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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢pu3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS COCTaBJIEHA Ha OCHOBE TOJOXKECHHUM U
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHSI Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTelbHON MPOTrpaMMBbL,
npencraBieHbix B OI'OC OO0, a Ttakxke ¢ yuérom ¢enepaibHOH paboyeil MporpaMMbl BOCHUTAHHS U
Konuenuuu npenonaBanusi yueOGHoro npeamera «Ousukay.

ConepxaHue mporpaMMmbl MO (PU3MKE HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOW TPaMOTHOCTH
oOydJaroumxcsi ¥ OpPraHU3alMIO W3Y4YeHUsT (PU3UKU Ha JEATEIbHOCTHOW OcHOBe. B mporpamme mo ¢usuke
YUYHUTBIBAIOTCS BO3MOYKHOCTM y4eOHoro mpeaMera B peanmuszanuu tpedoBannii @I'OC OOO k miaHupyeMbIM
JMYHOCTHBIM M METAINPEAMETHBIM pe3yJbTaTaM 00y4eHHs, a TaK)Ke MEXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[IporpamMMa mo ¢Qu3uke ycTaHaBIMBAET paclpeleleHre Y4YeOHOro marepuaia Mo rojgam oOydeHus (1o
KJlaccam), TpeajaraeT MPUMEPHYIO MOCIEeI0BAaTEIbHOCTh HM3yUEHHUS TEM, OCHOBAHHYIO Ha JIOTHKE DPa3BUTHS
MPEIMETHOTO COACP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJaroIIMXCsl.

[Iporpamma mo ¢usmke paspaboTaHa C LENBI0 OKa3aHUS METOIWYECKOW MOMOIIM YYHTETI0 B CO3JIaHUU
paboueit mporpaMmbl O Y4eOHOMY TIPEIMETY .

@dusuka SBISETCS CHUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, IOCKOJIbKY
(u3rnyeckre 3aKOHBI JIEkKAT B OCHOBE IPOIIECCOB W SIBICHUN, M3yUaeMbIX XUMUEH, OMOJIOrHel, aCTPOHOMUEH U
¢busnueckoii reorpadueii, BHOCUT BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTHHY MUPA, IPEIOCTABISIET Hanboee sICHbIe
oOpa31pl MPUMEHEHUSI HAyYHOTO METO/A [TO3HAHUS, TO €CTh CII0CO0a MOITYYEeHHs TOCTOBEPHBIX 3HAHUM O MHpeE.

Onmna w3 THaBHBIX 3a7ad (PU3UYECKOTO OOpa3oBaHUA B CTPYKType oOmiero oOpa3oBaHHsI COCTOUT B
(bOopMHPOBAHNUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M HHTEpECa K HayKe Y 00ydaromuxcsl.

Nzydyenne ¢u3uku Ha 0a30BOM YpOBHE NPEIAINOJAaraeT OBIAJACHUE CIEAYIOIUMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIMIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

® Hay4HO OOBSCHSTH SIBJICHMUS,
® OLIEHMBATh U TTOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEIOBAHNUS;
® UTHTEPIIPETUPOBATH JaHHBIE M MCIIOJIb30BATh HAyUHbIE JOKA3aTEIbCTBA IS MTOJIYYEHUS BHIBOJIOB.



lenn wusydyenus (U3NKKM Ha YypOBHE OCHOBHOrO oOmIero oOpaszoBanusi omnpeaeneHsl B Konmenuuu
npenofaBaHus yueOHoro mnpeamera «®Pusuka» B oOpa3oBaTenbHBIX opranusanusx Poccuiickoit denepanum,
peanu3yloumMx OCHOBHBIE 00II€00pa3oBaTeNbHbIE MPOrpPaMMbl,  YTBEpKIAEHHOW  pemenuem  Koeruu
MunucrepctBa npocsetienust Poccuiickoit deneparuu (mpotokodt ot 3 aexadpst 2019 r. Ne I1K-4BH).
Henn n3yvyeHus Gpu3nkm:
e IprOOpETEHNE WHTEpeca M CTPEMJICHUS OOYyYarolMXcs K HAYYHOMY H3YUYCHHIO NMPUPOIBI, Pa3BUTHE HX
MHTEJUIEKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/IE NMO3HAHUS U (POPMUPOBAHHUE UCCIIEI0BATETHLCKOTO OTHOIICHUS
K OKPYKaOIIUM SIBIICHUSIM;
e hOpMHUPOBAHUE HAYYHOT'O MHPOBO33PEHUSI KaK pe3yjbTaTa H3yUYCHHUS OCHOB CTPOCHHUS MaTepuud U
byHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
e hopMUpOBaHKE TPEJACTABICHUN O PO (DU3UKU NJI1 Pa3BUTHSL JPYTMX €CTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTHUH;
® pa3BUTHUE MPEJICTABICHUN O BOZMOXKHBIX cepax Oyayiiel npodeccuoHanbHON NeITeIbHOCTH, CBSI3aHHOU C
(U3HKOI, MOArOTOBKA K JalIbHENUIIEMY OOYUYEHHIO B 3TOM HaIlpaBJICHUU.
JlocTikeHrne STUX 1ened mnporpaMMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO oOOHIEro 00pa3oBaHUs
o0ecreunBaeTcs pelieHueM CIEAYOMUX 3a1a4:
e IPHOOPETEHUE 3HAHUI O JUCKPETHOM CTPOEHUHU BEIIECTBA, 0 MEXaHUYECKHX, TETUIOBBIX, DJIEKTPUUECKHUX,
MAarHUTHBIX U KBAHTOBBIX SIBICHUSAX;
® IpUOOPETEHNE YMEHUN ONUCHIBATh U OOBACHATH (PU3MUECKUE SIBJICHHUS C HMCIOJb30BAHUEM IOITYYEHHBIX
3HAHUI;
®OCBOCHHME METOAOB PEIICHUS MPOCTEHIIMX PAacYETHBIX 3aJad C UCHOJIb30BAaHUEM (PU3HUECKUX MOJENEH,
TBOPYECKHUX U MPAKTUKO-OPUECHTUPOBAHHBIX 33]1a4;
®pa3BUTHE YMEHUU HAOIIOATh MPUPOJHBIC SBJICHUS W BBIOJHATH OMbBITHI, JIAOOpAaTOpHBIE PabOTHI U
AKCTIEPUMEHTAILHBIC CCIICIOBAHUS C UCTIOJIb30BAHUEM U3MEPUTEIHHBIX TPUOOPOB;
®0CBOCHHE NPUEMOB paboThl ¢ wuHPOpMaImendn (QU3NIECKOTO COAepKaHUsA, BKIOYas WHOOPMAIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (U3HUKH, aHAIIA3 ¥ KPUTHUECKOE OIEHUBaHNUE WH(OpMAIUK;



®3HAKOMCTBO CO cdepamMu MpodecCHOHANbHON NeATEeIbHOCTH, CBSI3aHHBIMHU C (DU3HKOW, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.
Ha u3yuenue ¢pusuku (6a30BbIl ypOBEHB) Ha YPOBHE OCHOBHOIO 00IIET0 00pa3oBaHus OTBOAUTCS 238
gacoB: B 7 kitacce — 68 "yacoB (2 yaca B Hezelto), B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca
(3 yaca B HezeIIO).

COILEPKXAHUE OBYYEHUSA
7 KIIACC

Paznen 1. @usuka u €€ poJib B IO3HAHUHU OKPY/KAK0ILEro Mupa.

dusznka — Hayka O npupoze. SBieHus npupojbl. DPU3NYECKUE SBJICHUSA: MEXAHUYECKHE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckre BeauuMHbL. W3mepenuwe ¢usnueckux BenuuuH. @Dusmdeckue mnpubopsl. IlorpemHocTts
n3MepeHu. MexxayHapoaHasi CHCTEMA €IMHUII.

Kak ¢usuka u npyrue ecTECTBEHHBbIE HAYKH H3Yy4darOT MpUPOy. EcTecTBEHHO-HAy4HBIM METOJ MO3HAHUS:
HaOII0ZICHNE, TIOCTAHOBKA HAYyYHOT'O BOMNPOCA, BBIABMIKEHUE THUIIOTE3, SKCIEPUMEHT IO TPOBEPKE THUIIOTE3,
o0BsicCHeHHE Ha0I0aeMoro siBlieHus. Onucanue GU3NIECKUX SIBJICHUH C ITOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuudeckue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBJICHHUS.

2. ®usndeckue NpuOOPHI U TPOIEaypa MPSAMBIX U3MEPESHUIA aHAJIOTOBBIM U IIU(GPOBBIM MTPHOOPOM.

Jlabopamopnuie pabomul u onvimol.

Ompenenenure 1EHbl IeTCHUS MIKaIbl U3MEPUTEITLHOTO TTproOOopa.

N3mepenue paccTosiHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MajbIX TEJ.

N3Mmepenue TemnepaTypbl IPU MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATUUKA TEMIIEPATyPHI.

akrwnE



6. [IpoBeneHne wccaeqOoBaHUS TIO TIPOBEPKE THUIOTE3bl: JaIbHOCTh TMOJNETA IIAPHKA, ITyHIEHHOTO
TOPU30HTAJIBLHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3zneun 2. IlepBoHavasibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEIIIECTBA.

JIBr>xkeHue yactull BeniecTa. CBsi3b CKOPOCTU BUKEHUS YaCTUIl C TEMIIEpATypoil. BpOyHOBCKOE NBUXKEHUE,
muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: IPUTHKCHUE M OTTATKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) TEIl.
B3anmocCBsA3p MEXy CBOWCTBAMU BEUIECTB B PA3HBIX arperaTHbIX COCTOSIHUSAX W HUX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BO/IBI.

Jlemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHIKECHHSI.

2. Habmoaenue muddysun.

3. HaOmronenue siBneHuit, 0OBICHIIONINXCS MPUTSKEHUEM MIIU OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. Onenka nuameTrpa aToMa METOJO0M PSJIOB (C UCTONIb30BaHUEM (GoTorpaduii).

2. OmbITHI 110 HAOJIOICHUIO TETVIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI MO 0OHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHne U B3aUMOJAEeCTBHE TeJl.

Mexanuueckoe nBuxkeHue. PaBHOMEpHOE M HepaBHOMEpHOE JBHkeHHE. CkopocTh. CpenHsis CKOPOCTh MpHU
HEPaBHOMEPHOM JIBHKEHUU. PacuéT myTu U BpeMEeHU JBUKCHUS.

SBnenue nHepMU. 3aKOH MHEepUUU. B3anmoneicTBre Tell Kak MPUYMHA U3MEHEHUS! CKOPOCTHU JBUKECHHUS TEI.
Macca kak Mepa uneptHocty Tena. [notHocTh BemecTBa. CBs3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHHUIIE
00BbEMa BelecTBa.

Cwia kak xapakTepucTuka B3auMozeicTBus Tell. Cuia ynpyroctd u 3akoH ['yka. M3mepeHue cuibl ¢
MOMONIBI0 JUHAMOMETpA. SIBJIIEHUE TATOTEHUS U cuia TskecTH. Cuia TSKEeCTH Ha APYrux IUlaHetrax. Bec tena.
HesecomocTs. CrioxkeHne cuil, HanpaBJIEHHbBIX IO OJHOW npsmoil. PaBHonelicTBytomas cui. Cuna tpenus. Tpenue
CKOJIb)KCHHS ¥ TpEHHUE TTOKOs. TpeHue B MpUpoe U TEXHUKE.



Jlemoncmpayuu.

HabGnronenne MexaHM4ecKoro IBIKCHHS Tea.

N3mepenre CKopoCTH MPSIMOJIMHEUHOTO JIBUKEHUS.

Habmronenue sBieHUs1 HHEPITUH.

Hab6nronenue n3MeHeHnsi CKOPOCTH TIPU B3aUMOJICHCTBUH TElL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.

CrnoxxeHue CHJl, HalPaBJICHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnvie pabomel u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABMKEHHUS (IIapUKa B JKUJIKOCTH, MOJEIH AJIEKTPUUYECKOTO
aBTOMOOMJIS U TaK Jajee).

Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IIapUKa MO0 HAKJIOHHOM TMJIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNa.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (JIehopMaIiuu) npyKUHbI OT MPUITIOKEHHON CHUIIBIL.
OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI TPEHHSI CKOJBXKEHHS OT Beca Tella U Xapakrepa
CONPUKACAOLINXCS IOBEPXHOCTEN.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIIEHUS W YBEJIMUEHUS aBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh JaBJICHUS ra3za OT
o0néMa, Temmeparyphl. llepemaua naBieHuss TBEPIABIMH TEJIaMH, >KUIKOCTSAMU W Ta3amu. 3akoH Ilackans.
[THeBMaTHUeCKrME MalIuHbIL. 3aBUCHUMOCTh JABJICHHUS >KUJIKOCTH OT TIyOuHBI. ['mapoctatudeckuili mapamokc.
Coobmatoiuecs cocyibl. ['uapaBinueckue MeXaHu3Mbl.

AtMocdepa 3emnu u arMmochepHoe naBieHue. I[IpUuyuHbBl CylIeCTBOBaHUS BO3AYIIHOM OOOJIOUKM 3E€MIIU.
OmnwiT Toppuuenu. M3mepenue arMmochepHOro gaBiaeHusl. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJT
ypoBHeM Mops. [Tpubopsl 11t u3mMepeHus: aTMOCHEPHOTO JTaBIICHUS.

JleiicTBUE KHUIKOCTM M Ta3a Ha MOTPYKEHHOE B HUX Teso. BolTankuparomias (apXxumenoBa) cujia. 3aKOH
Apxumena. [1naBanue Ten. Bo3gyxormiaBanue.

Jemoncmpayuu.

1. 3aBHUCUMOCTb JaBJICHHUS ra3a OT TEMIIEPATYyPHI.

2. Tlepenauda naByieHUS KUIKOCTBIO U Ta30M.

ok wnE
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Coobmraroiuecs: CoCy/ibl.

I'mppaBnuueckunii mpecc.

[IposiBienue necTBus aTMochepHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue niaBaHus TEJ: IUIABAHWE WIIM MOTPYKEHHUE TEJI B 3aBUCMMOCTH OT COOTHOIICHUS IJIOTHOCTEU
TeJia U )KUAKOCTH.

Jlabopamopnvie pabomel u onvimol.

1.
2.
3.
4

5.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMA MOTPYKEHHON B KHIKOCTh YaCTH TeJa.
Ornpenenenne BBITATKUBAIOIIEN CUIIbL, JEUCTBYIOIIEN HA TEJIO, IIOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbL, IEMCTBYIOIIECH HA TEJIO B AKUJIKOCTH, OT MACCHI TeJa.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTDh BBITAJKUBAIOIICH CUJIbI, IEUCTBYIOIIEH HA TEJIO B JKUAKOCTH,
0T 00BEMA MOTPYKEHHOM B )KHIAKOCTh YAaCTH TeJIa U OT TUIOTHOCTH KUJIKOCTH.

KoncrpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U OIpeJIeSICHUE €€ rpy30I01bEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanuueckasi padota. MOILIHOCTb.

[IpocTbie MeXxaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmio paBHOBecusi pwruara. [IpumeHenue
MpaBuja paBHOBECHS pblyara K OJIOKy. «3osoroe mpaBmio» mexanuku. KIIJ[ mpocteix mexanu3zmoB. [Ipoctbie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexannueckas »sHeprus. KuHernueckas W mnoTeHuuManbHas »JHeprus. [IpeBpamienne ogHOrO BHIA
MEXaHMYECKON IHEPTUM B APYrOM. 3aKOH COXPAHEHHUSI SJHEPTUU B MEXAHUKE.
Hemoncmpauuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1.

Omnpenenenue pabOThl CWJIBI TPEHHS MpPU PABHOMEPHOM JIBIDKEHMHM Tejla MO0 TOPU30HTAIbHOU
ITIOBEPXHOCTH.

Hccenenosanue yciioBuil paBHOBECHsI pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.



4. V3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW SHEPIHH.
8 KVIACC

Pa3znen 6. TeruioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KUHETUUYECKON TEOPUU CTPOEHUS BelllecTBa. Macca u pa3Mepbl aTOMOB
1 MosieKya. OTBIThL, TOATBEPKAAIOIINE OCHOBHBIE MOJ0KEHUS MOJIEKYIIPHO-KUHETUUECKON TEOPHUH.

Mopenu TBEPIOTO, KUJIKOTO M Ta3000pa3HOr0 COCTOSHUMN BeliecTBa. Kpucrtainuyeckue u amopdHbIe Tena.
OObsicHEHUE CBOMCTB ra3oB, >KMJIKOCTEM W TBEPIABIX TEI HA OCHOBE MOJIOKEHUH MOJEKYISPHO-KUHETUYECKOM
teopuu. CMaunBaHKE U KaMWUISPHBIE siBJICHUS. TemioBoe pacliupeHne U CKaTue.

Temneparypa. CBsizb TeMIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBMXKCHHUSI 4acTull. BHYTpeHHSsS SHEprusl.
CrocoObl M3MEHEHUsS BHYTPEHHEH SHeprum: Terulonepesadya U coBeplieHue paboTel. Buabl Temnonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHUE.

KonuyectBo TemnoTel. VYjaenbHass TEIJIOEMKOCTh BellecTBa. TeriooOMEH W TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TermnoBoro Oananca. [lnaBneHue W OTBEpAEBAaHME KPUCTAUIMYECKHX BELIECTB. YIENbHAs TEIIOTA
nmnaBnenus. [lapooOpazoBanue u konaeHcauus. Mcnapenue. Kumnenuwe. YaenpHas Temiora mapooOpa3zoBaHMS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHHUS OT aTMOC(HEPHOTO J1aBJICHUS.

BrnaxnocTh BO3myXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Ipunuuner padotel TeroBbix nsurareneil KIIJ temmoBoro ngsuratens. TemnoBble ABUTaTeNy M 3alluTa
OKPY’KaroIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUJIOBBIX MPOIECCAX.

Hemoncmpayuu.

HaOnronenue OpoyHOBCKOTO ABUKEHUSI.

Habmronenue nuddysun.

Habmronenue SsBIIeHU CMaYMBaHKS M KalMILIIPHBIX SBJICHUM.

Hab6nronenue TemioBoro pacummpeHus Tel.

N3MeHeHue naBiaeHus raza npu U3MEHEHUU 00bEMa U HAarPEBAaHUU WUJT OXJIAXKICHUH.
[IpaBuia u3MepeHus TeEMIIEPaTyPhI.

ok wnE



/. Bunael Tenonepenayu.

8. OxumaxaeHue Mmpu COBEPIICHUU pabOTHI.

9. HarpeBanue npu coBepiieHUH paOOThl BHEITHUMU CUJIAMHU.

10.CpaBHeHMe TETUTOEMKOCTEN pa3IMUHbIX BEIIECTB.

11.HabnroneHne KUTICHUS.

12.HabnrofeHune moCcTOSHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13.Mopenu TEnIOBBIX IBUTATEIICH.

Jlabopamopnvie pabomel u onvimol.

OMnBITHI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKEHHUS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIA caxapa.

OnbITel IO HAOJIOACHUIO TETVIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH U TBEPABIX TE.

Omnpenenenue gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OMnBITHI, JNEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJIEHUS BO3JyXa OT €ro 00bEMa M HArpeBaHUs WU

OXJIAXKICHUS.

6. [IpoBepka rumoTe3sl JIMHEHWHON 3aBUCHMOCTH JUTHHBI CTOJIOWKA KHIKOCTH B TEPMOMETPUUYECKON TpPyOKe
OT TeMIIEpaTyphl.

7. HaGmonenue n3MeHEHUs] BHYTPEHHEH SHEPrUM Tela B pe3ysbTaTe Teruionepenadd u paboThl BHEIITHUX

SAEE A .

CHUJL.

8. HccrnenoBanue sSBICHUS TEIIIOOOMEHA TIPU CMEIITMBAHUH XOJIOAHOW U TOPSYCH BOJIBI.

9. OmpeneneHne KOMMYECTBA TEIUIOTHI, TIOJYYSHHOTO BOJIOHN MPHU TEIJIO0OMEHE ¢ HATPETHIM METAUNTMYECKAM

LAJIMHIPOM.

10.0Omnpenenenue yaenbHON TEIIIOEMKOCTH BEIIIECTBA.

11.UccnenoBanue mpoiiecca UCMapeHusl.

12.Onpenenenre OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.

13.Omnpenenenne yaeapHON TEIIOTHI IJIABJICHUS JIbJA.

Pa3znes 7. JinekTpudeckue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. JBa poaa siekTpuyecKux 3apsiioB. B3zaumoneiicTBue 3apsKeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJT OT BEJIMUMHBI 3aPS0B U PACCTOSIHUS MEXKy TEIaMu).



Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3neKTpudeckoro mnosd. [IpuHIMn cynepno3uuuy 3JI€KTPUYECKUX
moJjieil (Ha KaueCTBEHHOM YPOBHE).
Hocurenu smekTprudeckux 3apsaoB. DJIEMEHTapHbIN dJIeKTpudeckuil 3apsaa. Ctpoenue aroma. [IpoBogHuKYN 1
IUBJIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia.
DONEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHHUS AJIEKTPHUYECKOTO TOKAa. VICTOYHMKHM MOCTOSSHHOTO TOKA.
JIefiCTBUSA 3IEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.
OnekTpuueckas nenb. Cuia Toka. DiekTpuueckoe HarpsbkeHue. CONpoTUBIECHUE MPOBOJHUKA. Y IETbHOE
CONpPOTHUBJIECHUE BemecTBa. 3akoH Oma juis ywyactka nenu. [lociemoBarenbHOE M NapaylIeNbHOE COEAUHEHUE
IIPOBOJTHUKOB.
PaboTa 1 MOIIHOCTH AJIEKTpUUECKOro TOKa. 3akoH J[xoyns—JleHma. DieKTpUuyeckne LEenu U NOTPeOUTeNn
ANEKTPUYECKOU d3Heprun B ObITy. KOopoTkoe 3ambikaHue.
[TocrosiHHbIE MarHuThL. B3anmoaeicTBUE MOCTOAHHBIX MATHUTOB. MarHuTHOE noJie. MarHuTHOE noJjie 3eMiu
Y €ro 3HadyeHue Ui Ku3HU Ha 3emuie. OnbIT Opcrena. MarHUTHOE 1OJIE 3JIEKTPUYECKOro Toka. IIpumenenue
ANEKTPOMAarHUTOB B TeXHUKE. JIeiCTBME MAarHUTHOTO TOJII Ha NPOBOJHUK C TOKOM. OJEKTPOABUTATENb
MOCTOSIHHOTO TOKa. MIcIob30BaHUE 3JIEKTPOABUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.
OnbiTel Papages. SAsnenue snexkrpomarHutHod uHaykiuu. [Ipasuno Jlenmna. Dnextporeneparop. CrocoObl
MOJTyYEHUS JIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.
Hemoncmpauuu.
DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKHX 3apSAI0B U B3AUMOJICHCTBUE 3apS’KEHHBIX TEJl.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] UHAYKIIHUS.
3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopenvpoBaHue CUIIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
. JIeficTBHS 3IEKTPUUECKOTO TOKA.
10 DJIEKTPUYECKUM TOK B )KUIKOCTH.
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11.T"a30BbIit pa3psia.

12.VMI3MepenHue cuiibl TOKa aMIIEPMETPOM.

13.U3mepenne 3IeKTPUIECKOTO HAIPSHKEHUS BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBICHUIA.

15.B3anmoeiicTBUE MOCTOSHHBIX MAarHUTOB.

16.MonaenupoBaHre HEBO3ZMOXHOCTH Pa3/ICICHUS TOJIIOCOB MarHUTA.

17.MonenvupoBaHNE MarHATHBIX MOJIEH TTOCTOSHHBIX MarHUTOB.

18.0OmpIT Dpcrena.

19.MarauTHoe€ 1oJie Toka. DIEKTPOMArHuT.

20./leiicTBHE MarHUTHOTO TIOJISI HA POBOJHUK C TOKOM.

21.2nexTpoaBUTaTeNnh MOCTOSIHHOTO TOKA.

22 .UccnenoBaHue SIBICHUS JIEKTPOMArHUTHOW MHIYKIIUH.

23.0mnbiTel Dapages.

24.3aBUCUMOCTD HaIpaBJICHUS! MHAYKIIMOHHOTO TOKa OT YCJIOBHUI €r0 BOZHUKHOBEHHUSI.

25.27eKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITHl 110 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.

Wccnenoanue neiicTBUS 3JIEKTPUUECKOTO OIS HA POBOJIHUKHU U JIUDIICKTPUKH.

COopka 1 npoBepka padOThI JIEKTPUYECKON LIENU MOCTOSHHOTO TOKA.

W3mepenue u peryImpoBaHue CUJIbI TOKA.

W3mepenue u peryimpoBaHie HAMPsHKSHUS.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYIIETO Ye€pe3 PE3UCTOp, OT COMPOTUBIICHUS PE3UCTOpa U

HaIPsHKEHUS Ha PE3UCTOPE.

7. OmBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTH JICKTPHUECKOTO COMPOTHUBIICHUSI MPOBOAHUKA OT €r0 JJIMHBI,
TUTOIIIA U TIOTIEPEYHOTO CEUSHUS M MaTepHaa.

8. IIpoBepka mpaBuia CIIOKEHUS HAIPSDKEHHUM MPY TTOCIIEIOBATEIHFHOM COSAMHEHUH JIBYX PE3UCTOPOB.

9. IIpomepka mpaBuia sl CUIIBI TOKA TIPH MApauIeIbHOM COCIMHEHUH PE3UCTOPOB.

10.Onpenenenne pabOThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3ucTop.
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11.Omnpenenenrie MOIHOCTH JIEKTPUUECKOTO TOKA, BBIJICIIEMON Ha pE3UCTOPE.

12.VccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, HYIIETO Yepe3 JaMIIOUKy, OT HalPsHKEHUS Ha HEil.

13.Onpenenenne KIIJ] narpeBarens.

14 WccnenoBaHrie MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.

15./3y4eHre MarHuTHOTO TIOJIsI IOCTOSIHHBIX MAarHUTOB MPU UX 00bEUHEHUH U Pa3ACICHUMN.

16.HccnenoBanne NeWCTBHS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.0nbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI B3aUMOJIECHCTBUS KATYLIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa U HAIPaBJICHUS TOKA B KaTyIIIKE.

18.13yueHne aeiicTBUSI MAarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U u3y4eHrue paboThl JIEKTPOIBUTATEIS.

20.Uzmepenne KIIJI snexTpoaBUraTeIbHON yCTaHOBKH.

21.0nbITHI 10 UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM MHAYKLUU: UCCIEJOBAHUE M3MEHEHUN 3HAYCHMSI

Y HaIPaBJICHHSI MHIYKIIMOHHOTO TOKA.
9 KUIIACC

Pa3znen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe aBmkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXAHUYECKOTO
NBWKEHUS. PaBHOMEPHOE NpsAMOJIMHENHOE NBUXeHUEe. HepaBHOMEpHOE npsMoiMHEHOe nBMKeHue. CpelnHss u
MTHOBEHHAsl CKOPOCTh TeJa TP HEPABHOMEPHOM JBHKECHUU.

Yckopenne. PaBHOyCKOpeHHOE NpsIMOJIMHEHOE BrkeHne. CBoOoiHOE najgenue. OnbIThl [Nammies.

PaBHOMepHOE ABMX)EHUE MO OKPY>KHOCTH. [lepron u yactora obpaienus. JInnelHas u yrioBas CKOPOCTH.
I{eHTpOCTpEMUTEIBHOE YCKOPEHHUE.

IlepBsIii 3ak0oH HetoToHa. Bropon 3akon Herotona. Tpernit 3akon Herotona. [IpuHIMn cynepno3nunu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUs CKOJIBKEHUSI, CUJIa TPEHUS MOKOS, APYTHE BUJIbI
TPEHHSL.

Cuna TsDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaieHus. JIBIKeHre TIaHeT BOKPYT
Connua. [lepBas kocMuueckas ckopocTb. HeBeCOMOCTh U Ieperpys3KH.



PaBHOBecue marepuanbHOM TOYKU. AOCOMIOTHO TBEPAOE Teiio. PaBHOBecHe TBEPAOTO TeNa € 3aKPEIUIEHHOU
OCBIO BpaieHuss. MomeHT cuiibl. LIeHTp TsoxecTn.

NmMnynsc Tena. M3MmeHenwe wummyinbca. Mmmynbe cuilbl. 3aKOH COXpaHEHUs HMITyJbca. PeakTuBHOE
JIBIKEHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctd, TpeHus. CBsS3b SHEpTruu U paboThI.
[ToTeHumanbHas 3HEPrus Tena, MOAHATOrO Ha/l MOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEPTHsl CKATOM PYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON IJHEPTUU. 3aKOH COXPAHEHU MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

Habioienne MexaHn4ecKoro JBUKEHHsSI Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUeE IyTel U TPACKTOPHUN IBUKEHUS OJHOTO U TOTO XK€ TeJa OTHOCUTENBHO Pa3HbIX TEJI OTCUETA.
N3mepeHrie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO ABUKECHUS.

HabitoieHue 1BMKEHUs Tella 0 OKPYKHOCTH.

HabntoieHne MexaHW4YecKuX SBJICHHUH, OPOUCXOASAIIUX B cucteme orcuéra «Temexka» mnpu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEILHO KaOMHETa (PUBHKHU.

/. 3aBUCUMOCTb YCKOPEHHS Tejia OT MAaCChl TeJla U JEHCTBYIOIIEH HA HETO CHIIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3MmeHeHue Beca Tena Npy yCKOPEHHOM JBUKEHHU.

10.ITepenava nMTynbca Ipy B3aUMOJICHCTBUH TEJ.

11.TIpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOJICHCTBUU TEIl.

12.CoxpaHeHne UMITyJIbCca TIPU HEYPYTOM B3aUMOICHCTBUH.

13.CoxpaneHnne UMIyJbca Ipu a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14 HabnrogeHne peakTUBHOTO JABUKCHHUS.

15.CoxpaHeHrie MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM IaJICHUU.

16.CoxpaHeHrie MEXaHUYECKOW SHEPTUU MTPH IBMXKEHHUH TeJla 01 JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpyHnpoBaHue TpakTa AJisg pa3roHa M JajdbHEHIIEro paBHOMEPHOI'O JBMKEHUS IIapUKa I TEIEKKU.
2. OrmpepeneHue cpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WM JIBUXKEHHUS IIapUKa MO0 HAKJIOHHOMW MJIIOCKOCTH.
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3. OrmpeneneHue yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM JIBYKEHUH 110 HAKJIOHHOM MIOCKOCTH.
4. VccnenoBaHue 3aBUCHMOCTH IyTH OT BpPEMEHH NPH PAaBHOYCKOPEHHOM JABMKEHUM 0€3 HadyabHON
CKOPOCTH.
5. IlpoBepka rumoTtessl: €ciid MPU PaBHOYCKOPEHHOM JIBIXKEHUU 0€3 HayaldbHOM CKOPOCTH MYTH OTHOCSTCS
KakK psJl HEYETHBIX YNCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccenenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JAaBJICHUS.
Omnpenenenne koduIeHTa TPEHNUS CKOTBKCHUS.
OmnpeneneHne KECTKOCTU IPYKUHBI.
Omnpenenenve pabOTHl CHIIBI TPEHUS TNPU PABHOMEPHOM JIBIDKEHHUU Tella IO TOPU30HTAIBHOM
ITOBEPXHOCTH.
10.Onpenenenre pabOTHl CHIIBI YIPYTOCTH TpHU TMOABEME Tpy3a C HCIOJb30BAHHEM HEIMOABIDKHOTO H
HOJIBUYKHOTO OJIOKOB.
11.13y4eHne 3aKOHa COXPAaHEHUsI YHEPTHUH.
Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.
KonebarenbHoe paBmxkeHne. OCHOBHBIE XApPAaKTEPUCTUKH KOJIEOAHWUH: TEpPHOJ, 4YacToTa, aMILIUTY/a.
MareMatruyeckuii ¥ py>KUHHBINA MasiTHUKU. [IpeBpanieHue s3Hepruu npu KojaedaTeIbHOM JBUKEHUU.
3aryxaromne KojeOaHus. BeiHykaeHHble KoieOanus. Pe3onanc. Mexanudeckue BoJiHBL. CBOMCTBa
MEXaHM4YECKUX BOJIH. [IpomosbHBIE M IONEpeYHbIE BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ pacHpOCTPaHEHMS.
MexaHnuecKkue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpaskeHue 3Byka. MH(}pa3Byk U yabTpa3ByK.
Jlemoncmpayuu.
Hab6nronenue xonebanuii Te1 Mo ASUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnronenue BoIHYKIEHHBIX KOJIEOaHHUI 1 pe30HaHca.
PacnipocTpanenne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

© o~
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AKyCTHYECKHI pE30HAHC.
Jlabopamopnwie padbomul u onvimol.



OmnpeneneHre 4acTOThI M EpUOAA KOJIEOaHUI MAaTEMAaTUYECKOTO MasTHUKA.

OmnpeneneHre 4acTOThI U EpUOAA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHM MOABEIICHHOTO K HUTHU Tpy3a OT JIJIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTHY TIEPHO/ia KOeOaHUii MPYKMHHOTO MasgTHUKA OT MacChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEepHOJa KoJIeOaHHii rpy3a, OBEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb NeproAa KoeOaHnui Mpy>KMHHOIO MasiTHUKA OT Macchl Ipy3a U
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KECTKOCTU NPYKUHBI.

7. 3MepeHune yCKOpeHus CBOOOHOTO MaJeHHUSL.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE TIOJIE. ODJIEKTPOMATrHUTHBIE BOJHBI. (CBOMCTBAa JJIEKTpPOMAarHUTHBIX BoiH. [llkana
ANIEKTPOMATHUTHBIX BOJH. ICOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH AJI1 COTOBOW CBSI3U.

DnekTpoMarHuTHas npupoa csera. CKopocTs cBeTa. BoIHOBBIE CBOCTBA CBETA.

Jemoncmpayuu.

1. CpoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. V3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBble fIBJICHHUS.

JlyueBast mozenb cBeta. Mictounnku cBeta. [IpsmonuHeliHoe pacnpocTpaHeHue cBera. 3armenus ConHua u
Jlynsl. Otpaxkenue ceta. [1nockoe 3epkano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomiienue cBera. 3aKOH TpenomieHUsl cBeTa. [loaHoe BHyTpeHHee oTpakeHue cBeta. Mcmosb3oBaHUE
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xonx myueit B nmuze. OnTuueckas cuctema (QoroamnmapaTa, MUKPOCKONA W Teleckoma. ['na3 kak
onThueckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CliokeHne CieKTpalbHbIX [IBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

1. TlpsmonuHeitHOE pacpOCTpaHEHHUE CBETA.

2. OtpaxeHue cBeTa.



[Tomydenne n300pakeHuii B IUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecknuii CBETOBOJ.

Xon nyuel B coOMparolei JInH3e.

XoJI qyder B pacCEUBAIOLIEH JIUH3E.

[Tonydenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

. [punuun aeiictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10.Mopuensb riasa.

11.PaznoxeHue 6e10ro cBeTa B CHEKTP.

12.TTomyuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HUs CBETOBOTO JIy4a OT YIJia MaJeHHUs.
2. W3ydyeHue xapaKTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTIJla MPEJIOMIIEHHS CBETOBOIO JIyda OT YIJIa MMaJIEHUsI Ha TPaHUIIE «BO3AyX—
CTEKJIION.
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4. TlomyueHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Ompenenennie GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIbI COOMPAIOIEH JTMH3HI.

6. OmBITHI 10 PA3ITOKEHUIO OEIOTO CBETA B CHEKTP.

7. OTBITHI 110 BOCIIPUATHIO 1IBETA MPEAMETOB IIPU UX HAOJIOACHUN YEPE3 LIBETOBBIE (DUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopna u mianetapHas mMozens aroma. Mozens atoma bopa. Mcnyckanue u morjioiieHue cBeTa
atromoM. KBaHTBI. JIMHENYaThIC CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, 6eta- m ramma-usnydenus. CtpoeHwe aTomMHOro siapa. HykioHHas Mojaenb
aToMHOro sipa. M3otomnbl. PagnoaktuBHble npeBpaitenus. [lepuon nmoiypacnana aTOMHBIX sEP.

SnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiIOBOIO M MAcCCOBOTO YMCEN. DHEPTUsl CBSI3U aTOMHBIX SEp.
CBs13b Macchl ¥ SHepruu. Peakiuu cunresa u aenenus saep. Mcrounuku sneprun CoJiHIIAa U 3BE3].

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTraHU3MBL.

Jemoncmpayuu.



CrexTpbl U3Ty4YeHUS U TOTJIONICHUS.

CrexTphl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/a.

Habmronenue tpexkoB B kamepe Busbcona.

Pabota cuérunka HOHU3UPYIOIIUX U3ITYYEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIoMHbIX U IUHEHYAThIX CIEKTPOB U3TyUYCHHUS.

2. HWccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUH YACTUIIBI IO TOPMO3HOMY IIyTH (110 oTorpadusim).

3. Usmepenue pagnoakTuBHOTO (HOHA.

IHoBTOpHUTE/IBbHO-00001AOIUI MOAYJIb.

[ToBTOPUTENBHO-00001IAIOIINN MOYJIb MpEAHa3HAUYEH AJI CHUCTEMATU3allud M 00O0O0IIEHUS HPEeIMETHOrO
COJIEp)KaHUsI M ONBITa JAESITEIbHOCTH, NPUOOPETEHHOIO MpPH H3YYEHHHM BCETO Kypca (PU3MKH, a Takxke s
MOJITOTOBKA K OCHOBHOMY TOCYJAapCTBEHHOMY O3K3aMEHY IO (HU3UKE sl OO0y4arouIuxcs, BbIOpaBIIMX ATOT
y4eOHBIN pEeIMET.

[Ipy W3yyeHUM NAHHOTO MOJYJI PEaTU3yIOTCS M CUCTEMATU3UPYIOTCS BUIBI JESATEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CIeYNBAETCs JOCTHXKEHUE MPEIMETHBIX U METalpeIMETHBIX IUIAHUPYEMBIX pe3ysbTaTOB OOYyUEHHUS,
(dbopMupyeTcsl €CTeCTBEHHOHAYYHAsi TPaMOTHOCTh: OCBOCHHME HayUYHBIX METOJIOB UCCIIEIOBAHUS SBJICHUN NMPUPOIbI
U TEXHUKH, OBJAJCHHE YMEHUSMHU OOBACHATH (PU3NUYECKUE SIBICHUS, MPUMEHsS MOJYYEHHbIE 3HAHUS, pElIaTh
3a/1ayy, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyuHIMNMATBEHO AEATELHOCTHBINA XapaKTep JaHHOTO pasjielia peaiu3yeTcs 3a CYET TOro, UTO 00yJaronuecs
BBIIIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUI pacro3HaBaTh U HAy4YHO OOBSACHATH (DU3MUECKUE SIBICHUS B OKpY Karollen
MPUPOJIE U MOBCETHEBHOW KHU3HH;

UCII0JIb30BaTh HAYYHbIE METOAbI UCCIECOBAHUS (PU3NYECKUX SBIICHUN, B TOM YMCIIE JJIsl TPOBEPKHU THIOTE3 U
MOJIyYEHUS] TEOPETUUECKUX BBIBOJIOB;



OOBSICHATH Hay4YHBIC OCHOBBI Haunboee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHP'I, Harpumcep,
IMPAKTUYCCKOT0 UCIIOJIb30BAHMA PA3JIMYHBIX NCTOYHHUKOB SHCPIMU HAa OCHOBC 3aKOHA ITPCBPAICHUA N COXPAHCHUSA
BCCX U3BCCTHBIX BUI0OB SHCPTUU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

I/IBY‘ICHHC (1)I/I3HKI/I Ha YPOBHC OCHOBHOI'O 06HI€I‘O O6p&30BaHHSI HAIIPpaBJICHO Ha JOCTHIKCHUC JIMYHOCTHBIX,

MCTAIIPpCAMCTHBIX U IIPCAMCTHBIX 06p330BaTeHI>HI)IX PE3YJIILTATOB.

B pesynbraTre u3ydeHus (Qu3MKA Ha ypOBHE OCHOBHOIO oOIIero oOpa3oBaHus y oOydaroimierocsi OyayT

c(hopMUpOBaHbI CIAEAYIONIUE TUYHOCTHBIC PE3YJIbTAThI B YACTHU:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBJIICHHE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKHUX YyUEHBIX -(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJEHHU OOLIECTBEHHO 3HAUMMBIX U JTHUYECKUX MpoOieM,
CBSI3aHHBIX C IMPAKTUYECKUM MIPUMEHEHUEM JOCTIXKEHUN (PU3UKHY;

— OCO3HAHME BAKHOCTU MOPAJIbHO-ITUYECKUX IIPUHILIUIIOB B AEATEIBHOCTH YYEHOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCHPUATUE D3CTETUUYECKMX KayecTB (PU3NYECKOM HayKu: €€ TapMOHHYHOIO IIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HAHHUE LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, BaXKHEUILIEN COCTABIISAIOIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, UHTEPECA K UCCIIEA0BATENLCKON IEATEIbHOCTH;

5) popMupOBaAHUSA KYJbTYPbI 3I0POBbSI 1 SIMOLUOHAJIBLHOI0 0JIATONOJIY YU



® — OCO3HaHHE IIEHHOCTU 0e30macHOro ooOpasza >KM3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUpPE, BaXKHOCTHU
npaBui 0€30MAaCHOTO MOBEJICHUS HA TPAHCIIOPTE, HA I0pOrax, ¢ AJIEKTPUUECKUM U TEIUIOBBIM 000pY0BaHUEM B
JIOMAlIHUX YCIIOBHSIX;

e — copMUPOBAaHHOCTh HaBbIKa peIeKCUU, MPU3HAHKE CBOETO ITpaBa Ha OMIMOKY M TaKOTO e IpaBa y APyroro
YEJI0BEKa;

e 6) TPyA0OBOIO BOCIIMTAHMS:

® — AKTUMBHOE yYacTHE€ B PCIICHUU MNPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTelbHON OpraHu3aiuu,
ropoja, Kpas) TEXHOJOTMYECKOM M COLMAIBbHON HANpaBIIEHHOCTH, TPEOYIONIMX B TOM 4YHCIE U (PU3HMUECKHUX
3HAHUI;

® — UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MPOQPECCHI, CBA3AHHBIX C (PU3UKOM;

e 7) 3K0JIOTMYECKOIr0 BOCIIMTAHUS:

¢ — OpHEHTalusl Ha NMPUMEHEHHE (U3MYECKUX 3HAHUU IS PEIIeHMs 3a/ad B OOJACTH OKpPYXKAIoIeW Cpeibl,
IJIAHUPOBAHUS MIOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUI JIs1 OKPYIKAIOIIEH CPEbL;

® — O0CO3HaHUE II00aJBHOIO XapaKkTepa SKOJIOTMYECKUX MPOOJIEM U ITyTeH UX pelIeHNUs;

e 8)amanTanuy K M3MEHSIOIUMCS YCJIOBUAM COUMAIBLHON M NPUPOAHOI Cpe/bl:

e — TMOTPEOHOCTh BO B3aUMOJEWCTBMM TIPU BBIINOJHEHUUM MCCIECIOBAaHUM U MPOEKTOB (PU3NYECKOU
HaIPaBJICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

® — [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIBHOCTD;

e — noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hclie (POPMYJIUPOBATH WIEH, OHATHUS, TUIOTE3bI O
bu3nuecKux 00ObEKTaX U SIBICHUSIX;

® — Oco3HaHue Ae(DUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001aCTH (DU3BUKH;

® — [JJAHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUU HOBBIX (PU3HMUECKUX 3HAHUM;

® — CTpEeMJICHHWE aHAJIM3UPOBATH W BBISIBIISATH B3aUMOCBS3U MPHUPOJIBI, OOMIECTBA M SKOHOMUKH, B TOM YHCIIE C
UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

e — OLIEHKA CBOMX JICMCTBUH C YUETOM BIMSHUS HA OKPYKAIOLILYIO CPEly, BOSMOXKHBIX TJ100aTbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI



B pesynbrare ocCBOeHUS TMporpamMMbl 1O (U3UKE Ha YpPOBHE OCHOBHOIO 001Iero oOpa3oBaHus Yy
oOyyaromierocss OyayT chopMuUpOBaHBl MeTanpeaMeTHbIe Pe3yJbTaThbl, BKJIIOYAIONIME [03HABATEIbHBIC
yHHUBEpCaabHble y4ueOHbIEC NEHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC yueOHBIC NEWUCTBUA, PETYJISTUBHBIC
YHUBEpCalIbHbIE yUeOHbIE 1EHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUSA

ba3oBble Jornyeckue 1efMcTBUA:
® BLISIBIISITH U XapaKTepU30BaTh CYIIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABJIMBATH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIIMKI, OCHOBAHUS JUIsl 00OOIIEHUS U CPABHEHUS;
® BLISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUUS B paccMaTpuBaeMblX (hakTax, JAHHBIX M HaOIIOJICHUSX,
OTHOCAIIUXCS K (PU3UYECKUM SIBIICHUSM;
® BEISBIISATh TPUYWHHO-CIICJICTBCHHBIC CBS3W TPU HW3YYCHHH (U3UYECKUX SBICHWW M IIPOIIECCOB, JETATh
BBIBOJIBI C HCIIOJIb30BAaHUEM JACHYKTHBHBIX M WHAYKTHBHBIX YMO3AaKIIOUEHUH, BBIIBUTATh THUIIOTE3BI O
B3aUMOCBSI3SIX (PU3NUECKUX BEITNIHNH;
® CaMOCTOSTENIbHO BBIOMpaTh CMOCO0 pemieHus y4eOHOW ¢u3nueckoi 3amayu (CpaBHEHHE HECKOIBKUX
BApUAHTOB PEIICHHUs, BHIOOP HamOOJee MOAXOMASIMIETO C YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPUEB).
Bba3oBble uccienoBareibckue 1eiCTBUS:
® 1ICTTIOJIB30BATh BOTIPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT TTO3HAHNS,
®IPOBOJUTH IO CaMOCTOSATEILHO COCTaBJICHHOMY IUTaHY OIIBIT, HECJOKHBIH (PU3MUYECKHH DKCIICPUMEHT,
He0OoJIbIIOE HCClieOBaHUE (PU3HUECKOTO SIBICHMUS;
® OIICHMBATh HA MPUMEHUMOCTh W JIOCTOBEPHOCTh MH(MOPMAIUIO, TOJYYEHHYIO B XOJ€ HCCIICIOBAHUS WU
IKCIIEPUMEHTA;
® CaMOCTOSATENbHO (OPMYTUPOBATH OOOOIIEHUS W BHIBOJABI IO pe3yJbTaTaM IMPOBEAEHHOTO HAOIIOICHUS,
OTIBITA, UCCIICIOBAHUS;



®IPOTHO3UPOBATh BO3MOXKHOE JalibHEWINee pa3BUTHE (PU3MUECKUX TMPOIECCOB, a TaKXKE BBIIBUTATh

MPEANOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.
Pabora ¢ nunpopmanueii:

® [IPUMEHSITH Pa3JIMUYHbIE METOJIbl, HHCTPYMEHTBI U 3aMPOCHI IIPH MOKUCKE U 0TOOpE MH(POPMAITUU UITH JTAHHBIX
C Y4€TOM MpEI0KEHHON yueOHOH (hU3nYecKon 3a1auu;

® AaHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh MHGPOPMAIIMIO Pa3IMYHBIX BHUJIOB U (opMm
MPECTABIICHUSI;

® CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMY TpeAcTaBiIeHUs HHPOpMAIMU U WUIIOCTPUPOBATH
peliaeMble 3a/1a4i HECJIOKHBIMU CXEMaMHU, TuarpaMMamMu, HHOU rpadukoi 1 UX KOMOUHAITUSIMU.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS:

®B XoJl¢ OOCYXJCHHS Y4yeOHOro maTepuala, pe3yJbTaToB J1abopaTOpHBIX pabOT M MPOEKTOB 3ajaBaTh
BOIIPOCHI MO CYIIECTBY 00CY»XIaeMOi T€Mbl M BBICKA3bIBATh WJICH, HAIICJICHHbIC Ha pEIICHUE 3aJaudl U
noJi/Iep>kKaHue 0JarokKenaTeIbHOCTH OOLICHUS;

® COTIOCTABIISATh CBOM CYXJICHUS C CYXXJICHHUSIMU JIPYTMX YYACTHUKOB JMANIora, OOHApYyKUBATh pa3iudyue U
CXO/JICTBO ITO3UIIUH;

® BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;

¢ [TyOJIMYHO MPEJCTABIISITh PE3YAbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA, UCCIIeI0BaHU,
MIPOEKTA);

®TIOHMMAaTh W WHCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHAYaJIbHOW palbOThl TMpU pEIICHUU
KOHKPETHOM (hH3UIECKOM MTPOOIISMBI;

® [I[PUHUMATh L€ COBMECTHOM €SI TEIbHOCTH, OPTaHU30BbIBATH IEUCTBHUS MO €€ TOCTUKEHHIO: PACIIPECIATh
poJIH, 00CYKIaTh IIPOIIECCHI U PE3YJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

®BBITIOJIHATh CBOKO YacTh pabOThI, JOCTHTash KauyeCTBEHHOTO pe3yjbTaTa IO CBOEMY HAMpaBJICHUIO U
KOOPAUHUPYSI CBOU JCHCTBUSI C IPYTUMHU WiICHAMU KOMaH/IbI,

e OI[CHUBATh KauyeCTBO CBOET0 BKJIaJa B OOMMUA MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.



PerJIHTI/IBHble YHUBEPCAJIBbHBLIC y‘leﬁHble IleﬁCTBHH

Camoopranusanus:

® BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOIUX ISl pelieHns (PU3HIeCKUX 3HaAHU;

® OPUEHTHUPOBATHCSA B PA3JIMYHBIX MOAXOAAX MPUHATUS PELICHUN (MHIMBHUIYyalbHOE, MPUHATUE PEIICHHS B
rpyInie, IpUHIATHE PELIEHUH TPYIIOi);

® CAMOCTOSITENIFHO COCTABJISITh aJITOPUTM pEIIeHUs (PU3NUECKON 3a/1ayil WM TUIaHa UCCIIEIOBAaHUS C YUETOM
MMEIOIINXCA PECYypCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATH MpEJaracéMble BapHAHTHI
pELICHUN;

e ieNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3 PEILLEHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

® 1aBaTh aICKBATHYIO OLIEHKY CUTYallMH U MPEIJIaraTh IJIaH €€ N3MECHECHMUS;

®00BSACHATh TPHUYMHBI JOCTHKEHHUA (HEIOCTMIKEHHUS) PE3YJbTATOB JIEATEIbHOCTH, JaBaTh OLEHKY
MpUOOPETEHHOMY OMBITY;

® BHOCUTH KOPPEKTUBHI B JIESITEIILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUS (PU3NYECKOTO MCCIECAOBAHUS WU
MIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIMX TPYAHOCTEW;

® OIICHMBATh COOTBETCTBUE PE3YyJIbTATA LEIU U YCIOBUIM;

®CTaBUTHh ce€0s HA MECTO JAPYroro 4ejoBeka B XOJAE CIOpa WIM JUCKYCCHUM Ha HayyHYH TeMy, IOHHMAaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

e IPU3HABATh CBOE MPABO HA OWIMOKY MpU pelIeHUH (PU3NYECKUX 33/7a4 WIM B YTBEPKICHHUSIX HA HAyUHbIE
TEMBI U TaKOE K€ MPABO IPYTOro.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 kJjacce NpeaMETHbIE pe3yjibTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:



®JICTIOJIB30BaTh MOHATHSA: (U3HUECKHEe W XUMHYECKUE SIBJICHHS, HaONIOJEHUE, SKCIEPUMEHT, MOJIEIb,
TUIOTE3a, €AUHUIBI (PU3NYECKUX BEJIMYWH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS BelecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBHKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEINHOE),
TPAeKTOpHsl, paBHOAEHCTByromas cuia, aepopmaums (ympyras, IUlacTUYEcKas), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

epaznuyath sBIeHUSA (IAudPy3us, TEIIOBOE IBMKEHHE 4YAaCTHIl BEIIECTBA, PAaBHOMEPHOE IBUKCHHE,
HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLUs, B3aMMOJECWCTBUE TEJ, PABHOBECUE TBEPABIX TEJI C 3aKPEIIIEHHON
OCBIO BpallleHus, Nlepeaada JaBjIeHus: TBEPABIMU TEIAMH, )KUJIKOCTIMH U Ta3aMu, aTMOC(EPHOE JaBIICHUE,
IUITaBaHUE TeJl, MPEBPALLEHUSI MEXaHUYECKONW SHEPIUU) MO0 ONUCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

®pacro3HaBaTh NPOSBICHUE H3YUYEHHBIX (PU3NYECKUX SIBICHUI B OKpPYKAIOIIEM MHUpPE, B TOM YHUCIE
(u3nuecKkue SBJIEHUS B MPUPOJIE: MPUMEPHI IBHKEHUS C PA3JIMYHBIMU CKOPOCTSMHU B JKMBOM M HEKHUBOU
MPUPOJE, IEUCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIUSHHUE aTMOCHEPHOrO N1aBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHUE pbIO, pblYard B TEJE€ YEJIOBEKAa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHY10, BBICIIATh CYLIECTBEHHBIEC CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SBICHUI;

® OIMChIBaTh U3YUYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBIICHUS, UCIOJB3YS (PU3NUECKHE BEIMYMHBI (Macca,
00BEM, MIIOTHOCTh BEUIECTBA, BPEMSL, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TAXKECTH,
BEC TeJIa, CWJIa TPEHHUs, AaBJIeHNE (TBEPAOTO TeNa, KUAKOCTH, ra3a), BEITAJKUBAIOIIAS CUIIA, MEXAHUYECKAs
paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIHMEHT TMOJIE3HOr0 JEHCTBHUS MEXAHU3MOB,
KWHETUYECKasi U MOTEHIMAJbHAs AHEPIusi), IpU ONHCAHUM IMPaBUJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICI
UCTIOJIb3yEMBIX BEJIIMYMH, UX OOO3HAYEHUS M €OUHUIBI (U3UYECKUX BEJIMYUH, HAXOAUTHh (POpMYIIb,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEJIMUMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKU MU3YUYEHHBIX
3aBUCUMOCTEHN (PU3MUYECKUX BEJIUYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHUSI W TPOIECCHI, UCHOIb3Ysl MPABUIIA CIOXKEHUS CHII
(Boosp oaHOW mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMpPaBUIIO PABHOBECHUS phluara
(Omoka), «30J10TO€ MPaBUIIO» MEXAHUKHU, 3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruH, MPH STOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alIUCHIBATH €M0 MAaTEMATHUECKOE BBIPAKECHUE;



¢ 00BSCHATh (UBUYECKUE SBICHUS, MPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE€ W B KOHTEKCTE CUTyalluu
MIPaKTUKO-OPHUEHTHPOBAHHOIO  XapaKTepa: BBIABIATH NPHUYMHHO-CIEICTBEHHBIE  CBSI3U, CTPOUTH
00BsCHEHHE W3 1—2 JOTMYECKUX IIaroB C OMOPOM Ha 1—2 HM3yYEeHHBIX CBOWCTBA (PU3NYECKUX SIBJICHUMH,
(bu3HUEeCKNX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epeliaTh pacuéTHble 3a7aud B 1-2 MeHCTBUS, UCHOJIB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4d 3alKMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJMYMUHBI B (OPMYJIBI M TPOBOAUTH PACUYETHl, HAXOAWUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIC IJIs
pelieHus 3aa4, OUEHUBATh PEATMCTHYHOCTh OJYYeHHON (PU3NUECKOI BEIHYMHBI;

®pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOYKHO PEUINTh IPU MOMOIIM (PU3NYECKUX METOAOB, B OMNMCAHUU
UCCJIEIOBAHNS BBIACIATH IPOBEPAEMOE MPEANOJIOKEHUE (TUMNOTE3Y), paziuyaTb U HHTEPIPETUPOBATH
HOJIyYEHHBIN Pe3yJIbTaT, HAXOJUTh OIIMOKH B XOJI€ OIbITA, J€JIaTh BBIBOJBI IO €TO PE3yJIbTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBJICHUN MU (QU3UYECKUX CBOMCTB TeJ: (POpMyIUpOBaTh
MIPOBEPSIEMbBIE MPEON0KEHHS], COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYJ0BaHUS, 3aAMCHIBATH X0/
onbITa U (OPMYIUPOBATH BHIBOIBI;

® BHINIOJIHATH MPSAMbBIE HU3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MacChl Tela, 00bEMA, CUJIbl U TEMIIEPaTypbl C
MCIIOJIb30BAaHUEM aHAJOrOBBIX M LU(POBBIX NpHOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aJ1aHHON a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

® [IPOBOJIUTh HCCJIEIOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKON BEIMUYMHBI OT JPYrod € HCIOJIb30BAHUEM
OpSMbIX U3MEPEHHH (3aBUCMMOCTH IYTH PAaBHOMEPHO JBMXKYILUETOCs Tejla OT BPEMEHH JBUKEHMS Tela,
CUJIbl TPEHUS CKOJBXEHHS OT Beca Tejla, KauecTBa 00pabOTKHU MOBEPXHOCTEN TEJl M HE3aBUCUMOCTH CHJIBI
TPEHUs OT IUIOLIAJN CONPUKOCHOBEHHMSI TE€J, CUJIbl YIIPYTOCTU OT YIJIMHEHUS MPY>KUHBI, BHITAIKUBAOILIEH
CHIIbI OT 00BEMA MOTpYyKEHHOM YacTH Tella U OT TUIOTHOCTH JKUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTHU
TeNa, OT TITyOUHBI, HA KOTOPYIO MOTPYKEHO TEeJ0, YCIOBUH TIaBaHUsI Tell, yCIOBUN paBHOBECHsI pblyara u
0JIOKOB), Y4acCTBOBaTh B IUIAHMPOBAHUM Y4EOHOIO HUCCIENOBAaHUS, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpPEHHUs, CIeAysl NPEeaJOKEHHOMY IUIaHy, (UKCHpPOBaTh pE3yJibTaThl IMOIYYEHHON 3aBUCUMOCTH
(Gu3MUEeCKMX BEJIMYMH B BUJAE MPEIIOKEHHBIX TaOIUIl U TpadUKOB, J1€IaTh BBIBOJABI MO pe3yJbTaTam
HCCJIEI0BAHNS;



® [IPOBOJIUTH KOCBEHHBIEC M3MEPEHUS PU3NYECKUX BEIMYHH (TJIOTHOCTDH BEIIECTBA JKUKOCTH U TBEPAOTO Tena,
CHJIa TPEHUS CKOJBXEHUS, JaBICHUE BO3yXa, BRITAJKMBAIONIAs CUJIA, JCHCTBYIONIAS HA TOTPYXEHHOE B
KHUJIKOCTh TeJO0, KOd()(PHUIMEHT MONE3HOrO ACUCTBUSA MPOCTHIX MEXaHW3MOB), CIEIysl MPeaoKEHHON
UHCTPYKLMU: IpPHU BBINOJIHEHUH HM3MEPEHUN COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY W BBIYMCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

¢ COOJIOIAaTh MpaBHIIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ J1abopaTOPHBIM 000pyA0BaHUEM;

® yKa3bpIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIYar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TJI0CKOCTH;

® XapaKTepHU30BaTh MPUHIUIIBI IEHCTBUS W3YUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOM Ha MX
omucaHus (B TOM 4YHCIE: TMOIIIMITHAKHA, YCTPOMCTBO BOJOMPOBOJA, TUAPABINYCCKUI MPECC, MAHOMETP,
BBICOTOMEp, MOPIIHEBOI HACOC, apeoOMETp), UCHOJb3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBICHUN U
HEoOXoAuMble (PU3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJIUTH NPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEpPAX) MPAKTHYECKOTO0 MCIOJb30BaHUS (PU3NYECKUX
3HAHUI B TOBCEJHEBHOM JKU3HU ISl oOecredyeHus Oe30MacHOCTH IMpHU OOpallleHud ¢ MpudopaMu M
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUS 370POBhs U COOIIOICHUSI HOPM 3KOJIOTHYECKOTO TIOBECHUS B
OKPYXaroUIEH Cpee;

® OCYIIECTBISATH OTOOP MCTOYHUKOB HMH(pOpManuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIMXCS 3HAaHMM W MyTEM CpPaBHEHUS Pa3IUYHbIX HCTOYHUKOB BBIJCNATH
MH(POPMAIUIO, KOTOpas SIBISIETCS IPOTUBOPEUNBOM UM MOXKET OBITh HEOCTOBEPHOI;

®JICTIOJNIH30BaTh MPH BBHITIOJHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIONMYJISPHYIO JIUTEPaTypy (QU3NIECKOTO
COJIepKaHusl, CIIPABOYHbBIE MaTepHAalIbl, pecypchl ceT VHTepHeT, BianeTh NpuéMaMu KOHCTICKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HUHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

®C03/1aBaTb COOCTBEHHBIE KpaTKHE IUChbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHHMKOB
uHpopmauu (HU3UIECKOTO COJIEP)KaHMS, B TOM 4YHCJIE MyOJMYHO JelaTh KpaTKhue COOOIIEeHUs O
pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIIEOBaHHM, MPU 3TOM TPAMOTHO HCIOIb30BaTh H3yUEHHBIN
NOHATUHHBIN anmapar Kypca (pu3uKu, COmpoBOXKIaTh BEICTYIUICHNE TIPE3CHTAINECH;



®TIpY BBIMIOJHEHUN YYEOHBIX TIPOEKTOB M WCCICIOBAHWUN pacmpenesisaTh OOS3aHHOCTH B Tpymmne B
COOTBETCTBUM C IIOCTaBJIICHHBIMHM 3aJayaMH, CJICAUTHh 34 BBINOJHEHUEM IUIaHA JIEUCTBUM, aJEKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJaJ B JCATEIbHOCTh TPYIbI, BBICTPAMBATh KOMMYHHKATUBHOE
B3aMMOJICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koniy oOydyeHuss B 8 kJacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh

c(hOpPMHUPOBAHHOCTH y 00YUAIOIINXCS YMCHH:

® 1ICII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHHE aTOMOB UM MOJIEKYJI, arperaTHble
COCTOSIHUSI BEILECTBA, KPHUCTA/UIMUECKME M aMop(dHbIe Teia, HACHIIIEHHBIH M HEHACHIILICHHBIA TIap,
BJIQXKHOCTh BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIUIOBOM JBHUIaTellb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsill, JIEKTPUUECKOE T0JI€, MTPOBOAHUKHA U JTUDJIEKTPHUKU, MOCTOSHHBIN AIEKTPUUECKUI
TOK, MArHUTHOE TIOJIE;

®pa3IMyaTh SIBICHUS (TEIIOBOE PACIIMPEHUE U CKATHUE, TEIUIONEPeIaya, TEMI0OBOE paBHOBECHE, CMAaYUBaHUE,
KanWUSIPHBIC  SIBJICHUSI, HCIApeHue, KOHJCHCAIUs, IUIaBJICHUE, KpUCTaUM3alusa (OTBEpJieBaHuE),
KUIIEHUEe, Terulonepenadya  (TEIUIONPOBOJHOCTh, KOHBEKIUS, U3JIyYEHHUE), DJEKTpU3alus  Ted,
B3aUMOJICHCTBUE 3apsiOB, JIEUCTBUSA JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJICHCTBHE
MarHuTOB, JEWCTBUE MArHUTHOTO TOJSi HA TPOBOJHUK C TOKOM, DJEKTPOMArHUTHAS WHIYKIHUS) TIO
OTMMUCAHUIO0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (puznueckoe
SIBJICHUE;

®pAcro3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SBJICHUA B OKpPYXalolleM MHpE, B TOM YHCIE
¢usnyueckue SBJICHUS B TPUPOJC: MOBEPXHOCTHOE HATSHKEHUE WM KaMWUISPHBIC SIBJICHUS B TMPHUPOJIE,
KpUCTaJUIbI B mpupoe, uznydenue ComHIa, 3aMmep3anrue BOA0EMOB, MOpCKUe Opu3bl, 00pa3oBaHuEe POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBIICHUS B aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OPTaHU3MOB,
MarHuTHOE Mojie 3emMiu, Apedd MoaocoB, pojdb MAarHUTHOrO MOJS JJIA KM3HU Ha 3emiie, MOJIIPHOE
CUSIHHE, TPU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a7auy B YUeOHYIO, BBIJICNSATHh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKK) GUNIECKUX SIBJICHUM;

®OMKCHIBATh H3YUYEHHBIE CBOWCTBA Tel W (DU3UYECKUE SBICHUS, WCIONIB3YSd (U3UYECKHUE BEITMYUHBI
(Temrieparypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIeJIbHAS TEIIOEMKOCTh BEIIECTBA, YI€IbHAS



TEIUIOTa IUIaBJICHUS, YJENIbHas TEIUIOTa MapooOpa3oBaHMs, yAeTbHAas TEIUIoOTa CropaHHsl TOIUIMBA,
KO(DPUITMEHT TMOJIe3HOTO JEHCTBUA TEIUIOBOM MAIMHBI, OTHOCHUTENbHAs BJIAKHOCTH BO3/yXa,
ANEKTPUUECKUN 3apsil, CUJia TOKA, SJIEKTPUUYECKOE HAIpPSHKEHUE, CONMPOTUBIICHNE MPOBOJAHMKA, YACIbHOE
CONPOTHUBJICHUE BELIECTBA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3UUCCKUN CMBICIT UCTIONh3YEMBIX BETUIMH, 0003HAYCHUS ¥ €TMHUIIBI (DU3UYIECKUX BEIIMUHH,
HaxOoJUTh (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO (DH3UYECKYIO0 BETUYHHY C JAPYTHUMH BEIWYWHAMH, CTPOUTH
rpaduKy U3YYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBJICHUS U TMPOIECCHI, MCIOIB3Ys OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BELIECTBA, NPHUHIMI CYNEPHO3UIMU Tojiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JiJ1s ydacTka 1enu, 3akon J[xoynsa—Jlenna,
3aKOH COXPAHEHHS HEPruu, MPHU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3aIlUCHIBATh €r0
MAaTeMaTUYECKOE BHIPAXKEHUE;

® 00BSACHATH (PU3WYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTyallud MPAKTUKO-
OPUEHTHUPOBAHHOTO XapaKTEepa: BBISBIATH MPUUYUHHO-CJICICTBEHHBIEC CBSI3HM, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX IIAroB C OMOpoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (M3MYECKUX SIBJICHUH, (PU3UUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

epemiaTh pacu€THhIC 3a7aud B 2—3 JEHUCTBUS, UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOIINE (PU3UUECKUEC
BEJIMUMHBI: HA OCHOBE aHajW3a YCJOBHS 3aJa4d 3allMChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEJOCTATOK
JTAHHBIX ISl pEIlIeHUs 3a7a4i, BHIOUPATh 3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE JIs €€ PEIIeHUs, TPOBOIUTH
pacy€Thl U CPABHUBATH MOJYYECHHOE 3HAYCHHE (PU3NUYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;

®pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TPH TOMOIIM (PU3NYECKUX METOJOB, HCIOIb3YS
ONMCAHUE HCCIIEIOBAHUS, BBIIECIATh MPOBEPSAEMOE IMPEIOI0KEHUE, OLICHUBATh MPABUIBHOCTh MOPSIKA
MPOBEJICHUS UCCIICIOBAHUS, JIe]aTh BHIBO/IbI;

® [IPOBOJINTH OMBITHI IO HAOJIIOACHUIO (PUBMUECKUX SIBICHUM WM (PU3MUECKUX CBOMCTB Tel (KamWUIApHBIC
SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS
M HarpeBaHus IMpU U3IYYEHUU OT I1BETa H3Iydarolledl (MMOrJoaieil) MOBEPXHOCTHU, CKOPOCTh
WCTIAPEHHST BOJABI OT TEMIEPATYpPhl >KUJIKOCTH M IUIOMIAAX €€ MOBEPXHOCTH, SJEKTpHU3alus Tel U



B3aMMOJICICTBHE DIIEKTPUUYECKUX 3apsiioB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB, BHU3yalU3alvs
MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO TOJISl HA MMPOBOJAHHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHUTA, CBOMCTBA JJIEKTPOABUTATENSI TOCTOSHHOTO TOKa): (OpMyJIUpOBaTh MpPOBEpsSEMbIC
IPEANoIoXKEHUs, cOOUpaTh YCTAHOBKY W3 TMPEIJIOKEHHOIO O0OpYJOBaHMS, OMHUCHIBATH XOJ| ONBITa U
(dbopMyIMpPOBaTH BHIBOIBI;

®BBIMOJHATh TMPsIMbIE HM3MEPEHUS TEMIepaTyphl, OTHOCHUTEIHHOW BJIAKHOCTH BO3[AyXa, CHJIBI TOKa,
HANPSDKEHUSI C MCIOIb30BAaHUEM aHAJIIOTOBBIX MPUOOPOB M AATYMKOB (PU3MUECKHX BETUYHH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH;

® [IPOBOJIUTh HCCJIEIOBAaHUE 3aBHUCUMOCTH OJHOM (DU3MYECKON BEIMUYMHBI OT JPYrod € HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHUM (3aBUCUMOCTb CONPOTUBIIECHUS NMPOBOJHUKA OT €ro JJIUHBI, IJIOMAAN MOIEPEYHOTO
CEUEHUS U YIEJIbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUJIBI TOKA, UIYIIET0 Yepe3 NPOBOIHUK, OT
HANpsDKEHUST Ha TPOBOJHUKE, HCCICNOBAHUE TMOCIEAOBATEIHHOTO M TMApAICIbHOTO COCAMHEHUN
MPOBOJHHKOB): TUIAHUPOBATH HCCIEAOBAaHUE, COOMpaTh YCTAaHOBKY U BBINOJHATH H3MEPEHUS, CIEAys
peI0KEHHOMY IIJIaHy, (PMKCUPOBATh PE3YJIbTAThI IOJIYYEHHON 3aBUCUMOCTH B BUJIE TAOJIHI U I'paUKOB,
JIeJ1aTh BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

®TIPOBOJIUTH KOCBEHHBIE H3MEpeHus (U3MUECKUX BeMMYuH (yIelbHas TEIUIOEMKOCTh BEIIECTBA,
COTIPOTHUBIIEHUE TPOBOJHMKA, pabOTa M MOITHOCTH SJICKTPUUYECKOTO TOKA): IUIAHUPOBATH H3MEPEHUS,
cOOMpPAaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEAJIOKEHHON MHCTPYKIIMH, U BBIUYUCISATH 3HAUCHUE
BEJIMYMHBI;

¢ cOOJTI0/IaTh TIpaBUiIa TEXHUKHU 0€30MacHOCTH TIpH paboTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

® XapaKTepHU30BaTh MPUHIUIBI IEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
onucaHuss (B TOM YMCIE: CHCTEMa OTOIJIEHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMmeTp,
BOJIbTMETP, CYETUMK DJJICKTPUUYECKON BSHEPruu, 53JIEKTPOOCBETUTENIbHbIE MNPUOOPHI, HarpeBaTelbHBIC
AIIEKTPOTIPUOOPHI  (TIPUMEPHI), DIIEKTPUYECKHE MPEIOXPAHUTEIN, DIIEKTPOMATHUT, AJIEKTPOJBHUTATENb
MOCTOSIHHOTO TOKa), UCTHOJb3Ys 3HAHUS O CBOMCTBAX (DU3UUECKUX SIBJICHUN M HEOOXOIUMBbIE (PU3HUYECKUE
3aKOHOMEPHOCTH;



® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHBIC TPUOOPHI MO CXEMaM U CXEMAaTUYHBIM
pUCYHKaM (PKUJKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, THUTPOMETP, [BHUraTeilb BHYTPEHHEIO
CropaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABJISATh CXEMbI 3JIEKTPUYECKHUX LENEeH C IMOCIEI0BATEIbHBIM H
napasuleIbHbIM COCAUHEHUEM 3JIEMEHTOB, pa3iinyasl yCIOBHbIE 00O3HAUEHUS JIEMEHTOB JJIEKTPUUECKHUX
LICTICH;

® IPUBOANUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEPax) MPAKTUYECKOTO UCIOIb30BAaHUS (PU3UUECKHUX
3HAHUI B TOBCEJHEBHOM JKHU3HU Il oOecredyeHHs Oe30MacHOCTH IMpU OOpallleHHH C NpudopaMu M
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3[I0POBbsI U COOJIOICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B
OKPYIKaroIIEH CPeE;

® OCYIIECTBIATh MOUCK HHpOpManuu (QU3NYECKOro cojepkaHuss B VIHTepHeTe, Ha OCHOBE HMEIOLIUXCS
3HaHUU U MyTEM CPaBHEHHUS JONOJHUTENIbHBIX MCTOYHHMKOB BBLIEIATh MH(OpMAILMIO, KOTOpas SBIAETCA
MPOTUBOPEUYUBOMN MM MOKET ObITh HETOCTOBEPHOM;

®ICII0JIb30BaTh MpPU BBINOJHEHUM YYEOHBIX 33JaHUil HAy4YHO-TIOMYJSIPHYIO JIMTEPATypy (PU3HUECKOIro
coJiepKaHusl, CIIPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHET, BiIaeTh NPUEMaMU KOHCIIEKTUPOBAHHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

eCco3/1aBaTh COOCTBEHHbIC NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000mas WHGOPMAIMIO U3
HECKOJIbKMX HCTOYHUKOB (PU3UYECKOrO COAEpX aHHs, B TOM YHCIEe MyOJIMYHO MPEACTABISTh Pe3yIbTaThl
OPOEKTHOW MJIM HCCIEAO0BATENIbCKOW NEATEIbHOCTH, NPH 3TOM T'PAMOTHO HCIOJI30BaTh W3YYEHHBIN
MOHATUHHBIN anmapat Kypca GU3HKHU, COMPOBOKIATH BHICTYIUIEHHE TPE3EHTALUEH;

® [IpU BBINIOJHEHUHU YYEOHBIX POEKTOB U UCCIIEI0BAHUNA (PU3HUYECKUX MPOLECCOB PaCHpPeesiTh 00sI3aHHOCTH
B IPYIIE B COOTBETCTBUM C MOCTaBJIECHHBIMHU 33Ja4aMU, CJIEIUTh 3a BBHINOJHEHUEM IJIaHa JACUCTBUU U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIaJA B JAESITEIbHOCTb IPYIIbI, BHICTPAUBAThH
KOMMYHHMKATUBHOE B3aMMOJICICTBHE, MIPOSBIISs TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koniy oOydyeHnuss B 9 kJacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)KaTh

c(hOPMHUPOBAHHOCTD Yy 00YUAIOIINUXCS YMEHUI:

®1ICII0JIB30BaTh TMOHATHS: CHUCTeMa OTCY€Ta, MaTepuaibHas TOYKA, TPACKTOpPHUSA, OTHOCHTEIbHOCTh

MEXaHUYECKOro JABWXeHUs, nedopmarus (ynpyras, IUlacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIbHOE



YCKOpEHHE, HEBECOMOCTh M TMEpPEerpy3kd, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TENO, IEHTP THKECTU
TBEPIOTO Teia, paBHOBECHWE, MEXaHWYECKHE KOJeOAaHWS M BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh W NadbHO30PKOCTD,
CTIIEKTPHI UCITYCKaHUS U TIOTJIOICHUS, alb(a-, 0eTa- 1 raMMa-u3TydeHHs], U30TOIIbI, siIepHasi SHEPTeTUKA;

epa3IMyaTh SBJICHHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE TNPSIMOJWHEHHOE MBIKCHHE, PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JBHKEHUE, CBOOOHOE TMaJeHWE TeJ, PaBHOMEPHOE JBIKCHHE 110 OKPY>KHOCTH,
B3aMMOJICUCTBHUE TEJ, PEAKTUBHOE JIBIKCHHE, KOJICOATEIPHOE MBIDKEHUE (3aTyXaloNIUe U BBIHYKICHHBIC
KoseOaHusl), PE30HAHC, BOJHOBOE JBIDKEHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE pPaclpOoCTpaHEHHE,
OTpa)X€HUE W TPEIIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETa, pa3jioKeHHe OeNoro CBeTa B
CHEKTP U CIOXXEHHE CIHEKTPaJIbHBIX IIBETOB, JIMCIEPCUSI CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HMKHOBEHHWE JIMHEHYATOTO CIEKTPa M3IyUCHHUS) IO OMMCAHUI0 X XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, ICMOHCTPUPYIOIIHNX JaHHOE (PH3NUIECKOE SBIICHUE;

®pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3NYECKUX SBIECHUH B OKpY)KallleM Mupe (B TOM YHCTE
dusnueckue SBICHUS B MPUPOJIC: TMPWIMBBI M OTJIUBBI, JBIKEeHHE IUIaHEeT COJIHEYHOW CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKHUBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHHUE,
CEHCMUYECKHUE BOJIHBI, IIyHaMH, DXO, IIBETa TEJI, ONTHYCCKUE SBICHUS B TPHUPOAC, OMOIOTHYCCKOE
JEHCTBYE BUIUMOTO, YIBTPA(PHOIETOBOTO U PEHTTEHOBCKOTO M3ITyYCHHM, €CTECTBCHHBIN PaTuOaKTUBHBIN
(G oH, KOCMHUYECKHE JTy4d, PaIHOaKTUBHOE U3ITyUYCHHUE MTPUPOTHBIX MUHEPAIIOB, ICHUCTBUE PATHOAKTUBHBIX
U3ITyYeHU HA OPraHU3M 4YeJIOBEKa), IPU ATOM MEPEBOJAUTH MPAKTHYECKYIO 3a7a4y B YUCOHYIO, BBIJCISTh
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUMN;

® OTIMCHIBATh M3YUYEHHBIC CBOWCTBA Te U (PU3UYECKUE SBJICHUS, UCTIOIB3Ys (M3HUUECKUE BEITMUUHBI (CPETHSISA
¥ MTHOBEHHAsI CKOPOCTh TeJIa TIPY HEPaBHOMEPHOM JBHKCHUH, YCKOPEHHE, TIEPEMEIICHNE, MYTh, YTIOBas
CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJa TSKECTH, YCKOPEHHE CBOOOIHOTO TAJCHHs, BEC Tena,
UMITyJIbC TE€Jla, UMITYJIbC CHJIbI, MEXaHWYeCKas padoTa W MOIIHOCTh, MOTEHIMAIbHAS DHEPrusl Tena,
MOJHITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, IMOTEHIMAJIbHAS DHEPTUs CXKATOW MPYKUHBI, KHHETHYECKas
DHEPTHS, TIOJIHAS MEXaHWYeCKasi SHEPrus, MePUoI M YacTOTa KOJIeOaHWH, JUTMHA BOJTHBI, TPOMKOCTh 3BYKa
M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeIb IPEIIOMJICHUS CPEJIbl), TP ONTMCAHUHN MTPaBUIILHO TPAKTOBATh



(Gu3NYECKUI CMBICIT UCTIONB3YEMBIX BEIUYMH, 0003HAYCHHS U €AMHULIBI (PU3NUECKUX BEIMYUH, HAXOIUTh
(GopMyIibl, CBSI3BIBAIONIME JAaHHYIO (U3UYECKYIO0 BEJIMUMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUUHH;

® XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBJICHUS U MPOLECCHI, UCTIONIb3Ys 3aKOH COXPAHEHUS SHEPTUH,
3aKOH BCEMUPHOTO TATOTEHHS, NPUHIMI CYMEPHO3ULIUA CHII, MPUHIUII OTHOCUTENbHOCTH [anunes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPAKCHHUS W MPEJIOMIICHHS CBETa, 3aKOHBI
COXPAaHEHHUsI 3apsAIOBOTO M MACCOBOTO YHCEN NPU SAAEPHBIX PEaKIUsiX, MPH 3TOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aMMCHIBATH €0 MATEMAaTUYECKOE BBIPAKECHUE;

¢ 00BACHATh (PU3MUECKHE MPOLECChl U CBOMCTBA T€J, B TOM 4YMCIE U B KOHTEKCTE CUTyalUW MPAKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICICTBEHHBIEC CBSI3H, CTPOUTH OOBsICHEHUE U3 2—3
JIOTUYECKUX IIAroB C OMOpOM Ha 2—3 M3Y4YEHHBIX CBOWCTBA (M3MYECKUX SIBICHUH, (PU3UUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

epelaTh pacy€THBIE 3a/1a4u (ONMHUPAIOIIKECS Ha CUCTEMY U3 2—3 YpaBHEHHUI), UCIIOJIb3YsI 3aKOHBI U (POPMYJIbL,
CBSI3BIBAIONINE (PU3MYECKHE BETUYMHBI: HAa OCHOBE aHalW3a YCJOBHS 3a/addl 3alHChIBATh KpPaTKOE
yCIIOBUE, BBISBISATh HEAOCTAIONMIME WM W30BITOUHBIE JIaHHBIE, BBIOUPATh 3aKOHBI U  (POPMYIIHI,
HEOOXOIUMBbIE /I PEIICHHUs], POBOJIUTh PACUETHI M OIEHHWBATHh PEATUCTUYHOCTH MOJYYEHHOT'O 3HAUYCHUS
(bu3UYECKON BEIIMUUHBIL;

®pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIINTh MPU TMOMOIIM (PU3MYECKHX METOAOB, HCIOJb3Ys
OTHCaHWE HMCCIIEOBAHUSA, BBIICTSATh MPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATh MPABUIBLHOCTh MOPSIKA
IIPOBENICHUSI UCCIIEIOBAHUS, IeNIaTh BHIBOIbI, MHTEPIPETUPOBAThH PE3yJIbTAThl HAOIIOICHUI U OTIBITOB;

® [IPOBOJIUTH OIBITHI IO HAOMIOJAEHUI0 (DU3UYECKUX SIBICHUM WU (U3HUECKUX CBOWCTB Tel (M3ydeHUe
BTOpOTro 3aKoHa Hbl0TOHA, 3aKOHAa COXPAaHEHHUs YHEPIHH, 3aBUCUMOCTh MEepHOJa KOJeOaHU! NPy KMHHOTO
MasTHHKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTY/bI MaJIbIX KOJICOAHUH,
NPSIMOJIMHEWHOE PACIpPOCTPAaHEHHWE CBETa, Pa3okKeHHe OeJoro CBeTa B CIEKTpP, M3YYCHHE CBOWCTB
n300paxkeHus B IJIOCKOM 3€pKajie M CBOMCTB M300paKeHUsI IIpeaMeTa B coouparoleit InH3e, HaO0IeH1Ee
CIUIOIIHBIX M JUHEWYATHIX CHEKTPOB M3IYUYEHHS): CAMOCTOSTENIbHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000pyI0BaHUs, OMIMCHIBATH XOJI OMBITA U €T0 PE3YIbTaThl, (HOPMYITUPOBATH BHIBOIHI;



® [IPOBOJIUTH NPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX M3MEPEHU, OMpeess CpelHee 3HAUCHHE H3MepsieMoin
BeNTMYUHBI ((POKYCHOE PACCTOSHHUE COOWparomiel JWH3bI), 00OOCHOBBIBATH BBIOOP CIoco0a HW3MEpEeHUs
(M3MEpUTENBHOTO TTPUOOpPA);

® [IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKHX BEIMYHUH C HCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUM
(3aBHCHUMOCTb MTyTH OT BPEMEHH INPU PABHOYCKOPEHHOM JIBI)KEHUU 0€3 HadyallbHOM CKOPOCTH, Mepuoja
KoJe0aHU MaTeMaTUYeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU YIJIa OTPa)KE€HHS CBETa OT yrja
NaJeHUs U yIila IPeJOMIICHUS OT yIila MaJeHus): IJIAHUPOBATh UCCIEA0OBAHNE, CAMOCTOSITEIbHO COOMPATh
YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTAThHI MOJIYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUAE TaOIUIl U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEOBaHMUS;

®[IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYMH (CpEeOHSsl CKOPOCTh M YCKOPEHHME Teja Mpu
PaBHOYCKOPEHHOM JIBJKEHUH, YCKOPEHHE CBOOOIHOIO MAACHMS, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT
TPEHHsI CKOJBXKCHHs, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOoTa W TEpHOJ  KoJieOaHHiA
MaTEMaTHYECKOTO U MPY>XMHHOTO MAasSTHUKOB, ONTHYECKas CHJa COOMPAIOIIEH JHH3BI, PaJluOaKTUBHBIN
¢$oH): TUTaHUPOBATH M3MEPEHHsI, COOMPATh IKCINEPUMEHTAJIbHYIO YCTAHOBKY M BBHITIOJHITH HW3MEpPEHUS,
cleysl MPEeAJIOKEHHON HMHCTPYKLIMH, BBIUUCIATH 3HAUYEHUE BEIMYMHBI U AHAIU3HPOBATh IMOIYUYCHHbIE
pe3yJbTaThl ¢ YYETOM 3aJaHHOW MOTPEIIHOCTU U3MEPEHUM;

e cOOJII0/1aTh MTpaBuila TEXHUKHU 0€30MacCHOCTH IpH padoTe ¢ 1abopaTopHbIM 000PYA0BAHHUEM;

epa3uyaTh OCHOBHBIE MPU3HAKK HM3YyUYEHHBIX (U3NYECKUX MOJENEH: MaTepuanbHas TOUYKa, aOCOIIOTHO
TBEPAOE TEJNO, TOUCYHBI MCTOYHUK CBETA, Jy4, TOHKAs JIMH3Q, IJIAaHETapHas MOJAENh aToMa, HyKJIOHHAs
MOJIeTIb aTOMHOTO SJIpa;

® XapaKTepHU30BaTh MPUHIUIBI IEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
onucaHus (B TOM YHCIE: CIUJOMETP, JATUUKH IOJIOKEHHUS, PACCTOSIHUS U yCKOPEHUS, pakeTra, 3XOJoT,
OYKH, TEPHUCKOM, (oToamnmapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOIN, AO3UMETp, kKamepa Buibcona),
MCTIOJNB3YS 3HAHUS O CBOMCTBAaX (PM3MUECKUX SIBJICHUN U HEOOXOAUMBIE (PU3NIECKIE 3aKOHOMEPHOCTH;

®ICTIOJNIb30BaTh CXEMBl M CXEMAaTHYHBIE PUCYHKH HW3YYCHHBIX TEXHUYECKHX YCTPONCTB, M3MEPHUTEIBHBIX
npuOOpPOB M TEXHOJOTHUECKHX TPOIECCOB NPHU PEIICHUH Y4eOHO-TIPaKTHUECKUX 3a/Jad, ONTHYECKHE
CXEMBI JUIsl IOCTPOCHUS 300paKEHUH B TUIOCKOM 3€pKajie U COOMPAIOIIeH JIMH3E;



® IPUBOANUTH MPUMEPHI (HAXOAUTh UHGOPMAIUIO O MPUMEpPax) MPAKTUYECKOTO UCIOIb30BaHUS (PU3UUECKHUX
3HAHUI B TOBCEJHEBHOM JKHU3HU Il oOecredyeHHs O€30MacHOCTH IMpU OOpallleHHd C NpudopaMu M
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHUS 370POBbs U COOJIOICHUSI HOPM 3KOJIOTHYECKOTO MOBECHUS B
OKPY’KarollleH Cpeae;

® OCYIIECTBIATh NOUCK MHPOpMaLMU (PU3NUECKOro cosepkanus B IHTepHeTe, caMoCTOsTENbHO (GOpMyIUpys
IIOUCKOBBIN 3aIlpoC, HaXOAUTh IyTH ONPEAEICHUS JOCTOBEPHOCTH IMOIYYEHHON MH(POpPMAlUU Ha OCHOBE
MMEIOIIMXCS 3HAHUI U IONOJHUTEIbHBIX HCTOYHHUKOB;

®ICII0JIb30BaTh MpPU BBHINOJHEHUM YYEOHBIX 33JaHUil HAyYHO-TIOMYJSIPHYIO JIMTEPATypy (PU3HYECKOro
coJiep KaHusl, CIPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHET, BiIaieTh NPUEMaMU KOHCIIEKTUPOBAHHUS
TEKCTa, MpeoOpa3zoBaHus UHPOPMAIMK U3 OJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HMH(OpPMAMU M3 HECKOJIBKHX
HMCTOYHUKOB (DU3HYECKOr0 COJEPKAHMS, IMyOJIMYHO TNPEICTABIATh pEe3yJbTaThl MPOEKTHOW WIIU
HCCIIEIOBATENBCKOMN IESATENBHOCTH, P 3TOM IPAMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUMNHBIN anmnapar
M3y4aeMOro paszena (pU3MKH U COIPOBOXKIATh BBICTYIUIEHHE IPE3€HTALUEd C y4€TOM OCOOEHHOCTEH
ayIUTOPUH CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Konu4yecTBo yacos
Ne HanmeHnoBaHue pa3ieiioB DJIeKTPOHHbBIe (LM (pPOBbIE)
KoHTpoJibHbIE IIpakTHYeckune
n/m  TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTbl padoTsbI

Paszpnen 1. ®dusuka u e€ pojib B IO3HAHMHU OKPY/KAKOLIET0 MUpa



bu6nuoreka [IOK

11 Du3HKa - HAyKa 0 PHPOIE 2 0 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.2 DH3MUECKHE BEIINIHHI 2 0 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBI METOA 5 0 bubnmoreka [JOK
' MMO3HAHUS https://m.eds00.ru/7f416194
Wroro mo pazueny 6 0

Pa3znen 2. IlepBoHayasibHbIe CBEIEeHUS 0 CTPOCHUU BellleCTBA

bubmnoreka IIOK
2.1 1
Crpoenne pemectsa 0 https://m.edsoo.ru/7f416194
JIBrkeHue u
2.2 B3aMMOJICHCTBHE YACTHLI 2 0 bubmorexa LOK
' https://m.edso00.ru/7f416194
BEIECTBA
53 ArperatHble COCTOSIHUS 3 1 bubnuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
Uroro no pazneny 6 1
Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl
bu6nuoreka [IOK
3.1 M 3 0
CXAMMICCROC JIBIDREIHC https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.2 141 4 0
HEPIHA, Macea, HIoTHOCTR https://m.eds00.ru/7f416194
bu6nuoreka [IOK
3.3 Cumna. B 14 1
e, BT cit https://m.edsoo.ru/7f416194
Uroro no pazneny 21 1
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
aBienne. [lepemaua
4.1 HaBJ'IeHI/ISI TBE ’ IiMI/I TeTaMu 3 0 bubmorexa LOK
' s P ’ https://m.eds00.ru/7f416194
YKUJKOCTSMU U ra3aMy
4.2 JlaBrieHHe KUIKOCTU 5 0 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
43 ATMoC(epHOe AaBeHHe 0 0 0 https://m.edsoo.ru/7f416194
44 JleficTBUE KUIKOCTHU U Ta3a 8 1 3 bubnmoreka [JOK
' Ha MOTpy>XEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 22 1 3
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
bubnuoreka [IOK
A1 P 1
> a60Ta 1 MOIIHOCTE 3 0 https://m.edsoo.ru/7f416194
bubnnoreka IIOK
2 IT 1
> POCTRIC MEXQHHMET > 0 https://m.edsoo.ru/7f416194
bubnnoreka IIOK
>3 Mexanirieckas sHepris 4 . L https://m.eds00.ru/7f416194
Uroro no pazueny 12 1 3
PesepBHOE Bpems 1 1
OBILIEE KOJIMYECTBO YACOB 68 5 14
I10 ITPOT'PAMME
8 KJIACC
HaumenoBanue KoauuyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LM (ppOoBbIE)
pa3/1esioB U TeM KoHTpoabHbIe IMpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPOrpamMMbl padoTsbI padoThI
Paznea 1. TensioBble siBjieHUst
CtpoeHue u cBoOlcTBa bubnnorexa [JOK
11 7 0 0
BEILIECTBA https://m.edsoo.ru/7f4181ce
but6mmorekxa [JOK
12 Teruoste mporecct 21 2 > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28 2 >



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

Pasznen 2. 3ﬂeKTpI/I‘IeCKI/Ie U MAarHMTHbIC ABJICHUA

DNIEKTPUYCCKHE 3aPS/IbL.
2.1 3apsHKeHHBIE TeIa U UX 7 0 1 bubmmorexa [IOK
' P . https://m.edso0.ru/7f4181ce
B3aMMOJIEHCTBHUE
59 ITocTossHHBIHM 20 5 7 bubmuoreka [JOK
' 3JIEKTPUYECKUMN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M 1.
3 AUHHTHDIC ABIICHHA 6 0 ° https://m.edsoo.ru/7f4181ce
DneKTpOMarHuTHas bubmmorexa [IOK
2.4 4 1 0
WHIYKIUS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37 3 9,5
PesepBHOe Bpems 3
OBHIIEE KOJIMYECTBO 68 5 145
YACOB I10 [TPOTPAMME '



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

9 KJTACC

HaumMenoBanue KoaudecTBO 9acoB
Ne JuaexkTpoHHbIe (HU(PpOBbHIE)
pa3esioB U TeM KonTpoJbHbIe IpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpamMmbl padoThI padoThI
Pa3pen 1. Mexannueckue siBJICHHUA
11 MexaHn4ecKkoe JIBIKCHUE 10 1 1 bubmuoreka [JOK
' M CIIOCOOBI €I'0 OMUCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SanMoecTBIe Te https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1 3
AKOTbL COXparCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pa3nen 2. Mexannyeckue Ko1e0aHUs U BOJHbI
91 MexaHandeckne 7 0 3 bu6mmoreka [IOK
' Konebanus https://m.edso0.ru/7f41a4a6
99 MexaHH4eCcKHe BOJIHEI. 8 1 3 bu6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjnen 3. DiieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJHBI
DNeKTpOMarHuTHOE TMoJe
3.1 1 DIICKTPOMarHUTHBIC 6 0 2 bubmiorexa HOK
' p https://m.edsoo.ru/7f41a4a6
BOJIHEI
Hroro o pasneny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHBI PacpOCTPAHEHUS 6 0 2 bubnuorexa [JOK


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

cBeTa
4. JIMH3BI ¥ ONTHYECKHE 5 3 bubmuoreka [JOK
' IpUOOPEI https://m.edsoo.ru/7f41a4a6
Paznoxxenue 6enoro ceera bubmuoreka [JOK
4.3 3 2
B CIIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paznen 5. KBanToBble siBJIeHH I
Hcenyckanue n
5.1 TIOTJIOIICHHE CBETa 4 1 bubmorexa HOK
' t https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmuoreka [JOK
52 CTpocHHe aTOMHOTO A/pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: s 7 1
>3 AACPHEIE peartitn https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001aI0IUIT MOAYIb
[ToBTOpeHue n
6.1 0000111eHIE COMIEPIKAHMS 9 2 bubnunoreka [JOK
' Kypca ¢pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazneny 9
BIIEE KOJIMYECTB
OBIL Ol CTBO 102 27

YACOB I10 [TPOTPAMME



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
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