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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTABJICHA HA OCHOBE IOJOXEHUN U
TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTENIbHOW MPOTPAMMBI,
npezacrasieHHbix B @I'OC OO0, a takxke ¢ yuéroMm QenepanbHOi paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamMera «Puzukan.
Copneprkanue nporpaMmsl o (pu3uke HarpapiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAyYHON IPaMOTHOCTH
00y4aroIuXcsl 1 OpraHU3alMI0 U3y4eHus: (GU3MKU Ha JIEesITeIbHOCTHON OocHOBe. B mporpamme no ¢usuke
YYUTBIBAIOTCSI BO3MOXKHOCTH y4eOHOro mpeamera B peanu3anuu TpeboBanuiik PI'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM M METAIIPEIMETHBIM pe3yiibTaTaM 00Y4EeHHUsI, a TAKKE MEXKIPEAMETHBIE CBA3H
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 001[ero 00pa3oBaHus.
[TporpammMa o (¢u3uKe ycTaHAaBIMBAeT paclpejeieHue ydyeOHOro marepuana 1o rogaMm ooOydeHus (1o
KJlaccaMm), IpejiaraeT IpuMEpPHYIO MOCIE10BaTENIbHOCTh U3YUYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS
IPEMETHOTO COJICPKAHUS U YIETE BO3PACTHBIX 0COOEHHOCTEH 00yUJarOImIMXCsl.
ITporpamma 1o ¢usuke pazpaboTaHa ¢ LEJIbIO0 OKa3aHHUA METOAMYECKON MOMOLIM YYUTEIH B CO3AAHUU
paboueil mporpaMmsl 10 y4eOHOMY ITPEIMETY.
dusmka SBISAETCS CHUCTEMOOOPa3yIOUIUMM JUIsl €CTECTBEHHO-HAy4YHbIX YYEOHBIX MPEIMETOB, MOCKOJIbKY
¢u3nUecKkue 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMHeld U (HU3MUYECKON reorpadueil, BHOCHT BKJIAJ B ECTCCTBCHHO-HAYYHYIO KapTHHY MHpA,
npefocTaBisieT Haubosee scHble 00pas3lbl NPUMEHEHHMsT HayyHOro MeToJa MO3HaHUs, TO €cTh crocoda
IIOJIyYEHUS JOCTOBEPHBIX 3HAHUI O MUDE.
Onna w3 TIaBHBIX 3a7a4 (pU3Myeckoro oOpa3oBaHHS B CTPYKType OOIIEro oOpa3oBaHUsS COCTOUT B
(OopMHpPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpEca K HayKe Y 00yJaromuxcsl.
N3yuenune ¢usuku Ha 0a30BOM YpOBHE IpEIOJaracT OBJaJeHHE CIEAYIOIIMMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:
e  HayyHO OOBSICHATH SIBJICHUS;
®  OICHMBAThH M IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHUS;
®  UHTEpPIpPETUpPOBAaTh JaHHbIE M UCIOJb30BaTh HAYyYHbIE JOKa3aTeNbCTBA JJIs
MIOJIyYEHUS BBIBOJIOB.
Ilenn wn3ydeHuss (U3MKM Ha YpPOBHE OCHOBHOrO o0miero oOpas3oBaHus ompexaeneHbl B Konuenuuu
npenofaBaHusi yueOHoro mpenMera «®@usuka» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
®denepanyy, pealn3yolUX OCHOBHBIE OOIIE00pa3oBaTelbHbIE NMPOrpPaMMBbl, YTBEPKAEHHON pELIEHUEM
Komnerun Munucrepctsa npocsenienus Poccuiickoit @enepauun (mporokon oT 3 nexadbps 2019 r. Ne
[1K-4BH).
Henun uzyvyenus ¢puznkm:
e  npuoOpeTeHHe MHTEepeca M CTPEMIJIEHUS OOYdYaloLIMXCs K HAydYHOMY M3YyUEHMIO HMPUPOIBI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
e  pa3BUTHE TMPEJACTaBIEHUH O HAYYHOM MeTOoJe TO3HaHus U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;
e  (QopmMupoBaHME HAYYHOTO MMPOBO33PEHHUS KaK pe3ylbTara H3Y4YEHHUsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;
e  (opmupoBaHue MpeacTaBiIeHUN 0 poiu GUKUKH I Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTH;
epa3BUTHE TMIPEJCTaBICHUA O BO3MOXHBIX cdepax Oynaymeill npodeccHoHaIbHOW JeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIEMY O0yYEHHIO B TOM HallpaBJICHUH.
JlocTiwkeHne HTHUX Lened mporpamMmbl MO (U3MKE Ha YpOBHE OCHOBHOTIO 00mero oOpa3oBaHus
o0OecreunBaeTcs peleHueM CIeAYoIuX 3a1ay:
e  npuoOpereHHe 3HAHUN O JUCKPETHOM CTPOECHUH BEIIECTBA, O MEXAaHHMUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



e  npuoOpeTeHne yMEHHUIl ONMHMCHIBaTh U OOBACHATH (PU3UUECKHE SIBJICHMS C MCIOJIb30BAaHUEM
MOJTYyYECHHBIX 3HAHU;
®  OCBOCHHME METOJIOB pEIIECHUS MPOCTEHIINX pacu€THBIX 3aJad4 C HCIHOJIb30BaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
e  pa3BUTHE YMEHUU HAOIIOJATh MPUPOJHBIC SBJICHUS U BHINOJIHATH ONBITHI, JaOOpaTOpHbIE
paboThI ¥ IKCTIEPUMEHTAIBHBIE UCCIIEI0BAHMUS C UCTIOIh30BAHUEM H3MEPUTEIHHBIX PUOOPOB;
e ocBoeHME NpUEMOB paboThl ¢ wuHbopManueil (QU3INUECKOro COAEpIKAHUS, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (PU3UKH, aHAIM3 W KPUTHUYECKOE OICHUBAHUE
uHpOpMaLnu;
®  3HAKOMCTBO cO chepamu NPo(eCcCHOHATBLHOW NEATEIHbHOCTH, CBS3aHHBIMU C (DU3UKOU, H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUAX (DU3MUECKON HAYKH.
Ha u3ydenne ¢usuku (6a30BbIii YPOBEHBb) HA YPOBHE OCHOBHOIO 00Iero odpazoBaHusi OTBOAMUTCS 238
4yacoB: B 7 Kiacce — 68 yacoB (2 vaca B Hezeln), B 8 kinacce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce —
102 yaca 3 yaca B HEJIEINIO).

[Tpennaraemslii B iporpaMme mo Gpusuke nepeyeHs J1abopaTOpHBIX padOT U OMBITOB HOCUT
PEKOMEH/IaTENIbHBIN XapaKkTep, yYUTelb JellaeT BbIOOp MPOBEICHHS J1a0OpaTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBUAYATBHBIX OCOOCHHOCTEH 00YJaOIMXCsl, CIIMCKA KCIIEPUMEHTATBHBIX 3a/IaHHiH,
npeUiaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO IK3aMeHa 1o (hU3HKe.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.
®usnka — Hayka o npupoje. SABneHus npupoasl. OuU3MUecKue SBJICHUS: MEXaHUYECKUE, TEIUIOBbBIE,
AJNEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBHIE.
Ouznyeckue BenuuMHbL. M3mepenue ¢usnueckux BenuuuH. Dusmueckue npubopsl. IlorpemrHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.
Kak ¢u3uka u apyrue ecTeCTBeHHbIC HAYKH U3Y4aroT Ipupoay. EcTeCTBEeHHO-HAYYHBIA METO/T MO3HAHUS:
HAOJIO/IEHUE, IMOCTAHOBKA HAyYHOTO BOIPOCA, BBIABMKCHHE THIOTE3, JKCHEPUMEHT IO TPOBEPKE
runores3, 00bsiCHEHNE Ha0I01aeMoro siBieHus. Onucanue GU3nYecKux SIBJICHUHN C MOMOIIBI0 MOJIETCH.
Hemoncmpayuu.
1. Mexanuyeckue, TEIJIOBbBIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
2. @wusnmdeckue MNpUOOPHl W MPOLEAypa MPSAMBIX H3MEPCHUN aHAJIOTOBBIM W ITU(PPOBHIM
puoOpoOM.
Jlabopamopnwvie pabomot u onvimeul.
1. Omnpenenenue NEHBI ASTCHUS KA H3MEPUTEIBHOTO TIPHOOpA.

2. H3mepenwue pacCTOSHUIA.

3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEa.

4. OmnpeneneHue pa3MepoB MaJIbIX TEll.

5. MHM3mepenue TemmepaTypbl TMpU TOMOIIM KHJAKOCTHOTO TEPMOMETpa M JaTydKa
TEMIEPaTypPBhl.

6. IlpoBenenuwe wuccieqoBaHUS IO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MONETA IIApUKa,
MYIEHHOTO TOPU30HTAIIBHO, TeM 00JIbIle, YeM OOJIbIIIe BHICOTA MTyCKa.
Pa3nes 2. [leppoHayaibHbIe CBeleHHS O CTPOEHHMH BellecTBA.
CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
BELIECTBA.
JIBrxkenue yactull BemiecTBa. CBsI3b CKOPOCTHM JBHMKEHUSI 4YaCTUIl C Temmeparypoil. bpoyHoBckoe
nBrKeHue, U ¢ys3us. BzanmoaelicTBre 4acTull BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHUE.
ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHHE Ta30B, KUAKOCTEH MU TBEPIABIX (KPUCTAINIMYECKUX) Tell.
B3auMocBsI3p  MeXJy CBOMCTBAMHM  BEHIECTB B  Pa3HBIX arperatHbIX COCTOSHUAX U HX
aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.
Hemoncmpayuu.
1. HaOGmroneHue 6pOyHOBCKOTO ABUKECHHUS.
2. Habmonenue nuddysuu.
3. HaOmronenue siBieHUN, OOBACHAIOIMIMXCS MPHUTSHKEHHEM WM OTTATKUBAHUEM YaCTHI]
BEIIECTBA.
Jlabopamopnwvie padbomot u onvimol.
1. Omenka n1uaMeTpa aToMa METOJIOM PSAIOB (C UCTIONB30BaHUEM doTorpaduit).
2. OnbIThI 1O HAOTIOJCHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JIEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKEHUSI.
Paznen 3. /IBu:keHUe U B3aUMO/ieiicTBUE TeJl.
Mexannueckoe IBHKeHHE. PaBHOMEpHOE U HepaBHOMepHOE JBHkeHue. CkopocTb. CpenHss CKOpoCTh
MIpU HEPABHOMEPHOM JBUKEHUU. PacU€T myTH U BpEMEHU JBUKEHUS.



SIBrenue uHepru. 3aKOH UHEpUUH. B3auMoielicTBUE Tel KaK MPUYMHA U3MEHEHUS] CKOPOCTU JABUKEHUS
Ten. Macca kak Mmepa uHepTHocTH Tena. [lnmoTtHocth BemiecTBa. CBA3b IIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHULIE 00bEMa BELIECTBA.
Cuna xak xapakTtepucTuka B3aumozeicTBus ten. Cuiia ynpyroctu M 3akoH ['yka. M3mepeHue cuiibl C
IIOMOILBIO TUHAMOMETpA. SIBlIeHHEe TAroTeHUs U cuia TskecTu. Cula TsHKEeCTH Ha IpYrux IulaHeTax. Bec
tena. HeBecomocTs. CroxeHMe cuil, HallPaBJIEHHBIX 10 OJHOM npsiMoil. PaBHoaelicTBytomas cun. Cuna
TpeHUsl. TpeHHE CKOJIbKEHUS U TPEHUE MOoKoA. TpeHue B IpupoJie U TEXHUKE.
Hemoncmpayuu.
1. HabnroneHue MeXxaHHMUECKOTO JBMXKEHUS Tela.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
HaburoneHue sBjaeHUS] MHEPIUH.
HaOnroneHue u3MeHeHus: CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHHE Mace 10 B3aUMOJIEHCTBHUIO Tell.
6. CroxxeHue cuil, HampaBJIEHHBIX 110 OJHOM MPSIMOIA.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO [JBM)KEHHUS (LIapUKa B IKHJIKOCTH, MOJAEIH
3JIEKTPUUECKOr0 aBTOMOOWIISL U TaK Jlajee).
2. Ormpenenenue CpeaHe CKOPOCTH CKOJIBXEHHS Opycka WM IIapuKa IO HAKIOHHON
IJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPAOTO TeA.
4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb pACTsDKEHUS (eopManuu) HpPYKUHBI OT
IIPUIIOKEHHOM CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbl TPEHHS CKOJBXKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOLIMXCS TOBEPXHOCTEH.
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.
JaBnenue. CiocoObl YMEHBIIEHUS U yBEJIWYEeHMs jAaBiieHus. JlaBiieHue rasa. 3aBUCHUMOCTb JABIICHUS
raza ot o0béma, Temmeparypsl. [lepenaua naBneHus: TBEPABIMHU TellaMU, KHUJIKOCTAMHU U razaMu. 3aKOH
[Tackans. IlHeBMaTHMUecKWe  MalIMHBI.  3aBUCHUMOCTb  JaBJIEHUS  JKUIKOCTH  OT  TIIyOMHBI.
I'mapocratnueckuit mapagokc. Coobmaromnyecs cocysl. ['uapaBinyeckue MeXaHU3MBbl.
AtMocdepa 3emin u atmocepHoe napineHue. [IpuunHbl cylecTBOBaHUS BO3IYIIHON 000710YKH 3eMIIH.
Onpir Toppuuenu. M3mepenue atMocepHOro AaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOIO JABJIEHHUS OT
BBICOTHI HaJ] YpoBHEM Mopsl. IIpubopsl 1 n3MepeHus: arMoc(hepHOro JaBIeHHUs.
JleiicTBrE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJO. BrlTankuparomas (apxuMenoBa) cuiia. 3aKOoH
Apxumena. [InaBanue ten. Bo3ayxomniaBanue.
Hemoncmpayuu.
1. 3aBucHMOCTB JaBIEHUS r'a3a OT TEMIIEPATypHI.
Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.
Coo01aronirecs: CoCy/sbl.
I'mppaBnnueckwnii npecc.
[TposiBnenue neiicTBus aTMOC(HEPHOTO AaBICHHUS.
3aBUCHUMOCTh BBITAIKHBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHOM YacTH TeNa U IUIOTHOCTH

ok~ own

ook own

JKAJIKOCTH.
7. PaBeHCTBO BHITAIKUBAIOINICH CUITBI BECY BHITECHECHHON KUIKOCTH.
8. VYcioBue maBaHUs TEN: TUIABAHKUE WU MOTPYKEHUE Te B 3aBUCHMOCTH OT COOTHOIICHHUS
IUIOTHOCTEH TElIa U *KUIKOCTH.

Jlabopamopmnwvie padbomuvt u onvimul.



1. MHccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BbEMa NOrPYKEHHOM B KMIKOCTb
4acTH Tela.
2. OrmpeneneHue BHITATKUBAIOLICH CHITBI, ACHCTBYIONIEH HA TENO, TOTPYKEHHOE B KUIKOCTb.
3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B KHUJKOCTH, OT
MaccChl TeJIa.
4.  OneIThl, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUJIbI, JEMUCTBYIOLIEH Ha TENO
B )KUJIKOCTH, OT 00bEMA MOTpYKEHHOM B )KUIKOCTh YaCTH TEJIA U OT INIOTHOCTH JKUAKOCTH.
5. KoHnctpyupoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOAKM U OINpejeieHue eé
Ipy30I0ABbEMHOCTH.
Pa3nea 5. PaGoTa m MoHOCTB. JHeprusi.
Mexannueckas pabota. MoOIHOCTb.
ITpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs II0CKOCTh. [IpaBuio paBHOBecus pbryara. [Ipumenenue
IpaBUiIa paBHOBeCUs pblyara K OJoKy. «3oi0Toe mpaBwio» MexaHuku. KIIJl mpocThIX MexaHH3MOB.
[IpocThie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckass sHeprus. KuHeTumdeckas M IOT€HUManbHasg dSHeprus. lIpeBpamieHne ogHOro BHIA
MEXAHUYECKOM HEPTUHU B APYroil. 3aKOH COXPAaHEHUS YDHEPIMH B MEXaHUKE.
Hemoncmpayuu.
1. Ilpumepsl IpOCTBIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenne paboThl CWJIBI TPEHUS TMPU PABHOMEPHOM JIBKEHMM Teja 110
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBanue ycIIOBHI paBHOBECHS pblyara.
3. Uswmepenwne KII/] HakIOHHOI TUIOCKOCTH.
4. V3yyeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTHH.
8 KVIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUM CTPOECHMs BellecTBa. Macca M pa3Mepsl
aTOMOB U MOJIeKYJd. OIBITBI, NOATBEPKIAIOLUIME OCHOBHBIE IOJIOXKEHHS MOJIEKYJISIPHO-KNHETUYECKON
TEOpUHU.

Mopnenu TBEPAOro, KUAKOTO M Ta3000pa3HOro COCTOSHMM BemiecTBa. Kpucramumueckue u amopgHbie
tesna. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPIBIX TET HAa OCHOBE IOJIOKEHUH MOJIEKYISPHO-
-KHHETH4ecKoi Teopur. CMauynBaHueE U KalWLISPHBIE SIBICHUA. TEeIOBOE pacliupeHHe U CKaTHE.
Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBM)KEHUS YacTULl. BHYTpeHHss sHEprus.
CnocoObl W3MEHEHUs BHYTPEHHEH JHepruu: Telonepeaadya W coBepuieHHe paboTbl. Bumbl
TEIUIONEPEIa4ut: TEIIONPOBOAHOCTD, KOHBEKIUS, U3ITyYCHHUE.

KonnyecTtBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeliooOMEH M TEIUIOBOE PAaBHOBECHE.
VYpaBHeHue TeruoBoro OanaHca. IlnaBneHue u OTBepAeBaHME KPHUCTAUIMYECKUX BELIECTB. YJE€NIbHAs
Terota 1aBieHus. [lapooOpasoBanme m konzaeHcarus. VMcmapenue. Kumenue. YiaenpHas TemioTa
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHHUS OT aTMOC(EPHOTO AABICHHUSL.

BnaxnocTs Bo3ayXa.

OHeprus TOIUINBA. Y IeJbHAs TEIJI0TA CTOPAHHUS.

[Tpunuune! pabotsl TerioBbix aurarenei KI1/] rermnosoro aurarens. TemioBele ABUTAaTENH U 3aIIUTa
OKPYKarOILEH Cpebl.

3aKOH COXpaHEHMsI U IPEBPALLEHNS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.



Hab6nronenne 6poyHOBCKOTO JABUKEHUS.

Hab6mronenue nuddys3un.

HaGmroienne sSiBJICHUI CMaYMBaHMS M KAMJUTSIPHBIX SBICHUM.

Habmroienue TemnoBoro pacivpeHus Ted.

M3meHeHue AaBlieHus ra3a pu U3MEHEHUU 00bEMA U HarpeBaHUU WU OXJIAXKICHUH.
[TpaBuiia U3MepeHHs TEMITEPATYPHI.

Bunae! Tenonepenaun.

OxuaxieHrue mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiieHny paboThl BHEITHUMH CHUJIAMH.

©CooNoak DR
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CpaBHeHUE TEIIOEMKOCTEH pa3InIHBIX BEIIECTB.
HaOmronenune xumeuus.

[ =
N

Habmtoienne nocTostHeTBa TeMIEpaTyphl MPU TIaBJICHUH.
13. Mozenu TeIUIOBBIX IBUATATENIEH.
Jlabopamopuwie pabomsl u onvimol.
1. OnbIiTel 10 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKESHMUSL.
OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TEN.
Oripezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnBITE, JEMOHCTPHPYIONIME 3aBHCHUMOCTHh JaBJICHHS BO3QyXa OT e€ro oO0néMa w
HArpeBaHUs WINA OXJIaKICHHUSI.
6. IlpoBepka ruMOTE3bl JHMHEWHON 3aBUCUMOCTH JAJUHBI CTOJOMKA KHUAKOCTH B
TEPMOMETPHUYECKOUN TPYyOKE OT TeMITepaTyphI.
7. HaOmoneHue W3MEHECHHS BHYTPEHHEH HSHEPrUU Tela B pe3yibTare TEIUIONepeaadd H
paboThl BHEIIHHUX CHIL
8. HccrnenoBanue sBIEHUS TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpSUEii BOJIBI.
9. OnpeneneHne KOTUYECTBA TEIUIOTHI, MMOJYICHHOTO BOJON NPH TEIJIOOOMEHE ¢ HarpeThiM
METALTUICCKAM [TATHHIPOM.
10. Ompenenenue yaenbHON TETOEMKOCTH BEIIECTBA.
11. HccnemoBaHue mpoliecca UCTIapeHusl.
12. Ompenenenne OTHOCUTEIHLHON BIAYKHOCTH BO3/IyXa.
13. OmpeneneHuie yeIbHON TETUIOTHI IUIABJICHUS JIbA.
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Pa3nes 7. JnekTpuyecKkue H MATHUTHBIE SIBJICHUS.

Onexrpuzauus Ten. [IBa poma 3iIeKTpUYECKMX 3apsfoB. B3auMopelcTBHe 3apsOKEHHBIX TeNl. 3aKOH
KYJ'IOHa (BaBI/ICI/IMOCTI) CHJIBI BSaHMOﬂeﬁCTBHH 3ApSAKCHHBIX TCJI OT BCIMYMUHBI 3apsi0B U paCCTOAHUA
MEXy TEJIaMH).

Onekrpuueckoe none. HanpskxE€HHOCT 35eKTprudecKkoro noss. [TpuHuun cynepno3uumun 3J1eKTpUIecKUX
noJei (Ha KayeCTBEHHOM YPOBHE).

Hocurenu »snexTtpuueckux 3apsoB. OJIEMEHTapHbI 3iekTpuueckui 3apsia. CrTpoeHue aroma.
[IpOoBOTHUKY M IUBJIEKTPUKHU. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKA. MICTOUHMKHM MOCTOSHHOTO TOKA.
JlelicTBUS DIIEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUN TOK B HKHIKOCTAX
U Trazax.

Onektpruueckass nenb. Cuina ToKa. OJEKTpUYecKoe HamnpspkeHue. CONpOTHUBIEHUE NPOBOJHUKA.
VYaenbHoe comnpoTuBieHHE BemecTBa. 3akoH Owma jang  ydactka wnenu. [locnenoBarenpHoe W
NapauIeIbHOE COEINHEHUE IIPOBOIHUKOB.



PaboTa 1 MOIITHOCTH JIEKTpHUUECKOTO TOKa. 3akoH JIkoyns—JIeHna. DnekTpudeckue menu u moTpeonTenn
AIIEKTPUYECKO SHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHE.
ITocTrossHHbIE MarHuThl. B3auMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarnuTHoe mnosie. MarHuTHOE moJie
3eMuM M ero 3HaueHue i ku3HU Ha 3emiie. OnbIT Opcerena. MarHuTHOE MoJie 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHne 3JIEKTPOMAarHUTOB B TEXHUKE. J[eMCTBME MAarHUTHOIO MOJs Ha IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKa. Vcnosib3oBaHue 3JIEKTPOABUTATENCH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE.
OnbiTel @apazes. SIBieHUE HJIEKTPOMArHUTHOM uWHAYKUMHU. [IpaBuno Jlenma. DnexkrporeHeparop.
CrocoObl MOMYy4eHUsI 3JIEKTPUUYECKON SHEpPruu. ODJIEKTPOCTAHIMM Ha BO300OHOBISEMBIX HMCTOYHHKAX
SHEPTUH.
Hemoncmpayuu.

1. Dnexrpuzanus Te.
JIBa poJia ANEeKTPUYECKUX 3apsS 0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DneKTpocTaTHuecKast UHIYKIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiI0OB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MO,
M cTOoYHMKM TOCTOSIHHOTO TOKA.
JeficTBUS 3IEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B )KUIKOCTH.
I"a30BBbIii pa3psa.
N3mepenne cuiibl TOKa aMIepMeETPOM.
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N3MepeHne 371eKTpuYecKoro Harps»KeHUsT BOJIBTMETPOM.

Peocrtat u mara3uH COpOTUBJICHUMN.

BsanmonelicTBre MOCTOSTHHBIX MarHUTOB.

MoaenvupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TTOJIFOCOB MArHUTA.

R
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MopaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MaruauTtHoe 1nosie Toka. JIeKTPOMarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
ONEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

HccenenoBanue siBJICHUSA JJIEKTPOMArHUTHON UHAYKIUH.
OnsiTel Dapanes.
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3aBUCUMOCTh HalpaBiICHUs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €ro BOSHUKHOBEHHUSI.
25. DnekTporeHeparop MOCTOSHHOIO TOKA.
Jlabopamopuvie pabomol u onvimel.
1.  OnbITel 0 HAOIOACHUIO IEKTPU3ALMH T€T UHIYKIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDICKTPUKH.
CO6opxka u mpoBepka paboThl IIMEKTPUUECKON 1IEMH MOCTOSTHHOTO TOKa.
M3MmepeHue U peryinpoBaHue CUJIbI TOKA.
W3mepenue u peryinpoBaHue HapsKEHUS.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, MIYHIETO 4YE€pe3 PE3UCTOpP, OT CONPOTUBIIECHHUS
pE3UCTOpa U HANIPSKEHUS HA PE3UCTOPE.
7.  OmpITbI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO COIPOTUBIIEHUS MPOBOJIHUKA
OT €ro JUIMHBI, IJIOLIA1 MOTIEPEYHOI0 CEUEHUs U MaTepuaa.
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8. [IlpoBepka mpaBuia CIIOKEHHsI HANpPsHKEHUH MPHU MOCIEA0BAaTENbHOM COEAMHEHHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Ajisi CUIIBI TOKA MIPH MAPAILICIIBHOM COSAMHEHUH PE3UCTOPOB.

10. Omnpenenenue paboThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. Omnpenenenue MOLTHOCTHU AJIEKTPUIECKOTO TOKA, BBIICIIEMON Ha PE3UCTOpE.

12. WccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JaMIIOYKy, OT HANpsOKEHUS HA
HEH.

13. Omnpenenenne KII/] narpeBarernsi.

14. VccnepoBaHue MarHUTHOTO B3aUMOJICUCTBHUS TOCTOSTHHBIX MarHUTOB.

15. M3yueHue MarHuTHOTO IOJISI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHCHUH U Pa3/ICTICHHH.
16. WccnenoBaHue ACHCTBHSI SJICKTPHUECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBHCHUMOCTh CHJIbI B3aUMOJEHUCTBUS KATYUIKA C TOKOM H
MarHuTa OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. W3yuenue nelCTBUS MAarHUTHOTO TIOJISl HA POBOHUK C TOKOM.

19. KonctpynpoBaHHe U U3yYCHUE PAOOTHI JIEKTPOIBUTATEIIS.

20. Wzmepenwne KIIJ] anekTpoaBUraTeibHON YCTAaHOBKHU.

21. OnpITBI TO HCCIENOBAHUIO SIBICHUS SJICKTPOMArHUTHOM WHIYKIUU: HCCIEIOBaHHE
VW3MEHEHUH 3HAYEHUS U HAPABJIEHUS UHAYKIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
Mexanuueckoe nBukeHue. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOIO
JBW>KEHUs. PaBHOMEpHOE NPSAMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE NPSAMOJIMHEWMHOE JIBUYKEHHE.
CpenHsis 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUKEHUU.
Yckopenue. PaBHoyckopeHHOE npsiMonnHelHoe nBmwkeHne. CBodoanoe nanenue. Onbitel ["anuies.
PaBHomepHoe nBmwkeHne 1o OKpyKHOCTH. Ilepmom m wactora oOpamieHusi. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.
Ilepssiit 3akoH Herotona. Bropoit 3akon Herotona. Tperuit 3akon Herorona. IlpuHuun cynepnosuuuu
CUIIL.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHsI CKOJIBKEHHUS, CUJia TPEHHS TOKOS, TPYrue
BU/JIbI TPEHUS.
Cuna TSDKECTH M 3aKOH BCEMUPHOI'O TATOTEHMs. YCKOpEHHE CBOOOAHOTO mMajeHus. [IBUkeHHe IulaHeT
Bokpyr Connua. [lepBas kocmMudeckas ckopocTb. HeBecoMocCTh U neperpyskH.
PaBHoBecue wmatepuasibHOW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO Tema ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.
Nmnynsc Tena. M3menenue ummynbca. MMmynbC cuibl. 3aKOH COXpaHEHUsT UMMyJbca. PeakTuBHOE
JIBUJKEHHUE.
Mexanuueckas pabora u MouiHocTh. PaGota cun TsbkecTH, ynpyroctd, TpeHHs. CBsi3b 3HEpPruu U
pab6oTsl. [loTeHanbHas 3Heprus Tena, MOJHATOTO Haj MOBEPXHOCThIO 3eMiH. [loTeHnnanpHas sHeprus
ckartoil npyxuHbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOW PHEPrHMM. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU.
Hemoncmpayuu.
1. HaOmioneHne MexaHMYECKOTO ABMKEHUS T€Ia OTHOCUTENIBHO Pa3HbIX TE OTCUETA.
2. CpaBHeHHe ITyTeill ¥ TPACKTOPUI ABMXKEHHSI OJTHOTO M TOT'O K€ Tela OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.
3. H3mepeHue CKOPOCTH M YCKOPEHUS MIPSIMOJIMHEHHOTO IBUKCHUSI.



4. UccnenoBaHue NMpU3HAKOB PAaBHOYCKOPEHHOTO JIBH)KEHUSI.
5. HaGmoneHne ABMKEHUS Tea O OKPY>KHOCTH.
6. HalOmoneHne MexaHMUYECKUX SIBJICHUH, MPOHCXOAIUX B cucteme orcuéra «Temexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENIFHO KaOuHeTa PU3UKU.
7. 3aBHCHMOCTb YCKOPEHHMs Teja OT MacChl Tejia U JEHCTBYIOIIEH Ha HETO CUJIBL.
8. HaGmoneHue paBeHCTBa CUIT TP B3aUMOJICHCTBHH Tell.
9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBH)KCHUH.
10. Ilepemaua umnyibca Npu B3aUMOACHCTBUU TE.
11. TIIpeoOpazoBaHus YHEPTUU IIPU B3aUMOJICHCTBUH TEJI.
12. CoxpaHeHue UMITyJIbCa IPH HEYIIPYTOM B3aUMOCHCTBUY.
13. CoxpaHeHue UMITyJIbCa PH a0COITIOTHO YIIPYTrOM B3aUMOJICHCTBHH.
14. HalGnroneHue peakTUBHOTO JBHKCHUS.
15. CoxpaHeHre MeXaHHYECKON YHEPTUU MIPU CBOOOTHOM MaJCHHH.
16. CoxpaHeHre MEXaHHUYECKOW YHEPTUU MPH JIBUKECHUU TeJa MOJI ACHCTBUEM MIPY>KUHBL.
Jlabopamopnwvie padbomot u onvimol.
1. KonctpyupoBaHue TpakTa /Ui pa3roHa U JajibHEHIIero paBHOMEPHOTO JBMKEHUS LIapUKa
VI TEIEeKKH.
2. Ormpenenenue cpeiHEH CKOPOCTH CKOJBXKEHUS Opycka WM JBW)KCHUS IIapHKa I10
HAaKJIOHHOM INIOCKOCTH.
3. OrmpeneneHre YCKOpPeHHs] Tella IPH PABHOYCKOPEHHOM JABM)KEHHUU 110 HAKIOHHON
MJIOCKOCTH.
4. MHccnenoBaHue 3aBUCUMOCTU IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM IBMKEHUU O€3
Ha4yaJbHOU CKOPOCTH.
5. IIpoBepka rumoTesbl: eciu MNpU PABHOYCKOPEHHOM JBMKEHHH 0€3 HA4YaJbHOW CKOPOCTH
MyTH OTHOCSTCS KaK psAJ HEUYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE IMPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.
6. HccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JTABJICHUSI.
7. Ompenenenue ko3 UIEHTa TPEHUS CKOJIBKEHUS.
8. Ompenenenue )XECTKOCTH MPYKUHBI.
9. Ormpenenenne pabOTHI CWIIBI  TPEHUS TIPU PABHOMEPHOM JBIDKEHHUHM Tella  TI0
TOPU30HTAIILHON TOBEPXHOCTH.
10. Ompenenenne paboOTHl CHIIBI YOPYroCcTH MpH TMOABEME TIpy3a C HUCIOIb30BAHUEM
HEMOABHKHOTO U TMOABUKHOTO OJIOKOB.
11. Uzyuenue 3aKoHa COXpaHEHUS YHEPTHUU.
Pa3nesn 9. Mexannueckue Kos1e0aHUS M BOJIHBI.
KonebarenbHoe nBuxeHune. OCHOBHbIE XapaKTEPUCTHKU KOJEOAaHW: Mepuoj, 4acTora, aMILIUTYAA.
MareMaTHueckuil 1 Npy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KosuedaTeabHOM JIBUKECHUH.
3aryxatomue kosiebanus. BwiHyxkaeHHbie KoneOanus. Pesonanc. Mexannueckue BoJiHBI. CBOMCTBa
MeXaHU4YeCcKuX BOJH. IlponosnbHble | monepedyHble BOJHBL. JlMHA BONHBI M CKOpPOCTh €€
pacnpocTpaHeHHs. MexaHuuecKHue BOJIHBI B TBEPIOM TeJIE, CEICMUYECKHUE BOJIHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.
1. HalGnronenue konebaHuil T MO IEWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha MIPYXKHUHE.
3. HaOmoneHue BbIHYXKICHHBIX KOJI€OaHUN M pe30HaHCA.
4. PacmpocTpaHeHre NpOoAOoIbHBIX U MONEPEYHBIX BOJIH (HA MOJIENHN).



5. HaGmroneHnne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHUYECKUH pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
1. Onpenenenue 4acTOTHI U NEPHOJIA KOJIEOaAHU MaTeMaTHUYECKOr0 MasiTHUKA.
2. OmnpeneneHue 4acTOTHl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
3. MHccnemoBanue 3aBHCHMOCTH TIEpHOa KOJICOAHUI MOIBENIEHHOTO K HUTH I'Py3a OT JTMHBI
HUTH.
4. HccnenoBaHue 3aBUCUMOCTHU IIeproa KojeOaHU MPYy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
5. IIpoBepka HE3aBHUCHMOCTH Mepuoja KoieOaHui Irpysa, MOJABEIHIEHHOTO K HUTH, OT MAacChl
rpysa.
6. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepHo/Ia KOJIeOaHUH PYKUHHOTO MasTHHKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBIL.
7. H3mepeHue ycKOpeHHUs: CBOOOAHOTO MAJACHHUS.
Pa3nen 10. DiieKTpOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJTHBI.
DNEKTPOMarHUTHOE IOJie. DJICKTPOMArHUTHBIC BOJIHBL. CBOHCTBA 3JEKTpOMarHWTHBIX BoyH. lllkaia
AIEKTPOMArHUTHBIX BOJIH. Vconp30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupojaa csera. CKopocTh cBeTa. BonHOBbIE cBOMCTBA CBETA.
Hemoncmpayuu.
1. CapoiicTBa 31€KTPOMarHUTHBIX BOJIH.
2. BomHOBBIC CBOWCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeul.
1. 3yueHue CBOWCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOILbIO MOOMIILHOTO TEJIE(POHA.
Pa3nen 11. CBeToBble siBIEHHS.
JlyueBas Mmozens cBeta. Mictounuku cBera. [IpsmonuneitHoe pacnpoctpanenue cBeta. 3armenus ConHia
u Jlynsl. Otpaxenue cBeta. [lnockoe 3epkano. 3aKkoH OTpaKEeHUs CBETA.
[Ipenomnenne cBera. 3akoH mpenoMyeHHs cBeTa. [lodHOe BHYTpEeHHEe OTpaKeHHE CBeETa.
Hcnonb30BaHMe TTOHOTO BHYTPEHHETO OTPAKCHHSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon myyeit B nunH3e. OnTHueckas cucreMa (oToarnmnapara, MUKpOCKONa U Teneckona. [ a3 kak
ONTHYECKask CUCTeMAa. bIU30pyKOCTh U JaTbHO30PKOCTb.
Pasnoxenne Gemoro cera B cnekTp. OnbiTel HetoToHa. ClOKEHHE CHEKTpaIbHBIX IBETOB. Jlucnepcust
CBeTa.
Hemoncmpayuu.
1. IlpsamonuHeiHOE pacIpOCTpaHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBeTa.
OnTH4eckuii CBEeTOBO/I.
Xox myueil B cobuparoliei JInH3e.
XoJ1 Tydei B pacCenBaroOIIeH JIMH3E.
[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.
[TpuntMn neiictBust GporoarnmapaTa, MUKPOCKOIIA U TEIECKOTA.
Mopens rnasa.
Pasnoxenue 6enoro ceera B CHEKTP.
12. TlonyuyeHue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. MHccrenoBanue 3aBHCHUMOCTH YTJIa OTPaKSHUS CBETOBOTO JIyda OT yIiia MaJIeHusI.
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2. H3ydeHue xapaKTepUCTUK U300pa’keHUs IpeIMeTa B IJIOCKOM 3epKajie.
3. HccaenoBaHue 3aBUCHUMOCTH YIjla MPEJIOMJICHHS CBETOBOTO Jiyya OT YIJIa TMajeHUs Ha
TPAHULIE «BO31YX—CTEKIIO».
4, TlomydeHune n300paXe€HUH C TOMOIIBIO COOMPAOIICH JIMH3BI.
5. Omnpenenenue GOKYCHOrO PacCTOSIHUS U ONTHUECKON CHIIbI COOMpAIOIei TMH3BI.
6. OmbITHI 10 pa3I0KEHUIO OEI0r0 CBETa B CIIEKTP.
7. OmnpITbl MO BOCHPUATHIO IIBETAa TNPEAMETOB IPH HX HAOIIOJCHUM Yepe3 ILIBETOBBIC
(UITBTPBL.
Pa3gen 12. KBaHTOBLIE SIBJICHUS.
OmnsiTel Pesepdopaa u mmanerapHas Mogens atoma. Moxens aroma bopa. Mcnyckanue u moriomieHue
ceera aroMoM. KBaHTHI. JIMHEWYAThIE CIIEKTPBI.
PagnoaktuBHOCTh. Asb(da-, Oeta- U ramma-usnyudenus. CTpoeHue aToMHOro siapa. HykiaoHnHas mozenb
aTomHoro siapa. M3oronsl. PannoaktuBHelie npeBpanienus. [lepuon nmomypacnana aToOMHBIX 11€p.
SAnepHble peakuu. 3aKOHbI COXPaHEHUs 3apsAJ0BOI0 U MAaCCOBOI'O YUCEIN. DHEPIHUs CBSI3U aTOMHBIX sIJIEP.
CBs13b Macchl 1 sHeprun. Peakiuu cuntesa u aenenus saep. Mcrounuku sueprun ColiHIA U 3BE3I.
Snepnas snepretuka. JIeiicTBUA pagMOAKTUBHBIX U3TYYEHUH Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
1. Cuektpsl u3myyeHus U MOTJIOLIEHUS.
CrieKTpbl pa3aMyHbIX I'a30B.
Cnextp Bopopo/a.
Habmronenue TpekoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHUH.
6. Perucrpaunus nzny4eHus IPUPOIHBIX MUHEPAIOB U IPOIYKTOB.
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Jlabopamopnwvie padbomot u onvimeul.

1. HabnroneHue CIUIOMIHBIX U JIMHEHUYATBIX CHEKTPOB U3JTyYCHHUSL.

2. MHccnenoBanume TPEKOB: HM3MEpPEHHE OSHEPrHMHM YacTUIBI MO TOPMO3HOMY MyTH (10

¢dororpadusm).

3. H3mepeHue paguoakTUBHOTO (OHA.
IToBTOpHTEIBLHO-0000 A0 MOLYIb.
[ToBTOpHUTENBHO--0000IIAOIIMI  MOAYIH TpeAHA3HAYeH [JIi CHUCTEMaTu3aluu W 0000IeHus
IPEIMETHOTO COJEpP)KAaHUS U ONbITa JIEATENbHOCTH, MPUOOPETEHHOIO INPU H3YYEHHH BCEro Kypca
¢u3uKy, a TakXke I8 IMOATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY OJK3aMeHy MO (u3uKe Uis
o0yyaromuxcsi, BBIOPaBIINX 3TOT yUeOHBIH MpeaMer.
[Ipn mM3ydyeHUH NaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMaTU3UPYIOTCA BUABI JEATEIbHOCTH, HA OCHOBE
KOTOPBIX OOECIeYnBaeTCsl JOCTHKEHHE MPEIMETHBIX M METAlpeAMETHBIX IUIAHHPYEMBIX pe3ylbTaToOB
oOyuyeHHs, (OPMHUPYETCS €CTEeCTBEHHOHay4yHass TIpPaMOTHOCTb: OCBOCHHME HAYYHBIX METO/0B
UCCIIEIOBaHMs SIBJIGHUH MPUPOJBI U TEXHUKH, OBJaJIeHHE YMEHUSAMH OOBICHATH (hPU3MUYECKHE SBICHUS,
IPUMEHSIS TOJTyYE€HHbIE 3HaHUsI, peIliaTh 3aJa4l, B TOM YHCJI€ KAUYECTBEHHbIE U SKCIIEPUMEHTAIILHBIE.
[IpyHIMIIIAaNbHO JEATENBHOCTHBIM XapakTep JaHHOTO pasfelia pealu3yercss 3a C4€T TOro, 4YTo
oOyyaromuyecs BHIIOIHSIIOT 3a/IaHMs, B KOTOPBIX UM Ipe/iaraercs:
Ha OCHOBE TIOJYYECHHBIX 3HAHMHA pacro3HaBaTb W HAy4YHO OOBACHATH (PU3HUECKUE SIBICHHUS B
OKpY Karollel MpUpo/ie U OBCETHEBHOM JKU3HH;
UCIIOJIb30BaTh HAy4yHbIE METO/bl HCCIEeNOBaHUS (DU3MUECKHUX SIBJICHUI, B TOM YHUCIE ISl IPOBEPKU
TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;



OOBSCHATh HaYYHBIE OCHOBBI HanbOoyiee BaXHBIX JTOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHM, Hampumep,
MPaKTUYECKOr0 MCIOIb30BaHUS PA3IUYHBIX UCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA IMPEBpAIICHUS U
COXpaHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs HANpPaBICHO Ha JOCTHXKCHHE
JUYHOCTHBIX, METANIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTelIbHBIX PE3YIbTAaTOB.
B pesynbrate n3ydenus: GU3MKU Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHust y 00ydaromerocs 0yayT
c(hOpMUPOBAHEI CIIEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YACTHU:
e 1) NaTPHOTHYECKOT0 BOCIUTAHUS:
e [] mposiBIeHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (pu3mueckoi
HaAyKH;
e [] IGHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
e 2) rpa:kIaHCKOro v JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
e [] rOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYKIEHUU OOIIECTBEHHO 3HAUMMBIX U ITHYECKHX
po0JieM, CBS3aHHBIX C IPAKTUYECKUM MPUMEHEHHUEM JOCTHKeHUN (DU3HKY;
e [] oco3HaHMe Ba)KHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;
e 3)3CTeTHYECKOT0 BOCIIMTAHUA:
e [] BoCHpHATHE 3CTETUYCCKHX KA4eCTB (PU3MUYECKOW HAyKH: € TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
¢ 4) HEHHOCTH HAYYHOI0 MO3HAHMSA:
e [] oco3HaHWE IEHHOCTH (U3NYECKOW HAyKHM KaK MOIMHOTO WHCTPYMEHTA ITO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTHI, BAKHEHIIIEH COCTABIAIOIIEH KYJIbTYPHI;
e [] pa3BuTHE HAyYHOU JTFOOO3HATEILHOCTH, HHTEPECA K HCCIIEI0BATEIIBCKOM e TEIIbHOCTH,
¢ 5) popmupoBaHus KYJLTYPHI 310POBbSI H YIMOLMOHAIBLHOTO 0JIATOMOTYYHS:
e [] oco3HaHWE IEHHOCTH 0€30MacHOro 00pasa >KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHPE,
B2XHOCTH TMpaBWJI OE30MaCHOTO TIOBEJICHHUS HA TPAHCIOPTE, HA JOPOrax, C JAJICKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAIIHUX YCIOBHUSAX;
e [] chopMupoBaHHOCTH HABBIKA PEQIICKCHH, MPU3HAHUE CBOECTO IPaBa HA OMIMOKY M TAKOTO Ke
IpaBa y IPyroro 4eioBeKa,;
e 6) TPyAOBOr0 BOCTIMTAHUS:
e [] aKTHBHOE y4YacTHE B PCIICHWU MPAKTUYCCKUX 3a1ad (B paMKax CeMbH, 0Opa3oBaTEIBHOMN
OpTraHHu3aIiy, TOPo/Ia, Kpasi) TEXHOIOTUYECKON U COIIMAIbHOM HAMpPaBIEHHOCTH, TPEOYIOLUX B TOM
yrcne U GU3NIeCKUX 3HAHUM;
e [] MHTepec K MPAaKTUYECKOMY H3yUeHHIO0 Mpodeccuii, CBI3aHHBIX C PU3UKOM;
e 7)3K0JIOrMYECKOT0 BOCIIMTAHMS:
e [] opueHTanus Ha MNpPUMEHEHHWE (PHU3MYECKUX 3HAHWUW JJIs peIIeHHWs 3aJad B 00JIaCTH
OKpYXarolle cpeipl, MIAaHUPOBAHUS TMOCTYMKOB W OIEHKM MX BO3MOXKHBIX MOCIEIACTBUHI s
OKPYXKAaroIIel Cpeibl;
e [] oco3HaHMe r100AIBHOTO XapakTepa HIKOJIOTUUECKUX MPOOIEM U MyTel UX pelIeHHUs,
e 8) aganTanyu K M3MEHSIIOIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHOM CPeabI:
e [] moTpeOHOCTh BO B3aMMOJCHCTBHH TIPH BBIMIOJTHCHUH UCCIICIOBAHUNA U MPOCKTOB (hU3HUECKON
HATPaBIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSIM JIPYTHX;
e [] MOBBIIIEHUE YPOBHSI CBOSH KOMIIETCHTHOCTH Yepe3 MPaKTUICCKYIO e TSITBHOCTE;
e [] morpeOHOCTH B (DOPMHUPOBAHMH HOBBIX 3HAHHM, B TOM YHUCIIe (POPMYITHUPOBATEH UICH, IIOHATHS,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;
e [] oco3Hanue AePUIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETEHTHOCTEH B 001acT (PU3NKH;
e [] ImmaHUpPOBaHUE CBOETO PA3BUTHS B IPHUOOPETESHUH HOBBIX (DM3HUYSCKUX 3HAHMUIA,



e [] cTpemiieHHE aHAJIM3UPOBATH M BBISBJIATH B3aUMOCBS3H MPUPOJBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e [| OLEHKa CBOMX JCUCTBUH C Y4YETOM BIMSHUSA HAa OKPYKAIOIIYIO CpeAy, BO3MOXKHBIX
1J100aJ1bHBIX TOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOeHMs mporpamMmbl MO (U3MKE HAa YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS Yy
oOywaromerocst ~ OyayT  cOpPMHpPOBAHBI  MeTampeIMeTHble  Pe3yJbTaThl,  BKIIOYAIOLIHEC
MO3HABATENIbHbIC YHUBEPCAIbHbIE y4yeOHBbIC NIEHCTBHS, KOMMYHHUKATUBHBIC YHHBEpCAJbHBIC y4eOHBIC
NENCTBUS, pETYJIATUBHbIE YHUBEPCAJIbHBIE YUeOHbIE NEHCTBUS.

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUSA:
®  BBIBISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKU OOHEKTOB (SIBIICHUH);
®  YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKALNN, OCHOBAHHS JUII 0000IICHUS 1
CpaBHCHHS,
®  BBIABISITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUHUS B paccMaTpUBAcMbIX (DaKTax, JAHHBIX H
HAOJIIOICHUSX, OTHOCAIINXCS K (DU3UYICCKUM SIBIICHUSM;
®  BBIABISTH NPUYMHHO--CJICJICTBEHHBIC CBS3U TPH HM3y4eHUH (U3HUYSCKUX SBICHUA H
MPOLIECCOB, JIeNaTh BBIBOJABI C  HCIOJb30BAaHHEM JECAYKTHUBHBIX M  HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHUNH;
®  CaMOCTOSITENBHO BBHIOMpATH CIOCOO pemieHus ydyeOHoU (u3nueckoit 3agaun (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB PEIICHUs, BBIOOp Hanboee MOAXOASIIErO ¢ y4€TOM CaMOCTOSITENbHO
BBIJICTICHHBIX KPUTEPHECB).

Ba3oBble uccienoBareibcKue 1elCTBUS:
®  HCIIOJIB30BATh BOIPOCKI KaK MCCIIEA0BATEILCKUH HHCTPYMEHT TTO3HAHWS;
®  MPOBOJUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY ILIAHY OMBIT, HECIOXKHBIA (PU3NUECKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIISIOBAaHUE (PU3NUECKOTO SIBIICHUS,
e  OICHUBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTHh WH(OPMAIHIO, MOJNYYCHHYIO B XOJE
WCCIICTOBAHMS WITH DKCIICPUMEHTA,;
®  CaMOCTOSATENBHO (hOPMYITHPOBATH 00OOIIEHUS U BEIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaOJTIOICHUS, OIBITA, UCCIICIIOBAHHS,
e  [POTHO3UPOBATH BO3MOXKHOE JAJbHEHIICEe pa3BUTHE (PU3NICCKUX IPOIECCOB, a TAKKE
BBIIBUTATh MPEINONIOKEHUsI 00 MX PAa3BUTUHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Padora ¢ undopmanmeii:
®  [PUMCHATH PA3IMYHBIC METOJbI, WHCTPYMEHTBHI W 3alpoChl IMPU TOWCKE W OTOOpE
nH(OPMAaIIUY WK JAaHHBIX ¢ YUETOM MPEAoKeHHOW yueOHoM (hru3rueckoi 3a1auu;
®  aHaJNM3UPOBATh, CHUCTEMATHU3UPOBATh U HWHTEPIPETHPOBATh HMH(POPMAIHIO PA3TUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;
®  CaMOCTOSITENPHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HHPOpMANMH |
WUTIOCTPUPOBATH pelIaeMble 3a7aud HECIIOKHBIMU CXeMaMH, TharpaMMaMi, HHOU Tpadukoit
1 UX KOMOMHAIIHSMHU.

KoMMyHUKaTHBHbBIE YHUBEPCATbHbIE YUeOHbIE e CTBHUS:



e B XoJe OOCYXKIeHHMS Yy4eOHOro mMarepuajia, pe3yabTaToB Ja0OpaTOpHBIX pPaboOT u
IIPOEKTOB 3a/aBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOHl TeMbl M BBICKAa3bIBaTh WJEH,
HalleJIeHHBIC Ha PEeIIeHNE 3aJa9ll U ToAep KaHie OIaroenaTenbHOCTH OOIICHS;

®  COMOCTaBIATH CBOM CYXKICHUS C CYKAICHUSMH JpPYIHX YyYacCTHHKOB JHAora,
OOHapy>KUBaTh Pa3IMYNeE U CXOJICTBO MO3HIINH;

®  BBIPAXATh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

e nyOIMYHO  TPEACTaBIATH  PE3YyNbTaThl  BBIIOJHEHHOTO  (DU3UYECKOTO  ONbBITA
(9KCHeprMeHTa, UCCIIEA0BAHNUS, TPOCKTA);

®  [IOHMMATbh M UCIIOJIH30BaTh MPEUMYILECTBA KOMaHIHON W MHAMBUAYAIBHON PabOTHI MpH
peleHIH KOHKPETHON (PU3NYECKOi TPOOIIeMbl;

® [IPUHUMATh [ENU COBMECTHOH JEATEIbHOCTH, OPraHW30BBIBATH JEHCTBHS 1O €€
JTOCTHKEHUIO: PAaCIpeNeNsiTh POIH, 00CYKIaTh MIPOLECCH U PE3yIbTaThl COBMECTHON PabOTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

®  BBINOJIHATH CBOIO YacTh pabOTHI, JOCTUTras KAYeCTBEHHOTO pE3yJbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTHMMHU WICHAMU KOMAH/IbI;

®  OLIEHUBATHh KaYECTBO CBOETO BKJIA/Ja B OOLIUI MPOJYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aUMO/ICHCTBUSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anmusi:
®  BBIBIATH NPOOJIEMBbI B KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUIUX AJIs PELICHUS
(bU3NYEeCKUX 3HAHUN;
®  OpHUEHTHUPOBATHCA B PA3IMYHBIX [OJXO0JAX MPUHATUS peElIeHUuN (MHAUBUIYaJIbHOE,
MPUHSATUE PEIICHHsI B TPYIITIE, IPUHATUE PEIICHUH TPYIINOi);
®  CaMOCTOSITEIBHO COCTABIIATH ANTOPUTM pelIcHHs (U3WYSCKOW 3a7add WM IUTaHa
UCCIICIOBAaHMUSI € y4YETOM HMMEIOUIMXCS PECYypCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh MPE/IiaracMble BAPHAHTHI PCIICHHIA;
e  Jenath BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEIEKT:
e  JaBaTh a/ICKBaTHYIO OIICHKY CUTYallUU U TIpeiaraTh IiaH e€ N3MEHEHNUS,
®  OOBACHATH MPUYHMHBI JOCTHKEHUS (HETOCTHKEHUS) pe3ylIbTaToOB JIEATEIbHOCTH, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;
®  BHOCUTH KOPPEKTHBBI B JEATEIHHOCTH (B TOM YHWCIE€ B XOJ BBIIOJHEHUS (PUIUYECKOTO
WCCJICJIOBAHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MCHHBIIHUXCS CHUTYaIUH,
YCTaHOBJIEHHBIX OLUIMOOK, BOSHUKIINX TPYAHOCTEH;
®  OICHUBATH COOTBETCTBHE PE3yJIbTaTa IIEIU M YCIOBUSM;
e  CTaBUTH ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CIOpa WM JAUCKYCCHUU Ha HAYYHYIO
TEMY, IOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYIoro,
e [puU3HaBaTh CBOE MPaBO Ha OMMOKY TpHU peleHud (U3MUECKUX 3a7ad WIH B
YTBEPXKACHUAX HAa HAYYHBIC TCMbI U TAKOE€ KC IMPaBO APYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOydenus B 7 kJacce NpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXKaTh
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:



®  HUCNONB30BaTh MOHATHA: (U3MYECKHE M XMMUYECKHE SBJICHUS, HaAOIIOJCHUE,
SKCIIEPUMEHT, MOJIeb, THUIOTE3a, EIUHUIBI (U3NYECKUX BEJIWYHH, aTOM, MOJIEKYIa,
arperaTHbICE COCTOSIHHSI BemiecTBa (TBEpAOE, JKHAKOE, Ta3000pa3HOE), MEXaHHUYECKOe
JIBIKEHUE (paBHOMEpHOE, HEpaBHOMEpPHOE, pSAMOJIMHEHHOE), TpaeKkTopus,
paBHOnEHCTBYyIOIIAass  cuia, naedopmanus  (ympyras, IUIaCTUYECKasi), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IbI;

e  pasznuuath sBieHUs (audQy3us, TEIIOBOE ABMKEHHE YAaCTHUI] BELIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, HHEPIUs, B3aUMOJICHCTBUE TEJ, paBHOBECUE TBEPABIX
TEJ C 3aKPEIUIEHHON OChbIO BpallleHHUs, Ilepeiadya JaBiIeHUs TBEPAbIMU TeJaMH, )KUJIKOCTAMU U
razamu, atMoc(hepHoe JaBleHHUE, TUIABAHUE TEJI, MPEBPAIICHUS MEXaHHMYECKOW 3HEPruu) IO
ONMCAaHUIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JAHHOE
(bu3nuecKoe sIBICHUE;

®  DPAcCHoO3HABATh MPOSIBICHHE M3YYCHHBIX (U3NUYECKUX SIBICHUH B OKpYXArOIIeM MHpE, B
TOM uncie GU3NUECKUe SBJICHUS B IPUPOE: IPUMEPHI IBUKEHHS C PA3IMYHBIMU CKOPOCTAMU
B JKMBOW M HEKHMBOW IIpUPOJE, ACHUCTBHUE CUIIBI TPEHUsS B IPUPOAEC U TEXHUKE, BIIMSIHHUE
aTMOC(EepHOTO JIaBJICHUS HA KUBOM OpPraHU3M, IUIaBaHUE PHIO, ppIYaru B Tele YeIOBeKa, IpU
3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(npu3Haku) PU3NYECKUX SBIICHUM;

®  ONUCHIBATh M3YYCHHBIE CBOMCTBA TeN M (PU3UYECKHE SBICHUS, HCIONb3Yyd (PU3NUECKHe
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MYTh, CKOPOCTb, CPENIHSSA CKOPOCTH,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CHJIa TPEHMUsI, JaBiIeHHe (TBEPAOIO Tela, KHUIAKOCTH,
ra3a), BbITAJKMBAOILAs CUJIa, MEXaHUYecKas paboTa, MOLIHOCTb, IJIEYO CUJIbl, MOMEHT CHJIbI,
KO3 (QUILIMEHT MOJe3HOro ACHCTBHS MEXaHHU3MOB, KHHETUYECKAas! U MOTEHIMAIbHAS YHEPIHsl),
IpU OMHMCAHUU TPABUIBLHO TPAKTOBATh (PU3WYECKUII CMBICT HCIIOJIB3YyEeMbIX BEIMYUH, UX
0003HAYCHHS M eTUHUIIBI PU3NIECKUX BEIMYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIINE JAaHHYIO
(GU3NYECKYIO BEIMYUHY C JPYTUMH BEITHYNHAMH, CTPOUTH TPAPUKH U3YIEHHBIX 3aBUCHMOCTEH
(bU3MYECKUX BEJIUYUH;

®  XapakTepU30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS U MPOLECCHI, UCIOIb3Ys MpaBUiIa
CIIO’)KEeHHUsI cwil (BJOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBWJIO paBHOBECHS phiuara (0J0ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHUs
MEXaHUYECKON 3HEpPIuu, Npu 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTUYeCKOE BbIPAKEHUE;

e  00BACHATH (PU3NYECKHE SBICHMSI, POLIECCH] U CBOICTBA TeJl, B TOM YMCJIE U B KOHTEKCTE
CUTyalluld TPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIBISATH MPUUYNHHO--CIIEC/ICTBEHHBIC
CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JTIOTMYEeCKHX IIaroB ¢ onopoii Ha 1-2 n3y4yeHHbIX CBOICTBA
(bu3nYecKuX sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemarh pacuy€THble 3a7aud B 1—2 [EHCTBUS, WCMONB3Yysd 3aKOHBI H (OPMYIIBI,
CBsI3bIBalOLME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHUS 3a/aydl 3alHChIBaTh
KpaTKO€ YCIIOBHUE, MOJCTaBIATh (PU3NUYECKHE BEIUYHUHBI B (DOPMYJIBI U MPOBOJUTH PACUETHI,
HAaXOOUTh CIpPaBOYHBIC JIaHHBIE, HEOOXOAMMBIE [UISI pElIeHUs 3aJady, OICHUBAThH
PEATUCTUYHOCTD MOJTy4YeHHON (PU3HUECKON BETMYHHBI;

®  pPacmo3HaBaTh NMPOOJIEMBI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIM (PU3UIECKUX METOOB,
B ONMCAaHUM HCCIIEIOBAHUS BBIIEIATH IPOBEPSIEMOE MPEAION0KEHHE (TUIIOTE3Y), pa3Indarh U
WHTEPIPETHPOBATh TIOYYEHHBIH pe3yiabTaT, HAaXOAWTh OIIMOKKM B XOJE OIbITa, JeiaTh
BBIBOJIBI 110 €T0 pe3yJbTaTaM;



®  TPOBOJUTH ONBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUA MM (PU3UUYECKUX CBOWCTB
Ten:  (opMyaupoBaTh  IPOBEpsiEMble  MPEINOJOKEHHS, COOMpaTb  YCTaHOBKY U3
IIPEUI0KEHHOT0 000PYI0BAaHU, 3alIUCHIBATE X0/ ONbITa U (OPMYJINPOBATH BHIBOJIBL;

®  BBINOJHATH NPSMBIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, Macchl Tena, 00béMa, CUIbl U
TEMIIEpaTypbl C HCIOJb30BAaHMEM AaHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMMCHIBATH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPECHHIA,

®  TPOBOJUTH HCCIICAOBAHHE 3aBHCUMOCTH OIHON (PU3UYECKOW BEIMUYUHBI OT JAPYrOd C
HCII0JIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCMMOCTHU IIyTH PABHOMEPHO JBMXKYILETOCs Tea OT
BPEMEHHU JIBUKEHUS Tella, CHWJIbI TPEHUS CKOJBXKEHHUS OT Beca Teja, KayecTBa 00paboTKu
IIOBEPXHOCTEN T€J U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLAAN CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT Y/UIMHEHHSI IPY>KUHBI, BHITAIKABAIOLICH CHIIBI OT 00bEMa MOTpy:KEHHON YacTh
TeJla U OT IUIOTHOCTU XHJIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TIyOMHBI, Ha
KOTOPYIO MOIPYXKEHO TEJO0, YCIOBUH IUIABaHUS TeJl, YCIOBHM paBHOBECHs pbldara U OJIOKOB),
Y4acTBOBATh B IUIAHUPOBAHUU Y4€OHOI'O MCCIIENOBAHUSA, COOUPATh YCTAHOBKY M BBINOJHSATH
W3MEPEHUs, CIeAys NpPEUIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yabTaThl IMOIY4EHHOU
3aBUCUMOCTH (PM3MUYECKUX BEIMYUH B BHJE NPEAJIOKEHHBIX TaOnuil U rpadukos, aenatb
BBIBOJIBI 110 pPE3YyJIbTaTaM UCCIIEIOBaHMS;

®  TPOBOJUTH KOCBEHHBIE HM3MEpPEHHS (U3MYECKHX BEIWYMH (TUIOTHOCTH BEIECTBA
KHUJKOCTU U TBEPJOTO TeNa, CUJIAa TPEHUs CKOJIBKEHHUs, JABJICHNE BO31YyXa, BHITAIIKMBAIOLIAs
cuiia, JIeMCTBYIOIIAs Ha NOrPYKEHHOE B KUAKOCTb TEJO, KOAPPHUIUHUEHT MOJE3HOro ASHCTBUSL
MIPOCTBIX MEXAHU3MOB), CIEAYs NPEIIOKEHHOW MHCTPYKLUUU: IPU BHIIOIHEHUM HW3MEpPEHUI
coOHMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BEIUMCIIATH 3HAYEHUE NCKOMOM BEJTMYHHBI,

e coOmomaTh TpaBWIa TEXHUKH Oe3omacHOCTH npu pabore ¢ 1mabopaTOpPHBIM
o0opynoBaHUEM;

e  yKa3blBaTh IMPUHLUIIBI JCHCTBUS TNPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOINAOLIMECS COCYIbl, OapoMeTp, pbluar, MOABMKHBIA U
HEMOJBM)XHBIN OJIOK, HAKIIOHHAS IIIOCKOCTb;

®  XapaKkTepU30BaTh IIPUHLMUIIBI JEHCTBUSA N3YUYEHHBIX IPUOOPOB M TEXHUUYECKUX YCTPOMCTB
C Oomopoil Ha HMX ONucaHMd (B TOM 4MCJE: TOALIMIIHUKH, YCTPONCTBO BOJONPOBOAA,
TUIPaBIMYECKUN MPECC, MAaHOMETP, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), MCHOIb3Ys
3HaHHUA O CBOMCTBaxX (U3MUECKUX SBICHUM U HEOOXoAuMble (QHU3NYECKUE 3aKOHBI M
3aKOHOMEPHOCTH;

®  [IPUBOAUTH MNpuUMepbl (HAXOOUTh HH(GOPMALMIO O TpHUMepax) MPaKTUYECKOTOo
UCTOJIb30BaHUs (PU3NUECKUX 3HAHUN B IOBCEAHEBHOM JKU3HU [ oOecrieueHus: 6€30MacHOCTH
npu oOpalleHuu ¢ NpuOOpaMHM M TEXHUYECKMMHU YCTPOMCTBaMH, COXPaHEHHs 3/I0pOBbS U
COOJIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIoIlEeH Cpejie;

®  OCYWIECTBIATH OTOOpP MCTOYHMKOB HH(popManuu B VIHTepHEeTe B COOTBETCTBUU C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIMXCSl 3HAHUM M MyTEM CpaBHEHHS
Pa3IMYHbIX WCTOYHUKOB BBIACNATHh MH(OpPMaINIO, KOTOpas SIBISETCS MPOTUBOPEUUBON WK
MOJKET OBITh HETOCTOBEPHOM;

®  ICIIOJIb30BAaTh IMPHU BBINOJIHEHUN YYEOHBIX 3aJaHUM HAay4YHO--TIONYJSPHYIO JIUTEPaTypy
(GU3NYEeCKOTro CojiepKaHus, CIpPaBOYHBIE MaTepHajbl, pecypchl ceth VIHTepHeT, BianeTh
npuéMaMu KOHCIEKTHUPOBAaHUSI TEKCTa, MpeoOpa3oBaHUs MHQOpPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e  co3lmaBaTh COOCTBEHHBIC KpAaTKHE NMHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha OCHOBE 2—3
MCTOYHUKOB HHGOpMauu GU3NYECKOT0 COACpHKAHUS, B TOM YHCIe MMYOJUYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3ysbTaTax MPOEKTOB WM Y4EOHBIX MCCIIEOBAaHUM, NMPH 3TOM TPAMOTHO



HCIOJIb30BATh U3YYCHHBIHN MOHATUHHBIN anmapar Kypca GU3UKU, COPOBOXKAATh BBICTYIUICHUE
MpE3EHTALNEN;
®  IIpU BBHINOJIHEHUH Y4YEOHBIX IPOEKTOB U HCCIECAOBAHUM pacnpenessaTh O0s3aHHOCTH B
Ipylnne B COOTBETCTBUM C IOCTaBICHHBIMHU 3a/JayaMH, CIEIUTh 32 BBIIIOJHEHUEM ILJIaHA
JeCTBUH, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA[ B ACATEIBHOCTb TPYIIIBI, BEICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJCICTBHUE, yUUTBIBAsi MHCHUE OKPYXKAIOIIMX.

K xoHumy oOyueHuss B 8 kJjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTb

c(OPMHPOBAHHOCTH y O0YHAIOIIUXCS YMEHUI:
®  HCIOJIB30BATh IOHATHS: Macca W PasMEPbl MOJEKYJI, TEIUIOBOE IBHKCHUE ATOMOB H
MOJICKYJI, arperaTtHbleé COCTOSHHS BEIIECTBA, KpUCTAJUIMYECKHE U aMopdHbIE Tena,
HACBILLEHHBI M HEHACBIIEHHBIM Map, BIAKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrus, TEIUIOBOM IBUIATENb, DIEMEHTAPHBIN JJIEKTPUYECKUIN 3apsAll, IEKTPUYECKOE IOJIE,
IIPOBOJHUKY U TUAIEKTPUKH, TIOCTOSTHHBIN MIEKTPUYECKUI TOK, MATHUTHOE I10JIE;
e  pa3nuyaTh SBJIEHUS (TEIUIOBOE paCIIMpPEHHE M CXaTue, TeIulonepenada, TeIIoBOe
paBHOBECHE, CMAayUMBaHUE, KANWLISAPHBIC SIBJICHUs, WCIIApEHUE, KOHACHCALMS, IUIABICHHUE,
Kpuctajuin3anus (0TBep/ieBaHue), KUIICHHUE, Terionepeaaya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3Jy4YEHUE), SJCKTPU3aLus Tel, B3aUMOJCHCTBUE 3apsi/ioB, AEUCTBUS 3JEKTPUUYECKOrO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICCTBUE MarHUTOB, IEHCTBUE MArHUTHOTO I10JIsI HA TPOBOJHUK
C TOKOM, 3JIEKTPOMAarHuTHas UHIYKIMS) [0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBJICHUE;
®  DPAacHO3HABAThH MPOSIBICHHE M3YYCHHBIX (U3UYECKUX SBICHHN B OKPY)KAIOIIEM MHUpE, B
TOM 4ucie (U3NYECKUe SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE W KalWJUISIPHBIC
SBJICHUS B INPUPOAE, KPUCTAUIBI B IIpupone, usiydeHue CoslHLA, 3aMep3aHuE BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, HMHEs, CHEra, >JEKTPUYECKHE SIBICHHUS B
aTMocdepe, AIEKTPUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE MMoJie 3eMJId, Apeid MOIOCOB,
pOJIb MarHUTHOTO MOJISI JUISl JKU3HM Ha 3emile, MOJIIPHOE CUSHHUE, NPU 3TOM IEPEBOJUTH
IPAKTUYECKYI0 3a7ayy B y4yeOHYI0, BBLIEIATH CYLIECTBEHHBbIE CBOWCTBA (IIPU3HAKH)
(bU3NYECKUX SIBICHUIA;
®  ONHUCHIBATh M3YYECHHBIE CBOWCTBA TeN M (PU3MUECKUE SBICHHS, UCIONb3YS (U3NUECKUe
BEIMYMHBI  (TeMIepaTypa, BHYTPEHHSS OHEPIus, KOJIMYECTBO TEIUIOTHI, YyJebHas
TEINIOEMKOCTh ~ BEIIECTBA,  yJelabHas  TEIUIOTAa  IUIABJICHUSA,  yAENbHAas  TEIUloTa
napoo0Opa3zoBaHus, yJelbHas TEMIOTa CrOpaHus TOIUINBA, KOA()(UIIMEHT MOJIE3HOTO EeHCTBUS
TEIJIOBOM MalIUHBI, OTHOCUTENIbHAS BIAKHOCTH BO3YyXa, dJIEKTPUUYECKUM 3apsj, CHila TOKa,
NMEKTPUYECKOE HANPSHKEHUE, CONPOTHUBIECHUE IIPOBOAHMKA, YIECIBHOE CONPOTHBIICHUE
BElIECTBa, pab0Ta U MOIHOCTb 3JEKTPUUECKOI0 TOKA), TP ONKUCAHUHU IPABUIBHO TPAKTOBATh
¢u3nyecKuif CMBICI HCIHOJIb3YEMBIX BEIMYMH, OOO3HAYEHHs M €AMHULBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (DOPMYJbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEJIUYHHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH IPa)UKU U3y4YEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;
®  XapakTepu3oBaTb CBOHCTBa Tell, (U3MUECKUe SBICHUS M MPOLECCHl, HCIOJIb3YS
OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO--KNHETUYECKOW TEOPUM CTPOEHUS BELECTBA, MPUHIIMII
CYIIEpHO3UIMH ToJIeH (Ha KaYeCTBEHHOM YpOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH Oma Juis
ydacTka uenu, 3akoH Jxoyns—JIeHma, 3aKOH COXpaHEHWs HHEPrUH, IpPU 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKECHUE;
e  00BACHATH (PU3MUECKHE MTPOLIECCHl U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBIABIATh IPUUMHHO-CIIECTBEHHBIE CBSA3H, CTPOUTH
oO0BsicHeHHe U3 1—2 JOrMYecKuX LIaroB ¢ Ornopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



e pemarh pacu€THble 3adayd B 2-3 JEHCTBHS, MHCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBalOIME (U3NYECKHE BEIMUYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJaud 3allUChIBAaTh
KpaTKO€ YCJIOBUE, BBISBJIATh HEIOCTATOK JAHHBIX JJIs PEIEHUs 3a/aud, BBIOMpPATh 3aKOHBI U
¢dbopMyIbl, HEOOXOAUMBIE JUIS €€ PEelIeHHUs, TPOBOAUTH PAcYEThl U CPABHUBATH IOJIYYCHHOE
3Ha4YeHHE PU3NYECKON BETMYMHBI C U3BECTHHIMU JTAaHHBIMH;

®  PAacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PELIUTh IPU MOMOIIH (PU3UIECKUX METOMOB,
UCIOJb3ysl ONUCAHHWE MCCIENOBAHMUSA, BBIACIATH IPOBEPAEMOE MPEAINONIOKEHUE, OLICHUBATh
IIPABUIIBHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHUS, 1€1aTh BIBOADI;

®  [IPOBOJUTH ONBITHI 10 HAOIIOJAEHUIO (PU3UUECKUX SABICHUN WM (PU3NYECKUX CBONCTB TEJ
(KanWJuIApHBIE SBJIECHHUS, 3aBUCUMOCTb JABICHMS BO3/yXa OT ero oObéma, TeMIepaTypsl,
CKOPOCTH IIpOLECCa OCThIBAaHWS W HAarpeBaHUs IPU H3JIyYEHUU OT ILBETa M3JIydaroullen
(morJomaronieii) MOBEPXHOCTH, CKOPOCTb HCHAPEHHUs BOABI OT TEMIIEPATYphl >KUJIKOCTH U
IUIOIIAAN €€ MOBEPXHOCTH, JMEKTPU3alMsl Tel U B3aUMOJECHCTBUE SJIEKTPUUYECKUX 3aps/IOB,
B3aUMOJICHICTBHE IOCTOSIHHBIX MAarHMUTOB, BU3yaJlU3alldsi MarHUTHBIX IOJI€H MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IOJS HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOWCTBA  OJIGKTPOJBUTATENII  NOCTOSHHOTO  TOKa):  (OPMYJIMPOBATH  IPOBEPSEMbIE
IPEIIOI0KEHNs, COOMpPaTh YCTAHOBKY M3 NPEAJIOKEHHOIO O0OpYAOBaHUS, ONMUCHIBATH XOJ
OIbITa ¥ GOPMYJIUPOBATH BHIBOJIBI;

®  BBINOJHATH HpPSMbIE M3MEPEHMs TEMIIEPaTypbl, OTHOCUTEIBHOM BIIaXXHOCTH BO3]yXa,
CHJIBI TOKA, HAIPSHKEHUS C MCII0JIb30BAaHUEM aHAJOIOBBIX NMPUOOPOB U JAaTUYMKOB (PU3NYECKUX
BEIMYMH, CPAaBHUBATh pE3YJNbTaThl MW3MEPEHWH C Y4€TOM 3aJaHHOW aOCONOTHOU
MOTPEIIHOCTH;

®  [IPOBOJUTH MCCIEAOBAHHWE 3aBUCHUMOCTH OIHOW (PM3MUECKON BEIMUYMHBI OT JIPYrou ¢
HCIOJIb30BAaHUEM IMPSIMBIX H3MEpPEHUil (3aBUCUMOCTb COIPOTUBIIEHUS IMPOBOJAHHKA OT €ro
JUTMHBI, TUIOLA/IU TIONEPEYHOr0 CeYEeHUs U yIEIbHOIO CONPOTUBIICHHS BEIIECTBA IPOBOAHUKA,
CHJIBl TOKa, WIYIIEro 4epe3 MPOBOJHHUK, OT HANpsDKEHUS Ha IMPOBOJHUKE, HMCCIEIO0BAHUE
[IOCJIEZ0OBATENBHOIO W MapajlieIbHOTO  COEIUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCCleIoOBaHue, coOMpaTh YCTAHOBKY M BBIINOJHATH H3MEPEHUS, CIeAys MIpPEIIOKEHHOMY
IUIaHy, (UKCHPOBATH PE3yJabTAaThl MOJIYYEHHOW 3aBUCUMOCTH B BHJIE TaOIMI U IpadHKoB,
JIEJIaTh BBIBOJBI 10 PE3YJIbTATaM UCCIIEIOBAHNS;

®  QPOBOJUTH KOCBEHHBIE M3MEpPEHMS (PHU3UUECKUX BEIWYMH (yIeNbHAs TEIIOEMKOCTb
BEIIECTBA, COMPOTUBJIEHUE TIPOBOAHMKA, pabOTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKa):
IUIAaHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys NpPeI0KEHHON
WHCTPYKLUHU, U BBIYUCIIATh 3HAUYEHHE BETUYHUHBI;

e  coOmoOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu paboTre ¢ J1abopaTOPHBIM
00opynoOBaHUEM;

®  XapaKTepU30BaTh MPUHIMIIBI AEUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOWUCTB
C OIOpPOM Ha MX OMMCAHMA (B TOM YMCIE: CUCTEMA OTOILIEHUS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIIepMETp, BOJIBTMETP, CUETUHK IIEKTPUUECKON IHEPIUH, dJIEKTPOOCBETUTEIbHbIE
puOOpbI, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE IPETOXPAHUTENH,
ANEKTPOMArHuT, 3JEKTPOJBUTATEIb MOCTOSIHHOTO TOKa), HMCHOJb3ys 3HaHHMS O CBOMCTBAX
(bu3nYecKuX sIBICHUH U HEOOXOIUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

®  pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOHMCTBA W U3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTUYHBIM pPHUCYHKaM (AKHAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CTOpPaHUs, IEKTPOCKOI, PEOCTar), COCTaBISITh CXEMBbI
ANEKTPUYECKUX IIeNe C IOCIeI0BaTeNbHBIM U MapajyiebHBIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycioBHbIe 0003HAYEHMSI 3JIEMEHTOB JIEKTPUUYECKUX LEMeil;



®  [pPUBOAUTH TpUMEpPbl (HAXOAUTh HHGOPMAIMIO O TMpHUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUS (GU3NYECKUX 3HAHUIN B IIOBCEAHEBHOM JKU3HU JUIsl oOecniedyeHus: 0€30MacHOCTH
npu oOpalleHuu ¢ NpuOOpaMM M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHs 310pOBbs U
COOJIIOICHHUSI HOPM KOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIEeH cpere;
®  OCYLIECTBIATh MOUCK MH(pOpMaIMK (PU3NYECKOro copepkaHus B MIHTepHeTe, Ha OCHOBE
UMEIOLUXCA 3HAaHUH U NyTEM CpPaBHEHMsI JIONOJHUTENIBHBIX MCTOYHHUKOB BBIIEIATH
MHpOpMalHIO, KOTOpasi ABJISIETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;
®  HCNOJIB30BaTh NMPHU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSPHYIO JIMTEPATypy
(GU3MYECKOro Ccojep)KaHus, CIpPaBOYHBIE MaTepuajbl, pecypchbl ceth VIHTepHeT, BianeTh
npuéMaMH KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3zoBaHUs MH(DOpPMalUM U3 OAHOM 3HAKOBOU
CUCTEMBI B JIPYTYIO;
e  Co3laBaTb COOCTBEHHbIE IHMCBMEHHbIE M KpaTKUE YCTHbIE COOOIIEeHUs, 00001mas
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MYECKOTO COACPIKAaHUs, B TOM YUCIIE TyOJINIHO
IIPECTABIATh PE3YJAbTaThl MPOCKTHONW WIIM HCCIIEN0BATENbCKON NEATENbHOCTH, IPU 3TOM
IPaMOTHO MCII0JIb30BaTh M3YyYCHHbIH NOHATHHHBIM amnmapar Kypca (U3UKH, CONPOBOXKIATH
BBICTYIIJICHHUE IPe3eHTalUEH;
® QpU BBINOJIHEHUH YYEeOHBIX IPOEKTOB U HCCIENOBaHUN (PU3UYECKHX MPOLECCOB
pacripenienaTh 00513aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33JauaMH, CICAUTh
3a BBIIOJHEHHEM IUIaHAa JEWCTBUH M KOPPEKTUpOBaTh €ro, aJeKBaTHO OILIEHUBATh
COOCTBEHHBI BKJIAJA B  JCATEIBHOCTh TPYIMIbBI, BBICTpPAMBaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBHE, MIPOSIBIISASA TOTOBHOCTD pa3periaTb KOH(QIUKTBHI.

K kxoHumy oOyueHus B 9 kJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE OJKHBI OTPaXKaTb

c(hOPMHUPOBAHHOCTH Y O0yUAIONTUXCS YMCHHIA:
®  JCNONb30BaTh IOHATUSA: CHUCTEMa OTCY€Ta, MaTepualibHash TOYKa, TPAEKTOpUs,
OTHOCHUTEIIFHOCTh MEXaHHMUECKOTO JBMKEHUS, edopmanus (ynpyras, IiiacTudeckas), TpeHHe,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb U NEPErpy3KH, LEHTP TKECTH, a0COIOTHO
TBEPJIOE TENO, LIEHTP TSXKECTU TBEPIOrO Tesla, PaBHOBECHE, MEXaHMUYECKUE KoJeOaHUs U
BOJIHBI, 3BYK, HH(pa3ByK ©  YIbTPa3BYK, OJIEKTPOMAarHWTHBIE  BOJHBI,  IIKaJia
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb M J1ajbHO30PKOCTb, CIIEKTPBl UCITYCKaHUS U
MOTJIOIIEH U, anb(a-, 0eTa- U raMMa-u3IydeHus, U30TOIbI, si7iepHast SHEPreTUKa;
e  pa3nuuarh SIBIE€HUA (PaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE TNPSMOJMHEHHOE JABMXKEHHE, CBOOOJHOE NaJeHUE Tell, PaBHOMEpPHOE
JBMDKEHUE I10 OKPY)KHOCTH, B3aUMOJEWCTBUE Tel, PEaKTUBHOE JBMKEHME, KoJjeOaTelbHOe
IBUKEHHME (3aTyXalollue W BBIHYXJICHHbIE KoOJIeOaHMs), PE30HAHC, BOJHOBOE JBHKEHUE,
OTpaXEHHE 3BYKa, NMPSIMOJMHEHHOE paclpoCTpaHEHHE, OTpa)XCHHE W IPEIOMIIEHHE CBETa,
MIOJTHOE BHYTPEHHEE OTpa)keHHE CBETa, pasjioKeHHe OeJoro cBeTa B CIEKTP U CIOXKEHHE
CIEKTPAJIBHBIX I[BETOB, IUCIEPCHUs CBETA, €CTECTBEHHAs! PaJUOAKTHMBHOCTb, BO3ZHUKHOBEHHUE
JIMHENYaToro CreKkTpa HM3JIy4YeHHs) IO ONMCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NYECKOE SIBIICHUE;
®  pacrno3HaBaTh MPOSBIEHUE W3YYEHHBIX (DU3MUECKUX SIBICHUN B OKpYXKalolleM Mupe (B
TOM 4YHcClie (QU3NYECKHE SBJIEHUS B MPHUPOJE: NPUIUBBI U OTJIMBBI, ABU)KCHHE IUIAHET
ConHEYHOM CHUCTEMBI, PEAaKTUBHOE [BUKEHHE JKUBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, L[YHAMH, 9XO, I[BE€TA TEJ, ONTUYECKUE
SBJIIGHUS B IMpHUpojie, OHOJIOTHYECKOE JEWCTBHE BHJMMOTO, YyIbTPa(HOIETOBOTO U
PEHTTEHOBCKOTO M3JIyY€HUH, €CTECTBEHHBIM pPaJUOAKTHUBHBIA (OH, KOCMHUYECKHE JIyuH,
paavoaKTUBHOE U3JIy4eHHE IPUPOAHBIX MUHEPAJIOB, AEHCTBUE PaMOAKTUBHBIX U3JIyY€HUN Ha
OpraHu3M 4eJOBeKa), NMPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 3ajauyy B Y4eOHYIO, BBIICNSATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NYECKUX SBICHUII;



o OIMUCBIBATH HU3YUCHHBLIC CBOICTBa TEI U (I)I/I3I/I‘-IGCKI/IG SIBJICHUS, UCIOJIb3Ys q)HSI/I‘{eCKI/IC
BEIMYMHBI (CPEIHssI W MrHOBEHHAsh CKOPOCTh Tella TPH HEPABHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelIeHue, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHIIa
TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAaJeHUsl, BeC Tela, UMIYIbC Tela, HUMITYJIbC CHIIBI,
MEXaHHUYCCKas pa60Ta U MOHNIHOCTb, IOTCHLHAJIbHAA OSHCPrud TCjaa, IOAHATOrO HaI
MOBEPXHOCTBIO 3€MJIM, MMOTCHIMAIBHAS JHEPTUsl CKATON NMPYKUHBI, KWHETHYECKAsi SHEPIHS,
MOJTHAsl MEXaHWYECKasi YHEPIus, MEpUoJl M 4YacToTa KoJeOaHWi, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTelh MPEIOMIICHUS CPEAbl), TIPU OMUCAHUU
MMpaBHUJILHO TPAKTOBAThH (1)I/I3I/I‘ICCKI/H>'I CMBICJI HCIIOJIB3YCMBIX BCJIIMYHH, o0o3HaueHus u
SIUHUIIBl (PU3UYECKUX BEIHYUH, HAXOAUTH (POPMYIIBI, CBSI3bIBAIOIINE NAHHYI (U3NYECCKYIO
BEJIMYMHY C JIPYTUMH BEITUYMHAMH, CTPOUTH IpadUKN NU3YUYECHHBIX 3aBUCHMOCTEH (PU3UYECKIX
BCJIMYMH;

®  XapakTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SIBICHHS M TPOILECCHI, UCIOJb3ysS 3aKOH
COXPAaHCHUS SHCPIrur, 3aKOH BCCMUPHOTO TATOTCHUA, IPUHIHWII CYTICPIIO3UINU CUJI, TPHUHIHNIT
OTHOCUTCIIbHOCTHU FaJII/IHGSI, 3aKOHbI HBIOTOHa, 3daKOH COXpPAaHCHUSA UMITYJIbCA, 3aKOHLIL
OTPaKCHHS U TIPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsIOBOTO U MAacCOBOTO YHUCEN MPHU
SIICPHBIX PEAKIUsIX, TP ATOM JIaBaTh CIOBECHYHO (OPMYIUPOBKY 3aKOHA U 3aIlIUCHIBATH €TO
MaTEMaTUYCCKOC BBIPAKCHUC,

®  OOBICHATH GUBNUECKUE TPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE CUTYAIUIl
IMPAKTUKO-OPUCHTHPOBAHHOTI'O  XapaKTEpa: BbIABJIATH MPHUYUHHO--CIICACTBCHHBIC  CBA3H,
CTPOUTH OOBSCHEHHE M3 2—3 JIOTHYECKUX IIaroB C OMOPOH Ha 2—3 M3YYEHHBIX CBOICTBa
(bU3NYECKUX SIBIICHUH, PU3NICCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e  pemiath pacyEéTHBIC 337aud (OMUPAIONIMECS HA CUCTEMY M3 2—3 ypaBHEHHIi), UCIIOJIb3Ys
3aKOHBI M (DOPMYJIbI, CBSI3bIBAIOIIUE (DU3MYCCKUE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHS
3aa4u 3alliCbIBATh KPATKOC YCJIOBHC, BLIABIIATH HCIOCTAIOIIUC HIIN N30BITOYHEIE JaHHBIC,
BBIOMpPATh 3aKOHBI W (OPMYJBI, HEOOXOIUMBIC ISl PELICHHS, MPOBOJIUTH PAcCUEThl U
OLICHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NICCKON BEITUYMHBL

L4 paciio3sHaBaTb Hp06JICMI>I, KOTOPBIC MOKHO PCIIMTH IIPU IMMOMOIIU @mnqecm/lx METOOO0B,
UCIIONIb3YSl OMMCAHUE MCCIENOBAaHUs, BBIACIATH MPOBEPSEMOE MPEINON0KEeHNEe, OIEHUBATh
MPaBIWIBHOCTh TOPSAKA TPOBEACHHS HCCIEAOBaHUA, eNaTh BBIBOJbI, WHTEPIPETHUPOBATH
Pe3yNIbTaThl HAOJIOICHUH U OIBITOB;

®  POBOJUTH OMBITHI MO HAOTIOACHHUIO (UBNYECKUX SIBICHUN UM (PU3NUECKUX CBONCTB TEI
(m3ydyeHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS SHEPIHH, 3aBUCHMOCTH MEpHOoJa
KoJ1e0aHui MPYKMHHOI'O MasgTHUKA OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIUTYIbl MajbIX KoJeOaHUM, MPSIMOIMHEHHOE PACIPOCTPAHEHHE CBETa, PAa3IOKEHHE
0enoro cBeTra B CIEKTp, M3y4yeHUE CBONCTB HM300pakeHUs B TIOCKOM 3€pKajie U CBOWCTB
n300pakeHusl TpeaMera B coOuparomield JuH3e, HaOJIOJCHHE CIUIOMIHBIX WU JIMHEHYaThIX
CIIEKTPOB H3JIYYCHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000py/nOBaHUs, OMUCHIBATH XOJI OTBITA M €T0 PE3yIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

®  [POBOJIUTH TPU HEOOXOJUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH, OmpeneNsis CpeaHee
3HauUeHUE u3MepsieMoll BenuyuHbl ((POKyCHOE paccTosHMe CcOoOMparouieil  JHH3BI),
000CHOBBIBAThH BBEIOOP crioco0a m3MepeHus (M3MEPUTEITBHOTO TPUOopa);

®  MPOBOJUTH HCCIIECIOBAaHUE 3aBUCHUMOCTEH (DU3MYECKUX BEIWYMH C HCIIOJIH30BAHHEM
MPSIMBIX U3MEPEHHUH (3aBUCUMOCTb MYyTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JBMXKEHHH Oe3
Ha4yaJIbHOM CKOPOCTH, TEpHoJa KoJieOaHWH MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HUTH,
3aBHUCHMOCTH yIJIa OTPaKEHUs CBeTa OT YIJia MajeHus W yIriia MpeJIoMJIeHHs OT yria
MajJeHus): TUIAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTENIbHO COOMPATh YCTAaHOBKY, (DMKCHPOBATh



pE3yNbTaThl MOJYYEHHON 3aBHCHMOCTH (DPM3MYECKHX BEIMYMH B BHAE TAOIHMIl U TpadUKOB,
JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAaHUS;

®  [POBOJIUTH KOCBEHHBIC W3MEpeHHs (U3NYECKUX BEIWYMH (CpemHSsl CKOpPOCTh H
YCKOpPEHHE Tella NpHU PaBHOYCKOPEHHOM JIBXKCHHMH, YCKOpPEHHE CBOOOIHOTO IaJeHHUS,
KECTKOCTh MPYXHUHBI, KOX(PQHUIMEHT TPEHUs CKOJBKCHUS, MeEXaHHYeckas pabota W
MOIIHOCTh, YacTOTa M TMEpHUoJ KOJeOaHWH MaTeMaTHYeCKOro M INPYKMHHOTO MAasTHHKOB,
OINITHYECKas CWJIa COOMparomel JIMH3bI, PaJMOAKTHBHBIA (DOH): IUIAaHMPOBATH H3MEPEHUS,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITMIOJIHATh U3MEPEHHUSI, CIEAYs MPEATI0OKEHHON
WHCTPYKIIUHU, BBIUYUCIIATh 3HAYCHNUE BEIMYUHBI U aHAIM3HPOBATH IMOJTYYCHHBIE PE3YNIbTaThl C
y4€TOM 3aJJaHHOU TMOTPELIHOCTH U3MEPEHHIA;

e coOmogaTh TpaBWiIa TEXHUKH Oe30macHOCTH npu pabore ¢ 1mabopaTOpPHBIM
o0opyIoBaHUEM;

®  pa3NUyYaTh OCHOBHBIC MPU3HAKH W3YUYEHHBIX (PU3MUYECKUX MOJIENICH: MaTepralbHas TOUKa,
a0COMIOTHO TBEPAOE TENO, TOYEYHBIH HCTOYHHMK CBETa, JIyd, TOHKAs JIMH3A, IUIAaHETapHas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO s1/Ipa;

®  XapaKTepH30BaTh MPHHIMIIEI JCHCTBUS U3YUYEHHBIX TPUOOPOB M TEXHHUYECKUX YCTPOHCTB
C OMOpOH Ha WX OMHMCaHUS (B TOM YHUCIIE: CIIUIAOMETP, JATYUKHU IOJIOKEHHS, PACCTOSHUS U
YCKOPEHHS, pakeTa, dXOJIOT, OYKH, MEPUCKOIN, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, TO3MMETp, KaMmepa BuiibcoHa), MCIONB3ys 3HAHMS O CBOWCTBAX (H3MYECKUX
SBJICHUI 1 He0OXoauMble (PU3NIECKUE 3aKOHOMEPHOCTH;

®  HCHOJNB30BaTh CXEMbl M CXEMAaTHYHBIC PHUCYHKH W3YYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTEIBHBIX MPUOOPOB W TEXHOJOTMYECKUX IIPOLIECCOB IMpPU PEIICHHH Y4eOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JIJISl TOCTPOSHHS N300paKEHHUH B IJIOCKOM 3€pKaJie
1 coOuparolei JIUH3E;

®  [PUBOAWUTH TpUMEpPbl (HAXOAWTh HHGOPMAIMIO O TpHUMEpax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHUW B TIOBCETHEBHOW KU3HU JUIsL 0OecTieueH s 0€30MacHOCTH
npu oOpamieHuu ¢ MpuOOpaMu W TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHHS 3I0POBbS U
COOJTIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH cpejie;

®  OCYWIECTBIATh TNOUCK HHPopMauuu (¢uU3MYecKoro coaepxkanuss B HMHTepHere,
CaMOCTOSITENTFHO ~ (OPMYJIMPYS TOWCKOBBIA ~ 3alpoC, HAXOAWUTh IIyTH  OIpPEIEICHUS
JIOCTOBEPHOCTH  TOJYy4YEeHHOW WH(OpManMu Ha OCHOBE HWMEKOIIMXCA 3HAHUM U
JOMIOJTHUTENbHBIX UICTOUHUKOB,;

®  WCIMOJIB30BaTh NMPHU BBINOJHEHWH Y4eOHBIX 3a/JaHU HAYYHO--TIOMYJSIPHYIO JIUTEPATypy
(Gu3MYeCKOro CcojiepKaHus, CIpaBOYHBIE MaTepHajbl, pecypchbl ceTh VIHTepHeT, BianeTh
npuéMamMHi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3zoBaHMs MH(DOpPMAIMM U3 OAHOM 3HAKOBOU
CHCTEMBI B JIPYTYIO;

e  Co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OpMAIK U3
HECKOJIbKUX HMCTOYHUKOB (DM3MYECKOTO COJACp)KaHUS, MyOJIMYHO MPEICTABISATh PE3YIbTAThI
MIPOEKTHOM WJIM MCCIEeNOBATEIbCKON NEATETBHOCTH, TP STOM T'PAMOTHO HCIOIH30BATh
W3YYEHHBIH TOHATHHMHBIM ammapaT H3yyaemMoro pasjena (U3MKM U CONPOBOXKIAThH
BBICTYIIJICHHE TIPE3EeHTAIMel ¢ yd€TOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

HaumeHoBaHue pa3iesioB M TeM Koanvecrno yacos dyeKkTpoHHbIe (LM POBbLIE)

Ne i/
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 EcrecTBeHHOHAYYHBINA METOT ITO3HAHUS 2 Bubmaorexa ITOK
' i A https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 (6)) - 2
H3HIa - Hayka O HpHpoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. (6)) 2
3 HBHACCKUC BETHHHHBL https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpocHue BelecTBa 1 bubmorexa [JOK
' P - https://m.eds00.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 bubnmnoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6nuoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBA 2 https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6nuoreka [IOK
1 M
3 CXAHITHECKOE JIBIDKEHHE 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.2 141 4
HEPHIA, Macca, IIeTHOCTS https://m.edso00.ru/7f416194
3.3 Cuna. Buger cun 14 bubmorexa TIOK

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



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

Hroro no pazneny

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

21

41 Hasnenue. Ilepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU M Ta3aMH https://m.edso0.ru/7f416194
Bbubnunoteka LIOK
4.2 flapterne xuaKoCTH > https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
4. A
3 TMOCHEPHOE AaBCHIC 6 https://m.edso00.ru/7f416194
44 JlelicTBue ®UJIKOCTH U ra3a HA 7 bubnuorexa [HOK
' HOIPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoHOCTD. JHEprus
bu6nuoreka [IOK
1 P
> 460Ta ¥ MOIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoteka [IOK
2 I1
> POCTBIE MEXATHIME! > https://m.edso00.ru/7f416194
bu6mmoteka [IOK
>3 Mexartireckast SHeprit 4 https://m.eds00.ru/7416194
Hroro no pazaeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HaumeHoBaHue pa3iesioB U TeM Koanvecrno yacos JuaekTpoHHbIe (UU(poBbHIE)

Ne i/
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchbl

Pa3gen 1. TensioBbIe sIBJICHUS

1.1 CtpoeHue U CBOIMCTBA BElECTBA 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TenoBsie mpoLeCcCh 21 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28

Pa3nen 2. DiekTpuyeckue  MATHUTHBIE SIBJICHUS

DneKTpuuecKue 3apsabl. 3apsKeHHbIE

2.1 . 7 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
TeNla U UX B3aUMOJICHCTBUE
2.2 [TocTOSIHHBIN 1EKTPUYECKUI TOK 20 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBICHUS 6 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHAsE MHIYKIIHS 4 bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KUIIACC

HaumeHnoBaHue pa3jaesioB M TeM
NPOrpaMmbl

Ne i/

Pa3zgen 1. Mexanuueckue siBJICHUA

KoauuecTBO 4acoB

Bcero

JyekTpoHHbIE (HU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Mexanndeckoe JABUXKCHUC U CII0COOBI

11 10 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
€ro ONMUCaHUs
1.2 BsaumoneiictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJj1e0aHUS U BOJHBI
2.1 MexaHnnyeckue KojieoaHus bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBL. 3BYK bub6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
6)
3.1 JICKTPOMATHIITHOS HOTE 1 6 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
ANEKTPOMArHUTHBIE BOJHBI
Hroro mo pazueny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
41 3aKOHbI pacIpOCTPAHEHUS CBETa 6 bubnuoreka L{OK https://m.edsoo.ru/7f41ad4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3noxxenue 6enoro ceera B CEKTP bubnuoreka L{OK https://m.edsoo.ru/7f41ad4a6
Hroro no pazneny 15
Pa3pnen 5. KBanTOoBbBIC SIBJICHUA
nu
5.1 criyckatiic # Horiotiiene cheta 4 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CrtpoeHue aTOMHOTrO sijipa 6 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6



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

5.3 SAnepHbie peakun 7 bu6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAKOIMH MOYJIb
6.1 HosToperme 1 0bobmente coxepatis 9 bubmuoreka I{OK https://m.edsoo.ru/7f41a4a6
Kypca ¢u3uku 3a 7-9 xnacc
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

®du3uka — Hayka o npupozne. AsneHus

1 1 https://m.edsoo.ru/ff0a05c6
MIPUPOJIBI

2 du3znyecKue SBJICHUS https://m.edsoo.ru/ff0a05c6
®Pu3nyecKue BEIMYMHBI U UX U3MEPEHUE https://m.edsoo.ru/ff0a05c6
Vpok-uccnenosanue "M3mepenue

4 TEeMIIepaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 https://m.edsoo.ru/ff0a05c6
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 Mertoas! HaydHOTO 1o3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bu3NYECKUX SIBICHUHN C IOMOIIBI0 MOJIeTIEi https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesb:

ATBHOCTH MOJIETA MIAPUKA, MTYIIIEHHOTO

6 8 P Y 1 https://m.edsoo.ru/ff0a05c6
TOPU30HTAIILHO, TeM O0JIbIle, YeM OOJIbIIe
BBICOTA ITycKa"

Crtpoenue BemiectBa. OMNBITHI,
7 JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBm>KeHHEe YacTHI] BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMnbITH IO

9 HAOJII0/IEHUIO TETJIOBOTO PaCIIUPEHUS 1 https://m.edsoo.ru/ff0a05c6
ra3oB»

10 ArperatHble COCTOSIHUSI BEIIECTBa https://m.edsoo.ru/ff0a05c6

11 Oco0EHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI. but6mmoreka [IOK



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff09f72a
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https://m.edsoo.ru/ff0a013e
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O6o6mienue no pazneny «llepBoHadanbHbIe
CBEJICHUS O CTPOCHUH BEILIECTBA»

https://m.edsoo.ru/ff0a0378

Mexanunyeckoe nBuxeHue. PaBHoMepHoe u

bu6nmoreka [IOK

12
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bu6nmoreka [IOK
1 .E
3 CKopocTs. EAMHHLL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMeHU JIBUKCHUS bubmorexa LHOK
yt P A https://m.edsoo.ru/ff0a0ae4
bubnnoreka IIOK
15 141 .M —
HEPHIA lacea = Mepa HHCPTHOCTI T https://m.edsoo.ru/ff0a0c10
ILmoTHOCTH BemiecTBa. Pacuer Maccel u bubmuorexa [JOK
16
o0bema Tena 1o ero MmIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
TUIOTHOCTHU TBEPJIOTO TETa
18 Pemenue 3agau mo teme "IL10THOCTH bu6mmoteka [IOK
BemecTna” https://m.edsoo.ru/ff0al23c
19 Cuiia Kak XapaKTepUCTHKa B3aUMOICHCTBUS httos://m.edsoo.ru/ff0a05c6
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsKeHH (edopmarvn) https://m.edsoo.ru/ff0a05c6
MPYKUHBI OT TIPHIIOKECHHOW CHITBI»
21 SIBnenue Tsarotenus. Cuia TSKECTH https://m.edsoo.ru/ff0a05c6
CBs13b MEXy CHIION TSXKECTU U MaCCOU
22 tena. Bec Tema. Pemenue 3amad mo reme bubmmorexa [TOK
o~ . A https://m.edsoo.ru/ff0al778
Cuna TsxecTu
Cuiia TSKeCTH Ha ApYTruX IJIaHeTax. bubnmoreka [JOK
23
DuU3nYeCcKue XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
24 Wsmepenue cui. lunamometp bubnmoreka [JOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

https://m.edsoo.ru/ff0al8cc

bu6nuoreka [IOK
25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0a1778
26 CiioxeHue IByX CHUJI, HallpaBJIEHHBIX 110 bubnmoreka [JOK
oAHOM psiMoi. PaBHOEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHonelicTByromas cui"
98 Cwiia TpeHus u e€ BuIbl. TpeHue B mpupoae bubnmnoreka HOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT bubnuoreka [{OK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEM»
30 PemeHHev Janat na ?npeneneHne https://m.edsoo.ru/ff0a05c6
PaBHOACHCTBYIOIIEH CHIIBI
Pemenue 3amau mo remam: «Bec Tenay,
31 «I"padmueckoe n300pakeHUE CHIIY, brbmmorexa [JOK
. https://m.edsoo.ru/ff0alde0
«Cubly, «PaBHOACHCTBYIOIIAS CHIT»
KonTponbhas paboTa no remam:
39 «Mexannueckoe IBIKEeHHE», «Macca, https://m.edsoo.ru/Ff0a05c6
MJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0pakeHue crny, «CHb»
33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmorexa [JOK
YBEITUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6
34 JaBienue raza. 3aBUCUMOCTD JIaBJICHUS rasza bubnuotexa [JOK
oT 00béMa, TeMneparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHust TBEPIBIMU TEJIAMH, Bbubnuotexa LIOK

JKUIKOCTSIMHU U razaMu. 3akoH Ilackana

https://m.edsoo.ru/ff0a25b0
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36 JlaBneHue B ®UIKOCTHU U T'a3€, BRI3BAHHOE bubnmoreka [JOK
JEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bubmmorexa [JOK
SKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobmazonmmecs cocym! https://m.edsoo.ru/ff0a2970
39 IMuppasiwaeckuii mpece bubmmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBII https://m.edsoo.ru/ff0a05c6
Hacoc
41 ATMocdepa 3emMiu 1 MPUIHUHBI €€ bubnuotexa [HOK
CyILIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmnoreka IIOK
42 Bec Bosnyxa. Ammocheproe nasnerne https://m.edsoo.ru/ff0a2b5a
43 Nsmepenue armocdeproro napnenus. OnbIT bubmuotexa [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO TABJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe bubmuoreka [JOK
JlaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad mo teme " AtmochepHoe
naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MIOTPY’KEHHOE B HUX TENO0. ApXUMeEN0Ba brbmorexa LIOK
https://m.edsoo.ru/ff0a3276
cuiia
JlaboparopHas pua60Ta «Onvpe):[eneHHeu Bu6morexa LIOK
48 BBITAIIKMBAOIICH CHIIBI, ICUCTBYIOIICH Ha

TEJI0, IIOTPYKEHHOC B )KUJIKOCTb»

https://m.edsoo.ru/ff0a33fc
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JlaboparopHast paboTa 1o Teme
«MccnemoBanue 3aBUCMMOCTH Beca TeJia B

bu6nuoreka [IOK

49 BOJIE OT 00bEMA MOTPYKEHHOHN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bu6nuoreka [IOK
>0 [napaiie Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
ompezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau no remam: «IlnaBanue
52 cynoB. BoznyxomnaBanuey, «/laBnenue bubmorexa LHOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
53 KonTpomnpHas padora o Teme «JlaBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nuoreka [IOK
>4 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHULIE"
bubmmoteka [IOK
o MomrocTs. EAMHHIE Mom{HOCTA https://m.edsoo.ru/ff0a3f82
57 IIpocteie Mexanu3msl. Peruar. PaBHOBecHe
CHWJI Ha pblyare
Peruaru B TexHuKe, OBITY U TIPUPOJIE.
58 JlaGopaTtopHnas paborta «HcciaenoBanue bubmorexa [TOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS PhIYara
59 Pemenne 3a1a4 1mo TemMe «Y CIIOBUSA bu6nuoreka [IOK
PAaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
60 Koaddunment nonesznoro neicTBust
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Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/] HakKIOHHOM MIIOCKOCTH

61 Pemenne 3amau mo reme "Pabora, 1 bubmmorexa [JOK
MotHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanudeckas sHeprus. Kuneruueckas u 1 bubnmoreka [JOK
MOTEHIIaTbHAasE SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUSI MEXaHUUYECKON IHEPTUHN 1 bubmorexa LHOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJIBLHOE OIPECIICHHUE
64 W3MEHEHUS KUHETHYECKOU U 1
MOTEHIIMAIBHON YHEPTHH MPU CKAThIBAHUU
TeJa 10 HAKJIOHHOM TI0CKOCTH"
65 KonTponbnas pabota no teme «Pabota u 1
MOIIHOCTb. DHEPT U
PesepsHslit ypok. Pabota ¢ TekcTamu 1o bubmuoreka [JOK
66 1
TeMme "MexaHn4ecKkoe ABIkeHue" https://m.edsoo.ru/ff0adee6
Pesepruslit ypok. Pabora ¢ Tekctamu mno
67 teme "JlaBieHue TBEPBIX TeN, )KUAKOCTEH U 1 bubmorexa LOK
. e > AR https://m.edsoo.ru/ffOa4ffe
razoB
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MomHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejbHbIe pecypchl
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OINBITHBIC 1 bubmmorexa LTOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mopenu TBEpAOTO, JKUIKOTO U bubnnorexka HOK
3 . 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIeCTBa Ha 1
OCHOBE I0JIOKEHHUM MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
bu6nuoreka [IOK
5) K 1
PHCTA/LTHYECKHE H aMOPPHBIC TeNa https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHHE U CxKaTUE 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
T .C
8 CMICPATYPd. LIS TCMHCPATIPH! €0 1 https://m.edsoo.ru/ff0a5c60
CKOPOCTBIO TEIJIOBOTO JIBXKEHHS YaCTHUII
9 Buyrpennss sueprusi. CnocoObl H3MeHEHUs 1 bu6mmoreka [JOK
BHYTPEHHEN DHEPIUu https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 B eTuTornepea 1
HARL TeRRonIepenatn https://m.edsoo.ru/ff0a6412
1 VYpoxk-koupepennus "[IpakTuueckoe 1 bu6muoreka [JOK

HCITOJIF30BaHNE TEIUIOBEIX CBOMCTB BEIICCTB

https://m.edsoo.ru/ff0a65c0
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U MaTepUalioB B LEJSX dHEprocoepexenus"”

12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIUIOBOTO OajaHca. bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota "Hccienoanue
14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU bubmorexa LHOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U TOpsiYeid BOAbI
Pacuer xonngecTBa TEIIOTHI,
15 HE00XO0UMOT0 ISl HArpeBaHUs TeNa U
BBIICJIIEMOTO UM MPU OXJIAXKICHUU
16 JlaboparopHnas pabota "Onpenenenue bubnmnoreka HOK
yZeJIbHON TEIJI0EMKOCTH BeriecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMBa. Y IeJbHas TerIoTa bu6mmoteka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPHUCTAJUIMYECKUX TeJ. Y AebHas TeIIoTa bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHast Temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bu6mmoreka [JOK
3aBUCUMOCTb TEMIEPATypPbl KUTIEHUS OT https://m.edsoo.ru/ff0a786c¢
aTMoc(hepHOTro JaBICHUS
99 BnaxnocTs Bo3ayxa. Jlaboparopnas pabota bubnmoreka [JOK

"OnpeneneHne OTHOCUTEILHON BIAKHOCTH

https://m.edsoo.ru/ff0a7628
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BO3/IyXa"

Pemrenne 3a1a4 Ha onpeacICHUE BIa)KHOCTHU

23 https://m.edsoo.ru/ff0a5c60
BO3/1yXa
[TpuHLMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.
24 [TapoBas TypOuHa. J[Burarenb BHyTpEHHETO https://m.edsoo.ru/ff0a5c60
CropaHus
o5 KII/I TerutoBoro nBurarens. TernoBbie bubnuoreka [{OK
JIBUTaTEIM U 3alUTa OKpYKarouleil cpeJibl https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHCHHSI U TIPEBPAIICHHS SHEPTUU
26 P perpatt P https://m.edsoo.ru/ff0a5c60
B TEIUIOBBIX IIPOIEccax
[TonroroBka Kk KOHTPOJIBHOU paboOTeE MO TeMe
27 "TemnoBsie siBiicHUs. MI3MeHeHHe bubmorexa LHOK
. " https://m.edsoo.ru/ff0ag83f2
arperaTtHbIX COCTOSTHUI BeIlleCTBa
KonTponbHas pabora o teme "TemioBsie
28 siBeHUs. VI3MeHeHne arperaTHbIX bubmorexa LHOK
N Y P https://m.edso0.ru/ff0a86ae
COCTOSTHUH BeIecTBa
Dnektpuzanus Ten. [[Ba pona
29 pusatl Hlea por https://m.edsoo.ru/ff0a5c60
IEKTPUICCKUX 3aPSIOB
VYpok-uccnenopanue "IneKTpusaius Teml
30 P . ! pran " https://m.edso0.ru/ff0a5c60
WHAYKIIHEH U TIPA COMIPUKOCHOBEHHUH
31 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnuotexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HanpspkeHHOCTh
32 SIIEKTPUYECKOTO MOJIs. [IpuHIum bubnnorexa LOK
p P . https://m.edsoo.ru/ff0a8a0la
CYIIEPIIO3UITNH YJICKTPHUSCKUX ITOJICH
Hocwurenu snekTpudeckux 3apsaoB.
33 . P DAL https://m.edsoo.ru/ff0a5c60
DnemeHTapHbId 3apsa. CTpoeHne atoma
34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3aKOH bubnmoreka [JOK
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COXPAaHCHUA SJICKTPUUCCKOT'O 3apaja

https://m.edsoo.ru/ff0a8ef6

Penienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

bu6nmoreka [IOK

35
AIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUS €0
36 cyimecTBoBaHus. MIcTOUHUKH bubmmorera LIOK
i ' https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS 2IIEKTPUICCKOrO TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlenictBue
38 AIEKTPUYECKOTO OISl HA TPOBOAHUKH U
JIADTIEKTPUKH"
39 DIIEKTPUYECKHUI TOK B METAJLIaX, bubnuotexa [HOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH https://m.edsoo.ru/ff0a5c60
41 Cuna toka. JlabopatopHas pabota bubmuoteka [JOK
"M3MepeHue U peryInpoBaHue CUIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarnpshkeHue. BonbTmeTp.
42 JlabopatopHas pabota "M3mepenue u bubmmorexa LHOK
PaTopHazi p P https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HaPsHKEHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y ACIBHOE bubnmoreka [JOK
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 AIEKTPUYECKOTO COITPOTUBIICHUS bubnuotexa [JOK
MPOBOJHUKA OT €ro JJIUHBI, IUIOAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuaa”
45 3aBUCHUMOCTh CHJIbI TOKA OT HaIlPsDKEHHUS. bu6mmoreka [JOK
3akoH OMa aJ1s yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
46 JlaGopaTtopHast padota "HcciaenoBanue bubnuotexa [JOK
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3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPa U
HanpspKeHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocnenoBarenbHOE U nmapaljICJIbHOC

47
COEJIMHEHUS IPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka npaBuia
48 CJIOKEHHUSI HANIPSHKEHUN TTPH bubnmnoreka [HOK
IIOCJIEIOBATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHnas pabota "IIpoBepka npaBuina
49 st CIIjIJ'IBI I;OKai U na anJP;enLIP;OM ’ bubmmorexa [TOK
8 prTap | https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pewienue 3anau Ha npumeHeHue 3akoHa Oma bubnuorexa [HOK
JUISL pa3IMYHOTO COCAVHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH AJEKTPUUECKOTO TOKA. bubnmnoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [JOK
paboThI ¥ MOITHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKHe e U oTpeouTenu
53 AIIeKTpUYecKoii sHepruu B ObITY. KopoTkoe brbmmorexa LTOK
p p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DnekTpuuecKkue 3apsabl. 3apsKEHHBIEC Tella bubnuotexa [JOK
Y UX B3aumoencTBus. [locTostHHbIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK"
KonTponbhas pabota no teme
" bubmmoteka [JOK
55 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tela

U UX B3auMoaeucTBus. I1ocTOSHHBIN

https://m.edsoo.ru/ff0abea8
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ANEKTPUUECKUN TOK"

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBUE
57 VYpok-uccinenosanue "M3ydenue nosuein bubnmoreka [JOK
MIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MaraHuTHOE 1oJie 3eMIIn bubmmorexa [JOK
U €ro 3HaueHue I KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroHuTHoe nose
59 ANEKTPUYECKOT0 TOka MarHuTHoe moe bubmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IprMeHeHue JIeKTPOMAarHUTOB B TEXHHKE.
60 JlaboparopHas pabora "U3yueHue neiicTBus bubmorexa LOK
PATOPHaA P i \ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM
DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
Wcnonb3oBanue anexkTpoaBUraTeneil B
61 TEXHUYECKUX YCTPOMCTBAX U HA bubnmnorexka HOK
TpaHcnopte. JlaboparopHas pabota https://m.edsoo.ru/ff0ac86c
"KoHcTpynpoBaHue U U3ydeHue paboTbl
JJEKTpOABUTATENS"
62 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
uHaykuuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MOTydeHUs
63 ANEKTPUUECKOIN FIHEPTUU. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [ToarotoBka Kk KOHTPOJILHOU paboTE MO TeMe
"DNeKTpUYeCKrue U MAarHUTHBIE SIBIICHUS"
KonTtponbHas pabora o Teme bu6mmoreka [JOK
65 n n
DNEKTPUYECKUE U MarHUTHBIE SBJICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo bubnuotexa [JOK



https://m.edsoo.ru/ff0ac3d0
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teme "TermnoBeie sBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

67 1 bu6nmoreka [IOK
teMme "[1oCTOsSHHBIHN 31eKTpUUecKuii ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
TeMe "MarauTHbI€ SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
Mexanunueckoe aBrkeHue. MarepuanbHas
1 1 https://m.edsoo.ru/ff0a5¢c60
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NPSIMOIMHENHOE IBIKEHHUE 1 bubmmorexa [IOK
p P A https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1 https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
5 [IpsiMonmHEeHOE paBHOYCKOPEHHOE 1 bubnmnoreka [JOK
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1 https://m.edsoo.ru/ff0ad8d4
CKOPOCTH
JIaGoparopHas pabora "Onpenenenue
7 CKO peHml: Ten;) opu aBHOpCf(O €HHOM 1 bubnmorexa IOK
YEROP PP . YEKOP | https://m.edsoo.ru/ff0adb18
IBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH
8 Co0OoxHoe maaenue ten. Onertel [anunes 1
PaBHOMeEpHOE JBMIKEHHE T10 OK HOCTH.
9 ITepuo E '-IaC"f[OTa obpa eHI/Is[pJ}gI(HeﬁHas[ 51 1 bubnnorexa LIOK
PHOA pait ) https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTeNbHOE YCKOPEHHE 1
11 IIepsbiit 3axk0H HbroTona. Bektop cuisl 1 bubnmorexa LOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0ad474
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https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHopelicTByIOIIAs cHJla https://m.edsoo.ru/ff0ae72a
13 Tpertuit 3akon Hetotona. Cynepno3unus bubnnoreka HOK
CUll https://m.edsoo.ru/ff0ae982
14 Pemenune 3a1ay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cwmaympyrocmu. 3axon [yxa im0t
16 Pemenue 3amau no teme «Cuia yrnpyroctu»
17 JlabGopaTtopHas pabora «OnpeneneHue bubnnoreka [HOK
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka HOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnmnoreka [JOK
19 Pemenue 3amau mo reme «Cuiia TpeHUsD https://m.e dsogru /F0afa26
20 JlaGopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
KO3 uILIMeHTa TPEHUS CKOJIbKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenne 3angau no reme "3akonbl HeroTOHA. bubmuoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cwita TSDKeCTH Y 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO Bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHpepenius "JIBuxeHne Tea BOKpyr
23 rpaBUTalOHHOrO HeHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no teme "Cuina TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TSATOTCHHS" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHuueckasi CKOPOCTb. bubnmoreka [JOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0af044
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HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AbGcomoTHO TBEpAOE Teno. PaBHOBecue

bu6nmoreka [IOK

26
TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ff0afe36
BpaLICHUS
27 MowmenT cwibl. LlenTp TspkecTn
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bu6mmoreka [IOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHu4yecKoe ABUKEHUE bubmmorexa [TOK
. 8 | ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbnas pabota no Teme
30 "MexaHu4YecKoe IBUKEHUE bubmmorexa [IOK
y 8 . https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUs UMITYyJIbCca. YTIPYroe u brbmmorexa LTOK
p y o 24 https://m.edsoo.ru/ffOb07fa
HEYIpPyroe B3aMMO/ICHCTBHE
32 Pemenue 3agau mo teme "3akoH coXpaHEHUS bubmuorexa [JOK
uMmnyisca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE
JIBUJKEHHE B IPUPOJIE U TEXHUKE"
bu6nuoreka [IOK
34 M
CXaHUHECKas pAdOTa H MOHOCTE https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnas pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM

JBHXXCHUH TCJIa I10 FOpHSOHTaﬂbHOﬁ
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IMOBCPXHOCTU»

Cas13b sHepruu u padoTsl. [loTeHnnanbHas

37
SHEPrus
Kunernueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3ydeHue 3akoHa bubnnoreka [HOK
COXpaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE H €TO bubnnoreka IIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaroiue Kojaebanus. BeiHyk1eHHbIe bubnmnoreka [HOK
KojieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U NPy KUHHBIN MasATHUKH
VYpok-uccnenoBanue «3aBUCUMOCTb
44 reprojia Kojie0aHui OT KECTKOCTH bubmorexa [JOK
proa https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3a»
45 [IpeBpamenue SHEPTUN IPU MEXAHHISCKHUX
KOJICOAHMIX
JlaGopaTopHas padora «OmnpeneneHue
46 qaCTopTLI Hpr[e IfO a Kone6aiﬂzlil bubmorexa [JOK
pHOA https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKa»
JlaGopaTopHnas padora «IIpoBepka
47 HCSaBI:dCHDI;OCTHpHC Hoja Ifoneé)am/lﬁ rpys3a bubmorexa TIOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MacChl Tpy3a»
Mexanundeckue BoiaHbI. CBOMCTBA
48 MeXaHH4eCKHUX BOJIH. [IpogonbHbIC B bubmorexa TIOK
e e https://m.edsoo.ru/ffob21fe
MOTIEPEYHBIE BOJTHBI
49 VYpok-koH(pepennus "MexaHHIeCKUE BOJTHBI



https://m.edsoo.ru/ff0b0c32
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B TBEpI0M Tene. CelicMuieckue BOTHBI"

50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccnenosanue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [HOK
uH(pa3ByK B IpUPOJIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
54 "3akoHbI cOxpaHeHHus. MexaHnueckue bubmorexa LHOK
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJIHBI
KoHnTpomnpHas padoTa 1o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa NIEKTPOMATHUTHBIX BOJTH
VYpok-koHpepenmus "llkana
58 AJIEKTPOMATrHUTHBIX BOJIH. Vcnonb3oBanue bubnmnorexka HOK
3JIEKTPOMAarHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpoxk-uccnenosanue "M3yueHne cBONCTB
bu6nuoreka [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
| https://m.edsoo.ru/ffOb2c6c
MOOMIIBHOTO TenedoHa
50 Pemienue 3agau Ha onpeieIEeHUE YaCTOTHI U
JUTMHBI 3JIEKTPOMAarHUTHON BOJTHBI
61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bu6muoreka [JOK

CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETA

https://m.edsoo.ru/ff0b31d0
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Hcrounuku ceera. [Ipsmonunennoe

bu6nuoreka [IOK

62 acnpocTpaHeHue cBera. 3atMeHusa CoiHia
pactipoctp : https://m.eds00.ru/ff0h3658
u JlyHsl
3aKoH OoTpaxkeHUs cBeTa. 3epKaia. Pemenue
63 3aJa4 Ha IPUMEHEHHUE 3aKOHA OTPaKEHUS bubmorexa LOK
P P https://m.edsoo.ru/ffob38c4
cBeTa
[TpenomiieHue cBeTa. 3aKOH MPEIOMIICHHUS bubnuorexa [JOK
64
CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPaKEHHUE CBETA.
65 Hcnonb30BaHue OJIHOTO BHYTPEHHETO bubmmorexa HOK
yp https://m.edsoo.ru/ff0b3c5¢
OTPaKCHHS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnast pabdora "HccnenoBanue
66 3aBHCHUMOCTH YTJIa MPETIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia aJIcHUs] Ha TPaHuIle "BO3/IyX-
crexio""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBOIBI, OITUKOBOJIOKOHHAS CBA3L"
bubmmoteka [IOK
68 JInaser. Onrrrdeckast CHIa JIMH3EI
https://m.edsoo.ru/ffOb3f2c
but6mmoreka [IOK
69 ITocTpoenne n300pakeHnil B TNH3AX
p P https://m.edsoo.ru/ff0b444a
JIaGopartopnas pabota "Onpenenenue
70 dox EHOFE aC(I))TOSIHI/ISI u olimzlqecxoﬁ CHJIBI Bubmmorexa [IOK
Y IZ | https://m.edso0.ru/ff0b4206
coOUparomIeil TUH3BI
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubmmoteka [JOK
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Ypok-koHnpepennus "Jledexrsr 3penus. Kak

https://m.edsoo.ru/ff0b4684

73 "
COXPaHUTD 3pEHUE
Paznoxenne 6enoro cBera B criekTp. OMBITHI
74 Herotona. CnoxeHnue creKkTpajbHbIX bubmmorexa LHOK
https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucrnepeus cBera
JlaboparopHas padota "OnbITHI 110
75 Pa3IOKEHHIO OCJIOr0 CBETA B CIIEKTP U bubmuorexa [JOK
BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 [BETOBbIE (GUIbTPHI"
VYpoxk-npaktukyM "BonHOBBIE CBOMCTBA
76 CBeTa: qucIiepcusi, uHTephepeHIus U
madpakus'
77 OmneiTel Peszepdopaa v rmianerapHas Mojiemb bubmuoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 HcnyckaHnue U MOIIONICHUE CBETa aTOMOM. bubnmnorexka [JOK
KBanrtsl. JIuneiyaTeie ciekTpsl https://m.edsoo.ru/ff0c144c
80 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB bubmuoteka [JOK
UCIyCKaHUs" https://m.edso0.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUJIBI bubmorexa [TOK
https://m.edsoo0.ru/ff0c1672
Ctpoenue atomHoro siipa. Hyknonnast bubnmoreka [JOK
82
MOJIEJIb https://m.edsoo.ru/ff0c18ac
bu6nuoreka [IOK
83 PanroaktuBHBIE TpeBparieHus. M30Torbl https://m.edsoo.ru/ffoclald
84 Pemenue 3amaud no teme: "PaguoakTuBHbBIE bubmuorexa [{OK

npeBpaiieHus"”

https://m.edsoo.ru/ffOclb4a
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85

[Iepuon nonypacnana

86 Ypok-koHpepenius "PagnoakTuBHbIC bubnnoreka HOK
U3JIy4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakuny. 3aKOHbI COXPAHEHUS bubnmoreka [JOK
3apsAI0BOTO U MAaCCOBOT'O YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b bubnmoreka [JOK
MacCChl U SJHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "SnepHeie bubmuorexa [JOK
peakun” https://m.edsoo.ru/ff0c3044

90 Peaknunu cuHTE3a M JIeICHUS SIAEP. bubnnoreka IIOK
Nctounuku sueprun CosHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "AnepHasi sHEpPreTUKA.

91 I[gﬁCTBI/Iﬂ(f)aI;I/IoaKTI/IBHHE Hsnyqegnﬁ Ha brbmmorexa LTOK

. https://m.edsoo.ru/ff0c3044
YKUBBIE OPTaHU3MBI
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TemMe

92 "DIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DneKTpoMarHuTHbIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBICHUS"

KonTponbhas pabota mo Teme

93 "DIeKTpOMarHuTHOE TIOJIE. bubnmnoreka [JOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c3044
SIBIICHUS"

04 [ToBTOpenue, o606menHue. JlabopatopHbie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o600eHNE. Pemenune

95 pacyeTHBIX M KaYECTBEHHBIX 3a/a4 110 TEME Bubmmorexa [IOK

https://m.edsoo.ru/ff0c2572
"TemnoBsbie mporecch”
96 [ToBTOpenue, 0600IeHNE. Pemenne but6mmoreka [IOK
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pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBbIX aBurarenci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, 0600menue. Permenne

bu6nmoreka [IOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII/] anexrpoycTtaHoBOK"

08 [ToBTOpenue, 0600meHne. JlabopatopHbIe 1 bubmuorexa [JOK
paboTsl 110 Kypcy "CBeToBble siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHNe. PaboTa ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHCHHUS B 1 bubmorera [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKE

100 [ToBTOpenue, o606menue. Pabora ¢ 1 bu6nuoreka [JOK
TekcTamu 1o Teme "KoseOanus 1 BOJIHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ 1 bubnmnoreka [HOK
TekcTtamu 110 TeMe "CBETOBBIC SBIICHUS " https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6o6meHue. Pabora ¢

102 TCKCTaI;II/I 10 TEME 'I'JiI<BaHT0Ba$I U siaepHas 1 bubmorexa [JOK

" AeP https://m.edsoo.ru/ff0c3044
du3uka
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®dusuka, 8 kiacc/ [epeimkua A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oomectBo «M3marenscTBo «IIpocBenienne»

» dusuka, 9 xnacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY»; AkimonepHoe obmectBo «M3aaTenbcTBo «IIpocBemnieHue»

» dusuka: 7-1 kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacce/ [lepeimkun .M., iBanos A..,

AxnmonepHoe obmectBo «M3natenbcTBo «IIpocBerieHne)

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0acdc6




