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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yTIIyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTABICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMmmMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyelt mMporpaMMbl IO Y4EOHOMY TPEIMETY .

®duzrka SABISIETCS  CUCTEMOOOpA3yIIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4YaeMbIX XUMHUEH, Ouosioruen, actpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYI KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usukun Ha yriayOJIEHHOM YpPOBHE TMPEIoJiaracT yBEpPEHHOE
BJIaJICHHE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTEpU3yIOIIMHU
€CTEeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIHCTBA IS
MOJTY4YEHHUSI BEIBOJOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B KoHuenumuu mnpenojaBaHus ydeOHoro mnpeamera «dusnka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yommx



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM
Komnernn Munucrepersa npocemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEcCa U CTPEMJICHHMs] OOYyYaIOIIMXCS K HAy4HOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHs OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUUW NPUMEHATH (U3MUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBICHEHUS! OKPYKAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriayOn€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpPEeAHErO 0011ero 00pa3oBaHuUs.

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

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

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMSI, aHATM3UPOBATh MOJYUYEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpPOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus orBonutcs 340 ugacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAKOLIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
W3mepenne Qusuvecknx BeauuuH. OTanoHbl. Dusmdeckue mnpubdopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpynaa npu padbore ¢
71a00opaTopHbIM 00OpynOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHO-HAY4YHBIM METOJl TMO3HAHMSA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

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

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbI IeJIEHUS IKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne HcCCIENOBAHUA IO NPOBEPKE TMIOTE3Bl: JAJbHOCTH IIOJETA
HIapuKa, MYIEHHOTO0 TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepsl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoyHoBckoe nBwxkenue. [duddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
4acTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. /IBu:KeHUe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilytb u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BETWYMH, OMNMUCHIBAIOMIMX JBMXeHUe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYILUXCS MMapaJuIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUsl.
TpeHue CKOJIBXKEHUS W TPEHHE TMOKOs, BSI3KOe TpeHue. TpeHue B Npupojae u
TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HaGmronenue siBneHust HHEPIIUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMIIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. Cuina naBnenus. CnocoObl yMEHBIIEHUS U YBEJIIMYEHUS JABICHUS.
JlaBrnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3a OT O00bEMa U TEMIIEpPaTyphl.
[lepenaya naBiieHHUs] TBEPABIMU TEIAMU, KUIAKOCTSIMU U razaMu. 3akoH [lackais.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emid. OnbiT Toppuuemnmu. M3mepenue armocdepHOTO
JaBJICHHS. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHMUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBineHUs KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KHUJIKOCTH.

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

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpenieneHue BhITAIKUBAIONIEH CUJIbI, IEUCTBYIOINIECH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHsS pbluara K OJOKY. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckasa »sHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPIUsl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBJKEHHMSI YacTULl. TemneparypHble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
TeruIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIUSA, U3IydYeHUEe. Buapl Terionepenauu B MpUposIe U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miaieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHaCHIIEHHBIH Map. BiakHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEH cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

Habnrogenne sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHHUS W
KaMWUISIPHBIX SIBIICHUU.

HabroieHue TenaoBoro paciiupeHus Tedl.

M3MmeHeHne naBiieHUs rasa Mpu HU3MEHEHMH OObEMa M HarpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuita U3MepeHUs TEMITEPATY PHI.

Bunbl Tenonepenaym.

OxJakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny paboThl BHEIIHUMU CHUJIAMH.

CpaBHEHME TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kuneHusl.

Habnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.

Mojenu TenIOBbIX ABATATEIICH.

Jlabopamopnvie pabomul u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

N3mepenre TteMmmeparypbl IpU MOMOIIM KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue gaBiIeHUs BO3yXa B OAJLTOHE MIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUSA BO3JyXa OT €ro o0béMa H
TEeMIEPaTypPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OrnpeeneHue KoJWYeCTBa TEIJIOThI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapEHUs.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUIECKOe HanpsiKeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma juia ydactka uenu. IlocimenoBaTtenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTpPUYECKOTO ToKa. 3akoH Jlxoyns-JleHua.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe o€ 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
OpoBOJHUMK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEeKTPOCTAaHIIMM Ha BO300HOBIIIEMBIX HCTOYHMKAX BSHEPIHH. ODKOJIOTHYECKUE
po0JieMbl 3HEpPreTUKU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIN.

Hemoncmpauuu.

DJEeKTpU3aLus TEJL.

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

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DnekTpocTaThyecKasi MHIYKLIMS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OYMaKHBIX CYJITAHOB.

[TpOoBOJHUKH M TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne CUIIbl TOKa aMIIEPMETPOM.

M3mepeHne 27eKTpUYECKOro HAIIPSKEHNS BOJIbTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs ITOJ0COB MAarHUTA.

MonenupoBaHE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOE 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apases.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTHUBIICHHMS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOJHUKA.

[IpoBepka TmpaBuia CJIOKEHHUS HANPSHKEHUHM TMPU  TOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApauIeIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI NICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa JJ1s TOJTHOM 1ENu.

N3yyenune BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX DJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS WIHM NOJYyIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazziejeHuN.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYyIIKHU C
TOKOM W MarHuTa OT CHJIbl M HampaBJ€HUsS TOKA B KaTyIIKE W OT HalW4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3yuyenue aeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpyunpoBanue u nuzydenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenne KII/] anexkTpoaBuraTtenbHON yCTAaHOBKH.

OneITEl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HaIllPaBJIEHUSI UHAYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KCHHS.

BekTopHbI€ BEIMUMHBI, ONEpALlUK C BEKTOpaMu, MPOEKuU BeKkTopa. Paaunyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JBWKeHue. HepaBHOMEpHOE TMPSMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKCHUE. Y CKOPEHHUE
cB0OOIHOTO NageHus. OnbIThl [anues.

['paduueckas mHTEpHIpeTalis YCKOPEHUS, CKOPOCTH, MPOUEHHOTO MYTH U
MEPEMENICHUS ISl TPSMOJIMHEUHOTO JBUKEHUS.

JIBrKeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBMkEeHHE 10 OKPY>KHOCTHU. JIMHEHHAst CKOPOCTh, YIII0Basi CKOPOCTh, MEPUO]
¥ 4acToTa OOpallieHus Mpyu paBHOMEPHOM JABUKEHUU MO OKPY>XKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAENCTBYIOIMIAs cua.

[lepBoiii 3ak0H HptoToHa. Bropoi 3akon Hetotona. Tpernii 3akon HeroTona.
[IpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoadduimeHT tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnm m noaséMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapartbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWJIAX. J[BMoKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTh M EpETPy3KHU.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnynee Ttena. M3mMeHeHue wummnynbca. HMnynsc cuiibl. YOpyroe u
HEYIIPYroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIInanbHas SHEPTUS Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEprus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Jlemoncmpayuu.

HaOnroieHne MeXaHU4YeCKOTO JBHXKEHHUSI Tella OTHOCUTENIbHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE TyTe€Hd W TPaeKTOpPUM JIBIJKEHHMSI OJTHOTO M TOTO JKe Tela
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETA.

N3MepeHre CKopoCTU U YCKOPEHUS NPSIMOJIMHEIHOTO JIBUKECHMUS.

HccnenoBanrie Npru3HaKoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HabGmronenue nBM>XEeHHS Tella 0 OKPYKHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

HaOnronenune paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEIL.

M3MeHeHne Beca Tela Mpu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca MpU a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITYJIbCA IPH YIIPYTOM B3aWMOJICHCTBUU.

Halnronenne peakTUBHOTO JBUKECHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHure PHEepruu Mpu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpyupoBanue TpakTa JJjisi pa3roHa W JalbHEUIIEro paBHOMEPHOIO
JIBIDKCHUS IApUKA WIIN TEJICKKH.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBXKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OrnpeniesieHue YCKOpPEHUsT Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOM
CKOPOCTH MyTH OTHOCATCS KaK Psijl HEUETHBIX YUCENI, TO BpeMEHa OIMHAKOBHI.

HccnenoBanue ABUKEHUS TeJia, OPOIICHHOTO MOJI YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIbl YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU eopMaIiiy MPY>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Boinyxennbie konedanus. Pezonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0J1e0aTeIbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
toHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne koseO0aHMii Tel mOJa JNEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimol.

OrnpeneneHue 4acTOThl U MEpUOJia KojeOaHW MaTEMaTUYECKOTr0 MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Mepuoa KoieOaHuil rpy3a Ha HUTH OT JJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KoJIeOaHUM MPY>KMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUN TIpy3a, MOABEUICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakius cBeTa.

Jlabopamopnwie pabomul u onvimol.

W3yuyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO UHTEP(DEPEHIIMU U AUPPAKIIMU CBETA.

Paszgeua 11. CBeTroBbIe sABJICHHS.

JlyueBas MoJzenb CBe€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeiHOEe pacnpocTpaHeHue cBeta. 3atMeHus ConHna u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. I[loctpoenue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3aKOH MpesioMiieHus cBetTa. [lomHoe oTpaxeHue cBera.
Hcnonb30BaHUE MOJHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyuerr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CroxkeHwue
CIEKTpalbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxeHuit B IIIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XO0J Iy4Yer B pacCenBaIOIIEH JIMH3E.

[Tomrydenue n300pakxeHUid ¢ TOMOIIBIO JIMH3.

[Tpuniun gevictBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH yIVIa OTPaXEHUST CBETOBOIO Jydya OT yIJia
MaJICHUS.

N3yueHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTila IPEJIOMIIEHUS OT yTJla MaJeHUus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Toy4yenue n300paxeHuit ¢ TOMOIIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenue (QPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparolei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO LIBETa MPEIMETOB NpPU HUX HAOIIOJCHUHM uepe3
I[BETOBBIE (DPUIIBTPBHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v minanerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoriomeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(da-, 6eta- u raMma-uznyuyeHusi. CTpoeHue aTOMHOTO
anapa. HyxionHas Mopenbs aromHoro sapa. Msoronel. PannoaxktuBHBIE
npeBpanieHus. [lepuon monypacnaga atoMHbIX saep. JencTBue paaunoakTUBHBIX
U3JTy4EHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITy4YEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounumkum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrieKTpbl U3ITy4YEHHUSI U TTOTJIOLICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp BoAopoa.

HabGnronenue tpekoB B kamMepe Buibcona.

PaboTta cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Perucrtpanus uznydeHus NpupoOIHbIX MUHEPAJIOB U IMPOILYKTOB.

Jlabopamopnvie pabomel u onvimel.

Habnrogenue CrionHbIX U JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHH YACTUIIBI 110 TOPMO3HOMY IYTH
(o dhoTtorpadusam).

N3mepenne paanoakTUBHOTO (oOHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOy MIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000IEeHWS TPEIMETHOTO  COACPKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKK yriayOnEHHOTO ypOBHS, a
TaKKe J1JIs1 HOJArOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B mpouecce wu3ydeHus MAAHHOTO MOIYJS pPEAIM3YIOTCA W IOJYy4aroT
JanbHEeWIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEeUMBAIONINE JOCTHKCHHE
OpPEIMETHBIX M METaNpeJIMETHBIX pe3ylbTaToB OO0yueHus, (opMUPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U OIMCAHUE SIBJICHUIM Ha OCHOBE
OPUMEHEHUsl (U3NYECKUX 3HAHUN, MCCIIENOBATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, NMOCTAHOBKA LENHM U IJIAaHUPOBAaHUE HUCCIEIOBAaHMs, aHAJINW3 JaHHBIX U
MOJIyYEHHE BBIBOJIOB).

[IpenmoutuTenbHON  (QOpPMON  OCBOCHHS MOMYNS SABISAETCS MPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYask pabOThI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENIBHOIO IJITAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAJIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIIOBBIMU WM UHIUBUIYaIbHBIMUA IPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne mMOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UMKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHds Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MMOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYaIOLIUXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3uKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
YYEHOrO;

e 3)IcmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHOOO3HATEIBLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3aj7ay (B pamMKax CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUZMEHANOUWUMCA YCI08UAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYITUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOEHHS NHpOrpamMMbl IO (PU3UKE HAa YPOBHE OCHOBHOI'O
oOwiero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1oruyeckue 1eMcTBUA:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BI€HUIN), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTAa, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IIPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
€€ MOCTWKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHI M  PE3yJbTAThI
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINIOJIHATh CBOIO YacTh padOThI, AOCTUTas KayeCTBEHHOI'O pe3yibTara IIo
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOM JEUCTBUSA C JPYTUMH 4JICHAMU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOIMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIOTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJITOPUTM pelieHUs (PU3NUECKON 3a7aud WIIH
IJIaH HCCIEOBaHUSI C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu M Tpe/jIarath IjiaH e€ N3MCHCHHUS,

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJE CHopa WIM JTUCKYCCUM Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K koHIty 00yuenus ¢ 7 knacce npeIMETHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJIelb, THUIOTE3a, CIUHHIBI (U3UYECKUX BEITUYUH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemiecTBa (TBEPIOE, KHIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKkTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh — TPOSBICHHE  M3YYECHHbIX  (U3HYECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4YHcie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh MU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC Teja, Cujla TPEHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIWYUH,
uxX O0OO3HAUCHUS U EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3UMYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3YS TIPAaBWJIA CIIOKEHHS CWJI (BIOJIb OJTHOM TIpsiMOif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHHsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alHMCBhIBATh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3NUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUA, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3NYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCIE TpeOyIOUIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEJIUYUH, MPU STOM BBIOMPATH aJIEKBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IENOYKYy PpacCyXJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3NUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEJOCTAIOLINE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHUHBI, MOJYYCHHOW MTpPH pPEUICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUIMTh MpPU OMOULIH
buznyecKux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, IEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYITUPOBATH BHIBOJIBI,

OPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUEe, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMsS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPYKEHHOE B >KHUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOrO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEN
¢u3nyecKux BETUWYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYLIETOCs Teiaa OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
IPYKUHBI, BBITAIKMBAIOLIEH CUJIBI OT O0BEMaA MOTrPYKEHHOW YacTU Tedaa W OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBUI IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpoBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
NPECTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

coON0aTh IMpaBWiIa TEXHUKM O€30MacHoro Tpyna mpu padoTe cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHUCTBUS MPUOOPOB M TEXHUUIECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecss COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKHUX IPOIIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KWU3HU A1 OOECredeHUs
0e30MacHOCTH MPHU OOpaIllEHUU C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYIKaIOIIEH Cpeae;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (HPU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIONIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
aUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIlMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHWE INHUCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB HIIM YYEOHBIX
VCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM ITOHATUWHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIJICHUE NTPE3EHTALIUEH;

IpU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W UCCIECJOBAaHUM paclpenesiaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJlauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaa B
NEATEIbHOCTh TPYIIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJCHCTBHUE,
YUHUTBIBASI MHEHUE OKPYXKAIOIIUX.

K xoHiy oOyueHus ¢ 8 knacce mpeaMETHbIE pe3yJbTaThl Ha YIiIyOJEHHOM
YPOBHE JI0JKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApPHBIA JJIEKTPUYECKUN 3apsii, IMPOBOJHUKH,
HOJIyIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE pacClIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTaUIM3alMs, KHUIIEHHE, CIOCOObI
Terutonepenayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TEIUIOBBIE TIOTEPH,
DIIEKTpHU3ALIMS TEN, B3aHMMOJCHCTBHE 3apsAIOB, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUIO MX XapaKTEpPHBIX CBONMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBICHHE  W3YYCHHBIX  (DU3MUECKWX  SBICHUH B
OKpyXaromeMm wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPO/IE:
MOBEPXHOCTHBIE U KaNWUISIPHBbIE SIBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJyisi ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



NPAaKTUUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(mpu3Haky) HU3HUECKUX SIBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHUS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIIOTa
IUIaBJICHUS, YJElbHAs TEIUIOTa MapooOpa3oBaHMs, yJelIbHAas TEIUIOTAa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsi, CUlla TOKa, JIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAENbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMKMCAHWHU MTPABHIBHO TPAKTOBATH (GUBHUYECKUN CMBICT
UCTIONb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETUYHUH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMUYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS M IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa, NpUHIMI CyNeprno3ULUU 3JIEKTPUUECKUX IOJIEH, 3aKOH
Owma nst yyacTka menu, npasuwia Kupxroda, 3akon Oma Ji71s MOTHOMN 1€ , 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHH, MPU 3TOM pa3auyaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUHM, BBIACNATh IPU ITOM CYIIECTBEHHbIE M BTOPOCTEIICHHbIE CBOWMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHSITh (U3UUECKUE MOICIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBACHATH PU3NIECKHUE SIBICHUS, TTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMii MpaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (U3NYECKUX BEIUYUH, TIPU STOM BBIOUPATH aJI€KBATHYIO
(GU3NYECKYI0 MOJEINb, BBIABISATH MPUIMHHO-CICICTBEHHBIC CBSI3W M BHICTPAUBATh
JOTMYECKYI0 ILIEMOYKY PAaCCyXIECHUM C ONOpOM Ha W3YyYEHHBIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pelaTh pacdy€THbIe 3amauu (C omopod Ha 2—3 ypaBHEHHS) TIO
M3y4aeMbIM TeMaM Kypca (PU3MKH, BHIOMpas aJieKBaTHYIO (PU3NYECKYI0 MOJAEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJ, CBA3BIBAIOLIUX (PU3UUYECKHE BEIUYMHBI,
3alliChIBaTh KpPaTKOE YCJIOBHE W PAa3BEPHYTOE pEILIECHUE 3aJayd, BBIABIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METOAA PELLICHUS
3a/layd, WCMOJb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSATH METO/Abl aHAIHM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PElIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO0 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
buznyecKoil BeTUYUHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3NYeCKUX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), HHTEPIPETUPOBATH MOYYEHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHBIE SIBJICHMS, 3aBUCUMOCTb HaBJICHUS BO3JyXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) IpH
U3Iy4EHHH OT LBETa H3JIydaromeid (MOrJIomAarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MATHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJBUraTesl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HAOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TMPSMbIE U KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yJIbTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIEIOBAHNUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMII000MEHA PU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJIHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, UCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyJIMpOBATh 3ajadyy W TUIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBIISTh MMOJTyYSHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJAE TAOJIHUI U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JieJaThb BBIBOJABI IO pe3yJibTaraM
UCCJIeI0BAHNUS;



coOoaTh MpaBmwiia Oe30omacHOro Tpynaa mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YUCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MUCIHOJIb3Yysl 3HAHHUS O
CBOMCTBaXx (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npudoOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETpP, THUTPOMETpP, JIBUTaTelhb BHYTPEHHETO  CropaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUYECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH HJIA OOecCriedeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOMCTBaMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBISTH MOUCK UH(pOpMarmu Guzndeckoro conepkanus B HTepHere,
CaMOCTOSITENILHO (POPMYJIMpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOpPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsS, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTtepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 0JJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Wcle MyONMYHO  TPEACTaBISATH  PE3yJbTaThl  MPOEKTHOW WA
WCCJIEIOBATEILCKON JEATETLHOCTH, TIPU 3TOM TPaMOTHO MCTOIb30BaTh U3yUYCHHBIN
NOHATUUHBIM  ammapaT  Kypca  (U3UKHA, CONMPOBOXKAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yYE€OHBIX TMPOEKTOB M HMCCIICOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJickBaTHO OIICHMBATh COOCTBEHHBIM BKJIAI B JACITEIbHOCTh TPYIIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHICTBHE, TIPOSBISAS TOTOBHOCTH
paspemnarh KOHQIUKTHI.

K xonny oOyueHuss ¢ 9 knacce mnpenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00yYarOIUXCsl YMEHHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTU, MEXaHUYECKUE BOJHBI,
3BYK, HWH(Qpa3ByK U YJIbTPa3ByK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTI€HOBCKOE
U3Jy4eHHe, IIKaJla IEKTPOMAarHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3UKU IIPU PEUICHUU YUEOHBIX U IPAKTUYECKUX 337124,

YBEPEHHO  pa3iuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYXXHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kojie0aTeNbHOE  JIBUKEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKJICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PacIpOCTpPAaHEHUE M OTpPaKEHUE
3ByKa, UHTepdepeHrs U TUpakius BOJIH), NMPAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE€ BHYTPEHHEE OTPAKCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CHEKTP U CIOKEHUE CIHEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IyYeHUs]) 1O ONHUCAHMIO UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYECHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (U3NYECKUe SBICHHS B MPUPOJE: NPHIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(QHUOJIETOBOTO U PEHTTEHOBCKOIO MW3IyYEHHU,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHMOAaKTUBHOE
U3JIy4eHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIyYEHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIICJISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEPEMENIEHUE NMPU PaBHOYCKOPEHHOM
NPSMOJIMHEWMHOM  JIBIDKEHUM,  yIJOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHHsI, CUJIa YIPYTOCTH, CUJia TSHKECTH, YCKOPEHUE CBOOOTHOTO
NIAJICHUS, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TeNa, UMITYJIbC TEJA, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CHKATOU MPY>KHUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas DSHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENb IIPEIOMIICHUS
Cpelsl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKHUX BEJIUYUH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M  IPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUsl SHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHLIMI
CYNEpIIO3ULIMA CHUJI, HPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETHYECKOH sHepruu, 3akoH ['yka,
3aKOH bepHyinm, 3aKOHBI OTpaK€HUS U TNPEIOMIICHUS CBETa, (POpPMYJTy TOHKOM
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HyKJIOHHYIO MOJIEIb aTOMHOTIO S1/1pa, 3aKOHbI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEAJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (QUINUYECKUE MOJEIH I OOBSCHEHUS
(u3MYECKUX MPOIECCOB U pelIeHUsl yueOHBIX 3a]1ay;

OOBSACHATh (PU3NYECKUE SBJICHMS], MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MYECKHX BEJIMYMH, [PU 3TOM BBIOMPATH a/IEKBATHYIO
(U3MYECKYI0 MOJENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY PacCyXAEHUM M3 2—3 IIaroB € OMOpPOM Ha M3YUYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyE€THHIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKUE BEIIMYMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIH H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOpP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJady, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢bu3nyecKoil BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3UUECKON BEINYHUHBI,
MIOJTyYEHHOMW MPH PEIICHUN 3a]auH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecCKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIGHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHre BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMS HMITYJbCa, JCHCTBHE 3aKoHa bepHyiM M BO3HUKHOBEHHE
NOoIBEMHONM CHJIBI KpbUIa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPY>KMHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MaJbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHne Oenoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300paXeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3NMyudeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIO/CHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHM, OMpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEIMYMHBI M ONpEAessss MOTPEIIHOCTb
pe3yibTaTOB TMPSMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO PUOOpa);

MIPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT  TPEHUs  CKOJIbKEHUS,
MEXaHMUYeCKas paboTa M  MOIIHOCTh, YacToTa H TIEpHoJ  KojecOaHui
MaTEeMaTHYEeCKOTO0 W TNPYXUHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHHE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCIEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYMHBI U
aHAIIM3UPOBATh TMOJNyUYEHHBIC PE3YyJbTaThl, OIEHUBAS MOTPEIIHOCTh PE3yJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTbh IIYTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHUS, MEpHoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OMPEJCICHUE YCKOPEHUS CBOOOJHOTO TAajeHUs, HCCIIECIOBAaHUC
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTJia
OTPaKEHHS CBETa OT yrja MajJCHUs, yIjia NPeJIOMIICHUS OT Yyria MaJeHUs
CBETOBOTO JIy4ya, HCCJIEJOBAHHE TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY TyTH (110 ¢oTorpadusM)): COBMECTHO C yUHTeIeM (PopMyIupOBaTh
3a/layy M TUIIOTE3y UCCIEI0BAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITEIbHO COOMpaTh ASKCIEPUMEHTANIbHYIO YCTAHOBKY, MPEICTaBISITh
MOJIyYCHHBIE 3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BUJE TaOMUIl U Tpaduxos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBwiia Oe3omacHoro TpyJa mnpu padote ¢ aabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MTPUOOPOB, TEXHUUECKHUX
YCTPOUCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM HAa MX OMHCaHus (B TOM
YHUCJe: CHUIOMETp, JTATYMKU TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakera,
HXOJIOT, OYKH, MEPUCKOIN, (poToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JTO3UMETpP, kKaMepa BuibcoHa), MCHOJIB3ysl 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHYHbIE PUCYHKH W3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPAaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl ISl MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXpPAHEHMS 3JI0pOBbSi M COOJIOJCHHS HOPM JKOJOTMYECKOTO TIOBEJCHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIISThH MOUCK UH(MOpMaIuu Gpu3nydeckoro cojepkanus B urepHere,
CaMOCTOATEILHO (HOPMYIUPYsI TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTHU OINPEACICHUS
JIOCTOBEPHOCTH TIOJIy4€HHONM HH(OpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN Hay4YHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro CoAeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYpPChl CETH
WNuTtepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YJIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AESTEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIM IOHITUWHBIA ammapar u3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTale ¢ y4eToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/mm P Konrposbnbie IIpakTuyeckue (1upp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
11 ®dus3uka — HayKa 0 IpUpoje 2 LHOP, PO
1.2 DOU3NYECKUE BEITUYNHBI 4 HOP, POIII
1.3 EcrecTBeHHO-Hay4HBIN METO/1 TO3HAHMS 2 LOP, POIII
Hroro mo pazneny 8
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1 [HOP, POII
59 JIBrOKeHre U B3aUMOJICHCTBUE YaCTHII 4 5 11OP, P3III
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1 [HOP, PO
Htoro no pazneny 7
Pa3nen 3. /IBu:xeHHe U B3aUMO/ieilicTBUE TeJl
3.1 MexaHn4eCcKOe ABIKCHHE 10 2 LHOP, POIII
3.2 Wueprus, Macca, TUIOTHOCTh 9 LOP, POIII
3.3 Cuna. Bunpl cun 15 3 LHOP, POIII
Hroro o paznueny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNaBnenue. [lepenayua naBiaeHust TBEPABIMU 5 2 LOP, POIII




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH LHOP, POII
4.3 ATMocdepHOe aBIeHHE 1 LHOP, POIII
44 I[eﬁCTBIiI.e JKUJKOCTH U Tra3a Ha 12 3 LIOP, POLLI
MOTPYKEHHOE B HUX TEJIO

Hroro no pazneny 28

Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
51 Pabora 1 MoIIHOCTH 6 LOP, POIII
5.2 [IpocTeie MexaHU3MBI 8 LHOP, PO
5.3 Mexanuyeckas 3Heprus 5 LOP, POLI

Hroro mo pazneny 19

Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYJTh 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Kounrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
11 CrtpoeHue u cBOWCTBA BeLIECTBA 6 LHOP, POII
1.2 TennoBbie porecchl 33 1 6.5 LOP, POII
Htoro mo pazneny 39
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
51 3neKTquec1<Hci 3apsAbl. 3apsKEHHBIC Tea 9 1 LIOP, PIII
U X B3aMMOJICHCTBHS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10 [HOP, PO
2.3 MarHuTHbIE SIBICHUS 11 4 HOP, POIII
2.4 DNeKTpOMarHuTHasE WHIYKITUS 7 1 1 LHOP, POIII
Hroro no paszneny 58
Paspnen 3. IloBTopuTe1bHO-000011a101UIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Kounrpoubusie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CIIOCOOBI ero 30 1 4 LIOP, POILI
OTIMICAHHUS
1.2 BsaumonetictBue Ten 18 LOP, POIII
1.3 3aKOHBI COXPaHEHUS 15 1 2 LHOP, POLI
Hroro mo pazneny 63
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJIHBI
2.1 MexaHn4eckue KojieOaHus 8 3.5 LIOP, POII
2.2 MexaHuueckre BOJIHBI. 3BYK 10 3 [HOP, POIII
Hroro mo pazneny 18
Pa3nes 3. DjieKTpOMArHUTHOE M0JIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 1IOP, POIII
3JIEKTPOMArHUTHBIC BOJTHBI
Wroro no pazneny 6
Paspnen 4. CeeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 8 [HOP, POIII
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6 LHOP, POII
4.3 Paznoxxenue 6emoro cBera B CEKTP 2 HOP, POII




Hroro mo pazneny 16
Pa3pen 5. KBanToBble iBJICHUSA
5.1 Hcnyckanue v morjiomeHne cBeTa aroMoOM 1 LOP, POLI
5.2 CtpoeHune aTOMHOTO spa LOP, POIII
5.3 SnepHble peakuu 1 LOP, POLI
Htoro no pazneny 16
Pa3neu 6. [loBTopuTebHO-000011a101M I MOAYJIb
6.1 MexaHnudeckue siBIICHHS (TOBTOPUTEIILHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001Iat0NIT MOYJIb)
6.3 DNEeKTPOMAarHUTHBIE SIBJICHUS 3 L
' (MoBTOPUTENBHO-0000IIAIOIINIA MO/TYJIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOUI MOLYJIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINN MOy b 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

dusuka — HayKa o npupoze. AsneHus
MPUPOABI

dusznyeckue SABICHUS

L[TOP, POIII

L[TOP, POIII

®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
®dusznyeckue npudopsl. [lorpenHoctu npu
MIPSIMBIX H3MEPEHUAX

VYpok-nuccnenosanue "M3MepeHne TMHEHHBIX
pa3MepoB T U MPOMEKYTKOB BpeMeHH"
JIaboparopHas pabdota "M3mepenne oobEMa
KHUJIKOCTU U TBEpAOro Tena”

LHOP, POII

JlabopaTtopHas pabota "OnpeneneHue
pa3MepoB Majbix Tei. Merop psioB”

Metoasl HAay4YHOT'O ITO3HAaHMUH. Onucanue
(1)I/ISI/ILICCKI/IX SIBIICHUI C HOMOIIILIO MOAETIeH

VYpok-uccnenosanue "IIpoBepka runoTessl:
JAJIBHOCTB MOJIETA HIapuKa, MYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OoJIble
BBICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

[HOP, POIII

L[HOP, PO




10

Jlaboparopnas pabota "OneHka auamerpa
aToMa METOJIOM PSIOB (C MCIOJIb30BaHHEM

dbotorpaduii)"

11

Ypok-uccnenoanue "Habmonenue
TEIJIOBOTO pacHIupeHus ra3oB. OMbITH O
OOHAPYKCHHIO TICUCTBUS CUIT
MOJIEKYJISIPHOTO MIPUTSIKEHUS"

12

13

14

JiBmxenne yactunl Beniecta. Auddysus.
bpoyHoBckoe nBuKEHHE
Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHNE OPOYHOBCKOTO JIBUKECHUS U

mudyzun"
B3aumMoericTBre YacTuIl BelecTBa:
MIPUTSKEHUE U OTTAIKHBaHHE

LHOP, PO

[HOP, POIII

15

16

17

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHBIX COCTOSTHUN BOIBI
Mexanunueckoe asuxenue. [1yTh,
TPaeKTOpHsl, IEPEMEILICHHE

PaBHOMEpHOE U HEpAaBHOMEPHOE JIBUKEHUE.
CxopocTb

LHOP, POII

[HOP, POIII

L[HOP, POIII

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHENHOM
JBUKEHUH

LOP, POIII

19

20

JlaGopatopHnas pabota "Onpeznenenue
CKOpPOCTH PaBHOMEPHOTO JBHKEHUS"
I'paduku npsAMOIMHERHOTO PaBHOMEPHOTO
JIBYOKEHUS

L[HOP, PO

21

Pemenue 3agad nmo reme "Pacuer cpennen




ckopoctu"

JlabopaTopHas pabora "OnpeneneHue

22 CpeaHel CKOPOCTH CKOJIBKEHHs OpycKa MU LIOP, POIII
IapvKa mo HaKJIOHHOM MI0CKOCTH"

93 OTHOCI/ITC"J'IBHOCTB nBkeHus. CliokeHue 1IOP, PIII
CKOPOCTEH MpH NapaJlieIbHOM JIBH)KCHHH
[Tonmyuyenne u ananu3 rpaduKoB

24 3aBUCUMOCTH IIYTH U CKOPOCTHU IBUKEHUS OT LOP, POIII
BpEMEHHU
Pemenwue rpaduueckux 3aaad o teme

25 "Mexanuka. PaBHoMepHOE NpsSAMONIUHEHHOE
nBrokeHne"

26 SIBrieHre nHepUU. 3aKOH MHEPIUU LOP, POIII
B3aunmopeiicTBre Ten Kak npuynHa

97 M3MEHEHUs CKOpocTH. Macca Tena Kak Mepa 1IOP, PAIII
WHEPTHOCTH TeJa MPU MOCTYNaTeTbHOM
IBIKEHUN

28 Ypok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJICHCTBUIO Tea"

29 [TnoTHOCTH BemecTBa LIOP, POIII

30 JlaGopatopHnas pabota "Onpeznenenue
MJIOTHOCTHU TBEpPAOTrO Tena"

31 Pemenne 3amau mo Teme ""Macca Tena.
IInoTHOCTE BemiecTBa"

39 CMeCfI u cruiaBbl. [loBepxHOCTHAS U LIOP, P3III
JIMHEHAs INIOTHOCTD

33 [ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

"®du3zuka — HayKa O PUPOJIE.




[lepBoHauabHBIE CBEIEHUS 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOEHHH BEIECTBA.
Mexanuka"

KonrtponsHas padora no reme "®duznuka —
Hayka o npupoze. [leppoHayanbHbIe

34 CBEICHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"
35 Cuna. fBnenue tarotenus. Cuia TSKECTH LOP, POIII
36 N3o6paxenue cun. Pemenue 3aga4 no teme
"OnpeneneHue CUbI TIKECTH"
37 Cuna ympyroctu. 3akoH ['yka LIOP, POIII
38 Bec Tena. U3mepenue cuit. lunamomerp LOP, POLI
Ypoxk-uccnenoanue "Habmonenue
39 W3MEHEHHSI CKOPOCTH TIPH B3aUMOICHCTBUU
Ten"
40 Pemrenue 3amau mo reme "Cuia ynpyroctH.
Bec Tena"
JlaGopatopHnas padora "OnbITHI,
41 JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (aedopmanyin) NpyKUHBI OT
MIPUIIOKEHHOMN CHIIbI"
42 Cuna tpenus [HOP, POIII
43 Cnoxenune cui. PaBHozelCcTByOIIAs cuila LOP, POIII
44 Pemenue 3amau no reme "CroxeHue cui.
PaBHonelicTBytomas cuia”
45 Pemenne 3amay mo reme "B3anMogeicTeue
ten. Cuibl B MeXaHuke"
46 Pemenue 3amau mo reme "Cuna Tpenus".




Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT TUIOIIAJIA CONMPUKOCHOBEHHUS"

Jlaboparopnas pabota "OMBITEHI,
JIEMOHCTPHUPYOIINE 3aBUCUMOCTD CHJIBI

47 TPEHUS CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa COMPUKaCAIOIINXCS
MoBepxHOCTEH"
48 Pemrenue 3amau o reme "B3aumoneiictBue
ten. Cuiel B MexaHuke"
49 KonTponbhas pabota no teme
"B3aumoneiictBue ten"
50 JlaBrieHnune TBEPBIX Tel HOP, POIII
51 VYpok-skcriepuMeHT "CriocoObl OnpeeieHus
JaBJIEHUS TBEpAOTO Tena'"
59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUA Ta3a OT TeMrepaTypsl”
53 JlaBIieHME )KUIKOCTEH U ra30B. 3aKOH 1IOP, POILII
[Tackansa
54 [THeBMaTH4ECKHE YCTPOUCTBA LOP, POIII
55 3aBUCUMOCTH JaBJICHUS KHUIKOCTH OT LIOP, POILI
rITyOUHBI
56 I'anpocraTuveckuii mapagaoke LIOP, POIII
57 Ypoxk-tipoekT "M3ydenne coodmaronmxes
cocyq0B"
58 VYpok-koHpepenuus "I uapasnnyeckue
MEXaHU3MbI'"
59 Hcnonp30BaHe BEICOKUX IaBJIEHUN B LHOP, POII




COBPCMCHHBIX TCXHOJIOTHUAX

Pemenne 3agau o teme " JlaBneHue

60 |
KHUJIKOCTH
61 AtMocdepa 3emiin 1 IPUIUHBI €€ 1IOP, PIII
CYILIECTBOBAHUS
62 VYpok-uccnenosanue "lIIposiBnenue nencTeus
aTMoc(epHoro naBicHus"
63 N3mepenue atmocdepHoro aaBineHus. OnbIT 11OP, PAILII
Toppuuennu
3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT
64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! mist LOP, POLI
U3MepeHust aTMOC(hEepHOro JaBICHUS
65 Bapomerp-anepoun. AtmochepHoe qaBlIeHNE 1IOP, POILII
Ha Pa3JINYHBIX BBICOTAX
66 BrrtankuBaromnias cuiia. 3akoH Apxumesna LIOP, POIII
67 Pemenue 3ampau no reme "3akon Apxumena"
VYpok-uccrnenoBanue "IKCIEPUMEHTATHHOE
68 oOHapyXeHHe EHCTBUS KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX Ten0"
JlaGopatopHnas pabota "Onpexnenenue
69 BBITAJIKUBAIOLLEH CHIIBI, JENCTBYIOLIEH HA
TEJI0, MIOIPYKEHHOE B )KUJIKOCTB"
70 [InaBanue Ten LHOP, POIII
JlabopaTtopHas pabota "HcciaenoBanue
71 3aBHCHUMOCTH BEca Teja B BOJIE OT 00beMa
MOTPY>KEHHOU B KHUJIKOCTh 4acTu Tena"
72 BospyxormuaBanue. IlnaBanue cyios L[HOP, PO
73 Pemenue 3amau mo teme "3akoH Apxumena.




VYcnoBus iaBanudg ten'

Pemenne 3agau o teme "JlelicTBue

74 KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"”
Ypoxk-nipoekT "KoHcTpynpoBaHue apeoMeTpa
75 WJIY JIOJKH U OTIpeIeTICHre
rpy30M0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TemMe
76 "JlaBiieHUE TBEPJIbIX TEJ, )KUAKOCTEH U
ra3zoB"
KonTponbhas padota no teme "JlaBnenue
77 . " LIOP, POIII
TBEPABIX TEJ, KUIAKOCTCH U Ta30B
78 Mexanuyeckasi pabota LOP, POLI
79 MoI1HOCTh LHOP, POIII
80 Pemenue 3anay Ha onpeseneHne paboThl U
MOIIHOCTH
81 PaboTa cuitbl TSKECTH U CUITBI TPEHUS [HOP, POIII
82 Pemenue 3anay no teme "Pabota cuiibl
TSYKECTH U CUJIbI TpeHus"
83 VYpok-uccnenoBanue "PacyéT MOIHOCTH,
pa3BUBaeMoOU IpU MOABEME 110 JiecTHUIIE"
84 IIpocTeie MexaHU3MBI [HOP, PO
85 MowmeHnT cuisbl. [IpaBuino MOMEHTOB LOP, POIII
Jlaboparopnas pabota "M3ydenue nmpasuia
86 pBIyara JJis MOJABMKHOTO M HETIOABHKHOTO
0110K0B"
87 "30510TOC MPaBUIIO" MEXaHUKHU LOP, POIII




VYpoxk-tipoekt "IIpoextupoBanue

88
MOJIMCIIACTOB € 3aJJaHHBIMU TapaMeTpaMu”

89 Ypoxk-koupepenmwus "TIpocTsie MEXaHU3MBI
B OBITY, TEXHHKE, )KUBBIX OpraHmu3max"
Koaddumnuent nonesnoro necTpust

90 LHOP, POIII
MIPOCTHIX MEXaHU3MOB

01 Jlaboparopuas padota "Onpenenenne KI1J]
MOJIBM>KHOTO M HETIOIBHXKHOTO OJI0KOB"
Mexanunueckas 3Heprus. Kunernueckas u

92 P 1[OP, PAIII
MOTEHIMAIbHAS SHEPTUS

93 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu LOP, POLI
Ypok-3KcriepuMeHT ""IKCIepUMEHTAILHOE

94 onpe/ielIeHue N3MEHEHHUSI KHHETUYECKOU U
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUHI
TeJa 0 HAKJIOHHOM MIOCKOCTH"

95 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"Pabora u MmomHOCTh. DHEprus"

96 KonrtponsHas padora no reme "Pabora u
MOIIHOCTb. DHEPrus"
Pabota c Tekctamu 1o Teme "MexaHndeckoe

o7 ; LIOP, POIII
JBUYKEHUE
Pa6ora c Tekcramu o reme "CtpoeHue

98 ; 11OP, PALI
BEIIECTBA
Pabora ¢ Tekcramu o teme "Cuiibl B

99 " 1IOP, PAII
pupoJie
Pabota c Tekctamu o reme "JlaBnenue

100 . . | LHOP, POII
TBEPJBIX TEJN, )KUJIKOCTEU U Tra30B

101 Pabota c Tekctamu 1o Teme "DHeprus” LOP, POIII




102

Pabora ¢ Texkcramu o Teme "[IpocTsie
MEXaHU3Mbl"

[HOP, PO

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kounrpouabusie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

OcHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUHU U UX ONBITHBIE 1 LOP, POLI
MIOITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 LOP, POLI
Mopenu TBepAOTO, XKUAKOTO B ra3000pa3Horo

3 BEpAOTO, P 1 1OP, PALII
COCTOSIHHI BellleCTBa
Ypok-koupepennus "Kpucramindeckue u

4 amopdusle Tena. I'paden. [lomyuenue 1
HCKYCCTBEHHBIX aJMa3oB"
CMaumnBaHUe U KaMWUISIPHOCTD.

5 P 1 ITOP, POIII
IToBEepXHOCTHOE HATSKEHUE
TenmoBoe pacuIMpeHne U CKATHE LOP, POIII
TemoBoe neuxeHue. Temneparypa LOP, POLI
TemneparypHbie IIKaJIbI LOP, POIII
BHyTpeHHsIs sHeprus u crnocoos! eé

9 TP P 1 1[OP, PAIII
N3MEHEHHUS

10 Buasr Teronepenaun 1 LHOP, POIII
Ypok-koHpepennus "Vicnons3oBaHue

11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
Lensix sHeprocoepexeHus"
KonunuecTBo TemnoTel. Y aenpHas

12 1 LTIOP, PO

TCIIJIIOEMKOCTD




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIONKA
AKHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypbl"

14

YpaBHeH#e TeruioBoro 6ananca. TemmooOmeH
U TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

[HOP, PO

15

16

17

Jlaboparopuas padota "Vccienopanue
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOJHOM U ropsiuel Boab!"

Pemenue 3anay no teme "TemnooOmeH u
TEIIOBOE paBHOBecHE"

Jlaboparopnas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, OJYYEHHOTO BOJIOM
MIPH TEIJI00OMEHE C HarpeThIM
METaJUIMYE€CKUM HUIUHAPOM"

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAJJINYECKUX BEIIECTB. Y €NIbHAs
TEII0Ta TUIABJICHUS

[HOP, POIII

19

20

21

Pemenue 3amau mo teme "IlnaBiaenue u
OTBEpJEBAHUE KPUCTAIUNIMYECKUX Ten"

JlaGopatopHnas pabota "Onpeznenenue
yJIeIbHOM TeIIOTHI MJIaBIeHHs JIbaa"

VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U
pa3MAr4YeHus MpH HarpeBaHUHU aMOP(HBIX

TCI

22

[TapooOpa3oBaHue 1 KOHCHCAIIHS.

[HOP, POIII




Hcnapenue

Kuneunue. Y aensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTb

23 LIOP, POII
TEMIIEPaTypPhl KUTIEHUS OT aTMoc(hepHOTro
JABJICHUS
24 Pemenue 3amau mo reme "IlapooGpa3oBanue u
KumneHue"
Ypok-uccnenosanue "OO0bsiCHEHUE
25 3aBHCHMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBiaeHus"
HacwbiieHHbIH 1 HEHACBIIIICHHBIA T1ap.
26 P 1[OP, PAIII
BnaxHnocTs BO3ayXa
BrnaxHocTs Bo3yxa 1 €€ u3MepeHue.
27 Jlaboparopnast pabota "Onpenenenue 0.5 LOP, POIII
OTHOCUTENFHOM BJIQXXHOCTH BO31yXxa"
28 Pemenue 3amau mo teme "BiaaxxHoCTh"
Pemenne 3ama4d u ananu3s cutyanui,
29 CBSI3aHHBIX C SIBIICHUSIMHU UCTIAPEHUS 1
KOHJICHCAILINH
OHeprus TOILIUBa. Y IeJIbHas TEII0oTa
30 P 1IOP, PRIII
CTOpaHHS
31 [TpuHIUMIB pabOTHI TETJIOBBIX JABUTATENECH [TOP, POIII
[TapoBas TypOuHa. JIBuratesib BHyTpPEHHETO
32 P P A yIp 1IOP, POIII
CTOpaHHS
33 KII/I TermoBoro aBuratens HOP, POIII
34 Pemenue 3amaa mo treme "KIIJ] TermroBoro
nBurareis"”
35 Ypok-koudepennus "TennoBsie ABUTATEIH U




3aluTa OKpy Karomieit cpeanr"

36 TennoBble TOTEPU B TETIOCETSIX LOP, POIII

37 3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUHU B LIOP, PAILI
MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[TonroToBka K KOHTPOJIBHOU pPabOTE MO TeMe

38 "TemoBele sBNeHUs. MI3MeHeHne arperaTHbix
COCTOsIHU BemecTBa"
KontponbHas padota nmo teme "TermnoBbie

39 sBieHus. FI3MeHeHne arperaTHbIX COCTOSTHUI
BenecTna"

40 DnekTpusanus Tei. JIBa poaa 3apsioB LOP, POIII
Ypok-uccnenosanue "HcciaenoBanue

41 CIIOCO0OB PA3IMYHBIX BEIICCTB
HadJIEKTPU30BHIBATHCS "

42 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH LIOP, PIII
Kynona
Onexrpuueckoe noie. Hanpspk€HHOCTD

43 anekTpuyeckoro nosst. [puHnmn [HOP, POIII
CYNIEPIO3ULINH IEKTPUUECKUX MTOJIEH

44 Hocurenn 3ne1§Tquec1<I/Ix 3apsoB. LIOP, PAILI
OnemeHTapHbIi 3apaa. CTpoeHue aroma

45 3aK0oH COXpaHEHUS AIEKTPUIECKOTO 3apsiaa LOP, POIII

46 [TpoBOAHMKY, TUINEKTPUKH U LIOP, PAILI
MOJTYIPOBOTHUKH

47 VYpok-koHpepeHius "IneKkTpusaus B
IIOBCEIHEBHON XU3HU"

48 Pemenue 3ana4 no teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




Dnekrpuueckuit Tok. UcTouHuku

49 1 LHOP, POIII
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "HcciaenoBanue
50 JEACTBUSA JIEKTPUUYECKOTO MOJIA Ha 1
MIPOBOJITHUKY U JIUDJIEKTPUKH"
51 DIEeKTPUYECKUIA TOK B METaJIJIaX 1 LOP, POIII
52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax 1 LHOP, PO
53 DJIeKTpuyecKas 1ernb 1 LOP, POIII
54 Cuia Toka. AMriepmeTp 1 LOP, POIII
55 DnekTpruyeckoe HarpskeHue. Boinbtmerp 1 LOP, POLI
56 Jlaboparopnas padota "COopka U UCHIBITAHUE 1
3JIEKTPUYECKOH 1IETH MOCTOSTHHOTO TOKa"
3aBUCHUMOCTD CHJTBI TOKA OT HAIPSKCHHS.
57 P 1 1{OP, PAIII
3axon OMa AJis yyacTKa Lenu
Jlaboparopnas pabota "Hccrnenoanue
58 3aBHCHMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 1
gepes pe3nucTop, OT HAPsHKEHUS Ha
pEe3UCTOPE U CONMPOTUBIICHUS pe3ucTopa”
59 DNEeKTpUYECKOE COMPOTUBIIEHUE. Y IeNIbHOE 1 1IOP, POIII
CONIPOTUBIICHUE ’
60 JlabopaTtopHas pabota "OnpeneneHue 1
yAETBHOTO COMPOTHBICHUS MPOBOTHUKA"
Pemenue 3agau nmo reme "DnekTpruueckoe
61 8 P ) 1 ITOP POIII
COIPOTHBIICHUE. Y JISTBHOE COMTPOTUBIICHHE
62 Pemenue 3amau mo teme "3akoH Oma" 1
[TocnegoBarenbHOE U MapaieIbHOE
63 P 1 1IOP, PRI

COCAUHCHU IMTPOBOAHUKOB




64

Jlaboparopuas padota "IIpoBepka npaBmia
CIIO’KEHUS HAIIPSDKEHUH TIPH
MOCJICIOBATEIIPHOM COCIMHEHHUH JBYX
pe3uctopon”

65

Pemenue 3amau mo teme "IlocieqoBarenbHoe
U NIapaJuIeIbHOE COEIMHEHUS IIPOBOIHUKOB"

66

67

JlaGopatopHnas pabora "IIpoBepka npaBuia
AJI CUJIBbI TOKA IPH MapaljICIbHOM
COEIUHEHUH PE3UCTOPOB"

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA Oma
AJI pa3JIndHOro COCAMHCHUA IIPOBOJAHUKOB

68

O/1C u BHyTpEeHHEE CONPOTUBIICHUE
HUCTOYHHUKA TOKA. 3akoH OMa 1 MOJIHOU
LEenu

L[TOP, POIII

69

Pemenue 3amau o reme "OJIC, BHyTpeHHEE
COINPOTHBIIEHUE UCTOYHMKA TOKa. 3akoH OMa
JUTS TIOJTHOM 1ieru”

70

71

JlaGopatopnas padora "Onpenenenne I/C u
BHYTPCHHET'O COIMMPOTHUBIICHUSA NCTOYHUKA
ToKa"

[TpaBuna Kupxroga

[HOP, PO

72

JlabopaTtopHas padota "IIpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydueHne BOJIbT-
AMIICPHBIX XapaKTCPUCTHUK HEJIMHEHHBIX
3J1€MEHTOB"

Pabota snexkrpuueckoro Toka. MOIIHOCTb
AIEKTPUUYECKOTO TOKA

LTIOP, PO




75

Jlaboparopnas padota "Onpenencane paboTs
Y MOIIHOCTHU 3JIEKTPUYECKOIro ToKa"

76

77

78

3akon Jxoynsa-Jlenna. Ilorpedurenu
AIIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

Ypok-koHpepenius "OObsICHEHNUE U TIPUHITAIT
JCUCTBUS JIOMAITHIX
3JIEKTPOHArpeBaTEIbHBIX IPUOOPOB"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DnekTpuuecKkue 3apsaapl. 3apsKEHHbIE Tena U
ux B3auMoaencTeua. I1ocTOSIHHBIN
AJIEKTPUYECKUM TOK"

[HOP, POII

79

KonTponbhas padbota no teme
"DnekTpuuecKkue 3apsaapl. 3apsHKEHHbIE Tena U
ux B3auMoaencTBus. IlocTosSHHBIN
ANEKTPUYECKUN TOK"

80

TlocTostHHBIE MAarHUTHI. MarHUTHOE MOJIE
3eMIIH 1 €ro 3HadeHue I KU3HU Ha 3eMile

[HOP POII

81

82

83

Ypok-uccnenosanue "M3ydeHne MarHUTHOTO
T10JIs1 TOCTOSIHHBIX MarHUTOB MPHU UX
o0BbeIMHEHNH U pa3zieneHny. Busyanuzanus
OJIS1 TOCTOSIHHBIX MarHUTOB"

OmneIT OpcTena. MarauTHoe nose
NEKTPUYECKOTO TOKA
OnelT AMniepa. MarHuTHOE 10J1€ KaTyIIKH C

TOKOM. HpI/IMCHCHI/IC QJICKTPOMArduToOB B
TCXHUKE

[TOP, POIII

[TOP, POIII

84

Cuna Amrnepa u onpenesneHue eé
HaIpaBJICHUs

LIOP, PDIII




85

Pemenue 3anau no reme "Cuiia Ammnepa u
omnpezaeseHue e€ HanpaBiaeHUs"

86

87

88

ONeKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb30BaHue 3IIEKTPOJBUATATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

JlaGopaTopHas pabora "V3yueHue aeicTBUs
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

Ypok-koupepenuus "[IpakTrudeckoe
MPUMEHEHHUE JICKTPOIBUTaTeIei"

[HOP, PO

89

90

91

JlaGopatopnas padora "KoHcTpynupoBaHue u
u3ydeHue paboThl dNeKTpoABUTaTENs"
Jlaboparopnas padota "N3mepenue KI1/]
3JIEKTPOJIBUTaTEIbHON YCTaHOBKH"

OnsiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM
nHaykuuu. [Ipasuno Jlenna

L[HOP, POIII

92

93

94

Ypok-uccnenosanue "HcciaenoBanue
W3MEHEHUN 3HAUYCHUS U HAMPABIICHUS
MHIYKIIMOHHOTO TOKa"

Pemenue 3apau no reme "3akon
3JIEKTPOMArHUTHOM MHAYKImu. [TpaBuio
Jlenna"

Dnextporerepatop. CriocoOb! MoTyYeHUS
3IEKTPOIHEPTUU

I[HOP. POII

95

VYpok-koHpepeHius "IIEeKTPOCTAHITUN Ha
BO300HOBIISIEMBIX UCTOYHHUKA DHEPTUH.
ITpo6nemsl 3xon0ruu. TOMINBHBIE YIEMEHTHI
U 3JIEKTpOoMOOHIN"

96

[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe




"DeKTpOMarHUTHbIE SIBJICHUS"

KontposbHas padota "DieKTpOMarHuTHEIE

97 | 1
SIBIICHUS

98 Pabora C"TeKCTaMI/I o teme "TemnoBble 1 1IOP, PIII
SIBJICHUS
Pabora ¢ Tekcramu o Teme "DIeKTpUYecKIe

99 3apsiabl. 3apsHKCHHBIE Tela U HX 1 LIOP, POIII
B3auMocrcTeue"

100 Pabora ¢ TGKC'I;&MI/I zlo teMe "TlocToAHHBIN 1 LIOP, PAILI
ANEKTPUICCKUHN TOK

101 PaGora C”TeKCTaMI/I o TeMe "MarauTHsie 1 LIOP, PAILI
SIBJICHUS

102 '1?a60Ta C TEKCTAMU 110 TEME ) 1 LIOP, PAIII

DNeKTpOMAarHUTHAS. WHTYKITHS
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 225




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

Mexanuueckoe qBrxkeHHe. MaTepuaabHas

1 Touka. CriocoObl OmMCcCaHUsT MEXaHUYECKOTO 1 HOP, POIII
JIBUKCHHUSI
Cucrema orcuera. OTHOCUTENBHOCTh

2 1 LOP, POLI
MEXaHUYECKOTO JIBHKEHUS

3 BekropHbie BETUYMHBI, OTIEPALNH C 1
BEKTOpPAaMHU, ITPOCKIIUN BEKTOPOB
Pannyc-BekTop MarepuasibHON TOUKHU

4 Y P MaTep ’ 1 1[OP, PAIII
nepeMenieHre Ha MIOCKOCTH

5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 [HOP, POIII

6 Pemenue 3amau o reme "PaBHOMepHOE 1
MPSIMOJIMHEIHOE JIBIKEHME"
HepaBHoMepHOE NpsIMOIUHENHOE IBHKEHUE.

7 CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla IpU 1 [HOP, POIII
HEPaBHOMEPHOM JIBHXKECHUH
JlaGopatopHnas pabota "Onpeznenenue

8 CpeIHEel CKOPOCTU CKOJIBKEHUSI OpycKa HIn 1 1
JBUKCHHUSI IAPHUKA 10 HAKIIOHHOM
MJI0CKOCTH"
PaBHOYCKOpEHHOE MPSAMOJIMHENTHOE

9 YCKOp p 1 1IOP, PRI
JBHKEHUE. Y CKOpEHUE

10 CKopoCTh PaBHOYCKOPEHHOTO 1 LOP, POIII




npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

12

13

Pemenue 3anay no teme "CkopocTtb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBIOKeHUA"

[lepemernienue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHHUH
Jlaboparopnas pabota "OnpeneneHue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOM I1ocKocTH"

LIOP, PDIII

14

Pemenue 3anau no teme "llepemenienue npu
PaBHOYCKOPEHHOM MPAMOJUHENHOM
JBUKEHUU"

15

Jlaboparopnast pabota "HccnenoBanue
3aBHCUMOCTH ITyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBIKEHUH 0e3
HavaJpHOU ckopocTn"

16

17

18

I'padmueckas uHTEpIpeTaIlUs yCKOPEHUS,
CKOpPOCTH, MTPONUJEHHOTO ITYyTH U
IepeMENIeHUs 1JIs IPSMOIMHENHOTO
ABHUXKCHU S

Pemenue 3anau o teme "I'paduueckas
HMHTEpIIpETALs YCKOPEHHUs, CKOPOCTH,
MIPOMIEHHOTO ITyTH U NIEPEMEILECHHUS IS
MIPSMOJIMHENHOTO IBMKEHUS"

Yckopenue cBoOoAHOTO nageHust. OMbITHI
lanunes

LHOP, POII

[IOP POLI

19

Pemenue 3agad no reme "Yckopenue




CcBOOOIHOTO TageHus"

JIBu>keHue Tena, OpOIIeHHOTO MO/ YIJIOM K

20 LIOP, POIII
TOPU30HTY
21 Pemenne 3agau o teme "JIBrokeHue Tea,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
Jlaboparopnas pabota "HccrnenoBanne
22 JBUKCHHSI TeJa, OPOIICHHOTO TI0JT YTJIOM K
rOpu30HTY"
Pemenue 3amad mo treme "JIBrkeHue mo;
23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
najaeHus"
24 JIBM>KEHHE IO OKPY>KHOCTH L[TOP, POIII
o5 JInHeliHas U yriioBas CKOPOCTb, IEPUOL U LIOP, POLLI
4acToTa
26 CKOpOCTh U YCKOPEHHE MPH JIBIXKEHUH TI0 1IOP, POILII
OKPYXHOCTH
97 Pemenwue 3anay mo Teme "JIBikeHue mo
OKpY>KHOCTH"
VYpok-koupepenius "PacroznaBanue u
28 NpHUOIMKEHHOE OTIMCAHKE PA3IUIHBIX BUIOB
MEXaHUYECKOTO JBUKEHUA"
[ToaroroBka K KOHTPOILHOM paboTe MO TEME
29 "MexaHn4yecKoe IBIMKEHUE U CIIOCOOBI €T0
onucanus"
KonTponbHas pabota mo Teme
30 "MexaHU4YeCKOe IBUKEHUE U CIIOCOOBI €ro
onucaHus"
31 IIepsb1it 3ak0oH HproToHa. BekTop cuibl L[HOP, PO




Bropoii 3akoH HeroToHA.

32 . LHOP, POIII
PaBHogeiicTByIOIIAs CHIla
33 Tperuii 3akon Hetotona. Cyneprio3uius Cut LHOP, POIII
34 Cuia ynpyroctu. 3akoH ['yka LOP, POIII
35 Pemenue 3anau mo teme "Cuna ynpyroctu"
JlabGopaTtopHas pabora "VccienoBanue
36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B MIPYKUHE, OT CTEIICHU
nedopMaum npyxuHb!"
37 Cuna tpenus. Kosdduuuent tpenus LOP, POLI
38 Jlaboparopuas pabota "Onpenencaue
KO3 (PUIIIEHTA TPEHUS CKOJIBKCHUS"
Jlaboparopnas pabota "HccrnenoBanue
39 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT
CHJIBI HOPMAJIBHOTO JIaBJieHUs"
JIBM>KEHHE TeJ M0 OKPY>KHOCTH O]
40 gy Py 1[OP, PAIII
JECTBIEM HECKOJIBKUX CHUIT
41 3akoH bepHyan u nogbEMHAas cuiia Kpblia LHOP, POII
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC anmaparkl, Cy/1a Ha TOBOIHBIX
42 KPBUIbSAX, aHTUKPBLIO Ha CKOPOCTHBIX
aBTOMOOMIIAX. JIBIKeHHE TTO€3/1a Ha
MarHMuTHOM nmoaymike"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO
43 P 1[OP, PAIII
TATOTEHUS
JIBW>KEHHE TEJI BOKPYT TPAaBUTAIMOHHOTO
44 pyT TP 1IOP, PRI
neHrpa. [lepas kocMuueckasi CKOPOCTb
45 HeBecomocTs 1 eperpy3ku LOP, POIII




PaBHOBecue MaTepUaIbHON TOYKHU.

46 AOGCOIIOTHO TBEPAOE TEIO Lop, PoII
47 MowmenT cuisl. IIpaBuino MOMEHTOB [HOP, PO
48 Ypoxk-uccienoanue "OnpeneneHue neHTpa
TSDKECTH Pa3JIMYHbBIX TET"
Nmnynsc Tena. 3menenne uMirybca.
49 Nmnynbe cumbl. YOpyroe u Heynpyroe LOP, POIII
B3aNMO/ICHCTBHE
50 3aKOHBI U3MEHEHHUS U COXPAHECHUSI UMITYJIbCa LOP, POIII
51 PeakTuBHOE OBMKEHUE LOP, POIII
59 Pemrenue 3amau no reme "3akoH coxpaHeHUS 1IOP, POILII
uMmIyJibca. PeaktuBHoe nBrxkeHue"
53 MexaHunueckasi paboTa U MOIIIHOCTb L[IOP, POOIII
54 PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U LIOP, PAILI
CHUTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue
55 paboThI CUIIBI TPEHUS NIPU paBHOMC?HOM
JBUKEHHUHU TeJla [0 TOPU30HTAIBHON
noBepxHocTH"
56 CBs3b 9Hepruu u paboThl [HOP, POIII
JlabopaTopHas pabota "OnpeneneHue
57 paloThI CUJIBI YIIPYTOCTH IIPU NOJBEME Tpy3a
C MCII0JIb30BaHUEM HEIOJIBUIKHOTO U
MOJIBH>KHOTO OJIOKOB"
58 [ToTentnuanpHas SHEPTHS LOP, POIII
59 KI/IHGTI/I‘IGCKaiI sHeprus. Teopema o LIOP, PIII
KMHETUYECKOU SHEPTUU
60 3aK0H U3MEHEHUS U COXPaHCHUS LOP, POIII




MEXaHUYECKOHN JHEPruun

61

62

Pemrenue 3agad mo teMe "3aKOHBI
W3MEHEHUS U COXPAHEHUS MEXaHUYECKOU
sHeprun”

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"BzaumMopeiictBue Tea. 3aKOHbI COXpaHeHus"

63

KonTponbhas padbota no teme
"BzaumMopeiicTBue Tea. 3aKOHbI COXpaHeHUs"

64

65

66

67

Konebarensnoe nemxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUM: IEPHO/I,
4acToTa, aMILTUTY1a

MatemaTuuecKkuil U Npy>KUHHBIA MasgTHUKH.
JlabopartopHast pabora "HcciaenoBanue
3aBUCUMOCTH TIEpHo/ia KojebaHuii rpysa Ha
HUTH OT JJIMHBI HUTH"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH NEepHO/a KOJIeOaHui
IpPY>KMHHOTO MasiTHUKA OT Macchl rpy3a’

lMapmonnueckue konedaHus

0.5

LHOP, PO

L[HOP, POIII

LHOP, POII

68

69

JlaboparopHas padora "M3Mmepenne
paTopHas p Y
YCKOpEHUsI CBOOOTHOTO TaieHus"
3aryxaromue Konebanus. BeiHyk/1eHHbIE
xonebauus. Pezonanc

[HOP, PO

70

[IpeBparmienue sHEpTrUn IPH KOJICOATETHHOM
JIBUKCHHUH

LOP, POIII

71

VYpok-uccnenosanue "IIposepka
HE3aBHCUMOCTH IepuoJia KoyebaHuii rpysa,
MOJIBEIIEHHOTO K JIEHTE, OT MacChl rpy3a"”




MexaHu4eCcKre BOJIHBI: MMPOAOJBbHBIC U

72 LOP, POLI
MOTepeyHbIe

73 CsaoiicTBa MexaHqu?KHx BOJIH. [[nmuHa LIOP, PIII
BOJIHBI U CKOPOCTH €€ paclpOCTPaHECHUS
Ypok-uccnenosanue "HabmroneHue

74 nHTepdepeHny U AUdpaKiud BOJIH Ha
MOBEPXHOCTU BOJIbI"

75 Ypok-koHpepeHmus "MexaHndeckue BOTHBI
B TBEpAOM Teie. CelicMuYecKue BOJTHBI"

76 3ByK. PacnipocTpanenue u oTpaxkeHHe 3ByKa LOP, POIII

77 Pewenue 3ampau no reme "3Byk"
VYpok-uccnenoBanue "IKCepuMeHTaAIbHOE

78 onpe/ieJICHUE TPAHUILL YACTOTHI CIIBIIITUMBIX
3BYKOBBIX KoJieOaHui"

79 I'poMKkoOCTB 3B§7Ka Y BBICOTA TOHA. LIOP, POLLI
AKyCTHYECKHI PE30HAHC. ’

80 Ypoxk-uccnenoanue "Habmonenue u
00BsICHEHNE aKyCTHYEeCKOro pe3oHaHca"
Wudpa3Byk u ynprpasByk. Kondepenmus

81 "Hcmonb30BaHue yIbTPa3ByKa B LIOP, POIII
COBPEMEHHBIX TEXHOJOTUAX"
DJIEKTPOMArHuTHOE TOJIE U

82 LOP, POIII
AJIEKTPOMArHUTHBIE BOJTHBI

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH [HOP, POIII
Ypok-koudhepennus "[lkana

84 AJIEKTPOMArHUTHBIX BOJIH. Mcrionb3oBanue

3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Pagunosnokarms. Kocmuueckas cBs3p "




Pemenue 3aga4d Ha OIpCaACIICHUC YaCTOThI U

85 JUIMHBI 3JIEKTPOMArHUTHOM BOJHBI
86 DneKTpOMarHuTHas IpUpo/ia CBETa. LIOP, PIII
CxopocTs cBeTa
87 BonHoBble cBolicTBa cBeTa: HHTEpGhEepeHLIUS LIOP, PO
U qudpakims
88 JlydeBast Mozienb CBETA U TEOMETPUYECKAS 1IOP, POILII
ontuka. Victounuku cBera
89 [IpsamonnHEHOE PacCIPOCTPAHEHHE CBETA. LIOP, POLLI
3armenus Connua u JIyHsl
90 3akoH oTpaxxeHus ceera. [Imockoe 3epkaino LOP, POLI
01 [TocTpoenue nzo0OpaxeHu, LIOP, PIII
c(hOPMHUPOBAHHBIX 3€PKATIOM
92 [Ipenominenue cBera. 3aKOH MPEITOMIIEHUS 11OP, POIII
cgera. [lonHoOe oTpaxkeHue crera.
Jlaboparopnas pabota "HccrnenoBanue
93 3aBUCUMOCTH yTJjia NPeJOMIIEHHS OT yriia
MaJIEHUs CBETOBOIO JIyya Ha IPaHHUIIE
«BO3QyX-CTEKIIO»"
94 VYpok-uccnenoBanue "AHanu3 U 00bICHEHHE
ONTUYECKOTO MHUpaxa"
VYpok-koupepenius "Mcnonp3zoBanue
95 TTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"
96 JIunza, xon nyuel B TuH3E LHOP, POIII
97 dopMya TOHKOU JTUH3BI LOP, POIII
98 JlaGopatopHnas pabora "Onpexnenenue

(hOKYCHOTO PacCTOSIHUS U ONTHYECKOM CHIIBI




coOuparomien THH3bI"

[Tonyuenne n300pakeHHUI C ITOMOIIBIO

99 . . LIOP, POIII
coOuparomiell 1 paccenBaroIeH JINH3
Ypok-koudepennus "[IpuHiun gecTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢oroanmnapar)"
I';1a3 xak onruyeckas cucrema.

101 LIOP, POIII
brnuzopykocTh U 1anbHO30PKOCTh
Paznoxenne 6enoro ceera B crieKTp. OMBITHI

102 Herorona. CrojxeHue CrieKTpaIbHBIX I[BETOB.
Jucnepcus ceera
Ypoxk-nipaktukym "Habmonenue u
00BSICHEHHE OMBITOB MO PA3JIOKEHHUIO 0EJI0r0

103 P ITOP, POIII
cBera B criekTp. [lomyuenue Gemoro mseta
TP CJIOKEHUU 1[BETOB"
OmnbiThl Pesepdopaa u miianerapHas Mmoaelnb

104 pdop P 1[OP, PAIII
aToMa
[Toctynatel bopa. Monens aroma bopa.

105 4 P p 1IOP, POIII
Vcnyckanue 1 TIOTJIONIEHHE CBETa aTOMOM.

106 KBantsl. JIuneituatebie criekTpsl LHOP, POII
VYpoxk-npaktukym "HabiroeHne CritonHbix

107 U JIMHEWYaThIX CIIEKTPOB U3JIy4YECHHUS U
UCIyCKaHUs"
PannoaktuBHOCTH. Anb(da-, 6eTa- u raMma-

108 fa-, LIOP, POIII
W3ITyYCHHS
Crpoenue atomHoro siipa. Hykinonnas

109 P pa- 2y 1IOP, PRI
MOJIeTIb aTOMHOTO si/ipa

110 PannoaktusHbIe peBpanieHus. M3oromnsl L[HOP, PO




111

[Tepuon nmonypacnana

[HOP, PO

112

113

114

Ypok-koudepennus "Jleiictue
PaIMOAKTUBHBIX U3JTyUYCHUN HA KUBbBIE
OpraHu3MBbl. 3alllUTa OT PaUOAKTUBHOTO
u3iydeHus"

SnepHbie peakiyu. 3aKOHbI COXpaHEHUs
3apsI0BOTO U MAacCCOBOTO YHCET

9Hepr1/1;1 CBA3U aTOMHBIX SAACP. CBs13b MaccChl
" DOHCPIruu

LIOP, PDIII

L[HIOP, POIII

115

116

117

Pemrenue 3anau mo teme "SnepHbie peakiuu.
DHeprus cBszu"

Peakuuu cunTe3a u n1eneHus saep.
Hcrounuku sueprun CosiHIla U 3BE311
VYpok-koHpepenmus "AnepHas sHepreTuka.
DKOJOTHYECKHE MPOOIEMBI SIIEPHOH
SHEpreTuxku"

L[HIOP, POIII

118

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"Konebanus v BOHBI. CBETOBBIE U
KBAHTOBBIE SBICHUS"

119

120

Kontponbras padota mo teme "Konebanus u
BOJIHBI. CBETOBBIE U KBAHTOBBIE SIBJICHUS"

Pemrenue pacueTHbIX MO TEME
"MexaHnyeckoe IBIKeHue"

121

PemeHHe pacquHHx 1 KAQYCCTBCHHBIX 3a1a4
no teMme "B3anmoneiicteue Ten"

122

Perrenre pacueTHbIX M KAUECTBEHHBIX 3a/1a4
1o TeMe "3aKOHbI COXpPaHEHHUS YHEPTUH U
ummyJbca'




JlaboparopHbie pabOTHI 110 TEME

123 n n
MexaHnueckoe NBUKEHUE
124 JlaboparopHbie pabOTHI 110 TEME
"BzanMoaencreue Tea"
JlabopaTopHsbie paboTs 1o Teme "[IpocTrie
125 MeEXaHU3MBEI"
Pemrenue pacyeTHBIX M KAYECTBEHHBIX 33124
126
o teme "TermioBbie npouecch”
127 Perrenue pacueTHBIX M KAYECTBEHHBIX 3a/1a4
o teMe "BimaxxHocTn"
Pemienue pacyeTHbIX M KaYECTBEHHBIX 3a1a4
128
mo teme "KIIJ] TennoBeIX aBurareici'”
Pemrenue pacyeTHBIX M KAYECTBEHHBIX 33124
129
1o TeMe "3aKOHBI TOCTOSHHOr'0 TOKa"
Pemrenue pacueTHbIX M KAYECTBEHHBIX 33124
130
o teme "KIIJ[ anexTpoycraHoBOK"
131 JlaGopaTopHble paboThI 110 TeMe "3aKOHbI
MOCTOSIHHOT'O TOKa"
JlabopaTopubie padoTHI 10 TeEMeE "CBETOBEIE
132
aBJIeHU"
133 Pabora ¢ Tekctamu o Teme "3aKOHBI LIOP, PIII
COXpaHeHHsI B MeXaHuKe" ’
Pabora ¢ Texcramu o teme "Komebauus u
134 HOP, POIII
BOJIHBI" ’
135 Pabota ¢ Tekcramu o TeMe "CBeTOBEIE 1IOP, POILII
aBieHu" s
Pabora ¢ texcramu o teme "KBanrosas u
136 LHOP, POII

snepHas pusuka"




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136

24.5




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dusuka, 7 knacc/ [leppimkun A.B., O01iecTBO ¢ orpaHMYEeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Axinoneproe obmectBo «M3aaTenbcTBO
«IIpocBenienue»

®dusuka, 8 knacc/ [leppimkud A.B., OO11ecTBO ¢ OrpaHUYEeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinoneprnoe odiectBo «M3aaTenbcTBO
«IIpocBemenue»

®dusuka, 9 knace/ Iepsimkun A.B., I'ytauk E.M., O011ecTBO ¢ OrpaHU4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe oduiectBo «M3aarenbcTBO
«IIpocBemenue»

Co6opnuk 3amau o ¢usuke 7-9/Ilepoimkun A.B., Dx3ameH, MockBa

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

®dusuka. 7 knace (yriyosieHHbI ypoBeHb). Peanuzanus tpedoBanuit ®I'OC
OCHOBHOT'O 00111eT0 00pa3oBaHus: MeToAnueckoe nmocoodue st yuuresns / [leHTun
A. 10., [Tuenkuna M. A.; nox pexn. I'. C. Kosanesoii. M. : ®I'BHY «Mucturyt
cTpaTeruu pa3BuTus oopazoBanusi PAOy

Meroanueckoe mocoOre 1Mo HHTETpaIlii COBPEMEHHBIX CPEJICTB 00YUCHUS K

JUHUY yueOHUKOB «Du3uka. 7-9», aBropsl: [1épeimkun A.B., I'ytHuk E.M.



HNP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoTeka — Bc€ 1o npeamery «DPusukax: http://www.proshkolu.ru

2. BunmeoomnbiTel Ha ypokax: http://fizika-class.narod.ru

3. Enunas kosuiekuus udpoBeIX 00pa3oBaTeIbHBIX pecypcos: http://school-
collection.edu.ru

4. laTepecHble MaTepUalibl K ypokaM (U3UKH 110 TeMaM; TECThI 10 TEMaM;
HarJsiHbIe TocoOust k ypokam: http://class-fizika.narod.ru

5. Iludposeie oOpazoBareabHbIe pecypebl: http://www.openclass.ru

6. DIEeKTpOHHBIE YUEOHUKHU N0 (PU3KKE:

http://www.fizika.ru
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