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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 ¢ yuérom deaepanbHON pabouel MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWN, W Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIPEIMETHBIC 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
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTUKE PAa3BUTHS IMPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOPA3YyIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TTPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTyUYeHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

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

W3yuyenune ¢u3uku Ha YIyOJIEHHOM YpOBHE TIpENIojaraeT yBEpEHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJb30BaTh HAy4YHBIE JOKA3aTeIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW  pelIeHHEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

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

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax Oyayien
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 0011ero 00pa3oBaHuUsI.

JlocTmxeHrne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX 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/IaHUS W UCHOJB30BaHUS (U3MUECKUX MOJeNel, BKIIoYas TBOPUECKHE U
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBJICHHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEIOBaHMsI, aHATTM3UPOBATh MOJYyUYEHHbIE 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 €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBonutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka o mpupone. SBieHus Npupoasl (JIEMEHTHI COAEPIKAHUSA,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wsmepenne Qusnuecknx BeauuuH. OTanoHbl. Dusmueckue mnpubdopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAy4HBI METOJ] TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momanau u 00bEMa. MeTo 1 ajJeTKu.

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 0 CTPOCHUH BeleCTBA.

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

JIBrkeHne wuactui BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoil. bpoyHoBckoe aBmxenue. [uddys3us. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaIIIMYeCcKnX) Tell. B3anMOCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHrueM. OCcoOOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Ornenka 1uaMeTpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHUEM QoTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MajJeHHE KaK MpUMEpP HEPABHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUST 00 OTHOCHUTENIBHOCTH JBWXKeHUs. CloXeHUE CKOpPOCTEed ISl Tell,
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
KOJJMYECTBOM MOJIEKYJl B efuHuIle o0béma BemectBa. CMecH M CIUIAaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynmpyrocTd M 3aKoH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJICHHUE TATOTEHUS W CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
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.

N3mepenne CKOpOCTH MPSIMOJIMHEUHOTO JBUKEHUS.

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 JIBMXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEIN 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 MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl YMEHBIICHHS H YBETUUCHUS JaBICHUSI.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3za OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
[I'uapocratuueckuit  mapagokc. CooOmaronmecss cocyabl. [ 'mapaBnnueckue
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(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHUS BBITAKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAJIKHUBAIOMICH CHIIBI OT 00BEMa MOTPYKEHHONU B KHUIKOCTh
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.

Jlabopamopuwie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHhI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUS pbluara K OJIOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpaleHre OTHOTO BHIA MEXAaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuyenue npaBuia peluara Jjis MOABUKHOTO M HETIOJBUXKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TeIoBOE€ paclIMpEHHEe M C)KaThe. 3aBUCUMOCThH JABJICHHS Ta3a OT
00BEMa, TeMIepaTypsbl.

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

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepeaaya 151 COBEpLICHUE paboTHI. Bunpl TEILIONEPEAAYHN:
TEILUIONIPOBOHOCTh, KOHBEKIUSA, U3ydeHUEe. Buapl Terionepenauu B MpUposae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HachlllleHHBI M HEHACcBILICHHBbIM map. BraxHoCTb
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpPAaHEHMUS M NPEBPALICHUS JHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

M3meHeHne paBiieHUs Ta3a MpU HM3MEHEHHMM OOBEMa M HarpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



Habnronenue kuneHusl.

HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMiepartypbl MpPU MOMOIIU KUIAKOCTHOTO TEpPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT e€ro o0bémMa ®
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstuer BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IIpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHUS JICKTPUUIECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTtpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HANPsKEHUE. AMIIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE CoeIMHeHHE NpoBOAHMKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
npoBoAHUK ¢ TokoM. Cwia Awmmepa u omnpeeneHue €€ HamnpaBICHUS.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUs IT0JI0COB MarHUTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOIBUTATENlb MOCTOSHHOTO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIbI TOKA, IPOTEKAIOIIETO YEPE3 PEIUCTOP, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeabHOr0 CONPOTUBIECHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKO0HA OMa 1JI MOJTHOM 1EMN.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O  HKCCIEIOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM HMHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cB0OOHOTO MageHus. OnbIThl [anunes.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBoiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapartbl, CyJa Ha TOJBOJHBIX KpBUIbSIX, AHTHKPBUIO HA CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EpETPy3KH.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEprus CxKATOW NPy UHbl. KuneTnueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHECHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBUOKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbCca IPH YIIPYTOM B3aHMMOJICVCTBUH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEHMILEro pPaBHOMEPHOTO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIiiy MPY>KUHBI.

OmnpeneneHue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TEJa IO
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 KOJCOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [IpoponbHble W momnepeuHble BOJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MH]pa3Byk u ynbTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuii Ted TOA JACHCTBUEM CHJIBI TSXKECTHU M CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue 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 4acTOThI U MEPUOJia KoJeOaHUM MaTEMaTUUEeCKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCHUMOCTH Tiepuojaa KojebaHuW Trpys3a, MOJBEIICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznen 10. DneKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne ONBITOB IO HAOIIOIEHUIO HHTEP(EPEHIINH U TUPPAKIIH CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkanmo. 3akoH oTpaxeHus cBera. IlocTpoeHue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOM JMH3BL IlocTpoenue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpabHBIX LBETOB. J(ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakeHUi C TOMOILBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomryuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXEHUST CBETOBOIO Jydya OT yrIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QPOKYCHOTO pacCTOSHUS M ONTHUYECKOW CHIIBI COOUparouiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
L[BETOBBIE (PUIIBTPBHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanne u norniomeHre cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-usnydyeHusi. CTpoeHHue aTOMHOTO
anpa. HykionHas Mopenbs aromHoro sapa. Msoronel. PannoakTtuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4€HHUI HA )KUBbIE OPraHU3MBbI. 3aIUTa OT PAAUOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenust suaep. Mcrounukm sHeprum ConHua u 3BE3A. SlnepHas 3HepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U TTOTJIOLICHHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uznydeHus NpUpOJHbIX MUHEPAIOB U IIPOITYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

N3mepenmne paairoakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHEHUE U ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHOl  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YIJUIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

N3ydenue (u3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpPaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate nzydeHus GuU3NKU HAa YPOBHE OCHOBHOTO 00IIIETr0 0O0pa3oBaHUS
y oOyuaromierocst 6ynyT copMUpOBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

e I)nampuomuuecxkozo eocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYeCcKoil HayKH;

IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(HU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIEHUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuky;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
YYEHOT0;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSATHE ICTETHUUYECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHMYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HayKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJbTYPBHI;

OpUEHTAIlUsl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPO/IHI;

pa3BUTHE HAY4YHOW JHO003HATEIBLHOCTH, WHTEpPEca K HCCIEN0BATEIHCKON
JeATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOUUOHATLHO20 O1AZONOSYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJ O€30MacHOr0 TOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OJJIEKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;



c(hOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PCIICHHHM IpaKTHYECKUX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, TOpoja, Kpas) TEXHOJOTHYECKOH U COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHIM;

WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOoheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha MPUMEHCHHE (U3WYECKUX 3HAHWU JUIsS pEIIeHUs 3a7ad B
00JIacCTU OKpYKalollel cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OLICGHKH UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

OCO3HaHHUE TJI00AJBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM W MyTed Hx
pellIeHus;

e 8)adanmayuu K UBMEHAIOWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJCUCTBUU TPHU BBHIMIOJTHEHUU WCCIEIOBAaHUN U
MPOEKTOB (PU3NUECKOIN HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

IJJAaHUPOBAHUE CBOETO PAa3BHTHS B TPHOOPETCHUM HOBBIX (DU3NUSCKHUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBISATH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJI30BaHUEM (DU3NUSCKUX 3HAHUIA;

OIIEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI Cpeay,
BO3MOYKHBIX TJ100QIBHBIX TTOCIEACTBHUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4COHBIE  JCWCTBHS,  PETYJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(siBEeHUI), KMaccu(UUUpPOBATh UX;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTPUBAEMBIX (akTax,
JTAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TMPUYUHHO-CIICJICTBEHHBIE CBA3U IMPU HW3YYEHUU (DU3NYECKUX
SBJICHMA M IIPOLIECCOB, JENaTh BBIBOJbI C HCIIOJIb30BAHUEM JENYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIIBUraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bU3MYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILICHHUS, BHIOOpP Haubojee MOIXOJSIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTE MO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(POPMAIMIO, OTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS I HKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

MIPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTATh MPEIINOIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora c nundopmanueii:

IPUMEHATh PA3JMYHBIE METOJbl, HHCTPYMEHTBl M 3alpOChl NP TIOUCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPEICTABICHMUS;

OLICHMBATh HAIEKHOCTh HMHMOPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM
yUHUTENEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHGOpMallMl U WJUIIOCTPUPOBATh peEIIaeMble 33Jaud HECJIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU Tpadukoi 1 nX KOMOMHAITUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKTAaeMOH TEeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHWE 3aJa4dl W IOJJepKaHue
O1arokeIaTeIbHOCTH OOIICHUS;



COIOCTABIISATh CBOU CYXKJIEHHSI C CYXKACHUSIMU APYIMX YYACTHHKOB AUAIIOra,
OOHapyXHBaTh Pa3IU4ME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTABIATh PE3YJIbTaThl BBHINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOCKTA);

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

IPUHUMATD LEIH COBMECTHOM JESTEIBHOCTH, OPraHU30BBIBATh JEHCTBUS 11O
e€ MOCTWKEHUIO: paclpelesiaTh poJid, OOCYXAaThb IMPOLECCHl M PEe3yNbTaTh
COBMECTHO pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

BBIIIOJIHATh CBOKO YacThb padOThI, JOCTUras Kaue€CTBEHHOIO pPe3yJibTara IIo
CBOEMY HANpaBJICHUID M KOOPJAWHUPYS CBOM JEUCTBHUS C JPYTMMHU YJIE€HAMHU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATEIBbHO CPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryisiTuBHBIe YHHBepCcaJbHbIe y4eOHble JAeiicTBUS
Camoopranusamnus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsAX, TPEOYIOMUX IS
perieHus pU3NIECKUX 3HAHUIM;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pElleHUM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISATh AJITOPUTM pelIeHUs (PU3NYECKON 3aJauu WIn
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIEKBAaTHYIO OLIEHKY CUTyalluy U IpeajiaraTh iaH €€ U3MEHEHMUS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS])  pe3ysIbTaToB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS
(GU3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBUSM.

CTaBUTh ce0s1 HA MECTO JPYroro yejoBeKa B XOJ€ CIopa WIH JUCKYCCUM Ha
HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYTOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI



K xoniy oOy4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE U XMMHUUYECKHUE SIBIICHUS, HAOJIOICHNUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYWH, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSHHUS BemecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYyIOWIAsi cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BCILIECTBA, PABHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JIB)KECHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHUE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3HYECKOe SIBJICHHUE;

pacro3HaBaTh  NPOSIBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTU, TPEHUS, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIACIATH CYIIECCTBEHHbIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIE CBOMCTBA TEN W (PUIMUECKUE SIBJICHUS, HCIOIB3YS
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC TeJa, Cujla TpPEeHUS,
JaBJieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckass padoTa, MOIIHOCTh, IJIEYO CHJIbl, MOMEHT CHJIbI, KOA(PUuIueHt
MOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHUS), IPU
OMMUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYMH,
uxX O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA TeJ, (U3UMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl CWl (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOe
MPAaBWJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHMYECKOW HSHEpruu, NpU 3STOM
JlaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W 3alMCHhIBATh €ro0 MaTeMaTHYECKOe
BBIpAXKEHUE;



CTPOUTH MPOCThIC (PU3MUECKHE MOJEIU PEAThbHBIX OOBEKTOB, MPOIIECCOB H
SIBJICHWM, BBIJCIATh MPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBONCTBA
00BEKTOB, MPOTIECCOB, SIBICHUHN, MPUMEHITh GU3UICCKUE MOJCIHN ISl OOBSICHCHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUYEeOHBIX 3a/1a4;

OOBSACHATHh (PU3NYECKUE SBJICHUS, MMPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYEHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPAThH aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpACCYyX JACHUH C ONoOpod Ha HU3Y4YEHHBbIE CBOMCTBa
bu3MYeCcKuX SBICHUH, (PU3NIECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTth pacy€THble 3a7auu (B 2—3 ACHCTBHS) MO M3ydyaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aieKBaTHYIO (GU3UYECKYI0 MOJIENb, C UCIOJIb30BAaHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHE 3a/adM, BBIABIATH HEAOCTAIONINE WM W30BITOYHBIC
JaHHBIe, OOOCHOBBIBATH BHIOOP METOJa pEIICHUS 3aJadyd, HCIIOJIb30BaTh
CIIPaBOYHBIC JaHHBIC, MTPOBOJUTH MAaTEMAaTHUECKHE MPEOOpa3oBaHUS W PaACUETHI,
OLICHUBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEIMYUHBI U
OTIPEJIENISITh PA3MEPHOCTh (PU3NYECKON BEJIIMYMHBI, MOJYYCHHOW MTPH PEIICHUU
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHIUTh TPH  TOMOIIU
bu3NUecKuX METOJI0B, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellleHUs, B
OMMMCAHWHM  HUCCJENOBAHMS  pACloO3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KECHHE
(TUMOTE3Y), UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YNIbTAT;

MIPOBOJIUTH OTBITHI O HAOIIOACHUIO (PU3MYECCKUX SIBICHUH WM (PU3MICCKUX
cBoMcTB Ten (nuddysus, TEIMIOBOE pPACIHIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH TMPH B3aMMOJICHCTBUU TEJl, TIepeiada JAaBICHHS KUIKOCTHIO
U Ta3oM, MPOSIBICHUE NEHUCTBUS aTMOCGHEPHOTO HaBJICHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIIOIEHNH, CAMOCTOSTETFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

MPOBOJUTH TMpPSAMbIE M KOCBEHHBIE W3MEpEeHHs] (DU3MYECKUX BEITUUYUH
(paccrositHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH W TBEPIOTO TeENa, CUjla TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/IyXa, BBITAJKMBAIONIAS CHJIA, JECHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTh
Teno, KOAI(PPUIMEHT TOJNE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHWU3MOB) C
WCITOJIb30BAHUEM aHAJIOTOBBIX M IHU(POBBIX MNPUOOPOB, 0OOCHOBHIBATH BBHIOOD
METO/Ma M3MepeHus, (PUKCHpPOBaATh MOKa3aHUS MPUOOPOB, HAXOJIUTH 3HAYCHUE



U3MEPSEMO BETUUYHUHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOJNUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
bu3nYecKuX BEIUYUH (3aBUCUMOCTHU IMYyTH PAaBHOMEPHO JBIIKYIIETOCs Teia OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJ, CHUJIbl YNPYTrOCTU OT YJUIMHEHUS
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpyXKEHHOM YacTU Teiaa M OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IJIOTHOCTH TeJa, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUHN TJIaBaHUsS TEJ, YCIOBUM paBHOBECHs pbluara
U OJIOKOB): COBMECTHO C yuuTeneMm ¢GOpMyIupoBaTh 3afady U THUIIOTE3Y
VCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPEJCTaBIISTh MOJTYYEHHbBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpaukoB, OILEHWBATh MOTPEIIHOCTH, JeNaTh BHIBOABI TI0 pe3yibTaTaM
WCCIICIOBAHMS,

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAIOUIMECS  COCYIbl, OapoMeTp, pblyar,
TTOJIBYDKHBIN Y HEITOABMIKHBIN 010K, HAKJIOHHAS IIOCKOCTD;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
quclie: TOJUIMITHUKH, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apEOMETpP), HCIONB3Yysd 3HAHUS O
CBOMCTBaxX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTHMYECKUX TMPOIECCOB TIpH
peleHny y4eOHO-TIPaKTUUECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIIATh OTOOP MCTOUYHUKOB MH(MOPMAITIHN (PU3UIECKOTO CONECPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3JIUYHBIX HMCTOYHHUKOB BBIJENATD



uHOpMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

WCITOJI30BaTh TP BBIMIOJTHEHUM YYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalIbl, PECYpPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3zoBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMCHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJMUYHO JieNlaTh KpaTKUE COOOIICHHS O pe3yibTaTaX MPOEKTOB WIM y4eOHBIX
WCCIICOBAHNM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YyYECHHBIN MOHATUHWHBIN
ammapar Kypca (GU3MKH, COTPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX NPOCKTOB M MCCIEAOBAHUN paCHPEEATh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauyaMu, CJICIAUThH 3a
BBITIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K koHiy oOyueHnus ¢ 8 knacce mpenMeTHbIE Pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATUSA (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHUSI BEUIECTBA, KPUCTALIMYECKUE U
amop(HbBIC TeNa, HACBHIIMICHHBIA W HEHACBHIIICHHBIA Map, CIOCOObI W3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOJHUKH,
MOJYIPOBOAHUKH, TUAJIEKTPUKHA, UICTOYHUKHU MOCTOSTHHOTO TOKA, SJIEKTPUUYECKOE U
MarHuTHOE MOJIs, ONTHYECKas CHUCTeMa) M CHUMBOJIMUYECKUM S3bIK (DU3HUKU TpHU
peIIeHNH YYeOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (C)KaThe), TEIIOBOe
PaBHOBECHE, MOBEPXHOCTHOE HATSXKECHUE, CMAUYMBAHHE, KAITWUIAPHBIC SIBICHUS,
UCIIApEHHUE, KOHJCHCAIMS, IUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE, CIIOCOObI
Terionepeaayu (TErIonpoOBOHOCTb, KOHBEKIUS, U3TyUYCHHUE), TEIJIOBBIE TTOTEPH,
IIEKTPU3ALMs TEJ, B3aUMOJACHCTBUE 3apsA0B, NECHUCTBUS DJICKTPUUYECKOIO TOKA,
KOPOTKO€E 3aMBIKaHHE, B3aUMOJICMCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOT'O MOJIsSI Ha
MPOBOJAHUK C TOKOM) [0 ONMHCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBIEHWE  M3YYEHHBIX  (PU3UYECKHX  SBJICHHM B
OKpyXaromeM wmupe (B TOM 4umcie (U3HYECKUE SBJICHHUS B TPHUPOJIE:
ITIOBEPXHOCTHBIE U KANWJUISIPHBIC SIBIICHUS B MPUPOJE, KPUCTAUIBI B HPHUPOJE,
usnydyenre CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHEra, JJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUUECTBO
JKUBBIX OPTaHW3MOB, MarHUTHOE TOJIe 3eMIIH, Apeid MOTI0COB, pOJIh MATHUTHOTO



nojisl JJIg KU3HUM Ha 3emiie, MOJSIPHOE CHUSIHUE), TMPU HTOM MEPEBOAUTH
MPAaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHbIE CBOMCTBA
(mpu3Haky) HGU3HMUECKUX SBICHMUIA;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tel W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOTHI, paboTa ra3a, yAelbHas TEIIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, yJElbHAsl TEIIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJI&KHOCTh  BO31yXa, OJEKTPUUYECKUN 3apsll, CHUJIa TOKa, DIIEKTPUYECKOE
HaIpsKEHUE, CONPOTUBICHUE MpoBoAHWKA, DJC B Ienu MOCTOSHHOTO TOKa,
ANEKTPUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHWUH TIPABMIIHBHO TPAKTOBATHh (PU3UUECKHUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEJIUYHH,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIUYHUHY C JPYTUMU
BEJIMYMHAMH, CTPOUTDH rpaUKU U3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIIMYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3UMYECKHUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEIIIECTBA, YpaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJECKTPUUYECKOTO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3UIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Oma g yuactka uenu, npaBuiia Kupxroda, 3akon OMa a1t OTHOM 1IeTH, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHUs SHEPrUHU, MPU ITOM pa3iuyaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN pPeaJbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHUM, BBIJECIATh IPU STOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABICHUHN, MPUMEHAThH (PU3MUECKUE MOJICNIU JI1 O0BICHEHUS
(buU3MYECKUX MPOILIECCOB U PEIICHUsS YUEeOHBIX 3a/1aY;

OOBSCHATHh (PU3UYECKUE SIBJICHHUS, TIPOIECCHI U CBOMCTBA TEJI, B TOM YKCJIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPeOyIOlUe YUCIECHHOTO OIEHHWBAaHUs
XapaKTePHBIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, IPU 3TOM BHIOUpATH aJCKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY pacCyKJICHUM C OIOpOM Ha U3YYEHHBbIE CBOMCTBA
bu3MYecKuX SIBICHUM, (PU3NUECKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2—3 ypaBHEHHs) IO
M3y4yaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (PHU3UYECKYIO MOJIEIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE U Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JTaHHBIE, 00OCHOBHIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCIMOJb30BaTh CIPABOYHbIE JaHHbIE, NPUMEHATh METOAbl aHaJlu3a



pa3MepHOCTEH, UCTIONIB30BaTh rpapUuecKkrue METOJbl PELICHHs 3a/1ay, TPOBOAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus U pPacu€Thl, OICHHMBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
(¢u3nYECKON BETMYHMHBI, IOTYYEHHON MPU PEILICHUH 331a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU TOMOUIU
¢u3nYeCKuX METOAOB, W TpeIjaraTb OPUEHTHUPOBOUHBIM CIOCOO pelIeHus, B
ONMCAaHWUU  UCCIIEJOBAHMsI  pACIO3HABaThb  IIPOBEPSAEMOE  MPEATIOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YJIbTAT;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB TeN (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJEHHs BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IMpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUU OT IBETa M3JIydarolled (MOIJIOMIAOIE) NOBEPXHOCTH, CKOPOCTh
UCIIAPEHUsI BOJBI OT TEMIIEPATypbl JKUIAKOCTH M IUIOIAAU €€ IOBEPXHOCTH,
NIEKTPU3ALUs TET U B3aHUMOJCHCTBHUE AIEKTPUYECKUX 3apsA/I0B, B3aUMOJCHCTBHE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3allMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JNEHUCTBUS MarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA JJIEKTPOABUIATENS MOCTOSHHOIO TOKA): ()OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIO/IEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OMKCHIBATH XOJI ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH TMpSMbIE M KOCBEHHBIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHH
(TemriepaTypa, OTHOCUTENbHAs BIIAXKHOCTb BO3/yXa, CWJIa TOKa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (PUKCHUPOBATH IMOKa3aHUS
npuOOPOB, HAXOAUTH 3HAYCHHUE M3MEPSEMON BEIMYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3yNbTATOB CEPUN U3MEPEHHUI U OLIEHUBATH MTOIPELIHOCTh U3MEPEHUI;

IPOBOANUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCHUMOCTh JABJIEHUS BO3AyXa OT €ro o0ObEéMa W HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEIIMBAHUY XOJIOJHOU U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN IIONEPEYHOIO0 CEYEHUS] M YAEJIBHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAINpPSHKEHUs Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U MAPAJJIEIIBHOIO COEIMHEHUIN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (QOPMYyJIHpPOBATh 3aJady U THUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIEHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJCTaBISATh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUAE TaOJIUIl U



rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 10 pe3yjibTaTaM
UCCJIEI0BAHNUS;

coOmoaaTh mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abopaTOpHBIM
000py0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHUCJe: CHUCTEMA OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpPMETP,
BOJIBTMETP, CUETYUK DIIEKTPUUECKONU DHEPTUH, IEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONpUOOpbl  (MIPUMEpPHI), MPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTaTENb MOCTOSIHHOTO TOKA), UCHOJIb3Yysl 3HAHUS O
CBOMCTBaX (PU3MUECKHX SABJICHUH, HEOOXOJUMBbIE (UINYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTEIbHBIC
npuOOpbl MO CXE€MaM M CXEMAaTHYHbIM PUCYHKaM (GKUJIKOCTHBIM TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTreib BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKMX ILened ¢
MOCJIEAOBAaTEIbHBIM W TApaUIeIbHbIM COEJWHEHHEM JJIEMEHTOB, pa3iinyas
YCIIOBHBIE 00O3HAUEHUS IEMEHTOB AJIEKTPUUYECKUX IIETEN, UCIOJIb30BATh CXEMBI
U CXEMATHUYHbIC PUCYHKH H3YUYCHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
IpUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB MPHU PEIICHUH YYEOHO-TIPAKTHUYECKHX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HH I OOECrieYeHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHUS B
OKPY’KAIOIIEH CPEE;

OCYILECTBIIATh MOUCK UH(pOpMau $pu3ndeckoro cojaepxkanus B HTepHere,
CaMOCTOATENBbHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEHOIIUXCS
3HAHUW W CpPaBHEHUS JOMOJHHUTEIBHBIX HWCTOYHUKOB BBIJCISATH HHGOPMAIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh TIPH BBIMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOTO COAepIKaHUs, CIIPABOUYHBIE MaTEpPHANIBI, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NUCHbMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COIEpPKAHUS, B
TOM  YWCI€  MyOJMYHO  TPEACTABIATH  PE3yJbTaThl  MPOEKTHOW WU
UCCJIEI0BATENbCKON JeATEIbHOCTH, IPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yYEHHbIN



MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTALUEN;

IIPY BBITIOJTHCHUH yYYE€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacmpenenarb O0OS3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTaBICHHBIMU
3a/la4aMu, CJIEAUTH 3a BBIIOJHEHUEM IUJIaHA JIEUCTBUU U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIAJ B JCATENHHOCTh  TPYIIIHI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJACHUCTBUE, IPOSBISIL T'OTOBHOCTH
paspeniath KOH(MIUKTHI.

K xoniy oOyuenuss ¢ 9 knacce mnpenMeTHbIE pPe3yabTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHMSI, HEBECOMOCTb U MEPETPY3KH, LIEHTP TSHKECTH, MEXaHUUYECKHUE BOJIHBI,
3BYK, WH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUSl M TMOTJONeHus, anbpa-, 6eta- U ramma-
U3IyYEHUs, U30TONBI, SACpHAs U TEPMOSJEpHAas SHEPreTHKa) U CHUMBOJIMYECKUN
A3bIK (PU3UKU NPU PELLICHUHN YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJieHUE TeJ, JBUKEHUE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE Tell,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
Kose0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, uHTEepdepeHuus u qudpaxius BOJH), NPSIMOJMHEIHOE paclpoCTpaHEHHUE,
OTpaXEHHWE M IMPEIOMJICHUE CBETa, IOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOro  CIEKTpa
U3ITy4YeHHUs]) TIO0 ONMHCAHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacro3HaBaTh  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpy>KaroleM Mupe (B TOM yuciie (pU3NUecCKHe SIBJICHMS B MPUPOJAE: NPUIUBBI U
OTJIUBBI, NBKEeHHUE TaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE ABM)KCHHE YKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SABJICHUS B IPUPOJE, OMOIOrHUECKOe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO — M3IY4YECHHH,
€CTECTBEHHBII paJUOaKTHUBHBIA (OH, KOCMHMYECKHE JYy4YH, paAHUOAKTHUBHOE
U3yYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBUE PAJAMOAKTUBHBIX H3IIy4eHUH Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;



OINKCHIBaTh M3y4YEHHBIC CBOMCTBA Teld U (PU3HUECKUE SIBICHHS, HCIOJb3YS
busznyeckue BeNWYMHBI (CPeAHAs W MTHOBEHHass CKOPOCTh Tena IpH
HEPAaBHOMEPHOM JBIKCHHM, YCKOPEHUE, NEPEMENICHUE NPHU PABHOYCKOPEHHOM
IPAMOJIUHEUNHOM  JBWJKCHUH, YIVIOBas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHUs], CUJIa YIPYTOCTH, CUJIA TAKECTH, YCKOPEHUE CBOOOHOTO
IIaJICHUsI, BEC TENA, UEHTP TSKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YHEPTHS Tela,
IIOAHATOIO HaJl IOBEPXHOCTBHIO 3€MJIH, IOTCHIIMAJIbHAS SHEPTUs CKATOU NPYKUHBI,
KUHETUYECKash JHEprus, IIOJHAasd MEXaHW4YECKas DJHEpPrus, MEepUoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO  TPAaKTOBAaTh  (PU3UYECKUH  CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHULBl (U3NYECKUX BEJIUYMH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SIBICHUS M IPOLECCHI,
WCIIOJNB3Ys 3aKOH COXPaHEHHWs SHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUS, HMPUHIMUII
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM JHEpruu, 3akoH I'yka,
3aKOH bepHyim, 3aKOHBI OTpaXeHUs W MPEJOMIIEHUS CBeTa, (pOpMylly TOHKON
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIENIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHMs 3apsAL0BOIO U MACCOBOIO YHUCEN IPU SALECPHBIX PEaKLUAX, [IPU ITOM
pa3ianuaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UYECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(bu3nYeCKUX MPOLIECCOB U pEeIIeHUs yUeOHBIX 3aj1ay;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalllud MPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YHMCICHHOIO OLIEHUBaHUS
XapaKTEPHbIX 3HAYECHUW (PU3MUYECKHUX BEJIMYWH, [P 3TOM BBIOMpPATh aJEKBATHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pelaTh pacu€THbhIC 3a/1aud M0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
bopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEILICHUE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEUIeHUs 3aJayd, HCIOIb30BaTh



CIPABOYHBIE JAaHHbIEC, IPUMEHATh METOJbl aHAJIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpajguueckne  METOAbI  pELIEHUs  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE
npeoOpa3oBaHus U pacyEThl, OIEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
bu3MYecKo BEIUYUHBI U OMNPENESATh Pa3MEPHOCTh (PUINYECKON BEIMYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1auu;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYHO PEMHUTh NOpPH HOMOLIU
duznyecKkux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMMCAHUM  HUCCJIEAOBAHMS  pACloO3HaBaThb  MPOBEPAEMOE  MPEIOIOKEHUE
(rumoTe3y), OILICHWBATh MPABUIBLHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUCHHBIN PE3yJIbTaT;

MIPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUM UM (PU3UIECKIX
CBOMCTB TeJ (M3y4ueHHe BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs YHEPIHUH,
3aKOHA COXPAaHEHWs MMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJeOaHUN NPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJbIX KOJEOaHUW, MPSMOJUHEHMHOE paclpoCTpaHEHUE CBETA,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUs B IJIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IMpenMeTa B cOOMparollel JuH3e, Ha0It01eHne
CIUIOIIHBIX M JMHEHUYaTBhIX CIEKTPOB U3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanojokeHue (rumoredy) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOJIECHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO HaboOpa 00OpyHOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpEIHEE 3HAYEHUE HU3MEPSIEMOM BEIUYMHBI M  ONPENENss IOIPEIIHOCTh
pe3yJabTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBHIOOp cIocoba U3MEpEeHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOANUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHbI, KOIPPUIMEHT TpPEeHUS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJeOaHui
MaT€MaTUYeCKOro M  NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  paccTOsHue
coOuparomel JUH3BI W €€ ONTUYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CaAMOCTOSTENbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBATh IOJYYEHHBIE PE3YNbTAThl, OLIEHHBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIEOBAHUS 3aBUCHUMOCTEN (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHXKEHUU O€3



HayaJbHOM CKOPOCTH, 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJIGHOTO JaBJICHUS, MepuoAa KoJIeOaHWH MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBl HUTH, OINPEIECICHUE YCKOPEHUs CBOOOJHOIO NaJEHUs, HUCCIEI0BaHUE
WU3MEHEHUS] BEJIMYMHBI M HaNpaBlI€HUs WHAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTh yTiia
OTpaXEHUs CBETa OT yria NaJeHus, yria MNpeJoOMJICHUS OT YIJia MaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE OSHEPIHMH YACTHUIBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3aJlayy W TUIIOTE3y MCCIEI0OBAaHUs, CAaMOCTOSITENBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENILHO COOMpAaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, MPEICTABISThH
MOJIyYCHHbIE 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJIE TaONHIl U TpapUKOB,
OLICHUBATh MOTPEUTHOCTH, JEJIaTh BBIBOBI 10 PE3YIbTAaTaM UCCIICI0BAHUS;

coOmoaaTh mpaBuia 0Oe30macHOro Tpyaa mpu paboTe ¢ J1abopaToOpHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUMYECKHUX MPOIECCOB C OMOPOM HAa HUX OMUCaHUs (B TOM
YyuCce: CHOUJOMETP, JATYUMKHU TIOJOKEHMS, PACCTOSHHUS U YCKOPEHHUS, DaKeTa,
9XO0JIOT, OYKH, MEpPUCKON, (HoToammapar, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBO/IbI, CHEKTPOCKOIM, JI03UMETP, KaMmepa BuiabcoHa), UCNONB3ys 3HAHUS O
CBOMCTBax (DPU3UYECKUX SIBIICHUN U HEOOXOJIUMBbIE (HU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHUYHbIC PUCYHKH M3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIIBHBIX NPUOOPOB M TEXHOJOTUUECKUX TMPOIECCOB MpHU
pelieHur y4eOHO-TIPAaKTUYECKUX 3a7a4, ONTHUYECKHE CXEMBbI [JIsi MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIIOJB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0e30MacHOCTH MpU OOpalllEHUH C MPUOOpaMHU M TEXHUUYECKHMMH YCTPOMCTBaMH,
COXpaHEHUsI 370pOBbS M COONIOACHUS HOPM SKOJOTUYECKOTO TIOBEACHHUS B
OKPY>KAIOIIEH CPEE;

OCYIIECTBIISITh MOUCK MH(pOpManuu puznyeckoro coaepxanus B utepHere,
CaMOCTOSITENILHO (POPMYIUPYs MOUCKOBBIN 3alPOC, HAXOAUThH IMYTHU OMPEACIICHUS
JIOCTOBEPHOCTH TOJIydEHHOM HH(pOpMAIlMM Ha OCHOBE HMEIOLIUXCA 3HAHUU U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIIOJI30BAaTh TP BBIMOTHEHUM YYEOHBIX 33JlaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNutepHer, BiageTh MNpuéMaMud KOHCIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJMIHO
MPECTABIIATh PE3YJIbTaThl MPOEKTHOMN MU UCCIE0BATEILCKON AEATEILHOCTU MPU



3TOM TPAMOTHO HCIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIlapar H3y4aemMoro
pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpEe3EHTalle ¢ Yy4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue KounyecTBO 4acoB
Ne A31CI10B 1 Ten JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
/i pasa Beero Konrpoabnbsie  IIpakrnuyeckue pecypeb
NPpOrpaMMel padoThI padoThI
Paznen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAOLIEr0 MUpa
o _
1.1 WSHKA T Hayka © 2 bubmuoreka [{OK https://m.edsoo.ru/7f416194
pupojIe
dusnyeckue 3
1.2 4 bubmuoreka [{OK https://m.edsoo.ru/7f416194
BEJIMYUHBI
EcTecTBEHHO- 1
1.3 Hay4HBIH METO]I 2
MO3HAHUS
Hroro no pazneny 8
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BemecTBa 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
JIBrxeHue u
2.2 B3alMOJICHCTBHE 4 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
YaCTHI] BEIIECTBA
A
2.3 TPETATHHE 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194
COCTOSIHHSI BEIIIECTBA
Wroro no pazueny 7
Pa3nen 3. /IBuikeHue U B3aUMO/IeiiCTBHE TeJl
Mexannueckoe 2
3.1 RATACCR 10 bu6mmoreka IIOK https://m.edsoo.ru/7f416194
JIBIKCHUE
3.2 Wuepuus, macca, 9 1 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

IIJIOTHOCTD

3.3

Cuna. Bune! cun

Hroro no pazneny

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

15
34

bu6mmoreka LIOK https://m.edsoo.ru/7f416194

Hasnenue. Ilepenaya
JIaBJICHUS TBEPIABIMU

4.1 5 bubmuoreka L{OK https://m.edsoo.ru/7f416194
TEJaMH, KHUJIKOCTSIMHU
U Ta3aMu

4.2 JlaBiieHME KUIKOCTH 6 bubmuoreka L{OK https://m.edsoo.ru/7f416194

4.3 Ammocgeproe 5 bubmuoreka L{OK https://m.edsoo.ru/7f416194
JIaBJICHUC
JleficTBUE KUJAKOCTH U

4.4 ra3a Ha Iorpy>x€HHoe 12 bubmmoreka LIOK https://m.edsoo.ru/7f416194
B HUX TEJIO

Hroro no pazneny 28

Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus

5.1 PaboTa u MOIIHOCTH 6 bubmuoreka I{OK https://m.edsoo.ru/7f416194
5.2 ITpocTeie MEXaHU3MBI 8 bu6nuoreka LIOK https://m.edsoo.ru/7f416194
M
5.3 exarecKa 5 bubnmoreka [{OK https://m.edsoo.ru/7f416194
SHEprus
Hroro 1o pasneny 19

Paznen 6. [loBTOopuTe1bHO-0000

AU MOLYJIb

II -
6.1 OBTOpHTeHLVH © 6 bu6nuoreka LIOK https://m.edsoo.ru/7f416194
000011aI01HI MOTYITh
Wroro no pazueny 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

23



8 KVIACC

HaumenoBanmue KounyecTBO 4acoB
Ne A31CI10B 1 Ten JuaexkTpoHHbIe (HU(poBHIE) 00pa3oBaTebHbIE
/i pasa Beero Kourpoubnbie IIpakrnuyeckue pecypeb
NPpOrpaMMel padoThI padoThI
Paznen 1. TenioBble siBieHUs
Ctpoenue 5
1.1 TPOCHAC H CBOHCTRA 6 bubnmuoreka [{OK https://m.edsoo.ru/7f4181ce
BEIIIECTBA
1.2 TerutoBbIe MTPOIIECCHI 33 1 6,5 bubnuoreka I{OK https://m.edsoo.ru/7f4181ce
Htoro no pazneny 39
Pa3znen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
DIIEKTpUYECKHE 1
.3
2.1 SAPILEL. SAPIHCHHBIC 9 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
TeNla U UX
B3aUMOJICUCTBUS
II i 1 10
2.2 OCTOAMHBIN . 31 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
3JIEKTPUUYECKUNA TOK
2.3 MarHuTHBIC SIBIICHHS 11 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
C) 1 1
24 JICKIpOMATHHTHAA 7 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce
WHIYKIUS
Hroro 1o pasneny 58

Paspnen 3. IloBTopuTe1bHO-00001IaI01IIHI MOAY/Ib

IToBTOpUTENBHO-

3.1 N
000011ar01HI MOTYITh

Uroro no pazgeny

5

bubnmoreka [{OK https://m.edsoo.ru/7f4181ce



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

OBIIEE KOJIMYECTBO 102 3 22,5
YACOB I10 ITPOTPAMME



9 KJIACC

N HanmenoBanue KoaundecTBo yacoB
[1]
pa3aeJioB 1 TeM KourpoJububie | IIpakTHueckue
n/n Bcero P P
NnporpaMmMbl padoThbI padoTsI

Pa3zgea 1. Mexannueckue siBJICHUSA

duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pecypcbl

MexaHuyeckoe 1 4
1.1 JIBIKEHHUE U CIIOCOOBI 30 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
€ro OIUCaHus
1.2 BsaumoneiictBue Ten 18 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXPAHEHUS 15 1 2 bubnnorexa LHOK https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 63
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
M 3,5
2.1 exanHreckie 8 bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6
Koaebanus
M . 3
2.2 3B§:{aHquCKHe BOJIHEL 10 bubnuoreka ITOK https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 18
Pa3nen 3. DjieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE
3.1 frofe 6 but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6
AIEKTPOMAarHUTHBIC
BOJIHEI
Hroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI 8 2 but6mmoreka IIOK https://m.edsoo.ru/7f41a4a6



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

pacnpocTpaHeHus
cBeTa

JIMH3EI 1 ONTHYECKHUE

4.2 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
npuOOopHI
P 0
4.3 AOHCHHE DEIOTO 2 bu6nmoteka IIOK https://m.edsoo.ru/7f41a4a6
CBETa B CIIEKTP
Hroro mo pazueny 16
Paszgen S. KBaHnToBbI€ sIBJICHUS
Hcnyckanue u
51 TOTJIONICHUE CBETA 4 bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
C
5.2 }I;;);)eHne ATOMHOTO 5 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 bubnnorexa L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 16

Pa3nea 6. IloBTopuTe1bHO-00001Ia10 1M I MOYJIb

6.1

Mexannueckue
SIBJICHUS
(MOBTOpUTENBHO-
00001Ia0ITHI MOTYITB)

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

6.2

TennoBble SBICHUS
(OBTOPUTETHHO-
00001IaI0THI MOTYITB)

bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6

6.3

DNeKTpOMarHuTHBIC
SIBJICHUS
(OBTOPUTETBHO-
0000 MOJTYJIb)

bu6mmoteka IIOK https://m.edsoo.ru/7f41a4a6



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

CBeToBbIC SBJICHUS 1
6.4 (moBTOpPHUTEIBHO- 1 bubnuoreka IIOK https://m.edsoo.ru/7f41a4a6
0000IIArOIIMI MOJTYJIb)
I -
6.5 OBTOP HTGHLVH © 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a4a6
00001IAoIIHIi MOTYTb
Wroro no pazueny 17
OBILEE KOJIMYECTBO 136 26,5

YACOB 110 [TPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

®dusnka — HayKa o npupoae. SABneHus
IIPUPOJIBI

®usnyuecKkue sBICHUs

®u3nYeCKUe BEINYMHbL. Pa3MepHOCTb.

Oduznyeckue npudbopsl. [lorpenrtHoctu npu
MPSIMBIX U3MEPEHUSIX

VYpok-uccnenosanue "M3mepenue
JMHEWHBIX pa3MEPOB TEJ U IPOMEKYTKOB
BpemMeHH"

JlaGopatopHnas pabora "HM3mepenue
00BbEMa KUIKOCTH U TBEPAOTO Tea"
JlaGopatopHnas pabota "Onpeznenenue
pa3MepoB MaibIx Tea. Merox psaos”

MeTtop1 HayuyHOTro no3HaHud. Onucanue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO
Mojelen

VYpoxk-uccnenoanue "l[IpoBepka
THUTIOTE3bI: JATLHOCTH MOJIETA IITAPUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OO0JIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE




BCIICCTBA

10

11

12

JlabGopaTtopHas pabora "OrneHka quaMerpa
aToMa METOJIOM PsiJIOB (C UCIIOJIb30BAaHUEM
dotorpadwuii)"

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO pacuIMpeHus ra3oB. OMbITH O
OOHapYKEHHIO IEUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBmxenue yactuil Beuiecta. duddysus.
BpoyHnoBckoe nBukeHuE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsICHEHNE OPOYHOBCKOTO JIBUKCHHUS H

nuysin"

14

15

16

B3anMoelicTBHE YaCTHUI] BEIIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJBI

Mexannueckoe aBuxenue. [1yrs,
TPaeKTOPHUs, IEPEMEILICHUE

17

18

19

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBrkeHue. CKopocTh

HaxoxzaeHue ckopocTy, yTH U BpEMEHU
MIPU PAaBHOMEPHOM MPSMOIMHEHHOM
JIBUKCHHUH

JlaGopatopHnas pabota "Onpeznenenue
CKOPOCTHU PaBHOMEPHOTO JABMKEHUS"

20

I'paduku npssMOTMHEITHOTO paBHOMEPHOTO




JIBUKCHUS

Pemenue 3agau nmo reme "Pacuer cpeanen

21 |
CKOPOCTH
JlabopaTopHas pabota "OnpeneneHue

22 CPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIY 1IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

93 OTHOCUTENBHOCTD JIBIKEHUSI. CIIOXKEHNE
CKOpPOCTEH Mpu MapaieIbHOM ABHKEHUN
[Tonmy4yenne u ananus rpauKkoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTHU JABWKCHHUS
OT BPEMCHH
Pemenue rpaduueckux 3aaad no teme

25 "Mexanuka. PaBHomMepHOE
MPSIMOJTMHEHOE JIBIKEHME"

26 SIBneHne nHEpUUU. 3aKOH UHEPLUN
B3aumopeiicTBre T Kak MpHYNHA

97 W3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa UHEPTHOCTH Tella TIpU
MOCTYIATEIILHOM JIBH)KEHUHU

28 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJIEUCTBUIO TEN"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue
IJTIOTHOCTHU TBEPIOTO Tema"

31 Pemenue 3amau no reme "Macca Tena.
IImorHOCTE BemecTBa"

32 Cwmecu u craBbl. [ToBepxHOCTHAS U

JIMHENHAS TUIOTHOCTD




[ToaroroBka K KOHTPOJIBHOU paboTe MO
teme "dusrka — HayKa 0 IpUpoJe.

33 [TepBoHavabHBIC CBEJICHUS 00 ATOMHO-
MOJICKYJIIPHOM CTPOSHUHM BEIIIECTBA.
Mexanuka"

KonrponsHas padora no teme "®duznuka —

34 Hayka o npupoe. [lepBoHayanpHbIC
CBeZICHUsI 00 aTOMHO-MOJIEKYIISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"

35 Cuna. SIBnenue tarorenus. Cuja TSHKECTH

36 N3o0paxenue cui. Pemenue 3amxad mo
teme "OnpeaeneHue CUilbl TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tema. U3mepenue cun. Jfunamomerp
Ypoxk-uccnenoanue "Habmonenue

39 WU3MEHEHHUs CKOPOCTH NpU
B3aUMOJICHCTBHUM TEII"

40 Pemenue 3amau mo reme "Cuita ynpyrocrtu.
Bec Tema"

Jlaboparopnast pabota "OMBITHI,

41 JIEMOHCTPHUPYIOITUE 3aBUCUMOCTh
pacTspkeHus (aeopmariu) NpyKUHbI OT
MIPUIIOKEHHOMN CHIIBI"

42 Cuna tpenus

43 Cnoxenune cui. PaBHozielicTByOIAsA CHIIA

44 Pemenue 3agau mo teme "CiioxkeHue cuil.
PaBHonelicTByromas cuia"

45 Pemenue 3agau mo Teme ""B3anmoelicTBre




Tenn. Cuiel B MEXaHUKE"

Pemenue 3agau no teme "Cuna tpenus'".
Ypoxk-uccienoBaHue 1o TeMe

46 "UccnenoBanue 3aBUCUMOCTH CHJIbI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"
JlaGopaTtopHas padota "OTBITHI,
JI€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI

47 TPEHUS CKOJIbKEHUS OT CUJIbI IABJICHUS U
XapakTepa CONMPUKACAIOITIUXCS
noBepxHocrei"”

48 Permrenue 3agau mo teMe "B3aumonenctsue
tein. Cuibl B MexaHuke"

49 KonTponbHas pabora no teme
"Bzaumonericteue ten"

50 JlaBiieHre TBEPIBIX TeIl

51 Ypok-skcnepumenT "CrnocoObl
oTpesieNIeHUs AaBlIEHUs TBEPIOTO Tena"

59 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHU ra3a oT TemrepaTypsl”

53 JlaBneHue XUAKOCTEH U ra30B. 3aKOH
[Tackansa

54 IIHeBMaTH4eCKHE YCTPONCTBA

55 3aBUCUMOCTbD JABJICHUS KHUJIKOCTH OT
TITyOUHBI

56 I'mapocTaTuyeckuii mapagokc

57 Ypok-tipoekT "U3yueHune cooOmaronmxcs
cocynoB"

58 Ypok-koudepenius "I unpaBaudeckue




MEXaHU3MBI"

Hcnons30BaHue BEICOKHUX I[aBJ'ICHI/Iﬁ B

> COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenne 3agau mo teme "JlaBnenue
JKUaKocTu"

61 ATmochepa 3eMiIH U IPUIKHBL €
CYLIECTBOBAHMS

62 VYpok-uccnenosanue "lIposiBienue
neiicTBust atMoc(epHoro naBieHus"

63 W3mepenue atMochepHOro JaBiaeHuUs.
OmnsiT Toppuueniu
3aBHCUMOCTH aTMOC(EPHOTO IaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [IpuGops! st
U3MepeHust aTMOC(EpHOro JaBJIeHUS

65 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHE Ha Pa3IMYHbIX BHICOTAX

66 BeitankuBatomas cuna. 3akoH Apxumena

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "JKcrepuMeHTabHOE OOHApYKEHHE
NeHCTBUS )KUIKOCTH U ra3a Ha
MIOTPY>KEHHOE B HUX TE€J0"
JlaGopatopHnas pabota "Onpeznenenue

69 BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA
T€J0, IOTPYKEHHOE B )KUJKOCTB"

70 [1naBanue Ten

71 JlabopaTtopHas pabora "VccinenoBanue




3aBHCHUMOCTH Beca Tejia B BOjIe OT 00beMa
MOrPY>KEHHOM B KHUJKOCTh 4acTu Teja'

72 Bosnyxomnasanue. [inaBanue cynos

73 Pemrenue 3agaud mo reMme "3akoH
Apxumena. YcioBus miaaBaHus ten'
Pemenue 3agau mo teme "JleicTBue

74 KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Tesno"
Ypoxk-tipoekt "KoHcTpynpoBaHue

75 apeoMeTpa WIH JIOAKU U ONpeeICHIE
Ipy30n0JbEMHOCTH"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

76 Teme "JlaBieHue TBEPAbIX TN, )KUIKOCTEH
1 ra3oB"

77 KonrtponsHas pabora no Teme "/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEN U ra3oB"

78 Mexanuueckas pabota

79 MoIIHOCTE

80 Pemenue 3amau Ha onpeneneHue paboThl U
MOIIHOCTH

81 PaboTa cuitbl TSXKECTH U CUITBI TPEHUS

82 Pemenwne 3anaq mo Teme "PaboTa cuisl
TSDKECTU U CUJIBI TpeHus"

83 VYpoxk-uccienoanue "Pacuér MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JeCTHHIIE"

84 IIpocTeie MexaHU3MBI

85 MowmenT cunbl. [IpaBuiao MOMEHTOB




Jlaboparopuas pabota "H3ydeHue

86 MpaBWJIa pblyara Jajsi IOJBUKHOTO U
HENOABMXHOTO OJIOKOB"

87 "3o0TOC MPaBUIIO" MEXaHUKU

88 Ypoxk-nipoekT "IIpoekTrpoBanue
MOJIMCIIACTOB € 3aJaHHBIMU NTapaMeTpaMu”
Ypox-koudepenuus "[IpocTeie

89 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranu3max"

90 KoaddurnmenT mone3noro neicTBus
MIPOCTBIX MEXaHU3MOB
Jlaboparopnas pabota "Onpenenenue

91 KII/] mogBM>KHOTO M HEITOABHIKHOTO
0J10k0B"

92 Mexanunueckas sHeprus. Kunernueckas u
MOTEeHIIUATbHAS YHEPTUS

93 3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU
VYpok-3KcriepuMeHT "DKCepUMEHTAIbBHOE

94 orpesiesicHue M3MEHEHUS KHHETHIECKON 1
MTOTCHIIMATHLHOW YHEPTHH MPU CKATHIBAHUN
TeJla MO HAKJIOHHOM MI0CKOCTH"

95 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO
teme "Pabota u MoImHOCTh. DHeprus"

96 KonTponbnas pabota no teme "Pabota u
MOIIHOCTb. DHEprus"

97 Pabota c Tekctamu 1o Teme

"MexaHnuyeckoe aBrKeHue"




98 Pa6ora ¢ Tekcramu o reme "CtpoeHue 1
BenrecTna"
99 Pa6ora ¢ rekcramu o reme "Cuiibl B 1
npupoae”
100 Pa§0Ta C TEKCTaMU MO TeuMe "JlaBaeHue 1
TBEPABIX TEJ, KUIKOCTEH U ra3oB"
101 Pabota ¢ Tekcramu o Teme "DHeprus" 1
102 Pabota c TGI'('CTaMI/I o Teme "[IpocTeie 1
MEXaHHU3MBI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoanuecTBo 4acoB

Nen/m Tema ypoka B KourtpoJabHbie IIpakTHyeckue
cero padoThI padoTshI

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJICKYJI 1

3 Mopaenu TBEpIOro, JKUAKOTO U 1
ra3o000pa3HOro COCTOSTHUI BeIllecTBa
Ypok-koHpepenmus "Kpucrammaeckue u

4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX ajIMa3oB"

5 CMaunBaHUe U KaMWUISIPHOCTbD. 1
IToBEpXHOCTHOE HATSIKEHUE
TenmoBoe pacuIMpeHne U CKaTHE 1
TennmoBoe nuxxkeHue. Temneparypa

8 TemnepaTypHbI€ MIKaJIbI 1

9 BHyTpeHHss sHEprus u cnocoObl €€ 1
W3MEHEHHS

10 Buasl Tenonepenaun 1
VYpok-koupepenius "Micnonp3zoBanue

11 TEIJIOBBIX CBOWCTB BEIIECTB U MATEPUAJIOB B 1
LeJIsAX dHeprocoepekeHus "

12 KonnuecTBo Temnotel. Y aenbHas 1

TCIIJIIOEMKOCTD




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TemmooOMeH 1 TEMI0BOE paBHOBECHE. 3aKOH
Hrerorona—Puxmana

15

16

17

Jlaboparopuas padota "Vccienopanne
SIBJICHUS TEINIOOOMEHA TIPH CMEIITMBAHUH
XOJIOJIHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIIOBOE paBHOBecHE"

Jlaboparopnas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, IOJYY€HHOTO BOJIOM
MIPH TEIJI00OMEHE C HarpeThIM
METaJUIMYE€CKUM TUIUHAPOM"

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJININYECKUX BEIIECTB. Y J€NIbHAs
TEII0Ta TUIABJICHUS

19

20

21

Pemtenue 3amau mo teme "[lnaBiaenue u
OTBEpJEBAHNE KPUCTAUIMYECKUX Te"

JlaGopatopHnas pabota "Onpeznenenue
yIEJIbHOM TEIUIOTHI MJIaBIeHHs Jbaa"

VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB
TUTABJICHUS KPUCTAITMYECKHUX Tell U
pa3MATr4YeHUs MPU HarpeBaHUH aMOP(HBIX

TCI

22

[TapooOpa3oBaHue 1 KOHCHCAIIHS.




Hcnapenue

Kuneunue. Y aensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTH

23
TEMIIEPATypPhI KUTIEHUS OT aTMoc(hepHOoTro
IaBJICHUS

24 Pemenue 3amau o reme "[lapooOpa3zoBanue
" kuneHune"
Ypok-uccnenosanue "OO0bsICHEHUE

25 3aBHCHMOCTH TeMIIEpaTyphl KUIIEHUS OT 1
naBiaeHus"

26 HacplileHHbIil 1 HEHACBIIEHHBIA Map.
BiraxxHocTh BO31yXa
BrnaxxHocTts Bo3ayxa u €€ u3MepeHue.

27 Jlaboparopras pabota "Onpenencaue 0.5
OTHOCUTENIbHOM BIAXXHOCTU BO3ayXa"

28 Pemenue 3amau mo teme "BnaxxHocTts"
Pemenne 3ama4d u ananu3 cuTyanui,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPEHUS U
KOHIIEHCAIINHN

30 DHeprus TOIMBa. Y IeibHas TEIIoTa
CTOpaHHS

31 [TpuHIMIIBI paOOTHI TETIOBBIX JBUTATENEH

39 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
CTOpaHHS

33 KIIJI TenmoBoro aBuraTeis

34 Pemenne 3amaa mo teme "KII/] TermoBoro
nBurareis"”

35 Ypok-koupepenius "TerioBpie ABUTATENN




Y 3aIllUTa OKPY’KaKoIIeH cpesnl"

36 TennoBble MOTEPH B TETLIOCETIX

37 3aKOH COXpaHEHMsI U IIPEBPALLIEHHS] SHEPTUN
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax
[TonroToBka K KOHTPOJIBHON PabOTE MO TeMe

38 "TenoBble sBneHus. MizMeHenue
arperaTHbBIX COCTOSIHMH BeriecTa"
KontponbHas padota nmo teme "TermmoBbie

39 sBieHus. Mi3MeHeHne arperaTHbix
cocTosiHu BemecTra"

40 DnexTpusanus Ten. J[Ba poga 3apsanoB
VYpok-uccnenosanue "McciaenoBanue

41 CIOCOOOB PA3JINYHBIX BEIIECTB
HadJIEKTPU30BHIBATHCS "

42 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe noie. Hanpspk€HHOCTD

43 aneKkTpuyeckoro nosst. [puHnmn
CYNEPHO3ULINH IIEKTPUUECKUX TTOTEH

44 Hocurenu snexTpruyeckux 3apsiioB.
OnemeHTapHbIN 3apsaa. CTpoeHue aToma

45 3aK0H COXpaHEHHs ANEKTPUIECKOTO 3apsiaa

46 [TpoBOTHUKY, TUINIEKTPUKU U
MOJTYTIPOBOTHUKHU

47 VYpok-koHpepeHus "InaexTpusanus B
IIOBCEIHEBHON XU3HU"

48 Pemenue 3ana4 no teme "3akOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




Dnektpuueckuit Tok. UcTounuku

49 1
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "McciaenoBanue

50 JEACTBUSA JIEKTPUUYECKOTO MOJIA Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

51 DIEeKTPUYECKHI TOK B METAJIJIaX 1

52 DNEeKTPUUYECKHUM TOK B JKUJIKOCTSX U Ta3ax 1

53 DJIeKTpuYecKas 1ernb 1

54 Cuia Toka. AMmiepmeTp 1

55 DnekTpruyeckoe HanpsikeHue. BonbtmeTp 1
Jlaboparopnas padota "COopka u

56 HCIIBITAaHUE DJICKTPHYCCKOM IICTTH 1
IIOCTOSIHHOT'O TOKa"

57 3aBUCUMOCTD CHJTBI TOKA OT HAIIPSHKCHHUS. 1
3axon OMa aJ1 yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
gepes pe3nucTop, OT HAPSHKEHUS Ha
pEe3UCTOPE M CONMPOTUBIICHUS pe3ucTopa’

59 DNEeKTpUYECKOEe CONPOTUBIIEHUE. Y IeNIbHOE 1
COTIPOTUBIICHUE

50 JlaGopatopHnas pabota "Onpeznenenue 1
yIIeIHHOTO COMPOTHBICHUS TPOBOTHUKA"

61 Pemenue 3agad nmo reme "InekTpuueckoe 1
CONPOTUBIIEHUE. Y ACIBHOE CONPOTUBIIEHUE"

62 Pemenue 3amau mo teme "3axoH Oma" 1

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCAUHCHU IMTPOBOAHUKOB




64

Jlaboparopuas padota "IIpoBepka npaBmiia
CIIO’KEHUS HAIIPSDKEHUH TIPH
MOCJICIOBATEIIBHOM COCIMHEHHUHU JBYX
pe3uctopon”

65

Pemenue 3amau mo teme
"[TocnenoBarenbHOE U NapaJIEIbHOE
COEAMHEHUS TPOBOJHUKOB"

66

67

68

JlaGopatopnas pabota "IIpoBepka npaBuia
JUISL CHJTBI TOKA TIPH HapaJlIeTbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3aau Ha npuMeHeHue 3akoHa Oma
IUIS Pa3JIMYHOTO COETMHEHUS IPOBOJHUKOB
O/IC 1 BHyTpeHHEE COIPOTUBIICHUE

UCTOYHHUKA TOKA. 3akoH OMa 1 MOJTHOU
LEenu

69

Pemenue 3amau o reme "IDJIC, BHyTpeHHEE
COIPOTHBIIEHUE UCTOYHHKA TOKa. 3akoH OMma
IUTST HOJHOM enu"

70

71

Jlaboparopnast pabota "Onpenenenue IJ1C
" BHYTPCHHET'O COMMPOTUBIICHHA UCTOYHHUKA
TOKa"

[TpaBuna Kupxroda

72

JlabopaTtopHas padota "IIpoBepka mpaBu
Kupxroga"

73

74

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMHepHLIX XapaKTepI/ICTI/IK HCHHHeﬁHBIX
3JIEMEHTOB"

Pabota snexkrpuueckoro Toka. MOIIHOCTb




QJICKTPHUYCCKOI'0 TOKa

75

76

JlabopaTopHas pabora "OnpeneneHue
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA"

3akon JIxoynsa-Jlenna. [Torpedurenu
aNeKTpuyeckoro Toka. KopoTkoe 3amblkaHue

77

Ypok-koHnpepermus "OO0bsICHEHNE U
MPUHIMI AEHCTBUS JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX IIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
"DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tela
" uX B3aumoacucTBus. I1ocTOSHHDBIN
AIEKTPUUYECKUN TOK"

79

80

81

KonTponbHas pabora no teme
"DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena
" UX B3auMoacucTBus. I10cTOSHHDBIN
AIEKTPUICCKUN TOK"

ITocTtosiHHBIE MarHUTHL. MarHuTHOE I10JIE
3eMIIi ¥ eT0 3HAaYCHHUE JJIA )KM3HHU Ha 3emite

Ypok-uccnenosanue "M3yuenue
MAarHUTHOTO MOJIS TOCTOSHHBIX MarHUTOB
MIpH UX 00BEIMHEHUU U Pa3IeIICHUN.
Busyanu3zaius mosst HOCTOSSHHBIX MarHUTOB"

82

OmneiT Opcrena. MarHuTHoe 1osue
NEKTPUYECKOTO TOKA

83

84

OmnbiT Amnepa. MarHuTHoe noJie KaTylkuy ¢
TOKOM. [IpuMeHeHne 21eKTPOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpezeneHue eé




HAaINpaBJIEHUSA

Pemenue 3agau no reme "Cuna Amnepa u

85 n
orpezeneHue e€ HanpasieHus"
DNeKTPOABUTATEb IOCTOSTHHOTO TOKA.

86 Hcnonws3oBanue 3aeKTpoaBUTaTeIe B
TEXHUYECKUX YCTPOMUCTBAX U HA TPAHCIOPTE

87 Jlaboparopuas padota "M3ydeHue neicTBus
MarHMTHOT'O TIOJISl Ha MPOBOJHUK C TOKOM"

88 VYpoxk-konpepenuus "[IpakTuyeckoe
MIPUMEHEHUE IEKTpoABUraTesien"

89 Jlaboparopnas pabota "KoHcTpyrpoBaHue u
u3ydyeHue paboThl JIeKTpoABUraTess"

90 Jlaboparopuas padota "H3mepenue KI1/]
ANEKTPOABUTaTEIbHON YCTaHOBKH"

01 OnpiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykuun. [Ipasumno Jlenna
VYpok-uccnenosanue "MccaenoBanue

92 W3MEHEHUN 3HAaYCHHs U HaMPaBIICHUS
WHJIYKIHOHHOTO TOKa"

Pemenue 3ana4 no teme "3akoH

93 ANEeKTPOMArHuTHOW nHAYKIMH. [IpaBuino
Jlenma"

94 Onektporereparop. CrocoObl MOTydeHUs
ANEKTPOIHEPTUH
Ypok-koH(pepeHIus "DIEeKTPOCTAaHIIUN Ha

95 BO300HOBIISIEMBIX ICTOYHHUKA SHEPTHUU.

[Tpo6aemsr sxonioruu. ToramBHBIE
AJIEMEHTHI U dJIEKTpoMoOun"




[TonroToBka K KOHTPOJIBHON pabOTE MO TeMe

96 " " 1
DNEeKTPOMarHUTHBIC SIBJICHUS

97 KonrponsHas pabora "DneKTpoMarHuTHbIE 1
SBJIEHU"

08 PaboTa ¢ Texctamu o TeMe "TemnaoBbie 1
SIBJIICHHS"
Pabora ¢ TekcTamu 1o Teme

99 "DreKTprUecKue 3apsabl. 3apsyKEHHbIE TeNa 1
U UX B3auMoecncTaue"

100 Pabora ¢ Texctamu 1o Teme "ITocTossHHBIH 1
AIEKTPUUYECKUN TOK"

101 Pab6oTa ¢ Texctamu o TeMe "MarauTHbIE 1
SIBJICHHS"

102 Pabota ¢ TekcTaMu o TeMe 1
"DJIeKTpOMarHuTHas UHIyKIus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTsbI

Mexanunueckoe aBrKeHue. MarepruaiibHas
touka. CriocoObI OnucaHus
MEXaHUYECKOTO JIBUKECHUS

Cucrema orcdyera. OTHOCHTEIIFHOCTE
MCXaHHNYCCKOI'O ABMXKCHU A

BeKTOpHHe BCJIMYMHBI, OIICpAllUH C
BCKTOpaMu, IIPOCKIUU BEKTOPOB

Pannyc-BekTop MarepuaibHON TOUKH,
IepeMeNIeHUE Ha INIOCKOCTH

PaBHOMepHOC HpﬂMOJ’IHHGfIHOC JABUKCHUC

Pemenue 3amau mo reme "PaBHOMeEpHOE
MpsIMOJIMHEITHOE ABM>KEeHKE"

HepasHoMepHOE NpsIMOIUHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHAs
CKOPOCTH T€JIa TP HEPABHOMEPHOM
JBHKEHUH

10

JlaGopatopHnas pabota "Onpeznenenue
CpeIHell CKOPOCTH CKOJIbKEHUs OpycKa
WIIH JIBVDKEHUS apuKa 10 HAKIIOHHOH
miockocTu"

PaBHOYyCKOpEHHOE NPSIMOTUHENHOE
JBHKEHUE. Y CKOpEHUE

CKOpOCTh PaBHOYCKOPEHHOTO




npsIMOJIMHEHHOTO NIBHKeHus. [ paduk
CKOPOCTH

11

12

13

Pemenue 3anau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBIOKeHUA"

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
Jlaboparopnas pabota "Onpenenenue

YCKOpEHUS Tella MpU PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOW IIO0CKOCTH"

14

Pemenue 3amau no reme "llepemenienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
IBIKEeHUN"

15

Jlaboparopnast paborta "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavaJpHOM ckopocTu"

16

17

18

I'paduueckas MHTEpIIpETALUs YCKOPEHHUS,
CKOPOCTH, IPOMIEHHOIO ITYyTH U
IepeMENIeHUs 1JIs IPSIMOIMHENHOTO
JABUKCHU S

Pemenue 3anau o teme "I'paduyeckas
HHTEpIIpETaus YCKOPEHHUsI, CKOPOCTH,
MIPOMIEHHOTO ITYyTH U NEPEMEILECHHUS IS
MIPSIMOJIMHENHOTO IBMKEHUS"

Yckopenue cBoO0AHOTO NageHus. OMbITHI
lanunes

19

Pemenue 3amgad no teme "YckopeHue




CcBOOOIHOTO TageHus"

JIBu>keHue Tena, OpoIIeHHOr0 MO/ YTIIOM

20
K TOPU30HTY

21 Pemenne 3agau mo teme "JIBrmkeHue Tena,
OpOIIICHHOTO TI0]T YTJIOM K TOPU30HTY"
Jlaboparopuas pabota "Hccrnenoanue

22 JBUKCHHSI TeJ1a, OPOIICHHOTO TI0J] YTJIOM K
rOpU30HTY"
Pemenue 3agaq mo treme "JIBrkeHue 1Mo

23 NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBU>KEeHHE 110 OKPY>KHOCTH

o5 JInHeliHas U yrioBas CKOPOCTb, IEPUOL U
JacTtoTa

26 CKOpOCTh ¥ YCKOPEHHE TTPH JIBIKEHUH TI0
OKPY>KHOCTH

97 Pemenue 3anay nmo Teme "J[BrkeHue mo
OKpPY>KHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BUJIOB MEXaHUYECKOTO TBUKCHHS"
[ToaroroBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHN4eCcKOe IBIKEHNE U
CHOCOOBI ero onucaHus"
KonTponbHas pabota mo Teme

30 "MexaHUYeCcKOe IBUKEHUE U CITOCOOBI €ro
omucaHus"

31 IIepsb1it 3ak0oH HproToHa. Bexktop cuiibl




Bropoii 3akoH HeroToHa.

32 PaBHoelicTByIOIIAs cHUJla

33 Tperuii 3akon Herotona. Cynepnosunus
cuIl

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anaq no teme "Cuna
ynpyroctu"
Jlaboparopnas pabota "HccrnenoBanue

36 3aBHCUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOMICH B MPYXHHE, OT CTENICHH
neopManuy npyxuHb"

37 Cuna tpenus. Kosdduuuent tpenus

38 Jlaboparopuas padota "Onpenencaue
Kod(purmenTa TpeHUs: CKOIbKEeHUs"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKESHHS OT
CHJIBI HOPMAJIBHOTO JIaBNieHUs"

40 JIBU>KEeHHE TEJN M0 OKPY>KHOCTH MO/
JECTBHEM HECKOJIBKUX CHUJIT

41 3axoH bepHymin u noabEMHas cuiia
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE
JieTaTeNbHBIC alaparsl, Cyaa Ha

42 MTOJIBOJTHBIX KPBUTBSIX, AaHTHKPBLUIO HA
CKOPOCTHBIX aBTOMOOWJISIX. J[BIoKeHHE
1oe3/1a Ha MarHUTHOM mofyike"

43 Cuna TSDKeCTH M 3aKOH BCEMUPHOTO

TATOTCHUA




JIBr>KeHHE Te BOKPYT T'PaBUTALIMOHHOIO

44 ueHrpa. [lepas kocMuueckas CKOpOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue maTepuaibHON TOUKHU.
AGCOIOTHO TBEPIOE TEIIO

47 MowmenT cuinsl. IIpaBuino MOMEHTOB

48 VYpoxk-uccienopanue "OnpeneneHue
LIEHTpa TSXKECTU Pa3IUYHbIX Ten"
Nmnynsc Tena. 3menenne uMmiynsca.

49 HMnynbe cuiibl. YIIpyroe u HEYIpyroe
B3auMoJieiicTBHE

50 3aKOHBI U3MEHEHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE ABMKEHNE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBIKeHHe"

53 Mexanunueckasi paboTa U MOITHOCTb

54 Pabota cuibl TSKECTH, CUIIBI YOIPYTOCTH U
CHJIBI TPEHUS
JlabopaTopHas pabota "OnpeneneHue

55 paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBMKEHUH TeJla TI0 TOPU30HTATIBLHON
MOBEpXHOCTH"

56 CBs13b SHEprun U paboThHI
JlaGopatopHnas pabota "Onpeznenenue

57 paloThI CUJIBI YIPYTOCTH MPH MOABEME

rpysa € UCIIOJIb30BaAHUEM HEIIOABUIKHOT'O K




MOJABUKHOTO OJIOKOB"

58

59

HOTGHHI/IaJ'IBHaH SHEpIUsia

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON IHEPTrUn

Pemenue 3amau nmo teme ""3aKOHEI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHepruun”

[ToaroroBka K KOHTPOJIBHOM paboTe MO

TeMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbhas padota no teme
"B3aumopeiicTBue Tei. 3aKOHbI
coxpaHeHus"

64

65

66

67

Konebarensnoe nBmxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: epro/,
4acTOTa, aMILIUTY1a
MareMaTH4ecKuil ¥ NPyKUHHBINA

MasaTHuKHU. JlabopaTtopHas pabora
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA

KoJieOaHu# Tpy3a HAa HUTHU OT JIJTUHBI HUTH"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCHUMOCTH NepHO/Ia KoJleOaHui
MIPY’KMHHOT'O MAsITHUKA OT Macchl Irpy3a"

rapMOHI/I‘{CCKI/IC KoJieOaHUs

0.5

68

JlabopaTtopHas pabota "M3mepenue
YCKOpEHUsI CBOOOTHOTO TaeHus"




69

3aryxatomue Konebanus. BeiHyk/1eHHbIC
konebanus. Pesonanc

70

71

72

IIpeBpaiienue 3Hepruu npu
KOJIeOaTeIbHOM JIBUIKEHUU
VYpoxk-uccienoanue "l[IpoBepka
HE3aBHCUMOCTH IEepUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl
rpy3a"

MexaHuuyecKre BOJIHBI: IPOJOJIbHBIE U
MOTIepeYHbIe

73

CaolicTBa MeXaHW4YeCKUX BOJH. J[nHA
BOJIHBI U CKOPOCTb €€ pacrpOCTPaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroneHue
uHTepdepeHIn 1 TudpaKuy BOJH Ha
MTOBEPXHOCTH BOABI"

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHue

3ByKa

77

78

79

Pemenue 3agau no reme "3Byk"

Ypoxk-uccienoBanue
"DKCIepUMEHTAILHOE OIPEEICHHE
I'PaHUL] 4YaCTOTHI CJBIIINMBIX 3BYKOBBIX
KoseOaHuit"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pE30HAHC.

80

VYpok-uccnenosanue "Habmronenue u




00BsICHEHUE aKyCTHUYECKOT0 pe3oHaHca"

Nudpa3syk u ynprpassyk. Kondepenuus

81 "Hicnionb30BaHue ynbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DNeKTpOMarHuTHOE MoJe U
3JIEKTPOMAarHUTHbIE BOJIHBI

83 CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
Ypok-koupepennus "lkana
AJIEKTPOMArHUTHBIX BOJIH. Vcnonp3oBanne

84 AJIEKTPOMArHUTHBIX BOJIH JUUIsI COTOBOM
cBs3u. Pammonokanus. Kocmuaeckas cBsi3b

85 Pemienue 3a1a4 Ha onpeesneHle YacTOThI
Y JITTHHBI 2JIEKTPOMAarHUTHOW BOJTHBI

86 DJeKTpOMarHuTHas IpUpoJia CBeTa.
CxopocTsb cBeTa

87 BonHoBBIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus

88 JlydyeBas MoJienb CBETAa U Te€OMETpUYECKast
onTuka. MIcTouHMKu cBeTa

89 [IpsiMmosinHeitHOE pacTipocTpaHeHHe CBETa.
3armenusa Connua u JIyHsl

90 3akoH oTpaxxeHHs cBeTa. [lmockoe 3epkaio

01 [TocTpoenne nzo0pa>keHUi,
Cc(OPMHPOBAHHBIX 3EPKATIOM

92 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS
csera. [lonHOE oTpakeHue cBeTa.

93 JlabopaTtopHas pabora "VccinenoBanue




3aBUCHUMOCTH yIJia MPEeIOMIICHHS OT yriia
MaJIeHUs CBETOBOIO JIyya Ha TPaHMIIS
«BO3J1YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BSICHEHUE ONTUYECKOTO MUpaxka"
VYpok-koupepennus "Vicronp3oBanue

95 MTOJTHOTO BHYTPEHHETO OTPKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"

96 Jlunza, xox mydeii B TuH3e

97 dopmyIia TOHKOH JTHH3BI
Jlaboparopnas pabota "Onpenenenue

98 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOI
CHJIBI COOMpArOIICH JTMH3BI"

99 [Tonydyenne n300paxxeHui ¢ TOMOIIbIO
cobuparoriei 1 pacceuBaroIIen JIMH3
Ypok-koudepentus "TlpuHiun gercTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckorl, ¢poTtoanmnapar)"

101 I'ma3 kak ontuyeckas cucTeMa.
bin30pykoCTh 1 1aTbHO30PKOCTh
Paznoxenue 6em0ro cBeTa B CIEKTP.

102 Omnbitel HetoTona. Croxxenue
CHEKTPaNbHBIX I[BETOB. Jlucmepcus cBeTa
Ypok-nipaktukyMm "HabmroaeHue u

103 00BSICHEHUE OMBITOB MO PA3IOKEHHUIO
6emnoro cera B criekTp. [lonyuenue
0eJI0ro 1BeTa IpH CI0KEHUH I[BETOB"

104 OmneiTel Pe3epdopaa u uranerapHas




MOACIb aTOMa

[Toctynatel bopa. Moaens atoma bopa.

105 Hcnyckanue u OIIONIEHUE CBETA
aTOMOM.

106 KBanTel. JInneluaTeie CrIeKTphI
VYpoxk-npaktuky™m "Habmronenne

107 CIUIOIIHBIX U JMHENYATBIX CIIEKTPOB
M3IIy4eHHs U UcIyckaHus"

108 PamnoakTuBHOCTE. Allb(ha-, OeTa- u
raMma-u3Jy4yeHus

109 Crpoenue atomHoro siapa. Hykionnas
MO/IeJIb aTOMHOT'0 si/ipa

110 PannoaktusHble peBpanieHus. M3zoronst

111 [lepuon nonypacnana
VYpok-koHpepennus "JleiicTBue

112 PallMOAaKTUBHBIX M3JIy4YE€HHUH Ha )KUBbIE
OpraHu3MBbl. 3alIUTa OT PaJAUOAKTUBHOTO
n3nydeHus"

113 SnepHsble peakiyy. 3aKOHbI COXPAHEHUS
3apsZI0BOIO U MacCOBOT'O YHCET

114 OHeprus cBA3M aTOMHBIX sziep. CBs3b
Macchl U SJHEPTUH

115 Pemenue 3ampau no reme "SAnepHeie
peakuuu. JHeprus cBs3u”

116 Peakuuu cunTe3a U 1eneHus sep.
Ucrounuku sueprun ConHIA U 3BE3]T

117 VYpoxk-koHpepenuus "AnepHas

SHEpPreTHKa. JKOJIOrHuecKrue mpooIeMbl




SJIEpHON PHEPIETUKH"

[ToaroroBka Kk KOHTPOJILHOM padoTe MO

118 teme "Konebanus u BotHbl. CBETOBBIE U
KBAHTOBBIE SIBJICHUS"
Kontposbnas padota nmo teme "Konebanus

119 ¥ BOIHBL. CBETOBEIE U KBAHTOBLIE
SIBJIICHHS"

120 Pemenue pac4yeTHBIX IO TeMe
"MexaHnueckoe IBrxenue"

121 Pemenne pacueTHBIX M Ka4eCTBEHHBIX
3aja4 1o teme "B3aumojericTteue Ter"
Pemrenne pacueTHBIX M KaYeCTBEHHBIX

122 3a7a4 Mo TemMe "3aKOHbl COXPaHECHUS
SHEPruu U UMIysbca"

123 JlaGopaTopHble pabOTHI 110 TeMe
"MexaHn4ecKoe IBHKeHNE"

124 Jlaboparopnbie pabOTHI 11O TEME
"BzanmopericTeue Tea'"

125 Jlaboparopusie paboTsl 1o Teme "IIpocTeie
MeXaHU3MbI"

126 Pemennie pacueTHBIX ¥ Ka4€CTBEHHBIX
3aj1a4 o reme "Tennossle nponeccs”

127 Pemenne pacueTHBIX M Ka4eCTBEHHBIX
3as1a4d 1mo TeMe "'BiaxxHOCTh"
Pemennie pacueTHBIX M Ka4€CTBEHHBIX

128 3aga4 no teme "KIIJ[ TerioBbix
nsurareiaeit"

129 Pemenne pacueTHBIX U KaUECTBEHHBIX




3a7a4 1Mo TeMe "3aKOHBI TOCTOSIHHOTO

TOKa"

130 Pemmennie pacueTHBIX M Ka4€CTBEHHBIX 1
3ana4 o reme "KIIJI anexTpoycranoBok"

131 JlaGopaTopHbIie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSTHHOTO TOKa"

132 JlaboparopHbie pabOTHI 110 TEME 1
"CBeToBbIC sIBICHUS"

133 Pabota ¢ Tekctamu 110 Teme "3aKOHbI 1
COXPAaHEHHUs B MEXaHUKe"

134 Pa60Ta:‘c tekctamu 1o Teme "Konebanus u 1
BOJIHBI

135 Pabota C"TGKCTaMI/I o Teme "CBeTOBbIC 1
SIBJICHHS

136 Pa6ora ¢ Texcramu o Teme "KBanToBas u 1
snepHast gpusuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 24.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






