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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma o ¢u3MKe Ha ypOBHE OCHOBHOTO 00Iero o0pa3oBaHUs COCTABJIECHA Ha OCHOBE MOJIO-
KEHUW M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOH 00pa3oBaTEIbHOM MpPO-
rpammel, ipeactaBieHHbIx B @PT'OC 00O, a takxe ¢ yuéroM (enepanbHoil pabodel mporpaMMbl BOCIIH-
tanus 1 KoHuenuuu npenosaBanus yueOHoro npeaMera «dusukay.
Copneprxanue nmporpammbl 1o (HU3MKE HarpaplieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOU Trpa-
MOTHOCTU OOY4YarOLIUXCS MU OPraHU3aLUI0 U3Y4YeHUs (PU3UKU Ha JIeATEIIbHOCTHONW OCHOBE. B mporpamme
1o (U3MKE YUUTHIBAIOTCA BO3MOXHOCTH y4yeOHOTo npenmera B peanmsanuu tpedoanuit ®I'OC OO0 k
IUTAHUPYEMbIM JIMYHOCTHBIM U METANpeIMETHBIM pe3yJibTaTaM 00yueHUs, a TAaKXkKe MEXIPEIMETHbIE CBS-
3M €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHuUsI.
[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpeseseHre yueOHOro Marepuaia 1o rojam oOydeHHs
(mo kmaccam), mpeularaeéT IPUMEPHYIO IOCIEA0BATENbHOCTh U3YYEHMsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COZIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroLIXCsl.
[Iporpamma no ¢u3uke pazpaboTaHa C LETbIO0 OKA3aHUS METOAMYECKOW MOMOIIM YYUTEIO B CO-
31aHUM paboyel porpamMMsl 10 y4eOHOMY IIPEIMETY.
@usnKa SBISETCS CUCTEMOOOPA3YIOMIMM Uil €CTECTBEHHO-HAYYHBIX y4YeOHBIX MpPEAMETOB, IO-
CKOJIbKY (pr3HuecKue 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBJICHUH, U3y4aeMbIX XUMHUEH, Ouonoruei,
acTpOHOMHEH M (PU3NUECKON reorpadueit, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, IPeJ1o-
CTaBJIsieT HanboJee sCHble 00pa3Lbl IPUMEHEHHUI HAyYHOI0 METO/1a [T03HaHUs, TO €CcTh crocola moiydve-
HUS JOCTOBEPHBIX 3HAHUH O MUDE.
OpnHa 13 rmaBHBIX 337a4 (pu3nyeckoro oopa3zoBaHMs B CTPYKType o0IIero oopa3oBaHUs COCTOUT B
(hOopMHPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpEca K HayKe Y 00yJaromuXcs.
N3yuenue ¢pu3znku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBIAJCHUE CISAYIOIIUMU KOMIIETEHTHOCT -
MU, XapaKTEepU3YIOLUMHU €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTb:!
® HAy4YHO OOBSACHATH SBJICHMUS,
® OLIEHUBATh U IOHUMATh OCOOEHHOCTH Hay4YHOI'O UCCIIEI0OBaHMS;
® UHTEPHPETHPOBATH JAHHBIE U HCIOJb30BATh Hay4HbIE JIOKA3aTEIbCTBA VIS MOJIyYEHHUS
BBIBOJIOB.
Lenu m3yueHust pU3MKU Ha YpOBHE OCHOBHOI'O 001Iero oopazoBaHus onpezaeneHsl B KoHuenuu
npernojiaBanus yueobnoro npeamera «dusnkay» B 00pa3oBaresbHbIX opranuzanusax Poccuiickoit denepa-
LMY, peal3yIOUINX OCHOBHBIE 00II€00pa3oBaTeIbHbIE NMPOTrPAMMBbI, YTBEpkAEHHOHN pemeHueM Kome-
ruu MuHucTepceTBa npocserenus Poccuiickoit denepauuu (mporoxon ot 3 nexadbps 2019 r. Ne [1K-48H).
Henu usyvyenus ¢pusuku:
e npuoOpeTeHHe WHTepeca U CTPeMIICHHsI OOYUaIOIIMXCsl K HAyYHOMY M3YYEHUIO MPUPOABI, pa3-
BUTHE UX UHTEJJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/]IE TIO3HAaHUA U (POPMUPOBAHUE HCCIIET0BATEIBCKOTO
OTHOILIEHHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3YYEHHsI OCHOB CTPOEHUSI MAaTEpPUU
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHME IMPEJICTABICHUNA O posid (U3MKU Ul pa3BUTHs JIPYTHX E€CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTUH;

e pa3BUTHE NPEJCTaBICHUN O BO3MOXHBIX cdepax Oyayiiel npodeccuoHaNbHON AESITEIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlalbHeeMy 00y4eHHIO B 3TOM HAlpaBJICHHH.
JloCTIXKeHHe 3TUX Liejed MporpaMmbl MO (U3UKE HAa YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHMS
o0ecrieunBaeTcs pelieHueM CIeAyoIuX 3a1ay:
e npuoOpeTeHHe 3HaHUI O AUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHWYECKHX, TETIOBBIX, DJIEK-
TPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e MpuOOpeTeHHnE YMEHUN OMHCHIBATh U OOBSICHATH (PU3MUECKHE SBJICHUS C HCIOIb30BAHUEM I10-
JyYeHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PELIECHUsl MPOCTEUIINX PACYETHBIX 33]a4 C HCIOJIb30BAHUEM (PU3NYECKUX
MojIeJiel, TBOPUYECKUX U MPaKTUKO-OPHUEHTHPOBAHHBIX 33]1aY;

® pa3BUTHE YMEHUH HaOII0NaTh NPUPOIHbIE SIBICHUS U BBIOIHATH OMBITHI, JJabopaTopHble pado-
ThI U KCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHHUEM U3MEPUTENIbHBIX MPHOOPOB;
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e OocBOcHHME MPUEMOB PabOThl ¢ WH(pOpMaIMend (U3UIECKOTO COJEpXKaHMA, BKIIOUYas UHpopMa-
IIUI0 O COBPEMEHHBIX TOCTKEHUSIX (DU3UKU, aHATTN3 U KPUTUUYECKOE OIICHUBaHNE HH(DOpMAIIHH;
® 3HAKOMCTBO cO chepamu mpodhecCHOHATBHON NEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOU, U CO-
BPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHUSIX (PU3NUECKON HAYKH.
Ha nzyuyenue ¢puszuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs OTBOJIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HezieN0), B § kiacce — 68 yacoB (2 yaca B HeZeN0), B 9 kiac-
ce — 102 gaca (3 gyaca B HEZICIIIO).

[Ipennaraemslii B mporpamme no (usuke nepeueHs 1ad0paTOPHBIX pabOT U OMBITOB HOCHT PEKO-
MEH/IaTeNIbHBIA XapaKkTep, YUUTENb JIeIaeT BEIOOp MPOBEACHUS 1a00OPaTOPHBIX pabOT U OIBITOB C YYETOM
WHJUBUAYAIBHBIX OCOOCHHOCTEH O0YyJaromMXcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHuil, MpeasiaraeMbIX
B pPaMKaX OCHOBHOI'O TOCYJJapCTBEHHOI'0 AK3aMeHa Mo (PU3UKe.
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazpnen 1. ®u3uka u eé poJib B NO3HAHNM OKPYKAIOIIEro MUpa.

®duszuka — HayKa o npupoje. SBneHus npuposl. Ou3nueckue IBICHUS: MEXaHUUYECKHE, TEIIOBLIC,
3JEKTPUUYECKHE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenne ¢pusznueckux BenuunH. Gusnueckue npudopsl. IlorpenrHocts
n3MepeHuil. MexxyHapoaHas CUCTeMa €AMHULL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAYKU M3y4daloT Npupoay. EcTecTBeHHO-HAyUHBIH METO] MO-
3HAHUS: HAOJIOICHNE, TTOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIBIIKEHUE TUIIOTE3, SKCIIEPUMEHT 110 TIPOBEPKE
rUnores3, o0bsiCHEHNE Ha0Ir01aeMoro siBieHus. Onucanue PU3nYecKuX sSBJICHUI ¢ MOMOIIBI0 MOJIEICH.

Jemoncmpayuu.

1. Mexanuueckue, TEIIOBbIC, DJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUSI.

2. O®wusnyeckue NMpuUOOPHI U MPOLEAypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M IU(PPOBBIM MPHOO-

pOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbl H3MEPUTEIHLHOTO MpHoopa.

N3mepenue paccTossHUAMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Ormpezenenue pa3MepoB MajbIX TeJ.

N3mepenue Temiiepatypsl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPaTypPhl.
[IpoBenenue uccneqoBaHus MO MPOBEPKE TUIIOTE3bI: NATbHOCTh MOJETA MIAPHUKA, IMYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OO0JbIIe BBICOTA ITYCKa.

Paznen 2. [lepBoHayanbHble CBeeHNs 0 CTPOCHUH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. OMNbITHI, J0Ka3bIBAIOIINE AUCKPETHOE
CTPOEHHUE BEILIECTBA.

JIBmkenue yactuil BemecTBa. CBA3b CKOPOCTH JBUMKEHHS YacCTHUI] C TeMIiepaTypoil. bpoyHoBckoe
nBrkeHue, QG y3us. BzanmopelicTBrE 4acTUI BEIIECTBA: IPUTSDKEHUE U OTTAIKMBAHHE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH U TBEPABIX (KPUCTAIITMYECKHX)
Ten. B3auMocBsI3b MeXAy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX W HX aTOM-
HO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBL.

Jemoncmpavyuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddys3uu.

3. HaOmronenue siBIeHHM, OOBACHSIIOUIMXCA MPUTSHKEHHEM WM OTTAJKWBAHUEM YacTHI[ Belle-

CTBa.

Jlabopamopmuwvie pabomol u onvimol.

1. Omenka nuamerpa aToMa METOJIOM PSJIOB (C HCTIOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI 1O HAOTIOACHUIO TETIJIOBOTO PACHIUPEHHUS T'a30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBUS CHIT MOJICKYJIIPHOTO MTPUTSIKECHUS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexanuueckoe aBrkeHue. PaBHomepHoe U HepaBHOMEpHOE NBIKeHHE. CkopocTh. CpenHsisi CKo-
POCTh IPU HEPABHOMEPHOM JIBMXKEHUU. Pacuér myTu U BpeMeHU ABUKEHUSI.

SBnenne wHepuuu. 3aKOH HMHEpUUH. B3amMojencTBue Teln Kak MpUYMHA W3MEHEHHS CKOPOCTH
NBUKEHUS Tell. Macca kak Mepa nmHepTHOCTH Tena. [InmoTHocTh BemiecTBa. CBs3b INIOTHOCTH C KOJIMYE-
CTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIIEeCTBA.

Cuiia kak xapakTepuUCTHKa B3auMozeiicTBusa ten. Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue cuibl
C TIOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS W cuia TshkecTH. Cuila TSOKeCTH Ha JPYTHX TUIaHeTax.
Bec Tena. HeBecomocth. CnokeHue cujl, HalpaBiICHHBIX MO OJHOM mpsMol. PaBHOJEHCTBYIOMIAs CHUJL.
Cuna tpenusi. TpeHue CKOJbKEHUS U TPEHUE TIOKOosI. TpeHue B MpUPOJIe U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO IBIKEHUS TeIa.

2. VI3MepeHue CKOPOCTH MPSMOJIMHEHHOTO IBUKEHUSI.

3. HabGnaronenwe sBIICHUS UHEPIIHU.

ogakrwdE
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4.
S.
6.

Habmtonenne u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBHHU TEll.
CpaBHeHME Macc 10 B3aUMOICUCTBHUIO TE.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON PSIMOM.

Jlabopamopuusie pabomot u onvimel.

1.

w

5.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIApUKa B KUIAKOCTU, MOJICIH dJICKTPHUE-
CKOT'0 aBTOMOOWISI M TaK J1ajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKECHUS OpyCcKa WM MIApUKa MO0 HAKIIOHHON TUIOCKOCTH.
Omnpenenenue MmIOTHOCTH TBEPIOTO Tea.

OnBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTh PaCTSHKCHHS (IedopMaluu) MPYKUHBI OT IMPHIIO-
JKEHHOU CHJIBL.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tella U XapaKTe-
pa CONMpPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenne. CriocoObl yMEHBIICHUS U YBelIHueHus naBieHus. [laBinenue rasa. 3aBUCUMOCTh JlaBjie-
HUS Taza oT 00bEMa, TemnepaTtypsl. [lepenada naBneHus: TBEPABIMU TEIaMHU, KUIKOCTSIMH U ra3aMu. 3a-
koH [lackans. [IlneBMaTuueckue MaluHbl. 3aBUCUMOCTD JABJICHUS KUJKOCTH OT TNyOuHBL. ['mapocraru-
yeckuit mapagokc. CooOmaromuecs cocypl. [ MapaBIndecKue MeXaHu3MBbI.

Atmocdepa 3emnn u arMocdepHoe naBieHue. [IpuyuHbl CyliecTBOBaHUS BO3AYIIHONW O0OIOYKH
3emimn. Onbir Toppuyerum. M3Mepenne aTMocgepHOro JaBieHus. 3aBUCHMOCTh aTMOC(EpPHOro JaBiie-
HUS OT BBICOTHI HaJl ypoBHEM Mops. [TprOopsb! 1715 u3MepeHust arTMocepHOTo 1aBIeHUSI.

JleficTBUE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTamkuBaromas (apXxumenoBa) cuia.
3akoH Apxumena. [TnaBanue Ten. Bo3gyxomiaBanue.

Jemoncmpayuu.

1. 3aBucuMOCTb aBJIEHUS Ta3a OT TEMIIEPATYPHI.

2. llepenaua naBieHUs KHUIKOCTBIO U Ta30M.

3. Coobmarommecs: CoCyabl.

4. T'mapaBinudeckuil nmpecc.

5. IIposiBiaeHue neicTBHs aTMOC(HEPHOTO aBIECHUS.

6. 3aBHCHMOCTB BBHITAKUBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHOW YACTH TeJa U IUIOTHOCTH KH/JI-
KOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcioBue miaBaHMs TelN: MJaBaHWE WM THOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOIICHUS
IIJIOTHOCTEH TeNa U )KUJKOCTH.

Jlabopamopuwvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOMN B MKUAKOCTb YaCTH Te-
Jna.

2. OmpeneneHne BEITAIKUBAIONICH CHIIBI, IEHCTBYIONICH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, NEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT
MAacchl Tela.

4. OrmpIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAJIKUBAIOUICH CHJIBI, IEHCTBYIOIIEH Ha Telo B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTh YaCTH TEJA U OT IJIOTHOCTHU KHUJIKOCTH.

5. KonctpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONpeeseHHe e€ Ipy30noabEM-

HOCTH.

Pa3pea 5. PaGora n MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuno paBHOBecus peiyara. [Ipu-
MEHEHHE TIpaBuja paBHOBECHS pblyara kK OJoKy. «3oiotoe mpaBmio» mMexaHuku. KIIJ] mpocTeix mexa-
HU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunerndeckas u moTeHIManbHas dHeprus. [IpeBpariienne ogHOTO BUIA
MEXaHUYECKOM PHEPTUU B APYroi. 3aKOH COXPAaHEHHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

IIpumephl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpe;[eneHHe pa60TBI CHUJIbI TPEHUA IIPHU PaBHOMEPHOM JABHKXCHUU TEJIa 110 FOpHBOHTaHLHOﬁ
IIOBEPXHOCTH.
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2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.

3. Hsmepenne KIIJl HaKTIOHHOM MJIOCKOCTH.

4. H3yudeHue 3aKOHA COXPAaHEHUSI MEXAHUYECKOUN SHEPTUU.
8 KVIACC

Pa3nen 6. TensioBLIe ABJICHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKON TEOpUM CTpOeHHus BemiecTBa. Macca u pas-
Mepbl aTOMOB M MOJEKyJd. OmbIThl, TOATBEP)KIAIOIINE OCHOBHBIC TIOJOXKEHHUS MOJEKYJIsp-
HO-KMHETUYECKOU TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrannuueckue u amopd-
Hble Tena. OOBsICHEHUE CBOWCTB ra30B, KUAKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHUH MOJICKYIISIPHO-
-KuHeTH4ecKo Teopur. CMauynBaHue U KalWUISIPHbIE sBIIeHUA. TernoBoe paciupeHue u cxaTue.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHHS 4acTwll. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEN SHEPTUu: TeIionepeada u copepuieHne padorel. Bunbl Ten-
JIoTIepelayu: TEIIONPOBOAHOCTb, KOHBEKIIUS, U3ITyUCHHE.

KonnuectBo TemnoTel. Y enabHas TEIOEMKOCTh BellecTBa. TeriooOMeH U TEII0OBOE paBHOBECHE.
VYpaBHenune TeruioBoro Oananca. IlmaBieHue W OTBEpIEBaHUE KPHUCTAUIMYECKUX BEIISCTB. Y IEIbHAS
teruioTa iaBnenus. [lapooOpazoBanue u konneHcanus. Mcnapenue. Kunenue. Y aenbHas TemioTta napo-
oOpa3oBaHMs. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHHSI OT aTMOC(HEPHOTO JABJICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus ToMBa. Y IeJbHas TEIJI0Ta CrOpaHus.

[Tpunnuns! pabdotsel TernoBbix Asurareneit KIIJ[ temnmoBoro asurarens. TermioBble OBUTATENH U
3alIUTa OKPYKaIOIIEH Cpeibl.

3aKOH COXpaHEeHUS U MPEBPAICHHS] SHEPTUHU B TEIUIOBBIX MPOIECcCax.

Jemoncmpavyuu.

Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

Ha6monenue nuddy3um.

Habmtoienue siBaeHit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHHM.

Habnronenune TerioBoro pacumpeHust Tel.

W3meHneHue gaBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUM WIIN OXJIAXKICHHUH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Buasl Tenionepenayun.

OxJtaxkieHre pu COBEPIICHUU PabOTHI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

0. CpaBHeHUE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

1. HaGmroneHue KUIeHus..

12. HaGnroieHre TTOCTOSTHCTBA TEMITepaTyphl IPH TJIaBICHUH.

13. Monenu TEIIOBLIX ABUTATENEH.

Jlabopamopuvie pabomol u onsimol.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKESHHUSL.

OnbIThI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.

OnbIThI 1O HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.

Ompesenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBICHHUS BO3AyXa OT €ro o0héMa M HarpeBaHUS

WJTU OXJIQXKICHHUS.

[IpoBepka THMOTE3bl TUHEHHOW 3aBUCHMOCTH JIJIMHBI CTOMOHMKA JKUIKOCTH B TEPMOMETpHYE-

CKOI1 TpyOKe OT TeMIepaTyphl.

7. Habnromenune M3MeHEHUs BHYTPEHHEH SHEPruu Teia B pe3ynbTare Terionepefadyd U paboThl
BHEIIIHUX CHII.

8. HccnenoBaHue sSBICHHS TEIJIOOOMEHA MTPH CMEITUBAHUH XOJIOJHOMN M TOPSYEH BOIBI.

9. Ompenenenue KOJIMYECTBA TEIUIOTHI, IMMOJYICHHOTO BOJOW MPHU TEIUIOOOMEHE C HArpeThiM Me-
TAJUTMYECKUM LUIUHAPOM.

10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporiecca UCIapeHUs.

12. OnpeieneHre OTHOCUTEBHON BIQKHOCTH BO3/TyXa.

RRoOoo~NoOR~wNE

AR A

o
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13. OnpeneneHue yaensHOW TEIUIOTHI IJIABICHUS JIbA.

Pasznes 7. JjekTpryeckue U MATHUTHbIE SIBJICHUS.

Onextpuszanus Ten. J[Ba poja 3JIEKTPUUECKUX 3apa10B. B3aumoaeicTBue 3apsyKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJEUCTBUS 3apsSKEHHBIX TeNl OT BEJIWYMHBI 3apsA0B M PACCTOSHUSA
MEXy TeJIaMu).

DnexTpuueckoe none. Hanpssk€HHOCTD ayiekTpudeckoro nodst. [IpuHiun cyneprno3unuu 3JaeKTpu-
YEeCKUX I0JIeN (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuyeckux 3apsaoB. DJIEMEHTAapHbIA 3JeKkTpuueckuil 3apsg. CtpoeHue aroma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHHS 3JCKTPUUECKOTO TOKA. VICTOYHMKH MOCTOSHHOIO
ToKa. JIeliCTBUS 3JIEKTPUUYECKOT0 TOKA (TEIIOBOE, XUMHUECKOE, MAarHUTHOE). DJIEKTPUUECKUM TOK B KU -
KOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuiia Toka. DieKkTpuueckoe HarpspkeHue. COnpoTHBIIEHHE IPOBOIHHUKA.
VYaensHOe compoTuBJIeHHE BemlecTBa. 3akoH Oma as yyacTtka nenu. [locienoBaTtensHoe U napaieib-
HO€ COEIMHEHNE IIPOBOIHUKOB.

PaGota 1 MoOmHOCTH AneKkTpudeckoro Toka. 3akoH J[oymns—JIenna. DnexkTpuueckue Henu U Io-
TPEeOHUTEH ANEKTPHUECKON IHEPTUH B ObITy. KOpOTKOE 3aMBIKaHHE.

[Toctosinubie MarHuThl. B3anmozeiicTBie MOCTOSHHBIX MAarHUTOB. MarHutHoe moje. MaruutHoe
nosie 3eMJId M €ro 3HadeHue Juisl *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe 1oJie 3JIEKTPUUYECKOTO
ToKa. [IpuMeHeHne »IeKTpOMarHuToB B TeXHUKe. JleficTBHe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DNeKTpOoABUTaTEIb IOCTOSIHHOIO TOKa. VcIioyib30BaHne 3JIEKTpOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TpaHCHOpTe.

Omnprtel @apanes. SBneHue 37eKTpoMarHuTHON MHAYKIWU. [IpaBmiio Jlenua. DnexkTporeneparop.
CriocoOblI MOTy4eHUs AIEKTPUUECKOM SHEPTUU. DIEKTPOCTAHIINHA Ha BO3OOHOBIISIEMBIX UICTOYHHKAX YHEP-
THH.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa posia »JIeKTPUYECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsII0B.

[TpOBOAHUKY M TUANEKTPUKH.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.

HcTouHnKH OCTOSTHHOTO TOKA.

JIenCTBUA 2IEKTPUYECKOTO TOKA.

0. DnexTpuYecKkuii TOK B )KUIKOCTH.

1. a30BBIit pazpsi.

12. smepeHune CUIlbl TOKa aMIIEPMETPOM.

13. 3mepenne 31eKTPUIeCKOro HAPSDKEHUST BOJIBTMETPOM.

14. PeocTat u Mara3uH COMPOTUBIICHHIA.

15. B3aumoieiicTBIE OCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTHU pa3eNieHus MOT0COB MarHUTa.

17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTHoOe 1oJjie TOKa. DIeKTPOMarHuT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DIEeKTPOABUTATENb TOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJIEKTPOMArHUTHON HHTYKITUH.

23. OnbiTer Dapaes.

24. 3aBUCUMOCTb HAIIPABJICHUS WHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHSI.
25. DIeKTpOoTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmuvie padbomol u onvimol.

1. OnbiThl IO HAOJIOICHUIO YJIEKTPU3AIUH TEJI MHIYKIIUEH U TIPH COPUKOCHOBEHUH.
2. WccnemoBaHue ACMCTBUS IEKTPUUECKOTO MO HA TPOBOAHUKHU M TUAJICKTPUKH.
3. COopka 1 mpoBepKa paboThI SACKTPUICCKOH e MOCTOSHHOTO TOKA.

RBooo~NoOwNE
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V3mepeHue u peryanpoBaHue CUIIbI TOKA.
W3MepeHue U peryarpoBaHue HaNpsHKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3U-
CTOpPa U HAIPSKEHUSI HA PE3UCTOPE.
7. ONBITBI, TEMOHCTPUPYIOIINE 3aBHCUMOCTH 3JEKTPHUYECKOTO COMPOTHBIICHUS MPOBOJHHKA OT
€ro JUIMHBI, IUIOIAAH IONEPEYHOI0 CEYeHNs U MaTepuana.
8. IIpoBepka mpaBwiia CIOXKEHUS HANPSHKECHUNA MPH TOCIEAOBATEILHOM COSAMHEHUH JIBYX pe3u-
CTOpOB.
9. IlpoBepka mpaBuiia JUIs CHJIBI TOKA IIPU HapauIEIbHOM COEIUHEHUH PE3UCTOPOB.
10. Onpenenenue paboOThI AIEKTPUUECKOIO TOKA, UIYLIETO Yepe3 PE3UCTOP.
11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HIYLIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHUS Ha Hell.
13. Onpenenenne KIIJI narpeBarens.
14. NccnenoBaHre MarHuTHOTO B3aUMOJIEHCTBHUS TIOCTOSIHHBIX MAarHUTOB.
15. M3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB TPU X OObEIMHEHUH U Pa3/ICICHUH.
16. UccnenoBanue AeHCTBUS 3JEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbIThL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHITbI B3aUMOJICHCTBHUS KaTyIIIKH C TOKOM M MarHUTa
OT CHJIBI TOKA U HAIlpaBJICHHs TOKA B KaTYyILKE.
18. M3yueHwue aeiicTBUS MAarHUTHOTO TOJISI Ha TPOBOIHUK C TOKOM.
19. KoHctpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEsl.
20. Usmepenne K1/ anexTpoaBuraTrenbHON YCTAaHOBKH.
21. OnbITHl IO MCCIEIOBAHUIO SIBICHUS JIEKTPOMAarHUTHOM MHIYKLMU: UCCIIE0OBaHUE U3MEHEHUN
3HA4YCHUs ¥ HAIIPABJICHHUS WHAYKIIHOHHOTO TOKA.
9 KJIACC

ISR

Pa3zngen 8. Mexannueckue siBJIeHHUS.

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUY €-
CKOTo IBHXEHHS. PaBHOMEpHOE NpsAMOJIMHENHOE IBWKeHuE. HepaBHOMEpHOE NPSMOIMHEWHOE IBUXKE-
Hue. CpelHss U MTHOBEHHAsi CKOPOCTb TeJla [P HEPAaBHOMEPHOM JIBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsMoiuHeiHoe aBikeHue. CBobonHoe najnenue. OnbiThl [anu-
nest.

PaBHOMepHOE ABMKEHHE O OKpYXHOCTH. [lepuoa u yactora obOpamienus. JIuHelHas u yriosas
ckopocTH. LleHTpocTpeMuTENbEHOE YCKOPEHNE.

IIepBbiit 3akoH Hprorona. Bropo# 3akon Herorona. Tperuii 3akon Herorona. IIpuHnun cymnepmo-
3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUila TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS MTOKOsI, ApY-
TUe BUJbI TPEHUS.

Cuna TsKecTH ¥ 3aKOH BCEMUPHOTO TATOTEHHs. Y CKOpeHHe CBOOOAHOTO MajieHus. JIBrKeHue Iia-
HeT Bokpyr Connua. [lepBas kocmuueckas ckopocTs. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue MaTtepuanbHOM TOuku. AGcomoTHO TBEpAOE Teno. PaBHOBecue TBEpIOro Tena ¢ 3a-
KPEIUIEHHOM OChIO BpalieHus. MoMmeHT cuitbl. LleHTp TskecTH.

Nmnynec Tena. U3menenne nMiyinbca. IMIynbsce cuibl. 3aKOH COXpaHEHHs UMITYJbca. PeakTuBHOE
JBUKEHUE.

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa cuil TSHKECTH, ypyrocTH, TpeHus. CBsi3b SHEPTUU U
pabotsl. [loTeHnnanbHas sHeprus Tena, NOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnanbHas sHeprus
ckaroil npyxuHbl. Kunernueckass sHeprus. Teopema O KMHETHYECKOW SHEPruu. 3aKOH COXPaHEHMS
MEXaHNYECKON IHEPTUN.

Jemoncmpayuu.

1. HaGmroneHrne MEXaHUYECKOTO IBUXKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE ITyTed U TPAECKTOPHUIl IBUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.

3. H3mepeHune cCKOPOCTH U YCKOPEHUS MPSAMOIMHEHHOTO JBU>KEHUSI.

4. UccnegoBaHue mpU3HAKOB PaBHOYCKOPEHHOTO JBUKEHHUS.

5. HabmioneHnue ABMXKEHMS Tella MO OKPYKHOCTH.
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HaGmonenne MexaHn4ecKuX sSBICHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkay npu e
PaBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOnHeTa (PU3UKH.

3aBUCHMOCTb YCKOPEHHUS Tella OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Hab6mronenue paBeHCTBa CHJT TP B3aUMOJICHCTBUN TEJI.

HN3mMenenue Beca Tena npu yCKOPEHHOM JBHKECHUU.

. Ilepenaya nmnysbca npyu B3auMOJICHCTBUN Tell.

. IIpeoOpa3oBaHust SHEPTHH TPU B3AUMOJICHICTBUH TEJI.

. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOAECHCTBUH.

. CoxpaHeHue uMIynbca pu adCOIOTHO YIPYIOM B3aUMOJEHCTBUM.

. HaOxnronenue peakTMBHOTO JIBUXKEHUS.

. CoxpaHeHnue MEXaHU4YECKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

. CoxpaHeHue MEXaHUYECKON HEPryU IIPU JBMXKEHUU TeJla MO J€HCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

2.

w

©ooNo

10.

11.

KoncTpynpoBanue TpakTa ajs pa3roHa U JaJbHEUIIEro paBHOMEPHOIO JIBUXKEHUS [IapUKa WU
TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJbXKEHHsI OpyCKa WM JBMKEHUS IIapuKa MO HAKJIOHHOMN
IIJIOCKOCTH.

Omnpenenenre ycKOpeHUs Tela MNPy PAaBHOYCKOPEHHOM JIBUKEHHH 110 HAKIIOHHOM MIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JABM)KEHUU O€3 Hadallb-
HOM CKOPOCTH.

[IpoBepka runoressl: €ciy Npu PaBHOYCKOPEHHOM JIBM)KEHMM 0€3 HayaJbHOM CKOPOCTH IYTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEeIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIbI HOPMAJIbHOTO JJaBJIECHMUSL.
Onpenenenue kodhhueHTa TPEHUS CKOIBKCHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS MPH PABHOMEPHOM JBIKEHUHU Tela M0 FOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue paboOThI CUIIBI YIIPYTOCTH NMPU NOIBEME IPy3a C UCIOJIB30BAHUEM HEIMOIBUKHOTO
Y TIOJABUKHOTO OJIOKOB.

W3ydenne 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Kos1e0aHusI M BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUN: IEpUO/l, YaCTOTa, aMIUIUTY/Ia.
MatemaTtuueckuii U Ipy>KMHHBIN MasTHUKY. [IpeBpalieHne sHeprun npu KoiaedaTeIbHOM JABHKEHUU.

3aryxatomue konebanus. BeiHyxeHHbIe Konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOMCTBA
MEXaHUYEeCKHX BOJIH. [IpoosbHbIE M TONEpeYHbIe BOJIHBI. [[TMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHe-
HUs. MexaHn4ecKue BOJIHBI B TBEPIOM Telle, CEHCMUUYECKUE BOJIHBI.

3Byk. [')poMKOCTb 3ByKa U BeIcOTa TOHA. OTpakeHue 3ByKka. IHQpa3ByK U ylIbTpa3ByK.

JHemoncmpayuu.

1. HabGmonenue koyie0aHU TE MO ACHCTBUEM CHJIIBI TSHKECTU U CUJTBI YIIPYTOCTH.

2. Habmonenue xonebaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabGmronenne BEIHYKICHHBIX KOJICOAHUN U pe30HaHCA.

4. PacmpocTpaHeHHe IPOIOJIBHBIX U MOMEPEYHBIX BOJIH (HA MOAEIH).

5. HaOnroneHue 3aBUCMMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHi pe30HaHC.

Jlabopamopuvie pabomol u onsimol.

1. OmnpezneneHue 4acTOTHI U MEpHOA KOIeOaHUH MaTeMaTHYECKOT0 MasiTHUKA.

2. OmpeneneHue 9acTOTHI U TIepro/Ia KoJeOaHwid TPYy>KHHHOTO MasiTHHKA.

3. MHccrnenoBanue 3aBUCUMOCTH IMEepHO/Ia KoJeOaHMI MOJBEIIEHHOTO K HUTH TPy3a OT JUIMHBI HU-
TH.

4. WccnenoBanue 3aBUCUMOCTH lepro/a KojaeOaHHii IPYKUHHOTO MasiTHUKA OT MacChl Ipys3a.

5. TIpoBepka HE3aBUCUMOCTH MEpPHOIa KOJICOaHUH TPy3a, MMOJABEIICHHOTO K HUTH, OT MaccChl rpy3a.

6. OnbITEl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTb IEpHO/a KOJICOAHWN NPYKUHHOTO MAasTHHKA OT
MAacchl Ipy3a M KECTKOCTH MPYKUHBL.

7. W3mepeHue ycKOpeHUs! CBOOOIHOTO MaJICHHUS.

Pa3nea 10. DJaeKTPOMArHUTHOE MOJIE€ U DJIEKTPOMATHUTHBIE BOJHBI.
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DNEeKTPOMArHuTHOE MoJie. DJIEKTPOMarHuTHbIe BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. [Ika-
J1a DJIEKTPOMArHUTHBIX BOJH. Vcnosnb30BaHuE 3JIEKTPOMAarHUTHBIX BOJIH JJISE COTOBOU CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHoBbIe CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimol.
1. WM3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIFHOTO TeedoHa.
Pasznen 11. CBeToBbIe IBJICHUS.
JlyueBast monenb cBera. Mcrounuku cera. IIpsmonuHelHOe pacnpoCTpaHEHHE CBETA. 3aTMEHUS
Comnnua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaXKEHHUSI CBETA.
[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBera. Mcnomb-
30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.
Jlunza. Xonx nydeirt B muH3e. OnTHdeckas cucrema (poroanmnapara, MUKpOCKOIa U Teneckona. I'ma3
KakK ONTHYecKasi cucTeMa. bIu3opyKocTh U 1aTbHO30PKOCTb.
Paznoxxenue OGenoro cBera B crekTp. OmnbiTel HpioToHa. CroxeHHE CHEKTpajibHBIX I[BETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuyenue n300pakeHHit B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBOI.
Xon nydeit B cobuparomieit muH3e.
Xop Jiydell B pacCenBaroLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Ipunuun nevictBus Goroanmnapara, MUKPOCKOIA U TEIECKOIIA.
10 Monuenb riasa.
11. PaznosxeHue 6€10ro CBETa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1BETOB.
Jlabopamopuvie pabomsl u onsimol.
1. HUccnenoBanue 3aBUCHMOCTH yTila OTPaKEHUSI CBETOBOT'O JIy4a OT yIiia MaJIeHus.
2. VI3yueHue XapaKTEPUCTUK N300paKEHUS MPEIMETA B INIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCUMOCTH YIila MPENIOMIICHHS CBETOBOTO Jyda OT yria MaJeHUs Ha TpaHUIle
«BO3J1YX—CTEKJIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Ompenenenue POKYCHOTO PACCTOSIHUS U ONITHUECKOU CUJTBI COOMPATOIIEH JIMH3BL.
OnBITHI 1O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OMBITHI TI0 BOCOIPUATHIO IIBETA MPEAMETOB MPU UX HAOIIOACHUH Yepe3 IBETOBbIC (DUIIBTPHI.
Pa3z[en 12. KBaHTOBEIE IBJICHHS.
OmneiTel Pezepdpopaa u mianerapHas mozaens aroma. Moaens atoma bopa. Mcnyckanue u normno-
nieHue ceera atomMmoM. KBaHThI. JInHeluaThie CIEKTPBHI.
PannoaktuBHOCTH. Anba-, 6eTa- u ramma-u3aydenus. CTpoeHre aToMHOro siipa. Hykimonnas mo-
JieJib aTOMHOTO sjipa. M3oTonbl. PagunoaktuBHble npeBpaienus. [lepuoa nonypacnaga aTOMHBIX SAEP.
SAnepHbie peakiiun. 3aKOHBI COXpaHEHUS 3apsI0BOTO U MAaCCOBOTO YMCEI. DHEPIHs CBSI3M aTOMHBIX
sep. CBsi3b Macchbl M Hepruu. Peakiuu cunTe3a u genenus saep. Mcrounnku sHeprun ConHIA U 3BE3].
AnepHas sHepreTuka. JlecTBUS palMOAaKTUBHBIX N3JIy4€HUH Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrexTpsl U3JIy9CHUS U TIOTJIOMIECHHUS.
CrexTpsl pa3aTu4HbIX Ta30B.
CrnexTp Bomopo/ia.
Habmonenue TpekoB B kamepe BuibcoHa.
PaboTta cuéTunka HOHU3UPYIOMIUX U3TYUYECHUMN.
Perucrpanus nznydenusi npupoAHBIX MUHEPAJIOB U MTPOTYKTOB.
.]Iaéopamopubte padomul u onvimol.

CoNoR~LNE

No ok

o UE W
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HabmtoneHne CrijionHbIX M TUHEHYaThIX CIIEKTPOB U3ITyUYCHHUS.
2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIIBI 1O TOpMO3HOMY myTH (1o oTorpadu-
SIM).

3. H3mepenue paanoakTUBHOTO (hoHa.

IToBTOpPHTE/ILHO-000011IAK0 LN MOLYIb.

[ToBTOpUTENBHO--00001AIOIIUI MOAYIb MTPEeIHA3HAYEH ISl CUCTeMaTU3alMi U 0000IIeHNs Ipe-
METHOTO COJICpKaHUSI U OIBITA ACATEIBHOCTH, TPUOOPETEHHOTO NPU M3YYEHHH BCETO Kypca (U3UKH, a
TaK)Ke JJIs MOJTOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMeHY Mo (pu3uke A o0ydarouuxcs, Bbl-
OpaBIIKX 3TOT Y4eOHBIN MpPEaAMET.

[Ipyu u3ydyeHuu 1aHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JESTEIBHOCTH, Ha OC-
HOBE KOTOPBIX 00eCleunBaeTCs JOCTHKEHNE MPEIMETHBIX U METAIPEIMETHBIX IUIAHUPYEMBIX Pe3yibTa-
TOB 00y4eHUsl, POPMUPYETCS] €CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOEHUE HAaYYHBIX METOJ0B HCCIIEI0-
BaHUS SBJICHUN MPUPOIBI U TEXHUKH, OBJIA/ICHUE YMEHUSIMU OOBACHATh (PU3UUECKUE SBICHUS, IPUMEHSS
MOJIy4YE€HHBIE 3HAHMSI, PellaTh 3aJ]a4ui, B TOM YHCIIe KaYeCTBEHHbIE 1 SKCIIEPUMEHTAIIbHEIE.

[TpuHIMNHATBHO AEATENBHOCTHBINA XapakTep JAHHOTO pa3zesia pealm3yercs 3a CUET TOro, 4To 00y-
YarolIMecs BBIOTHSIOT 3aJaHusl, B KOTOPBIX UM MpeJiaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAaHUH PAacIO3HABATh U HAYYHO OOBACHATH (PU3UUECKUE SBICHUS B OKPY-
JKarolIel MPUPOe U MOBCETHEBHOM JKU3HH,

MCIIOJIb30BATh HAYYHBIE METOABI UCCIIEAOBAHMS (PU3NIECKUX SBJICHUN, B TOM YUCIIE JUIS TIPOBEPKU
TUIOTE3 U OMyYEHHUS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HAay4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTH)KEHHI COBPEMEHHBIX TEXHOJIOTHH, HAmpUMeED,
MIPAKTUYECKOT0 MCMHOIB30BaHUS PA3IUYHBIX UCTOYHHKOB SHEPTrUU HA OCHOBE 3aKOHA MPEBPAILLEHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTHUH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenune ¢pu3ukm Ha ypOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs HAIIPABJICHO HA JOCTHIKEHHUE JIMY-

HOCTHBIX, MCTAIIPECAMCTHBIX U MPCAMCTHBIX O6pa3OBaTeJILHBIX PE3YyJIbTATOB.

B pesynbrare uzydenus UMKy Ha ypoBHE OCHOBHOTO 00111ero oopazoBaHusi y ooyydaromierocs 0y-

IyT cOPMHUPOBAHBI CIEAYIONIUE JINYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTprMoTU4YeCKOro BOCIIUTAHUSA:

- IPOSIBJIEHUE MHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKON (PU3HUECKOM HAYKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3UKOB,;

2) rpa:KIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTH K aKTHBHOMY YYaCTHIO B O0CY)KJIECHHH OOIIECTBEHHO 3HAYUMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C MTPAKTUYCCKUM MPUMEHEHHEM JJOCTHKEHUHN (PU3UKU;

- 0OCO3HAaHHUE BAXKHOCTU MOPAJIbHO--3THYECKUX IIPUHIUIIOB B J€ATEIbHOCTH YUEHOTO;

3) acTeTM4eCKOr0 BOCIIMTAHMS:

- BOCIIPUSTHE CTETUYECKUX KauecTB (pU3nuecKkoi HayKu: e€ TapMOHHUYHOTO IOCTPOCHUS, CTPOrOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

- OCO3HaHHE IEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOT'O MHCTPYMEHTA IMO3HAHUS MUPA, OCHOBBI pa3-
BUTHSI TEXHOJIOTHH, BaXKHEHIIEH COCTABISAIOIIEH KYJIbTYpbI;

- pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKOMN AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHs:

- OCO3HaHME LIEHHOCTH 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaXKHO-
CTH TNpaBui 0€30IIaCHOIO IOBEJIEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C JIEKTPUYECKUM U TEIUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HABBIKA Pe(PIICKCUH, TPHU3HAHNE CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ IpaBa y
JPYTOro 4e0BeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- aKTUBHOE y4acTHE€ B PELIEHUH IMPAKTHUUECKUX 33Ja4 (B paMKax ceMbU, 00pa30BaTENIbHON OpraHu3a-
IIUHU, TOPO/Ia, Kpasi) TEXHOJOTUYECKON M COLIMAIbHOW HAIpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U
buznYeCKUX 3HAHMIA;

- HHTEpEC K MPaKTUYECKOMY U3yUeHUI0 Tpodeccuil, CBSI3aHHBIX C PU3UKOI;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpUEHTAalMsl Ha IMpUMEHEHUE (U3NYECKUX 3HAHUM N7 pelIeHHs 3aJad B o0JacTU OKpYKarolien
CpeJibl, IUTAHUPOBAHUS IIOCTYIIKOB U OLIEHKH MX BO3MOKHBIX IOCIEACTBUM [Tl OKpYXKarOIel cpebl;
- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM U MyTel UX pelieHus;

8) axanTanuu K U3MEHSIOIIMMCH YCJIOBUSAM COLMAIBHON U MPUPOIHOM CPe/Ibl:

- HOTPEOHOCTh BO B3aUMOJICHCTBUU IPH BHINOJHEHUM HCCIEJOBAHUM M IMPOEKTOB (PU3NUYECKON
HaIPaBJIECHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSITENbHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIe (POPMYIUPOBATH UJIEH, TIOHATHUS, TUIIO-
Te3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTE! B 00JacTH (pU3MKU;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

- CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPHUPOAbI, 00IIECTBA U IKOHOMUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DPM3UUECKUX 3HAHUM;

- OLIEHKA CBOUX JEMCTBUI C y4ETOM BIIMSHUS HA OKPYKAIOLIYIO CPENlY, BO3MOKHBIX INI00AbHBIX M0-
CIIEICTBUM.

METAINIPEIJMETHBIE PE3YJIbTATHI

B pesynbpTaTre ocBOoeHHS TporpamMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

06yanOHlCFOC${ 6yI[YT C(pOpMI/IpOBaHBI METaNnpeaIMETHBIC PE3YyabTAaThbI, BKIIIOYAIONIUEC ITIO3HABATCIBHEIC
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YHUBEpCaJbHbIC ydeOHbIC JEUCTBUSA, KOMMYHUKATUBHBIC YHUBEpCAIbHbIC Y4eOHBIC ACHCTBHS, Peryis-
TUBHBIE YHUBEPCAJIbHbIE yUeOHbIE NEHCTBUS.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:

® BBIBISITH M XapaKTEPU30BATh CYIIECCTBEHHBIC IPU3HAKU OOHEKTOB (SIBIICHUH );

® YCTAaHABIIMBATH CYIIECCTBEHHBIA MPHU3HAK KiIaccH(DHUKAIMKM, OCHOBAHUS JJisi 000OIICHUS U CpaB-
HEHUS;

® BBISBISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHSI B PacCMAaTPUBAEMBIX (DaKTax, JAHHBIX W HaOII0-
JCHUSIX, OTHOCSIIIUXCS K PU3NYECKUM SBICHUSM;

®  BBIBISTH IPUUMHHO--CJICICTBEHHBIE CBS3H MPU U3YUYECHUU (PU3NYECKUX SBICHHUM U MPOLIECCOB,
JIeN1aTh BBIBOJBI C HMCIIOJNb30BAaHUEM JEAYKTUBHBIX M MHIYKTUBHBIX YMO3aKIJIIOUEHHUH, BBIABHU-
raTh TUTIOTE3BI O B3AMMOCBS3SIX (PH3NIECKUX BEITUYNH;

® CaMOCTOSITEJILHO BBIOMpaTh CIOCOO perieHus ydeOHoM (u3udeckor 3amaun (CpaBHEHHUE He-
CKOJIbKMX BapHUaHTOB pELIEHUS, BEIOOp Hanboiee MOAXOIAUIEro ¢ yU€TOM CaMOCTOSITENIbHO BhI-
JIEJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

®  JCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIILCKUNA HHCTPYMEHT ITO3HAHUS;

® [IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOKHBIM (PU3NUECKUN IKCIIE-
PUMEHT, HEOOJIbIIIOE HCCIIeJOBaHNE (PU3UUECKOTO SIBJICHNUS,

® OICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAILIHIO, TOTYUYEHHYIO B XO/€ UCCIe10-
BaHUS WM SKCIIEPUMEHTA;

® CaMOCTOSTENBHO (OPMYTUPOBATH OOOOIICHHWS ¥ BBIBOJBI IO PE3ylIbTaTaM IPOBEAEHHOTO
HaOII0/IeHUs, OTIBITA, UCCIIEIOBAHNUS,

® [IPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (GU3NUSCKUX MPOIECCOB, a TAKIKE BBIIBHU-
raTh IPEANOI0KEeHN 00 UX PA3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6Gora ¢ undopmanmeii:

® PUMECHSATH Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI IPHU TIOUCKE U 0TOOpE MHPOpMAITUN
WJTU TaHHBIX C YYETOM MPEUIOKEHHON yueOHOW (pU3nuecKon 3a/1auu;

® aHaJIM3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UH(DOPMALIUIO PA3TUYHBIX BUIOB H
(dbopM mpescTaBIeHUS;

® CaMOCTOSITETILHO BBHIOMPATHh ONTUMAIBHYIO (HOPMY MpeaCcTaBiIeHUs HHPOPMAIMK U WUIUTIOCTPH-
pOBaTh pelraeMbie 3a7a4l HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, HHOU rpaduKoi M UX KOM-
OMHALIUSAMU.

KoMMmyHuKaTHUBHBbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

e B xoj/e o0CyXIeHUsI y4eOHOro MaTepuania, pe3ylbTaToB JTabOpaTOpHBIX paboOT M MPOEKTOB 3a-
JaBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOil TeMbI M BBICKA3bIBATh WJICH, HAIICICHHBIE HA pe-
HICHUE 33J1a4¥ ¥ TIOJIIEp’)KaHne 01aroXenaTeIbHOCTH OOIIEHNS,

® CONOCTaBJIATh CBOM CYXKIEHHUS C CYKIEHHUSMHU IPYT'MX YYaCTHHUKOB Jauanora, oOHapyXUBaTh
pa3IM4Me U CXOJICTBO MO3UIIMIA;

® BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e yOIUYHO MPEACTABIATH PE3YIbTAThl BHIIOJHEHHOTO (PU3MUECKOTO OMBITA (IKCIIEPUMEHTA, UC-
CJIeIOBaHMUsI, IPOEKTA);

® TIOHMMAaTh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW W MHAMBUIAYaTLHON pabOTHI MPHU pele-
HUU KOHKPETHOH (pU3nYecKoi MpoOIeMbl;

® [PUHUMATh LEIU COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS MO €€ JOCTHIKEHUIO:
pacmpenensats poiu, 00CyKAaTh MPOIECCHl U Pe3yIbTaThl COBMECTHON paboThI, 00001IaTh MHE-
HHUS HECKOJIBKUX JIFOJICH;

® BBINIOJHATH CBOIO 4YacTh PabOTHI, JOCTUTAs KAaueCTBEHHOTO pe3ylibTaTa Mo CBOEMY HampaBlie-
HUIO U KOOPAUHUPYS CBOU JAEHCTBUA C JPYTMMH YWICHAMU KOMaH/Ibl;

® OIICHWBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIBHO Chop-
MYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.
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PeryasiTuBHble YHHBepCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranuszaums:

®  BBIABIIATH NPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaLUsX, TPEOYIOUINX Uil pelieHus pusmnue-
CKHX 3HAHMI;

® OpHUEHTHUPOBATHCS B PA3IMYHBIX MOJAXOAAX MPHUHATUS pElIeHU (MHAMBUIYAIbHOE, IPUHATHE
pellieHus B IpyMIle, IPUHITHE PELLICHUI TPYIOoi);

® CaMOCTOSTENILHO COCTABJIATh AITOPUTM peLIeHUs (PU3MYECcKON 3a/laud WM IUlaHa UCCIIel0Ba-
HUS ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBATh MPe-
JlaracMble BApUAHTHI PELLICHUN;

e jenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, IMOLHOHAJILHBIN HHTEJLICKT:

® 1aBaTh a/ICKBATHYIO OLICHKY CUTYyalluu U IPEIJIararh IUIaH €€ U3MECHEHUS;

e OOBSCHATH MPUYHHBI TOCTHKECHHUS (HEIOCTHIKECHUS) PE3yIbTATOB JIEATEIBHOCTH, 1aBaTh OLECHKY
pUOOPETEHHOMY OTIBITY;

® BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTD (B TOM YHCIIE B XOJ BBIIOIHEHUS (PU3HYECKOTIO UCCIIEN0-
BaHUS WJIM IPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIbCTB, H3MEHUBIINXCS CUTYalUi, YCTaHOBIICH-
HBIX OIIMOOK, BOZHUKILNX TPYIHOCTEM;

® OLEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIU U YCIOBUSAM;

® CTaBUTb ceOs HAa MECTO JIPYrOro 4eiaoBeKa B XOJI€ Cllopa WM AUCKYCCHU Ha HAyYHYIO TeMY, IO-
HUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

® [IpU3HaBaTh CBOE MPaBO HA OMIMOKY MPHU PEelICHUH (U3MUECKUX 3a/1a4 WIM B YTBEPXKICHUSIX HA
Hay4YHBIE TEMBI U TAKOE YK€ MPABO JAPYroOro.

INPEAMETHBIE PE3YJIbTATbBI

K koHIly 00y4yeHus B 7 KJacce IpeIMETHbIE pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPAXKaTh

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® UCMOJb30BaTh MOHATHUSA: (PU3NUYECKHE U XUMUYECKUE SBJICHUS, HAOII0JeHUe, SIKCIIEpUMEHT, MO-
JieNb, TUTIOTE3a, AUHULBI (PU3MUYECKUX BEJIWYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS Be-
miectBa (TBEpIOE, XKHUIKOE, ra3000pa3HOE), MEXaHUYECKOE JBI)KEHNE (PaBHOMEPHOE, HEPABHO-
MEpHOe, NPSAMOJIMHEHHOE), TPAaeKTOpHs, PaBHOAEUCTBYIOLIas cwia, aedopmauus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuyath sBieHUs (AUddy3us, TermIoBoe NBUKEHUE YaCTHIl BEIeCTBA, PABHOMEPHOE JIBHIKE-
HUE, HEpaBHOMEPHOE JIBW)KEHHE, UHEPLUs, B3aUMOJICHCTBHE TeJ, paBHOBECHE TBEPJBIX TEIN C
3aKpeIUIEHHON OChIO0 BpallleHUs, Mepeaada AaBlIeHHs] TBEPABIMH TEIaMH, KUAKOCTSIMH H ra3a-
MU, aTMOC(EepHOe /aBJeHHe, IIJIaBaHue Tell, MPEBPaIeHNs] MEXaHUYECKON SHEPrHH) 10 ONHca-
HUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE
SIBJICHUE;

® pacro3HaBaTh MPOSBICHHE HM3YYCHHBIX (PU3MUYECKHX SBICHHHA B OKPYKAIOIIEM MHpPE, B TOM
grcie pu3nuecKue sIBICHUS B IPUPOJIE: TIPUMEPHI IBUKECHUS C PA3THUYHBIMU CKOPOCTSIMH B JKH-
BOI M HEXXMBOH NPUPO/IE, IEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EpHO-
TO JABJICHUS HA )KMBOW OpPTraHW3M, TUTABaHUE PHIO, PHIYArd B TEJIE YEIIOBEKA, IIPU STOM IIEPEBO-
JMTh MPAKTUYECKYIO 3a/1auy B y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOICTBA (pU3HAKK) HU3U-
YECKUX SIBICHUM;

® OIHUCHIBATh U3YYEHHBIEC CBOMCTBA TeN U (PU3NUECKUE SABICHUS, UCTIONb3YsS (PU3NUECKUE BETUYHU-
HBl (Macca, 00BEM, MIIOTHOCTH BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CHJIa
VIIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHIIa TPEHUs, JaBlieHne (TBEPIOTO Tea, KHUIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHHUYecKas paboTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIBI, KO3 (-
(UIMEHT TOJIE3HOTO JEHCTBUS MEXaHW3MOB, KHUHETHYECKas M MOTECHIMAIbHAs YHEPrus), MpH
OINMCaHUM MPABUWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIOIb3yEeMbIX BEJIMUMH, UX 0003Haue-
HUS ¥ eIWHUIB (PU3WYECKUX BEIWYMH, HaXOANUTh (YOPMYIIBI, CBA3BIBAIONINE JaHHYIO (QH3UUe-
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CKYIO BEJIMUMHY C APYTUMH BETUYMHAMH, CTPOUTH I'paMKy U3y4EHHBIX 3aBUCUMOCTEH (QH3U-
YECKHUX BEJIMYUH;

® XapaKTepU30BaThb CBOMCTBA TeJ, (PM3UYECKUE SBJICHUS M IPOLIECCHI, UCIONb3YS MpaBUia CIlIO-
KEHMs cuil (BIOJIb OJHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackains, 3akoH ApxuMmena, IpaBUIIO
paBHOBecHs ppluara (010Ka), «30J10TO€ PaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsI MEXaHNYECKOH
SHEPIUu, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTeMaTH4e-
CKO€ BBIPa)KEHUE;

e OOBICHATH (PU3HUECKUE SIBICHUS, IPOLECCH U CBOICTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTY-
alMi MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUMHHO--CIEICTBEHHBIC CBS3H,
CTPOUTH 00BsICHEHHE U3 |—2 JIOTWYECKHX LIaroB ¢ OMOPoi Ha 12 M3ydyeHHBIX CBOWCTBA (hU3H-
YECKUX SIBJIICHUH, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pewath pacy€THbIE 3a7auu B 1-2 nelcTBUS, UCIIOIb3Ys 3aKOHBI U ()OPMYIIbI, CBA3BIBAIOIINE (HHU-
3UUYECKHE BEIMUYMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4yl 3alMCBIBATh KPATKOE YCIIOBUE, 101~
CTaBIATH (pU3MUECKHE BEIUYMHBI B (POPMYJIbl M IMPOBOJIUTH PAcUEThl, HAXOAUTH CIIPABOYHbIE
JaHHbIe, HEOOXOAUMBIE ISl PEIICHHS 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYSHHOU (pu3nue-
CKOH BEJIMYUHEI;

® pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3NIECKUX METO/IOB, B OIH-
CaHMM MCCJIEI0BAaHUS BBLIEIATH MPOBEPAEMOE MPEANOI0KEHUE (TUIOTE3y), pa3auyarh U HH-
TepIPETUPOBATh MOJTYYEHHBIH Pe3yiIbTaT, HAXOUTh OIIMOKU B XOZ€ OMbITA, JIeJIaTh BHIBOJIBI 110
€ro pe3yiabTaram;

® [IPOBOJUTH ONIBITHI 10 HAOIIOEHUIO (PU3UUECKUX SIBICHUHM MM (GU3NUYECKUX CBOMCTB Tel: Gop-
MYJHMPOBATh MPOBEPsiEMble MPEAINOJIOKEHHs], COOUPaTh YCTAHOBKY M3 HPEIJIOKEHHOro 000py-
JIOBaHUSI, 3aIMCHIBATH XOJI OIBITA M (POPMYITUPOBATH BBHIBOJIBL;

®  BBINOJIHATH MIPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, Macchl Tena, 00bEMa, CHIIbI U TeMIlepa-
TYpBI C UCIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aMUCHIBAThH MTOKa3aHUs MPUOO-
POB € y4€TOM 3a/1aHHOI a0COIFOTHOMN MOrPENIHOCTH U3MEPEHUI;

® [IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BEJIMUYMHBI OT JPYTroi C MCIIOJIb30-
BaHUEM IPSAMBIX U3MEPEHUN (3aBUCHUMOCTHU IYTH PaBHOMEPHO JIBUXKYILETOCs Tela OT BPEMEHH
JBUKEHMSI T€Jla, CUJIbl TPEHMSI CKOJIbKEHMsI OT Beca Tella, KauyecTBa 00pabOTKM MOBEPXHOCTEN
TeJl U HE3aBUCUMOCTH CHUJIbl TPEHHUS OT IUIOIIAH CONPUKOCHOBEHMSI TE€J, CUJIbI YIPYTOCTH OT
YAJMHEHUS PYKUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOW YaCTH Tella U OT IUIOT-
HOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT ITyOMHBI, HA KOTOPYIO MOTPYKEHO
T€J0, YCIOBUN IUIaBaHMsI TE€J, YCIOBUI paBHOBECHUS pbluara U OJIOKOB), y4acTBOBaTh B IJIAaHU-
pOBaHUHU Y4eOHOI'O HCCIeOBaHMs, COOMpPATh YCTAaHOBKY M BBIINOJHATH HW3MEPEHHUs, CIEays
MPEJI0KEHHOMY IUIaHy, (PUKCUPOBATh pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX Be-
JIMYUH B BUJIE MPEAJIOKEHHBIX TaOIUI U TpaUKOB, enaTh BBIBOJBI 110 pe3yIbTaTaM HCCIIEN0-
BaHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIWYHMH (IJIOTHOCTH BELIECTBA KMJIKOCTU M
TBEPAOIO Tea, CHJIa TPEHUS CKOJBbXXECHMsS, NABICHUE BO3[yXa, BBITAJIKHUBAIOIIAS CHJIA, JIEH-
CTBYIOILIAasl Ha MOTPYKEHHOE B JKUJIKOCTh TEJO0, KOIPPUIMEHT MOJIE3HOTO AEHCTBUS MPOCTHIX
MEXaHU3MOB), CJeays NPEATOKEHHON MHCTPYKLMHU: MPU BBIIOJHEHUH H3MEPEHUil coOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE NCKOMOMN BEIMYNHBI;

e coOuoJaTh NMpaBuiia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1a0opaTOpHBIM 000pYyI0BaHUEM;

® yKa3bIBaTh MPUHIMIBI IeHCTBUA MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, H-
HaMOMETp, COOOIIAIONINECs] COCybl, OapoOMeTp, pbluar, MOABMXHBIA M HEMOJBHKHBIA OJIOK,
HAKJIOHHAs MIJI0CKOCTH;

® XapaKTepU30BaTh MPUHLUIIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB C
OTOpOM Ha MX ONMHCaHUA (B TOM YHCIE: MOAIIUIHUKY, YCTPONCTBO BOJIONIPOBOA, THApaBINYE-
CKHUI IIpECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETD), UCIIOJIb3Ysl 3HAHUS O CBOM-
cTBax (pU3MUECKUX SBJICHUM U HEOOXOIUMBbIE (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOAUTH NMPUMEPH! (HAXOJUTh MHPOPMALUIO O MPUMEpPaX) MPAKTUYECKOTO HCIOJIb30BaHUS
($u3MYeCKUX 3HAaHUH B MOBCEIHEBHOM XM3HU JUIs oOecriedeHns: 0€30MacHOCTH pU 0OpalleH!H
¢ mpulOopaMu U TEXHUYECKHMMH YCTPOHMCTBAMH, COXPAHEHMsS 3JI0pPOBbS U COOJIIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILEN CPELE;
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® OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpManuu B HTEpHETE B COOTBETCTBUM C 33aHHBIM I10-
HCKOBBIM 3aIllpOCOM, HA OCHOBE HMEIOIIMXCS 3HAHUM U NMyTEM CpPaBHEHHUS Pa3INYHbIX UCTOYHHU-
KOB BBLIEJIATh MH(POPMAILMIO, KOTOpasl SIBJISAETCS MPOTUBOPEYMBOM MIJIM MOKET OBITh HEAOCTO-
BEpHO;

® UCIMOJb30BaTh IPU BBINOJIHEHUH YUYEOHBIX 3aJaHUH HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy Gpusnde-
CKOTO COJIEp>KaHMsl, CIIPAaBOYHBIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiaaeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOdpa3oBaHus MH(YOPMAIMK U3 OJHOW 3HAKOBOM CUCTEMBI B JIpY-
I'yro,

® C03/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHbBIE U YCTHBIE COOOILEHHUSI HA OCHOBE 2—3 UCTOYHHU-
KOB HH(popMaluu (PU3HYECKOTO COJIEpkKaHUS, B TOM YUCIIe MyOIMYHO JIes1aTh KpaTKhe coooIie-
HUS O pe3ysbTarax MPOEKTOB WIH y4EOHBIX UCCIIEIOBAHUMN, IPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh
W3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3HKHU, COPOBOXKIATh BHICTYINICHHE [TPE3EHTALUEH;

® [IpU BBHIIIOJHEHUHU Y4EOHBIX MPOEKTOB U UCCIENIOBAHUN pacIpeieisiTh 005 3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTaBJICHHBIMU 33Ja4yaMU, CJIEAUTH 32 BBINOJIHEHUEM IUIaHA JIEUCTBUH, aJleK-
BaTHO OLIEHMBAaTh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTb I'PYIIIbI, BBICTPAUBAaTh KOMMYHUKATHB-
HO€ B3aUMO/JICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOLIHX.

K koHIy 00y4yeHus B 8 kJiacce mpeIMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® HCIIOJIB30BAThH MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KCHHE aTOMOB M MOJIEKYJI,
arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tella, HACHIIEHHBIH U HEHa-
CBHILICHHBIN Map, BJIAXHOCTh BO3J]lyXa, TeMIIEpaTypa, BHYTPEHHSs SHEPrusi, TEIIOBOW JIBUTa-
T€Jb, JIEMEHTAPHBIA JEKTPUUECKUN 3apsf, dJIEKTPUUECKOE T0JIE, IPOBOJHUKNA U JUDJIEKTPHU-
KM, TOCTOSIHHBIN AJIEKTPUYECKHUI TOK, MAarHUTHOE I10JIE;

® pa3nMyaTh sIBJIEHUS (TEIUIOBOE PACHIMPEHHE U CHKAaTUe, Telionepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHUE, KaIWUIAPHBIE SBJICHUS, UCIIAPEHUE, KOHJEHC AL, TUIABJICHUE, KPUCTAIIIN3aLus
(oTBepaeBaHue), KUTIEHUE, TeIIonepenaya (TerionpoBOAHOCTb, KOHBEKIIHS, U3IIYYEHHE), dIICK-
TpU3aLus Tel, B3aUMOJEHUCTBUE 3apsJ0B, NEUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKa-
HUE, B3aUMOJICHCTBUE MArHUTOB, JAEMCTBHE MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, JJIEK-
TPOMarHuTHasE MHAYKLKS) IO OMMCAHUIO UX XapaKTEePHbIX CBOICTB M HAa OCHOBE OIIBITOB, Jie-
MOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pacro3HaBaTh MPOSABICHHE M3YYECHHBIX (PU3MUYECKHX SBICHUHA B OKpPYKAIOLUIEM MHPE, B TOM
qucie pU3NUecKue sIBIEHUS B IPUPO/IE: MOBEPXHOCTHOE HATSHDKEHUE U KalWJUISIPHbIE SBJICHUS B
MIpUPO/Ie, KPUCTAIbI B IpUpoJie, u3ityueHue CoiHIa, 3aMep3aHrie BOJI0EMOB, MOPCKUE OpH3bI,
o0pa3oBaHMe POCHI, TYMaHa, UHEs, CHEra, JIeKTPUUECKUe SIBJICHUS B aTMocdepe, IeKTpude-
CTBO >KMBBIX OpPraHM3MOB, MarHUTHOE I0JIe 3eMJIH, Apeii( MOII0COB, POJIb MAarHUTHOTO MOJIS
JUIS )KU3HU Ha 3eMiie, MOJIIpPHOE CHsIHUE, IIPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B y4eO-
HYI0, BBIJIENIATD CYIIECTBEHHBIE CBOICTBA (IPU3HAKN) PUBNUYECKUX SBIICHUM;

® OINUCHIBATh U3YYEHHBIE CBOICTBA TeN M (U3NYECKUE SIBICHUS, UCIIONb3Ys (U3NUYECKHUE BETHUU-
HBI (TeMIeparypa, BHyTPEHHSS HEPrHsl, KOJIUYECTBO TEIUIOTHI, y/elbHas TeIIOEMKOCTb Bellle-
CTBa, yJelIbHas TEIJIOTa IJIaBJICHUS, YAeJIbHas TeIioTa napooOpa3oBaHUs, yJelbHas TEIJoTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT MONEe3HOro AEHCTBHS TEMJIOBOM MAalIMHBI, OTHOCUTEIbHAS
BJIQ)KHOCTh BO3/yXa, AJIEKTPUYECKHUI 3aps]l, CUJa TOKA, AJIEKTPUUYECKOE HANpsKEHUE, COMpo-
TUBJICHHE TPOBOJHMKA, YJEIbHOE COIPOTUBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTh 3JEKTpUYe-
CKOTO TOKa), IPU OMUCAHUU NMPABUIHHO TPAKTOBATh (PU3UYECKUN CMBICI HUCIIOJIb3YEMBIX BEJIH-
Y1H, 0003HAUEHUS M eIMHUIIBI (PU3NUYECKUX BEJINYMH, HAXOAUTh (POPMYIIbI, CBSI3BIBAIOIIIE TaH-
HYI0 GU3UYECKYIO BEIMUNHY C IPYTMMH BEIMYMHAMHU, CTPOUTH IpadUKU U3yUYEHHBIX 3aBUCUMO-
cTel (U3NYECKUX BETUYUH;

® XapaKTepu30BaTh CBOICTBa Tej, (U3MUECKUE SBJIECHUS U MPOLECCHI, UCIIOIb3Ys] OCHOBHBIE I10-
JIO’)KEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPHH CTPOCHHUS BEIECTBA, IPUHILIUI CYIEpHO3ULIUN
noJjiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMa Jjs ydJacTKa LemH,
3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHUs! PHEPIuu, NMPH STOM JaBaTh CIOBECHYIO (popMysu-
POBKY 3aKOHA U 3alMChIBaTh €T0 MaTEMaTUUYECKOE BBIPAKECHHUE;

® 00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTYallui Mpak-
TUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUUYNHHO-CIEACTBEHHBIE CBA3H, CTPOUTH 00b-
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sCHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ Oonopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBIIC-
HUM, GU3NIECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

e pewath pacyETHBIC 3a7auu B 2—3 AWCTBUS, UCIIOIB3Ys 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (HU-
3UYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4M 3aIIMCBhIBATH KPATKOE YCIOBUE, BBISB-
JSATh HEIOCTATOK JAHHBIX Ul pEeIeHUs 3aJjauu, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBbIE
IS €€ pereHusi, IPOBOJUTh PacuéThl U CPABHUBATH IOIyYEHHOE 3HAYCHHUE (PU3HUECKON BeNu-
YMHBI C U3BECTHBIMH JJTaHHBIMH;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIU (PU3MUYECKUX METO/OB, HC-
II0JIb3Ysl ONMCaHME MCCIIEJOBAHUS, BBIIENATh MIPOBEPSIEMOE IPEINONI0KEHNE, OLIEHUBATh Mpa-
BUJIBHOCTb IIOPSAJIKA IPOBEACHMSI UCCIIEI0BAHUS, JI€1aTh BbIBOJIbI;

® [IPOBOJUTH ONBITHI IO HAOMIOAEHUIO GU3UUECKUX SBJICHUNA WK (QU3NYECKUX CBOWCTB Ten (Ka-
NWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJIEHHs BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH
IpoLecca OCTHIBAaHUS U HArpeBaHMsI IPU M3IYYEHMM OT LIBETA M3JIy4darolleil (IIOrJIolaroniei)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJbI OT TEMIIEPATyphl XKUAKOCTH U IUIOIAAN €€ MOBEepX-
HOCTH, 3JIEKTpU3aLMsl T€J U B3aUMOJECHCTBUE 3JIEKTPUUECKUX 3apsAI0B, B3aUMOJIEHCTBUE IIOCTO-
SIHHBIX MarHUTOB, BU3yaJIM3allisl MArHUTHBIX I10JIEH MOCTOSHHBIX MarHUTOB, 1€HCTBUS MarHUT-
HOT'O IMOJS Ha NMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBUIaTEls
IIOCTOSIHHOTO TOKA): (pOPMYJIMPOBATh MPOBEPSEMbIE IPEANOI0KEHUS, COOUpaTh YCTAaHOBKY U3
MIPEUIOKEHHOTO 000PYAOBaHUSs, OIIMCHIBATH X0/ OIBITa U (POPMYIIMPOBATH BHIBOJIBI;

® BBINOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTENBHON BJIAXKHOCTU BO3/yXa, CUJIbI TO-
Ka, HalPsOKEHUs C MCII0JIb30BAaHUEM aHAJIOrOBBIX MPUOOPOB M AATYMKOB (PU3MUECKUX BEJIUYMH,
CpaBHMBATh PE3YJIbTAThl H3MEPEHUI C YUETOM 3a/1aHHOM a0COJIFOTHOM MOIPEIIHOCTH;

® [IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UUECKOM BEJIMUYMHBI OT JPYTroi C MCIIOJIb30-
BaHUEM IPSAMBIX U3MEPEHUH (3aBUCHUMOCTb COIPOTHBIICHHUSI IPOBOJHHMKA OT €ro JUIMHBI, IJI0-
1a/id TIONEPEYHOT0 CEYEHUS U YJEIBbHOIO COIIPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYILEro Yepe3 IPOBOJHUK, OT HANpsDKEHUS Ha MPOBOIHUKE, UCCIIEI0BaHUE MTOCTIEeI0BATENbHO-
T'O U MapajuleIbHOTO COSAMHEHUI POBOJHUKOB): IUIAHUPOBATH UCCIIEAOBAaHUE, COOUPATh yCTa-
HOBKY U BBINOJIHATh U3MEpEHUs, Cilelys MpeUIoKEHHOMY IUIaHy, (UKCUPOBaTh pPe3yJbTaThl
MOJTyYCHHOM 3aBUCHUMOCTH B BUJIE TaOJIUI] M rpa)MKOB, A€TaTh BEIBOJBI IO pE3ybTaTaM UcCIe-
JIOBaHUS;

® [IPOBOJUTH KOCBEHHbIE M3MEPEHMS] (PU3NYECKUX BETUYMH (yJeJbHas TEIIOEMKOCTh BEIECTBa,
COIPOTHBIIEHUE NPOBOJHUKA, pad0Ta U MOIIHOCTH IEKTPUUYECKOTO TOKA): IIIAHUPOBATh U3Me-
peHUs, coOUpaTh KCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEeAJOKEHHON HHCTPYKIIUHU, U BbI-
YUCIISATh 3HAYEHUE BEJTUYHHBI;

e co0OuoJaTh NMpaBuiia TEXHUKHU 0€30MacHOCTH NMpH padoTe ¢ 1a00paTOPHBIM 000Py10BaHHEM;

® XapaKTepu30BaTh NPUHIMIMBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOPOM Ha MX ONHUCAHUSA (B TOM YHUCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETP, NapoBas Typ-
OuHa, aMIepMeTp, BOJIBTMETP, CUETUUK AIEKTPUUECKOW IHEPTUH, HIEKTPOOCBETUTENIbHBIE MTPU-
O0pbl, HarpeBaTeIbHbIE IEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTEINH, dIICK-
TPOMAarHHT, 3JIEKTPOJIBUraTeNlb MOCTOSIHHOIO TOKa), MCIONb3ys 3HAHUSA O CBOMCTBax ¢uinye-
CKHUX SIBJIEHUH M HE0OXO0AUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIbHBIE MPHOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTa-
TeJb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOII, PEOCTAaT), COCTABIATh CXEMBbI SJICKTPUYECKUX LTIl
C TIOCTIEIOBATENbHBIM U MapajljieNIbHbIM COSMHEHUEM 3JIEMEHTOB, pa3jiinyasl yCJIOBHbIE 0003Ha-
YEHMSI DJIEMEHTOB IEKTPUUECKUX LENEH;

® [PUBOJAUTH NpPUMEPHI (HAXOAUTHh MH(OPMALUIO O MpPUMEpax) MPAKTUYECKOTO HCIIOIb30BaHUS
(¢u3nYecKUX 3HaHUHM B MOBCEAHEBHOM XKM3HU JUIs 0OecriedeHus: 6€301MacHOCTH py 00parieHuu
c mpulOopaMy U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHMs 37J0pOBbSI U COOJIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;

® OCYUIECTBJIATH MOUCK MHPOpMauK (HU3NYECKOro cojepkaHusi B MIHTepHeTe, Ha OCHOBE UMe-
IOLUXCS 3HAHUM U MMyTEM CpaBHEHUS JOTOJHUTEIbHBIX UCTOYHUKOB BBIIEISATh HHPOPMAIIHIO,
KOTOpas SBJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHOM;
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®  UCMOJB30BATh IPHU BHINMOJIHEHUH YUE€OHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO TUTepaTypy Gpusnude-
CKOTO COJEp>KaHMs, CIIPAaBOYHBIE MaTepuaibl, pecypchl ceTh MHTepHeT, BilaaeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTA, IpeoOpazoBaHusl HH(OPMALMK U3 OJHOW 3HAKOBOW CHUCTEMBI B JIpY-
ry10;

® C03/1aBaTh COOCTBEHHbIC NMHCbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011ast nH(OpMAILHIO
U3 HECKOJIBKUX MCTOYHUKOB (DU3MYECKOTO COAEPIKAaHUs, B TOM YHUCIIE ITyOJUYHO MPEICTABIAT
pe3yabTaThl MPOEKTHOW MIIM MCCIIENOBATENIbCKOM EATENIBHOCTH, P 3TOM IPAMOTHO HCIIOJIb-
30BaTh M3YUYCHHBIH MOHATUHHBIN anmapar Kypca (pu3uku, COMpoBOXKIATh BHICTYIUICHUE TPE3EH-
Talue;

® [IpU BBHINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUHN (PU3UUECKUX MPOIECCOB PACIPEACTIATH
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMHU 33J]auaMH, CICJUThH 32 BBIMOJIHEHHUEM
IUTaHa ACWCTBUI U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIESATEIb-
HOCTb TPYIIIbI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE, MPOSIBIISASE TOTOBHOCTh Pa3-
pemaTb KOHQIHUKTBHI.

K konIy o0y4yeHnus B 9 kJjiacce IpeaIMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAXKATh

C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUIL:

®  CIIOJIB30BATh MOHATHS: CUCTEMA OTCUETA, MAaTEpPUATIbHAS TOUKA, TPAEKTOPHUSL, OTHOCUTEIILHOCTD
MEXaHUYECKOIo JIBWKeHUs, nedopmanus (ynpyras, MJacTHYecKas), TPEHHE, LEHTPOCTPEMU-
TEJIbHOE YCKOPEHHUE, HEBECOMOCTbh U INEPErpy3KH, LIEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJoO,
LEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U BOJHBI, 3BYK, HH(]pa-
3BYK M YJIbTPa3BYyK, JIEKTPOMArHUTHbIE BOJIHBI, IIKaja JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30-
PYKOCTh M JaJbHO30PKOCTh, CIEKTPHI UCITYCKaHHs M TOTJIOMEHHs, aib(a-, Oeta- U ramma-
U3Jy4YEHUs1, U30TOIIbI, iZIepHast SHEPreTUKa;

® pa3nuyath SABJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHENHOE JIBUKEHUE, PABHOYCKO-
pPEHHOE TPSMOJMHEWHOE IBW)KEHHE, CBOOOAHOE TaJ€HHE TN, PAaBHOMEPHOE IBM)KCHHUE II0
OKPY’>KHOCTH, B3aUMOJICHICTBHE TeJ, PEAaKTUBHOE JIBUXKEHUE, KoyebaTeiabHOe IBI)KEHHUE (3aTy-
XalIIMe W BHIHYKICHHBIE KOJIOaHWs), PE30HAHC, BOJHOBOE JBHKCHHE, OTPa)XKCHHE 3BYKa,
IpSIMOJIMHEIHOE pacpOoCTpaHEeHUe, OTPaKEHNE U IIPEJIOMIIEHUE CBETa, [I0JHOE BHYTPEHHEE OT-
pakeHHe CBETa, pasIoKEeHHE OEJI0ro CBETa B CIEKTP M CIOKEHHE CIIEKTPAIBHBIX [[BETOB, M C-
Iepcusi CBETa, €CTECTBEHHAs PaJJMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTpa U3Jyde-
HUS1) TIO OMMCAHUIO X XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
¢buznyeckoe SIBICHUE;

e pacrno3HaBaTh IPOSIBJICHHE W3YUYEHHBIX (U3NYECKUX SIBICHUA B OKpYXaloluleM MUpe (B TOM
yuciie (pU3NYECKUe SIBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JIBHKeHHE IIaHeT ColHeuyHOU
CHUCTEMBI, PEAKTUBHOE JIBU)KEHUE KMBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KMBOTHBIMH, 3€M-
JeTpsAceHne, CeHCMUYECKUE BOJHBI, IIyHAMH, X0, IIBETA TeJl, ONTUYECKUE SBJICHUS B MPUPOJIE,
OuosIornYecKoe 1eHCTBUE BUJUMOTI0, YIbTPapHOIeTOBOIO U PEHTT€HOBCKOIO U3Iy4YeHul, ecTe-
CTBEHHBIH paMOaKTUBHBINA (POH, KOCMUYECKUE JTY4YH, PAJTUOAKTUBHOE H3IyYE€HUE MPHUPOIHBIX
MUHEpAJIOB, ACWCTBUE PATUOAKTUBHBIX W3IYyYEHUN HAa OpraHU3M 4esloBeKa), IPH 3TOM MEePEBO-
JUTh TPAKTUYECKYIO 33]1a4y B Y4eOHYI0, BBIJIEISITh CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKK) pU3HU-
YECKUX SBJICHUM;

® ONUCHIBATh M3yYEHHBIE CBOMCTBA T€l U (PU3UUECKHE SIBJICHUS, UCIOB3YS (PU3NUECKHUE BEIUYU-
HBbI (CpeHsIsl 1 MTHOBEHHAasl CKOPOCTh Tejla MpU HEPAaBHOMEPHOM JABU)KEHHUH, YCKOPEHUE, Iepe-
MEIIEHNE, yTh, YIJI0Bas CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOO/IHOTO MaJieHus1, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIbI, MEXaHu4ecKas paboTa U MoII-
HOCTb, TIOTEHIIMAJIbHAsA DHEPIHsl TeNa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS
SHEPTUs CXKATOU MPYKUHBI, KHHETUYECKasl SHEPrus, MOJIHAss MEeXaHWYecKasi SHEeprus, MepuoJl u
YyacToTa KojeOaHHi, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3a-
Teb MPETOMIIEHUSI Cpelbl), MPU ONMUCAHUM MPAaBUIBLHO TPAaKTOBaTh (PU3MUECKHUI CMBICT HC-
MOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS M €AWHUIIBI (PU3NYECKHX BEIMYUH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIMYMHY C IPYTMMH BEJIUYMHAMHU, CTPOUTH TpadukKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKHUE SBJICHUS U MPOLECCHI, UCIIONb3Ys 3aKOH COXpaHe-
HUS SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLHUI CYNEPHO3UINH CUJI, TPUHLUII OTHOCHU-
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TeabHOCTH ['anmmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS] MUMITYJbCA, 3aKOHBI OTPAKCHHS U
MIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsA10BOI0 U MAacCOBOTO YHUCEIN MPH SAEPHBIX peak-
IUSIX, TIPU STOM JaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3alKCHIBATH €0 MAaTEeMaTHUECKOe
BBIpaXCHHUE;

e OOBICHATH (PU3NYECKHE MPOIIECCHI U CBOWCTBA TEJI, B TOM YHMCIIC M B KOHTEKCTE CUTYAIUil Ipak-
THUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUNHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH 00'b-
SICHCHUE M3 2—3 JIOTUYECKHX IIIaroB C OMOPOM Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3MUECKUX SIBJIC-
HUH, QU3NYECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

e pemarh pacu€THbIC 331a4u (ONMUpAIOIIHecs Ha CUCTEMY U3 2—3 YpaBHEHMI), UCTIONIb3YS 3aKOHBI
u hopMyIbl, CBsA3BIBaIOIINE (pU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jauul 3aIlv-
CBhIBATh KPAaTKOE YCJIOBUE, BBISBISATH HEJOCTAONINE UM W30BITOYHbIE JaHHbIE, BEIOUPATh 3aK0-
Hbl U (GOpPMYJIbl, HEOOXOAUMBIE ISl PEIICHUS, MPOBOJUTH PAacUYEThl U OLIEHWBATH PEaTUCTHY-
HOCTB TIOJY4YE€HHOTO 3HAYEeHUs (PU3NUECKOI BETMUMHBI;

® pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIM (DU3HUECKUX METOAOB, UC-
10JIb3Yysl OIHMCAHUE HCCIIEIOBAHUS, BBIICIATH IIPOBEPSEMOE IIPENIIOJIOKEHNE, OLIEHUBATh Ipa-
BUJILHOCTDH MOPSAKA MPOBEJCHUS MCCIENOBaHMs, AeNaTh BBHIBOJbBI, HHTEPIPETUPOBATH PE3Yilb-
TaThl HAOJIIOJICHHUI U OIIBITOB;

® [IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUIN WM GU3NYECKUX CBOMCTB Tel (KU3Y-
YeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTh Meproja Koiebda-
HUHN NPYKUHHOTO MasATHHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHbI M HE3aBUCUMOCThH OT aM-
IUTUTYABl MajblX KoyieOaHUM, MPSAMONMHEWHOE PacIpOCTpPaHEHUE CBETa, pa3iiokeHHe Oeraoro
CBETa B CIEKTpP, U3yUEHUE CBOMCTB U300paKEHUS B IJIOCKOM 3€pKajle U CBOMCTB M300pakeHUs
npeaMeTa B coOMparoleit JInH3e, HaOMI0eHNE CIJIOIIHBIX M JMHEHYaThIX CIEKTPOB H3Iyde-
HUS): CAaMOCTOSATEIILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyAOBaHUSs, OMHUCHI-
BaTh XOJ OIBITA U €T0 Pe3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;

® [IPOBOJUTH IPU HEOOXOAMMOCTH CEPHUIO NPSIMBIX M3MEPEHHI, OINpenesss cpelHee 3HaueHue
nu3MepsieMoil BennuuHbl ((poKycHOE paccTosiHue coOMparomieil JTUH3bI), 000CHOBBIBATH BBIOOD
croco0a u3MepeHust (M3MEPHUTEIILHOTO IMPUOOopa);

® TIPOBOJIUTH HCCJIEIOBAHWE 3aBHCUMOCTEH (DU3MYECKUX BEIWYHH C HCIIOJIB30BAHHEM IPSIMBIX
n3MepeHuil (3aBUCUMOCTb ITyTU OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBU)KEHUHU 0€3 HadaabHOU
CKOpPOCTH, TIEpHo/ia KOJIeOaHUI MaTeMaTUYECKOTO MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHIMOCTH YT-
Jla OTPaKEHHUS CBETA OT yrja MaJeHus U yIja MpeOMIIEHUs OT yIJa MaJeHus): IUIaHUpOBaTh
HCCIIeIOBaHKNE, CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOJYyYEHHOM
3aBUCHUMOCTH (PU3MUECKUX BEJIIMYMH B BUE TAOIUI U TpadUKOB, J1€1aTh BBIBOJBI IO pe3yibTa-
TaM UCCIIeZIOBAHNUS;

® [IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CpEAHssl CKOPOCTh M YCKOPEHHE Tesa
IIpU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHUE CBOOOIHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KO-
3G GUIMEHT TPEHUS CKOJIBKEHUS, MEXaHHUecKasi paboTa U MOILIHOCTb, YAaCTOTa M MEPHOJ] KOJie-
O0aHUil MaTEeMaTHYECKOTO M MPYKUMHHOTO MAsSTHHKOB, ONTHYECKasl CHUJIa COOMpArONIel JIMH3BI,
pPaMOaKTUBHEIN (OH): TUIAHUPOBATH M3MEPEHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHMUS], CeNys NPEUI0KEHHON MHCTPYKIUH, BBIYUCIATh 3HAUEHUE BEIUYUHBI
U aHAJIN3UPOBATh IMOJTYYECHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM MOIPENIHOCTH U3MEPEHNI;

e coOIOaTh MpaBUiIa TEXHUKU O€30MaCHOCTH MPH padboTe ¢ 1ab0paTOpHBIM 000pYyI0BaHUEM;

® pa3nMyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX MOJIeJIeil: MaTepuanbHas To4ka, abco-
JIOTHO TBEPAOE TENIO0, TOUCYHBIH MCTOYHHUK CBETa, Jy4, TOHKas JIMH3a, IJIaHETapHas MOJEINb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO 51pa;

® XapaKTepU30BaTh MPUHLUIBI NEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHMYECKUX YCTPOMCTB C
OIIOPOM Ha MX ONHCaHUsA (B TOM YUCIE: CIIUJOMETP, AATUYUKU TOJOKEHUS, PACCTOSIHUS U YCKO-
peHUs, paKeTa, 3X0JIOT, OUKH, TIEPUCKOII, (poToamnmapar, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMETp, Kamepa BuiibcoHa), HCHOb3ys 3HaHUS O CBOWCTBAX (PM3MYECKHUX SIBICHUH M HEOO-
X0JuMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

® JCIIOJIB30BATh CXEMBl M CXEMaTHUYHbBIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWUCTB, U3MEPHU-
TEJBbHBIX MPUOOPOB U TEXHOJIOIMYECKHX MPOIECCOB MPH PEIIEHUH Y4eOHO--TIPaKTHUYECKUX 3a-
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Ja4d, ONTUYECKHE CXEMBI JJISl MOCTPOEHUS] M300pakeHUIl B IUIOCKOM 3epKajie W coOuparoeit
JMH3E;

® [IPUBOAUTH NMPUMEPH (HAXOJUTHh MHPOPMALUIO O MPUMEpPAX) MPAKTUYECKOTO HCIIOIb30BAHUS
¢u3nYecKuX 3HAaHUH B MOBCEAHEBHOM XKU3HU JUIsl 0OecriedeHus: 6€301MacHOCTH Ipy 00parieHuu
c mpuOopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/0pOBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOr0 MOBEACHUS B OKPYXKAIOLIEH cperie;

® OCYHIECTBIATH NMOUCK MH(MOpManuu (puzndeckoro copepkanus B MHTepHETE, cCaMOCTOSTEIBHO
(bopMyIHpys TOUCKOBBINA 3aMpOC, HAXOIUTH MYTH OIPENEICHUS TOCTOBEPHOCTH IMOIyYSCHHON
MH(OPMAIMY Ha OCHOBE MMEIOIIMXCS 3HAHUH U JIOTIOJTHUTENIFHBIX HICTOYHHUKOB,;

®  WCMOJB30BATh IPHU BHIMOJIHEHUH YUEOHBIX 3aJaHUN HAyYHO--TIONMYJISIPHYIO TUTEpaTypy Gpu3ude-
CKOTO COJAEp)KaHUs, CIpPAaBOYHBIC MaTepUalbl, pecypchl ceTn MHTepHeT, BianeTh npuéMamMu
KOHCIIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHus HH(GOpMALUU U3 OHON 3HAKOBOW CHCTEMBI B JIPY-
I'y10,

® Co37aBaTh COOCTBEHHBIC NMHMCHMEHHBIC M YCTHBIE COOOIIEHHMS HAa OCHOBE MH(OpMAanWU U3 He-
CKOJIBKMX MCTOYHHMKOB (PM3MUYECKOTO COJAEPXKAHUS, IyOIMYHO MPEICTABIATh PE3YNbTAaThl MPO-
eKTHOW WJIM UCCIIEAOBATENLCKON IEATEIbHOCTH, IPH 3TOM IPAMOTHO HCIIOJIb30BaTh U3y4YCHHBIH
NOHSATHHHBIN anmapar u3y4aeMoro pasnena (GU3MKH M COIMPOBOXK/IATh BBICTYILUICHHE IPE3CHTa-
el ¢ yuéToM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.
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1.2 dusnyeckre BEIUYNHBI 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4YHBIN METO/ ITO3HAHUSA 1 Bubmorexa HOK
https://m.edso0.ru/7f416194
Utoro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBeJeHUS 0 CTPOEHUH BelleCTBA
2.1 Crpoenue BelecTna 1 Bubmorexa HOK
https://m.edso0.ru/7f416194
29 JIBr>kKeHUE U B3aMMOJICHCTBHUE YACTHI] 2 1 bu6nmorexa LIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 Bubmorexa HOK
https://m.edso0.ru/7f416194
Utoro no pazneny 5

Pa3nen 3. /IBu:xeHue U B3auMojieiicTBHE TeJl

3.1 MexaHndeckoe IBUKEHUE 3 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
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’ ’ https://m.edsoo.ru/7f416194
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Pa3nen 4. JlaBieHne TBEPABIX TeJl, :KUAKOCTEH H ra3oB

41 Hasnenue. Ilepenaua nasiaeHus TBEP- 3 bubmuorteka [IOK
IBIMU T€JIAMM, )KUIKOCTIAMH U Ta3aMH https://m.edso00.ru/7f416194

4.2 JlaBrieHME KUIKOCTH S bubmorexa HOK
https://m.edso0.ru/7f416194

6 bu6muoreka [IOK
4.3 ATmocpeproe nasrerme https://m.eds;f).ru/7f416194

44 JleiicTBHE )KUAKOCTH U ra3a Ha MOTpy- 7 1 3 bubmuoreka [IOK
KEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
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51 Pabora 1 momHOCTH 3 1 bubmmorexa LJOK
' https://m.edsoo.ru/7f416194
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Pa3znen 3. 3J'[eKTp0MaFHI/ITHOE moJi€ U 3JICKTPOMATIrHUTHBIC BOJIHBI

. but6mmoreka [IOK
12 Baanvopeticrsue Ten 20 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bubnunorexa LIOK
2.1 MexaHn4eCcKHe KoacOaHus 7 3 hitps://m.edsoo.ru/7f41ada6
bu6nmoreka [IOK
22 MexaHu\ecKue BOIHbI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

I'PAMME

31 DJIEKTPOMArHUTHOE TOJIE U AJIEKTPO- 5 5 bubmuorexa [IOK
' MAarHUTHBIC BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
bubnunoreka LIOK
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgea S. KBaHnToBbIe sIBJICeHUA
51 Hcnyckanue u MOrIoneHue cBera 4 1 Bbu6mmoteka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
52 CTpoenne atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
>3 FlnepHie peaxiin ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAI0IIMIT MOYJIb
6.1 [ToBTOpEeHNe u 060011IeHNE COaepKa- 9 2 bubmmnoreka HOK
' HUS Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 102 27

[okyMeHT co3aaH B anekTpoHHow copme. Ne dusmka 7-9 ot 27.09.2023. VicnonHutens: Cannxosa W.C.

Ctpanuua 23 us 24. CtpaHuua cosgaHa: 27.09.2023 11:15

g SIEKTPOHHBIN
¥ TATAPCTAH
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Jlnct cornacoBaHus k gokyMmeHTy Ne dusuka 7-9 ot 27.09.2023
MHuuumnaTop cornacosaHusa: Canuxosa W.C. dupektop
CornacoBaHue nHnyumposaHo: 27.09.2023 11:16

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1| Canuxosa U.C. 27.09.2023 - 11:16

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne dusnka 7-9 ot 27.09.2023. NcnonHutens: Canuxosa U.C. B INEKTPOHHbBIA
CtpaHuua 24 n3 24. CTpanuua cosaaHa: 27.09.2023 11:16 =¥ TATAPCTAH



