecCHoHAIbHON
JIeATeTLHOCTH, CBSI3aHHOHN ¢ (DM3MKOH, MOATOTOBKA K JAJIbHEHIIIEMY O0yYEHHIO B 3TOM
HaIpaBIICHUU.

JlocTuxkeHne STUX TIeNled mporpaMMbl MO (HU3MKEe HAa YpOBHE OCHOBHOTO OOIIETO

o0pa3zoBaHus 00ECIIEUYNBACTCS PEUICHUEM CIICAYIOIMNX 3a4a4:

e MnpuoOpeTeHHe 3HAaHWK O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPUIECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

e mpuoOpeTeHHEe YMEHUH ONUChIBaTh U  OOBSICHATH (PU3MUECKUE SBJICHUS C
UCTIOJTb30BaHNEM TIOJTYyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEIICHUs MPOCTEHIUX pPACUETHBIX 3a/ad C HCIOIh30BAHHEM
bu3nYeCKUX MOJeNel, TBOPUECKHUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4;

® pa3BUTHEC YMEHHUW HAOMIOJATh MNPHUPOJHBIC SBICHUS W  BBINOJIHATH  OIBITHI,
nabopaTtopHbie PabOTHl W AKCIEPUMEHTAIBHBIC HCCIEAOBAHUS C HCIIOIH30BAHHEM
U3MEPUTEIbHBIX TPHOOPOB;

e ocBOocHHE TPUEMOB PabOTHl ¢ HHPOpPMAIMEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WHPOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (M3HKH, aHAIU3 U KPUTUYECKOE
OlLICHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO CO cdepamu mpodheCcCHOHATHLHOU ACSITeNFHOCTH, CBI3aHHBIMU C (QU3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3MUYECKON HAYKU.

| Ha u3ydyenue ¢usuku (6a30BbIil YPOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS

otBoauTcs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIETI0), B 9 KJacce - 102 yaca 3 yaca B HEJIEIIO).
|

[Ipennaraemserii B mporpamme mo Gpu3uKe rnepedeHs Ja00paTopHBIX pabOT U OMBITOB HOCUT

pPEKOMEH/IaTeIbHBIA XapaKTep, YYHUTEIh JeJIacT BBHIOOP MPOBEACHHS TaOOPATOPHBIX PaboOT |
OTIBITOB C Y4ETOM MHIUBUIYaJbHBIX OCOOCHHOCTEH 00yJaromuXcs, CIIUCKa KCIIEPUMEHTATBHBIX
3a/laHu}, pesiaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 1Mo (PU3MKe.

Ilcuxonozo-nedazozuueckan xapakmepucmuka odyuaroujuxca ¢ HO/IA.

Kareropus oOy4aromuxcsi ¢ HapylEeHUSIMU ONOPHO-ABUTAaTEIbHOIO almapaTa - HeOJHOPOIHAs
1o coctaBy rpynmna. OHa o0beUHsIEeT 00y4aroUMXCs CO 3HAUYUTEIbHBIM Pa30poCcOM NEPBUYHBIX
Y BTOPUYHBIX HAPYUIEHUH pa3BUTHs, KOTOPbIE OTIMYAIOTCS 3HAYUTEIBHON MOJIUMOPPHOCTBIO U
JHccolManueil B creneHu BolpaxkeHHOCTU. ['pynmna obydatonuxcs ¢ HOA mno Bapuanty 6.1:
oOyyaromuecss C HapylIeHUsIMH (DYHKIUH ONOPHO-IBUTATEIBHOTO armapara pa3inyHOro
ITHOIIATOrE€HE3a, NEPEIBUTAIOIINECS CaMOCTOSATENBHO WIM C IPUMEHEHHEM OpTONEIUYECKUX
CPEJICTB, UMEIOIINE HOPMAaJbHOE NCUXMUYECKOE pa3BUTHE U Pa3dOpunByIO peub. JlocTtaTouHOE
UHTEIJICKTYyaJIbHOE Ppa3BUTHE Y OTUX OOYy4aloUMXCid YacTO COYETAaeTcs C OTCYTCTBUEM
YBEPEHHOCTH B cebe, C OrpaHUYeHHON CaMOCTOSATEIbHOCTHIO, C MOBBIIIEHHOW BHYIIAEMOCTHIO.
JIMuHOCTHAsI HE3PEJIOCTh MPOSBISIETCS B HAUBHOCTH CY>KICHHUH, C1a00i OPHEHTUPOBAHHOCTH B
OBITOBBIX M ITPAKTUYECKHX BOIIPOCAX KU3HH.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Paszpnen 1. dusuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®dusuka — Hayka o npupojne. SBnenus npupozasl. Ousndeckue sABICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenMuuHBL. M3mepeHue ¢uznueckux BeaMUMH. Dundyeckue NpUOOpHI.
[TorpemrHocTs n3MepeHuid. MexayHapoiHasi cucTeMa €IMHHIL.

Kak ¢u3uka m npyrue ecrecTBEHHblE HAyKH W3ydaloT NMpUponay. EcTecTBEHHO-HAayuHBIN
METOJl TO3HaHMs: HaOJIOJEHHE, IOCTAHOBKA HAyYHOTO BONPOCA, BBIABI)KEHHE THIIOTE3,
9KCIIEPUMEHT [0 TMpOBEpKEe Tumore3, o0ObACHeHHWe HabmogaemMoro sBieHus. OmnucaHue
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMS.

2. dusnueckue NpuOOpHl M MpoLeAypa NPSIMBIX U3MEPEHHI aHAJIOTOBBIM U LU(POBBIM

puoOpoOM.

Jlabopamopuvie pabomot u onvimol.

OmnpeneneHue 1EHbI IEIEHUS MKaIbl H3MEPUTEIHLHOTO IpUoopa.
N3mepenue paccTosHUM.
H3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenue pasmMepoB MalbIX TEIN.
W3mepenue temmeparypbl NpU IOMOILIM JKUIAKOCTHOIO TEPMOMETpa U JaT4yHMKa
TEMIEPATYPBI.
6. IlpoBeneHue wuccienoBaHHMS IO MNPOBEPKE THUIIOTE3bl: JAJIBHOCTh MOJIETA IIAPHKA,
MYLIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIIE, YeM 00JIbliIe BHICOTA ITyCKa.

Pa3nes 2. IleppoHavyaibHbIe CBeleHHS O CTPOEHHH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBukeHue uactul] BemiecTBa. CBS3b CKOPOCTH JBMKEHHMS YaCTUL[ C TEMIEPATYpPOM.
BpoyHoBckoe nBmwkenue, muddysus. B3ammojeicTBhe 4YacTHIl BEUIECTBA: TNPUTSKCHHE U
OTTAJIKUBAHUE.

ANl S e

ArperaTHble COCTOSIHMSI ~ BEIL[ECTBA: CTPOCHHME Ta30B, IKUAKOCTEH H  TBEPABIX
(kpucTamuyeckux) Ten. B3anmMocBsS3b MeXAy CBONMCTBAMHU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABUKECHHUS.

2. Habmonenue nuddysuu.

3. HaGnrogenue siBieHU, OOBSICHSIOMUXCS MPUTHKEHUEM WM OTTAJIKUBAHUEM YacCTHI]

BEIIECTBA.

Jlabopamopuwvie pabomot u onvimel.

1. Omnenka nuaMeTpa aToMa METOIO0M PSIOB (C UCTIONIb30BaHUEM GoTorpaduii).

2. OnbITHI 110 HAOTIOACHHUIO TEIJIOBOTO PACIIUPECHHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHHUIO ACHUCTBUS CHUJI MOJICKYJIIPHOTO TIPUTSKCHHSL.

Pa3nen 3. /IBu:keHHe U B3auMO/IeiicTBHE TeJl.



Mexanuueckoe JBHXKEHUE. PaBHOMEpHOE M HepaBHOMEpHOE JABMKEeHHE. CKOpOCTb.
Cpenssist CKOpoCTb IPU HEPAaBHOMEPHOM JBHUKEHUH. Pacy€T myTH U BpeMEeHH IBUKEHUSI.

SlBnenne wHepuMH. 3aKOH WHEpUUH. B3auMoaencTBUE TeN KaK MPUYMHA H3MEHEHUS
CKOPOCTH [IBMXEHHMS Tel. Macca kak mMepa mHepTHOCTH Tena. IlnotHocTe BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucThKa B3aumojeiicTBus Tten. Cuna ynpyrocth M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOILIBIO JWHAMOMETpa. fIBlieHHEe TAroTeHus U cuja Tsokectn. Cuia
TSDKECTH Ha Jpyrux IuiaHetax. Bec tema. HesecomocTs. CiioskeHne CHII, HAIIPaBJICHHBIX II0
olHOI npsimoii. PaBHozelicTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoAE U TEXHUKE.

Jemoncmpayuu.

HabmroneHne MexaHMYecKoro ABMKEHUS Tea.

H3mepenne cKkopoCTH MPSAMOJIMHENHOTO IBUKCHHUS.

HaGumronieHue sSiBjaeHMsI UHEPLUH.

Habmronenne n3MeHneHus: CKOpOCTH MPHU B3aUMOIEHCTBUH TEJl.

CpaBHeHue Macc 1o B3aUMOJEHCTBHUIO TEI.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

Jlaﬁopamopnble pabomul u onvimol.

1. OmnpeneneHve CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (IIapuKa B KHJIKOCTH, MOJIEIH
UIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajiee).

2. Ormpenenenue CpeaHed CKOPOCTH CKOJIBKEHHUs OpycKa WJIM IIapHKa IO HAKJIOHHOU

R e R

IUIOCKOCTH.

3. Ormpexenenue MIOTHOCTU TBEPIOTO TeEA.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHHs (nedopManuu) Mpy>KUHBI OT

MPUIOKEHHOUN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.

Jasnenne. CriocoObl yMEHbBIIICHUS U YBeTUYeHUS JaBieHus. [laBienue ra3za. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temreparypsl. [lepenava naBiaeHus: TBEPABIMU TE€IaMHM, KUAKOCTIMH
u razamu. 3akoH Ilackans. [IHeBMaTHueckue MamivHbl. 3aBUCUMOCTb JABJICHUS KMJIKOCTH OT
rryounsl.  ['mapocratmdeckuid  mapagokc. CooOmraromnuecss  cocyasl. [ mapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBineHue. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHOU
o6onouku 3emnu. OmnbiTr Toppuuennu. M3mepenue atmochepHOro naBiieHUS. 3aBUCHMOCTH
aTMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl nns wu3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJ0. BeITankuBaronas (apxuMeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTbH JIaBIICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaua naBiieHUs )KUIKOCTBIO U TA30M.

CooOuiaromuecs cocypl.

['mapaBauyeckuil mpecc.

[IposBrienue aelicTBUg aTMOC(EPHOTO JIaBICHUS.

3aBUCHUMOCTh BBITAJKUBAIOMIEH CUIBI OT 00bEMA MOrpY)KEHHOW YacTh Tena H

SRR i e



MJIOTHOCTH KUAKOCTH.
7. PaBEHCTBO BBITAJKUBAIOUIEN CUJIbI BECY BBITECCHEHHOM XKUJKOCTH.
8. VYcioBue 1maBaHWs TeN: IUIAaBaHWE WM TOTPY)KCHHE TEJl B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEN TeJIa U AKUIKOCTH.

Jlabopamopuvie pabomot u onvimol.

1. HccnegoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KUIKOCTh
YacTH TeJa.

2. OmpenesieHUE BBITAIKMBAIOIIECH CHUIIbI, JCHCTBYIOIIEH Ha TeNo, MOTpyKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHIJIBI, JACHCTBYIOIIEH Ha Telo B
JKUJKOCTH, OT MacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIONICH Ha
TEJO B JKUIKOCTH, OT 00bEMA MOTPYKEHHOHN B KUIKOCTh YaCTH TEJa U OT TIOTHOCTHU
KHUJIKOCTH.

5. KoucTpyupoBanue apeoMeTrpa WM KOHCTPYHPOBAHHUE JIOAKU W OMpeneseHue e&

rpy30M0AbEMHOCTH.

Pa3nes S. PaGoTa 1 MOIIHOCTD. JHEPrus.

Mexanuueckas pabora. MOLTHOCTb.

[IpocTeie MexaHW3MBI: pbI¥ar, OJOK, HaKJIOHHAs IUIOCKOCTh. I[IpaBuio paBHOBecus
peruara. [lpumeHneHnue mpaBuiia paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] mpocThix MmexaHu3MoB. [IpocTrie MexaHU3MbI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHetmueckas W noTeHUHanbHas sHeprus. [Ipespaiienue
OJIHOTO BHJIa MEXaHUYECKOW YHEPTUH B JIPYTOil. 3aKOH COXPAHECHHS SJHEPTHUU B MEXaHUKE.

emoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie pabomot u onvimol.

1. Ompenenennie pabOTHl CWIBI TPEHHS TPU PABHOMEPHOM JBIDKEHHUU Tela IO

TOPU30HTAIILHOM MOBEPXHOCTH.

2. HccnepoBaHue yCcI0BUM paBHOBECHUS pbluara.

3. Hsmepenne KII/] HakIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

8 KUIIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcCHOBHBIE IT0JIOKEHHS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyld. ONbITbl, TOATBEP)KIAIONINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro cocTosiHUM BeuecTBa. Kpucramimueckue u
amop¢Hsbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE MOJIOKCHUN
MOJIEKYJISIPHO--KMHETUYeCKOM Teopuu. CmauMBaHME U KamWUISIpHbIE sIBIE€HUA. TermsoBoe
pacuIMpeHme U cKaTue.

Temneparypa. CBs3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABM)KEHHS YacCTHII.
Buytpennsiss sneprusi. CrnocoObl HW3MEHEHHMs BHYTPEHHEH »SHEpPruu: TeIuionepenavya Hu
coBepuieHre padboThl. Bupl Temionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHUE.

KonuuecTBo TEemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemmooOMeH U TerioBoe
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. IlnaBneHue um OTBepleBaHUE KPUCTATLUTUYECKUX



BEIIECTB. YeibHas TerwioTa IulaBieHus. [lapooOpa3oBanue M KoHjaeHcauus. lcnapenue.
Kunenue. VYnenpHas Tersiora mnapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpaTypbl KUIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.
BnaxxHocTs Bo3iyXa.
OHeprus ToIMBa. Y IeJbHas TEIJI0Ta CTOPaHMSL.
[Mpunmunsr pabotel TerumoBbix aBurareneil KIIJ[ TterutoBoro pasuratens. TeruioBeie
JIBUTATEJIH U 3aIATA OKPYKAKOIIEN CPEBI.
3aKOH COXpaHEHUs U NPEBPALLECHUS SHEPTUH B TEIUIOBBIX MPOLECCaX.
Jemoncmpayuu.
Habmonenne OpOoyHOBCKOTO TBHMXKEHUSI.
Habmonenue quddysum.
Habmronenue siBjaeHu cMauyMBaHUS ¥ KaMWUISIPHBIX SBICHUM.
HabmioneHune TerioBoro paciumpeHust Tel.
W3menenne naBneHus ra3a npu U3MEeHEHHH 00bEMA U HarpeBaHUM WM OXJIaXKIACHUH.
[IpaBuna n3mMepeHus TemmnepaTyphl.
Buasl Tenonepenaum.
Ox7naxaeHre Npu COBEPLICHUN PaOOTHI.
9. HarpeBanwue npu coBepiieHHH padOThl BHEITHUMHU CHIIAMH.
10. CpaBHeHME TEMIOEMKOCTEHN pa3IM4YHbBIX BELIECTB.
11. HaOmronenue KuIeHus.
12. HabnrozieHrne noCTOSHCTBA TeMIepaTyphl PH IJIaBJICHUH.
13. Mopenu TerIoBbIX ABUTATEIICH.
Jlabopamopuuvie pabomol u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHUSI.
OneITHI 10 BEIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
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OnBITH 10 HAOTIOICHUIO TETUIOBOTO PACIIUPEHIUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Ornpezenienne 1aBieHUs BO3AyXa B OaJUTOHE IIMPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3[AyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THIIOTE3bl IUHEHHOW 3aBUCHUMOCTH JJIUHBI CTOJNIOMKA KHJIKOCTH B
TEPMOMETPHUUECKOUN TPyOKe OT TeMIepaTyphl.

M

7. HabOnroneHue n3MeHEHUs BHYTPEHHEW DHEPTUU Tejla B Pe3ysbTaTe TEIUIonepeaadyn 1

paboThl BHEIIHHUX CHIL

8. MHccnenoBanue sBICHUS TEINIOOOMEHA NPH CMEIINBAHUY XOJIOJHON U ropsiueii BOIbI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpU TEIIOOOMEHE C

HarpeTbIM METaUIMYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucrnapeHusl.

12. Onpenenenrne OTHOCUTENBHOM BIIaXKHOCTH BO3AyXa.

13. Onpenenenne yneabHON TEIIOTHI MJIABJICHUS JIbJA.

Paznen 7. diiekTpryeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpuzauus Ten. JBa poja aeKTpUYECKUX 3apsaoB. BzaumopelcTBHe 3apsKEHHBIX
ten. 3akoH KyroHa (3aBUCMMOCTb CHIIBI B3aUMOJAEWUCTBUS 3apSIKEHHBIX T€I OT BEJIUYUHBI
3apsAI0B U PACCTOSTHUS MEX]TY TEIaMH).

Onekrpuyeckoe nosie. Hanpspk€HHOCTh anekTpudeckoro nois. [IpuHuun cynepno3uiun
3JIEKTPUYECKUX MOJIeH (Ha KaYECTBEHHOM YpPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iekTpudeckuil 3apsa. CrtpoeHue
atoma. [I[poBOAHUKY U JUAIEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsija.

DONEeKTPUYECKH TOK. YCIOBHUS CYIIECTBOBAHMS DJJIGKTpUUECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3IIEKTPUYECKOr0 TOKa (TEIIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DIEKTPUYECKHI TOK B )KHJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. JnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJHUKA. YJCIBbHOE CONMPOTHUBIICHHE BemecTBa. 3akoH Owma uisi  ydacTka IIeTH.
[TocnenoBarenpHOE M NapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

PaGota 1 MOITHOCTD 3MEKTPUUECKOro ToKa. 3akoH JIxoyns—JleHna. DnekTpudeckue emnu
U IOTPEOUTENH IIEKTpUUYECKON sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctosiHHbIE MarHuTHl. B3auMonelcTBUE MOCTOSIHHBIX MAarHuToB. MarHuTHOE MoOJIe.
MarnuTtHOe noje 3eMIIM U €ro 3HaueHHue 1151 xKU3HU Ha 3emie. OnblT Dpcerena. MaraurHoe nose
3JIEKTPUYECKOTO ToKa. [IpuMeHeHne 3MeKTpOMarHuToB B TEXHUKE. /[elicTBHE MAarHUTHOTO MOJIS
HAa TPOBOJHUK C TOKOM. OJEKTPOJBHUrarelb IOCTOSHHOTO ToKa. lcmosb3oBaHue
AJICKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papanes. SBiaeHue  AIEKTpOMArHUTHOM  wHAyKuuu. IIpaBumo  Jlenna.
Onekrporenepatop. CrnocoObl TOMyYEHHUS DIIEKTPUYECKOW SHEPruu. ODNEKTPOCTAHIIUK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3anus Tell.
JIBa poJia ANEeKTPUUECKUX 3aps0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE JIEKTPOCKOIIA.
DNEeKTPOCTATUUECKAsT MHTYKIIUS.
3aKOH COXpaHEHUs MIEKTPUUECKUX 3apsi/iOB.
[IpoBOAHMKY U ANDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUH 3JIEKTPUYECKOIO ITOJIS.
HcTOYHMKH MOCTOSHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKUH TOK B KUIAKOCTH.
. I'a30BbIi1 pa3psa.
. I3mepenune cuiibl Toka aMIepMeTpOM.
. I3mepenue 351eKTpruYecKoro HanpsyKeHNUsl BOJIbTMETPOM.
. Peocrar u Mara3uH conpOTHUBIICHUM.
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. BzanMoaeicTBre NoCTOSHHBIX MAarHUTOB.

. MonenupoBanre HEBO3MOKHOCTH Pa3/I€JICHHS TOJKOCOB MarHUTa.
. MonenvupoBaHre MarHUTHBIX MOJIEH OCTOSTHHBIX MAarHUTOB.

. OneIT OpcTena.

. MaruuTHOe noJjie ToKa. DJIEKTPOMAarHmT.

. JlelicTBHE MarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

. DNEKTPOABUTATEIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBNEHUS 371€KTPOMAarHUTHONM MHIYKIUU.

. OnbiTel @apages.

. 3aBUCUMOCTb HaIPaBJIEHUs UHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOZHUKHOBEHUSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
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1. OmbIThI 10 HAOTIOJCHUIO IIEKTPU3ALMN TNl HHAYKIIUEH U IIPHU COPUKOCHOBEHUH.



HccnenoBanue nelCTBUS DJIEKTPUIECKOTO OIS HA IPOBOJAHUKH U TUIIIEKTPUKH.

COopka u mpoBepKa padOTHI IMEKTPUIESCKOMN IS IIOCTOSTHHOTO TOKA.

V3MepeHue u peryJIMpoBaHKe CHJIBI TOKA.

W3mepenue u peryupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UIYIIETO YePe3 PE3UCTOP, OT COMPOTUBICHUS

pe3ucTOpa M HAMPSHKEHHS Ha PE3UCTOPE.

7. OmbITBI, JACMOHCTPHPYIOIIHE  3aBHUCHMOCTH  JJIEKTPUYECKOTO  COMPOTHBIICHUS
MPOBOJHUKA OT €r0 JUTMHBI, IIOMIA M MONEPEYHOr0 CEYSHHs U MaTepuara.

8. TlpoBepka mpaBuia CIOKEHUS HANPSDKEHUH TPHU TOCIEIOBATEILHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwiia UTsi CUIIBI TOKA TPH MapauIeTbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenue paboThI IEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOP.

11. Onpenenenue MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIACIIIEMOI Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTU CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HAINPSHKCHHUS
Ha HEW.

13. Onpenenenune KIIJI narpeBarens.

14. ViccnenoBaHrne MarHUTHOTO B3aWMO/ICUCTBUS MTOCTOSIHHBIX MarHUTOB.
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15. I3yyeHne MarHMTHOTO TOJS TIOCTOSHHBIX MAarHUTOB TP HUX OOBEIUHEHUU U
pa3leNeHnN.

16. UccnenoBanue neiCTBUA SIIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJIEHCTBUS KATYIIKH C TOKOM U
MarHura oT CHJIbl TOKA U HalpaBJIEHUS TOKA B KaTyIIKE.

18. M3yudeHue aeiicTBUS MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue paboThl AJIEKTPOIBUTATEIIS.

20. Uzmepenne KIIJ] anekTpoiBUraTeIbHON YCTaHOBKH.

21. OneITEl MO HCCEIOBAHUIO SIBJICHUS AJIEKTPOMAarHUTHOM WMHIYKIMHU: HCCIIEJOBaHHE
M3MEHEHUH 3HAaYeHMsI U HAIIPaBJIEHUS! UHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHHUS.

Mexannueckoe aBmxkeHune. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOr0 JIBW)KEHMs. PaBHOMepHOe mpsMoOJuHENHHoe JABWkeHue. HepaBHOMepHOe
NpsIMOJIMHEWHOE JBH)KeHHE. CpelHssi U MIHOBEHHas CKOPOCTh Tela NpH HEPaBHOMEPHOM
JBHUKECHUH.

Yckopenue. PaBHOyCKOpeHHOE TIpSIMOJTHHEHHOE NBHkeHHe. CBoOOAHOE majgeHne. OTbIThI
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpyKHOCTH. [lepuon u dacrora obOpamienus. JluneiHas u
yIJI0Bast CKOpOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

[Iepsbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. Ilpuniun
CYHEPIIO3HULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHMs: cujla TPEHUsl CKOJIBKEHHMsSI, CUJIa TPEHHS
IIOKOS1, APYTHE BUABI TPCHMUS.

Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHSA. YCKOpEHHE CBOOOTHOTO TMaJCHHUS.
IBuxenne 1utaner Bokpyr Comnpa. IlepBas kocmuueckas ckopocTs. HeBecomocts u
neperpy3KHu.

PaBHOBecue MaTepuanbHOi TOUkH. AGCOMIOTHO TBEPIOE Teno. PaBHoBecue TBEpAOTO Tena



C 3aKPEINIEHHOM OCbIO BpaweHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynse tena. M3Menenue mmmynbca. Miynbe cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE IBMKEHUE.
Mexannueckass pabora U MOUIHOCTb. Pabora cui TskecTH, ynpyroctu, TpeHus. CBsi3b

SHEPrUMn

n pa6OTBI. IloTenumnanpHas OHEprus TEjla, NMOAHATOrO HaA HNOBCPXHOCTHIO 3CMIIH.

[TorenumanpHas 3Heprus c:karou npyxuHel. Knnernueckas sHeprus. TeopemMa 0 KHHETHYECKOU

SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

emoncmpayuu.

1. HabmiogeHne MexaHMYECKOTO ABMIKEHHS T€Jla OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.

2. CpaBHeHHe NMyTEHl U TPACKTOPUI IBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
PAa3HBIX TEN OTCUETA.

3. V3MepeHue CKOPOCTH M YCKOPEHHUS MPSIMOIUHEHHOTO JBUKECHHUS.

4. HWccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUYKEHUS.

5. HaOmroneHue nBM>KEHUS TeNa 110 OKPY>KHOCTH.

6. HalmroneHne MexaHWYECKUX SBIICHUM, MPOUCXOAIINX B cucTeMe oTcUETa « Temexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENBbHO KaObuHeTa GU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS TE€lIa OT MACChI TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOICUCTBUU TEII.

9. V3meHeHue Beca Teja MPU YCKOPEHHOM JIBH)KEHHUU.

10. [Tepenaya ummnyJibca Ipu B3aUMOJICUCTBUU TEII.

11. [IpeobpazoBaHusi 3HEPTUU NIPH B3aUMOACHCTBUH TEJL.

12. CoxpaHeHMe UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOIEHCTBUU.

14. HaGnroneHue peakTUBHOTO JIBUYKCHUS.

15. CoxpaHeHne MEXaHMYECKON SHEPTUH NMPU CBOOOHOM MaJCHUU.

16. CoxpaHeHrEe MEXaHUUECKON SHEPTUH IIPU IBUKEHUH TeJIa 107 IeHCTBUEM PY>KUHBI.

Jlabopamopuvie pabomosl u onvimel.

1.

@

10.

KoHcTpyrpoBaHue Tpakra A pa3roHa M JAJbHEHMIIEr0 PaBHOMEPHOIO JIBHXKEHMS
HIapyuKa WIH TEIEKKHU.

Omnpenenenue cpenHeld CKOPOCTH CKOJBKECHHS OpyCKa WM JBIDKEHUS IIapuKa o
HaKJIOHHOM TMJIOCKOCTH.

OnpeneneHne yCKOpPEHHUsl Tejla IMPU PABHOYCKOPEHHOM JBW)XEHUU IO HAKIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHM NPH PABHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJbHOWU CKOPOCTH.

[IpoBepka TrUMOTE3bl: €cClM MNpPU PABHOYCKOPEHHOM JABM)KCHUU 0€3 HavalbHOM
CKOPOCTH IIyTH OTHOCSTCS KakK psAJ HEUETHBIX YHCENI, TO COOTBETCTBYIOLIUE
NPOMEKYTKH BPEMEHU OJJMHAKOBHI.

HCCJ’ICZIOB&HI/IC 3aBUCUMOCTH CHJIBI TPCHHA CKOJBXKCHHA OT CHJIBI HOPMAaJIbHOI'O
JIABJICHUSI.

Omnpenenenne kodhUIMEeHTa TPEHUS CKOIBKCHHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS MpPH PABHOMEPHOM JBIDKEHHHM Tella II0
TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YOPYTOCTH MPU MOIBEME Tpy3a C HCIOIb30BAHHEM
HEIMMOABUKHOT'O U IOABHUKHOI'O 6JIOKOB.



11. M3yuenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckue Kojie0aHUsI U BOJHBI.

Konebarenbnoe nBmwkeHne. OCHOBHBIE XapaKTEPHUCTHKW KOJEOAHWI: TEPHOJ, 4acToTa,
aMIuTysa. Marematudeckuii W NpPYKUHHBIM MasTHUKM. lIpeBpaiienne 5sHeprum mnpu
K0JIeOaTeIbHOM JIBUKECHUU.

3aryxatomue KojieOaHus. BeiHykaeHHble kojeOanus. Pezonanc. MexaHHUeCKUe BOJHBI.
CgolicTBa MexaHWYECKUX BOJIH. [IpofosibHBIE U TTONIEpEYHbIE BOIHBI. [[7TMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpaxkeHue 3Byka. THPpa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

Habmonenune xonebanuil Ten noj 1eHCTBUEM CHIIbI TSDKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmioneHne BBIHYKACHHBIX KoJeOaHHUH U pe3oHaHca.

Pacrnipoctpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIEIH).

Habumroienne 3aBUCHMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYEeCKHUH pe30HaHC.

Jlabopamopuvie pabomot u onvimol.

1. Ormpenenenue 4acTOTH U NEprU0ia KOJIeOaHUI MaTEMaTHYECKOr0 MasTHUKA.

2. OmnpezeneHue 4acTOTHI U NEpUOJIa KOJIeOaHHUH MPYKUHHOTO MasSTHHKA.

3. HccnengoBaHue 3aBUCUMOCTU IEpHOJA KoJeOaHUN IMOABEIIEHHOTO K HHUTHU Ipy3a OT
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JUTMHBI HATH.
4. HccnemoBaHue 3aBHCHMOCTH MEPHOAA KOJIECOAHUH MPYKMHHOTO MasTHUKAa OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTM NepuoAa KoJeOaHUW Tpy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl Ipy3a.
6. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb IE€pUOJA KOJEOAHWM NPYKUHHOIO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenne yCKOpeHHUs CBOOOTHOTO IMaICHUS.
Pa3nes 10. D1eKTpOMarauTHoOe 10Jie M JJICKTPOMATHUTHBIC BOJIHBI.
DONEKTPOMarHuTHOE TNoJie. DJIEKTPOMAarHUTHblE BOJHBL. CBONMCTBA 3JIEKTPOMArHUTHBIX
BouH. llIkana 31eKkTpoMarHuTHbIX BOJIH. Vcronb3oBaHue 3J1€KTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoaHOBBIE cBOIiCTBA CBETA.
Jemoncmpayuu.
1. CpolicTBa 3J€KTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuuvie pabomol u onvimel.
1. M3ydeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBass mozaenb cBeta. Mcrounuku cBeta. IIpsMonvHEiiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.
[Ipenomnenue cBeta. 3akoH IpesiomileHus cBeTa. [loiHOE BHYTpeHHEE OTpakKEHHUE CBETA.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPaXXEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B sumH3e. Ontmueckass cuctemMa (oToamnmapara, MHUKPOCKONA U
Teneckormna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1anbHO30PKOCTb.
Paznoxenue 6enoro cBeta B ciekTp. OnbiTl HetoToHa. ClokKeHne CeKTpaabHbIX IBETOB.



Hucnepcus csera.
Hemoncmpayuu.

9.
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[IpssMonMHEIHOE pacIpOCTPAaHEHUE CBETA.

Otpaxxenue cBera.

[onmyuenne n300pa>keHHii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xon tydeit B coOuparomeii JuH3e.

Xox Jy4eil B paccenBarole JIMH3E.

[Tonyuenne n3o00paxeHuil ¢ TOMOIIbIO JINH3.

[IpuHuun neficTBus gporoanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Moxenb riaza.

11. Paznoxenue 6enoro cBeTa B CIIEKTP.

12. Tlomyuenue 6enoro cBeTa MpHU CIOKCHUH CBETa PA3HBIX IIBETOB.
Jlabopamopuuvie pabomol u onvimel.

l.
2.
3.
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HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yTJjia MMaJIeHusl.
N3yyenne xapakTepuCTHK U300pakeHUS MIPEIMETa B INIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH yIJla MPEIOMIIEHHSI CBETOBOIO Jiyda OT yrja MaJeHHs Ha
IPaHULE «BO3LyX—CTEKIIO».

[TomyueHue n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne HOKyCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OmnBITH IO PA3IOKEHHUIO OEIOr0 CBETa B CHEKTP.

OnbITEl MO BOCHPHUSTHIO IIBETA MPEAMETOB MPU HUX HAOIIOACHUU dYepe3 I[BETOBBIC
(bUITBTPHI.

Pa3znea 12. KBanToBble sIBJIEHHUS.
OmnsiThl Pesepdopaa n nnanerapHas moziens aroma. Moaens atoma bopa. HMcnyckanue u
MOTJIOLIEHHE CBeTa aTOMOM. KBaHThI. JIMHEUaThie CIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, Oeta- W ramma-mznydeHus. CTpoeHHE AaTOMHOTO Spa.
Hyknonnas Mmopens aromHoro sigpa. W3orombl. PaanoaktuBHble mnpeBpamienus. [lepuon
nojiypacriaga arOMHBIX AOCP.

SnepHble peakiuu. 3aKOHBI COXpPaHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCENl. DHEPTHs CBS3U
aToMHbIX saep. CBs3p Macchl U SHepruu. Peakuum cuHTe3a u JeneHus sjaep. VcTouHuku
sHepruu CoJIHLIA U 3BE3L.

Snepnas sHepreTuka. JIeMCTBUSA pagMOAKTUBHBIX U3JIyYECHUN HA )KUBBIC OPIaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3Ty4YEHHS U MOTJIOLICHHUS.

2. CnexTpsl pa3IuyHbIX T'a30B.

3. CunexTp BomopoJa.

4. Habmronenue TpekoB B kamepe Bunbcona.

5. Pabora cu€Tuyrka HOHU3UPYIOUTUX U3TYyUEHUH.

6. Perucrtpauus u3nydeHus MPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomot u onvimol.

1. HaGmoneHue CIIONTHBIX ¥ TUHEHYATHIX CIICKTPOB U3ITyUSHUSI.

2. HWccnengoBaHue TpPEKOB: HM3MEPEHUE HHEPrMM YacTHIBI 10 TOPMO3HOMY HyTH (MO
(dhoTtorpadusm).

3. H3MmepeHue painoaKkTUBHOTO (OHA.



IHoBTOpPHTENBHO-0000111a101IMIT MOLYJIb.

[ToBTOpUTENBEHO--0000IIAOIIMI  MOIYJ b TpeJHa3HaueH Ui CHCTEMAaTHU3aluud U
0000IIeHHUS IPEAMETHOTO COJIEPKAHKSI M OTIBITA IEATEIILHOCTH, PHOOPETEHHOTO TPH U3yUCHUN
BCEro Kypca (pU3MKH, a TakKe JJs MOATOTOBKH K OCHOBHOMY TI'OCYJapCTBEHHOMY 3K3aMEHY IO
¢bu3nke A1 00ydaromuXcs, BHIOPABIIMX 3TOT YUEOHBINH MpeMeT.

[Ipy wW3y4YeHWH [JaHHOTO MOXYJNS pPEATM3YIOTCSd W CHUCTEMATH3UPYIOTCS  BHIBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX 0OecmeumBaeTcs JOCTIDKEHHE TMPEIMETHBIX |
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToB 00ydeHus, (hopMupyeTcs eCTeCTBEHHOHAay4Has
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEAOBAHMS SIBICHUH MPUPOABI M TEXHHKH,
OBJIQICHUE YMEHHUSAMHU OOBSICHATh (PU3UUECKUE SIBICHUS, MPUMEHSS TIOJy4YeHHBbIC 3HAHMA,
pelaTh 3a/1a4M, B TOM YUCIIE KAaYeCTBEHHBIE U DKCTIEPUMEHTAIBHBIE.

[TpuHIMNHMAIBHO NESTEIbHOCTHBIM XapakTep JaHHOTO pasjieNa pealn3yercs 3a CU€T TOoro,
4TO 00y4arolrecs BHIMOJIHAIOT 33/1aHUs, B KOTOPBIX UM MpEAIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSCHITH (PU3MUECKUE SIBICHUS
B OKpY’Karoliel Mpupoie U MOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUs (PU3UUECKUX SIBICHUM, B TOM 4HCIE AJS
HPOBEPKU THIIOTE3 U MOJTYUYECHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH Hay4HBIE OCHOBBI HambOoJiee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTHUYECKOTO HCIIONB30BAaHHUS PA3IMYHBIX HCTOYHMKOB JHEPTrUM HA OCHOBE
3aKOHa MPEBPAIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3MKH Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUsS HaNpaBiIeHO Ha

AOCTHUIKCHUC JINYHOCTHBIX, MCTAIIPCAMETHLIX U TPCAMCTHBIX O6paSOBaTCJ'H>HBIX PC3yJIbTATOB.

B pesynbrate wu3yueHus (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuarormerocst OyayT chOpMUPOBaHBI CIAEAYIOIINE TUIYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTPHOTHUYECKOT0 BOCIIUTAHUSA:

— TPOSIBJICHHE UHTEpPEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PU3NUIECKOM
HaYyKU;

— [IEHHOCTHOE OTHOUIEHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(PU3NKOB;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTUBHOMY yUYacCTHIO B 00OCYXJI€HHUU OOIIECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHHEM JOCTHKCHUH (DU3UKH;

— OCO3HAHWE BAKHOCTH MOPATBHO--3TUYECKUX MTPUHITUTIOB B JACATEIHHOCTH YUEHOTO;

3) acTeTH4eCKOro BOCIIMTAHMS

— BOCIIPHUATHE ACTETHUUYECKUX KAuecTB (PU3MYECKONW HAyKH: €€ TapMOHUYHOIO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHWE IEHHOCTH (M3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHWS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJOTIMH, BaKHEHIIEH COCTABIISIOIEH KYJIbTYPBHI;

— pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HUHTEPECA K UCCIIEeI0BATENIbCKON ACSITEIbHOCTH;

5) dopMupoBanus KYJbTYPHI 310POBbS M IMOLNOHAIBHOIO 0J1arONMOTy M

— OCO3HaHHE IEHHOCTHU Oe3omacHoro obpa3a KHU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHpE, BaXHOCTH TIpaBWi O€30MacHOr0 TOBEACHUS Ha TPAHCIIOPTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TEIUIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIIOBUSX;

— cpopMUPOBAHHOCTH HaBBIKA peIIeKCUU, TPU3HAHUE CBOETO IMpaBa Ha ONIMOKY U TaKOIro
e MpaBa y Jpyroro 4eaoBeKa;

6) TPy10BOr0 BOCIMTAHMSA:

— aKTUBHOE Y4YacTHE B PEIICHUU MPAKTHUYECKHUX 3a7ad (B paMKax ceMbU, 00pa3oBaTeNbHOM
OpraHu3aly, TOopoJa, Kpas) TEXHOJIOTMYECKOM U  COLMAJIbHOM HaAMpaBICHHOCTH,
TpeOyIOIINX B TOM YHUCIIe U GUBNIECKUX 3HAHMIA,

— UHTEpeC K MPAKTHUIECKOMY M3YUYEHUIO PO eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JIOrM4eCKOr0 BOCIIMTAHMS:

— OpHUEHTAalMs Ha TpUMEHEeHHWe (PU3NYECKWX 3HAHWW MJIs pelieHus 3a7a4 B 00JacTH
OKpYXaroIie cpeipl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKHM HUX BO3MOKHBIX MOCIEACTBHIMA
JUTSL OKPY>KaIoIEel cpeibl;

— OCO3HaHHUE TTI00aTBHOTO XapaKTepa dKOJOTHUYECKHUX MPOoOieM U MyTel X peleHus;

8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COIUAJIBLHOI U MPUPOIHOI cpeabl:

— TOTPEeOHOCTh BO B3aWMOJCWCTBHM TPH BBIMOJHCHUW WCCIICIOBAHUN H IMPOCKTOB
(bu3nYeCcKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

— MOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JesITeIbHOCTD;

— MOTpeOHOCTh B (DOPMHPOBAHUHM HOBBIX 3HAHHMA, B TOM 4Hclie (OPMYJIUPOBATH HIIEH,
MOHSITHUS, TUTIOTE3bI 0 PU3HMUECKUX OOBEKTAX U SIBJICHUSX;



® — 0CO3HaHHE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

® — [JIAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUIA;

L] — CTpCMJ'ICHI/IC aHaJ’II/I?:I/IpOBaTI) 1 BBIABJIATH B3AUMOCBA3HU HpHpOI[I)I, O6HICCTBa U 3KOHOMHKH,
B TOM YHCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

® — OICHKAa CBOMX JCHCTBHHA C Y4YETOM BIHUSHHUS Ha OKPYKAIOMIYIO CpEAy, BO3MOXKHBIX
I‘HOGaJIBHLIX HOCHGI[CTBHﬁ.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTte ocBOeHHMs mporpamMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydatomierocs OyayT c(hOpPMHUpPOBaHBEI MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIOYAIOL[ME TI03HABATENbHbIE YHUBEpCAJbHbIE Yy4eOHble JEHCTBUS, KOMMYHHMKATHBHbIE
yHHUBEpCaJbHbIe yueOHbIC ACUCTBUS, PETYIATUBHbBIC YHUBEPCAIbHBIE YUeOHbIC ACHCTBHSL.

Ilo3HaBaTebHBIE YHUBEpPCAJIbHbIC y‘leﬁHbIe JelcTBUA

ba3oBble Jornvyeckue aeiicTBUs:
® BBIABISITH U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKKA OOBEKTOB (SIBJICHHN ),
® YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJacCU(HUKAIIMK, OCHOBAHUS ISl 00OOIICHUS
Y CpaBHEHUS,
® BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEUUS B pacCMaTpPUBAEMBbIX (akTax, JaHHBIX U
HAOIOCHUAX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;
® BBIABISTH NMPUYMHHO--CJICICTBEHHBIC CBSI3W TPH HM3YyYCHHH (PU3NYECKHX SIBICHUU W
MPOIIECCOB, JI€NIaTh BBIBOJABI C WCIOJIb30BAaHUEM JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3IX (PU3NUECKUX BETUYHH;
® CaMOCTOATENBHO BBIOMpPATH CMOCOO pemeHus y4eOHOW (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHUX BapHUAaHTOB peEIIeHHUs, BbIOOpP Hanboyiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHER).
Ba3oBble uccieaoBaTelbCKUe JeHCTBHUA:
® HCIOJB30BaTh BOMPOCH KaK UCCJIEA0BATEILCKUH HHCTPYMEHT MO3HAHMUS;
® [POBOAUTH IO CAMOCTOSITEILHO COCTaBJIICHHOMY TIUIAaHY OIBIT, HECJIOXKHBIN
(bU3HYECKUI PKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DHU3NIECKOTO SBJICHHUS;
® OIICHWBATh Ha NMPUMEHHMOCTh W JOCTOBEPHOCTh MH(POPMAIIHMIO, IMOJYUYCHHYIO B XOJIE
HCCIICIOBAHUS UJTU SKCIIEPUMEHTA;
® CaMOCTOATENbHO (OpMyIHUpoBaTh OOOOINEHUS W  BBIBOALI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOICHUSI, OTIBITA, UCCIICOBAHUS;
® TIPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIICEe pa3BUTHE (PU3MUECKHUX IMPOIIECCOB, a TAKKe
BBIJIBUTATh MPEIIOIO0KEHNS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.
Paborta ¢ unopmanmeii:
® TMPUMEHATh PA3NUYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl MPHU TMOUCKE U OTOOpE
uHGOpPMAIIMU WK JAHHBIX C YU4ETOM MPeAoKeHHO yueOHo (hrU3nuecKoi 3a1auu;
® aHaJTM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETHUPOBATH HHPOPMAIMIO Pa3TUIHBIX
BUJIOB U (DOPM TIpeICTaBICHHUS;
® CaMOCTOATEIHHO BBIOMPATh ONTHUMANBHYIO (GOpMy NpeacTaBieHUs WHPOPMALUU H



WJUTIOCTPUPOBATH PEIIAEMBIE 33JaYM HECJIOKHBIMU CXEMaMM, IHarpaMMaMiy, WHOHU
rpadukoii 1 ©X KOMOUHAIIHSIMH.

KomMMyHuKaTHBHBIE YHHBepcaibHble yueOHbIe 1elCTBHUS:

B XOJi¢ OOCYXICHHsS Y4eOHOro MaTepuaia, pe3yJIbTaTOB JIAOOPATOPHBIX paboOT u
MIPOEKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMBI U BBICKA3bIBATh WJICH,
HalleJICHHbIC Ha pEIIeHUEe 3a/1a4d U MMOAepKaHue OJIaroKenaTelbHOCTH OOIEHS,;
COMOCTARIISITH CBOWM CYXJCHHUS C CYXACHHSIMH JIPYTHX YYaCTHUKOB JUAJIOTa,
00OHapy>KUBATh Pa3IMYNE U CXOJCTBO TO3HIINH;

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

nyOJMYHO  TIPEJCTaBIATh  PE3yJbTaThl  BBIMOJIHCHHOTO  (DM3MYECKOTO  OIBITa
(9KCTIIepUMEHTa, UCCIIeIOBAHUS, TIPOCKTA);

MOHUMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHOM W WHAMBUIYAIBHOH PabOTHI
IPU PEIICHNN KOHKPETHON (PU3NYECKOM MpoOIeMBbl;

NPUHUMATh [ COBMECTHOHW JIeATEIHHOCTH, OPTraHHW30BBIBATH JCHCTBHS TIO €&
JOCTIDKEHUIO: PACIIPEeNIATh PO, 00CYKAAaTh MPOIECCH U PE3yIbTaThl COBMECTHOU
paboTbl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JOCTHTas KAa4eCTBEHHOTO pe3yJibTara MO CBOEMY
HATPABJICHUIO U KOOPJAUHUPYS CBOM JICUCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI;
OIICHWBATh KA4YeCTBO CBOEr0 BKJIAJa B OOMMHA MPOJYKT IO KPUTCPHUSM,
CaMOCTOSITEIIEHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBUSL.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NelicTBUSA

Camoopranu3anusi:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOMUX AT PeLICHHUs
(du3nUecKux 3HAHUMH;

OPUEHTUPOBATHCS B PA3IMYHBIX TOAXOJMAX NPUHATHA pEHICHUH (MHIMBUAYAIBHOE,
NPUHATHE PELICHUS B TPYIIIE, IPUHATUE PEIICHUH IPYTINoif);

CaMOCTOSITENIFHO COCTAaBJIATH QJITOPUTM peIIeHUs (PU3MUECKOW 3afauyd WM IUTaHa
UCCIICIOBAaHUS C YYETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH MpeiaracMble BapUaHThI pEIICHUH;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/UIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U MPEUIarath IjIaH €€ N3MEHEHHS;

OOBSACHATh MPUYMHBI JOCTH)KEHUS (HEAOCTH)KEHMS) pE3yJIbTaTOB JESTENbHOCTH,
JTaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJIHEHUS (PU3MUECKOTO
UCCJIEIOBaHMsI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTyallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa LIEJIA U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO APYTOro YejaoBeKa B XOJ€ CIOpa WM JUCKYCCUH Ha HAy4HYIO
TE€MY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

npu3HaBaTh CBOE IMMpaBO Ha OMIMOKY MNpU peleHUH (QU3NYECKUX 3ajad WiId B
YTBEPKICHUIX Ha HAyYHBIE TEMBI U TAKOE JK€ MPABO APYTOro.



HNPEIMETHBIE PE3YJIbTATbBI

K konny obyuenus B 7 kjacce NpeJIMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y O0YYAIOIINXCSI YMEHUI:

UCIIONIb30BAaTh MOHATHS: (U3NYECKWEe U XUMHUYECKHe SBJICHMs, HaOII0JeHHe,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, €IUHUIBI (PU3UUYECKUX BEITHUYMH, aTOM, MOJIEKYyJa,
arperaTHbIE COCTOSIHMsI BeIecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHHUECKOE
NBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJUHEHHOE),  TpaeKTOopHsl,
paBHOJCHCTBYIOImAss cwia, Aehopmanus (ynpyras, IUIaCTUYECKasl), HEBECOMOCTD,
COOOIIAIONINECS COCYIbI;

paznuuath sBieHus (quddy3us, TerIoBoe IBUKEHUE YacTUIl BEIIeCTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBI)KEHUE, WHEPLIMs, B3aUMOJICHCTBUE TENl, paBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOM OChIO BpalleHMs, Iepenadya AaBJIeHUsS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHoe TaBjeHue, IJIaBaHue Tell, IPEeBpaIlCHUs
MEXaHUYECKOI HEPruun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (U3UYECKUX SBJICHUI B OKpPY>KaIOIIeM MHpE, B
TOM uucie (QU3UYECKHe SIBICHHUS B MPUPOAE: MPUMEPHl ABMKEHUS C Pa3IMUYHBIMU
CKOPOCTSIMU B JKMBOH M HEXXHUBOW NpPUPOJE, NCHCTBUE CUJIbI TPEHUS B MPUPOAE U
TEXHHUKE, BJIHUSHHE aTMOC(PEPHOTO AAaBJIICHHS Ha KUBOM OpraHu3M, IJIaBaHUE pbIO,
pblYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWMCTBA (MPU3HAKH) (PU3UUECKUX SBICHUI;

OTNMCHIBATh U3YUYCHHBIE CBOWCTBA TeN U (U3UUYECKUE SIBJICHUS, HUCTIONb3Ys (hU3HUECKUe
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTh, CHJIa YIOPYTrOCTH, CHUJa TSDKECTH, BEC Tejla, Cujla TpPEHUs, IaBJICHUE
(TBEpHOro Tema, KHUAKOCTH, raza), BBITAJIKMBAIOIIAs CHIJIa, MEXaHWYeckas pabora,
MOIIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbl, KOX(P(GUIMEHT TMOJe3HOr0 JeHCTBUS
MEXaHHU3MOB, KMHETUYECKas W MOTEHLHUAaJIbHAs PHEPIus), NpU OMHUCAHUM MPABUIHHO
TPAKTOBAaTh (PU3NYECKUIT CMBICI HCTOIb3yEMbIX BEIUYUH, NX 0003HAYCHUS U €IUHUIIBI
buznyecKux BENMYUH, HAXOAUTh (POPMYJIBI, CBA3BIBAIOIINME TaHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX 3aBUCUMOCTEN
buznyecKuX BENYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHHUS U MPOLECCHl, HCIONb3YS
IpaBHUJia CIOKEHUsI cuil (BIOJb OAHOM MpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
ApxumMena, MpaBUIIO paBHOBECHS pblyara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH,
3aKOH COXpAaHEHHS MEXaHMYeCKON SHEepruu, TMpUd OTOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMAaTHUYECKOE BhIpaKEHHE,

OO0BSCHATh (U3NYECKUE SBJICHMS, MPOLECChl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHISBIATh NPUUYUHHO-
-CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOrHYecKHUx IIaroB ¢ OMOPOW Ha
1-2 wu3ydeHHBIX CBOWCTBAa (PHU3MYECKUX SIBICHUN, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacuéTHble 3afaud B 1—2 [EWCTBUA, HCIOJB3YSd 3aKOHBI U (OPMYIIBI,



CBS3BIBAIOIIIUEC (I)I/I3I/I‘-ICCKI/IG BCJIMYMHBI. HA OCHOBC aHaJMu3a yCJIOBI/IH 3aa4uu
3aIIUChIBATh KpaTKOG YCJIOBI/IC, IIoACTABJIATH (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBI B q)OpMyJII)I nu
HpOBOJII/ITI) pvaéTLI, HaAXOIUThb CHpaBO'-IHI)Ie JaHHBIC, H€O6X0)II/IMBIC JJIA peHIeHI/ISI
3a/1a4, OIICHUBATh PECAUTUCTHYHOCTD TOJYYCHHOU (PH3NYECKON BETUUMHBI,
pacro3HaBaTh TPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh TPH TMOMOIIHM (PU3NUECKHUX
METO/ZIOB, B OIMCAHUM MCCIICIOBAHMS BBIJCISATH MPOBEPSIEMOE MPEAMOI0KCHHE
(rumoTesy), pas3auvaTh W HHTEPIPETUPOBATH IONMYUYEHHBIM peE3ynbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, IeJIaTh BEIBOBI IO €T0 PE3yJIbTaTaM,

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (U3UUECKUX SBICHUN MU (PU3NYECKUX CBOWCTB
Ten: (GOpPMYJIUPOBaTh TPOBEPSEMbIC TMPEANOIOKEHHs, COOUPaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000pYA0BaHUS, 3aIMUCHIBATh X0/ ONBITA U (POPMYJIMPOBATH BBHIBOJIBI,
BBITIOJIHATH TIPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MAcChl Tesna, 00bEMa, CUIIBI U
TEMIIEpaTypbl C HCIOJIL30BAHMEM aHAJIOTOBBIX M ITU(GPOBBIX MPHUOOPOB, 3aMHCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTh WCCJIEAOBAHUE 3aBUCHMOCTH OJHOW (DPU3UYECKON BEITUMYHMHBI OT JIPYTOH C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH TIYTH PABHOMEPHO JIBHKYIIETOCS
TeJa OT BPEMEHU JBWIKEHUS TeJla, CHUJIbI TPEHUS CKOJIBKEHHS OT Beca Tella, KayecTBa
00pabOTKM TIOBEPXHOCTEH TeNl M HE3aBUCHUMOCTH CHWJIBI TPEHHS OT TUIONIAJH
COTNIPUKOCHOBEHUS TEJI, CHJIbl YIIPYTOCTH OT YJJIMHECHUsSI MPY>KUHBI, BHITAIKHBAIOIICH
CHiIbl OT 00BEMA TMOTrpYyXEHHOM YacTH Tejla W OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJia, OT TIyOWHBI, Ha KOTOPYIO TOTPY)KEHO TeJo,
YCIIOBHM IIJIaBaHUS TeJ, YCJIOBHM PaBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHWHM Y4E€OHOTO UCCJICIOBAaHMs, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
WU3MEpPEHHUsI, CIeaysl NPEII0KCHHOMY IUIaHy, (PUKCHpOBATh PE3yJIbTAThl MOJYYCHHOM
3aBUCUMOCTH (PU3MYECKHX BEIUYMH B BHJE MPEIIOKCHHBIX TaOMUIl M TrpaduKOB,
JienaTh BBIBOJIBI TIO PE3yJIbTaTaM MCCIICI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (U3HUYECKUX BEJIMYMH (TUIOTHOCTHh BEIECTBA
JKUJIKOCTH W TBEPAOrO TeNa, Cujla TPEHHUS CKOJIBKCHHMsI, JIaBIICHHE BO3ayXa,
BBITAIKMBAIOIIAs CHJIA, JICHCTBYIOIIAss Ha TMOTPYXEHHOE B IKUAKOCTH TEJO,
KOA((PHUITUEHT IMOJIE3HOTO JEUCTBUS MPOCTBIX MEXAHH3MOB), CIEAYS IMPEIIOKCHHOM
WHCTPYKIIUU: TPH BBHITOJTHEHUH U3MEPEHHU COOMPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYUCJIATH 3HAYEHUE NCKOMOM BEJIMYMHEL;

coOMomaTh TpaBWIa TEXHUKH OE€30MacCHOCTH TMpu paboTe ¢  J1abopaTOpHBIM
000pyI0BaHUEM;

yYKa3bIBaTh TPUHIMUIBI JIEHCTBHS TMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCYIbI, OapOMeTp, pblyar, MOABMKHBIN U
HENOABMKHEIN 0JIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKTEepU30BaTh MPUHIMIBI JEHCTBHS HM3YYCHHBIX MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB C OINOPOM HAa WX OMHCAHUSA (B TOM YHCJE: MOIIIUITHUKH, YCTPONCTBO
BOJIONIPOBO/IA, THUJIPABINYECKUN IMPEcc, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcoC,
apeoMeTp), MCIONb3ysl 3HAHUS O CBOMCTBAX (PU3MUECKHX SIBJICHUH M HEOOXOIMMBIC
(bu3nYecKue 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTh TPUMEPHl (HaXOAUTh WH(OOPMAIMIO O TpUMEpax) MPaKTHYECKOTO
WCIIOJIB30BaHUs (PU3NYECKMX 3HAHUH B TIOBCETHEBHOW KU3HHM I 0OecIeueHUs



0€30MaCHOCTH MpH OOpalleHWd C NpudOpaMH U TEXHUYECKMMHU YCTPOHCTBAMH,
COXpPaHEHHs 3J0pOBbsI M COONIOJEHHS HOPM DSKOJOTMYECKOTO TIOBEJACHUS B
OKpYKarolleu cpee;

OCYILECTBIIATh OTOOP HMCTOYHHMKOB HH(poOpManuu B VHTepHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUN U MMyTEM CPaBHEHUS
Pa3IMYHBIX KICTOYHUKOB BBIJIENIATH HH(POPMAIIHIO, KOTOpAs SBISETCS MPOTUBOPEUNBOM
WJIM MOKET OBITh HEIOCTOBEPHOI;

MCIIOJIb30BAaTh MPH BBINOJHEHUH YYEOHBIX 3aJjaHU Hay4HO--TIOMYJIAPHYIO JIUTEPATYypy
($u3NYeCKOro coJepKaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJaJeTh MpUEMAMM KOHCIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus MHGPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKUE NMHUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MHPOpMAIMN (PU3NUECKOTO COEPKaHUs, B TOM YHCIe MyOINYHO JeNaTh
KpaTKue COOOIIEHMsI O pe3ysIbTaTax MPOEKTOB WK YUeOHbIX MCCIEA0BaHUHN, TPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHbIH TOHATUWHBIM ammapar Kypca (U3HKH,
COIPOBOXKIATh BHICTYIIJIEHUE NTPE3EHTaLUEH;

IIPU BBIIIOJIHEHUHU YyUEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeaensiTh 00sI3aHHOCTH B
IpyIIe B COOTBETCTBUU C ITOCTABJICHHBIMU 33/1a4aMU, CJIEAUThH 3a BHIIIOJIHEHUEM IUIaHA
NEeICTBUM, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TIPYIIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPY KAIOIIHX.

K xoHmy oOyueHus B 8 Kiacce mpenMeTHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUA:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE ABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMYECKUE U aMOp(dHbIE Tena,
HACBILICHHBIA ¥ HEHACBHIIICHHBIN Map, BIAXHOCTh BO3/yXa, TeMIIepaTypa, BHyTPEHHSs
SHEPIUsi, TEIUIOBON ABUTATElb, 3JIEMEHTAPHBIA JEKTPUUECKUN 3apsijl, FIEKTPUUECKOE
noJjie, MPOBOAHUKU U JUAICKTPUKH, TOCTOSHHBIA SJICKTPUUECKUNH TOK, MArHUTHOE
ToJie;

pa3nuuaTth SIBICHUA (TEIJIOBOE pacCHIMpEHHE M C)KaThe, Terulonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHHWE, KaNWUISPHBIC SBJICHHUSA, HCHApeHUE, KOHICHCAIHs,
IIJIaBJICHHE, KpUCTAILTU3AIUS (oTBepaeBaHue), KUIICHUE, Teryoneperaya
(TerIONPOBOHOCTh, KOHBEKIUS, W3IyY€HHUE), DJIEKTPU3allUs Tell, B3aUMOJICHCTBUE
3apsiioB, ACUCTBUSL AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE
MarHuToB, JCWCTBHE MAarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM, SJEKTPOMArHUTHAas
UHAYKIHS) TIO ONHCAHUI0O WX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM u4ucie (u3ndeckne SBIEHUS B TMPHUPOJE: TMOBEPXHOCTHOE HATIKEHUE W
KalWUIApHBIC SIBICHHUS B TPHUPOAE, KPHUCTaUIbl B mpupone, uznydeHue CoHIa,
3aMep3aHrue BOJOEMOB, MOpPCKHE OpHW3bI, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHEra,
JNEKTPUYECKUE SBIIEHUS B aTMocdepe, OJIEKTPUYECTBO IKHUBBIX OPraHHU3MOB,
MarHUuTHOE Mojie 3emiid, Apeid TOII0COB, POJIb MArHUTHOTO TOJS M JKU3HH Ha
3emiie, OMSPHOE CHUSHUE, MPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 33aJa4y B YUeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUM;,



ONMCHIBATh U3yUYEHHBIE CBOWCTBA TeN U (U3UYECKUE SIBJICHUS, UCTIONB3Ys (PU3HUECKUe
BEJIMUYMHBI (TeMmIepaTypa, BHYTPEHHSISI SHEprus, KOJIWYECTBO TEIUIOTHI, YZAelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, yJeJdbHAas TEIUIOTa IUIABJICHUSA, YJelbHas TeIioTa
napooOpa3oBaHus, yeidbHasl TEIUIOTAa CTOPAaHMs TOIUTHBA, KOY(PQPHUIIMEHT MOJE3HOTO
NENCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAs BIIAXHOCTh BO3/AyXa, DJIEKTPUYECKHI
3apsif, cuja TOKa, OJJIGKTPUYECKOE HaIpsDKeHHEe, COIMPOTUBICHHE TMPOBOJHUKA,
yAETBHOE COMPOTUBIICHUE BEUIECTBa, padoTa U MOIIHOCTb JIEKTPHUUECKOTr0 TOKa), IPH
OMMCAaHUU TMPABWIBHO TPAaKTOBaTh (DU3MUECKUN CMBICI HCIOJIb3YEeMbIX BEJTUYMH,
0003HaYeHHSI M €AMHULIBI (PU3MUYECKUX BEITUYMH, HaXOJIUTh (DOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKIX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHHUS U MPOLIECCHl, HCIONb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpPHH CTPOCHMS BEIIECTBA,
IOPUHLIMI CYNEPHO3UIMHN TMoJe (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsifa, 3akoH Oma 1ys ydyacTka nemnu, 3akoH Jxoyns—JIeHua, 3akoH coOXpaHeHUus
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIllUCHIBATh €rO
MaTeMaTHYECKOE BhIPAXKECHUE;

O0BSACHATH (hU3MUECKHE MPOIECChl W CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE
CUTyalui MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrtepa: BBISIBIISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKUX IIAroB ¢
omopoit Ha 1—2 U3yUEHHBIX CBOMCTBA (PU3NUYECKHUX SIBICHUH, (PU3MUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pemiate pacu€THble 3afaud B 2-3 JEWCTBUA, HCIOJIB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOIIME (U3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a7auud
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX AJIS PEUICHHs 3a/1adH,
BbIOHUpATh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE IJis €€ PEIIeHUs, IPOBOJUTH PACUETHI U
CpaBHHBATh MOJYYCHHOE 3HAUCHHE (DU3HUECKON BEIMYUHBI C N3BECTHBIMU JAHHBIMU;
pacrmo3HaBaTh MNpPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOLIU (PUIUUECKUX
METOJIOB,  MCIOJNB3ysl ~ ONUCAaHWE  KCCIEAOBaHHWSA,  BBIACTATH  IpOBEpsieMoe
NPENONI0KEeHNEe, OLIEHWBATh MPABWJIBHOCTh TOPSAKAa MPOBEIACHHS HCCIEAOBAHUSA,
JIeNIaTh BBIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwuIsipHblE SBJICHHUS, 3aBUCHUMOCTH JIaBIIEHUS BO3JyXa OT ero o0béMma,
TEMIIEPATYpPbl, CKOPOCTH TpOIIecca OCTHIBAHUS U HarPEeBaHUS MPHU U3TYyUYEHUH OT IIBETa
u3Nyvaronieil  (moriomaroniei) TMOBEPXHOCTH, CKOPOCTh HCMAapeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTH W TUIOMIAau €€ TOBEPXHOCTH, DSJICKTPHU3alUs Tel W
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3apsiiOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3alisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, ACHCTBHSI MAarHUTHOTO OIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa, CBOMCTBA JJIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh IMPOBEPSEMbIE MPEIINONIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO O0OpYyIOBaHUS, ONHUCHIBATH XOJ ONbITA H
(dbopMyIHpPOBaTh BHIBOJIBI;

BBITMIOJHATH MPSMbIE W3MEPEHUSI TeMIlepaTyphbl, OTHOCUTEIbHONW BIAXXHOCTH BO3]yXa,



CHJIBI TOKa, HANpPSHKEHUS C HCIOJb30BAHMEM AaHAJIOTOBBIX NMPHOOPOB U JIAaTYUKOB
(¢u3uUecKUX BEIMYUH, CPAaBHUBATh pPeE3yJbTaThl W3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

IPOBOAMUTH HCCIIEOBAHUE 3aBUCUMOCTU OJHOW (PM3MYECKON BEIWYHHBI OT APYroul ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCHUMOCTH CONPOTHBIICHHUS MPOBOJHUKA OT
€ro JUIMHBI, TJIOIIAJU MOMEPEYHOI0 CEYEHMsI M YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUsI Ha MPOBOJIHUKE,
UCCJIEIOBAaHKUE TOCJIEI0BAaTEIbHOTO W MapajUIeIbHOTO COEIUHEHUI MPOBOJHUKOB):
IUIAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUs, Cleays
NPeUIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJbTAThI MOTyYEeHHON 3aBUCHMOCTH B BUJIC
TabJIUL ¥ TpauKOB, JIeJaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHNUS;

IPOBOJNTH KOCBEHHBbIE M3MepeHUs (U3NYECKUX BEIWYHMH (yAeiabHas TEMJ0EMKOCTh
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEpPEHMs, coOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIleays
PEJVI0KEHHON HHCTPYKLMH, U BBIYUCIATH 3HAUYEHUE BETUUYHHBI;

coOnroAaTh TMpaBuia TEXHUKH O€30MacHOCTH IHpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM HAa UX OMNHCAHMUS (B TOM YHCJE: CHUCTEMa OTOIUIEHHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIepMeTp, BOJBTMETP, CUETUHK AJIEKTPUUYECKOU
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTelbHbIE 3IEKTPONPUOOPHI
(mpumepbl), SJIEKTPUUECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEIb
IIOCTOSIHHOTO TOKA), WCIOJIb3ys 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBICHUM U
HeoO0XouMble (PHU3HUECKHUE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPONCTBA U HM3MEPHUTEIbHBIE MPUOOPHI MO
CXEMaM M CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOII, PEOCTaT), COCTAaBIISThH
CXEMBI 3JIEKTPUUECKUX IeNel ¢ MOCIeI0BaTENbHbIM U MapalljielIbHbIM COSAMHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS DJIEMEHTOB JIEKTPUUYECKUX LIETICH;
OPUBOJUTH MPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpHUMEpax) MPaKTHUYECKOrO
UCIOJIb30BaHusl (U3NYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JJs oOecredeHus
0€30MacHOCTH TpU OOpalieHUH C NOpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHs 3J0pPOBbsi M COONIOJICGHHS HOPM DSKOJOTHYECKOrOo TIOBEIEHUS B
OKpYKarolleu cpese;

OCYUIECTBIISATh MOUCK HHpopManuu (usndeckoro coaepkanusi B VHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHUS OMOJIHUTEIbHBIX HCTOYHUKOB
BBIIETISATh MH(POpPMAIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOM WJIM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BAaTh MPH BBIMOJHEHUH YYEOHBIX 3aJJaHU HayYHO--TIOMYJIAPHYIO JIUTEPATYypy
(bu3NYeCKOro CcoJep>KaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJa/IeTh MpUEMAMM KOHCIEKTHPOBAHMUS TEKCTa, IpeoOpazoBaHus HMHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaThb COOCTBEHHbIE IHCHbMEHHBIE U KpaTKHE YCTHbIE COOOLIeHHs, 00001mas
MHGOPMALIMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEp)KaHUS, B TOM 4YHCIIE



nyOJIMYHO  TPEACTaBIATh  pe3yJbTaThl  MPOCKTHOM WM MCCIEI0BaTEIbCKOU
JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOIb30BATh U3YYEHHBIM NMOHATUMHBIN ammapar
Kypca (pU3UKH, COMPOBOXK/IATh BBICTYIUIEHUE TIPE3eHTALINEH;

NpY BBIIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBAaHWHA (U3NYECKUX IPOIECCOB
pacrpenensiTb 005S3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauaMH,
CIEIWTHh 32 BBIIOJIHEHMEM IUIaHA JACWCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  T[PYIIIbl, BBICTPAaUBaTh
KOMMYHHMKATHUBHOE B3aMOJICICTBHE, TPOSBIISA FTOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xoHmy oOyueHus B 9 Kjacce mpeIMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYHYAIOLINXCS YMEHUMA:

UCIONb30BaTh TOHATHS: CHUCTeMa OTc4€Ta, MaTepuajbHas TOYKa, TPAeKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOT0 IBM)KEHUS, nedopmanus (yrnpyras, miacTHyecKas),
TpPEeHUE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M MEeperpys3ku, LEHTP
TSOKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Tejia, paBHOBECHE,
MEeXaHUYecKue KoiebaHus M BOJHBI, 3BYK, MH(QpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JTAIbHO30PKOCTh, CIEKTPbl HCITyCKAaHWs M TMOTJIOLIeHus, anb(a-, 0eta- U ramma-
W3JIy4EHUs], U30TOIBI, SIZICpHAsl DHEPreTHKa,

pa3nnyarh sBJIEHUS (PaBHOMEPHOE M HEpaBHOMEPHOE MPSIMOJIMHEHHOE IBUXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABM)KEHHE, CBOOOIHOE MaJIeHUE Tell, pABHOMEPHOE
JBUKEHHE [0 OKPYXKHOCTH, B3aUMOJCHCTBUE Te€J, PEAaKTUBHOE [BUKECHHE,
KoyiebaTenbHOE JBI)KEHUE (3aTyXamollMe M BBIHYXKICHHBIE KOJIeOaHUs), pe30HaHC,
BOJIHOBOE€ JBW)KECHHE, OTPaXEHUE 3ByKa, MPSMOJIMHEHHOE pAaCIpPOCTPaHEHHUE,
OTpa)XCHUE U IIPEJIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB, IUCIEPCHS CBETA,
€CTECTBEHHAsl pPaJMOAKTHUBHOCTb, BOZHUKHOBEHUE JIMHEHYATOrO CIEKTPa HU3Iy4YCHHS)
II0 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
JaHHOe (pU3MYEeCcKoe SBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBJICHUN B OKpYXKarolieM Mupe (B
TOM yHclie (U3NYECKUEe SBJICHHUS B MPUPOAE: NMPUIUBBI U OTIUBBI, JBI)KEHUE IIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE IBUKEHUE JKHUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHME, CEHCMHMYECKHE BOJIHBI, ILyHaMH, 3XO, LBETa T,
ONTUYECKHUE  SBJIECHUS B  INpUpPOJAE, OHOJOTHMYecKoe  JeicTBUE  BHAUMOTO,
yIbTPadUOIETOBOTO U PEHTIC€HOBCKOTO HW3JIY4YEHHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaJUOAKTUBHOE MW3JIyu€HHE NPUPOJHBIX MUHEPAJOB,
JENCTBUE palMOAaKTUBHBIX U3IyYEHUM HA OPraHu3M YeJIOBEKA), IPU ITOM IEPEBOAUTH
NPaKTUYECKYIO 3aJauy B y4eOHYIO, BBIJIENATH CYIIECTBEHHBbIE CBONCTBA (IIPU3HAKH)
(bU3NUECKUX SIBICHUIA;

OIMCHIBATh U3YYECHHBIE CBOMCTBA TeNl U (PU3MUECKUE SBICHUS, UCIIOIb3Ys (PU3NUYECKHE
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAs! CKOPOCTHb Tella MPU HEPABHOMEPHOM JBHKEHHH,
YCKOpPEHUE, MEPEMEIIECHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMSI, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOJHOIO MaJeHHs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHU4YeCKasi paboTa M MOIIHOCTh, MMOTEHLIMANbHAS SHEPTUs Tela, MOJHATOro
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHI[MAJIbHASL SHEPTUS CHKATOM MPYKUHBI, KWHETUYECKAs



SHEprus, TOJHAas MEXaHWYecKas HHeprus, NepuoJl M YacTora KojebaHu#, JUIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEIOMIICHHUS
Cpezbl), TIPU ONHCAHWH TPABWIBHO TPAKTOBATh (PH3MUYECKUI CMBICI HCIOIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIBI (PU3MYECKHX BEJIUYMH, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYMHY C JIPYTMMH BEIMYHMHAMHU, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ysl 3aKOH
COXpAHEHMs SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, NPUHIUI CYNEpPHO3HMLIUU CHII,
NPUHIUI OTHOCUTENBHOCTHU [ anuies, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHHUS] M TMPEJOMJICHHS CBETa, 3aKOHBl COXPAaHEHHs 3apsA0BOrO U
MaccoBOrO0 4YHCEN TpU SIACPHBIX peakiusX, 0Oph OSTOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (hU3MYECKHE TMPOLECCHl M CBOWMCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyallMid  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYMHHO--
CJICZICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHX ILIaroB ¢ OMOpOH Ha
2-3 W3y4YeHHBIX CBOMCTBa (PU3MUECKUX SBICHHUH, (QU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4M (OMHUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHHU ), UCTIONb3YsI
3aKOHBI U (POPMyJIbI, CBSI3bIBAaIOIIME (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHAJIN3a
yCIOBHS 3a/layd 3alUChIBaTh KpaTKoe YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIH
U30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIEC Ul PELICHUS,
OPOBOIUTH PACYEThl W OICHHWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHHUS
bU3NYECKON BEITMINHBL;

pacmo3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPU TMOMOUIM (UIUIECKUX
METOZOB,  HCIIONB3ysl ~ ONMHMCAHUE  HCCIEJOBAaHUS,  BBIICIATH  IPOBEpPsSEMOE
NPENONI0KEeHNE, OICHWBATh TMPABWIBHOCTh NOPSAKA IPOBEACHUS HCCIECIOBaHMA,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHUI U OIBITOB;

IPOBOJIUTH ONBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWMCTB
Tel (M3ydeHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUH, 3aBUCUMOCTh
nepuo/ia KojiebaHuil Mpy>KMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTY/Ibl MAJIbIX KOJeOaHH, MPSIMOIMHEHHOE PaclipOCTpaHEHHE
CBETa, pa3lioKeHHe OeNoro CBeTa B CIEKTP, M3yYeHHE CBOHCTB HM300pa)keHUS B
IUIOCKOM 3€pKaJie M CBOMCTB HW300pakeHUs] TMpenMeTa B COOMparoUIei JHH3E,
HaOJIOIGHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAHOBKY U3 MU30BITOYHOTO Habopa 000PYI0BaHUs, OMMCHIBATE X0 OMbITA U
€ro pe3yJbTaThl, (HOPMYIHUPOBATH BHIBOIBI;

NPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO NPSMBIX HW3MEPEHUH, OMpenessist CpelaHee
3HaYCHHE H3MepseMOl BeNWYHHBI ((OKYCHOE pACCTOSHUE COOMpPAOMICH JIHH3HI),
000CHOBBIBAThH BBIOOP CriocoOa u3mMepeHus (M3MEpPUTEIHLHOTO IPUO0pPa);

NPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BENIWYHH C HCIIOJIB30BaAaHHEM
OpSMBIX HM3MEPEHHUH (3aBHCUMOCTh IyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, TMepuoja KojleOaHWi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHHUS CBETa OT YIJa MAJCHUS U
yIia MpeNOMIICHHs OT yIJia MajeHus1): TUIAaHUPOBAaTh MCCIIE0BAHNE, CAMOCTOSTEIFHO



coOMpaTh YCTaHOBKY, (DUKCHUpPOBATh pe3yJbTaTbl IMOJYYEHHOM 3aBUCHMOCTHU
¢u3nUecKux BEIMYMH B BHJIE TAOMUI] U TrpadUKOB, JeIaTh BBIBOJIBI 10 Pe3ybTaTaM
HCCJIEIOBAHMS,

NPOBOJIUTh KOCBEHHBIC W3MEPEHUS (GUINYECKUX BEIMYHMH (CPEAHSA CKOPOCTh W
YCKOpPEHHE TeJia MPH PAaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO Ta/IeHMs,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJIBKEHHUS, MeXaHHueckash pabora u
MOIIIHOCTb, 4YacTOTa M Tepuoja KojeOaHWH MaTeMaTHYeCKOro MU MPYKHUHHOIO
MasiTHUKOB, OITHYecKass Ccwia coOuparome JuH3bl, paJAMOAaKTUBHBIN (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIIIOJIHATH
U3MEpEHUs, cenysl MPEeUI0KEeHHON MHCTPYKIMH, BBIYUCIATh 3HAUEHHWE BEIMYUHBI U
AQHAIN3UPOBATh IOJYUYEHHBIE pe3ylbTaThl C YYETOM 3a/JaHHOM MOTPEIIHOCTH
U3MEPEHU;

coOnrofaTh TMpaBuia TEXHUKH 0e30MacHOCTH mpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKU M3YUYEHHBIX (PU3MUECKMX MOJelel: MaTepuabHast
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYCYHBIM WCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
IUTAHEeTapHast MOJIeNIb aTOMa, HYKJIOHHAsI MOJI€JIb @aTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX ONMUCAHUS (B TOM YUCIE: CIUIOMETP, JATYUKU TTOJIOKEHHUS,
pPacCTOSIHUSA U YCKOPEHHUsI, paKkeTa, 3X0JI0T, OYKH, IEPUCKOII, poToanmnapaT, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOMN, J03UMETp, Kamepa Buibcona), ucrnonb3ys 3HaHUSA O
cBOICcTBaxX (PM3MUECKUX SIBJICHUN U HEOOXOANMbIE (U3NYECKNE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MpPU PEIICHUU Yy4eOHO--
MPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUISl MOCTPOCHUS M300paKEHUN B IJIOCKOM
3epKajie ¥ coOMparolel JIMH3E;

OPUBOJUTH MPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpHUMEpax) MPAKTHUYECKOrO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU IJs oOOecredeHus
0e30MacHOCTH NpU OOpalieHMH C OpuOOpaMU M TEXHUYECKUMH YyCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsI M COONIOJCHHA HOPM DSKOJOTHYECKOTO TIOBEICHUS B
OKpYKarollel cpee;

OCYHIECTBIISATh TMOUCK HHPopManuu (Qusuueckoro coaepxxkanuss B HHrepHere,
CaMOCTOSITENIbHO (POPMYJIHpYysT TMOMCKOBBIM 3alpoc, HAXOAUTh IYTH ONpEIeNIeHUs
JIOCTOBEPHOCTH TIONyYeHHOW WH(GOPMAIMM HAa OCHOBE WMEIONIUXCS 3HAHUUA U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

HCIIOJIb30BAaTh MPH BBINOJHEHUH YYEOHBIX 3aJJaHU HayYHO--TIOMYJIAPHYIO JIUTEPATypy
(Gu3nYecKoro cojaep>kaHusi, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu WHTepHer,
BJa/IeTh MpUEMAMM KOHCIEKTHPOBAHMUS TEKCTa, IpeoOpazoBaHusi MHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MHUCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaluu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOTO COAEpKaHMs, MyOJINYHO TNPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON AESITEIbHOCTH, MPU ATOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUNHBIA ammapar HM3y4yaeMoro pasjena (QU3ukd u
COIMPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluueldl ¢ yuy€ToM OCOOEHHOCTEH ayauTopuu



CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uu¢possbie)
Koutpoasnbie | IIpakTuueckne
n/n NpOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®dusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHpPa
but6mmoreka [JOK
1.1 o - 2
MISHKA = HayKa O NPHpOAC https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 O} 2 1
HBHACCINE BEIAHHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBI METO/] TTO3HAHUS 2 1 bubmmorexa [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeleHHS O CTPOEHHUH BellecTBA
bubnuoreka [IOK
2.1 CrtpoeHnue BemiecTa 1
TPOCHHE BELIECTR https://m.edsoo.ru/7f416194
27 JIBU>XeHue U B3aUMOJICHCTBUE YACTHII ) 1 bubmuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
2. A 2
3 FPETATHEIC COCTORHIA BeMectsa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6nmoreka [IOK
3.1 Mexanundeckoe JKeHHE 3
At AABHICHH https://m.edsoo.ru/7f416194
3.2 WNuepuus, macca, INIOTHOCTh 4 1 bubnuoreka [JOK




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

bu6mmoreka [IOK

33 Cuia. B 14 2
A, BHARL CHIL https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUIAKOCTEH M Ta30B
41 JMaBnenue. llepenaya naBineHus: TBEPABIMU 3 bubmuorexa [JOK
' TeJlaMHU, )KUAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnennue xuaKoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmOChepHOe AaBICHHC 6 https://m.edsoo.ru/7f416194
44 JlericTBUE ®KUJIKOCTH U Ta3a Ha MOrPYyKEHHOE 7 3 bubnuorexa [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro o pazneny 21
Pazgen 5. Pabora 1 MOIIHOCTB. JHEPrust
bu6nuoreka [JOK
.1 P 1
> ab0Ta 1 MOMIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocreie Mexamu3mb! > ! https://m.edsoo.ru/7f416194
b K
53 MexaHu4deckasi SHEPTUs 4 1 nommorexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KosaunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugpoBbIe
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3pgean 1. TerioBbie IBJICHUSA
1.1 CrpoeHue u CBOICTBa BELIECTBA 7 bubmorexa HOK
’ P Hl https://m.edsoo.ru/7f4181ce
but6mmoreka [{IOK
1.2 Terumoste mporecct 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpu4ecKHe M MATHUTHBIE SIBJICHHSA
21 DIIeKTpUYECKHE 3apsibl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
' 1 UX B3aUMOJECHCTBIE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [ToCTOAHHBIN JIEKTPUUECKUI TOK 20 1 7 hitos://m.cdsoo.rw/ 74181 ce
2.3 MarHuTHbI€ SIBIICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 4
DMEKTPOMATHHTHAS HHILY KUK https://m.edsoo.ru/7f4181ce
Wroro no pazaeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 14.5




9 KJIACC

KosaunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHnue pa3aejoB U TeEM nudpoBbie
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
NMPoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
L1 MexaHn4ecKoe ABMKCHHE U CIIOCOOBI €0 10 | bubnuoreka [JOK
' OIIMCaHus https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 BsaumonerictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEI
bu6mmoreka [IOK
2.1 Mexannueckue Koiieba 7 3
XAHITACCIHT KOCOAHA https://m.edsoo.ru/7f41a4a6
buo6 OK
2.2 MexaHn4eckue BOIHBI. 3BYK 8 1 3 nosmoreka [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DieKTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE 1 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
Pa3nen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

but6mmoreka [IOK
4.2 JIuH3BI ¥ onrTHYECKUE TIPUOOPHI 6 3 hitos://m.edsoo /7641 ada6
but6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitos://m.edsoo.ru/7¢41 ada6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubnmoreka [IOK
5.1 Hcnyckanue v norjiomeHne cBeTa aTOMOM 4 1 hits://m.edsoo.ru/7f41 ada6
bu6nuoreka [IOK
2 1
> Crpoenne atomHoro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
. s 1
53 JIEpHBIE PEAKIINHU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zgea 6. [loBTopuTE1HO0-00001IA0IMIH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




INIOYPOYHOE INIAHUPOBAHUME

7 KIIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne nu(ppoBbIe
Tema ypoka Konrtpoasnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 dusuka — HayKa o npupoje. SBienus 1
IIPUPOJIBI
DusnvecKue ABICHUSA 1
dusnuecKkre BEINYUHBI U UX U3MEPEHUE 1

Ypoxk-uccienoanue "N3mepenue
4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOT'O 1 1
TEpMOMETpPA U JaTYMKA TeMIiepaTypbl"”

5 MeTtoapl HayuyHOro no3Hanusa. Onucanue | bubnuorexa [IOK
(U3UYECKUX SIBJICHUH C TIOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09{72a
VYpok-uccnenosanue "[IpoBepka runoTess:

6 JAIBbHOCTH MOJIETA MIapUKa, MyIEHHOTO | i
TOPU30HTAJILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue Beniecta. OIBITHI,
7 JIOKA3bIBAIOLIME TUCKPETHOE CTPOCHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff09fe0a
BELIECTBA
8 JIBUKEHUE YacTHIl BEIIECTBA 1 bubmorexa TIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbIThI 110
9 HaOJII0ICHUIO TETIJIOBOTO PaCIIUPEHUS 1 1

ra3oB»




10

ArperaTHble COCTOSIHUSI BEIlIeCTBA

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

bubmuoreka [IOK

11 O606menue no paszneny «IlepBoHavanbHbie hitos://m. edsoo. ru/f0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBAY
12 Mexanuyeckoe aBuxeHue. PaBHoMepHoe 1 bubnuorexa [JOK
HEPAaBHOMEPHOE IBIIKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnuorexa [JOK
13 CKopocts. EAMHHLUE CkopocTh httDs://m.edsocI)_.Iru/fan079c
14 Pacuer nyTH ¥ BpeMeHM IBH>KEHUS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bu6nuoreka [JOK
15 WNuepuus. Macca — Mepa HUHEPTHOCTHU TeN https://m.c dsogru JE0a0c10
16 [ImorHOCTH BemiecTBa. Pacuer maccel u bubnuotexa [JOK
o0Bema Tena 1Mo ero II0oTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;‘1. paborta «Onpeaenenne
IJIOTHOCTU TBEPAOTO TEJIa»
13 Pemenue 3amad mo teme "[lnoTHOCTH bubmuorexa [{OK
BelecTBa" https://m.edsoo.rw/ff0al23c
19 Cuita Kak XapakTepHCTHKA B3aUMOICUCTBUS
ten. Cuina ynpyroctu. 3akoH I'yka
JlaGopartopnast pabota «3yuenue
20 3aBUCUMOCTH pacTsDKeHH (nedopmanun)
MIPY’KUHBI OT MPUIIOKEHHON CUIIBD»
21 SBnenue Tarorenus. Cuna TsHKECTH
CBsi3b MEX/1y CUJION TSAKECTU U MAcCCOi
22 tena. Bec tena. Pemienue 3aga4 o teme Bubmmorexa [IOK
"Crita TskecTi” https://m.edsoo.ru/ff0al778
23 Cuna TSKeCTH Ha IPYTruX IUIaHEeTax. bubnuotexa [JOK




Puznyeckre XapakKTepUCTUKH IUIAHET

https://m.edsoo.ru/ff0al1502

bubmunorexa LIOK
24 Mswmepenne cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubmunorexa LIOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
2% CroxxeHue AByX CUJI, HAPABIICHHBIX 110 bubnmnorexa [JOK
OAHOU psAMoi. PaBHOAEHCTBYIOIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3amau no reme
"PaBHoneiicTByromas cui"
78 Cwiia TpeHus u e€ Buapl. TpeHue B npupozae bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT bubmmoreka [JOK
CHJIBI IABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOIINXCSI TTOBEPXHOCTEM»
30 PGIJ_IGHI/ICU 3aJa4 Ha (U)HpeneneHHe
PaBHOJEHCTBYIOIEH CHITBI
Pemenue 3anau no temam: «Bec Tenay,
31 «I'panueckoe n3obpaxenue cum», «Cuib, bubnmorexa LHOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHAIDY
KoHnTtponbHas paboTta 1mo Temam:
1 «MexaHndeckoe JIBIKeHHEe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
n3zo0paxenue cuim, «CUIIbD
13 Hasnenune. CiocoObl yMEHBIIIEHUS U bubmmoreka [JOK
YBEJIWYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHue raza. 3aBUCUMOCTD JIaBJICHUS raza bubmuoreka [{OK

0T 00BbEMa, TEMITEPATypHI

https://m.edsoo.ru/ff0a2376




[lepenaya naBieHust TBEPABIMU TEIIAMM,

bubmunorexa LIOK

35 KUIKOCTAMU U razaMu. 3akoH llackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ) KUIKOCTH U ra3e, BBI3BAHHOE bubmuoreka [JOK
JICICTBHUEM CHJIbI TSXKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaud no treme «/laBnenue B bu6mmoreka [IOK
SKUJIKOCTH U Ta3e. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 (Coobmaronmecs cocy et httDs://m.edsocI)_.Iru/fan2970
39 I'mnpasinyeckuii npece Bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBOM KUAKOCTHBIN
Hacoc
41 ATtMocdepa 3emiid U IPUYHHBI €€ Bu6muoreka [JOK
CYILIECTBOBAHHUS https://m.edsoo.ru/ff0a2bSa
42 Bec Bo3ayxa. ATmocdepHoe naBieHue ngg;;?:;;gﬁ};oaz bsa
43 N3mepenune armocdepHoro aaBieHus. OmpIT bubnmnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT bu6nuoreka [JOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2 fc4
45 bapomerp-anepouna. AtmocdepHoe gaBieHuE bubnmoreka [JOK
HAa pa3INYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenwne 3anaq mo Teme " AtmochepHoe
napieHue"
47 [elicTBHe )KUIKOCTH U ra3a Ha NOTPYKEHHOE bubnuorexa [JOK
B HUX TeJO. ApXUMEIOBa Cujia https://m.edsoo.ru/ff0a3276
43 JlaGopaTtopHnast pabora «Ornpezenenne bubmmoreka [JOK

BBITAJIKUBAIOLIEH CHIIbI, JCHCTBYIOIIEH HA

https://m.edsoo.ru/ff0a33fc




TEJO0, HOTPYKEHHOE B KUJKOCTH

JlaGopatopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca Tesa B

bubmuoreka [JOK

49 . . 1
BOJIC OT 00BbEMA MOTPYIKEHHOU B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTHU TEJIa
but6mmoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas padota "KoHcTpyupoBaHue
51 apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U 1
omnpeeneHue e€ rpy30noabEMHOCTH"
Pemenwne 3agau mo TemaMm: «IlnaBanue
52 cynoB. Bo3ayxoraBanuey, «JlaBieHue bubmmorexa TIOK
YO8 Y N https://m.edsoo.ru/ff0a3654
TBEP/IbIX TEJ, )KUJIKOCTEU U ra30B»
53 Kontponbnas pabota mo teme «JlaBienne
TBEPABIX TEJ, )KUIKOCTEH U ra30B»
bu6mmorexa [JOK
54 Mexanndeckas pabora
p https://m.edsoo.ru/ff0a3f82
bubnuoreka [JOK
55 MomHocTh. EquHUIBI MOIITHOCTH
B A t Hl https://m.edsoo.ru/ff0a3f82
56 VYpok-uccinenopanue "Pacué€t MOIIHOCTH, 1
pa3BUBaEMOM MpH MOIBEME 1O JIeCTHUILIE"
57 IIpocteie Mexanu3msl. Peruar. PaBHoBecue
CHUJI Ha pblyare
Pbruaru B TexHuKe, OBITY U IPUPO/IE.
58 JIaGoparopHas padora «McciaenoBanue 0.5 bubmmorexa TIOK
p . pHAAD ’ https://m.edsoo.ru/ff0a478¢
YCJIOBHI paBHOBECHS pblyara»
59 Pemenue 3amgad no reme «Y ClIOBUS bubmuoreka [JOK

PaBHOBCCH:A pbldara»

https://m.edsoo.ru/ff0a48a6




Koaddumuent nonesnoro necTeust

60 Mexanu3ma. Jlaboparopnas pabota 1 0.5
«M3mepenue KII/] HaKIOHHOM TIIOCKOCTH»
61 Pemenue 3ama4d mo teme "Pabora, | bubmmnorexa LIOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
2 Mexannueckas sHeprust. Kunernueckas u 1 bu6nuorexa [IOK
[MOTEHIMAJIbHAS DJHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPTUun 1 bubmorexa [OK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJILHOE OINPECIICHHUE
64 U3MEHEHUS KHUHETHYECKON U MOTCHIINAIbHOU 1 1
SHEPTUH MpHU CKATHIBAHUM TEJIA O
HAaKJIOHHOM 110cKoCcTH"
65 KonTponbhas pabota no teme «Pabora u |
MOIIIHOCTb. DHEPTUs»
66 PesepBHBIii ypok. Pabora ¢ TekcTamu 1mo | bubmmoreka [JOK
TeMme "MexaHn4decKkoe aBHkeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
67 teme "JlaBieHue TBEPABIX TEN, )KUAKOCTEH U 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PesepBHblii ypok. Pabora ¢ TekcTamu 1o |
teme "Pabota. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KoJuunyecTBO 4yacoB JIeKTPOHHbIE
Ne Hara uudponbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 Bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPIKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, KUJIKOTO U 1 bubmmoreka [IOK
ra3000pa3HOTr0 COCTOSTHUI BEIecTBa https://m.edsoo.ru/ff0a540e
OOBsiCHEHNE CBOKCTB TBEPJIOTO,
4 JKHUJIKOTO M ra3000pa3HOro COCTOSHUIN 1
BEILIECTBA HA OCHOBE TOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 Bubnmorexa LHOK
P p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bu6muoreka [IOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TerutoBoe paclIUpEeHNE U CKATUE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATypPhI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1
YacTUIL
9 Buytpennss sneprusi. Crioco06st 1 Bubmuotreka [JOK
WU3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bupel reruionepenaun 1 bubnmnorexa [JOK




https://m.edsoo.ru/ff0a6412

VYpok-koHpepenmus "[Ipaktuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bubnuoreka [JOK

11
BELLECTB U MAaTEPUAIIOB B LIEAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus "

12 KonnuecTBo TEIIOTHL. Y nenbHAS bubnunorexa LIOK
TETIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIIOBOTO OanaHca. bu6muoreka [JOK
TeriooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas pabota

14 "UccnenoBaHue SBICHUS bubnuorexa [JOK
TEII000MEHa NPU CMEUIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiueit Bojabl"
Pacuer xonu4ecTBa TETIOTHI,

15 HEOOXOAMMOTO JIJIsi HarpeBaHUs Tela
Y BBIJICIISIEMOTO MM TIPH OXJIAKICHUN

16 Jlaboparopras padota "Omnpenencaue bubmmorexa [JOK
yACIBHOU TETJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIINUBA. Y IeJbHas TEIJI0Ta bu6muoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBieHue 1 oTBEpAEBAHUE

18 KPUCTAILIINYECKUX "P;en VYV neapHas bubmmorexa LOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 Jlabopartopnast pabota "Onpenenenue bubmmorexa [JOK
YIEIbHOM TEIUIOTHI TUIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740¢

21 Kunenune. Y nennHas Temiora but6mmoreka [JOK




nmapooOpa3oBaHUs U KOHICHCAIINH.
3aBHCUMOCTB TEMIIEPATYPhl KUTICHHS
OT aTMOC(EPHOTO JAaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEIIHON BIAKHOCTH BO3ayxa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7628

23

Perienue 3aga4d Ha OIIPCACIICHUC
BJIAJKHOCTH BO3yXa

24

[TpuHIMIIBI paOOTHI TEIIIIOBBIX
neurareneif. [Taposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII[ TermoBoro nBuratens.
TennoBsle ABATATENN U 3AIUTA
OKpYyXaroliel cpepl

bubnunoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMsI U ITPEBPALLCHUS
OHCPIHMU B TCIIOBBIX ITPOLECCAaX

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "TernoBbIE SIBICHNUS.
N3meneHue arperaTHbIX COCTOSIHUI
BenecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83{2

28

KoHTponbHas paboTta mo teme
"TerioBble aBiaeHUA. I3MeHeHnE
arperaTHbIX COCTOSIHMI BemiecTa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onexktpusanus Tei. [[Ba poaa
AIIEKTPUYECKUX 3apsAI0B

30

VYpok-uccienoBanue "DnekTpusanus
TeJl UHAYKLUEN U IIPH
CONPUKOCHOBEHUN"




B3anmMopeincTere 3apsyKeHHBIX TEll.

bubnunoreka LIOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.

1 HanpsikeHHOCTD 31€KTPUUYECKOTO Bbubmuoreka [IOK
nonst. [IpuHIMn cynepno3uuun https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX TMOTEH
Hocurenu 3neKkTpruueckux 3apsiios.

33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToMa

14 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH but6mmoreka [IOK
COXpaHEeHUs DJIEKTPUYECKOIO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amau Ha mpuMeHeHne bubnmnoreka [JOK
CBOWCTB 3JIEKTPHUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUYECKUH TOK, YCIOBUS €r0

36 cyuiecTBoBaHus. MlcToUHUKH bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

AIIEKTPUYECKOTO TOKA

37 JleficTBHS DIIEKTPUYECKOIO TOKA bubmorexa [TOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicreue

38 AIIEKTPUYECKOTO T0JIsI Ha TPOBOAHUKHI 1
U TUBJIEKTPUKH"

19 DNeKTpUYECKU TOK B METaJlJIax, bubnuorexa [JOK
KHUOKOCTAX M razax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckKast Lelb U €€ COCTaBHbIE
4acTH
Cuuna Toka. JJaboparopHnas pabota

41 "N3mepeHue U peryaupoBaHUe CUIIbI 0.5 bubamorexa LHOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DneKTpruuecKoe HanpsKeHUe.
BoasT™metp. JIaboparopnas pabota

bubmuorexa [JOK

42 "M3mepeHue u peryaupoBaHue 0-5 https://m.edsoo.ru/ff0a%14
HanpsixeHus"

43 CormpoTuBiieHHE POBOAHUKA. bubmmnoreka [JOK
VY nenpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh

44 ANEKTPUYECKOTO COMPOTUBICHUS | bubnmnoreka [JOK
MPOBOJHUKA OT €ro JUIMHBL, IUIOMAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CeYEHUs U MaTepuana"
3aBUCHUMOCTD CHIIBI TOKA OT

45 HanpspkeHus. 3akoH Oma 1715 yyacTka Bubmmorexa LOK

https://m.edsoo.ru/ff0aa44a

enu
JlaGopartopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UAYILIEr0 Yepe3 PE3UCTOpP, OT 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

COTPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHUS MPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBHJIa CJIOKEHUSI HAIIPSHKEHUH MTPU | Bu6muoreka [JOK
MOCIJIEAOBATEILHOM COEAUHEHNUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopuas padota "IIpoBepka

49 IpaBWJIa JJis CUJIbI TOKA MIPU | Bubmuoreka [JOK
MApALIETBHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"

50 Pemenne 3a1a4 Ha NpUMEHCHHE bubnunorexa IIOK




3akoHa OMa 715 pa3InyHOro
COEIMHEHNS IPOBOTHUKOB

https://m.edsoo.ru/ff0aaf8a

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO

bubnuorexa [JOK

51
Toka. 3akoH Jlxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpenenenue
52 a00TbI ¥ MOIIIHOCTH DJIEKTPHIECKOTO bubmmorexa HOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTpUUYECKHE TN ¥ TIOTPEOUTENH
53 2JIEKTPUYECKOM SHEPTUHU B OBIT brbmorexa ITOK
P P Y https://m.edsoo.ru/ffab660
KopoTtkoe 3aMbIkanme
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIJIEKTPUYECKHUE 3apsi/ibl.
54 3apsKeHHBIE Tella U UX bubmorexa [IOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3auMojercTBus. [10CTOSTHHBIHN
AIEKTPUUECKUNA TOK"
KonrponbHas padora o Teme
"DJIeKTpUUECKHUE 3apSIIbL.
55 3a SI)KGI;IHBIG Tena I/IpI/IX bubmorexa [IOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoercTBus. [1oCTOSTHHBIHN
AIIEKTPUUECKUNA TOK"
56 ITocTOsIHHBIE MATHUTEI, UX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bu6mmoteka [JOK
MOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTHOe 110JIe. MarauTHoe mosie
bu6mmoreka [IOK
58 3eMIIH 1 ero 3HaueHue I >KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
59 OneiT OpcTeaa. MaruutHoe mosie bubnuorexa [JOK




ANEKTPUYECKOT0 TOKa MarautHoe
I10JI€ KaTYIIKH C TOKOM

https://m.edsoo.ru/ff0ac1d2

60

[TpuMeHeHHE IEKTPOMArHuTOB B
texauke. Jlaboparopuas pabora
"N3yuyeHue neicTBUS MarHUTHOTO
0JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUTATEIb IOCTOSIHHOTO
ToKa. Mcrone3oBaHue
AIEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOKCTBAX U HA TPAHCIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHU€e U U3y4EHUE
paboTHI ANIeKTpoABUTATENS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢

62

Omnbrtel @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOUH.
IIpaBuio Jlenna

63

OnextporeHepaTtop. Criocoob!
MIOJIyYEHUS DIEKTPUUECKON SHEPIUH.
DJIEKTPOCTAHIIMN Ha
BO300HOBJIIEMBIX HCTOYHHUKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE U
Mar"HuTHbIE IBJIeHUS"

65

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJIeHUS"

but6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. PabGoTa ¢ Tekctamu
o teme "TemnoBele aBiaeHUS"

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




PesepBubIii ypok. PabGota ¢ Tekctamu
67 o teme "[locTosHHBII
AIEKTPUUECKUNA TOK"

bubnunoreka [JOK
https://m.edsoo.ru/ff0acdc6

68 PesepsHslii ypok. Paborta ¢ Tekctamu

o teme "MaruurtHsie sBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KJIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE
(1]
Jl:;n Tema ypoka Beero Kontpoasnbie | IIpakTnyeckue fll’j;:EHl/lﬂ sg:azzizl:enbﬂme
padoThI padoThI pecypesI

I MexaHn4yeckoe TBUKECHHE. I
MartepuanbpHas TOUYKa

) Cucrema orcuera. OTHOCHTEIILHOCTD | bu6mmoreka [{OK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsMOJIMHENHOE | bu6nuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE psIMOTIHHEHHOE

4 nBuxeHue. CpeHsiss U MTHOBEHHas 1
CKOpOCTh

5 [IpssMonrHETHOE paBHOYCKOPEHHOE 1 bubnuorexa [JOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCThb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "Onpeznenenue

7 YCKOpPEHHMS Tesa nIpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM ABWKEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUI0CKOCTH"

g CBobOonHoe nageHue Tei. OmbITh |
lanunes

9 PaBHOMeEpHOE ABMXKEHUE 1O | bubnuorexa [JOK

okpyxHocTu. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76




oOpaiuenus. JIuneilinas u yriioBas

CKOPOCTH
10 L{eHTpOCTpEMHUTEIIBLHOE YCKOPEHHE
1 ITepBe1it 3akoH HeroToHa. Bektop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bub6nmorexa [IOK
PaBHoOpelicTBYyIOIIAsA CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unuust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenne 3a1ad Ha npuMeHeHUe bubnuorexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
bubnuorexa [JOK
15 Cuna ynpyroctu. 3axou 'yka httt)s://m.edsoc]fru/fanecaZ
16 Pemenune 3aga4d no teme «Cuna
YIPYTOCTH
17 JlaGopatopHnas paborta «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Crna Tpenus httDs://m.edSO(])_.[ru/fanﬂ 38
19 Pemenue 3amaud no reme «Cuna bubnuoreka [JOK
TpeHH» https://m.edsoo.ru/ff0afa26
20 JlabopartopHast pabota "Onpenenenne bubnuorexa [JOK
Kod(uImeHTa TpeHU CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau o reme "3akoHbI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
2 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnnorexa [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naJicHus

VYpok-koHpeperuus "/IBuxenue et

23 BOKPYT I'PaBUTALIHOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemrenne 3amau mo teme "Cuia
24 TSDKECTU Y 3aKOH BCEMUPHOIO bubmmorexa [TOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

75 IlepBas kocMuueckas CKOPOCTb. bubnnorexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue mMaTepraibHOW TOUKH.

2% AOCOoNIOTHO TBEPIOE TEIIO. bubmmnoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIJIEHHOW OChIO BPAILICHUS

27 MowmeHnT cuinsl. LleHnTp TsxecTH

73 Pemenue 3amau mo teme "MoMeHT bu6mmorexa [IOK
cunel. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOU paboTe MO

29 TeMe "MexaHH4YecKoe JBHKEHNE bubmorexa LOK

. | ’ https://m.edsoo.ru/ff0b0408
BzanmopeiicTBue Ten
Konrponbnas padora no teme
30 "MexaHU4YeCcKOe IBIKEHNE bubnnorexa [IOK
N | ' https://m.edsoo.ru/ff0b06ec
B3aumopeiicteue Ten
Nmnynsc Tena. Umnynsc cuiiel. 3aKoH
31 COXPAHEHUS UMITYJIbCA. YIIPYTO€ U bubmmorexa [OK
p y o py https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMOJCHCTBUE

1 Pemenne 3amau mo Teme "3akoH bu6mmoreka [{OK
COXpaHEHHUs UMITyJibca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE




JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanudeckas paboTa U MOITHOCTb bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa CHIIBI TSIKECTH, CHITBI bu6nmoreka [JOK
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHnas pabota «Onpenenenue
16 paboThI CUITBI TPEHUS TIPU
PaBHOMEPHOM JIBM)KEHUH TeJla 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b SHEpruM U paboTHI.
[ToTenumanbHas sHEPrus
18 Kunernueckas sneprus. Teopema o bubnumorexa [IOK
KMHETUYECKOW SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKE
40 Jlaboparopnas padota «M3yuenue bubnuorexa [JOK
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ff0b12fe
A1 KoiebarenbHO€E NBUKEHHE U €TI0 bu6nunoreka [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHusl. bubnnorexa [JOK
Brinyxnennsle konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuid U NPy KUHHBINA
MasATHUKHU
VYpoxk-uccnenopanue «3aBUCUMOCTb
44 nepuo/ia KojiebaHui OT KEeCTKOCTU buGnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MAcCChI TPy3a»
45 IIpeBpalienue 3Hepruu npu

MEXAaHUYECKUX KOJIeOaHUAX




46

JlaGopaTtopnast pabota «Onpezaenenne
4acTOTHI M IEpUoJIa KoJeOaHMit
NPY>KUHHOTO MasTHUKA)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopuas pabota «I[IpoBepka
HE3aBHCUMOCTH TIepHO/ia KoJeOaHui
Tpy3a, TOABEMIEHHOTO K HUTH, OT
MacChl Tpy3a»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOIHBL. CBOWMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOINEPEYHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenmus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3ByK. PacnipocTpaneHue u oTpakeHue
3ByKa

51

VYpoxk-uccnenosanue "Habmronenue
3aBUCUMOCTH BBLICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTb 3BYyKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHbpepeHius "YIbpTpa3ByK U
UH(Pa3BYK B IPUPOJE U TEXHHUKe"

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEI"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b2510

55

Konrponbnas padora no Teme
"3akoHbI cOXpaHeHHUsl. MexaHnueckue
KoJieOaHus ¥ BOJIHBI"




DIIeKTPOMarHuTHOE TOJIE.

bubmuoreka [JOK

56
DJIEKTPOMArHUTHBIEC BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenus "lkana
53 AJIEKTPOMATHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonbs3oBaHKEe 3J€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /171 COTOBOM CBSI3U"
Ypoxk-uccienoanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2cbe
MTOMOIIIbI0 MOOMIIBLHOTO TeiedoHa
Pemenue 3amayd Ha onpeneneHue
60 YaCTOTHI U JJIMHBI 3IE€KTPOMArHUTHOM
BOJIHBI
DJIeKTpOMarHuTHas IpUpoja CBETa.
61 Cxo OIZTB CBETa Bongogme CBOMCTBa bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku ceera. [IpsamonuHeitnoe
62 aCIPOCTPAHEHUE CBETA. 3aTMEHUs bubmmorexa [TOK
pacrpoctp ' https://m.edso0.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)K€HUsI CBETA. 3epKaia.
63 Penrenue 3amau Ha IprUMEHEHHE bubmorexa LOK
P https://m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUs CBETa
64 [Tpenomiienue cBeta. 3aKoH bubnumorexa [IOK
MPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHoe BHyTpeHHEE OTPAXKEHUE CBETA.
65 Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO bubmmorexa [TOK
yip https://m.edsoo.ru/ff0b3cSc
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
66 JlaGopaTtopHnas padota "HccnenoBanue




3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTIO Jyya OT YyIJa MaJeHHs Ha
rpaHuie "Bo3mayx-crekio""

Ypok-koHpepenmus "Vcnons3oBanue

67 MIOJIHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBOJIbI, ONTUKOBOJIOKOHHASI CBSI3h"
68 Jlunzel. OnTuyeckas cuiia JUH3bI bubmorexa HOK
https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n3o00pakeHuil B JIMH3aX bubmoreia HOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnas padota "Onpenencaue
70 (OKYCHOIO pacCTOSIHUSI U ONTHYECKOMN bubmorexa [IOK
CHTEI coBMpatomeli MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckre bubnnoreka [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koHpepenuus "JledekTs
3penus. Kak coxpanuts 3penue"
PasnoxeHue 6enoro cBera B CIIEKTP.
74 OmneiTel HetoToHa. Coxenne bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jlucnepcus https://m.edsoo.ru/ft0c0f4c
CBETa
JlaGopaTtopnast pabota "ONbITHI 11O
pa3I0KEHUIO OENI0ro CBEeTa B CIEKTP U B oK
75 BOCIIPUSITHIO 1IBETA MPEIMETOB MIPH UX htlf JT/P/IOTe(Il(a 1 0062
HaOJIIOJJEHUU YePE3 IIBETOBLIE D5://1-eC500.[ALc 02d
bunbTpeI"
76 VYpok-nipaktukyM "BoaHoBbie




CBONCTBA CBETA: AUCIEPCHS,
uHTepdepeHius u gudpaxuus"

OmnbiThl Peszepdopaa u mranerapHas

bubmuoreka [[OK

77
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atoma bopa
Hcnyckanue v OrIonieHue cBera
79 atromoM. KBaurel. JInneiuareie bubmorexa LOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "HaGmronenue bubnnoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUJIBI bubmiorexa LOK
A A https://m.edsoo.ru/ff0c1672
22 Crpoenune atoMHOrO siapa. Hykimonnas bubnuoreka [IOK
MOIENb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE TPEBpALICHUS. bu6mmorexa [IOK
H3oTtonsr https://m.edsoo.ru/ff0clal4
%4 Pemenwne 3agau o Teme: bu6mmnoreka [JOK
"PanuoakTuBHBIC MpeBpaleHus" https://m.edsoo.ru/ff0c1bda
85 IIepuon nonypacmnana
VYpok-kondeperius "PagrnoakTHBHBIE
86 I/Iiz'l quI/I:Ib Bpl'I HpOJIe, MEIUITHHE bubmorexa LIOK
y | PHPOZE, MEHIIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHbIe peakIun. 3aKOHBI
87 cox paHeHIEH 3apsiA0BOTO M MacCOBOIO bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qHcell
28 DHeprusi CBsI3u aTOMHBIX siaep. CBA3b bubnnoreka [JOK
MAacCChl ¥ DHEPTUHU https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3amaud no treme "SAnepHeie




peakuun"

Peaknuu cuHTE3a M ACIICHUS AACP.

bu6mmoreka [JOK

90 .
Ucrounuku sneprun CoJiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus " nepHas
01 sHepreTuka. JleicTBus
PaANOAKTUBHBIX U3TyUYE€HUN Ha KUBbIE
OpraHu3msl"
[TonroroBka Kk KOHTPOJILHOU paboTe 1Mo
90 TeMe "DIEKTPOMarHuTHOE IOJI€. bubnuorexa [JOK
DJIEKTPOMArHUTHHIC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siB1eHUS"
Kontponbhas pabota no teme
93 "DNEeKTPOMarHUuTHOE MOJIE.
DONEeKTPOMarHUTHBIE BOJIHBL.
KBanTOBBIC siBi1EHUS"
[ToBTOpenue, obo0mmIEeHNE.
94 JlaBoparopHblie pabOTHI IO KypC bubmmorexa [TOK
" p pu p \ ypey https://m.edsoo.ru/ff0c245a
BsaunmonelicTBue Ten
[ToBTOpenue, o6o0Ienue. Pemenne
95 ACYETHBIX U KaUYE€CTBEHHBIX 3a]1a4 110 bubmmorexa [JOK
P " " https://m.edsoo.ru/ff0c2572
teme "TernoBbie NpoLECCHI
[ToBTOpenue, o6o0IeHue. Pemenne
96 ACYETHBIX U KaUYECTBEHHBIX 3a]a4 110 bubmmorexa [TOK
P " . https://m.edsoo.ru/ff0c2a22
teme "KIIJ TernnoBeIx ABUTATENEH
[ToBTOpenue, o6o0meHNe. Permenue
bu6mmoreka [IOK
97 pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4 110
" " https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK
98 [ToBTOpenue, 0600IICHNE. bubnuorexa [JOK




JlaGopaTopHbie pabOTHI 1O KypCy
"CBeToBbI€ IBIcHUS"

https://m.edsoo.ru/ff0c2¢52

[ToBTOopenue, o6o0mmenue. Pabora ¢

bu6nmoreka [JOK

" 1
9 TCKCTAMHU TIo TemMe 3aKO?H https://m.edsoo.ru/ff0c2d6a
COXpPaHEHUS B MEXaHHUKE
[ToBTOpenue, o6o0mmenue. Pabora ¢
100 Tekctamu 1o teme "Konebanus u 1 Bubmorexa OK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHNe. PaboTa ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6ob6menue. Padora ¢
102 TekcTtaMu 110 TeMe "KBaHToBas u 1
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepeikun .M., UBanoB A.1.,
Axmmonepnoe obmectBo «M3natenscTBo «IIpocBemienue

» Ousuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [Tepsimkun Y. M., UBanos A. 1.,
Axuunonepsoe obmectso «MznarensctBo «IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypoBeHb: yueOHuUK, 9 kiacc/ [leppimkun U. M., I'ytauk E. M.,

HBanos A. ., [lerpoBa M. A., Akimoreproe obmectBo «M3natensctBo «IIpocBemnienuey

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

DNeKTpoHHOE MpuitokeHne: www.drofa.ru

COopnuk 3anad no ¢usuke Jlykammk B.U., UBanosa E.B.. 7-9 knacc. — M. IIpocsemienune, 2019r.
A. B. Yeborapesa «Tectsl o pusnke» k yueonuky A.B. Ileppimkuna «®usuka 7 kimace» (M.:
Hpoda). — M.: «Dk3amen», 2012r.

A. B. Yeborapesa «Tectol no pusnke» k yueOnuky A.B. Ilepoimkuna «®Puznka 8 kimace» (M.:
Hpoda). — M.: «Dk3amen», 2012r.

A. B. Yeborapesa «Tectbl no pusnke» k yueOnuky A.B. Ileprimkuna «®Puznka 9 kmace» (M.:
Hpoda). — M.: «Ox3amen», 2012r.

Mapon A. E., Mapon E. A. «®Puszuka 7 k1. Aunakruueckue marepuaisn — C-116.: «Buktopm»,
2011r.

A. E. Mapon, E. A. Mapon. «®usuka 8»: pasHoypoBHeBble 3aganus. — C-110.: «Buxropn»,
2011r.

E. A. Mapon. «®usuka 9»: pasHoypoBHeBbie 3aanus. — C-110.: «Bukropu», 2011r.

O. U. I'pomuea «KoHTposibHBIE U caMOCTOSITEIbHBIE pabOThI 110 Pu3HKe 7 Kinaccy. — M.:
«Dx3amen», 2012r

O. U. I'pomuieBa «KOHTpOJIbHBIE U CAMOCTOSITETIBHBIE pabOTHI 10 Qu3MKe § Kimacey. — M.:



«Dx3amen», 2012r

O. U. I'pomueBa «KOHTPOJIBHBIE 1 CaMOCTOSATENbHBIE pa0OTHI O Gu3uke 9 kaace». — M.:
«Dx3amen», 2012r

KM «®wusuka 8 kinacey». H. U. 3opun.-3e u3z., nepepad. — M.: BAKO, 2015. — 80c.
KM «®wusuka 9 kinacey». H. U. 3opun.-2e u3g., nepepad. — M.: BAKO, 2015. — 96c.

C. H. Homuuna «®PU3UKA 9. Dkcnepce-auarnoctuka». — M.: «Haro6pazoBanue», 2013r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

but6mmoreka [JOK
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