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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepxaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YJIOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (u3uke ycraHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKAa3aHHUS METOJUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yYyaeMbIX XHUMHEH, OuoJiorued, acTpoHoMuer u (puznueckoit
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsS B CTPYKType OOIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTepU3yrIUMH
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JTAHHBIE U HCIIOJb30BaTh HAYYHBIE JOKa3aTEIbCTBA JJIS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Duszuka» B
oOpa3oBaTenpHBIX opraHu3auusix Poccuiickoit @Denepanmu, pearu3yrOMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa U CTPEMJICHHSI OOYYAIOIIUXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTPOCHHMSI MaTepHH U (HYYHTaMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPYKAIOIINX SBICHUI;,

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HallpaBJICHNH;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus 00ECTIEYMBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yYeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HAONIONaTh SBICHUS W U3MEPSTh
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
COocOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMalel (U3UYECKOTO COoAepKaHus,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha wusydenue ¢usmku ocHOBHOTO o0Omiero oOpaszoBanHusi orBogutcs 306
yacoB: B 7 kiacce — 102 gaca (3 gaca B Heaeno), B 8 kiacce — 102 gaca (3 gaca B
Heneno), B 9 kiacce — 1024acoB (3 vaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®du3rka — Hayka O mpupone. SBiaeHUsS NpUPOABI (IJIEMEHTHI COIEPKAHMS,
BKJIFOYAIOLIUE MEXIIpEIMETHbIE CBs3u). Dusnueckue SBICHUSA: MEXaHUYECKUE,
TEIIOBBIC, MIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusznueckre BeMWYUHBL. Pa3MepHocTh. EnuHunbl (Qusnueckux BeIMYUH.
N3mepenne ¢puznueckux BeTUUrH. DTanonbl. usndeckue npudopsl. Llena genenus.
[TorpemHocts  m3Mepenuil. IlpaBuma Oe3omacHoro Tpyaa mnpu  pabore cC
nabopatopHblM o0OopynoBaHueM. MexnyHaponHas cucreMa enuHull. IlepeBon
BHECHCTEMHBIX eIMHUIL B equHuLb CH.

Kak ¢usuka u apyrue ecTtecTBEHHblE HAyKW M3y4aroT npuponay. EctecTBeHHO-
HAayYHbId METOJl TO3HaHUA: HAONIOJEHHE, ITOCTAaHOBKA HAYYHOIO BOMpPOCA,
BBIIBDKEHUE THUIIOTE3, JKCIEPUMEHT [0 TMPOBEPKE THUIOTE3, OOBSCHEHHUE
HabmoaeMoro apyieHus. Onucanue pU3NUecKux sBJICHUH ¢ TOMOIIbIO MOJENIEH.

Hemoncmpauuu.

MexaHnueckue, TEIIOBBIE, AIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUSL.

dusnueckre MNpuOOPHl U TPOIEeAypa MPsIMbIX H3MEPEHHUH aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UeHbl IeIEHUs MIKaIbl U3MEPUTEIBLHOTO Tprbopa.

N3mepenue pacCTOsIHUN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

IIpoBeneHne wuccienoBaHus II0 MPOBEPKE THIIOTE3bl: JNAJbHOCTH IOJETA
HIapuKa, MyIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BeliecTBa: aroMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchbl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkenne dactun BenlecTBa. CBA3b  CKOPOCTHM JBHJKEHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe naBmxenue. [uddys3us. BzaumoneiictBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Tra30B, XKUIAKOCTEW M TBEPIBIX
(KpUCTAJNIMYECKNX) Tel. B3auMOCBSA3b MEXIQy CBOWCTBAMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcOoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.



HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

Habnronenue sBneHUi, OOBSCHSIOMMXCA MPUTSKECHUEM WU OTTATKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

Onenka muaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITEl O HAOJIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe naBwkenue. Ilyte u  nepememienue. PaBHOMepHoe u
HepaBHOMEpPHOE JBIKeHHE. (CBOOOJHOE MaJeHHE KaK IMpPUMEpP HEPABHOMEPHOTO
nekeHus: Ten. Ckopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM JIBUIKEHUHU.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduiku 3aBUCHUMOCTEN BEJIMYUH, ONMUCHIBAIOIMIUX JABMKEeHHE. OOIIue MOHATHS
00 oTHOcuTenbHOCTH JBMXKEHUSA. CIOXKEHHWE CKOpOCTeH sl Tell, JBMKYIIUXCS
IIapaJuIeNIbHO.

SlBnenve wHepuMu. 3aKOH WHEpUMU. B3ammonencTBue Ten Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela B
MOCTyNaTeIbHOM  JBWXEHUU. [InotHocTh BemiecTBa. CBS3b  IIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eauHuie o0béma BemectBa. (CMecM H  CIUIABHI.
[loBepxXHOCTHAsA U IMHEWHAS TIIOTHOCTb.

Cuila Kak XapakTepUCTHKa B3anMOJEWUCTBUA Tell. Cuia ynpyrocTd M 3aKOH
['yka. M3mepeHne cuibl ¢ MOMOIIBKO JWMHAMOMETpA. fIBJICHHE TATOTEHHS U CHUJA
TsokecTd. Cuna TsbKecTH Ha Apyrux IaHerax. Bec tema. HeBecomocts. CrioxeHue
CWJI, HaIlpaBJICHHBIX IO OAHOM mpsMou. PaBHozpeicTByromas cui. Cuna TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs, BsI3Koe TpeHue. TpeHue B MpUpoie U TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHUS.

HaOmronenue siBfieHust HTHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

CrnoxeHue CUJl, HallpaBJICHHBIX MO OJIHOW MPSMOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBMXKEHMs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

Onpenenenue cpeaHell CKOPOCTH CKOJIBKEHHMsSI Opycka WM IIapuka To
HAKJIOHHOM TUIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  pacTsbKeHus  (aedopmariuu)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBL.



OnBbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUSI OT CHUJIbI
JABJICHHS M XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

Hasnenue. Cuna nasneHus. CriocoObl YMEHBIICHUSI U YBEIWYEHUS JaBJICHUSI.
JlaBnenue raza. 3aBUCUMOCTb JIaBJICHUS raza oT 00béMa u temrnepartypsl. [lepenaua
JNABIICHWS TBEPIABIMU  TEJIaMH, JKUAKOCTAMM U razamu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh JABJICHUS KUAJIKOCTH OT  IJIyOWHBI MOTPYKEHUSL.
I'unpocratnueckuit  mapagokc. CooOmaromuecss  cocyasl. [ 'uapaBiandeckue
MeXaHU3Mbl. VCronab30BaHME BBICOKMX [IaBJICHUHA B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpoiCTBO BOJAONIPOBOIA.

Atmochepa 3emnmn u armocepHoe naBieHue. [IpuyuHBI CyliecTBOBaHUS
BO3AymHONH o0Oonouku 3emuu. Onbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOrO JABJIECHUS OT BBICOTHI HaJ YPOBHEM MOPS.
[Tpubops! 17151 U3MepeHus: aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue XKHUIKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BeITalKmBaromas
(apxumenoBa) cuia. 3akoH Apxumesna. YCIOBUE€ BO3HMKHOBEHHS BBITAJIKMBAIOIICH
(apxumenoBoOIf) cuiibl, moaTekanue. [lnaBanue ten. Bo3zmyxoriaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBienune nencTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT O0BEMA MOTPYKEHHOM B KUAKOCTb
YaCTH TEJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANKUBAIOLIEN CUIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcnoBue miaBaHusl TeN: IUIABAaHWE WM MOTPYKEHUE TEN B 3aBUCHMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBHCHMOCTH Beca Tella B BoJIe OT 00BbEMa MOTpYyXEHHOU B
KUJKOCTh YaCTH TeJa.

Omnpenenenue BBITAIKUBAIOLIECH CUJIBL, ACHCTBYIOIIEN HA TEJIO0, MOTPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, JICHCTBYIOLIECH Ha TEIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TENO B YKUJKOCTH, OT 00BbEMA MOTPYKEHHOW B >KUIAKOCTh YaCTU
T€Ja U OT INIOTHOCTHU KUJKOCTH.



KoHcTpynpoBaHnue apeomeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONIPEACICHUE €€
Irpy30I0ABEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHeprus.

Mexanudeckasi paboTa JJisg CUJI, HAMPABJICHHBIX BJOJIb JIMHUU TMEPEMEIICHUS.
MOITHOCTE.

[IpocTbie MEXaHU3MBI: pbIUar, BOPOT, OJIOK, MOJUCIACT, HAKJIIOHHAS TIOCKOCTD,
HOXXHHUYHBIN MeXxaHu3M. MomMmeHT cwuibl. PaBHOBecue peruara. I[IpaBuino MOMEHTOB.
[IpumeHeHure npaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHHUKH.
KIIJI mpoctbix mexanu3MoB. IIpocTbie MexaHu3Mbl B ObITYy, TEXHUKE, >KUBBIX
OpraHu3Max.

Mexanuueckass sHeprus. KuHernyeckas M NOTCHUHMANbHAas  SHEPrusl.
[IpeBpaieHre 0HOTO BUA MEXaHUYECKOW DHEPIUH B IPYTrOM. 3aKOH COXPaHEHUs U
IpPEBPAILCHUS SHEPTHH B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccenenoBanue ycioBHA paBHOBECHS pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yuyenue npaBuia peiuara JJis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenne KI1/] mogBuKHOTo U HEMOABUKHOTO OJIOKA.

Onpenenenue pabOThl CUJIBI YIPYTOCTH NMPU NOABEME IPY30B MPU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON YHEPIHUH.

8 KVIACC

Paspnen 6. TenuioBbie siBJICHUS.

OCHOBHBIE  TIOJIOXKEHUSI  MOJICKYJISIPHO-KMHETUYECKOM  TEOPUU  CTPOECHUS
BemecTBa. Macca u pasMepbl atoMOB W MOJEKyJd. OMNBITEL, NOATBEPKAAOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

Monenu TBEpHOrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUW  BEIIECTBA.
Kpucramnmnueckue u amopdusie Tena. 'padeH — HOBBI MaTepuasl JjIsi HOBBIX
TEXHOJIOTUNA. TEeXHOJNIOrMM TOJyYeHHs] HUCKYCCTBEHHBIX anma3oB. OObsicHEHue
CBOMCTB TIa30B, XUIKOCTEW W TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIAPHO-
KUHETHUYECKOW Teopuu. [IOBEPXHOCTHOE HATSXKEHME, CMAYMBAHUE, KalWJUISIPHBIE
sBiieHUs. TerioBoe paclIMpeHnue U cxxaThe. 3aBUCUMOCTh JaBJICHUS ra3a oT 00bhEMa,
TeMIIEpaTyphl.

Temneparypa. CBsA3b TeMmeparypbl CO CpPEIHEH KHUHETUYECKOW SHEpPrueit
TEIUIOBOTO JIBUKEHHUS YacTHLl. TeMIrepaTypHbI€ IIKAJIBL.

Buytpennsis  sHeprus. CmocoObl  W3MEHEHUST  BHYTPEHHEH  DHEPIHH:
TEIUIONepeaaya U coBepiieHue padbotsl. Bunpl Temnonepeaaun: TemionpoOBOAHOCTD,



KOHBEKIMS, WU3JIydeHHe. Buuapl Temionepenaun B OPUPOAE U TEXHHUKE.
HeoOpatuMocTh TEMIOBBIX MPOIECCOB.

KomnygecTBo TemnoThl. YaenbHas TEIUIOEMKOCTh BEIISCTBA. TeIIOOOMEH H
TEITIOBOE paBHOBecHE. 3akoH HeroToHa-PrxMaHa. YpaBHeHHe TEIJIOBOTO OajaHca.

[InaBieHue ¥ OTBEPJECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAEJbHAs TEIIOTa
rmaBneHus. [lapooOpazoBanue u kKoHueHcarus. Mcnapenue. Kunenue. VYienbHas
TEIJI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT aTMOC(HEPHOTO
napiieHus. HachleHHBIM 1 HEHACKIICHHBIN MTap. BaaxHOCTh BO3MyXa.

DHeprus TOIJIMBA. Y AeJbHAs TEIUIOTAa CTOPaHUS.

[IpuHuunel paboTel TermoBbiX aBurateneit. KIIJ[ TermmoBoro aBuraress.
TeruioBple ABUTATENM M 3alUTa OKPYXKAloled cpenbl. TeniaoBble MNOTEPU B
TETJIOCETSX.

3aKOH COXpaHEHHUsS W MPEBpAICHUS] PHEPTHMM B MEXAHUYECKUX M TEIJIOBBIX
MpOLIECCaX.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaOmronenne  sBiICHUN  TOBEPXHOCTHOTO  HATSKEHUS, CMaydBaHUS |
KalWJUISIPHBIX SBJICHUM.

HaOmroienre TenioBoro pacuimpeHus Ted.

N3meHenne naBlieHHs raza Ipd H3MEHEHUHM OO0BEMA W HarpeBaHUU WIH
OXJIAKICHUH.

[IpaBuna u3MepeHus: TeMIEepaTyphl.

Bunbl Tenonepenaym.

OxJtaXxieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HabOmronenue kumeHusl.

Hab0mroierre mocTostHCTBA TeMIepaTyphl IIPH TUTaBICHHUU.

Moenu TeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimel.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJIIPHOTO TPUTSHKCHHUS.

OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM MJIM caxapa.

N3mepeHue TemiiepaTypbl IpU MOMOIIU KUJKOCTHOTO TEPMOMETpPA M JaTUMKa
TeMrepaTyphbl.

OMnbITE IO HAOTIOJCHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TeJl.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUS BO3/IyXa OT €ro 00bEMa U TeMIepaTyphl.

[IpoBepka TUMOTE3bI JIMHEHHON 3aBUCUMOCTU JJIUMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.



HaGmiogenne u3MeHEHHs BHYTPEHHEH OSHEpruu Tejla B pe3yJbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanne SBICHUS TEIJIOOOMEHA MPU CMENTUBAHUUA XOJIOAHOW M TOPSYCH
BOJIBI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJION MpPH TEMJI00OMEHE ¢
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.

OmnpeneneHre MOIHOCTH TEIVIOBBIX NOTEPH (3akoH HproToHa-Prxmana).

OmnpeneneHue yaelbHON TEIIIOEMKOCTH BEIIECTBRA.

HccnenoBanue npolecca UCIIapEHUs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOW TEIUIOTHI TIaBJIEHUS JIbA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tea. [[Ba poja siekTpudeckux 3apsanoB. BzaumogerncTBhe
3apsbKEHHBIX Tell. 3akoH KyioHa.

Onektpudeckoe mnose. Hanpsk€HHOCTh  3lieKTpudeckoro mojs. [lpuHuun
CYNEPHO3ULIMU JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocuremn 535eKTpUYECKUX 3apsAN0B. ODJIEMEHTApHBIA DJIEKTPUUYECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKHM, HOHUAJIEKTPUKA U TOJYNPOBOAHUKH. 3aKOH
COXpPAHEHUS ANEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DAJIEKTPUUECKOTO TOKAa.
WM cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUS AJIEKTPUYECKOro TOKa (TEIUIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U raszax.

OnekTtpuueckas nenb. Cuiia Toka. DIEKTPUUECKOE HANpsKEHUE. AMIIEPMETP U
BOJIBTMETP B LENHU IMOCTOSHHOTO TOKAa. CONPOTUBIEHUE MNPOBOAHUKA. Y IEJIBHOE
COINPOTHUBJIEHME BellecTBAa. 3akoH Oma g ydactka uenu. llocnmemoBarenbHOe U
MapajyieIbHOE COeAMHEHUE MPOBOJHMKOB. DJIC B 1€MW MOCTOSIHHOTO TOKa. 3aKOH
Oma st mostHoi nenu. [IpaBuina Kupxroda. Pacu€r mpocThIx 2IEKTpUYECKUX HIeTeH.
Henunelinbie 351€MEHTHI.

PaGota ® MOImIHOCTH dJEKTpUueckoro Toka. 3akoH Jlxoynsg-JleHna.
DJIEKTPUYECKHUE 1IN U TOTPEeOUTENIN DJISKTPUUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHUTHI. B3anMoOAEeNCTBUE MOCTOSIHHBIX MarHuToB. MarHutHoe
nojie. MarHuTHOE 1oJjie 3eMJIM U €T0 3HauYeHue JIJIs JKU3HU Ha 3emuie. OnbIT DpcTena.
MarautHoe TmoJjie  3JIeKTpuueckoro Toka. Omnbir  Ammnepa. Ilpumenenue
AJIEKTPOMArHuTOB B TeXHUKE. [[eicTBME MAarHUTHOTO TOJIS Ha TIPOBOJHHUK C TOKOM.
Cuna AMnepa u omnpejaeneHrue €€ HampaBlICHUA. DJIEKTPOJBUTATENb MOCTOSIHHOTO
TOKa. lcrosb30BaHME BIEKTPOABUTATENIE B TEXHUYECKMX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Oneitel @apanes. fIBneHne snekTpoMarHUTHOW WMHAYKUMH. [IpaBuno JleHna.
Dnektporeneparop. CrocoObl MONTYYeHUS JIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUH



Ha BO30OHOBJISIEMBIX MCTOUYHUKAX SHEPIHH. DKOJIOTHYECKUE MPOOJIEMbI SHEPTETUKHU.
TomrMBHBIC AIEMEHTHI U DJICKTPOMOOWIIH.

Hemoncmpauuu.

DNeKTpU3anus Tel.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.

YCTpOHCTBO U ACHUCTBUE DIEKTPOCKOIIA.

DNeKTpoCcTaTUUeCKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

MopaenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO OIS C  I[OMOLIBIO
OyMa)KHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBJIEKTPUKH.

M cTOYHMKYM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue CHiibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocTaTt 1 Marazud CONpOTUBIICHUH.

B3aumopencTBre NOCTOSTHHBIX MArHUTOB.

MogenupoBanre HEBO3MOXKHOCTH Pa3CICHUS ITOJI0COB MATHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmnbIT Opcrena.

MarnuTtHoOe€ 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBrE MarHUTHOTO IOJIL HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

OmneiTel apanes.

DJIEKTPOrE€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimaol.

OnpIThl TO HAOMIOACHUIO DJJIGKTPU3AIMU TEJI TPH CONPUKOCHOBEHUH U
VHIYKIIEH.

HNccnenoBanne NEUCTBUS — DJIEKTPUYECKOrO TMOJISI HAa TNPOBOAHUKUA U
JIADJICKTPUKHU.

COopka 1 UCTIBITAHUE IEKTPUUECKOM 1IETIH MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, IMTPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaMpsHKEHUS HAa PE3UCTOPE U COTPOTUBIICHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BJEKTPUUYECKOTO COMPOTUBIICHUS
ITPOBOJIHHUKA OT €r0 JUIMHBI, IUIOIIAAN ITONIEPEYHOr0 CEYECHHS U MaTEpHUaa.

OmnpeneneHue yaelabHOTO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBwiIa CIHOXKEHUS  HANpPsHDKEHUM TIPU  MOCJIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.



[IpoBepka mpaBuna Uil CUJIbl TOKa TMpPU MAPAJIEIBHOM COEAUHEHUU
PE3HUCTOPOB.

Omnpenenenue I/IC 1 BHYTpEHHETO CONMPOTUBIICHUSI UICTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HA OMa JIJ1s TOJIHOM LENu.

N3yyeHue BOJbTAMIEPHBIX XAPAKTEPUCTUK HEIMHEWHBIX AJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI MOJYIPOBOJHUKOBOIO IUOJA).

Omnpenenenre paboThHI ANEKTPUUECKOT0 TOKA, UIAYIIETO YePE3 PE3UCTOP.

Ornpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHMTHOIO MOJIs MOCTOSIHHBIX MarHUTOB MPU UX OOBEAMHEHUU U
pazzeneHuu.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OnBbIThI, TE€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUSL KATYIIKU C
TOKOM W MarHuta OT CWJIbl W HalpaBlICHUS TOKA B KaTyIIK€ W OT HAJIUYUSA
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoHcTpyupoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEIS.

N3mepenune KII/I anexkTpoaBUraTeabHON yCTAaHOBKH.

OmnbITBl 1O HWCCIAEJOBAHUIO  SIBJICHHUSI  DJIGKTPOMArHUTHOM — MHAYKIIMH:
UCCIIeIOBAaHUE U3MEHEHUHN 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJICHUA.

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. (CucteMa — OTCYETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO0 JBHXEHHS. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMEpHOE mpsiMOJIMHENHOE ABMKEeHHE. CpeaHsass U MIHOBEHHAs
CKOpOCTB TeJla TP HEPAaBHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOe TpsiMosinHEHOe NBrkeHne. CBOOOIHOE MaIeHHE.
Omnbitel ["anumnes.

PaBHOMEpHOE ABMXKEHHUE MO OKPYX HOCTH. [leproa n yactora oOpaieHus.
JIuneriHasa u yriaoBas CKOpOCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

Ilepseiit 3axkoH Hrerorona. Bropoy 3axkoH Herorona. Tperuin 3axkoH HproroHa.
[TpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJbXKEHUS, CHia
TPEHUs OKOS, APYTUE BUIbI TPEHUS.

Cuna TsDKEeCTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHEe CBOOOAHOTO MaIeHusI.
JIBrxenue maneT Bokpyr Connua. IlepBas kocMuueckast ckopoctb. HeBecomocThb
U TIEPErPY3KH.



PaBHoBecue MarepuanibHOM TOYKU. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOIO TEJIA € 3aKPEITIEHHON OCBIO BpameHuss. MoMeHT cwibl. L[eHTp TshkecTH.
Nmnynbee Tena. W3menenume wumnyinbca. Mmmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTHBHOE JBHKEHUE.



Mexannyeckass pabora U MOLIHOCTh. PaboTa Cuil TAXKECTH, yNPYrOCTH, TPEHHUS.
Cs3p sHepruu U paOotel. [loTeHIManbHAs SHEpPrHs Tena, MOJHATOrO Hal
IIOBEPXHOCTBIO  3eMud.  [loTeHnumanbpHash  SHEPrusi  CKATOM  IPYXKUHBI.
Kunernueckas 3Heprus. Teopema 0 KHHETUYECKOM SHEPrUU. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPIUM.

Hemoncmpauuu.

HaOmroieHne MexaHMuecKOoro JIBUYKEHUS TeJda OTHOCUTEJIBHO Pa3HbIX TEll
OTCYETA.

CpaBHeHue IyT€d W TPACKTOPUU JBWIKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO ABMKEeHM. ccmenoBanme
IIPU3HAKOB PaBHOYCKOPEHHOTO JIBH>KECHHS.

Habnronenue NBHKEHUS TEa MO OKPYKHOCTH.

HaGmtonenne MexaHMYecKUxX SBJIEHUH, MPOUCXOMAAIIUX B CHUCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUJKEHUH OTHOCUTEIbHOKAOMHETA
(bu3HKH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACCHI TEJIA U IEUCTBYIOIIEH HA HETO CUJIBI.
Habumronenue paBeHcTBa CUJl IPU B3aUMOJAEUCTBUU TEJ.

M3meHenue Beca Tena pu yCKOPEHHOM JIBUKECHHH.

Ilepenada umIrynbca py B3auMOJIEUCTBUM TEIL.

[IpeoOpazoBanus sHEpPrUM Mpy B3auMoaecTBuM Teil. CoXpaHeHHe

MMITyJIbCA [TPU HEYIIPYTOM B3aWMOJEHCTBHH.

CoxpaHeHue uMITyJibca Mpu adCONIOTHO yHpyroM B3aumoaeiictsun. Habmonenne
PEAaKTHUBHOIO JIBU>KECHHSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOHOM MaJICHUU.

CoxpaHeHrne MEXaHMYECKON DHEPTUHU MPU ABWKEHHUH TEJIA NOJA JEHCTBUEM
NPY>KUHBI.

Jlabopamopnsie pabomoul u onvimeol.

KoHcTpynpoBanue TpakTa Uil pasroHa M JajJbHEHIIEro pPaBHOMEPHOIO
JBUKEHUS IIAPUKA WU TEJICKKH.

Onpenenenue cpenHe CKOPOCTH CKOJIbKEHUSI OpycKa WM JBHXKEHUS IIapUKAIo
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenue YCKOPEHUs Tejla IPU PABHOYCKOPEHHOM JIBUKEHUHM TIO
HAKJIOHHOM TIJIOCKOCTH.
HUccaenosanne 3aBUCUMOCTH NIyTH OT BPEMEHU TMPU PABHOYCKOPEHHOM

JBIKCHUHU 0€3 Ha4alIbHOW CKOPOCTH.



[IpoBepka TruUmoTe3bl: €Ciau MPU PaBHOYCKOPEHHOM [BHKEHHMU O€3 HayaibHOU
CKOPOCTH IIyTH OTHOCSITCSL KakK psiJ HEUYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJNHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUSL CKOJIBXKEHUSA OT CHJIbI HOPMAJIBHOTO
JIABJICHHUSI.

Omnpenenenne k03¢ HUIUEHTA TPEHHSI CKOTBKEHUS. OnpeieieHne

KECTKOCTH IPYKUHBI.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JBHIKEHUU TeJa 10
TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenue padOTHI CHIIBI YIPYTOCTH MPU MOABEME TPpy3a C UCIOJIb30BAHUEM
HETOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydeHune 3aKoHa COXpaHEHUS SHEPTHM.

Pa3nen 9. Mexannueckue KoJie0aHUSA ¥ BOJIHBI.

Konebarensnoe nBuxeHue. OCHOBHBIC XapaKTEPUCTUKU KOJI€OaHMIA: TMEpPUO,
4acToTa, aMIUIATyAa. MaTteMaTH4eCKUi U NPYKUHHBIN MasTHUKU. [IpeBpamenne
SHEPIUU NPU KOJIeOATEIHLHOM JBUKCHUH.

3aryxatomue kosiebanus. BeiHyXkeHHbIE KojeOanus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJH. [IpomonbHBIE M TONEPEYHBIC BOJIHBI.
JImuHa BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHus. MexaHnuecKkue BOJIHBI B TBEPIOM
TeJIe, CCHCMHUUECKHNE BOJIHEIL.

3Byk. I'poMkocTh 3Byka M BbIcOTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
yJIbTPa3BYK.

Jemoncmpauuu.

HaGmronenune KoJIeOaHMIl Tedl moJa JEWCTBUEM CHJIBI TIHKECTH U CHUJIBI
YIOPYTOCTH.

HaGnronenue xonebanuii rpy3a Ha HUTU W Ha TipykuHe. Habmronenue
BBIHY’KJIEHHBIX KoJieOaHuil U pe3oHaHca. PacnpocTpanenue

MPOJIOJBHBIX U MTONIEPEYHBIX BOJIH (Ha Mojienn ). Habmonenue

3aBUCHUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 PE30HAHC.

Jlabopamopnsie pabomout u onvimeol.

Omnpenenenne 4acTOTHI U IEpUOia KoJieOaHUH MaTEMaTHIECKOTO MasITHUKA.
OnpeneneHue 4acTOThl U MEPUOIa KOJIeOaHUH NPy KUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TEPUO/Ia KOJIeOaHUH TTOIBEIIIEHHOTO K HUTH TPY3a0T
JUTUHBI HUTH.

HccnenoBanre 3aBUCMMOCTH MEpHOJia KOJICOAHUM TPY>KUHHOTO MasTHUKA OT
MAacCCHhI Tpy3a.



[TpoBepka HE3aBUCUMOCTHU TEepHOJIa KOJEOAHUM rpy3a, MOJBEIICHHOTO K HUTH,OT
Macchl rpy3a.

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH MEPHOJa KOoJeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl rpy3a U KECTKOCTH NPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaJeHUsI.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEeKTPOMarHuTHOE ToJIE. DneKTpoOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHeIX BOJIH. Illkama snekTpoMarHuTHBIX BOJH. Fcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DIleKTpoMarHuTHas rnpuponaa ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBACBETA.
Hemoncmpauuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

BosHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie padbomul u onvimol.

N3yuyenue CBOMCTB AJIECKTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOWJIBHOTO
TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBas mognens cBerta. Mcrounuku csera. lIpsimosmHeliHOE pacnpocTpaHEHHE
ceera. 3atMenusi ConHna u Jlynsl. Otpaxenne cBera. [lnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akOH NMpeaoMIIeHHs cBeTa. [1oIHOe BHYTpEHHEE OTpaKEeHNE
ceera. lcnosib30BaHME TMOJHOTO BHYTPEHHEIO OTPAXEHUS B  ONTHYECKHUX
CBETOBOJIAX.

Jlunza. Xox myyeit B nunze. OnTudeckas cucrema ¢oTtoarrapara, MUKPOCKOIa U
Teneckona. ['ma3 kak onrudeckas cucteMa. biIn30pyKoCTh U JanbHO30PKOCTb.
Paznoxenue 6enoro ceeta B criekTp. OnbiTel HptoToOHA. CrioskeHHe CeKTpalbHbIX
1uBeTOB. /ucnepcus ceera.

emoncmpayuu.

[IpsAmMoONMHENHOE PaCIPOCTPAHEHNE CBETA.

OTtpaxeHune cBera.

[Tomyuenue n3o00pakeHUi B IJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuuecknii CBETOBO/I.

Xona mydeil B cobuparomieil JTnH3e.

XoJ ny4yen B pacCenBarOLEeH JIMH3E.

[Tomyuenue n300paskeHUM C MOMOIIBIO JIUH3.



[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopens rima3sa.

Paznoxenue 6emoro cBera B CIEKTP.

[Tosyuenue O0enoro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[IBETOB.

Jlabopamopnwie pabomoul u onvimol.

Hccnenoanue 3aBUCHMOCTH yTrja OTPaXEHUsT CBETOBOrO Jiyda OT yrjia
naJeHUs.

N3yyeHue xapakTepuCTUK N300paXKeHUs MpeMeTa B IUIOCKOM 3epKajle.
HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMJIEHUS] CBETOBOTO Jyda OT yrja
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

[TonyueHnne n300pa>keHUI C MOMOIIBIO COOMPAIOIIEH JTNH3BI.

Onpenenenue (OKYCHOTO pACCTOSIHUSI M ONTHUYECKOW CHIJIBI COOMparoliei
JIMH3BI.

OnBbITHI IO PA3JI0KEHUIO OETIOr0 CBETA B CIIEKTP.

OnpITHI [0 BOCIPUATHUIO 1BETa NPEIMETOB NpPH UX HAOIIOJECHUU Yepe3
LBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OmneiTel Pe3epdopna u nnanerapuas Mmoaenb atroma. Moaens atoma bopa.
Hcnyckanue u noromeHue ceera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.
PanuoaktuBHOCTh. Anb(a-, OeTa- 1 raMmma-u3inyudeHusi. CTpoeHHEe aTOMHOTO sifpa.
Hyknonnasa momens atroMHoro siapa. M3oromel. PagmoakTuBHBIE NMpeBpaliCHHUS.
[lepuon mosypacnasa aTOMHBIX SIIEDP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOT0 M MAaCCOBOTO YHCE. DHEPIUs
CBA3M aTOMHBIX sA1ep. CBsI3b MacChl M SHEPTUM. Peakuny cuHTE3a U EIEHUs sIep.
Ncrounuku sneprun ConHUa U 3BE3 .

Snepnas oSHepreruka. JleWCTBUSA panMOAKTUBHBIX M3JyYEHUH HA IKUBBIC
OpraHU3MBl.

emoncmpayuu.

CreKTpbl U31y4YEHUs U MOTJIOICHUS.

CrHeKTpbl pa3IMYHbIX I'a30B.

CnekTp BojoOpo/a.

Hab6monenue Tpekos B kamepe Bunbcona. Pabora

CUYETUMKA MOHU3UPYIOIIUX U3ITyYECHUN.

Perucrtpauus u3nydeHus: IpUPOAHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnwie padbomoul u onvimot.

Habnrogenue CriomHbIX U IMHEHYaThIX CIEKTPOB U3TyUYEHUS.

HccnenoBanre TpeKOB: U3MEPEHUE IHEPTUU YACTHIII [0 TOPMO3HOMY ITYyTH (TI0

dboTtorpadusim).



N3mepenune painoakTUBHOTO (poHa.
IHoBTOPHUTEIHLHO-00001IIAKO AT MOTYJIb.
[ToBTOpHUTENHEHO--0000IAONTNIT MOTYJIb MPEIHA3HAYCH I CUCTEMAaTU3alluu U
00OOLIEHUsT ~ MPEAMETHOTO  COACpPXaHWs U ONbITa  JESATEIBHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TAKXKE IS MOATOTOBKU
K OCHOBHOMY TIOCYJapCTBEHHOMY 5K3aMeHy IO (u3uke i o0ydaromuxcs,
BBIOPABIIKX 3TOT y4EOHBII IpeIMET.
[Ipyn u3ydyeHHH JAHHOTO MOJIYJIA PEATU3YIOTCS M CHCTEMATH3UPYIOTCS BUIBI
JESITEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS JOCTHKEHUE PEIMETHBIX
U METallpeIMETHBIX IUIAHUPYEMBIX pe3yJlbTaTOB oOO0yueHus, (popmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOAOBHCCIIEIOBAHUS
SBJICHU TPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH PU3HUECKHE
SBJICHHSI, TPUMEHAS TOJY4YEHHbIE 3HAaHUS, pelaTh 3a7auyd, B TOM YHUCIE
KAUECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.
[IpyHIMNIMANBHO NEATEIBHOCTHBIM XapakTep AAHHOIO pas/iella pealn3yercs 3a
C4€T TOro, 4YTO OOyYarollMecs BBIIOJHSAIOT 3a/JaHHs, B KOTOPBIX MM
npeaiaraeTcs:
Ha OCHOBE IIOJIyYCHHbIX 3HAaHUW pacrno3HaBaTh M HAy4YHO OOBICHATH
buznyeckue BJICHUS B OKPY KaIOLIEH NPUpPOe U MOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEI0BAaHUS (PUBUUYECKUX SIBICHUMN, BTOM
YyucIie 15 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAYYHBIE OCHOBBI HaK0O0JI€€ BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTHUH, HallpuMep, MPaKTUYECKOIO0  MCHOJIb30BaHUS
pa3IMYHBIX UCTOYHUKOB HEPIMU HAa OCHOBE 3aKOHA
MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPTHUU.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXIEHUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PU3MYECKON HAyKW: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO € MpaBa y APYyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO NMpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HAMIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JAPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUe Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHW B 00J1aCTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (HU3MYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHMS Ha OKPYKAIOLIYK Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE ACHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€JIaTh BBIBOJBI C HCIOJIb30BAHUEM JECIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOpP Hanbosee MOIXOISIIEro ¢
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3MYeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3UYECKOTO SABJICHUS,

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEMHIIIee pa3BUTHE (U3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, UHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU WU JAHHBIX C yU4ETOM MPEATIOKEHHON ydeOHOU (pr3nyeckom
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJTbHO  BBIOMpATh  ONTUMaJbHYIO  (GopMy  MOpeAcCTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIIOCTABJIATh CBOM CYXJIEHHUS C CYKICHUSMU JAPYTUX YYACTHHUKOB JUAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aMMOICHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATIBHOE, PUHATHE PEIICHHS B TPYIIIC, MPUHATHAC PEIICHUHN TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NYECKON 3a7aud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATECILHOCTh (B TOM YHCJIE B XOJ BBITOJTHCHUS
(GU3MYECKOr0 HCCIEAOBaHUS WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 Ha MECTO JIPYroro YeloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJeNlb, THUIOTe3a, CAMHULBI (PU3NUECKHX BEIWYUH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuuath siBieHus (auddysus, TemioBoe ABMKEHHUE YaCTHII
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenaya JaBlieHUs TBEPIBIMU TeJIaMH, >KHAKOCTSIMU W Trazamu, aTMoc@epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (U3NYECKHUE SIBIIEHUA B MPUPOJE: TPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTHUUECKYIO 3aJady B y4e€OHYIO, BBIACIATH CYIIECTBEHHbBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpemHsisi CKOpOCTb, CUJia YHPYrOCTH, CUJa TSKECTH, BEC Tella, CUJla TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
OMKMCAHUM TIPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMBIX BEIINYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3UUECKUE SIBICHUS U IPOILECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUSI MEXAHMYECKOW DJHEpPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITh HU3NMUECKHUE MOJETH AJIsi O0BICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4YHCIE TpeOyIOIHe YHCIEHHOIO OLIEHUBAHUSA
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHE 3a/ayd, BBIABISATH HEJOCTAIOLIUE WIA H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MUECKOW BEIWYMHBI, MOJYYCHHON MpPH pPELIICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH OJYUYEHHBIN PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHE NEUCTBUS aTMOCHEPHOTO MABJICHHS, NCUCTBHUE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOJANTH TpPSIMbIe W KOCBEHHBIE W3MEpeHUs (PU3MUECKUX BEITUYHUH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMOM BETMUYMHBI C IOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHHI U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpAaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCHUMOCTH CHJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJO0, YCIOBHUM IJIaBaHUs TEJl, YCIOBUM paBHOBECHUsS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAJbHYI0 YCTAHOBKY C MCIOJIb30BAHUEM HHCTPYKIUHU,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPUHIIMIIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OMHCaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWW B MOBCEAHEBHOW JKU3HU ISl OOecTieueHUs
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MHGOpMALK (HU3UUECKOTO COACPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 3aJaHHi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKUE MHCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
ammapar Kypca GU3UKH, CONPOBOXKIATH BBICTYIICHHUE TPE3eHTAINEH;

OpY  BBINOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIECJOBAHUN pacHpeneisiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJI B
NESATEIbHOCTh ~ TPYIIbI, BBICTpaMBaTh KOMMYHHUKAaTHMBHOE B3aUMOJECIHCTBHE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE PE3yJbTaTbl Ha YriayOJIE€HHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIIPOBOJHUKH, TU3JIEKTPUKH, HICTOYHUKH MOCTOSTHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHWE, CMAauyMBaHHE, KalWJUIAPHBIE SIBJICHMS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terionepeaayn (TemIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/ioB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJICIICTBUE MATHUTOB, IEHCTBUE MAarHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue CoiHia, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBJICHUS B aTMocdepe, 3IEKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Apeid MOITCOB, POJIb MAarHUTHOTO
noyiss JUisl KU3HM Ha 3emJjie, MOJSIPHOE CHSHUE), TpPU HSTOM MEPEBOAMTH



MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOWCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUTaBJICHUS, YIeNbHAs TEIUIOTa MapooOpa3oBaHUs, yeidbHAs TEIUIOTa CropaHUs
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHMKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO0 BEIUYHHY C JIPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCca, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3UIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jxoyns-JleHiia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(bopMyJIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BBIPAYKECHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaJbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U PelICHUs YUeOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OILICHUBAHUS
XapaKTePHBIX 3HAYCHUU (PU3UMYECKUX BEIUMYHUH, IIPU STOM BBIOMpATH aJEKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIE 3aJadd (C Omopod Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE M pa3BEPHYTOE PEIICHUE 3a/1aud, BBISIBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIIEHUBATh PEATHUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMIepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMs (HarpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
IIEKTPU3ALUs TEJI U B3aUMOJECHCTBHE ICKTPUUYECKUX 3aps0B, B3aUMOJACHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (TUmoTre3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOIECHU,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpPEHHsS] (DU3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3JyXa, CHJIAa TOKA, HaIpSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYECHUE M3MEPSEMON BEJIMYMHBI C MTOMOILBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHUS, UCCIIEOBAHUE SIBJICHUS TEIJIOOOMEHA ITPU CMEIIMBAHUU XOJOIHON U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATENIBHOTO W IMAPAUIEIBHOIO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJICTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI TEUCTBHUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIBTMETP, CUETUMK DIICKTPUUECKON IHEPTHH, HIEKTPOOCBETUTEIHHBIC TPUOOPHI,
HarpeBaTeNIbHBIC  JJEKTPONPHOOpPHl  (MPUMEpPHI), MPEJOXPAHUTEIH W WX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W  HM3MEPHUTEIHHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETpP, THUTPOMETP, JIBUTaTelhb BHYTPEHHETO  CropaHus,
JJIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl DJJIEKTPUYECKHX Lemed ¢
MOCIICZIOBATEIbHBIM M TApaJUIETBbHBIM COCIUHEHHEM JJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYCHHS AJIIEMEHTOB JJICKTPHUSCKHUX IETICH, UCTIOIb30BaTh CXEMBI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB MPHU PEIICHUU YYEOHO-TIPAKTUUECKHUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsI 370pOBbS M COOJIIOACHHS HOPM DSKOJOTUYECKOTO TIOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYIICCTBJIATH MOWCK WHMOpMaIuu Gpu3ndecKoro comaepkanus B IHTepHeTe,
CaMOCTOATENLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIINXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpas SIBISICTCS TIPOTUBOPEUYUBON MM MOKET OBITh HEJIOCTOBEPHOM;

WCITOJIB30BaTh TP BBITOJTHCHUM YYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3NYECKOTO COACpIKAHUS, CIIPABOYHBIC MaTEpPHANIBI, PECYPChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3gaBaTh COOCTBCHHBIC ITMCBMCHHBIE M KpPaTKWE YCTHBIE COOOIICHWS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
WCCIIEIOBATEILCKON JEATETLHOCTH, TIPU 3TOM IPAMOTHO HCTIOIB30BaTh N3yUCHHBIN
MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMy, CJICIWTHh 3a BBITTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyuenust ¢ 9 knacce mpeIMETHbIE pPe3yJbTaThl HAa YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIB>KCHUSI, HEBECOMOCTh U TMEPETPy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK U YJIbTPa3BYK, JJIEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
W3JIyYEHUs, U30TOMBI, SICpPHAS U TEPMOsJIEpHAsl PHEPreTHKa) U CUMBOJMYCCKUN
S3bIK (PU3UKYU TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 3a]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE MAaJ€HHE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJICHCTBHE TeEI,
PAaBHOBECHME MATEPUAIIBHOW TOYKH, PEAaKTUBHOE [BH)KEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalollhe, BBIHYXICHHbBIC
KoJieOaHus), PE30HAHC, BOJIHOBOE JBW)XECHHE (PacmpoCTpaHEHUE M OTpaKeHHE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXEHUE M TPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3IIy4YCHUs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh  TPOSIBJIGHUE  HW3YYEHHBIX  (PU3MUECKUX  SBICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUe SBJICHUS B MPUPOJC: MPUIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpPTraHU3MOB, BOCIIPUATHE 3BYKOB >KMUBOTHBIMHU, 3€MIIETPACEHUE, CEHCMHUUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, pPaAHOAKTHBHOE
U3JIy4YEHUE NPUPOJTHBIX MHUHEPAJIOB JIEUCTBUE PATUOAKTUBHBIX HW3JIYyYEHUU Ha
OpraHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3UUECKUE SIBICHUS, MCIOJb3Ys
bu3ndecKkue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tela TIpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHNE CBOOOAHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YecKas JHEeprusi, NEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIOJIb3YEMBbIX BEJIHMYMH, MX OOO3HAYEHUS M €OUHULBI (DU3UYECKUX BEJINYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCITIOJIb3Ys 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)k€HUs U MPEIOMIIEHMs CBeTa, (OpMYIy TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UYECKHE MOJENN PEabHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS], POLECCHl U CBOWCTBA TE€J, B TOM YHUCJE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
naHHbIe, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢u3nyecKoil BEMTUYMHBI U OMNPEACNATh Pa3MEPHOCTb (U3MUECKON BEIUYUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIEHHWBAaTh TPABUIBHOCTH TMOPSAIKA TMPOBEACHUA HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHa COXpaHEHWsS HMITYJbCa, JCHCTBUE 3akoHAa bepHy/M W BO3HMKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue OEeNoro CBEeTa B CIEKTP, U3YUEHUE CBOMCTB M300paXKeHUs! B IUIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOro Habopa oOopynoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSMBIX H3MEPEHUN, OOOCHOBBIBATH BBHIOOP CrMOCOOa M3MEpEeHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMUYeCcKas paborTa M  MOIIHOCTb, YacToTa © TIEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUus, IUIAHUPOBAaThb M3MEPEHMs, CaMOCTOATEIBHO COOHpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH AKCIEPUMEHTAJIbHBIE MCCIIECIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpENeJCHHE YCKOPEHHUs CBOOOJHOTO MaJCHUS, HCCIEIOBAHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY NyTH (110 oTorpadusiM)): COBMECTHO C yuuTenaeM (opMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI IO pe3yIbTaTaM UCCIIEeI0BAHMUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKkTepUu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C ONOPOM Ha MX omucaHus (B TOM
YuCJe: CHOUAOMETpP, AATUMKHA TOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKerTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBICHUH U HEOOXOJMMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX MPOLECCOB IpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie U cOOUparoIieit JIMH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS M COONIIOAEHUS HOPM 3KOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIIATh MOUCK UH(pOpMau pu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIUPYsl MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeNeIeHHUs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
9TOM TPAMOTHO HCIOJb30BaTh HM3YyYEHHBIM NOHATUHHBIA anmapar u3y4aeMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.
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7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourposbnbie IIpakruyeckue (ncpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o — 2 0 0
MISHIE T Hayka O TIpHpOAC https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 4 0 3
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E - i 2 1
3 CTECTBEHHO-HAYUYHBIN METO]I TO3HAHMS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 2 1
CTpockue BetecTsa 0 https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII 4 0 5 bubnmoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 1 1 0
TPETATHEIE COCTOARMA BEIECTRA https://m.edso00.ru/7f416194
Hroro no pazgeny 7
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuoreka [JOK
31 Mexanueckoe ABiokenue 10 0 2 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1 bubmuoreka [JOK
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3.3 Cuna. B 15
. B e https://m.edso0.ru/7f416194
Wroro no pazueny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 5 bubnuorexa [JOK
' TeJaMU, JXKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine xuaKoCTH 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe asierie > https://m.edso0.ru/7f416194
44 JlelicTBuE ®UJIKOCTH U Ta3a Ha 12 bu6mmoreka [IOK
' MOTPY’KEHHOE B HUX TEJO https://m.edso0.ru/7f416194
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
A P
> 460Ta H MOUHOCT® 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie Mexai3MbI 8 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris > https://m.edso00.ru/7f416194
Hroro no pazgeny 19
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
. bubnmoreka [JOK
6.1 [ToBTOpUTENHEHO-0000IIAIONTNI MOTYITH 6 httos://m.edsoo.ru/7f416194
6.2 0



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

6.3 0
Htoro no pazneny 6
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8 KVIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 33 1 6.5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 39
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 9 0 1
1 X B3aUMOJICHCTBUS https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i 7 31 1 10
OCTOAHHBIH STCKTPIACCIAI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 1 1 4 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 7 1 1
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58
Paspnen 3. [loBTopuTe 1bHO-00001IaK0IIMIT MOAYJIb
3.1 [ToBTOpHUTENBEHO-0000IIAOIINN MOTYITH 5 0 0
Wroro no pazueny 5



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

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (uudposBbie)
Ne ni/mm EpOrPAMMEI Beero Kognpo.nbm,le Hp6aRanec1me 06PA30BATETbHBIE
padoThl padoThI pecypeb
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHU4YeCcKOe IBHKCHUE U CITOCOOBI €ro 10 0 1 bu6mmorexa [IOK
' ONMMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 BsaumoreiicTaue e 20 L 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKoubt coxpaneHus 10 0 3 https://m.edsoo.ru/7f41a4a6
HWroro o pasueiny 40
Pa3znen 2. MexaHuvecKkne KoJieOAaHUs U BOJIHBI
bubmuoreka [JOK
2.1 Mexanwraeckue xornebamms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
2.2 Mexarecke BOIHEL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 15
Pa3nen 3. DjieKTpOMarHuTHOE MOJI€e M JIEKTPOMATHUTHbIE BOJTHbBI
31 DNeKTpOMarHuTHOE MOoJe U 6 0 2 bubnuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hrtoro 1o pasueny 6
Pa3nen 4. CBeToBblI€ SIBJIEHHS
bu6mmoteka [IOK
4.1 3aKOHBI paCIIPOCTPAHEHHUs CBETA 6 0 2 https:/m.edsoo.ru/7f41a4a6
4.2 JIMH3BI U ONTHYECKHE TPHOOPHI 6 0 3 Bubmiorexa LIOK

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



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

Bbu6mmoreka [JOK

4.3 PasnoxxeHue GEI0ro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro 1o pasueny 15
Pasznea 5. KBanToBble ABJIeHUA
bu6mmorexa [IOK
5.1 HcnyckaHue U OTJIOMICHUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bub6mnoreka [IOK
5.2 Crpocnue aTomHOro si21pa 6 . https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 #InepHbie peaxiui ! ! https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 17
Paznen 6. [loBTOpUTEIbHO-0000AIOLIUI MOAYJ/Ib
6.1 [ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS 9 2 bubmuoreka [JOK
' Kypca ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4aé
Uroro mo pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA
» ®usuka, 7 knacc/ [leppimkun A.B., O611ecTBO C OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «DK3aMEeH»

» dusuka, 8 knacc/ [epeimkua A.B., O01IecCTBO ¢ OrpaHUYECHHON
0oTBeTCTBEHHOCTHIO «/IPODAY»; AxuironepHoe ob1iecTBo «M31arenscTBO
«IIpocBenieHue»

» dmsuka, 9 knacc/ [epeimkun A.B., ['ytauk E.M., O6mmecTBo ¢

OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIECTBO

«3parensctBO «lIpocBemienme»

METOANUYECKHUE MATEPUAJIBI IJISA YUUTEJISA

7 KIJIACC
1.PabGouas nmporpamma.
2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBaHusi. duzuka. 7 — 9 Kiaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B coOoTBETCTBUH C BHIOPAHHBIM YU4EOHUKOM:
4. Tepwimikun A.B. ®usuka. 7 kinacc. Y4ueOHUK 1151 0011e00pa3zoBaTeIbHBIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. CoopHuUK BOIpocoB 1 3aj1a4 no ¢pusuke. 7-9 k. — M.:



[Ipoceemenue, 2010. —192c.
7 KIIACC

1. PabGouas nporpamma. @usrka. 7 — 9kiiaccel: yueOHO-METOAUYECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeorum. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 0011eT0 00pa3oBanusd. Pusuka. 7 — 9 kmaccel
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o gusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM Y4EOHHKOM:

4. Tlepbimkun A.B. @u3zunka. 7 knacc. Y4eOHHK 1151 001ieo0pa3oBaTeabHbIX
yupexaenuii . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHUK BOIIpOCOB U 3a1a4 1o pusuke. 7-9 k1. — M.:
[Ipoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITETLHBIC U
KOHTpOJIbHBIE padoThl. —5-¢ u3manue,- M.MJIEKCA, 2013.

7. Acraxona T.B. ®usuka. 7 xnacc. Jlabopatopubie pabotsl. KoHTpOIbHBIE
3ananus. —CaparoB:Jluneit, 2014.

8. «KoHTponbHo-n3MeputenbHbie MaTepuansl. dusuka. 7 kiacc/Coct. H.H.

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

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHo-Metoanueckoe nocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:
10.A.B. Ilepoimkun @usuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosuu Meroanueckoe nmocooue 2015 M. Ipoda



12.A.E. Mapon, E.A. Mapon CaMocTosiTeIbHbIE U KOHTPOJIbHBIE paOOThI-8
kiacc 2017 M. [poda

13.B.B. [llaxmarosa ,0O.P. llledep Juarnoctuueckue padbotsl -8 kiacc 2016
M. Jlpoda

14.A.E. Maposn, E.A. Mapon, C.B. Ilo3olickuit CoopHuk Borpocos u 3a1au

2015 M. [poda

8 KJIIACC
1. PaGouas nporpamma. ®usuka. 7 — 9kiacchl: yueOHO-METOIMYECKOTO
nocobus /coct. TuxonosaE.H. — 2-¢ uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)
2. [Iporpammel ocHOBHOTO 00111ero oopazoBanus. Gusmka. 7 — 9 kinaccel
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas mporpamma o ¢usuke. 7 xknace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBeTCTBHH C BEIOpAaHHBIM yUEOHHUKOM:
4. Tlepoimkun A.B. @usuka. 7 knacc. Y4eOHHK 115t 0011eo0pa3oBaTeIbHbIX

yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.M. CoopHuUK BOIpocoB U 3a1a4 1o pusuke. 7-9 k. — M.:
[Tpoceemenune, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIC CAMOCTOSTEIILHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usmka. 7 xnacc. Jlabopatopubie pabotsl. KoHTpOIbHBIC

3aganus. —Caparos:JIunei, 2014.



8. «KonTponpHO-u3MepuTenbHbie MaTepuaisl. @usuka. 7 kmacc/Coct. H.U.
3opuH. — 2-e u3z.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yaeoOHo-MeToandeckoe nocoodue/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHnTponbHbIe 1 caMOoCTOsATEIbHBIE PA0OTHI 1O (u3HKe. 9 Ki1ace: K y4eOHUKY
A.B. Ilepbimkuna, E.M. I'ytHuk «®usuka 9 kiace» / O.U. I'pomueBa. — M.:
HsnarenbcTBO «OK3aMeny, 2014.

Tectol mo pusuke. 9 knacc: k yueOuuky A.B. [leprimkuna, E.M. I'yTHuK
«Pu3uka

9 xnace» / O.U. I'pomuieBa. — M.: M3natenbcTBO «OK3ameny, 2010.

®dusuka. 9 knacc. TemaTudeckue TeCTOBBIE 3aMaHus ISt HOoAroToBKH K [ A. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — SAApocnasins: OOO

«Axanemus pazsutus», 2014,



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

7 KIIACC

. bubnunoreka — Bc€ mo npeamery «dusnka». — Pexxum noctyna:
http://www.proshkolu.ru

2. BuaeoomnsiTel Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

3. Enunas komnekuus nudpoBbix 00pa3oBaTeNbHBIX peCcypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. lnTepecHble MaTepralibl K ypokaMm (PU3UKH MO0 TeMaM; TECTHI TI0 TeMaM;
HaTJIsTHBIC TTocoOus K ypokaM. — Peskum nmoctyma: http://class-fizika.narod.ru
5. Hudpossle oOpa3oBarenbHble pecypcebl. — Pexum nocryna:
http://www.openclass.ru

6. DnekTpoHHbIe Y4eOHUKHY TI0 Pu3nke. — Pexxum qoctyma:
http://www.fizika.ru

8 KJIIACC

1. bubnunoreka — Bc€ no npeamety «duszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoomnsiTel Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

3. Enunas xomexius 1iudpoBbIX 00pa3oBaTENbHBIX PECypcoB. — Pexxum

nocryma: http://school- collection.edu.ru

4. VlutepecHble MaTEpUAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECThI 110 TEMaM;

HaTrJIsIHBIE TTOcOoOus K ypokaM. — Peskum mocryma: http://class-fizika.narod.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/

5. lludposeie oOpa3zoBaTenbHbIE pecypchl. — Pesxxum mocTyma:
http://www.openclass.ru

6. DnekTpoHHbIE Y4eOHHUKHU TI0 Pu3uke. — Pexxum noctyma:
http://www.fizika.ru

9 KJIACC

1. BuzgeoornsiTel Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

2. Enunas xomnekuus g poBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pesxxum

nocryma: http://school- collection.edu.ru

3. NnTepecHble MaTepralibl K ypokaMm (PU3UKH IO TEMaM; TECTHI 10 TeMaw;
HaTJIsTHBIC TTocoOus K ypokaM. — Peskum nmocryma: http://class-fizika.narod.ru
4. Iludpossie 00pazoBaTeNbHbIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DIEeKTpOHHbIE YYeOHUKHU 10 Ppusuke. — Pexxum nocrymna:
http://www.fizika.ru

6.Iucrannmronnas mkoja Ne368 http://moodle.dist-368.ru/ OTkpbIThIi Ki1acc.
CereBoe obOpa3oBaTensHOe coodmecTBo. http://www.openclass.ru/node/109715
7. Enqunas xomtekius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepasibHbIN LIEHTP MHGOPMAILIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uutepuert ypok. http://interneturok.ru/ru/school/physics/


http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/

10. l'azeta «1 cenTs10ps» MaTepuabl Mo HU3HKE.
http://archive.lseptember.ru/fiz

11. AunmManuu Gusndeckux oobekToB. http://physics.nad.ru/
12. )KuBas ¢usuka: o0yvaroras mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®wuswmka.ru. http://www.fizika.ru/


http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/




