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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma o ¢usrke Ha ypOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsl COCTaBJICHA
Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHOM mporpamMmsbl, npeactaBieHHbIXx B PI'OC 000, a takxke ¢
yuéroM (penepanbHOM paboueil mporpaMMbl BocriuTanus U KoHuenuuu npenogaBaHus
yueOHOoro npeamera « Pu3nkay.

CopepxaHnue mporpaMmbl 1O (HU3MKE HampaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTM OOY4YalOIIMXCS W OpraHU3alui0 HU3y4YeHUs
¢bu3MKN Ha JEATENPHOCTHONH OCHOBe. B mporpamme mo (¢u3HKE yUHUTHIBAIOTCS
BO3MOKHOCTH yudeOHOro mnpeamera B peanusauuu TtpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAaIlPEIMETHBIM pe3yJibTaTaM OOYYEeHMs, a TaKKe
MEXIPEIMETHBIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma o ¢u3MKe ycTaHaBIMBAET pacHpejieieHne yYeOHOro MaTepuania 1o
rogaM oOydeHus (MO Kjaccam), MpeajiaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTb
M3YYCHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSI MPEAMETHOTO COACPXKAHUSI U y4ETe
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCs.

[Iporpamma mo ¢u3uke paspaboTaHa ¢ ETbI0 OKa3aHUS METOJAWYECKON TOMOIIIH
YUYUTENIO B CO3IaHUU paboueil MporpaMMBbl o0 y4eOHOMY MPEIMETY.

®uzuka SBISETCA CHCTEMOOOPA3YIOIIMM JJII €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOIBbKY (PH3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, OMoJoruen, acTpoHoMuen u (usmdeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, NPEAOCTaBiIsieT HauboJiee SICHBbIC
o0Opa3ipl MPUMEHEHUS] HAay4YHOTO METOJa IO3HaHWsA, TO €CTh CImocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TaBHBIX 3ada4 (U3MUEecKoro oOpa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHUsSI COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TIPaMOTHOCTH U
MHTEpeca K HayKe y 00y4Jarouuxcs.

Nzydenne pusmku Ha 6a30BOM ypOBHE MpEIOiaracT OBJaJICHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIIMH €CTeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:
HAyYHO OOBSICHATH SBIICHUS; OICHUBATh M IOHUMATh OCOOCHHOCTH HAYYHOTO
WCCJICIOBaHMsI; MHTEPIIPETUPOBATH TaHHBIE M MCTIOJIh30BaTh HAYYHBIC IOKA3aTEIhCTBA
IS TIOJTyY€HUs BBIBOJIOB.

lenn wn3ydeHust QU3MKM Ha YPOBHE OCHOBHOIO oOwIero o0pa3oBaHus
onpeneneHsl B KoHuenmuu mnpenogaBaHusi yuyeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromX OCHOBHbBIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  YTBepKACHHOM  pemenueM  Komeruu



MunuctepcTBa npocernienus Poccuiickoit denepannu (mporokoit ot 3 aexadps 2019
r. Ne IIK-4BH).

ey uzyyenus: pusuKu:
npuoOpeTeHue HMHTEepeca M CTPEeMJICHHS OOydYaloumxcs K HaydYHOMY H3YyUEHHUIO
MPUPOJIbI, PA3BUTHE MX MHTEIUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH; pa3BUTHE
NPEeICTaBIICHU 0 HAYYHOM METOJE MO3HAHUS U (DOPMUPOBAHKE UCCIEAOBATEIBCKOTO
OTHOUIEHUSI K OKPYKAIOIIUM SIBIICHUSIM; (POPMUPOBAHUE HAYYHOTO MHUPOBO33PEHUS
KaK pe3yibTaTa W3Y4YeHHs] OCHOB CTPOCHHUS MaTepHH U (PyHAAMEHTaIbHBIX 3aKOHOB
¢busukyu; GopMUpOBAHUE MPEICTABICHUA O POJIM (PU3UKU TSI Pa3BUTH JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUI; pa3BUTHE MPEJCTABICHUN O BOZMOXKHBIX
chepax Oynaymed mnpodeccHoOHATbHON JAESITENbHOCTH, CBA3aHHOW C (U3HKOMH,
MOJIFOTOBKA K JalbHEHIIeMy 00y4eHHUIO B ’TOM HaIPaBJICHUH.

JlocTukeHHne 3TUX LieIeil MporpaMMsbl 1o (pU3MKe Ha YPOBHE OCHOBHOI'O OOILETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTYIONINUX 3a1a4:
npuOOpeTeHNuEe 3HAHUH O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUUYECKUX,
TEIJIOBBIX, AJICKTPHUECKHX, MAarHUTHBIX W KBAaHTOBBIX SIBJICHHUSX; MPHUOOPETCHUE
YMEHHH OMNHCHIBAaTh M OOBACHATH (PU3UYECKHE SBICHUS C HCIOJIB30BAaHUEM
MOJIYYCHHBIX 3HAHUI; OCBOCHUE METOJIOB PELICHUSI MPOCTEHIINX PACUETHBIX 3a]1ady C
MCIIOJIb30BaHUEM (PU3UYECKHX MOJIEJICH, TBOPUECKUX M MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y; pa3BUTHE YMEHUU HAOII0NaTh TPHUPOJHBIC SIBJICHUS W BBIMOJHATH OIIBITHI,
nabopaTopHble pabOThl W HKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
HU3MEPUTENHHBIX TPUOOPOB;
ocBoeHue TpuéMoB paboThl ¢ MHpOpManueln (U3MUECKOTO COAEP)KaHUS, BKIIOUYas
UH(DOpPMAIIMI0O O COBPEMEHHBIX JIOCTHKCHHUSX (U3MKHM, aHalu3 U KPUTUYECKOE
OllCHHBaHUE WH(HOPMAIIHH;
3HAKOMCTBO €O cpepamu npodecCuoHaNbHOM NeATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOMH,
U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTWKEHUAX (PHu3ndecKoi
HayKHU.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIEro
oOpasoBanusi oTBoauTCsa 238 vacoB: B 7 kiacce — 68 gacoB (2 vaca B Heneni), B 8
Kj1acce — 68 4acoB (2 yaca B Hezento), B 9 kiacce — 102 ygaca (3 4yaca B HEJENIO).

[Ipemyraraemeiii B mporpaMme 1Mo (U3MKE IMepedeHb Ja0OpaTOPHBIX pPaboT u
OTBITOB HOCHT PEKOMEHIATEIBHBIA XapaKTep, YUHUTEThb JellaeT BHIOOP MPOBEICHUS
7a00paTOPHBIX pabOT W OMNBITOB C YYETOM WHAMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcsi, CIHUCKa HKCIEPUMEHTATIBHBIX 3aJlaHWl, MpEemJaraéMbiX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (hU3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka O npupone. fBneHus npupoxasl. PU3NYECKHE SBICHUA:
MEXaHMYECKHUE, TEIJIOBBIE, JIIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbl. M3mepenue ¢uzmveckux BenuuuH. Duzmyeckue
npubopsl. [TorpemnocTs u3mepenuit. MexxayHapoHasi CHCTeMa eANHMII.

Kak ¢wusuka wu Jpyrue eCTECTBEHHbIE HAyKH  H3Y4aloT  MPHUPOY.
EcTecTBeHHO-Hay4YHBIII METOJ TMO3HAHMS: HAOIIOJEHUE, IIOCTAHOBKA HAYyYHOI'O
BOIIPOCA, BBIJBWKEHUE TUIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE
HabOmogaeMoro spieHus. Onucanue GU3NYECKUX sIBJICHUN C TOMOIIbIO MOJENEH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBBIC, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE SIBJIICHUS.
duznueckre TpUOOPHI U MPOLeypa MPIMBIX WU3MEPEHUN aHAIOTOBBIM U IU(PPOBHIM
puOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpeneneHre UEHbI IeIEHUs IIKaJIbl U3MEPUTEIBHOIO MPUOOpa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETA.

Ornpenenenue pa3MepPOB MajbIX TEJ.

N3mepenue temmeparypbl OpU NOMOIIM KHUJIKOCTHOIO TEPMOMETPA M JIAaT4YUKA
TEMIEPATYpPHI.

[IpoBeneHue wuccienoBaHusl IO MPOBEPKE TMIOTE3bI: JAJIBHOCTH IIOJIETA IIAPHUKA,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKA.

Pa3znen 2. [lepBoHauaibHbIe CBeJCHUS O CTPOEHUH BellleCTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, X pa3mepbl. ONBITHL, TOKA3bIBAIOIINE
IVCKPETHOE CTPOEHUE BEIIECTBA.

JIBm>kenne yactuil BemiecTBa. CBsI3b  CKOPOCTH  JIBUDKEHUST 4YacTHI[ C
temnepaTypoil. bpoyHoBckoe gnBwxkeHue, auddysus. BzaumonpeicTBue 4YacTHIL
BEILIECTBA: PUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHME Ta30B, XKUIAKOCTEM M TBEPIBIX
(kpucTaymyeckux) Teid. B3auMOCBsI3b MeXIy CBOWMCTBAMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHHUSIX U UX ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM.

Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHKECHHSI.
Habmonenue nuddysun.



HaGnronenue sBieHuid, 0OBACHAIOMMXCA NPUTSHKEHUEM WM OTTAJIKUBAHUEM YaCTHIL
BEIIECTBA.
Jlabopamopnsie pabomuol u onvimol.
OneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM (QoTorpaduii).
OnbITel IO HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO IPUTSHKCHUS.

Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE H HEPABHOMEPHOE JBUIKCHHUE.
Cxopoctb. CpenHsisi CKOpPOCTh IMPU HEPAaBHOMEPHOM JABWKEHHH. Pacuér mytu wu
BPEMEHU JABUKEHUS.

SBneHne wuHepuuu. 3aKOH HWHEpUUMH. B3auMopaeicTBue Ten Kak MNpUYAHA
M3MEHEHHSI CKOPOCTH JBIKEHUS Tell. Macca kak Mepa MHEpTHOCTU Tefa. [ImoTHOCTh
BellecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIE 00BEMA BEIIECTRA.

Cuia kak xapakTepucTHKa B3aumoaencTBus Ten. Cuiia ynpyrocTu U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIA TSIKECTH.
Cuna TsbxkectTw Ha Apyrux IutaHerax. Bec Ttema. Hesecomocts. CroxeHue cui,
HaIpaBJICHHBIX MO OAHOW mpsmoil. PaBHonelctByromas cui. Cuna tpenus. Tpenue
CKOJIbXKEHHUS ¥ TpeHHUE NOKOs. TpeHue B IpUpojie U TEXHUKE.

Jlemoncmpayuu.

Hab6nronenue MexaHnuecKoro JIBIKEHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEIHOTO JBUXKECHUS.
Hab6nronenue siBneHust HHEPIUU.

Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrnoxeHue CHil, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

OrnpeneneHrne CKOPOCTH PaBHOMEPHOIO JBMIKEHHUs (IIapvKa B KUJIKOCTH, MOICIH
AIEKTPUUECKOTO aBTOMOOUIIS M TaK Jiajiee).

OrnpeneneHue CpeIHEN CKOPOCTH CKOJBXEHUSI Opycka WJIM IIapuKa MO HAaKJIOHHOMN
IIJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPOTO Tea.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh paCTsKEHUS

(medopmarun) py>KUHBI OT MIPUITOKEHHOM CHIIHI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJILKEHHUSI OT Beca Teya U
XapakTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKUIAKOCTEH U ra3oB.

HNasnenne. CrocoObl yMEHBINICHUS W yBEIWYCHHs JaBicHHs. JlaBieHue rasa.
3aBUCUMOCTh JIaBJIEHHUsI raza oOT o00bEéma, Temmeparypbl. llepenaya naBieHus
TBEPABIMA TEJAMH, XKUAKOCTSIMU U Tazamu. 3akoH [lackansa. IIlHeBMatuueckue



MAallIUHbl. 3aBUCHMOCTb JABJICHUS JKUAKOCTH OT TIIyOuHbL. ['mapocrarnueckuit
napajokc. Coobmaromuecs: cocyabl. ['uapaBianueckne MEXaHU3MBbl.

Atmocdepa 3emmum M arMocdepHoe naBiieHuE. I[IpuuMHBI CyIIEeCTBOBAaHUSA
Bo3AymHOM oOonouku 3emid. OnbeiTt Toppuuennu. HW3Mmepenue armocpepHOro
JaBJICHUA. 3aBUCHMOCTh aTMOC(EpHOro IaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 115 U3MEpEHHs aTMOC(PEPHOTO J1aBICHUS.

JleyicTBuE XUAKOCTH W ra3a Ha NOTPY:KEHHOE B HUX Tejo. BriTankmparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Tei.

Bosnyxomnnasanue.

Jlemoncmpayuu.

3aBUCUMOCTB JIABJICHHS ra3a OT TEMIEPATYPBHI.

[lepemaya naBieHUs! JKUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBenue necTBUs aTMOChHEpPHOTO JABJICHHUS.

3aBUCHUMOCTh BBITIKUBAIOUIEH CHJIBI OT OOBEMA MOTPYKEHHOW YacTU Tela u
IJIOTHOCTH 7KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOU KUIKOCTH.

VYcnoBrue 1ulaBaHWs TEJ: IUIABAHUE WM IOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOIIIEHMSI TNIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJAE OT 00bEMA NMOTPY>KEHHON B KHUAKOCTb
4acTH TeJIa.

OnpeneneHue BBITAUIKUMBAKOLIEH CHIIBI, JCHCTBYIOIIEHM HaA TEJO, IOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAKOLIEN CHJIbI, JEUCTBYIOLIEH HA TEIO B
KHUIKOCTH, OT MaccChl Tena.

OnBbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAOIIECH CUIIbI, TEUCTBYIOLIEH HA
TEJIO B )XUAKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YACTU TeJa M OT MJIOTHOCTH
KUIKOCTH.

KoncTpynpoBanne apeoMerpa WM KOHCTPYMPOBAaHUE JIOAKM W ONpPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecHsl pblyara. [IpuMeHeHue npaBuiia paBHOBECHUsl pbluara K OJIOKy. «30510To€
npaBuio» MexaHukd. KIIJ[ mpocTteix mexaHuzmoB. IIpocTble MexaHU3MBbI B OBITY H
TEXHUKE.



Mexanndeckass  dHeprus. KuHernueckas W NOTEHUUAIbHAs  DHEPIHUs.
[IpeBpalieHre OJHOIO BUJA MEXAHWYECKON SHEPIHHM B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

IIprmMepbl IPOCTBIX MEXAHU3MOB.
Jlabopamopnsie pabomul u onvimol.
Omnpenenenne pabOThl CWIBl TPEHUS IPU PABHOMEPHOM JBW)KEHHMU Tella I10
TOPU30HTAJIbHON IOBEPXHOCTH.
HccenenoBanue yciaoBUM paBHOBECHS pblyara.
N3mepenne KII/] HaKIIOHHOM MIIOCKOCTH.
N3ydeHne 3aKkoHa COXpaHEHHs] MEXaHUYECKOU DHEPTUU.
8 KUIACC

Pasnea 6. TensioBble ABJIeHUS.

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU  CTPOECHUS
BellecTBa. Macca W pa3Mepbl aTOMOB W MOJIEKYJ. OMBITHL, MNOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopenu TBEPHOTO, JKHUJIKOTO W Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObsiCHEHHWE CBOMCTB Ta30B, JKUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TOJOXKEHUN MOJIEKYIIPHO--KHUHETUYECKON TEOPUHU.
CmaumnBaHNe U KamWUISIPHBIE sIBJICHHS. TernoBoe pacliupeHne U CKaTHeE.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIJIOBOTO JABMKECHUS YaCTHII.
Buytpennsis sneprus. CiocoObl U3MEHEHUs BHYTPEHHEH SHEPruu: Teruionepenaya u
coBepiieHue paboTel. Buasl Tersonepegaun: TEIIONPOBOAHOCTb, KOHBEKIIWSA,
W3JIy4YCHHUE.

KonuyectBo TemnoTel. YienbHas TEIJIOEMKOCTh BelIecTBA. TemiooOMeH u
TETJIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro Oananca. [lmaBimeHue u oTBEpaeBaHUE
KpPUCTAJUIMYECKUX BEIIECTB. YAelbHas TeruioTa IuiaBieHus. [lapooOpasoBanue u
koHjaeHcaus. HWcmapenwe. Kumenue. VYaenpHas TemioTa mnapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEII0Ta CTOPaHUs.

[Ipunuune! padots! TeruoBbix aurareneit KI1/] TeroBoro nqeurarens.
TerioBble IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MNOPEBpallleHUsT SHEPruM B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6nronenue OpoyHOBCKOTO JIBH>KEHHUSI.
Ha6nronenue nuddysun.
HabGnronenue siBieHnil cMaurBaHUs ¥ KalWJUTSIPHBIX SIBJICHUM.



Hab6nronenue TemioBoro pacivpeHus Tei.
N3meHenue naBieHus ra3a npyu M3MEHEHUU 00bEMa U HAarpEBaHUM WM OXJIAXKICHHH.
[TpaBuiia u3MepeHus: TEMIIEPATYPHI.
Buasl Teronepenayn.
Oxnak/ieHne Tpy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepIiieHUN paOOThl BHEITHUMHU CHJIAMHU.
CpaBHEHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Hab6nronenue xumenws.
Hab6nrogenue nocTossHCTBa TeMITepaTyphl PH TIABJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnwie pabomel u onvimol.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEI TO BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIA caxapa.
OnbITHl 110 HAOTIOJICHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.
Ornpenenenue JaBIeHUS BO3lyXa B OaJIOHE HITIPUIIA.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCThH JIaBIIEHHUS BO3[yXa OT €ro o0béma u
HarpeBaHus WM OXJIaXKICHUS.
[IpoBepka THUMOTE3bl JWHEWHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
Ha6nronenue W3MEHEHHSI BHYTPEHHEU PHEpPIUM  Teja B pe3yJbTare
Terionepeaayn U padboThl BHEITHUX CHUJL.
UccnenoBanue siBjeHUS TEIO0OOMEHA NMPU CMENTUBAHUN XOJIOTHON U TOPSYEH BOJIBI.
OrnpeneneHrue KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpU TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIIIHHAPOM.
Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.
Hccnenosanue npoiiecca UCMapeHus.
OrnpeneneHrue OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Onpenenenne yieapHON TEMIOTHI IUIABJIEHUS JIbJA.

Pa3znes 7. JiaekTpudeckue ¥ MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. JBa poaa 3IEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apsbKeHHbIX Ten. 3akoH KysoHa (3aBUCMMOCTb CHJIbI B3aMMOJICHCTBHS 3apsKEHHBIX
TEJI OT BEJIMYUHBI 3aPSIOB U PACCTOSHUS MEXTY TEIaMH).

Onektpuueckoe tmone. HanpsokéHHOCTh anexkTpuueckoro mons. IIpuHuun
CYTIEPIIO3ULIMU JIEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »nekTpuuecKuX 3apsaoB. DJIEMEHTAPHBIN 3IEKTPUYECKUN 3apsii.
Crpoenue atoma. [IpOBOHUKM M TUAIEKTPUKU. 3aKOH COXPAHEHUS IJIEKTPUUECKOTO
3apsaa.



OJIEKTPUYECKUA TOK. YCIOBHS CYUIECTBOBAHUSI  DJIEKTPUYECKOIO  TOKA.
HNcTouHuMKM TMOCTOSSHHOTO TOKa. JIeWCTBUS 3JIEKTPUYECKOrO0 TOKa (TEILIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckass nenb. Cuia ToKa. JIEKTPUUECKOE  HaIpsKEHUE.
ComnpoTuBiieHHE TPOBOAHUKA. Y EIbHOE CONMPOTUBIICHHE BellecTBa. 3akoH Oma Jist
y4dacTka uenu. [locienoBarenbHoe U napajieIbHOE COEANHEHNE MPOBOJHUKOB.

PaGota u MONIIHOCTH 3JIEKTPUYECKOTO TOKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUE LENU U MOTPEOUTENH 3JIEKTPUYECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHbIE MarHuTHl. B3anMoaercTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJId U €ro 3HauYeHue JUIs Ku3HUA Ha 3emuie. OnbIT Dpcrena.
MarauTtHoe 1os€e JMEKTPUUECKOro TOKa. [IpruMeHeHne 3JeKTPOMAarHuTOB B TEXHUKE.
JlelicTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEND MOCTOSIHHOTO
ToKa. Mcnmonp30BaHME JIIEKTPOABUTATENEM B TEXHUYECKHMX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Onbitel Dapanes. fBneHue snexkrpoMarHuTHOM MHAYKOuMH. [IpaBuno Jlenna.
Onexktporeneparop. CiocoObl MOIyYEHHS JIEKTPUYECKON SHEPTUU.

DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poJia SNIEKTPUUECKUX 3apSA0B U B3AMMOJECHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M AEHCTBUE DIIEKTPOCKOIA.

DIIEKTPOCTATUUECKAS] UHAYKIIHUS.

3aKOH COXPAHEHHUS IEKTPUUECKUX 3aPAI0B.

[IpoBOHUKY ¥ TUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M CcTOYHMKH TTOCTOSTHHOTO TOKA.

JIeHCTBHUS DNEKTPUIECKOTO TOKA.

DIIEKTPUUECKHUM TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mMepenune cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpuyecKoro HampsKeHUsT BOJIbTMETPOM.

Peocrar 1 marazus COnpoOTUBIICHUHN.

B3aumoencTBre NOCTOSSHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTHU Pa3/ICJIECHUS MOJIOCOB MarHuTa.
MopaenupoBaHue MarHUTHBIX MOJIEN NOCTOSHHBIX MAarHUTOB.
OmneiT Opcrena.

MarHutHoe noje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIsI HA TPOBOJHUK C TOKOM.



DNEeKTPOABUTATENb MOCTOSHHOTO TOKA.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHYKIIWU.
OneiTel @apanes.
3aBUCHUMOCTh HaIlpaBJICHUS WHAYKIIMOHHOTO TOKa OT  YCJOBUH  €ro
BO3HUKHOBEHHUSI.
DJIEKTPOTr€HEePaTOP MOCTOSIHHOTO TOKA.
Jlabopamopnwie pabomel u onvimol.

OnbIThI no  HaOJIIOEHUIO ANEKTpU3ALUN TE€Jl HHAYKIUEH U pu
COIIPUKOCHOBEHUH.

HccnenoBanne  AEUCTBHUS  QJIEKTPUYECKOIO IIOJISL HA  IIPOBOJAHUKHU 51
IUDJIEKTPUKHU.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSTHHOTO TOKA.
N3mepeHue u peryiupoBaHue CUIIbl TOKA.
N3MepeHne U peryJinpoBaHUE HAIIPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
PE3UCTOpA U HANPSHKEHUSL HA PE3UCTOPE.
OnbITeI, AEMOHCTPUPYIOIIME  3aBUCHUMOCTH  DJEKTPUUYECKOTO  COMPOTHUBIICHUS
MPOBOAHUKA OT €r0 JJIMHBI, TUIOIIAIN ONMEPEYHOTO CEUYEHUs U MaTepuaa.
[IpoBepka mpaBuia  CIOXKEHHS HAIPSHKEHUM pu  TMOCJEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka npaBuia AJisg CHIbI TOKA MPH MapaieIbHOM COCTUHEHUN PE3UCTOPOB.
Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO YEPE3 JIAMIIOUKY, OT HAIPSAKEHUS
Ha HEW.
Onpenenenue KIIJ[ narpeBarens.
UccnenoBanre MarHuTHOTO B3aUMOJICUCTBHUS MMOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TIOJS TIOCTOSITHHBIX MAarHUTOB TIPH WX OOBCAMHEHHH U
pazzieneHun.
Uccnenoanne AEMCTBUSI SJIEKTPUUECKOTO TOKA HAa MAarHUTHYIO CTPENKy. OTMBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJICUCTBUS KAaTyIIKA C TOKOM H
MarHuTa OT CUJIbI TOKa W HaIllpaBJICHUs TOKa B KaTYIIIKE.
N3ydenne neiicTBUsI MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
KonctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.
N3mepenue KIIJI anekTpoaBUrareibHON yCTaHOBKH.
OnbITEl IO UCCIEAOBAHUIO SIBJICHUS 3JICKTPOMArHUTHOW WHIYKIHUH: UCCIEIOBAaHUE
W3MEHEHUW 3HAYEHUs U HANPABJIEHUS HHIYKIIMOHHOTO TOKA.

9 KIIACC



Pa3nea 8. Mexannueckue siBJICHHUS.

Mexanuueckoe  JBWKeHHE. MarepuanpHag Touka. Cucrema  OTcYéTa.
OTHOCUTENIBHOCTh ~MEXAaHWYECKOTO JBWKEHHsS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBkeHue. HepaBHOMEpHOE mNpsMoOJIMHENTHOE ABWKEeHHE. CpenHsss U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBUKCHUH.

VYckopenne. PaBHOyckopeHHOEe  NpsiMOJUHEHOe nBHKeHue. CBoOOJHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE nBIXKEHHE MO OKpyxkHocTH. [lepmon u yacrota oOpaiieHwus.
JIuneliHas U yriaoBas cKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropoy 3axon Herotona. Tpetuit 3akoH HproTtoHa.
IIpyHIMI CyNEpIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuia TPEHHUSI CKOJIbKEHHUS, CUJIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSOKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOJIHOTO
naneHus. Jlpwxkenne 1uianer BOKpyr Connpa. IlepBasg KocMmuuecKkass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue MmatepuanbHONl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEINIEHHON OCBhIO BpalieHus. MoMeHT cwibl. LIeHTp TskecTH.

Nmnynec Ttena. M3menenne ummnynbca. WMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanuueckas paboTta U MOIIHOCTh. PaboTa cui TsDKECTH, YIPYTrOCTH, TPEHHUS.
CBs3pb sHeprun W pabotel. [loTeHuumanbHash HSHEpPrusi Teja, MOJHATOTO HaJ
IMOBEPXHOCTHIO 3eMiM. lloTeHnumanbHas SHEprus CxKarou NnpykuHbel. KuHeTtnueckas
sHeprusi. TeopeMa O KHHETHMYECKON SHEpPruu. 3aKOH COXPAHEHHUS MEXaHUYECKOM
DHEPIUHu.

Jlemoncmpayuu.

Habmoienne MexaHu4eckoro JBMKEHHsSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHHE MyTeld U TPACKTOPHUM NIBUKEHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJ OTCYETA.

N3mepenne ckopoCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSI.

HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmtoienne nBMXKeHUs Tella o OKPYKHOCTH.

HaGnronenue MexaHM4eCcKuX sIBJICHUH, MPOUCXOIAIUX B cucTeMe oTcuéra « Tenexkay
npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHUU OTHOCUTENIbHO KabuHeTa (PU3HUKH.

3aBHUCUMOCTh YCKOPEHUS TeJla OT MACChI Tejla U ICUCTBYIOIIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

N3meHenue Beca Tesa npyu yCKOPEHHOM JBH)KCHUU.

ITepenaua nmnyJsibca npu B3aMMOAECHUCTBUN TEJL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.



CoxpaHeHne UMITyJIbCca NPHU HEYTIPYTOM B3aUMOJACHCTBUH.
CoxpaHeHne UMITyJIbca P a0COIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Ha6nronenue peakTHBHOTO JBUKEHUS.
CoxpaHeHre MEXaHUYECKON PHEPTUU TTPU CBOOOTHOM IaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU IBUKEHUU TeJla MO I€UCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimol.
KonctpyupoBanue Tpakta Wi pa3roHa M JAIBHEHIIETO PABHOMEPHOIO JBHXKCHUS
IApUKa WJITA TEIICXKKH.
Omnpenenenue cpeaHel CKOPOCTH CKOJNBKEHUS Opycka WM JABM)KCHUS LIapHKa I10
HAaKJIOHHOW IUIOCKOCTH.
Onpenenenne YCKOpPEHHUsI Tejla MpPU PABHOYCKOPEHHOM JBOKEHUU 110
HaKJIOHHOW IUIOCKOCTH.
UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBMKEHUH 0e3
HAYJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBWKEHHWU 0€3 HaydaJbHOM
CKOPOCTM TYTH OTHOCATCS Kak PO HEYETHBIX YHCEN, TO COOTBETCTBYIOILIHE
MIPOMEXKYTKUA BPEMEHU OJIMHAKOBBHI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIbI HOPMAaJbHOTO
JABJICHHUS.
Omnpenenenre koddduieHTa TPEHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
Onpenenenve paOOThl CHJIBI TPEHHS] TPU PABHOMEPHOM JIBIDKCHHH Tela TI0
TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenre pabOThl CWIBI YOPYrOCTU MPU TMOABEME Tpy3a C HCIOJIb30BAHUEM
HETIOJIBM>KHOTO U TIOJIBUKHOTO OJIOKOB.
N3ydenne 3aKkoHa COXpaHEHUS] IHEPTUH.

Pa3znen 9. MexannuyecKkue KoJie0aHUA M BOJIHBI.

Konebarensnoe asmxenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOaHMIA:

MIEpHUOJI, YacTOTa, aMIUIMTyAa. MaTeMaTUYeCKuii W TNPYKUHHBIA MasTHUKM.
[IpeBparienue sHeprun MpU KOJIEOATSITHHOM JABUKCHUH.

3aryxaromue kosebanus. Boinyxxaennsie konebanus. Pesonanc. Mexanuueckue
BOoJHBI. CBoMcTBa MexaHu4eckux BoJH. [IpogosibHbIe W momepedHble BOIHBI. JlnnHa
BOJIHBI U CKOpPOCTb €€ pacnpoCTpaHeHUs. MeXaHMYEeCKHE BOJIHbI B TBEPIOM TeEJIE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'pomkocTs 3Byka M BbicOTa TOHa. OTpaxenue 3Byka. MHPpa3Byk wu
YJIBTPa3BYK.

Jemoncmpayuu.
Habmonenue xonebanuii Ted moa JSHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habutoienue xosiebanuii rpy3a Ha HUTH U Ha IPYKUHE.



HaGnronenue BoIHYKIEHHBIX KOJIEOaHHUM 1 pe30HaHca.
PacnipocTpanenue npo10iabHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIIN).
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomel u onvimol.

OmnpeneneHre 4acTOThI U EpUoAa KOJIEOaHUI MaTEMAaTUYECKOTO MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KojieOaHuM NPy KUHHOTO MasiTHUKa. MccnenoBanue
3aBUCUMOCTH Meproa KojieOaHUM MOIBEIIEHHOTO K HUTH IPy3a OT JJIMHBI HUTH.
UccnegoBanue 3aBUCMMOCTH MepuoAa KojJeOaHUil MPYKMHHOTO MAasgTHHUKA OT MAaccChl
rpysa.

[IpoBepka HE3aBHCHUMOCTH IEpHOJa KoyeOaHWM Trpy3a, MOJBELIEHHOIO K HUTH, OT
Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IE€pPUOJAA KOJEOAHWM MPYKUHHOIO
MasiTHUKA OT MAcChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJIH. Illkanma 53JIEKTpOMarHUTHBIX BOJH. lcnonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Hemoncmpauuu.

CBOMCTBA DJIEKTPOMATHUTHBIX BOJIH.
BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

N3yyeHune CBOMCTB ANEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeIePOHA.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass mozxens cera. Mcrounuku csera. IIpsMonnHEHOE paclnpocTpaHeHue
ceeta. 3atMenuss Connua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHEe
oTpaxkeHue cBeta. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUS! B ONTHYECKUX
CBETOBOJAX.

Jlunza. Xop mydeit B muaze. OnTudeckas cucrema ¢GoToarmapara, MUKPOCKOIIa U
Teneckona. ['ma3 kak onTuyeckasi cucteMa. ban3opykocTs U JanbHO30PKOCTb.

Paznoxxenne OGemoro cBera B cmektp. Omnwitel  Hpiorona. Crnoxenue
CIIEKTPAJIbHBIX LIBETOB. /(ucnepcus ceera.

Jemoncmpayuu.

IIpssmonrHEHOE pacIpOCTPAaHEHHE CBETA.
OtpaxxeHue cBeTa.



[TosryueHnune n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.
OnTuyeckuil CBETOBOJ.
Xon nydyei B coOuparolei JInH3e.
X0 Ty4der B pacCEUBAIOLIEH JIMH3E.
[Tomyuenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.
[Tpunuun aeiictBus GoroanmnapaTa, MUKPOCKOINA U TEIECKOIIA.
Mopens ria3sa.
PasnoxxeHue 6emoro cBeta B CIIEKTP.
[TosryueHune 6en0ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.
HccenenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIyda OT yrja HaJcHUs.
W3ydyeHne  XapakTepUCTUK  H300paK€HUs TpeAMeTa B  IUIOCKOM  3€pKale.
HccnegoBanue 3aBUCMMOCTH yIJla MPEJOMIIEHHS] CBETOBOTIO JIy4a OT yrila MaJieHUus Ha
I'PAaHULIE «BO3TYyX—CTEKIIOM.
[TosryueHnune n300paxeHUii ¢ TOMOIIbIO COOMPAIOILEH JINH3HI.
Omnpenenenre (GOKyCHOIO PACCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOLIEH JTMH3BI.
OnBITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CHEKTP.
OnpITEl 1O BOCHPHUSATHIO I[BETAa MPEIMETOB IMPH HMX HAOIIOJECHUHM uepe3 I[BETOBbHIE
(GuUIbTPBHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Oneitel  Pezepdopna u mnanerapnas mozaenb atoma. Mognens aroma bopa.
Hcenyckanne n nornomeHue cBera atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda-, OeTta- W ramma-uziaydeHus. CTpoeHHE aTOMHOIO
anpa. Hykionnas mozaens atomHoro sapa. M3otonsl. PagroakTuBHbIE peBpaieHusI.
Ilepuon nostypacmajia aTOMHBIX SIAED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAAOBOIO M MACCOBOTO YHCEIL
DHeprus cBsI3U aTOMHBIX sifiep. CBsA3b MacChl U SHEPruu. Peakiuu cuHTEe3a U JIeJICHUs
anep. Ucrounuku s3neprun CoHIla U 3BE3.

SnepHas oHepretuka. J[leWcTBUA paauMOAKTUBHBIX W3JIyYCHUHM Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CnexTppl U3ITy4eHUS U MOTJIOLIEHHS.

CnexTphl pa3aIuvHbIX Ta30B.

CnekTtp BoJgOpoOa.

Habmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyYEHUH.

Perucrtpanus uznydeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomel u onvimol.



HaOnroaeHne CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIy4EHUsI.
HccnenoBanue TPEKOB: U3MEPEHUE DHEPrMM 4YacTULBl 0 TOPMO3HOMY IyTH (IO
dbortorpadusm).
N3mepenune paaroakTUBHOIO (oHA.
IloBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOYJIb MPEAHA3HAYEH JJIi CUCTEMATU3ALMK U
000011IeHHs TPEAMETHOTO COACPKAHUS U ONBITA JACSITEIBHOCTH, MPUOOPETEHHOTO MPHU
W3Yy4CHUW BCEro Kypca (QU3HKH, a Takke JUIsl TOATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY »JK3aMeHy Mo (U3uKe Il OOydJaroIIMXCs, BBIOPABIIMX ATOT
yueOHBII peaMer.

[Ipn w3ydyeHWH AAHHOTO MOAYJS PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BUIIBI
JESTEIbHOCTH, HAa OCHOBE KOTOPBHIX OOECIEUMBAETCS IOCTIKEHHE MPEAMETHBIX U
METalpeAMETHBIX  IUTAHUPYEMBIX  Pe3yJbTaToB  OOy4YEHHS, dbopmupyeTtcs
€CTECTBEHHOHAyYHAass TPAMOTHOCTh. OCBOCHHE HAyYHBIX METOIOB HWCCIICOBAHUS
SBJICHMA TPUPOJIBI M TEXHUKH, OBJAJCHUE YMCHHUSIMH OOBICHATh (HU3HUUCCKUE
SBJICHMSI, IPUMEHSISI TIOJTyYCHHbBIC 3HAHUS, PEIlIaTh 3a/1a4d, B TOM YUCJIE KAYECTBEHHBIC
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO NESITEILHOCTHBIM XapaKTep JAHHOTO pasjena pealn3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aaHMsI, B KOTOPHIX UM TPEIJIaraeTcs:

Ha OCHOBE IMOJTYYEHHBIX 3HAHUH paclio3HaBaTh M HAYYHO OOBSICHATH
Gu3NYeCcCKue SBJICHHUS B OKPYXKAIOIICH TNpHUpPOAEC ¥ TOBCEAHEBHOW KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI HCCIIeIOBAaHUS (DU3NUECKUX SIBJICHUH, B
TOM YHCIIC /TSI IPOBEPKHU THUIOTE3 M MOJTYyUEHUS TEOPETUUSCKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HamOoJiee BaXKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TEXHOJIOTHIA, HANpHUMeEp, MPAKTHYECKOTO HCIIOIh30BAHUS PA3TMYHBIX HCTOYHHUKOB
DHEPTUM HA OCHOBE 3aKOHA MPEBPAICHUS W COXPAHCHUS BCEX HW3BECTHBIX BHUOB
DHEPTHUH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMBI I1O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUS

N3yuenue Qu3mku Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHUs HANpaBJICHO Ha
IOCTIDKEHUE JIMYHOCTHBIX, METAlpeJAMETHBIX U MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yIbTATOB.

B pesynbraTe m3yuenus QuU3MKU HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Y
oOy4arorerocst 0yayT cOpMUPOBAHBI CIEAYIOIINE TUIYHOCTHBIE PE3YJIbTATHI B YaCTH:
1) maTpuoTHYECKOT0 BOCTIUTAHUS

g NpPOSIBIICHUE WHTEepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
busnueckoil HayKu;



o [ICHHOCTHOE OTHOIICHUE K JIOCTHIKCHHUSIM POCCHUCKHX YYEHBIX--(DU3HKOB; 2)
rPasKIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

g TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYKICHHMU OOIIECTBEHHO 3HAYUMBIX U
THUYECKUX NpOoOJIeM, CBS3aHHBIX C TMPAKTUYECKUM NPUMEHEHUEM JOCTH)KCHUU
buzukwy;

o OCO3HAHHUE BAXHOCTU MOPAIBHO--3TUYECKUX MPUHLUIOB B JACSATEIbHOCTH
YYEHOT0;
3) 3cTeTH4eCKOr0 BOCIIUTAHMS

g BOCIIPUSITUE 3CTETUYECKUX KAdyeCcTB (PU3NYECKONM HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH; 4) NEHHOCTH HAay4YHOIo
NMO3HAHUA:

O OCO3HaHHC ICHHOCTHU (1)I/ISI/ILI€CKOI‘/II HAYKHW KaK MOIIHOT'O MHCTPYMCHTA ITIO3HAHUA
MHPa, OCHOBBI pa3BUTHUA TCXHOJIOT Hﬁ, Ba)KHEHUIIICH COCTaBJIHIOHleﬁ KYJIbTYPBHI;

a pa3BUTHME HAy4yHOM JIOOO3HATENIBHOCTH, WHTEpEca K MCCIEAO0BATEIbCKOM
NEeSATENbHOCTH;

5)  dopmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBLHOI 0
0/1aronoJIy4us:

a OCO3HAaHWE IIEHHOCTH O€30MacHOro oOpa3a JKU3HM B  COBPEMEHHOM

TCXHOJOTHUYCCKOM MHUPC, BA)KHOCTH ITPABHJI 0e301macHoro IMOBCACHHA HA TPAHCIIOPTC,
Ha noporax, € 3JICKTPUICCKUM H TCIIJIOBBIM O6OPYI[OBaHI/ICM B IOMAalIHUX YCJIIOBUAX]

g c(OpMHPOBAHHOCTh HaBbIKA pe(IEKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY 1
TAKOT0 )K€ IpaBa y Pyroro 4ejJoBeKa; 6) TpyA0BOro BOCIIMTAHUSA:
o aKTUBHOE y4YacTUE B pEUICHMM MPaKTHUECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3alii, Topoja, Kpas) TEXHOJOTUYECKOW M COIUATbHOU
HaIPaBJIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U PU3NYECKUX 3HAHMI;

g UHTEpPEC K MPAKTUYCCKOMY M3YYCHUIO MPOQeccuii, CBSI3aHHBIX ¢ (HU3HMKOM; 7)
IKOJIOTHYECKOT0 BOCITUTAHMSA:

o OpUEHTAallMsd Ha TNPUMEHEHHE (U3WYECKUX 3HAHUW NJIs pelIeHUs 3a1ad B
00JIaCTH OKPY’KAIOMICH Cpeipl, INIAHUPOBAHUS MOCTYIKOB U OIEHKH WX BO3MO>KHBIX
MOCJIC/ICTBUN JIJI1 OKPY’KAIOIIEH CPEbI;

g OCO3HAHHME TIJI00ANTBHOTO XapaKTepa HKOJOTMYECKUX MpoOJeM M MyTel ux
peIIeHus;
8) ajanTanyuu K U3MEHSIIOIIMMCS YCJIOBUSM COLUATBHON M MPUPOIHON cpebl:

a HOTPEOHOCTh BO B3aMMOJEHCTBUM IIPU BBIOJIHEHUN UCCIEA0BAHUN U MPOEKTOB
(bu3nUecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;



o ITOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epPE3
IIPAKTUYECKYIO IEATECIIbHOCTD;

g NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie GopMyIHpoBaTh
UJIeH, MIOHATHUSA, TUTIOTE3bI O GPU3UUECKUX O0BEKTAX U SIBICHUSIX;

g OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHHM M KOMIIETEHTHOCTEHW B o0jacTu
buzukwy;

g IUTAHUPOBAHKE CBOETO Pa3BUTHA B IPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;
g CTpEMIICHHE aHAJIM3UPOBATh U BBIABISATH B3aHMMOCBS3U IPUPOABI, 00IIecTBa U

OKOHOMHMKH, B TOM 4YHCJIC C HCIIOJIb30BaAHHUCM (bI/ISI/ILIeCKI/IX 3H3HPII>1;

a OIlEHKa CBOUX JCHUCTBUM ¢ Yy4ETOM BIIMAHUA Ha OKPYXKAIOUIYI0 Cpeany,
BO3MOKHBIX TJ100QTBHBIX TTOCIEACTBHUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHHs mporpamMmbl 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanust y oOywaromerocss OyayT cpOpMHpPOBaHbl  MeTalpeAMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE IMO3HABATEIbHbIE YHUBEPCAJIbHBIE Yy4deOHbIE ACHCTBUI,
KOMMYHHMKaTHUBHbIE ~ YHUBEpCaJbHblE  yuyeOHblE  JEWCTBUSA,  PETYJSTHUBHBIC
YHHUBEpCaIbHbIC yueOHbIC TEHCTBHUA.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornueckue aeiicTBUs:

BBIBJISITh W XapaKTEPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB (SBJICHUN);
YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHHMS JJIT 0000IICHUS
U CpPaBHCHHUS, BBISBISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBAEMBIX
(dakTax, JaHHBIX U HAOIIOACHUSAX, OTHOCSAIIUXCS K (PU3HUCCKUM SIBJICHUSAM; BBISBIISATH
MIPUYUHHO--CJICICTBEHHbBIE CBS3U MPU M3YYEeHUU (PU3UYECKUX SIBJICHUM W MPOIIECCOB,
JIeaTh BBIBOJBI C UCIOJIH30BAHUEM JCIYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHUM,
BBIJIBUTATh THIMOTE3bl O B3aUMOCBS3SIX (PUBMUECKUX BEJIUYUH; CAMOCTOSITEIHHO
BBIOMpaTh croco0 pelieHus: yuyeOHOU (Gu3nuecKod 3aayu (CpaBHEHHUE HECKOJIBKHX
BAPUAHTOB PEIICHUS, BBHIOOp HauboJiee MOIXOJAIIETO C Y4E€TOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

MCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHUS; MPOBOJIUTH
0 CaMOCTOSATENbHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOXKHbIM (U3nUecKuit
AKCIIEPUMEHT, HEOOJIbILIOE HCCIe0BaHNEe (U3MUECKOrO SIBJICHUS; OILICHUBATh Ha



OPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIHIO, TOJYUYEHHYIO B XOJ€ UCCIIEIOBAHMS
WIH SKCIIEPUMEHTa; CaMOCTOSITENIbHO (POPMYIUPOBAaTH OOOOIIEHHSI U BBIBOJBI IO
pe3ynbTataM IPOBEAEHHOIO HAOIIOJEHUS, OIBITA, MCCIECIOBAaHUS; MPOrHO3UPOBATH
BO3MOYKHOE JajibHEIIee pa3BUTHE (PU3MUECKHUX IIPOLECCOB, a TAaKXKE BBIJIBUraTh
IPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

IPUMEHATh pa3jIMyYHblE METO/bl, MHCTPYMEHThl M 3alpochl IPHU IMOUCKE U OTOOpE
uH(GOpPMallK WM JAAHHBIX C YYETOM NPEIIOKEHHONW Y4eOHON (U3MYecKoi 3a1auu;
aHaAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHUPOBATH MH(POPMAIIUIO PA3TUYHBIX
BUJIOB U (hOpM IIPE/ICTABICHMUS;

CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAJbHYIO  (hopmy peICTaBICHUS
MH(}OpMaAUU U WILTIOCTPUPOBATh pEeLIaeMble 3aJa4l HECIOKHBIMU CXEMaMH,
auarpaMMmamu, HHOU rpaukoi 1 ©X KOMOMHALIUAMHU.

KoMMyHuKaTHBHBIE YHHBepPcalbHbIe yYeOHbIe 1eiCTBHA:
B Xo0Jle OOCYXJEeHHs Y4yeOHOro marepuaina, pe3yJbTaTOB JIaDOPATOPHBIX pabdOT U
IIPOEKTOB 33/1aBaTh BOIMPOCHI [0 CYLIECTBY OOCYKJaeMOW TEMbI U BBICKA3bIBATh HJIEH,
HallCJICHHbIE Ha pEIlECHUE 33/a4d U MOJJEepkKaHHE OJIaroXeiaTeIbHOCTH OOLEHUS;
COMOCTAaBIISATb CBOU CYXKJIEHUS C CYXICHHSIMHU JPYTUX YYaCTHUKOB JIMAJora,
OoOHapyXuBaTh PA3IMYUE€ U CXOJACTBO IMO3UIIMI; BBIPAXXAaThb CBOIO TOUYKY 3PEHHS B
YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJMYHO MPEACTABIATH PE3yJIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCTIepuMeHTa, UCCIIeI0OBaHus, IPOEKTa); MOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOM M WHIMBUAYaJIbHOW padOThl MpH PEHIEHUH KOHKPETHOW (PU3nyeckoin
MpoO0JIeMbl; TPUHUMATh LEIN COBMECTHOM AESTENbHOCTH, OPraHU30BbIBATH JACHCTBUS
no e€ JOCTIKEHHUIO: paclpelenaTh poyid, OOCYKJaTh IPOLECChl U Pe3yibTaThl
COBMECTHOM pabOTHI, 0000IaTh MHEHUSI HECKOIBKHX JIFOJIEH; BBIIIOJIHSATH CBOIO YaCTh
paboThl, JOCTUrasi KauyeCTBEHHOrO pe3yJbTaTa [0 CBOEMY HaNpaBiICHUIO U
KOOPIAMHHPYSI CBOM ACUCTBHS C APYTMMH YJICHAMH KOMAH[bI, OIICHWBATH KAYE€CTBO
CBOEr0  BKJaJa B  OOHIMII  MPOAYKT MO  KPUTEPUSM,  CaMOCTOSITEIHHO
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:
BBISIBJISITH TTPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYALMSIX, TPEOYIOMIUX JIJIsT pEIISHUS
(bU3MYECKUX 3HAHUM;
OPUEHTUPOBATLCA B PA3JIUYHBIX MOJXOJAaX MPHUHATUS pElIeHUN (MHIAUBUIyaTbHOE,
NPUHSATHE PELICHUsI B TPYIIIIE, IPUHATHE PEIICHUN TPYMIIOoi);



CaMOCTOSITEJIBHO COCTaBJISATh AJTOPUTM pEIIEHUs (PU3NYECKOW 3ajaud WIM IUIaHa
UCCIIEIOBaHMUs C YYETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh TpeJJiaracMble BapuUaHThl PEUICHHM; JenaTh BBIOOp U OpaTh
OTBETCTBEHHOCTb 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:
JaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U MpeJuIaraTh IJI1aH €€ N3MEHEHHUS;
OOBSACHATH IIPUYUHBI JOCTUKEHUS (HETOCTHKEHUS) pe3yJIbTaTOB
JESITEIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD (B TOM YMCJIE B XOJ BBIIOJIHEHUS (PU3HUECKOTO
UCCIIEJIOBAaHUSI WJIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, W3MEHUBILUXCS
CUTYaIIMi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIHX TPYAHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;
CTaBUTh €051 HA MECTO JPYTOro 4eJOBEKa B XOJAE CIOpa WM JUCKYCCHH Ha HAYyYHYIO
TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIpPYyroro; Ipu3HaBaTh CBOE IPABO HA
OLIMOKY MpPH pelIeHUuU PU3NYECKUX 3a]a4 WIK B YTBEPHKACHUAX HA HAYYHBIE TEMbI U
TaKO€ K€ MIPABO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydenust B 7 KJjacce IMpeIMETHbIE Pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TMOHATHUSA: (PU3NYECKHE ¢ XUMHUYECKHE SIBJICHUS, HaOIOJCHUE,
AKCIIEPUMEHT, MOJIEeIb, TUIIOTE3a, SAUHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJIA,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpHIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOE
IBIWKEeHWE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, TMPSAMOJMHEHHOE), TpPaeKTOpHs,
paBHOACHCTByIOIIas cuia, aepopmanus (ympyras, IUTACTHYECKasi), HEBECOMOCTb,
COOOIIAIOIITNECS COCYIBI;, pa3nuyaTh SBaeHus (Muddy3us, TEMI0BOE IBUKEHNE YaCTHUIT
BCIIIECTBA, pPABHOMEPHOE JBIDKEHWE, HEPAaBHOMEPHOE JBW)KCHHUE, HMHEPIIHS,
B3aMMOJICHCTBUE TEJ, PaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCHIO BpAICHUS,
nepefada JaBiCHUS TBEPIABIMU TeJaMU, SKHAKOCTSIMH M Ta3aMu, aTMOcC(epHOe
JaBJICHUE, TUTABAHUE TEJI, MPEBPAIICHUS MEXaHMYECKOW SHEPTHH) MO OMUCAHUIO0 HUX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JICMOHCTPUPYIOIINUX JTaHHOE (Pr3ndYecKoe
SBJICHHE, paclo3HaBaTh TPOSBIICHUEC W3YYCHHBIX (DHU3WYCCKUX  SBICHHH B
OKpYXaIollleM MHUpPE, B TOM Yucle (PU3NUECKHE SBICHUS B TMPUPOJEC: TPUMEPHI
JIBYDKEHUS C PA3JTMYHBIMU CKOPOCTSIMHU B )KMBOUM U HEKUBOW MPUPOJIC, IEHCTBUE CUITBI
TPEHHsI B PUPOJIC U TEXHHUKE, BIMSIHNAE aTMOC(EpHOTO JaBJICHHS Ha )KUBON OpPTaHU3M,
TUTaBaHWE PbIO, phlUard B TeJiE€ YEJIOBEKa, MPU 3TOM IEPEBOJIUTH MPAKTUIECKYIO
3a/1auy B y4eOHYI0, BBIJICIIATh CYIIIECTBEHHBIE CBONCTBA



(npu3Haku) (QuU3MYECKUX SBIEHUN; ONUCHIBATH HW3YYEHHBIE CBOWCTBA Tel U
buznueckue ABIEHUS, UCTONB3Ys (U3HUECKHUE BENIMYUHBI (Macca, 00BEM, MIIOTHOCTh
BEILIECTBA, BPEMsI, IyTh, CKOPOCTb, CPEIHSASI CKOPOCTH, CHUJIa YIIPYTOCTH, CHJIA TSKECTH,
BEC Tella, CHIa TPEeHUsl, JaBjieHue (TBEPAOro Teia, KUAKOCTH, ra3a), BhITAJIKUBAIOIIAs
CuJia, MeXaHuueckasi paboTa, MOITHOCTb, TJIEYO CHJIbl, MOMEHT CHJIbI, KOA(PUIIMEHT
MOJIE3HOT0 JEHUCTBUSI MEXAaHU3MOB, KMHETUYECKAash M TMOTCHIHMAIbHAS dHEPTus), MpU
OMKMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX
0003HAaYEHUS U €IMHULIBI (PU3UUYECKUX BEIMYUH, HAXOJIUTh (POPMYIIbI, CBSA3BIBAIOLIUE
TaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BEIHMYWHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCHUMOCTEH (M3MUECKUX BEJIMYMH; XapaKTepU30BaTh CBOMCTBa Tel,
dbu3nUecKue SBICHUS U MPOIECCHI, UCTIONB3YS MpaBUiia CIOKEHUs CUII (BIAOJb OJIHOM
npsiMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumea, MPaBUIo PpaBHOBECHUSI phluara
(6moka), «30JI0TO€ MPABUIIO» MEXAHHMKH, 3aKOH COXPAHEHHS] MEXaHUYECKO 3HEpPruu,
Ipyd OSTOM J1aBaThb CJOBECHYI0 (OpPMYJIHMpPOBKY 3aKOHa U 3allMChIBaTh €ro
MaTeMaTU4YeCKOEe BBIPAKEHUE; OOBICHATH (DU3UUECKHUE SBJICHHUS, ITPOIIECCH] U CBOMCTBA
T€J, B TOM YHUCJIE U B KOHTEKCTE CUTyallu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISBJISITh TPUUUHHO--CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JOTHUYECKUX
1aroB ¢ omnopoil Ha 1—2 HM3y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHUM, (PU3MUECKHX
3aKOHA WM 3aKOHOMEPHOCTH; PEIIaTh PACYETHBIE 3aaui B 1—2 AEHCTBUS, UCMOJIb3YS
3aKOHBI M (POPMYJIbI, CBSI3BIBAIONINE (DU3MYECKHUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCIIOBHS 33JJa4M 3aMMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BETUUYHHBI B
(dhopMyJibl U IPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC JIaHHBIC, HEOOXOIUMBIC JIJIs
perieHus 3a7a4, OIEHUBATh PEATMCTUYHOCTH TMOJYyYEHHON (PU3NYECKOW BEITUYHHBL
pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEHIUTh MPH TMOMOIIM (PU3UUECKUX
METO/IOB, B OIHUCAHUM HCCIEAOBAHUS BBIACIATH IMPOBEPSIEMOE MPEIIOIOKEHUE
(runote3y), pa3nuvaTh W HHTEPIPETUPOBATH IOJYUYEHHBIH pe3yJbTaT, HaXOIUTh
OIMUOKHA B XOJI€ OIBITA, JIEJAaTh BBIBOJBI TIO €T0 PE3yJIbTaTaM; MPOBOIUTH OMBITHI MO
HaOMIOACHUIO (PU3UUYECKUX SBJICHUN WU (PU3NUECKUX CBOMCTB Tel: (pOpMyIHpOBaTh
MpoBEpsieMble  MPEAINOJIOKEHUs,, COOMpaTh  YCTAHOBKY U3  MPEII0KEHHOTO
000py10BaHUs, 3aMUCHIBATH X0/ OIbITA U (HOPMYJIHUPOBATH BHIBOIHI;

BBITIOJIHATH MPAMbIE U3MEPEHUSI pACCTOSTHUS, BPEMEHHU, MAcChl Tella, 00bEMa, CUJIbI U
TEMIIEpaTyphbl C MCIOJIb30BAHUEM AHAJIOTOBBIX M LUQPPOBBIX MPUOOPOB, 3aMMCHIBATH
MoKa3aHusi MpUOOPOB € y4E€TOM 3aJaHHON aOCOIIOTHOM MOTPENIHOCTH H3MEPEHUM;
MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJIHOM (PM3WYECKOW BEIMYUHBI OT JIPYToMl C
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PABHOMEPHO JBUXKYILIETOCS
TeJla OT BPEMEHH JIBUKEHUS TEJa, CUJIbl TPEHUS CKOJIbKEHHS OT BEcCa Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEM W HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOMIAIH
CONPUKOCHOBEHUS TeJl, CHJIbl YIIPYTOCTH OT YAJIMHEHUSI MPYXKUHbI, BHITAIKABAIOIIEH
CWIbl OT 00bEMa MOrpyKEHHOM 4YacTH Tella W OT IUIOTHOCTH JKUJIKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJo,



yCIIOBUW TUIaBaHUsSI T, YCIOBUM paBHOBECHUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM Y4YEOHOTO HCCIEAOBaHUSA, COOMpATh YCTAHOBKY M  BBIMOJHSITH
U3MEpEHUS, CeIysl MPEeAIoKEHHOMY IIaHy, (PUKCUPOBATh PE3yIbTaThl MOJIYYECHHOM
3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJEC MPEIJIOKEHHBIX TaONHIl U TpaduKOB,
JenaTh BBIBOJIBI MO pE3yJibTaTaM HCCIENOBAHUS; MPOBOAUTH KOCBEHHBIE M3MEPEHHUS
bu3nUeCKrX BEIUYUH (TIOTHOCTH BEIIECTBA KUAKOCTU U TBEPAOTO TENa, CUIIa TPCHHUS
CKOJIbKCHHMSI, JaBJICHHUE BO3[yXd, BBITAIKMBAIONIAs CuUJa, JCHCTBYIOIIAS Ha
NOTPY>KEHHOE B KHUAKOCTH TEJIO, KOYPHUIIMEHT  TOJE3HOT0 JEUCTBUS  MPOCTHIX
MEXaHU3MOB), clelysl IPEeIJIOKEHHOM WHCTPYKIUU: OpU  BBINOJIHEHUH
U3MEpEHUIl coOupaTh HKCIEPUMEHTAIbHYI0O YCTAaHOBKY W BBIYUCISATH 3HAYCHHE
MCKOMOW BEJIMYMHBI; COOJIIOJATh MpaBuia TEXHUKH O€30IacHOCTU Mpu paboTte C
71a00paTOpHBIM O0OpYJOBAaHMEM; YKa3blBaTh MPHUHIMIBI JACUCTBUA NPUOOPOB U
TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JUHAMOMETP, cooOmaronmecs
COCyIpl,  OapoMeTp, pblyar, MOABWKHBIA W HENOJABW)KHBIA OJIOK, HAKJIOHHAs
IUIOCKOCTh; XapaKTepU30BaTb MPUHIUNBI JEHCTBUS HM3YyYEHHBIX HPUOOpPOB MU
TEXHUUYECKUX YCTPOMCTB € OMOpPON Ha MX ONUCAaHUSA (B TOM YHCIE: MOALIMITHHUKH,
YCTPOMCTBO  BOJAONPOBOJA, THAPABIWYECKHA Mpecc, MaHOMETP, BBICOTOMED,
MOPIIHEBON HACOC, apEOMETP), UCHOJIb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBIICHUM
U HeoOXoIuMble (U3NYECKUE 3aKOHBI W 3aKOHOMEPHOCTH; TMPHUBOAUTH MPUMEPHI
(HaxoauTh MHGOPMAIIMIO O MPUMEpaxX) MPAKTUYECKOTO HCIOJb30BaHUS (PU3NYECKUX
3HAHUW B MOBCEJHEBHOM KU3HU i1 oOecredeHus: 0€30MacCHOCTH MpHU OOpaIlleHUU C
npuoOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3[0POBbS M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBISATH OTOOP UCTOYHUKOB UH(pOopManu B UHTEpHETE B COOTBETCTBUM C
3aJIaHHBIM TOMCKOBBIM 3aITPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUIM U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEISTH HH(OPMALINIO, KOTOpas SIBJSIETCS IPOTUBOPEUUBOIL
WJIM MOKET OBITh HEJTOCTOBEPHOM; MCIIOIH30BATh MTPH BHIMOJHEHUN YUEOHBIX 3a/laHUN
HAyYHO--TIOMYJISIPHYIO JINTEPATYPY PUINYECKOTO COACPHKAHUS, CIIPABOYHBIE
MaTepHUaJIbl, PECYPCHI CETH NnTepuer, Bnaneth npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OJHOU 3HAKOBOM
CUCTEMBI B IPYTYI0; CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIEC U YCTHBIC
COOOIIEHHS HAa OCHOBE 2—3 MCTOYHUKOB HH(POPMALIUU (PU3NYECKOTO CONECPKAHUS, B
TOM 4HCIIe MyOJUYHO JIeJaTh KPaTKHE COOOIICHUS O pe3ysIbTaTax MPOESKTOB MU
y4eOHbIX HCCIIEJOBAaHUM, IPU 3TOM I'PAaMOTHO UCIOJIb30BAaTh U3YUEHHBINA MOHATUHHBIN
anmnapat Kypca GU3HUKH, COMPOBOKIATh BHICTYIIJICHUE MPE3EHTAIUEH; IpU
BBITIOJIHEHUH YYE€OHBIX MMPOEKTOB U UCCIIEIOBAHUN pacipeiesTh 00SI3aHHOCTH B
rpynme B COOTBETCTBUU C MOCTABJIEHHBIMU 3aJ1a4aMU, CJIEAUTh 32 BBIITOJIHEHHEM
TUIaHa IeWCTBUM, aIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIbHOCTh TPYIIIIbI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIKX.



K koniy oOyuenuss B 8 kjiacce mpeiMeTHbIE pe3yJsibTaTbl Ha 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:
UCIIOb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperatHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKUE M aMOp(HBIE Tena,
HACBHIIIEHHBIA U HEHACHIIEHHBIN Map, BIAXHOCTh BO3AyXa, TeMIEpaTypa, BHyTPEHHSA
SHEPrus, TEIUIOBOW JBUIaTElb, JJIEMEHTAPHBIN SJIEKTPUUECKUAN 3apsif, SJIEKTPUUECKOE
1oJIe, TPOBOJHHUKUA M AUAJIEKTPUKH, MOCTOSHHBIM SJEKTPUYECKUN TOK, MarHUTHOE
nojie; pa3nuyaTh SBJICHUS (TEIJIOBOE pacUIMpeHUE U CXKaTue, TeIionepeaaya,
TEIUIOBOE  paBHOBECHE, CMayuMBaHHWE, KaNWUISPHbIE  SIBJICHUS, HCHapeHHE,
KOH/JICHCAIHS, IJIaBJICHUE, KpUCTAJUTA3ALUA (oTBepaeBaHue), KHUIIEHUE,
TerJionepeaaya (TEIUIONPOBOIHOCTh, KOHBEKIIMS, H3JIy4Y€HUE), DJICKTpU3alus Tell,
B3aMMO/JICUCTBUE 3aps0B, JNEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MArHUTOB, JCHCTBHE MArHUTHOIO TOJISI HA MPOBOAHUK C TOKOM,
ANIEKTPOMATHUTHAS MHJIYKIIMS) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OMBITOB, JEMOHCTPUPYIOIIMX JIaHHOE (U3MYecKoe SBICHUE;, PACIO3HABATh
MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SIBJICHUM B OKpYKalOIEM MHUpPE, B TOM UHCIIEC
(dusnyeckue SBIEHUS B TMPUPOJC: IMOBEPXHOCTHOE HATXKCHUE U KalWJUISIPHBIC
ABJICHUS B NPUPOJE, KPUCTAUIBl B mOpupoae, wuziaydeHwe CoJiHIIA, 3aMep3aHue
BOJI0OEMOB, MOpPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, MHES, CHETa, SJICKTPUIECKUE
SBJICHUS B aTMOc(depe, dIEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE MOJie 3eMJIy,
JpeiiQ MOoI0COB, POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMJie, TIOJIIPHOE CUsTHUE, PU
ATOM TMEPEBOAUTH MPAKTUUECKYIO 3a/Jadyy B Y4e€OHYIO, BBIIENATH CYIIECTBCHHbBIC
CBOMCTBA (MpU3HAKHN) GU3UYECKUX SIBJICHUM;
OMHCHIBATh U3YUCHHBIC CBOMCTBA Te U (PU3NUYECKUE SBICHUS, UCTIONB3Ys (pu3nyeckue
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPrus, KOJUYECTBO TEIUIOTHI, YIEIbHas
TEIUIOEMKOCTh  BEIIECTBA, YJeJbHAas TEIUIOTa IUIABJICHUS, YielbHAs TeIjioTa
napooOpa3oBaHus, yJedbHasl TEIJI0Ta CrOpaHUsl TOIUIMBA, KOI(POUIIMEHT IMOJIE3HOTO
JNEUCTBUSI TEIUIOBOM MAallMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, DJICKTPUUECKUN
3apsii, CWJIa TOKA, DJJEKTPUUECKOE HANpsKEHUE, COMPOTUBJIECHUE MPOBOJAHUKA,
yACIbHOE COMPOTURJICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUUECKOTO TOKA), IPH
OTMMCAaHUU TPABWIBHO TPAKTOBATh (PUIMUECKUM CMBICI HCIOJIb3YEMbIX BEJIMYMH,
0003HauEHUS U €IUHUIIBI (PU3UICCKUX BEIMYHUH, HAXOAUTHh (POPMYJIBI, CBA3BIBAIOIINE
JaHHYI0 (U3HYECKYI0 BEIMYMHY C JPYTMMH BEIMYWHAMHU, CTPOUTH Tpaduxu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH; XapaKTepH30BaTh CBOWCTBA TeEI,
¢du3nUecKue SBJICHUS U MPOIECChl, UCTOIb3Yysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
-KUHETUYECKOM TEOPUU CTPOCHMS BEIECTBA, MPUHIUII CYNEpPHO3ULIMM MoJied (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma Ui ydacTka IenH,
3akoH Jlxoyns—JIeHua, 3aKOH COXpaHEHHs DHEPTrUM, MPU HTOM JABATh CIOBECHYIO
(GhOpMYTMPOBKY 3aKOHA W 3alMCHIBATH €M0 MATEMAaTHYECKOE BBIPAKECHHE; OOBSICHATH
(¢r3MYecKue MPOIECChl M CBOWCTBA TEJ, B TOM YHCJI€ M B KOHTEKCTE CHUTYyaIluil



IPAKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIITH IIPUUYNHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH OOBSCHEHHWE U3 |—2 JOrMuYecKWx IIaroB ¢ OMopod Ha 1-2 H3yYEHHBIX
CBOMCTBA (PU3NUECKUX SBICHUHN, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelaTh
pacuéTHble 3aaud B 2—3 JAEWCTBHUSA, MCIONb3Yys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOLINE
¢u3nuecKkrue BEIMYMHBI: HAa OCHOBE AaHAJIW3a YCJIOBHS 3aJauM 3aIllMChIBaTh KPATKOE
YCIIOBUE, BBISBISATH HEJOCTATOK JAHHBIX JUIS PELICHHUS 3a/1adyd, BHIOMpaTh 3aKOHBI U
¢dopMyiibl, HeoOXoauMmble M €€ pElIeHUs, NPOBOJIUTh pacdy€Tbl U CPaBHHUBATH
[OJyYEHHOE 3HAY€HHE (PU3NYECKOW BEJIMYMHBI C HM3BECTHBIMM  JIAHHBIMU;
pacrmo3HaBaTh MNPOOJIEMBI, KOTOpPbIE MOXHO PEUIUTh NpU TMOMOIIU (DU3HUECKUX
METOJOB,  HCIIOJb3ys  ONMCAaHWE  HCCIENOBAHUSA,  BBIICHATH  IPOBEPIEMOE
IIPEAINOJIOKEHNE, OLICHUBATh IPABWIBHOCTh NOpSAJIKA IPOBEACHUS HCCIECIOBAaHUA,
JIeJIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI MO HAOIIOJAEHUIO (PU3NYECKUX SBJICHUN WM (PU3HUYECKUX CBOWCTB
Ten (KanwUISIpHbIE SBJICHMS, 3aBUCUMOCTb [aBJCHMsS BO3AyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH IPOLECCAa OCTBIBAHMS U HATPEBAHUS IIPU U3JIyYEHHUH OT I[BETA
U3JIydaome (MOoryomarnieil) MOBEpXHOCTH, CKOPOCTh HCIAPEHUS BOJBI  OT
TEMIIEPATYpPbl JKUAKOCTA M IUIOMAAU €€ TIOBEPXHOCTH, OJJIEKTpU3alUs Tel W
B3aUMOJICVCTBUE DIIEKTPUUYECKUX 3aps/I0B, B3aUMOJCHCTBUE NMOCTOSHHBIX MAarHuTOB,
BHU3yaJIM3alMsl MArHUTHBIX MOJIEH IMOCTOSIHHBIX MarHUTOB, I€WCTBHUSI MAarHUTHOTO IOJIS
Ha MPOBOAHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUIATEI
MOCTOSTHHOTO TOKa): (OpPMYJIUPOBATh IIPOBEpPSEMbIC MPEATNONOXKEHHs, COOHpATh
YCTAaHOBKY W3 MPEJIOKEHHOIO0 O0OpYyIOBaHMs, ONUCHIBATH XOJ ONbITa U
(GopMynupoBaTh  BBIBOJBI;  BBINOJHATH  MPAMbIE H3MEPEHHUS]  TEMIEPATYPHI,
OTHOCHUTEJIBHOM BJIAXKHOCTH BO3/1yXa, CUJIbl TOKA, HAIPSIKEHHUS C HUCIIOIb30BAaHUEM
aHAJIOTOBBIX MPHOOPOB M JATUYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATh PE3YJIbTAThHI
M3MEPEHUM ¢ y4E€TOM 3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH; TPOBOIUTH UCCIICIOBAHNE
3aBUCUMOCTH OAHOU (PM3MYECKON BETUUYMHBI OT APYrOM C KCIOJIb30BAHUEM MPSIMBIX
U3MEPEeHU (3aBUCUMOCThH COINPOTHUBJICHHS MPOBOAHMKA OT €ro JJUHBI, IJIOLIATU
IIONIEPEYHOT0 CEYEHHS] M YAEJIBHOIO COMNPOTUBIIECHUS BELIECTBA IMPOBOJHUKA, CHIIBI
TOKa, WAYLIEr0 4Yepe3 MPOBOJHUK, OT HANPSDKEHHWS HAa NPOBOJHUKE, MCCIIEIOBAaHUE
MOCJIEIOBATEILHOIO M MapauIeIbHOIO COEIWHEHW MPOBOJHUKOB): IUIAHUPOBATH
UCCJIEIOBaHME, COOUpaThb YCTAaHOBKY M BBINOJHATH  WU3MEPEHHs,  Cleays
NpeJIOKEHHOMY IJ1aHy, (PUKCUPOBATH PE3yNbTaThl MOJYyYEHHOM 3aBUCUMOCTH B BUJIE
Tabiull ¥ TpaduKoB, JelaTh BBIBOJABI MO pe3yJbTaTaM HCCIEAOBAHUS; MPOBOJIUTH
KOCBEHHbIE M3MEpEHUs] (PU3NYECKUX BEIMYMH (yleibHas TEMJIOEMKOCTb BEIECTBA,
CONPOTHUBIIEHUE NPOBOJHMKA, paboTa W MOIIHOCTb DJEKTPUYECKOIO TOKA):
IUTAHUPOBAaTh HM3MEPEHHUs, CcOoOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEIys
NPEJIOKEHHOW MHCTPYKIIMH, U BBIUYUCIISITh 3HAYCHHE BEIMYMHBL, COOMIOAATh IPaBUiia
TEXHUKH Oe30MmacHOoCTH Tpu  pabore ¢  Ja0OpaTOpHBIM  00OpPYAOBaHUEM;
XapaKTepU30BaTh MPUHLMIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX



YCTPOMCTB C ONOpPOW Ha MX OMHUCaHUs (B TOM YHCIE: CUCTEMA OTOIUIEHMS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHUK DBICKTPHUUECKOMN
SHEPIUH, JJIEKTPOOCBETUTEIbHBIE NPUOOPBI, HArpeBaTEIbHbIE SJIEKTPONPHOOPHI
(mpuMepsbl), ANEKTPUYECKUE NPEAOXPAHUTENH, SJIEKTPOMATHUT, 3JIEKTPOABUTATENb
IOCTOSTHHOTO TOKAa), HCIONb3ysd 3HAaHHWA O CBOWCTBAX (PU3MYECKUX SBICHUNA WU
HE0oOXOoauMbIe (U3MYECKHE 3aKOHOMEPHOCTH; PACIO3HABATh IMPOCTHIE TEXHUYECKUE
yCTPOMCTBA M HM3MEPUTENbHBIE NPHUOOPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM
(’KUIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, BUTATENb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMbI JJIEKTPUYECKUX Ienell ¢
IIOCJIEA0BATEIBHBIM U MAPAJUIECIBHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3inyasl yCIOBHBIE
0003HaYEHHUS FTEMEHTOB JIEKTPUUECKUX LIETIeH;

MPUBOAUTH MNpPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpPUMEpPax) MPaKTUYECKOIO
UCIIOJIb30BaHUsl (PUM3MYECKUX 3HAHWI B IOBCEIHEBHOM JKU3HU IJsl OOecnedeHus
0€30MacHOCTH TpU OOpAlEHUH C MpUOOpaMH M TEXHUYECKHMMH YCTPONCTBaMH,
COXPAaHEHHUSl 3JIOPOBbS U COOJIIOIGHHUS HOPM DKOJIOTUYECKOTO TIOBEJACHUS B
OKpYXaIOIlEl cpe/ie; OCYIIECTBISATh MOUCK MH(pOpMAUU (PU3NIECKOTO COACPKAHNUS B
WNHTepHeTe, HA OCHOBE MMEIOIIMXCS 3HAHUM M MyTEM CPaBHEHUS JTONOJHUTEIbHBIX
MCTOYHUKOB BBIIEIATh HH(POPMAIIUIO, KOTOpas SBJSETCS IPOTUBOPEUMBOUN HIIM MOKET
OBITh HEJOCTOBEPHOM; MCIOJB30BaTh MPH BBIMNOJIHEHUHU Y4YEOHBIX 3aJaHUN Hay4dHO-
-IOMYJISIPHYIO  JIUTEPATYPY (DU3UUYECKOTO COJIEpKaHMs, CIPABOYHBbIE MaTepHalbl,
pecypcbl  cetu  MHTepHeT, BianeTh NpUEMaMH KOHCIEKTUPOBAHHUS  TEKCTA,
npeobpa3oBaHus MUH(POpPMALMU U3 OJHON 3HAKOBOW CHUCTEMBI B APYTYIO; CO3/1aBaTh
cOOCTBEHHbIEC MUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHNUs1, 0000111as nH(OpMAIUIO U3
HECKOJBKMX MCTOYHUKOB (PU3MUECKOTO COJAEpkKaHUs, B TOM YHCIE MyOIHMYHO
IIPEACTABIIATh PE3YJIBTATH NPOEKTHOM WM HCCIEAOBATEIbCKOW JESTENBHOCTH, MPU
ATOM TPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIM TMOHATUWHBIN amnmapar Kypca (U3UKH,
COMPOBOXK/IATh BBICTYIUICHHE MPE3EHTAIMEH; MPU BHIMOJHEHUU yU4E€OHBIX MPOEKTOB U
UCCIIEIOBAaHUM (PU3MYECKUX TPOLECCOB paCHIpenensaTh O0sS3aHHOCTH B TpylIe B
COOTBETCTBUM C TIOCTaBJIICHHBIMM 33JladyaMH, CIEIWTh 3a BBIIOJHEHHUEM ILJIaHA
NEUCTBUN M KOPPEKTUPOBATh €ro, aJcKBaTHO OIICGHMBATh COOCTBCHHBIM BKJIAJ B
JEeSTENBHOCTh TPYIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHUE, MPOSIBIISISA
TOTOBHOCTB Pa3peliaTb KOHPIUKTHI.

K kony oOyuenuss B 9 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:
WCIIONB30BaTh IIOHATHS: CHCTEMA OTCY€Ta, MaTepuanbHas TOYKA, TPAECKTOPHUS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO ABMKEeHHUs, neopmarus (yrnpyras, miacTuyeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W IEPETPYy3KH, LEHTP
TSKECTH, a0COJIIOTHO TBEPJAOE TEJO, LEHTP TKECTH TBEPJIOrO Tejla, PABHOBECHUE,
MEXaHW4YeCcKue KojiebaHus ¥  BOJIHBI, 3BYK, HWH(pa3Byk ©  yIbTPa3BYK,



AJIEKTPOMATHUTHBIE BOJHBI, IIKada 3JIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HMCIYCKaHWUS W TMOTJIONICHHs, anb(da-, OeTa- U Tramma-
W3JIYyYEHUsI, U30TOMbI, SIAEpHAs SHEPreTHKA; pa3nuyaTh SBJICHUS (pPaBHOMEPHOE H
HEPABHOMEPHOE MPSAMOJUHEHHOE JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE TMaJeHHE TeJ, PaBHOMEPHOE MABHKEHUE IO OKPYKHOCTH,
B3aMMOJICCTBHE  TeEJ, pEaKTHBHOE JBIDKCHHE, KojeOaTeabHOE  JIBIKCHUE
(3aTyxalme ¥ BBIHYXKJEHHbIE KOJeOaHHs), PE30HAHC, BOJHOBOE JBUYKEHUE,
OTpak€HUE 3BYKa, MPSMOJIMHEHMHOE pachpoCTpaHEHHUE, OTPAKEHHE W IPEIOMIICHHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETAa B CHEKTP U
CJIO’KEHHE CTEKTPAIbHBIX [IBETOB, IUCIIEPCHS CBETA, €CTECTBEHHAS! PaIUOAKTUBHOCTb,
BO3HMKHOBEHHUE JIMHEWYATOTO CIIEKTpa M3JIy4Y€HHs) MO ONUCAHUIO UX XapaKTEPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, JTEMOHCTPUPYIONIUX JIaHHOE (U3UUECKOE SBIICHHUE,;
pacro3HaBaTh NPOSIBJICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUHN B OKpY’KaroieM MUpe (B
TOM 4Huclie PU3NUECKUe SIBJICHUS B MPUPOJIC: MPWIMBLI U OTJIMBBI, IBUKEHUE TUIAHET
ConHEYHON CHUCTEMBI, PEAaKTUBHOE JBWKEHHE JKHUBBIX OpPraHW3MOB, BOCIPHUSITHE
3BYKOB HWBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, IIyHaMH, X0, IIBETA TEII,
ONTHUYECKHE SIBIICHUS B  MOPUPOJE, OHOJIOTHYECKOE  JIEUCTBUE  BUIUMOTO,
yIbTPaUOIECTOBOTO M PEHTIEHOBCKOTO H3JIYYEHMM, €CTECTBEHHBIN paguoaKTUBHBIN
(GhoH, KOCMHUYECKHE JIy4H, PaJUO0aKTHBHOE W3IYYEHUE MPUPOJHBIX MHHEPAJIOB,
JICUCTBYE PAMOAKTUBHBIX U3IIyYCHHU HA OPTaHW3M YEJIOBEKa), PU 3TOM MEPEBOTUTH
MPaKTUYECKYIO0 3aJladyy B Y4eOHYIO, BBIJICNATHh CYIIECTBEHHbIC CBOMCTBA (MPU3HAKH)
(u3nYeCKuX SIBJICHUI; OMKUCHIBATh W3YyUYCHHBIC CBOMCTBA TEJl U (PUBHYECKUE SIBJICHUS,
UCTIONB3ysl (DU3UYECKUE BEIMYMHBI (CpeHSiE M MTHOBEHHAas CKOPOCTh Teja TMpu
HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHUE, IMEPEMEIICHUE, MyTh, YIJIOBas CKOPOCTb,
CUJia TPEHHMsI, CHJIa YIIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHUE CBOOOJHOIO MajIeHHs], BEC
Tela, UMIYJIbC Teja, HWMIYJIbC CHUJIbI, MEXaHMYecKas pabdoTa U MOIIHOCTD,
MOTEHITUATBHAS SHEPTHSI Teja, MOJAHITOr0 HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHITUATbHAS
DHEPTUS CKATOW MPY>KUHBI, KHHETHYECKAsi SHEPTHs, TIOJHAS MEXaHU4YeCKasi YHEPTHUs,
MepuojJ, U 4YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3zaTelb MPEIOMJICHUS Cpeibl), MPU OMUCAHUM TPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HCIIOIB3YEMBIX BEIWYWH, 0003HAYCHUS U CIMHUIIBI
(U3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYUHY C APYTMMU BEJIMYUHAMHU, CTPOUTH TpadUKd H3YyUYECHHBIX 3aBUCHUMOCTEH
(hU3MYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3YS 3aKOH
COXpaHEHUsl SHEPTUU, 3aKOH BCEMHUPHOTO TATOTEHMS, MPUHIIMUII CYNEPHO3UIUU CHUJI,
NPUHLMN OTHOCUTENbHOCTH ['anuinesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUs
MMIYJIbCA, 3aKOHbI OTPAXEHUsS U TMPEIOMJICHUSI CBETAa, 3aKOHbl COXPAHEHHS
3apsAJI0BOTO U MAaCCOBOTO YHUCEI MPU AJIEPHBIX PEAKIUAX, IPU 3TOM JaBaTh CIOBECHYIO
(OpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMATHUYECKOE BbIPAXKECHHUE;



OOBACHATH (U3UUECKUE MPOLIECChl M CBOWCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyalui PaKTHKO-OPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISTD
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHUX IIaroB C
OMopoit Ha 2—3 U3yUYEHHBIX CBOMCTBA (PU3UUECKUX SABJICHUM, PU3NUECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEH; peraTh pacy€THbIe 3ajayd (OMUpAIONIMEcs] Ha CUCTEMY U3 2—3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BETUYHHBIL:
HAa OCHOBE aHajJdu3a YCJIOBHS 3a/layd 3aluCchiBaTh KpPAaTKOE YCJIOBHE, BBISBISATH
HEJOCTAIOIINE WM W30BITOUHBIE JIaHHBIE, BBIOMPATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOUMBIC MJI DPELICHUs, MPOBOJUTH PAcCU€Tbl M OICHUBATh PEATMCTUYHOCTH
MOJIyYEHHOTO 3HAYEHUS! (PU3NYECKONW BEIMYMHBI, PACIIO3HABATH MPOOJIEMBI, KOTOPHIE
MOXKHO pEHIMTh MpU MOMOIIM (U3NYECKUX METOAOB, HCIOJIb3ysl OIMCAaHUE
UCCIIEIOBAHMsI, BBIIEIATh MPOBEPSIEMOE MPEANOI0KEHUE, OLEHUBATh MPaBUIBHOCTb
MOpsIIKA MTPOBEICHUS UCCIICIOBAHMS, /IETaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTATHI
HAOJIIO/ICHUI W OTBITOB; MPOBOJIUTH OIBITH MO HAOMIOAECHUIO (U3UYECKUX SBICHUN
WM (QU3NYECKUX CBOMCTB Ten (M3yyeHHUe BTOporo 3akoHa HplooToHa, 3akoHa
COXPAHEHHUsI HPHEPrUM, 3aBUCUMOCTh MEpuojia KOJeOaHUI NMPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a M KECTKOCTH TMPYKUHBI M HE3aBUCUMOCTh OT aMIUIUTYABl MalbIX
KoJieOaHUM, MPSIMOJIMHEHHOE PaCIpOCTPAaHEHUE CBETAa, Pa3JIOKEHHUE OEJoro cCBeTa B
CHEKTp, U3YUEHHE CBOMCTB N300paXECHUs B TUIOCKOM 3€pKajie U CBOMCTB M300paXeHHUs
npeaMera B coduparoiieil JuH3e, HaOJt0IeHNnEe CIUIOMIHBIX U JIMHEHYaThIX CHEKTPOB
U3JIyYECHHS): CaMOCTOSITENBHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOIO Habopa
00OpyIOBaHUsl, OMHMCHIBATH XOJ] OMbBITA U €r0 Pe3yJabTaThl, (HOPMYITHPOBATH BHIBOJIHI,
NPOBOAMUTH NMPU HEOOXOJUMOCTU CEPHUI0 MPSIMBIX H3MEPEHHM, ONpenenss cpeaHee
3HAUYCHUE U3MEpAEeMOi BeNUYMHBI ((POKYCHOE pPACCTOSHHE COOMpAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOP cOCOOA U3MEPEHUS

(u3MepuTenpHOTO MpUdopa);

MPOBOANTH HUCCIICIOBAHWE 3aBUCUMOCTEH (PM3MUECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM (3aBUCUMOCTb IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
ABMOKEHMM Oe3 HauyaJdbHOM CKOpPOCTH, NepuoAa KoJieOaHHM MaTeMaTH4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCIMOCTH yTja OTPAXCHUS CBETAa OT yrja MaJCHUS U
yria mpejoMJICHHs OT yria MaJeHus): TUIAHUPOBATh UCCIIEOBAaHUE, CAMOCTOSTEIHHO
coOuparb yCTaHOBKY, (UKCHUpPOBAaTh pE3yJNbTAaThl IMOJYYECHHOW 3aBUCHUMOCTH
¢u3nyecKrx BEIMYMH B BUJE TAaOMUI U rpaHUKOB, AeNaTh BBIBOJABI MO pe3yjbTaTam
WCCJICIOBaHMs; MPOBOJIUTh KOCBEHHBIC W3MEPEHHs] (PU3NYECKUX BEITUYUH (CpemHsst
CKOPOCTb M YCKOpPEHHE Tela NpU PABHOYCKOPEHHOM JBWXKEHUH, YCKOPEHUE
CBOOOMHOTO MaACHHS, >XECTKOCTh MPYKHUHBI, KOIPPHUIMEHT TPEHHUS CKOJIbKEHUS,
MexaHudeckasi paboTa U MOIIHOCTb, YaCTOTa U MEPUOJ KoJieOaHUN MaTEMaTUYECKOTO
U MPYKMHHOTO MAasTHUKOB, ONTHYECKasi CUJia COOMpAaroued JIMH3bI, PaIlOaKTUBHBIN
¢doH): TUIAHUPOBATh HW3MEpPEHUs, COOHpPATh OSKCHEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATh W3MEPEHUs], CJenysl MPEeAoKEHHOW WHCTPYKIMHU, BBIUYUCIATH 3HAUCHUE



BEJIMYMHBl W AHAJIM3UPOBATh IIOJYYEHHbIE PE3YyJbTaThl € YYETOM 3aJJlaHHOU
MOTPENTHOCTH U3MEPEHUI; COOI0IaTh MPaBIIa TEXHUKU 0€30MaCHOCTH MPHU padoTe ¢
nabopaTopHBIM  000PYIOBaHWEM; pa3jNYaThb OCHOBHBIE TMPU3HAKK HW3YYEHHBIX
¢bu3nYecKux MoOeNel: MarepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCHHBIN
UCTOYHUK CBETA, JIy4, TOHKAs JINH3a, [JIAHETApHAsI MOAEIb aTOMa, HyKJIOHHAsI MOJIEIb
aTOMHOTO SI/Ipa; XapaKTEepU30BaTh MPUHIMMBI JEUCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha UX omnucaHus (B TOM 4YHCIE: CIUIOMETP,
JATYUKH TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHMS, PAKEeTa, 3XOJOT, OYKH, NEPUCKOIL,
doToammapar, ONTHYECKHUE CBETOBOIBI, CIIEKTPOCKOT, JO3UMETP, KaMmepa BuibcoHa),
WCIIONIB3Ysl 3HAHUS O CBOMCTBaX (DM3WYECKUX SBICHHUN W HEOOXOMUMEBIE (pr3myeckue
3aKOHOMEPHOCTHY;

HCMOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKHA M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTEILHBIX MPUOOPOB U TEXHOJOTUUECKUX MPOIIECCOB MPHU PEUICHUU Y4eOHO--
MPaKTUYECKUX 3a/1ay, ONTHUYECKUE CXEMBI JIJISl OCTPOEHUS MU300paKEHUN B TUIOCKOM
3epKajie U coOuparoliel JUH3€, MPUBOJIUTH MPUMEPHl (HAXOAUTh WHOOPMAIUIO O
MpuMepax) MNPAKTUUYECKOTO HCIOIb30BaHUsI (DU3NUECKUX 3HAHUM B TOBCEIHEBHOM
KU3HU JUisi  obOecrieueHusi O€30MacHOCTH Tpu  OOpallleHMH C TOpudopamMu U
TEXHUYECKUMU yCTPONCTBAMU, COXpAHEHUS 3J0pOBbSI U COOJIOJEHUS HOPM
JKOJIOTUYECKOIO MOBEJICHUS B OKPYXKAIOLIEH Cpele;

OCYIIECTBJIATh TMOUCK uHMopMarmu (Qusnyeckoro coaepxkanuss B HHTepHere,
CaMOCTOSTENIbHO (OPMYIUPYsS TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OMPEIeTICHUS
JIOCTOBEPHOCTH TMOJYYEHHOW UWH(OpPMAIMM Ha OCHOBE WMEIOIMIMXCS 3HAHUU W
JOTIOJTHUTEIIBHBIX HICTOYHUKOB,;

WCIIOJIL30BaTh MPH BBIMOJHEHUH YUYEOHBIX 3aJJaHU HAYYHO--TIONYJISIPHYIO JIUTEPATypy
(U3UYECKOro CoJIepKaHusl, CIPABOYHBICE MaTepualibl, pecypchl cetu HHTepHer,
BIIAJICTh MpUEMaMHM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHpopManuu u3
OJIHOM 3HAKOBOM CHCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHBIE MMMCHbMEHHBIC U YCTHHIE
cooOIlleHUsT Ha OCHOBe HMH(GOpPMAlUM M3 HECKOJBbKUX HMCTOUYHHKOB (PU3UUECKOTO
COoAEpkKaHMUs, myOJIMYHO MPECTABISATD pe3ybTaThl MPOEKTHOM 7M1
HCCIIEIOBATENIbCKOW JIESITEIbHOCTH, MPU 3TOM TI'PaMOTHO HCHOJIb30BaTh HW3YYEHHBIN
MOHSATUWHBIN anmapar u3y4aemMoro paszena (GU3WKH U COMPOBOXKIATh BHICTYILJICHUE
Mpe3eHTaIren ¢ y4éToM 0COOCHHOCTEHM ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
DJIEeKTPOHHbBIE
KoumnuectBo yacos (undpoBbIe)
Ne HanmeHnoBaHue pa3ae/ioB U TeM
n/n NPOrpaMMsbl
KonrponbHeie IIpakruyeckue 00pasoBaTejbHbIE
Bcero padoThI padoTbI pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bu6mmorexa [IOK
11 Pusnka - HayKka 0 NpUpoze 2 0 0 https://m.eds00.ru/7f416194
19 2 0 0 bu6mmoreka [IOK
' DOU3NYECKUE BEITUYHNHBI https://m.edsoo.ru/7f416194
13 2 0 1 bu6mmoreka [IOK
' EcrecTBeHHOHay4HBIN METO/ MO3HAHUS https://m.edsoo.ru/7f416194
6
Hroro no pasneny
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
21 1 0 1 bu6mmorexa [IOK
' CrpoeHue BemecTsa https://m.edsoo.ru/7f416194
JIBM>KeHWE U B3aUMOJICMICTBUE YaCTHI] bubnuorexa [JOK
2.2 2 0 1
BEIIECTBA https://m.edsoo.ru/7f416194
23 2 1 1 bubmuorexa [JOK

Arper ATHBIC COCTOSAHUA BCIICCTBA

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

Uroro no pazneny

Paznen 3. /IBu:keHUe U B3auMojaeiicTBUe Tel

31 3 bu6mmoreka [IOK
' MexaHnndeckoe JBHKEHUE https://m.edsoo.ru/7f416194
32 4 bu6mmoreka [IOK
' WNuepuus, Macca, IIIOTHOCTh https://m.edso00.ru/7f416194
3.3 Cuna. Bugsr cun 14 bu6mmoreka [IOK
https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenne. Ilepenaua paBieHust TBEPIBIMU 3 bubnuotexa [JOK
' TeJNaMH, )KUJKOCTSIMHU U razaMu https://m.edsoo0.ru/7f416194
492 5 bu6mmorexa [IOK
' JlaBrieHHE )KUIKOCTH https://m.eds00.ru/7f416194
43 6 bubmuorexa [JOK
' ATMmocdepHoe naBiieHue https://m.edso0.ru/7f416194
44 JleficTBrE KHIKOCTH W ra3a Ha MOTPYXEHHOE 7 bubmuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
21

Hroro no pazneny

Pa3nea 5. PaGoTa n MoIHOCTh. JHeprus



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

51 3 0 1 bu6mmoreka [IOK

' Pabora 1 MOIIIHOCTH https://m.edsoo0.ru/7f416194
59 5 0 1 bu6mmoreka [IOK

' [IpocTbie MeXaHU3MBI https://m.edso00.ru/7f416194
53 4 1 0 bu6mmoreka [IOK

' Mexanuyeckasi SHEpPTUs https://m.edso00.ru/7f416194

12

Uroro no pazneny

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 15

8 KUIIACC

DJIEeKTPOHHbIE
KosmuecTBo yacos (undpoBbIe)
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m
NPOrpamMmbl
KonrposnbHeie IIpakruyeckue 00pasoBaTejibHbIE
Bcero padoThbI padoTbI pecypchl

Paszgea 1. TensioBble siBJIeHUS
11 7 0 0 bubmuoreka [JOK

' CrtpoeHue u CBOICTBA BEIECTBA https://m.edsoo.ru/7f4181ce
12 21 1 5 bubmuorexa [JOK

' TemoBbie poLIecchl https://m.edsoo.ru/7f4181ce

28

Hroro no pazneny

Pa3neu 2. DiiekTpuyeckne M MATHUTHBIC SIBJICHHSA



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

21 DIIEKTPUYECKHUE 3apsAJibl. 3apsyKeHHBIE Tella U 7 0 1 bu6mmoreka [IOK

' HX B3aUMO/JICUCTBUE https://m.edsoo.ru/7f4181ce
29 20 1 v bubmuorexa [JOK

' [ToCTOSIHHBIH NEKTPHUECKUI TOK https://m.edsoo.ru/7f4181ce
23 5 1 15 bubmuorexa [JOK

' MarsuTtHsle SIBJICHUS ' https://m.edsoo.ru/7f4181ce
24 4 0 0 bubmuorexa [JOK

' DJIEKTpOMAarHuTHas UHyKIHS https://m.edsoo.ru/7f4181ce

37

Hroro no pasneny

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5

9 KJIACC
DJIeKTPOHHbIE
Kouun4yecTBo yacos (undpossIe)
No ni/m HavnmeHoBaHUe pa3iesioB U TEM
NPorpamMmbl
KounTtpoJbHbIe IpakTHyecKkune o0pa3oBaTe/ibHbIE
Bcero padoThbI padoThI pecypchl

Pa3znen 1. Mexanuveckne siBJICHUSA
11 MexaHU4YeCcKOe ABUKEHUE U CIIOCOOBI €T 10 0 1 bubmuoreka [JOK

' OIHMCAHUS https://m.edsoo.ru/7f41a4a6
12 20 1 3 bubmuorexa [JOK

B3aumonaelicTBue Tei

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK

13 3aKOHbBI COXPAHEHHUS 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
21 7 bu6mmoreka [IOK
' MexaHn4ecKue KojieOaHus https://m.edsoo.ru/7f41a4a6
29 8 bubmuorexa [JOK
' MexaHuueckue BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
15

Hroro no pasneny

Pa3nes 3. DjieKTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

31 DNeKTpOMarHuTHOE oJie 7| 5 bubnunoreka [JOK

' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6

6

Hroro no pasneny

Pa3nea 4. CBeToBbIe ABJICHUSA
41 6 bubmuoreka [JOK

' 3aKOHBI pacIpOCTPAHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
492 6 bubmuorexa [JOK

' JIuH3BI U ONTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 bubmorexa HOK

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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Uroro no pazneny

15

Paznen 5. KBanroBble siBJIeHUSA

51 4 1 bubmuorexa [JOK
' Henyckanue v norniomeHue ¢Bera aroMomM https://m.edsoo.ru/7f41a4a6
59 6 1 bu6mmoreka [IOK
' CrtpoeHue aTOMHOT O sijipa https://m.edsoo.ru/7f41a4a6
53 7 1 bubmuorexa [JOK
' SnepHble peakuuu https://m.edsoo.ru/7f41a4a6
17
Hroro no pasneny
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpEeHME M 0000IIIEHUE COACPKAHS bubmuorexa [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
9
Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

. ®usuka, 7 kmacc/ Ilepprmkua A.B., OOmecTtBo ¢ OrpaHHYEHHOI
OTBETCTBEHHOCTHIO «/31aTeNbCTBO «DK3aMEH»

. ®usuka, 8 kmacc/ Ilepprmkua A.B., OOmecTtBo ¢ OrpaHHYeHHOI
0TBETCTBEHHOCTHIO «/IPODA»; AkuronepHoe obmiectBo «M3mareascTBo
«ITpocsenienue»

. Odusuka, 9 xmacc/ Ileppimkuna A.B., I'yrhuk E.M., OGmiectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
7 KIIACC
1.PaGouast nporpamma.
2. [IporpaMMbl OCHOBHOTO 00miero oOpasoBanus. dusuka. 7 — 9 Kigaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas mporpamma o ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUH C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. ®@usuka. 7 kinacc. YueOHUK Uisi 00I1€00pa3oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011
5. Jlykammk B.M. CoopHUK BOIIpoCOB U 3a1a4 1o pusuke. 7-9 ki — M.:
[Tpocsemenne, 2010. —192c.
8 KIIACC
1. PaGouas mporpamma. ®usmka. 7 — 9kiaccel: y4eOHO-METOJIUYECKOTO
nocobwus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)
2. [IporpamMmbl  ocHOBHOTO o00miero ob6pazoBanusa. @usuka. 7 — 9 Kiaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C

BbIOpaHHBIM yUEOHUKOM:

4. Tleppimkun A.B. ®@usuka. 7 knacc. YueOHUK il 0011e00pa3oBaTEIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.1. COopHuK BompocoB u 3aaa4 no ¢usuke. 7-9 ki. — M.:

IIpocsemenue, 2010. —192c.

6. Kupuxk JI.LA. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 kinacc. Jlaboparopubsie pad6otsl. KoHTpoJIbHBIC
3apanusi. —Caparos:Jluieit, 2014.

8. «KonTtponsHo-u3meputenbabie MaTepuansl. Gusnka. 7 kiaace/Coct. H.U.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroanueckoe nmocoodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepprmmkua ®uszuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosuuy Metoanueckoe nocodue 2015 M. Hpoda

12.A.E. Mapon, E.A. Mapon CaMocTosiTeJIbHbIe U KOHTPOJIbHbIE PabOTHI-8
kiacc 2017 M. Ipoda

13.B.B. lllaxmatosa ,0.P. [lledgep Juarnoctuueckue padotsl -8 kiacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopurk Borpocos u 3aiau
2015 M. Ipoda

9 KJIIACC

1. PaGouas mporpamma. ®Pusuka. 7 — 9kuaccel: y4eOHO-METOJIUYECKOTO
nmoco6us /coct. TuxonoBaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —

398,(2)

2. [IporpaMmMbl OCHOBHOTO 00miero ob6pasoBanus. duszmka. 7 — 9 kigaccel
(aBTopsbr:A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimkun A.B. ®@usuka. 7 knacc. YueOHUK Uil 00111€00pa3oBaTEIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.M. CoopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 k1. — M.:

[Tpoceemenne, 2010. —192c.

6. Kupuk JILA. ®uszuxka — 7. Pa3HOYpOBHEBbIE CaMOCTOSITCIbHBIC W
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. Jlaboparopubsie pa6oTsl. KoHTpOJIbHBIC
3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbHO-u3MepuTenbHbie Matepuansl. @usuka. 7 kinacc/Coct. H.H.

3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHO-MeTonuyeckoe nmocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:

KonTponbHble 1 caMoCcTOsATENbHBIE pabOThI MO (u3uKe. 9 Kiacc: K y4eOHUKY
A.B. Ilepoiikuna, E.M. I'ytauk «®usnka 9 kmacey / O.U. I'pomuesa. — M.
NznmarenscTBO «IK3amen», 2014.

Tectsl o ¢usuke. 9 xknace: k yueOuuky A.B. Ileppimikuna, E.M. I'ytauk
«Pu3uka



9 xnace» / O.W. I'pomueBa. — M.: M3narenscTtBo «OK3ameny, 2010.

®usuka. 9 kimacc. TemaTnueckne TECTOBBIE 3a/1aHus sl NOArOTOBKU K ['HA.

/ aBT.- cocT.: M.B. boitnenko, O.H. Mupomkuna. — Spocnasis: OO0

«Axanemus pazButus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

7 KIIACC

. bubnmoreka — Bcé o mpeamety «duszukay. — Pexxum gocryma:

http://www.proshkolu.ru

2. BusieoonsITel Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru

3. Enunas xomekiusi 1udpoBbIX 00pa3oBaTEIbHBIX pPeCypcoB. — Pexum
noctyna: http://school- collection.edu.ru

4. VlutepecHble MaTepHalibl K ypokaMm (M3MKU O TeMaM; TECThl MO TeMawm;
HarJsiIHBIE  mocoOust K ypokaM. — Pexwum gocryma: http://class-
fizika.narod.ru

5. [ludposeie oOpazoBaTenbHbIE peCypehl. — PexuMm qoctyna:

http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKY 0 (pusuke. — Pexum moctyna:

http://www.fizika.ru

8 KJIACC

1. bubnmoreka — Bc€ mo npenmery «duszuka». — Pexxum nocrymna:

http://www.proshkolu.ru

2. BuzeoonsiTel Ha ypokax. — Pexxum moctyma: http://fizika-class.narod.ru

3. Enunas xomtekiusi 1udpoBBIX 00pa3oBaTeIbHBIX pPECypcoB. — Pexum
nocryma: http://school- collection.edu.ru

4. lHTepecHble MaTepuaibl K ypokaM (M3WKH 1O TeMaM; TECTHl M0 TeMaw;
HarjgaHple mocobuss K ypokam. — Pewxum pgocrynma: http:/class-

fizika.narod.ru

5. lludposrie oOpazoBaTeabHbIE peCypChl. — PexuM qoctymna:
http://www.openclass.ru

6. DnexTpoHHBIE yueOHUKY 1O (pusuke. — Pexum nocryna:
http://www.fizika.ru

9 KIIACC



1. BuaeoonsITel Ha ypokax. — Pesxum gocryma: http://fizika-class.narod.ru

2. Emunast koyieKkius 1upoBBIX 00pa30BaTENIbHBIX PECYpPCOB. — Pexum
nocryma: http://school- collection.edu.ru

3. HTepecHble MaTepuaibl K ypokaM (M3HWKH MO TeMaM; TECThl M0 TeMaM;
HarJsigHble  mocoOuss K ypokam. — Pexum goctyma:  http:/class-

fizika.narod.ru

4. Iludpossie 00pazoBaTeNbHbIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DIeKTpOHHbIE Y4eOHUKH 10 Pusuke. — Pexxum nocryma:
http://www.fizika.ru

6.ductanumonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KIacc.
CeteBoe 00pa3oBaTesbHOE COOOI1IECTBO.

http://www.openclass.ru/node/109715

7. Enunas xoyutekius nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi HEHTP UHDOPMAITMOHHO-00Pa30BaATEIILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Hurepuet ypoxk. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTs10psi» MaTepuabl Mo GU3MKe.
http://archive.lseptember.ru/fiz

11. Anumaruu pusnyeckux o0nekToB. http://physics.nad.ru/

12. Kusas buzuka: oOyyaroras nporpaMmma.
http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






