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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (PM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS IMPEIMETHOTO COJEpKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SIBISIETCS CUCTEMOOOPa3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MMOCKOJIBKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHpA, NPEJOCTaBIsIET HauOoyee sSCHbIe
oOpasiibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUA, TO €CTh CIoco0a MOyYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuyenune ¢u3uku Ha YOIyOJIEHHOM YpOBHE TIpeNrosaraeT YBEpEHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJb30BaTh HAy4YHBIE JOKAa3aTeIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromMXcsi K HAYYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHUS MaTepUU U PYHIaMEHTAIIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX chepax  Oynmyuei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIi1yOIEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1iero oopa3oBaHus.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUSl W UCHOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPYECKHE U
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JAHHBIE U JIENIaTh BBIBOIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHATBHON AesITeNIbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue gusuku (yrayOiaEHHBINA YPOBEHb) HA YPOBHE OCHOBHOTO 00IIIEro
oOpazoBanus orBoautcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBs3M). Pu3nueckue SBICHUS: MEXaHHUYECKHUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [lpaBuna 6e3omacHoro Tpyaa npu padore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAay4YHbId METOJl TO3HAHWA: HaAONIOACHUE, IIOCTAaHOBKA HAy4YHOrO BOIIPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHHUSI.

®dusnueckre NpubOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIeCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: ten. CkopocTb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. [lnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJT B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CroxkeHnue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne CKOpOCTH MPSAMOJIMHEWNHOTO JBUXKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHUA (IIApUKA B KUJKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT IPUIOKEHHOUW CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJICHUs ra3a oT o0bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOwmaromuecss cocynbl. ['mapaBinyeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 JAaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoii) cuibl, noarekanue. [naBanue ten. Bo3ayxormniaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIAKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
KUAJKOCTb YaCTH TeJA.

OmnpeneneHue BbITATKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PaGora u MOIIHOCTB. JHEprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJHUCIACT, HaKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MoMeHTOB. IIpuMeHeHHe TmpaBujia paBHOBECHS pbluara K OJIOKy. «30J0TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass odHeprus. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpaieHre OHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y IPEBPALLECHUS] SHEPTUH B MEXAHHUKE.

Jemoncmpayuu.

[Tpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBuKHOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIC TIOJOXXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan Il HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TeIrJoBOE€ pacUIMpEeHHEe M CKaThe. 3aBUCMMOCTh JaBJIEHUS Ta3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TeIUIonepeavya U CoBepiieHne padoTel. Bubl Termionepenayn: TEIONPOBOIHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepegayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEILIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JaBiieHus. HachlleHHBIN 1 HEHACBIIEHHBIN Iap. BiaxxHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner pabotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle ABUTAaTENM M 3alllUTa OKpPYXKArWIEW cpenpl. TenaoBsle NOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHMSI U NPEBPALLCHHS SHEPTHMM B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Tei.

W3MeHeHne naBiieHUs rasa Mpu HM3MEHEHMM OObEéMa M HarpeBaHUU WIU
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne xuneuus.



HabGnroaenue nocTosHCTBA TEMITEPATYPhl IPY TIJIaBICHUH.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepenne TeMiiepaTypbl IPU HOMOLIH )KUJKOCTHOTO TEPMOMETPA U JaTYHKA
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanne 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro o0bémMa u
TEMIIepaTyphl.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA SKUJIKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOIOM MPH TEIJIO0OMEHE C
HArpeTbIM METAJNIMYECKUM LIMITMHIPOM.

OmnpeneneHre MOIHOCTY TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTEIBHOMN BIAKHOCTH BO31yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYHPOBOJAHUKH. 3aKOH
COXPaHEHUS IEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

DnekTpuueckas 1enb. Cuia Toka. DJIEKTPUUECKOe HalpsKeHHe. AMIEpMETp
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOAHUKA. Y IEIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuiebHOE COeIMHeHHE NpOBOAHMKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuThL. B3anmMoaencTBME NOCTOSHHBIX MATHUTOB. MarHutHoe
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
Cuna Amriepa u onpejeneHue €€ HanpapiIeHUA. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. Mcronp30BaHuE SJIEKTPOJBUTATENIEW B TEXHUYECKMX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DneKTpu3aus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3mepenune 3JeKTPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJOCOB MarHUTA.

MoaenupoBaHrue MarHUTHBIX OJIEW MIOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.

JlerncTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

OnbITel 10 HAOMIOACHUIO DSJIEKTPU3ALMM TEI IMPU CONPUKOCHOBEHUU WU
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JDIIEKTPHKH.

COopka u ucHbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanye 3aBUCMMOCTH CHIIBI TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS. HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TIPU  MOCIEI0BAaTEIbHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHMKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInoIHEHUS 3aK0HAa OMa T TOJHOM LENN.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3elICHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnebITHl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CWJIBI M HallpaBJ€HUS TOKA B KATyUIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl A1EKTPOIBUTaATENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl O UCCJIENOBAHHUIO SIBIIEHHUA 3JEKTPOMAarHUTHOM  MHAYKIUH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KIIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBwkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEIMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MAaTE€pUaIbHOW TOYKH, TEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBIKEHNE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPABHOMEPHOM JBH)KEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPOMACHHOTO IMyTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBHMkEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIieHus Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOMIAs CUJIA.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHT tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Kku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. MisMenenue umnynbsca. IMmyibe Cuiibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI W3MEHEHUS M COXPAHEHUS UMMyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHUYECKOW SHEPrUM. 3aKOH M3MEHEHHS U COXPAHCHUSA
MEXAHUYECKON DHEPIUH.

Hemoncmpayuu.



Habnrogenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBU)KEHUM OTHOCHUTEIIBHO
KaOuHeTa (QPU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEIL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITyJIbCa IPU YIPYTOM B3aUMOJEHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHure SHEepruu Npu ABUKEHHUH TeJla MOJ ACHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa [Uisi pasroHa W JAJBHEWIIEro paBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEJIEKKU.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHUs Tella NpPH PaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIbI  TPEHUSI CKOJBXEHUS OT  CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBHMKEHHUM TeJa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuil Ten TOA JACHCTBUEM CHIIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEpUOJia KoJeOaHW MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TiepHoja KOJeOaHWUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pa3znen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DIneKTpoMarauTHas npupoja csera. CKopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO HHTEPPEPEHITUN U TUDPAKIIUN CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus ceta. [locTpoeHue n300pa)keHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx mnyderr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JHH30M. OnTudeckas cUcCTeMa
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus doToanmapara, MUKPOCKOTIA U TEJIECKOTIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaKeHUsI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMJICHUSI OT yTila MaJicHusi CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenue (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI coOHMparomieit
JIVH3BI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX siaep. [elicTBue paanoakTUBHBIX
W3JIyYEHUN HA )KUBBIC OPTraHU3MBI. 3allliTa OT PAAMOAKTUBHOTO U3ITyYCHUS.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKoJIoTUYecKre MpooOIeMbl SIICPHON YHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamMepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITyYCHUH.

Peructpanust u3nydeHust IPpUPOJAHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTH TIPEAHA3HAYECH /I CUCTEMAaTH3aIluu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUS U OTIbITA IEATEIIbHOCTH, IPUOOPETEHHOTO



Ipy W3YYCHUU BCEero Kypca (u3ukm yrioyONEHHOTO YpOBHSA, a TakKke IS
MOATOTOBKH K OCHOBHOMY TOCYJIapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wusydeHUs JAHHOTO MOAYJIS PEATH3YIOTCS W IOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHEHUsT (QU3UYECKUX 3HAHUH, MCCIEIOBATCIIbCKUE JCUCTBUS (BBIIBIKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTennbHON  QOpPMON OCBOCHHS MOIYJISA SIBISIETCS TPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHne 3amad, OTHOCSIIMXCS K pa3IMYHBIM pasfenaM M TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHMSI UCCIICAOBAHMS, BBIOOpAa 1 000CHOBAHUS METOJIa M3MEPCHUS BEJIMUYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3yibTaThl BBITIOJHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKke
CBUJIETEIIHLCTBOBAThH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE 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 YYaCTHIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUXKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHIUIOB B JEATCIBHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAy4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXKHOCTU TpaBUJl 0O€30MacCHOrO TIOBEJACHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCUH, PU3HAHUE CBOETO MpaBa Ha OITHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHUIO MpodhecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux

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

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 IMPAKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOETO PA3BUTUS B IPHOOPETEHUH HOBBIX (PU3NUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCAJbHble  Yy4eOHblE  JCHCTBUS,  PEryJISTHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBIICHUN),
KJIacCCU(UILIMPOBATH UX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIKIO, TOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4l HECJIOKHBIMU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI U BBICKA3bIBATH
UJey, HaleJICHHbIE Ha pELIEHUE 33Jaud M MOJJep)KaHue OJaroenaTreabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;



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

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

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

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIIFHO COCTABJIATh AJNTOPUTM peIieHUs (U3NUECKOW 3amadul WIu
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlly U TIpeajiaraTh IJiaH €€ N3MCHCHMS;

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

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

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOIIUXCSl YMEHHUIN:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIUHEIHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBIDKEHUE, HEPABHOMEPHOE JBWIKECHHE, WHEpUUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX JIAHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KHUBOW W HEKHBOUW MPUPOJE, NEUCTBUE CUI TSIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyaru B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (PU3NUECKUE SIBJICHUS, UCIIOIb3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSIS
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKUBAOIIAS CHJIA, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAaueHUs W EeAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GU3NUYECKUE SIBJIICHUS U MPOIECCHI, UCTIONb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOit), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN pPeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs OOBSICHCHHS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHUSA, IPOLECCHl U CBOWMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBS3M U BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 HeHCTBUS) MO U3y4aeMbIM TeMaM Kypca
bu3uKyY, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJayd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHHs U Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYSHHOM NP PELICHUH 3a/1a4H;

pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUTH MPH MTOMOIIH (HU3HUECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCIIEIOBaHMsI  PAcllO3HaBaTh  MPOBEPSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

MIPOBOIUTD OTIBITHI MO HAOMIOACHUIO (PU3NYECKHUX SBICHUN UM (HU3HUECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TeJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, IpOSIBICHUE JEHCTBUS aTMOC(EPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOJIOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEJITUYUH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tela, Cuila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3((PUIIMEHT MOJE3HOr0 JEHCTBUS TMPOCTBIX MEXAHU3MOB) C HMCHOJb30BAaHUEM
aHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, 0OOCHOBBIBATHL BHIOOP METOJa M3MEPEHUS,
¢bukcHpoBaTh MOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHU;

IPOBOJNUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEM
¢u3nyecKux BETUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tejaa OT
BPEMEHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHUJIBI TPEHHUS



OT IUIOIIA¥ CONPUKOCHOBEHHUS TE€J, CHJIbl YNPYTOCTH OT YJJIMHEHHUS IMPY>KHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (OpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIEI0BaHuU,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaUKOB,
OLIEHUBATh NOTPEIIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYAbI, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, TUAPABIMYECKUN TIpecc, CHQOH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3YysS 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOoOXoauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTpPOMCTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAIMU (PU3UUECKOTO CONECPKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CpPAaBHEHUSI PA3NMYHBIX HCTOYHUKOB BBIIETATH
uHpOpMaIlMIO, KOTOpas  SIBISETCS MPOTUBOPEYMBOM WM  MOXKET  OBbITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O PE3ysbTaTaxX MPOEKTOB WM Y4eOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/layaMu, CJICAUTH 3a
BEITIOJITHCHUEM TUTaHA JCHCTBUHN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIA] B
JIESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUUTHIBAsE MHEHUE OKPYKAOLIUX.

K xon1y oOyuenus ¢ 8 knacce npeIMETHbIE Pe3ybTaThl HA YTITyOJIEHHOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE TeNa, HACBIIIEHHBIA W HEHACHIIIEHHBIA Map, CIOCOObl W3MEHEHHS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelIeHNN yYeOHbIX U MPaKTUUECKHX 3a/1a4;

YBEPEHHO pa3jinyarh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3alMs, KHUIIEHHWE, CIOCOObI
Teruionepesaun (TeIIonpOBOAHOCTh, KOHBEKLIUS, U3TyUYEHHUE), TEIUIOBbIE TIOTEPH,
NIEKTpU3alUsl TeJl, B3aHUMOJCHCTBHE 3aps/l0OB, IAEHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IIPOBOJIHUK C TOKOM) 10 ONMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh POSIBIICHNUE U3yUYEHHBIX (PU3NUYECKUX SBJICHUHN B OKpYXKaloLIeM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJE: TMOBEPXHOCTHBIE U
KaMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpUpoze, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emi, Apeid MoJtoCcoB, poJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSIHHE), TPU STOM IMEPEBOAUTH NPAKTUYECKYIO 3a1adyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTpU3HAKU) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEILECTBA, YIEJIbHas TEIUIOTa IJIaBJICHMUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpsbKeHWE, COMpPOTUBJICHUE MpoBoAHUKa, DJC B 1enu MOCTOSSHHOTO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, pabOTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJB3YEMBIX BEJWYUH, MX O0O03HAYEHUS W E€AUHHUIBI (U3UYCCKUX BEJIMYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEITMYMHAMH, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUsI JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
uenu, npaBuia Kupxroda, 3akon Oma nms monHoi nenu, 3akoH [[xoyns-Jlenna,
3aKOH COXPaHEHUsI PHEPIruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUN, MPUMEHATh PU3NUECKUE MOJICIIU 1J11 O0BICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJIE TPEOYIOIUEe YHUCIEHHOTO OICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
(bU3UYECKUX SIBICHUN, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOJAbl aHaJIu3a
pa3MepHOCTEH, UCTOIB30BaTh I'paUUECKUEe METOJbl PEIICHUS 3aJ]lad, MPOBOJIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBath MPo0OJIEMbl, KOTOPbIE MOKHO PEIIUTH MPU MTOMOIIU (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINHCAHUHU
UCCIICIOBAHUSI  pAaclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUM UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IOBEPXHOCTH,
AIIEKTPU3ALIMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaJIH3aI[isl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHHUTA,
CBOWCTBA DJIEKTPOJABUTrATENS TOCTOSHHOTO TOKa): (OPMYIHPOBATH MPOBEPSIEMOE
Opearnoiokenue (THUMOTe3y) O BO3MOXHBIX — pe3ylbTarax  HaOMIOJIECHHH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSMbIE M KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEITUYUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpEHUs, (PUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh NOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIC MCCIEAOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT €ro oO0béMa M HarpeBaHUs WU
OXJIAKICHMS, UCCIIEI0OBAaHUE SIBICHUS TEIUI000MEHa IPU CMELIMBAaHUM XOJIOJHOM U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 Yepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIEIbHOTO COSAMHEHUI MPOBOIHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO  IJIAHUPOBAaTh  HMCCIIEIOBAaHUE, CaMOCTOATEIbHO COOHMpATh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOMUIl U TpaduKoOB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOroaTh MpaBwiia Oe30macHOro TpyJaa mnpu padoTe ¢ TabopaTOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPrHM,  3JIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHHUA O CBOMCTBAX
busznyecKux sIBICHUN, HEOOXOANMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTEIbHBIE TPUOOPHI
M0 CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, J[ABUTATEIb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKHUX LENEeW C IMOCIEeI0BATEIbHBIM U
napajuleTbHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENEH, UCTOIb30BaTh CXEMbI 1 CXEMAaTHUUYHbIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIBHBIX  MOPUOOPOB U
TEXHOJIOTUYECKHX IMPOIIECCOB MPHU PEIICHUN y4eOHO-TIPAKTUYECKUX 3aa4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH TIPU OOpallleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CpPaBHEHHUS JOMOJHUTEIbHBIX MCTOYHUKOB BBIIEIATH MHPOPMAILHIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WUuTepHeT, BianeTb npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4uciae  MOyOJNMYHO  MPEACTaBIATh  pPe3yJbTaTbl  MPOEKTHOW  WIH
UCCIIEI0BATENbCKOM AESTEIbHOCTH, ITPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHbIN
MOHSATUUHBIN anmapat Kypca (pu3uKu, COMpOBOKIAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenensatb OOA3aHHOCTH B TPYINIE B COOTBETCTBUM C IOCTaBJICHHBIMU
3a/layaMu, CJEIUTh 32 BBIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/1 B ACSTEIHHOCTD IPYIIIBI, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, TMPOSBIAS TOTOBHOCTH  pa3peniaTh
KOH(DIJIUKTBHI.

K konity oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKHUE BOJIHBI,
3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE



U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI MCIyCKAaHUSl M TMOTJOoNIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIAEpPHAas U TEPMOSAEPHAS YHEPreTUKAa) U CHUMBOJUYECKUN
A3bIK (PU3UKU IPU PELLICHUH YUEOHBIX U IMPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJEHUE TeJl, IBHKEHUE II0 OKPY)KHOCTH, B3aUMOJEHUCTBHE TEl,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE JABM)KEHHME (PacHpOCTpPAaHEHUE M OTpaKEHUE
3ByKa, HHTephEepeHns U TUPaKIUs BOIH), NMPSIMOJIUHEHHOE PACTIPOCTPaHEHHE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTpPAKCHHE CBETA,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuiaHeT COJHEYHOM CHCTEMBI, PEAaKTHMBHOE JIBUKEHUE IKUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEeHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHbII paJMOaKTUBHBIA (OH, KOCMHYECKHE Jy4Yd, pPagUOaKTHUBHOE
U3JIy4€HHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh U3y4YEHHBIE CBOMCTBA Teld U (PU3UUECKUE SIBICHUS, HUCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepeMENIeHUEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpPEHUE, CHJIa TPEHMSI, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHNE CBOOOJHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS SHEPTUS CKATON MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb NPEIOMIICHUS
Cpelibl), PU OMMCAHUH MTPABUIIBHO TPAKTOBATH (PU3UYECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOWCTBA TeJI, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTB3YS
3aKOH COXpaHCHHWs] OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPAKEHUS W MPETOMIICHHS CBeTa, (hOPMYTy TOHKOH JIMH3HI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEeMaTUIECKOE BHIPAKCHHE;

CTpOUTH (DPU3UYECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIECCOB U SIBICHHM,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W peliaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYCHUW (PU3NYECKUX BEIIMYUH, IIPU ITOM BHIOUPATH aJIeKBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO peliaTh pacu€THhIC 3a/layd M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIEIh, C UCIIOJIH30BAHNEM 3aKOHOB U (popMy,
CBS3BIBAIONINX (DM3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHUE 3a/1a49H, BRISBIISITH HSJIOCTAIOIINE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOp METOJa PEIICHUS 3aJa4M, WCIOJIb30BaTh CIPABOYHBIC
JAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a Pa3MEPHOCTEH, UCTI0JIb30BaTh rpadudecKue
METO/Ibl PEIICHHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PEATHCTHYHOCTH TOJYYCHHOTO 3HAYeHUS (PU3NYECKOW BEIMYHMHBI U
OTIPENIEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh P TOMOIIU (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMSI  PACIO3HABAaTh  TPOBEPSIEMOE  MPEANOJOKEHHEe  (THIOTE3Y),
OIICHMBATH IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JEUCTBHE 3aKOHA BepHY/UIM M BO3HUKHOBEHHUE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCMMOCTb TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJIbIX KoJieOaHUH, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, Pa3JIOKEHUE OEIOT0
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajie U CBOMCTB
U300paKEeHUsT TpeAMeTa B coOuparoniel JauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpEeAnosjgokeHne (rumore3y) O  BO3MOXHBIX — pe3ylbTaTax  HaOJIOIECHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEE 3HaYEHUE U3MEPSIEMOI BEIMUMHBI U ONIPEIENSAs HOTPEIIHOCTD PE3YJIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBaTH BEIOOP crtoco0a U3MEpEeHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DPUIIUEHT TPEHUS CKOJIbKEHHSI, MEXaHUYECKas
paboTa MW MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE coOuparomed JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBIOOP METOAA HM3MEPEHMS, MIAHUPOBATH
U3MEPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKE€HUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpENEJICHUEe YCKOPEHUs CBOOOAHOrO NaJEHHUs, HCCIIEIOBAHUE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXXEHUs CBETA OT yIJia NaJeHus, yIila IPeJIOMJICHHS OT YIJia NaJeHUsl CBETOBOTO
Jy4a, UCCIIEIOBAHNUE TPEKOB: U3MEPEHUE SHEPIrUU YACTHUIBI 10 TOPMO3HOMY MYTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3aady U TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DUBUYECKUX BEIMYMH B BHUJE TaOMUIl U TpadUKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX POLIECCOB C ONIOPOM HA X ONMHUCAaHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, JTO3UMETpP, Kamepa BuibcoHa), UCIMONb3ys 3HAHUS O CBOMCTBaX
dbusznyeckux  SABIEHUH W HEoOXonuMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
peleHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI ISl MOCTPOCHHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cOOMparolei JIUH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH IOJIyYEHHON HMH(OpMAallMM Ha OCHOBE HMMEIOIIMXCS 3HAHUN U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YUYCHHBIM IOHITUWHBIM ammapar u3y4aemMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB M TeM

dueKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrposbusie IIpakrunyeckue
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI

Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka — HayKa O IPUPOJIC 2 https://resh.edu.ru/subject/28/7/
1.2 DOUHICCKIE BEITUHEL 4 3 https://resh.edu.ru/subject/28/7/
13 EcrecTBeHHO-HAYYHBINH METO/T ) 1 https://resh.edu.ru/subject/28/7/

' IO3HAHUS

Wroro mo paszneny 8

Pa3znen 2. [lepBoHayaibHble CBeeHUS 0 CTPOEHUHU BellleCTBA
21 CrpoeHue BemecTsa 2 1 https://resh.edu.ru/subject/28/7/
99 JIBroKeHre U B3aUMOIEHCTBHE YaCTHII 4 ) https://resh.edu.ru/subject/28/7/

' BEIECTBA
23 ArperaTHBIe COCTOSHHS BEIIECTBA 1 https://resh.edu.ru/subject/28/7/

Hroro no pazneny 7

Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
31 MeXaHUUeCKOE IBHIKEHHE 10 2 https://resh.edu.ru/subject/28/7/
3.2 WHepims, Macca, IUIOTHOCTS 9 1 1 https://resh.edu.ru/subject/28/7/
33 Crna. Busl cuit 15 1 3 https://resh.edu.ru/subject/28/7/




Uroro mo pazneny 34

Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenwue. [lepenaya naBieHus https://resh.edu.ru/subject/28/7/
4.1 TBEPABIMH TEJIAMU, KUIKOCTIMU U 5 2
razamu
4.2 TlaBIICHNE KHIKOCTH 6 https://resh.edu.ru/subject/28/7/
43 ATMOC(EpHOE TaBIICHHE 5 1 https://resh.edu.ru/subject/28/7/
44 JleiicTBUE KUAKOCTH U Ta3a Ha 12 3 https://resh.edu.ru/subject/28/7/
' HOTPYKEHHOE B HUX TEJIO
Utoro no pazneny 28
Pa3nea 5. PaGoTa n MomHOCTB. JHEprus
51 PaGoTa 1 MOLLHOCTS 6 1 https://resh.edu.ru/subject/28/7/
59 TIpoCTBIe MEXAHH3MBI 8 2 https://resh.edu.ru/subject/28/7/
53 Mexauuueckas SHEprHs 5 1 https://resh.edu.ru/subject/28/7/
Wroro mo paszneny 19
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IM I MOYJIb
H - i .
6.1 OBTOPHTEIIBHO-0600wmaroMil 6 https://resh.edu.ru/subject/28/7/
MOJTYJTh
Hroro no paszneny 6
OBILIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM POBbLIE)

Ne ni/m Konrposbusie IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTshI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrpoeHue 1 CBOCTBA BEIIECTRA 6 https://resh.edu.ru/subject/28/8/
1.2 TermioBsIe MPOTIECCH 33 1 6.5 https://resh.edu.ru/subject/28/8/
Utoro no pazneny 39
Paznen 2. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS
91 DJIEKTpUYECKUE 3aps/ibl. 3apsKCHHBIC 9 1 https://resh.edu.ru/subject/28/8/
' Tesa U UX B3aUMOJICHCTBUS
2.2 [TocTosTHHBIN 27IEKTPUUECKHI TOK 31 1 10 https://resh.edu.ru/subject/28/8/
23 MArHATHEIC STBIICHIS 11 4 https://resh.edu.ru/subject/28/8/
24 DNEKTPOMATHHTHAS HETYKITAS 7 1 1 https://resh.edu.ru/subject/28/8/
Hroro no paszneny 58
Pa3nea 3. IloBTopuTe/bHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5 https://resh.edu.ru/subject/28/8/
Hroro no paszneny 5
OBIIEE KOJIMYECTBO YACOB I1O 102 3 995

[MPOT'PAMME




9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne ni/m Konrposbnusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHUYecKoe IBHKEHUE U CIIOCOOBI 30 1 4 https://resh.edu.ru/subject/28/9/
' €ro OIMCaHus
1.2 BsanmoeicTare Tel 18 4 https://resh.edu.ru/subject/28/9/
13 3aKOHBI COXPAHEHHS 15 1 2 https://resh.edu.ru/subject/28/9/
Wroro mo paszneny 63
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
21 MexaHmecKie KoTeGanms 8 35 https://resh.edu.ru/subject/28/9/
29 MexaHuueckue BOHEL 3BYK 10 3 https://resh.edu.ru/subject/28/9/
Wroro mo pazneny 18
Pa3pnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
C) )
3.1 JICKIPOMATHHTHOE oIe 1 6 https://resh.edu.ru/subject/28/9/
OJICKTPOMAarHMuTHBIC BOJIHBI
Hroro no paszneny 6
Pasnen 4. CBeToBbIE SIBJIEHUA
41 3aKOHBI PACTIPOCTPAHCHHST CBETA g 2 https://resh.edu.ru/subject/28/9/
4.2 JTMH3BI ¥ ONTHYUECKHE TPHGOPSI 6 1 https://resh.edu.ru/subject/28/9/



https://resh.edu.ru/subject/28/9/

4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 2 1
Uroro mo pazneny 16
Paznen 5. KBanroBble siBJIeHUSA

5.1 Vcnyckanue 1 NOTJIONIEHHE CBETa 4 1 https://resh.edu.ru/subject/28/9/
' aToMOM

5.2 CTpOeHHE ATOMHOTO SIpa 5 https://resh.edu.ru/subject/28/9/

53 SIxepHbIe peakiu 7 https://resh.edu.ru/subject/28/9/
Wroro mo pazneny 16
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY/Ib

6.1 MexaHuYecKue SIBICHUS 6 3 https://resh.edu.ru/subject/28/9/
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOYIIb)

6.2 TemnnoBbie siBIeHUS (TTOBTOPUTEIHHO- 3 https://resh.edu.ru/subject/28/9/
' 06OOIIAKOLINK MOJTYIIb)

6.3 DIeKTPOMArHUTHBIC SIBICHUS 3 1 https://resh.edu.ru/subject/28/9/
' (TOBTOPUTETHHO-0000IIAIOIIHI MOTYITb)

6.4 CBeToBbIC sIBJICHHS (TOBTOPUTEIHLHO- 1 1 https://resh.edu.ru/subject/28/9/
' 0000IIAKOIII MOTYJIb)

6.5 TTOBTOPHTEbHO-0GOBIIAOIIHI MOTYIT 4 https://resh.edu.ru/subject/28/9/
Hroro no paszneny 17
OBHIEE KOJIMYECTBO YACOB I10 136 6.5

[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
JlaTa
Ne i/ Tema ypoka KonTpoJbHbIe IIpakTuyeckue
Bcero U3y4YeHUs
padoThI padoThI
1 ®u3suka — HayKa o IpupoAe. SABaeHus Ipuposl 1 1 Henens
2 dusnUecKHe IBICHUS 1 1 nepens
3 ®dusnyeckue BennuuHbl. PazmepHocts. dusnueckue 1 1 Hemens
puOopsl. [TorpentHocTH npu NPSIMBIX U3MEPEHUSX
4 Ypok-uccnenosanue "M3mepeHune TMHEHHBIX 1 1 2 Hepenst
pa3MepoB TeNl U MPOMEKYTKOB BpeMeHH"
5 JlaboparopHast pabota "M3mepenne 00bEMa 1 1 2 menens
KHUJKOCTU U TBEpAOro Temna'
5 JIaboparopHas padota "Omnpenenenue pa3MepoB 1 1 2 Henens
Maislx Ten. Meron psioB”
7 Mertoapl HaydHOTO TTO3HaHus. OnrcaHue 1 3 menens
(u3NYECKUX SIBICHUHN C IIOMOILBIO MOJeNel
VYpok-uccnenonanue "lIpoBepka runoTessl: 3 menens
3 JAJIbHOCTb MOJETa MIapUKa, MyHIEHHOTO 1 1
TOPU30HTANILHO, TEM O0JIbIlIe, UeM OO0JIbIlE BHICOTA
mycka"
9 Crpoenue BeniecTBa. ONBITHI, JOKA3bIBAIOIINE 1 3 Henens
JUCKPETHOE CTPOCHHE BELIECTBA
10 Jlaboparopnas pabota "OrneHka AuameTpa aroma 1 1 4 nenens

METO/IOM PsZIOB (C UCTOIb30BaHKUEM (GoTorpaduii)”



Ypok-uccnenoBanue "HaloneHne TemioBoro 4 wenens

11 pactupenus ra3oB. OTBITH IO 00OHAPYKEHHUIO
JEUCTBUSA CHJI MOJICKYJIIPHOTO TTPUTSKEHUS "

12 JIBmxkeHue yactull Beuiectsa. Judpdysus. 4 menens
bpoyHOBCKOE 1BUXKEHUE
VYpok-uccnenosanue "HabnroaeHue u o0bsiCHEHHE 5 Hemens

13 OpOYHOBCKOTO ABMXeHUS U qudPy3un"

14 BsaumopeiicTBie yacTHIl BEIIECTBA: IPUTHKEHUE U 5 Henens
OTTaJKUBaHUE

15 ArperatHbie cocTosiHUs BemecTBa. OCOOEHHOCTH 5 Hemens
arperaTHBIX COCTOSIHUI BOJIbI

16 Mexannueckoe nuxkenue. [1ytb, TpaekTopus, 6 Henens
nepeMenieHue

17 PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKEHHUE. 6 Henens
Cxkopoctb

18 Haxosxnenne ckopocTH, MyTH U BpEMEHU TIPU 6 Henens
PaBHOMEPHOM MPSIMOJIMHEHHOM JIBUYKEHUHN

19 Jlaboparopnas padota "OnpeneneHne CKOPOCTH 7 Henens

ABHOMEPHOTO JBMXEeHUs"

p P it

20 I'paduku npsMOIMHENHHOTO PaBHOMEPHOTO 7 Henens
JIBUKCHHUS

21 Pemenue 3anau no teme "Pacuer cpenHeit 7 Henens
ckopoctu"
JlaGopatopHnas pabota "Onpeznenenue cpeanei 8 Henens

22 CKOPOCTH CKOJIBLKECHHSI OpyCKa WM [IapuKa 1o
HAaKJIOHHOM TI0CKOCTH"

23 OTHOCUTENBHOCTD JIBHKEHUS. CIOKEHUE 8 Henens

CKOpOCTCﬁ I[IpU NMapaljieJIbHOM ABHKXCHUN



24 [Tonyyenue u ananu3 rpa)uKoB 3aBUCIMOCTH IIyTH 8 Henens
Y CKOPOCTH JIBUYKEHHS OT BPEMEHU
o5 Pemenwue rpaduueckux 3amay no teme "MexaHuUKa. 9 Henens
PaBHOMEpHOE NpsAMONMHENHOE IBUKEHUE"
26 SIBNeHye HHEPLUH. 3aKOH UHEPLUU 9 Henens
B3aumopeiicTBue Ten Kak MpuuMHa U3MEHEHUS 9 Henens
27 ckopocTH. Macca Tena Kak Mepa HHEPTHOCTH Tela
MIPH MOCTYMATEIBHOM JBHKEHUU
28 VYpok-uccnenoanue "CpaBHeHUE Mace O 10 nenens
B3auMOIeCTBUIO Ten"
29 [T10THOCTP BelecTBa 10 menens
30 Jlaboparopnas padota "Onpenenenue mioTHOCTU 10 nenens
TBEpAOrO Tema"
31 Pemenue 3anau no teme "Macca tena. [InotHocTb 11 nenens
BemecTsa"
39 Cwmecu u crinaBbl. [ToBepxXHOCTHAS U THHEWHAs 11 wenens
MJIOTHOCTD
ITonroToBka K KOHTPOJIBHON paboOTE MO TeMe 11 nenens
33 "®uznuka — Hayka o npupoe. [lepBoHavansHble
CBeJIeHUs] 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHUU
BellecTBa. MexaHuka"
Kontponbnas padota nmo teme "duznka — HayKa o 12 nenenst
34 npupoje. [lepBoHayanbHble CBEIEHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUH BeliecTBa. MexaHuka"
12 "enens

35

Cuia. SIBnenue tarorenus. Cuiia TSKECTH




N3o6paxenue cun. Pemenue 3aaa4 o treme

12 wenens

36
"OnpenesneHue CUibl TIKECTH"
37 Cuna ynpyrocru. 3akon 'yka 13 nenens
38 Bec Tena. U3mepenue cuil. JJuHamMmomeTp 13 menens
39 Ypok-uccnenoBanue "HabmoneHne n3MeHEHUS 13 wenens
CKOpPOCTH MPHU B3aUMOICHUCTBUM TET"
40 Pemenue 3anay no teme "Cuna ynpyroctu. Bec 14 nenens
Tena"
Jlaboparopnas padota "OnbITHI, 14 uepmens
41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKCHHUS
(medhopmanuu) IPy>KUHBI OT PHUITIOKEHHOMU CHITBI"
42 Cua TpeHus 14 nenens
43 Cnoxenue cwl. PaBHoselcTByOIas cua 15 nenens
m Pemenue 3amau no reme "CroxeHue cuil. 15 nenens
PaBHonelicTByromas cuia”
45 Pemenue 3amau mo teme "B3anMoneicTBHe TeII. 15 nenens
Cuiibl B MexaHuke"
Pemenue 3anay no teme "Cuna tpenus". Ypok- 16 nenens
46 uccienosanue no reme "VMccnenosanue
3aBUCHMOCTH CHJIBI TPEHHSI OT TUTOTIIA TN
COMPUKOCHOBEHUS"
JlabopaTtopHas padota "OTBITHI, 16 nemens
47 JIEMOHCTPHPYIOIINE 3aBUCHMOCTD CHITBI TPEHHS

CKOJIbJKEHUS OT CHJIBI IaBJICHUS U XapakTepa
COIIPUKACAOIIUXCS TOBEPXHOCTEN"



Permtennie 3agaud mo reme "B3anMoIeCTBIE TEI.

16 Henens

48
Cwuibl B MexaHuke"

49 KonTponbHas pabota o Teme "B3aunmoeiicTBre 17 nenens
Ten"

50 JlaBjeHue TBEPBIX TeJ 17 nenens

51 Ypok-3kcnepumenT "CrnocoOsl onpeeneHus 17 nenens
JIaBJICHUS TBEPIOTO Teya"

52 VYpok-uccienoBanue "3aBUCUMOCTH JaBJICHHS Ta3a 18 nemens
0T TemMneparypsl"

53 JlaBiieHne *KUIKOCTel U ra3oB. 3akoH Ilackans 18 nenens

54 [THeBMaTHYECKHE YCTPOICTBA 18 nenens

55 3aBUCHMOCTD JaBIECHHUS )KUIKOCTH OT TIIyOMHEI 19 nenens

56 CuapocTaTHIecKuii mapaaoke 19 nenens

57 Vpok-mpoekT "U3ydenne coobIarmumxcs cocyIoB" 19 nenens

58 Ypok-koupepennus "I unpaBiudeckue 20 Henens
MEXaHU3MbI"

59 Vcnonb30BaHuE BBICOKHUX JIABJICHHI B 20 Hexest
COBPEMEHHBIX TEXHOJIOTUSIX

60 Pemenue 3a1au 1o teMe "JlapneHue skuaKkocTH" 20 nenena

61 Atmocdepa 3eMIU U IPHYUHEL €€ CYLIECTBOBAHMS 21 nenens

62 VYpok-uccnenosanue "l[IposiBnenue necTeus 21 "enens

aTMocdepHOro aBieHus "




N3mepenue armocdepHoro aaieHus. OnbIT

21 "enens

63
Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JAABICHUS OT BBICOTHI 22 uenens
64 Ha/ ypoBHeM Mopst. [Tpubops! amst usmepenus
aTMoc(hepHOro JaBICHUS
65 bapomerp-anepoun. AtmocdepHoe aaBieHue Ha 22 uepenst
Pa3IMYHbIX BBICOTaX
66 BriTankusaroias cuia. 3akoH Apxume/a 22 nenens
67 Pemenue 3a1au no teme "3akoH Apxumena" 23 nentens
Ypok-uccnenoBanue "IKCIEPUMEHTAIBHOE 23 menens
68 oOHapyKeHHE JCHCTBUS JKUIKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX TeN0"
JlaboparopHas padota "Onpenenenue 23 Henens
69 BBITAJIKABAIOUIEH CUIIbI, IEUCTBYIONIECH HA TETIO,
MOTPY>KEHHOE B KUJKOCTB"
70 [naBanue Ten 24 nenens
JlabopaTtopHas pabota "HccnenoBanue 24 wenens
71 3aBHCHMOCTH Beca Teja B BOJIE OT o0bema
MOTPYKEHHOU B HUJIKOCTh 4acTu Tena"
72 Bosnyxomnasanue. [lnaBanue cymoB 24 nenena
73 Pemrenue 3anau no teme "3akoH Apxumena. 25 "enens
VYcnoBus nnaBanus ten"
74 Pemenne 3agau o teme "JleHcTBYE JKUIKOCTH U 25 "enensd
ra3a Ha MOTPYKeHHOE B HHUX Tej0"
75 VYpok-nipoekt "KoHCTpynpoBaHue apeoMeTpa Uiu 25 nenens

JIOJIKM U OTIpefiesieHue Tpy30MnoabEMHOCTH"




76 [TonroToBka K KOHTPOJIBHON PabOTE MO TeMe 26 Henens
"JlaBiieHuE TBEPIbIX TEJ, JKUAKOCTEN U ra3oB"

77 KonTponbHas padbota mo Teme "JlaBneHue TBEpIbIX 26 Henens
TeJ, )KUAKOCTEN U Tra3oB"

78 Mexanuueckas pabora 26 nenens

79 MorHocTs 27 nenend

80 Pemenue 3aau Ha onpezeneHne padoThl U 27 uenenst
MOIIIHOCTH

81 PaGoTa CHIIBbI TSYKECTH U CHIIBI TPEHHS 27 nepens

82 Pemenue 3anau no teme "PaboTa CUIIbI TSAKECTH U 28 nenens
CHUJIBI TpeHUs"

83 VYpok-uccnenosanue "Pacy€T MoIHOCTH, 28 Henens
pa3BuUBaeMoOM IpH Mo IbEME 110 JiecTHUIE"

84 [TIpocThbie MEXaHU3MBI 28 nenend

85 MowmenT cuibl. [TpaBuio MOMEHTOB 29 menens

86 JlaGoparopHas padota "M3yueHnue npasuia ppruara 29 uenenst
JUISL TO/IBM>KHOTO M HETIO/IBUIKHOTO OJIOKOB"

87 "30J10TO€ MIPaBUIIO" MEXAHUKH 29 nenend

88 Ypoxk-tipoekt "lIpoexkTupoBaHne NOIUCIACTOB C 30 memenst
3aJJaHHBIMU ITapaMeTpamu’

89 Ypok-koudepennus "IIpocTbie MEXaHU3MBI B OBITY, 30 Hemens
TEXHUKE, )KUBBIX Opranu3zmax"

90 KoadduuneHT noneznoro aeicTBUS MPOCTHIX 30 Henens

MEXaHU3MOB




Jlaboparopnas padota "Onpenenenne KI1J]

31 menens

91 " 1 1
MOJIBUKHOTO U HEMOABUKHOIO OJIOKOB

92 Mexanunyeckas sHeprus. Kunernueckas u 1 31 nenens
MOTEHIMAbHAs SHEPT S

93 3aK0H COXpaHEHHUs MEXaHUYECKON IHEPTUU 1 31 Hepens
Ypok-3KcriepuMeHT "IKCIepUMEHTAIBHOE 32 nenens
OIpeJieIeHue U3MEHEHUS! KHHETHYECKOH U

94 1 1
NOTEHIMAJIbHON 3HEPTUH IIPU CKAaThIBAHUM TeJa IO
HAaKJIOHHOM TIOCKOCTH"

95 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME 1 32 "enens
"PaboTa 1 MOITHOCTH. DHEprus"

96 KontponbHas padora no teme "Pabora u 1 32 menens
MOILHOCTb. DHeprus"

97 Pabota ¢ Tekcramu no teme "MexaHuueckoe 1 33 Henenst
IOBUKEHHE"

98 Pa6ota ¢ Tekctamu 1o Teme "CTpoeHue BemecTna" 1 33 menens

99 Pa6ota ¢ Tekctamu 110 Teme "CHilbl B Ipupoe" 1 33 nenens

100 Pabora ¢ Tekcramu no Teme "JlaBieHue TBEPABIX 1 34 nenens
Teq, )KUAKOCTEH 1 ra3oB"

101 PaGora ¢ Tekctamu 1o Teme "JHeprus” 1 34 menena

102 Pa6ora ¢ Tekcramu no Teme "[IpocThlie MeXaHU3MBbI" 1 34 menens

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23



8 KVIACC

KoaunuecTBO 4acoB

Jara
Nen/m = Tema ypoka KourtpoJabHbie IIpakTuyeckue
Bcero U3Y4YEeHUsS
padoThI padoTshI
OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHYECKON
1 1 1 Hepens
TEOPHUH U MX OIBITHBIEC TIOATBEPIKIACHHS
2 Macca u pasMep aTOMOB U MOJIEKYI 1 1 nenens
3 Monenu TBepAOro, )XHUIKOTO U Ta3000pa3HOTo 1 1 Hemenst
COCTOSIHUI1 BeIlleCTBa
4 Ypoxk-konpepenuus "Kpucrammmaeckue u aMmoppHbIe 1 2 Henens
tena. ['paden. [lonydeHne HCKYCCTBEHHBIX aIMa30B"
5 CmaumnBanue 1 KanwuisipHOCTh. [loBepXxHOCTHOE 1 2 wenens
HaTsDKEHHE
6 TeruoBoe paciIMpeHne U CKaTUE 1 2 Hepens
7 Tennosoe neuxkenue. Temmeparypa 1 3 menena
8 TemmnepaTypHbIE IIKAJIbI 1 3 menena
9 BHyTpeHHsIs 5Heprus u crnocoObl €€ N3MEHEHUs 1 3 Henens
10 Bunsl Tennonepenaun 1 4 Henens
VYpok-koupepenius "Vcronp3oBaHne TEMIOBBIX 4 menens
11 CBOMCTB BEILIECTB U MATEPUAJIOB B LENAX 1
sHeprocoOepekeHus "
12 KomnyectBo TemaoTel. Y aelbHast TEMI0EMKOCTD 1 4 Henens




VYpok-uccnenosanue "[IpoBepka rurnore3sbl TUHEHHOM

5 Henensa

13 3aBUCHUMOCTH JIJTUHBI CTOJIOMKA JKUKOCTH B
TEPMOMETPHUECKOM TpyOKe OT TeMriepaTyphl"”
14 YpaBHeHHE TeII0BOTO Oananca. TemmooOMeH u 5 Henernst
TEIJI0Boe paBHOBecue. 3akoH HproTtona—Puxmana
JlabGopaTopHas pabota "VccnenoBanue siBICHUS 5 menens
15 TEII000MEHA MPU CMENIMBAHUU XOJIOHON U TOpsSYCH
BOJIBI"
16 Pemenue 3anay no teme "TemnooOMeH U TEMIOBOE 6 Henens
paBHOBecue"
Jlaboparopuas padota "OnpeneneHne KOInIecTBa 6 Henens
17 TEIUIOTHI, TOJTyYEHHOTO BOJOH MPH TEIUIOOOMEHE C
HArpeThiM METATUYECKUM [IHUIUHAPOM"
18 [TnaByeHre ¥ OTBEPACBAHUE KPUCTALTHIICCKIX 6 Henens
BEIIECTB. Y IeNbHasl TEIUIOTA TIABJICHHS
19 Pemenue 3anay nmo Teme "llnaBnenue u oTBEpIeBaHNe 7 Henest
KPUCTAJITINYECKUX Te"
20 JlabopaTtopHas pabota "OnpeneneHue yaeabHON 7 Henens
TETUTOTHI TIJIaBJICHUS JIbaa"
VYpok-uccnenosanue "CpaBHEHHE MPOIECCOB 7 Henens
21 TUTABJICHUS KPUCTALTHYCCKHUX TEIl U Pa3MSITICHHUSI PU
HarpeBaHuu amop¢HbIX Ten"
22 [TapoobpazoBanue u koHaeHcanus. Vcnapenue 8 nenens
Kunenue. Y nenpHas Temnora napooOpa3zoBaHusl. 8 Henemns
23 3aBUCHUMOCTh TEMIEPaTyphl KUTICHUS OT

aTMOC(EepHOTO AaBICHUS




24 Pemenue 3anau o teme "IlapoobpazoBanue u 8 Hexens
Kkurnexnue"
o5 Ypok-uccnenoBanue "OObSICHEHHE 3aBHCUMOCTH 1 9 Hemens
TEMIIEPATypbl KUIIEHUS OT AaBjieHus"
26 Hacpiiennsiif 1 HeHachIEHHBIA map. BiaxxHOCTh 9 Henens
BO3/lyXa
Brnaxxnocts Bo3nyxa u e€ uzmepenue. JlaboparopHas 9 Hepmens
27 pabota "OnpeneneHre OTHOCUTENBHON BIaKHOCTU 0.5
BO3ayXxa"
28 Pemenue 3anau no teme "BraxuocTs" 10 nenens
29 Pemenue 3anay u aHanu3 CUTyaluii, CBSI3aHHBIX C 10 nenens
SIBJICHUSIMU UCTIAPEHUS U KOH/ICHCAIIUU
30 DHeprus TOIIKBa. Y AeabHas TEMIOTa CrOPaHHs 10 renens
31 [TpuHtUIBl paOOTHI TETIJIOBBIX ABUTATENCH 11 nenens
32 [TapoBas TypOuHa. J[BUraTenb BHYTPEHHETO CrOPAHHUS 11 nepens
33 KIIJI TernnoBoro aBurarens 11 nenens
34 Pemenue 3amau mo reme "KIIJ[ TermoBoro 12 uepmens
nBuratens"”
35 Ypok-koHpepeHus "TennoBsie ABUTATETN U 3aI[UTa 12 nenens
OKpy>Karoleu cpenbl”
36 TeroBbIE OTEPHU B TEMIOCETSIX 12 nenens
37 3aKOH COXpaHEeHHUs U MPEBPAIICHUS SHEPTUH B 13 Hepens

MCXaHUYCCKHX U TCIJIOBBIX ITPOIECCAX




[TonroToBka K KOHTPOJIBHOU PabOTE MO TeMe

13 Hepens

38 "TemoBblie siBIeHUs. MI3MeHeHne arperaTHbIX
COCTOSIHUH BerecTBa'"

39 KonTponbHas pabota o Teme "TermnoBsie iBICHUS. 13 nenens
N3menenue arperaTHbIX COCTOSIHUI BeniecTBa'

40 DnekTpu3anys Tel. JIBa poja 3apsaoB 14 nenens

41 Ypok-uccinenosanue "MccnenoBanue crmocodoB 14 nenensa
Pa3IMYHBIX BEUIECTB HA3IEKTPU30BbIBATHCA"

42 BsaumoeiicTBre 3apsHkeHHBIX Tell. 3akoH Kymona 14 nenens
DnexTpuueckoe mnoie. Hanpsok€HHOCTD 15 nenens

43 aieKTpudeckoro noiis. [Ipuniun cyneprno3uimmn
JIEKTPUYECKUX TOJIEH

44 Hocurenu snexkTpudeckux 3apsaoB. DJIeMeHTapHbIN 15 nenens
3apsa. CTpoeHue aroma

45 3aKOH COXPaHEHHs SIEKTPHUECKOTO 3apsaaa 15 renens

46 [IpOBOHUKH, JUDIEKTPUKH U HOIYIPOBOJHUKH 16 nenens

47 Ypok-koHpepeHIus "IaeKTpu3aIus B MOBCETHEBHOM 16 nenens
KUZHU"

48 Pemenue 3ana4 no Teme "3aKOH COXpaHEHUS 16 nenens
AIEKTPUUECKOTO 3apsiaa'

49 OnekTpryeckuil TOK. ICTOYHUKH 3JI€KTPUYECKOTO 17 nenens
TOKa
VYpok-uccnenosanue "Mccnenoanue nencTBus 17 "enens

50 AIEKTPUYECKOTO MOJISI HA MPOBOIHUKHU U

OUDJIEKTpUKN"




17 "Henens

o1 DNEKTPUUECKUN TOK B METAILIAX
52 DIEKTPUUECKUI TOK B )KHIKOCTIX M Ta3ax 18 nenens
53 DnekTpuyecKas Lelb 18 menens
54 Cuna Toka. AMIepmeTp 18 nenens
55 DJIEKTPUYECKOE HanpshkeHne. BonbT™erp 19 nenens
56 Jlaboparopnas padota "COopka U UCIIBITAHUE 19 nepmens
AIEKTPUYECKOM 1I€MU TOCTOSIHHOTO TOKa"
57 3aBUCHMOCTb CUJIbI TOKA OT HAapsbKeHUs. 3akoH Oma 19 nenens
JUIS y4acTKa [enu
Jlaboparopuas padota "VMccienqoBaHue 3aBUCUMOCTH 20 uenenst
58 CHJIBI TOKA, IPOTEKAFOIIETO Yepe3 PE3UCTOp, OT
HaNPsDKEHUS HA PE3UCTOPE U COMTPOTUBIICHUS
pe3ucropa"
59 DNEeKTPpUUYECKOe COTIPOTUBIIEHUE. Y IeIbHOE 20 »enens
COIPOTHBIICHUE
60 Jlaboparopnas padota "Onpenenenue yaenbHOro 20 Henens
CONPOTHUBIIEHUS TPOBOIHUKA"
61 Pemenue 3ana4 no teme "DnekTpuyecKoe 21 menens
COIIPOTHUBIIEHUE. Y IENIBHOE CONIPOTUBIIEHHE"
62 Pemenue 3a1au no teme "3akon Oma" 21 nenens
63 [TocnenoBarenpHOE U MapaieIbHOE COSTUHEHUS 21 menens

IIPpOBOAHHUKOB




JlaGopatopnas pabora "IIpoBepka mpaBuiIa CI0KEHUS 22 nenenst

64 HaNpsLKEHUH TIPU MOCIIe0BATEIbHOM COSTUHEHUN
JIBYX PE3UCTOPOB"

65 Pemenue 3anau no teme "IlocnenoBarenbHoe U 22 Henens
IapajulesIbHOE COEIUHEHUS TPOBOAHUKOB"

66 JlabGopaTopHas padota "IIpoBepka nmpaBuiia Jyisi CHITBI 22 menens
TOKa IIPU MapajuieIbHOM COEAMHEHUN PE3UCTOPOB"

67 Pemenue 3anay Ha npumeHenue 3akona Oma ass 23 uepenst
Pa3IMYHOTO COSAMHEHUS TPOBOTHUKOB

68 O/1C u BHyTpeHHEE CONMPOTUBIIEHUE UCTOYHUKA TOKA. 23 nenens
3akon OMa Jy1st MOJTHOM 1enu
Pewenue 3amau no reme "O/IC, BHyTpeHHEe 23 Henens

69 COINPOTHUBIIEHUE UCTOYHHKA TOKa. 3akoH OMa st
MOJTHOU 1ieru”

70 Jlaboparopnas padota "Onpenenenue I/1C u 24 menens
BHYTPEHHETO CONPOTUBIIEHNS UCTOYHUKA TOKa"

71 ITpasuia Kupxroga 24 nepens

" " 24 Henens

72 JlabopaTtopHas pabota "IIpoBepka npasui Kupxroda

73 VYpok-uccnenosanue "M3ydyeHue BONbT-aMIIEPHBIX 25 Henens
XapaKTEPUCTUK HETUHEHHBIX 2JIEMEHTOB"

74 Pa6ora anekrpudeckoro Toka. MomHocTh 25 uenenst
ANEKTPUYECKOTO TOKa

75 Jlaboparopnas pabota "Onpenenenue paboTh 1 25 Henens
MOIIHOCTH 3JIEKTPHUIECKOT0 TOKa"

76 3akon Jxoynsa-Jlenna. Ilorpedurenu 26 Henens

QJICKTPHUYICCKOI'O TOKA. KOpOTKOC 3aMbIKaHHUE




77

Ypok-koHpepeHmus "OObSICHEHNE U IIPUHITUT
NEHCTBUS TOMAIIHUX 3JIEKTPOHATPEBATEIbHbBIX
npuoopoB"

26 Henens

78

[TonroToBka K KOHTPOJIBHON PabOTE MO TeMe
"DnekTpuueckue 3apsabl. 3apsKEHHbBIE Tela U UX
B3auMojeiicTBus. [10CTOAHHBIN 31eKTpUUECKU TOK"

26 Henens

79

80

KontposnbHas padoTa mo teme "IIeKTpuIecKre
3aps/bl. 3apsHKEHHbIE TEla U UX B3aUMOACUCTBHUSL.
[TocTosiHHBIN 31eKTpUYECKUi TOK"

ITocTtostHHBIE MarHuTEl. MarHuTHOE 110JIe 3eMJIM U €TO
3HAa4YCHUC MJIA ) KU3HHU Ha 3emie

27 "Henens

27 Henens

81

VYpok-uccnenoanue "M3ydueHrne MarHuTHOTO MO
MIOCTOSIHHBIX MarHUTOB MPU UX 00bEIUHEHUU U
pa3zaeneHuu. Busyanusanus nosust NOCTOSHHBIX
MarHuToB"

27 uenens

82

OmneIT OpcTena. MarHuTHOE MoJIe 3JIEKTPUIECKOTO
TOKa

28 wenens

83

84

OngwIT AMnepa. MarsuTtHo€ I0JIe KaTyHIKU C TOKOM.
HpI/IMeHeHI/Ie QJICKTPOMArduTOB B TCXHUKE

Cuna AMnepa " OIIpCACIICHUEC ee HaIllpaBJICHUA

28 Henens

28 Henens

85

Pemenue 3amau mo reme "Cuita Ammnepa u
ornpezeneHue e€ HanpasaeHus"

29 uenens

86

87

ONeKTpOABUTaTEb IOCTOSTHHOTO TOKA.
Hcnons30BaHMe 27EKTPOABUTATENEH B TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIOPTE

Jlaboparopnas pabota "M3yueHue aeicTBus
MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM"

29 Henens

29 Henens



88 Ypok-koupepenmus "TIpakTrudeckoe mpuMeHEeHUE 30 Henenst
AJIEKTpOJBUTATENCH"

89 JlaGopatopnas pabora "KoHcTpyupoBanue u 30 Hexenst
u3y4eHue paboThl AJIeKTpoiBUTaATEINS"

90 JlabopaTtopHas padota "U3mepenne KII1]] 30 Henmens
3JIEKTPOJIBUTATEIbHON yCTAaHOBKH"

91 OmnpiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM 31 nenens
nHaykiuu. [Ipasuno Jlenna

92 VYpok-uccnenosanue "MccienoBanre n3MeHEHUM 31 venens
3HAYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKa"

93 Pemenue 3ana4 no teme "3aKOH JIEKTPOMAarHUTHOM 31 nenmens
naaykuuu. [IpaBuno Jlenna"

94 OnekrporerepaTop. CriocoOb! MOTydeHUS 32 menens
ANEKTPOIHEPTUH
Ypok-koH(pepeHIHs "DIESKTPOCTAHIIUN HA 32 nenmens

95 BO300HOBJISIEMBIX UCTOYHMKA 3HEpruu. [Ipobiemsl
9KOJIOTMH. TOMIUBHBIE AIEMEHTHI U AIEKTpoMOoOmIn"

9% ITonroToBka K KOHTPOJIBHON paboOTE MO TeEMe 32 Henens
"DNIeKTPOMarHUTHBIE SIBJICHUS"

97 KonrponbHas pa6ora "DIeKTPOMAarHMTHBIE ABJICHUS" 33 menena

98 PaGora ¢ Tekctamu 1o Teme "TemIoBsle sBeHus" 33 menena

99 Pabota ¢ Tekcramu 1o Teme "DIeKTpuIecKue 3apsibl. 33 menens
3apspKeHHbIE Tela U UX B3auMojeicTaue"

100 Pa6ora ¢ Texkctamu no teme "llocTostHHBIN 34 menens
NEKTPUYECKUI TOK"

34 nenens

101

PabGora ¢ Tekctamu o teme "MarauTHbIE IBJICHUS"




102

Pabota ¢ Tekcramu o Teme "DIeKTpoMarHuTHas
UHAYKIUA"

34 nenensa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

22.5




9 KJIACC

KoanuecTBo 4acoB

Ne
w/n Tema ypoka Kontposabnbie Ilpaktnueckne Jara m3yuenus

Mexannueckoe nBmwkeHue. MarepuanbHas Touka. CrocoObl

1 1 Henmens
OMUCAHUsI MEXaHUYECKOTO JBUKEHUS
Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO

2 1 Henmens
JIBIDKECHUSI
BekropHble BETUYUHBI, ONIEPALIMU C BEKTOPaAMU, IIPOEKIINU

3 1 Henens
BEKTOPOB
Pannyc-BekTOp MaTepraJIbHON TOYKH, IEPEMEILICHUE HA

4 1 nepens
IJIOCKOCTH

5 PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHUE 2 Henens

5 Pewenue 3anau no reme "PaBHOMEpHOE IPSAMOIIMHEHOE 2 Henens
IBHKeHHne"

7 HepaBHomepHoe npsimonuneiiHoe apmxeHue. Cpentss u 2 Henens
MTHOBEHHAsI CKOPOCTh TeJla TPU HEPABHOMEPHOM JABUKEHUU
JlaboparopHas pabota "Onpenenenue cpeHel CKOPOCTH 2 Henens

8 CKOJIbJKEHUsI OpycKa WU JABMKEHUS [IapUKa MO0 HAKIIOHHON
MJI0CKOCTH"

9 PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHHUE. Y CKOPEHHE 3 Henens

10 CKOpOCTh PaBHOYCKOPEHHOT'O MPSIMOJIMHEMHOTO JBUKECHHUSI. 3 Henens
I'paduk ckopoctu

1 Pemenue 3agau no reme "CKOpOCTh paBHOYCKOPEHHOTO 3 Henens
MPSIMOJIMHEMHOTO IBH>KEHUS"

12 Ilepemenienne npu paBHOYCKOPEHHOM MPSMOINHENHOM 3 Henens

JBUXXCHHUH



13 JlabopaTtopHas pabota "OnpeesieHue YCKOPEHUs Tea Mpu 1 4 nenens

PaBHOYCKOPEHHOM JIB)KEHUU 110 HAKJIOHHOM mockocTu"

Pemenue 3anau no teme "llepemenienue npu 4 nenens
14 ABHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKEHUU" 1

|y YCKOp P A

JlaGopaTtopHas pabota "HMcciaenoBaHue 3aBUCUMOCTH ITyTH 4 nenens
15 OT BPEMEHH TPHU PABHOYCKOPEHHOM JIBFDKCHHH 0€3 1

HayaJbHOU CKOPOCTH"

padudeckast MHTEpIpPETaIUs YCKOPEHHUsI, CKOPOCTH, 4 nenens

16 MPONICHHOTO yTH U MIepEeMEIICHUS ISl IPSIMOIMHEHHOTO 1

JIBUKCHUS

Pemenue 3amau mo teme "I'paduueckast nHTEpHIpETAIHS S Henend
17 YCKOPEHHUS, CKOPOCTH, IIPOUIEHHOIO ITYTH U NIEPEMEILLECHNUS 1

JUISL IPSIMOJIMHEMHOTO IBUXKEHUS"
18 VYckopenue cBoboaHoro nagenust. Oneitsl [anunes S Henend
19 Pemenue 3amad mo reme "Y ckopeHrue cBOOOIHOTO MaaeHus" 5 Henens
20 JIBukeHue tena, OpOIIEHHOT0 MO/ YIJIOM K TOPU30HTY S Hezend
21 Pemenue 3a1a4 no teme "J[BuxkeHue Tena, OpoIIEHHOTO MO 1 6 Henens

YIJIOM K TOPU30HTY"

JIabGopartopHas pabora "ccnenoBanue BMKEHUS Tea, 6 Hemes
22 1

OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
93 Pemenue 3ama4 no teme "J[BuxkeHue noj 1eicTBueM 1 6 Henens

YCKOPEHHSI CBOOOTHOTO TajeHus"
24 JIBU>KEHUE 110 OKPYKHOCTH 1 6 Henens
25 JInneliHas 1 yrimoBas CKOPOCTh, IEPUOJ M 4aCTOTA 1 7 Henens
26 CKOpoOCTb 1 YyCKOPEHME MTPH IBUKEHUU 110 OKPY>KHOCTH 1 7 Henens
27 Pemenne 3anau no reme "JIBuxkeHne o OKpyKHOCTH" 1 7 Henens




28 Ypok-koHpepennus "Pacro3naBanue v npuOIMKEHHOE 1 7 Henens
OIMCAaHUE PA3NIUYHBIX BUI0B MEXaHUYECKOTO JIBHKEHUS"
29 [MonroroBka Kk KOHTPOJIBHON pabOTeE MO TeMe 1 8 Henens
"MexaHUYEeCKOe IBIDKEHUE U CIIOCOOBI €r0 ONMUCaHusI"
30 KoHnTtpoibHas padota mo teme "MexaHnuecKkoe JTBIKEHUE U 1 8 Henmens
crocoObl ero onucaxHus"
31 [lepselii 3axoH HptoToHa. BekTop cuiibl 1 8 nenens
32 Bropoii 3akon Heiorona. PaBHopelicTBytomas cuna 1 8 Henmens
33 Tpertunii 3akon Herotona. Cynepno3unus Cui 1 9 Henens
34 Cuna ynpyroctu. 3akoH ['yka 1 9 nenens
35 Pewenue 3ampau no reme "Cuia ynpyroctu" 1 9 Henens
JlabopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTU CUJTBI 9 Henens
36 YIIPYTOCTH, BOSHUKAIOICH B MIPYXUHE, OT CTEIICHU 1
neGopManuu IpyKUHb"
37 Cuna tpenus. Koapuument tpenus 1 10 nenens
38 JlaGopaTtopHast padota "Onpenenenue kodpduirenta 1 10 menmenst
TPEHUs CKOJbXKEHUs"
39 JlabopaTtopHast pabota "HcciaenoBaHue 3aBUCIMOCTH CHJITBI 1 10 menmenst
TPEHHSI CKOJILKCHHS OT CHJTBI HOPMATBHOTO JaBJICHUS"
40 JIBuKeHHe Te M0 OKPY>KHOCTH MO JEHCTBHEM HECKOIBKUX 1 10 nenens
cuIl
41 3axkoH bepHymu u noxbEMHas cuiia Kpblia 1 11 nenens
Ypok-koHpepenus "CoBpeMEeHHbIE IeTaTebHbIC 11 nenens
4 anmaparsl, CyJia Ha IMMOABOIHBIX KPBLIbIX, aHTUKPHLIO Ha 1
CKOPOCTHBIX aBTOMOOWIISIX. J[BIDKEHHE TI0e3/1a Ha
MarHUTHOM moymike"
43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TSATOTEHHUS 1 11 nenens



44 JIBr>KeHue TeJl BOKPYT TPaBUTALIMOHHOTO LieHTpa. [lepBas 11 nenens
KOCMHYECKasi CKOPOCThb
45 HeBecomocTh u neperpysku 12 nenenst
46 PaBHOBecue MaTepuanbHO TOuku. AOCOIIOTHO TBEPIOE 12 nenens
TEJIO
47 MowmeHT cuisl. [IpaBuino MOMEHTOB 12 nenens
48 VYpoxk-uccienosanue "OnpeneneHue HeHTpa TIKECTU 12 menens
pa3IMYHbIX Ten"
49 HNmnynec Tena. U3menenne nMirynsca. MIMnyibce Cuibl. 13 nenens
VYupyroe u Heynpyroe B3auMoJieiicTBue
50 3aKOHBI U3MEHEHHUS U COXPAHEHUS UMITYJIbCa 13 menmenst
51 PeaktuBHOE nBMKEHIE 13 menens
52 Pemenue 3a1au no teme "3aKkoH cOXpaHEHUs UMITYJIbCA. 13 nenens
PeaktuBHOE ABM>KEHNE"
53 Mexanuudeckasi paboTa U MOLUTHOCTb 14 nenens
o4 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS 14 nenens
JlaGopatopHas pabota "OnpezneneHne paboThl CUIIbI TPEHUS 14 nenens
55 MPY PABHOMEPHOM JIBMKEHHUH TeJia 10 TOPU30HTAIBHOMN
noBepxHocTu"
56 CBsI3b 3HEPrUM U pabOTHI 14 nenens
JlaGopaTtopHast pabota "Onpenenenne padoThl CHITbI 15 nenens
S7 YOPYTOCTH MPH NOJABEME IPy3a C HCIOJIb30BAHUEM
HEIMOABMKHOTO M [OIBIXHOTO OJIOKOB"
58 [ToTentmanpHast YHEPTUS 15 menens
59 Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUU 15 nenens
60 3aKOH W3MEHEHHUS U COXPAHEHHUs MEXaHUYECKOM dHeprun 15 nenens




61 Pemenue 3anau no teme "3aKoHbI U3MEHEHUS U COXPAHEHUS 16 nenens
MEXaHU4eCKOM sHeprun"”

62 [MonroroBka Kk KOHTPOJIBHON pabOTeE MO TeMe 16 nenens
"B3aumopeiicTBue Ten. 3aKOHbI coOXpaHeHus "

63 KoHnTtposnbHas pabota o teme "B3anmoserictBue Ted. 16 menens
3aKOHbI COXpaHeHus"

64 Konebarensnoe nBuxenne. OCHOBHbBIE XapaKTEPUCTHKU 16 nenens
KoJIe0aHUi: Iepro/I, 4acTOoTa, aMILUIUTY 1a
MaremaTnueckuii U Ipy>KMHHBIN MasTHUKH. JlabopaTopHas 17 nenens

65 paborta "HccnenoBanue 3aBUCUMOCTH TIepHOa KojeOaHnui 0.5
rpy3a Ha HUTH OT JIIMHbI HUTH"
JlaGopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH 17 nenens

66 nepuoaa KoaebaHui mpyKMHHOTO MasiTHUKA OT MaccChl 1
rpy3a"

67 I"apMoHnueckue KoeOaHus 17 wenens

68 JlaGopaTtopHast pabota "M3mepeHne yCKkopeHusi CBOOOTHOTO 1 17 nenens
mageHus"

69 3aryxatomue KojnebaHus. BoiHyX/1eHHbIE KOJIeOaH s, 18 nenens
Pesonanc

70 [IpeBparenue sHepruu Mpu KoIeOATETLHOM JABUKECHUU 18 menmens

71 VYpoxk-uccnenonanue "[IpoBepka He3aBUCUMOCTH NEPHO/IA 1 18 nenens
Kosie0aHul Tpy3a, MOJIBEIIEHHOTO0 K JIEHTE, OT Macchl rpy3a”

72 MexaHnyeckue BOJIHBI: MPOAOIBHBIE U MONEPEUHbIE 18 nenens

73 CBolicTBa MEXaHUYECKUX BOJIH. JJTMHA BOJIHBI K CKOPOCTh 19 menmens
€€ pacpoCTpaHEeHUs!

74 Ypok-uccnenoBanue "Habmonenue naTepdepeHnu u 1 19 nenens

T paKIUU BOJIH Ha MMOBEPXHOCTH BOBI"




75 Ypok-koH(pepenmus "MexaHnuecKrue BOJIHBI B TBEPAOM 19 menens
tene. CelicMUYecKue BOJIHbI"

76 3Byk. PacmipocTpanenue u oTpakeHue 3ByKa 19 menens

77 Pemenue 3amay o reme "3ByK" 20 menensa

78 Ypok-uccienoBanue "IKCIEPUMEHTAIBHOE ONPEICICHIE 20 nHenmenst
IPaHUL] YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KojeOaHui"

79 ['poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYCCKUN PE30HAHC. 20 nenenst

80 Ypok-uccienosanue "HaOmonenne u 00bsICHEHHE 20 nenmens
aKyCTMUYECKOI'0 pe3oHaHca"

81 Undpas3syk u ynbtpassyk. Kondepenmnus "Hcnonb3oBanue 21 nenenst
YIIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTUsX "

82 DIIEKTPOMArHUTHOE I0JI€ U 3JIEKTPOMArHUTHbIE BOJIHBI 21 nenens

83 CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH 21 "enens
Ypok-konpepenius "Llkana 31eKTpOMarHUTHBIX BOJH. 21 nenens

84 Hcnonp30BaHne 2IEKTPOMArHUTHBIX BOJH JIJIs1 COTOBOM
cBs3u. Paguonokauus. Kocmuueckas cBssp "

85 Pemenue 3a1ay Ha onpe/eieHrne YacTOThl U ITTUHBI 22 nenens
AIEKTPOMArHUTHOUW BOJTHBI

86 DneKkTpoMarHuTHas mpupoaa ceera. CKOpoCcTh CBETa 22 Henens

87 BonHoBbIe cBOliCTBa cBeTa: MHTEpdepeHLus U Tudpakuus 22 "enens

88 JlyueBast MoJienTb CBETA U TEOMETPUYECKAS OTITHKA. 22 Henens
Hcrounnku cBera

89 [IpssmonuHeitHOE pacpocTpaHEeHHE CBEeTa. 3aTMEHUs 23 Henens
Connua u JIyHbl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio 23 Henens

91 [Toctpoenue nzobpaxeHuit, chopMUPOBAHHBIX 3€PKATIOM 23 Henens




92 [Ipenomiienue cBeta. 3akoH npeaoMieHus cBera. [lomHoe 23 Henens
OTpakeHHE CBETa.
JlabopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH yriia 24 nenenst
93 NPEJIOMIICHUS OT YIJjla MaJeHusl CBETOBOTO JIy4a Ha TPpaHUIle
«BO31YX-CTEKIO»"
94 Ypok-uccienoBanue "AHanu3 1 00bSICHECHHE ONITHYECKOTO 24 wenensa
Mupaxa"
Ypok-koHpepenus "Vcnonb30BaHne NOTHOTO 24 nenens
95 BHYTPEHHETO OTPa)KEHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
96 Jlun3a, X011 Tydei B TUH3E 24 nenens
97 ®dopmyna TOHKON JIMH3BI 25 "Henensa
08 JlaboparopHuas padota "Onpenenenue (HOKyCHOTO 25 "enmens
PacCTOSIHUSA U ONITUYECKON CUJIbI cOOMparoIiel TUH3bI"
99 [omyuenne n300pa>keHHiA C TOMOIIBIO COOMPAOIIEH 1 25 Henens
paccenBarOLIEn JTUH3
100 VYpok-koHdpeperuus "[IpuHunn 1eHcTBUS ONTUYECKUX 25 Henens
npubopoB (MUKPOCKOM, Teneckor, ¢potoanmnapar)"”
101 I'ma3 kak ontuyeckasi cucreMa. bu3opykocTs n 26 Hemens
JATbHO30PKOCTh
102 Paznoxenue 6enoro csera B ciektp. OnbiTel HploTOHA. 26 Henens
CrnoxeHne CreKTpallbHBIX IBETOB. Jlucriepcust cBera
VYpoxk-npaktukym "HaGmroienne u o0bsiCHEHHE OIBITOB IO 26 Henens
103 pas3ioxeHuto 6enoro ceera B crektp. [lomyuenue 6emnoro
L[BETA [P CJIOKEHUHU 1IBETOB"
104 OmnpiTe! Pesepdopaa u ruraneTapHast MoJIeNb aToMa 26 Henens
105 ITocrynartel bopa. Mozaens aroma bopa. Ucniyckanue u 27 nenens

IOTJIOICHHUE CBETAa aTOMOM.




106 KBanTsl. JInuneiiuarbie crieKTpsl 27 nenens

107 Ypok-nipaktukym "HabiroeHre CIUIONIHBIX U JIMHEHYaThIX 27 nenenst
CIEKTPOB U3JIy4€HUs U UCITyCKaHus"

108 PannoaktuBHOCTh. Anb(a-, 6eTa- U raMMa-u3JIydeHUS 27 "Henensa

109 Crtpoenue aToMHOTO sijipa. HykJIoHHAs MOIeTh aTOMHOTO 28 Henmens
sanpa

110 PannoaktuBHbIC NIpeBparnieHus. M3oTombl 28 "Henensa

111 [lepuon momypacmnana 28 nenens
Ypok-koHpepenus "JleiicTBue paiiOaKTUBHBIX U3TyUCHHM 28 Henens

112 HAa JKUBBIE OPTaHU3MBI. 3alIUTa OT PAAHMOAKTUBHOTO
u3nyyeHus"

113 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO U 29 nenens
MacCOBOT'O YHCET

114 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU 29 Henens

115 Pemenue 3aau o teme "SnepHbie peakuu. DHEPTUst 29 Henens
cBsA3H"

116 Peakuuu cunTesa u neneHus siep. CcTOUHUKH SHEPTUU 29 Henens
Connua u 38€31

117 VYpoxk-koHpepenuus "AnepHast sHEPreTUKA. IKOJOTUUECKUE 30 Henmens
po0JIEMBI sIIEpHON SHEPreTUKH"

118 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "Konebanus u 30 nenens
BOJIHBIL. CBETOBBIE U KBAHTOBBIE SIBJICHUSA"

119 Konrtpomnsnas padora o reme "Konebanus u BOJTHBI. 30 menens
CBeTOBBIEC U KBAHTOBBIE SIBJICHUSA"

120 Pemenue pacdeTHbix 1o TeMe "MexaHHUYECKOE BIKEHHUE" 30 Henens

121 Pemienune pacueTHBIX U KAYECTBEHHBIX 33/1a4 110 TEME 31 nenens

"B3zaumMonencrBue Tea"



Pemenne PACUCTHBIX U KAYCCTBCHHLBIX 3aJia4d 110 TCMC

31 "Henensa

122 "3aKOHBI COXpaHEHHMS YHEPTUU U UMITYJIbCA" 1

123 JlaboparopHbie paboThI 10 TeMe "MexaHndeckoe 1 1 31 nenenst
nBmKeHue"

124 JlaGopaTtopHblie paboThI 110 Teme "B3aumoneiicteue ten" 31 nenenst

125 JlaGopatopusbie paboTsl 1o Teme "IIpocTeie MeXaHU3MBbI" 32 nenens

126 Pemennie pacueTHbIX M KaU€CTBEHHBIX 33]1a4 [10 TEMeE 1 32 nenens
"TerioBble nponecch”

127 Pemienne pacueTHBIX U KAYECTBEHHBIX 33]a4 110 TEME 1 32 nenens
"Bnaxxnocts"

128 Pemenne pacueTHBIX U KaueCTBEHHBIX 3a7ad 1o Teme "KI1/] 1 32 nenens
TEIUIOBBIX ABUTATEIEH"

129 Pemienune pacueTHbIX U KAUYECTBEHHBIX 3a/1a4 110 TEME 1 33 Henens
"3aKOHBI MIOCTOSTHHOTO TOKA"

130 Pemenne pacueTHBIX U KaueCcTBEHHBIX 3a7ad 1o Teme "KI1/] 1 33 Henens
JJIEKTPOYCTaHOBOK"

131 JlaboparopHbie pabOTHI 1O TeMe "3aKOHBI TOCTOSHHOTO 1 33 Henmens
ToKa"

132 JlaGopatopHsbie paboTsl 1o Teme "CBeToBbIe BICHUS" 1 33uenens

133 Pabota c Texkctamu 1o Teme "3aKOHBI COXpaHEHUS B 1 34 menens
MexaHuke"

134 Pa6ora ¢ Texkctamu no Teme "Konebanus v BOJTHBI" 34 nenens

135 Pabora ¢ Tekcrtamu o TeMe "CBeTOBEIE SIBJICHUS" 34 wenens

136 PaGora ¢ Texctamu no Teme "KBaHtoBas u sinepHas puzuka” 34 menens

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 24.5






YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o @usuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOuuk Ilepeimkun U. M., MBanos A. .,
7, AxmonepHoe obmiectBo «M3narenscTBo «IIpocBerienne

o @usuka: 8- kitacc: 0a30BbIN ypoBeHb: yueOuuk Ilepeimkun U. M., Banos A. .,
8, AkmronepHoe o6mecTBo «M3natensctBo «IIpocBemmenue»

o ®usuka: 9-ii kiacc: 6a30BbIi ypoBeHb: yueOuuk Ilepeimkun U. M., I'yrauk E. M.,
Upanos A. U., [lerpoa M. A., 9, Akumonepaoe oobmiectBo «3naTenbcTBO

«IIpocBenienue

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

o ®usuka, Msxkumes I'.51., Byxosues b.b., Corckuit H.H. nox penakmueit
[TapdentbeBoit H.A., 10 Akinoneproe odmectBo «M3natenscTBo «IIpocBerieHne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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e https://resh.edu.ru/subject/28/9/



https://resh.edu.ru/subject/28/7/
https://resh.edu.ru/subject/28/8/
https://resh.edu.ru/subject/28/9/

