MYHULATIAJIBHOE BIOJDKETHOE OBII[EOBPA30BATEJILHOE
YUPEXJIEHUE «JIULIEN Ne5S TOPOJIA EJIBIIA»

YTBepxacHa IIpunsra
npukazoM MBOY «Jluneit Ne5 r.Enpuia» eAarornyeCcKuM COBETOM
oT 23.05.2024 rona Ne 123-yB MBOY «Jluneit Ne5 r.Enbia»

o1 23.05.2024 roga Ne 6
PaccmoTtpena

Ha 3acepanuu JIMO

yuuTened Ouosioruu, reorpaduu,

bu3uKN, XUMHA
npoTokoia ot 22.05.2024 Ne 5

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «@usuka» (yriayoJeHHbIH YPOBEHb)

JU1s1 oOyyarommuxcst 7 — 9 xkimaccon



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (U3MKE HAa YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuwaronuxca. B mporpaMmve 10 (uU3HMKE  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOmuXCs.

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

®duzrka SABISIETCS  CUCTEMOOOPA3YyIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4eOHBIX TIPEIMETOB, MMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MUPE.

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

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIJICHUE CIEAYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

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



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

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

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

dbopMupoBaHHE YMEHHMH TPUMEHATH (U3UUECKUE 3HAHUA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOM  AESATENbHOCTU, CBA3aHHOW C (PU3MKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHne 3HaAHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHSTH (M3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAJIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyUEHHbIE JaHHBIE U J1€71aTh BHIBOJIbI;

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

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wusydenune ¢wusuku (yriryOn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus otBonutcss 303 wacoB: B 7 kiacce — 102 ugaca (3 yaca B
Henemo), B 8 kimacce — 102 vaca (3 gaca B Henelno), B 9 kiracce — 99 gacos (3 gaca
B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpeaAMeTHble CBsi3H). Dusnueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wsmepenne Qusnvecknx BeauuuH. OTanoHbl. Dusmdeckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. [IpaBuna 6e3omacHoro Tpyaa npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHCTEMHBIX eIMHHUILL B equHuLbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

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

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

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

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

Pasznea 2. IlepBoHaya/ibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

CrpoeHne BemiecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [uddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHbBIX COCTOSIHHUSIX U MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

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

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

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

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

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHHS CKOJBXEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS JABJICHUS.
JlaBrnenre rasza. 3aBUCMMOCTb JaBJICHUSI Ta3a OT OOBEMA U TeMmepaTyphl.
[lepenaya naBiieHHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylHONM o0onouku 3emud. OnbiT Toppuuemtu. M3mepenue atrmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuibl, noarekanue. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOTpyKEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

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

OnbITel, JAEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTb. JDHEpIrUs.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHsS phlyara kK OJIOKY. «30J0TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

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

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K1/ moaBuKHOTO U HEMOJABUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOrnyh MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TENJoBOE€ pacUIMpEHHE M CKaThue. 3aBUCUMOCThH JAaBJCHHUS Ta3a OT
00BEMa, TeMIepaTypsbl.

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

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUION epeavuu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bubl Teronepenadyn B NpUPOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHMEe TEIIOBOro OalaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro naasiieHus. HachlllleHHBI M HeHachIEHHbIH mMap. BiaxxHOCTh
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TemnoBsle JABUTAaTEeNM M 3alllUTa OKpPYXKAKIIEH cpenapl. TermaoBsle NOTEpU B
TEILIOCETSX.

3aKOH COXPAHEHMSI U MPEBPAILCHUS] SHEPTHUM B MEXAHUYECKUX M TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

W3MeHeHne naBiieHUs rasa MpU HU3MEHEHHH OObEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOnroienre nocTosiHCTBA TeMIepaTyphl IPU MUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHnue TteMreparypbl IpU MOMOIIMA KUIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYPBL.

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

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT €ro oo0bémMa ®
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

OmnpeneneHue KoJIUYECTBa TEIJIOTHI, MOIYUYEHHOTO BOJAOW MPU TETIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Onpenenenue ynelnbHON TEIIOEMKOCTH BEIIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpenesneHne OTHOCUTENBHON BIAXHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

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

Onekrpudeckoe mnotsie. Hanpsok€HHOCTh dmekTpudeckoro mnoss. IlpuHnomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

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

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIE€NU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuna Kupxroda. Pacy€T mpocThIX 3neKTpUUecKux
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HMCTOYHUKAX 3HEPIHUH. ODKOJIOTMYECKUE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

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

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHAYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUYEeCKOT0 HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOIBUTATENlb MOCTOSHHOTO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

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

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka TmpaBuUiia CIOXKEHHS HANPSHKEHUH TMPU  IOCJIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOHAa OMa 1JI MOJTHOM EMH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEWHBIX JIEMEHTOB (JIAMIIbI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHJIBl M HalpaBJi€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3y4eHue paboThl AJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITEl 1O  KCCJEOBAHHUIO  SIBICHUS  AJIIEKTPOMArHUTHOM  WMHIYKIIUU:
HCCIIeIOBAaHNE U3MEHEHUM 3HaYeHUs U HallpaBJICHUs] MHAYKIIMOHHOTO TOKA.



Pasnen 8. CBeroBble siBJIeHMS.

JlydeBass MoJenb CBeTa W TeOMETpUYECcKass onTuka. McTtounuku cBerta.
[IpsmonuueiiHoe pacnpocTpaHeHue cBeta. 3armenuss ConHna u o JIyHbL
Otpaxenne cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
U300pakeHN, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBeta. 3akoH npesiomyieHus ceeta. [loaHoe oTpaxeHue certa.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBA3b.

Jlunza, xom nyuyer B JmH3e. DopMyna TOHKOWM JuH3bL [locTpoeHue
n300pakeHnit, CGHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
doroanmnapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak oOmNTHYecKas CHUCTeMa.
biM30pyKOCTh U JAITBHO30PKOCTB.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBera.

Hemoncmpauuu.

[IpssmonuHeiHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonydyenune n300paxeHuit B MIIOCKOM 3€pKae.

[Ipenomienue cBera.

OnTryecKuil CBETOBO/I.

Xop ntydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Monens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomyyenue 6em0ro cBETa MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnmenoBanre 3aBUCUMOCTH YIUVIA OTPAKEHUS CBETOBOrO Jyda OT yIJia
naJIeHuUs.

N3yueHne CBOUCTB U300paKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMIIEHUS OT yTila MaJieHUus CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[TonyueHne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JINH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OneITEl IO BOCHPHATHIO IIBETAa NPEIMETOB MPU WX HAOIIOJACHHUH Yepes
L[BETOBbIE (DUIIBTPBI.



9 KIIACC

Pa3nen 9. Mexannuyeckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKCHHS.

BekTopHbIE BEIMUMHBI, ONEpAlMU C BEKTOPAMHU, IPOECKIUU BeKTOpa. Paguyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHMEe. HepaBHOMEpHOE NIPSAMOJIMHENHOE JIBUXKCHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE NPSMOJIMHEMHOE JBWXKEHUE. Y CKOpEHUE
cBOOOAHOTO mageHus. OnbIThl ["anues.

['paduyeckas uHTEepHpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
MEPEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBrKeHue 10 OKpYKHOCTHU. JIMHEHass CKOPOCTh, YIiIOBask CKOPOCTh, IEPUOL
M 4acToTa O0palieHus Mpyu paBHOMEPHOM JBUKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CUIIa.

IIepseiit 3ak0H HproroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuueHt tpenus.

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

3akoH bepnymnu um noabéMHas cuna Kpbuia. COBpEMEHHBIE JIE€TaTEIbHBIE
amnmaparbl, CyJa HAa MOJABOAHBIX KpPBUIbSAX, AHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BUYKEHME TEn BOKPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTD U EpErpy3KH.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYIPYroe B3aUMOJCHUCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSXKECTH, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas s3Heprust ¢xxaTou npyxkuHbl. Knunetnueckas



sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HM3MEHEHHS U COXPAHEHUS
MEXaHWYECKOU YHEPTUH.

Hemoncmpauuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Tela OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETA.

CpaBHeHUEe MyTed W TPaeKTOPUM JIBMOKEHUS OJTHOTO M TOTrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.

HccnenoBanrie Npu3HaKoOB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmrogenue nBM>XEeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUM OTHOCHUTEIHHO
KaOuHeTa (QU3UKU.

HabGmronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U IEUCTBYIOIIEH Ha HETO CUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanus SHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMMyJibca Mpu a0COTIOTHO HEYIIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

HabGnrofneHnue peakTUBHOTO ABUKEHUSI.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa [Jjisi pa3roHa M JAIBHEHIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIN TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKka WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBI>KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanne NBIKEHUS Tella, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.



Omnpenenenne kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTeTNeHU ePopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMI)KEHUHU Tella MO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3gen 10. Mexannyeckue KoJ1e0aHUA ¥ BOJHBI.

KonebarensHoe nBuxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: IEPHO/I,
4acToTa, aMIuuTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx1eHHbIE KosieOaHus. Pe3onaHc.

MareMatnyeckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WH}pa3Byk u ynbrpasByk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BoIHYXIEHHBIX KOJEOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenue uatepdepenninu u audpakiiui BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHni MaTeMaTUYECKOTO MasITHHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KOJICOaHUN NIPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuoja KojaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOIa KOJIeOaHUI NMPYKUHHOTO MasiTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.



OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus: CBOOOTHOTO TaICHMS.

Pa3nen 11. DiiekTpoMarHuTHoOeE MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTpOMarHuTHele  BOJIHBL.  (CBoOMcCTBa
aneKTpoMarHuTHbeIX BOJH. Illkama snekTtpomarHuTHBIX BOMH. Mcnomb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBSA3b.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopnvie pabomul u onvimaol.

N3yueHne CBOWCTB JJICKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOWIIBHOTO
tenedoHa.

[IpoBeneHne ONBITOB MO HAOMIOEHNIO HHTEPhEepEeHIIMH U TU(PaAKIINKU CBETA.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inydeHus. CTpoeHrHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoakTuBHBIE
npeBpaieHus. [lepuon momypacnana atoMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alUTa OT PaIMOAKTUBHOTO U3Ty4YCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSOBOTO WU MAacCCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SnepHas sHEpreTHka.
DKoJIoTUYeCcKHe MPOOIEMBI SIICPHON IHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U3Ty4YEHHUS U TTOTJIOLICHMUS.

CnekTpbl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus nzmydeHust IpUPOIHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuwie pabomul u onvimaol.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IIYTH
(no dotorpadusam).



H3mepenne paanoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO-0000MAIOMINN MOAYJTh TIPEAHAZHAYCH JIJII CHUCTEMAaTH3aIuN
U O00O0OIICHWS  TMPEAMETHOTO  COACpXaHUS ©  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOiaEHHOTO YpOBHS, a
TaK)Ke ISl TIOJITOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY IO (pU3HKE.

B mpomecce wu3ydeHHss JaHHOTO MOIYJSI PEATU3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCECICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3yJbTaTOB oOO0ydeHUus, (OpMUPOBAHUE
€CTECTBCHHO-HAYYHON IPaMOTHOCTH: OOBSCHEHUE U ONMCaHUE SBJICHUI HA OCHOBE
npuMeHeHUsT (U3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKECHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHMPOBAHWE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJIy4eHHUE BHIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJsSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(GU3UKH, B TOM YHCIIE 3a71a4, HHTCTPUPYIONTUX COACP’)KaHUE Pa3HBIX Pa3JeiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYasi paOOTHI M OMBITHI U3
MEepeuyHe K paszfenaM Kypca) B YCIOBHUSX CaMOCTOSTENBHOIO IJIAaHUPOBAHUS
MIPOBEICHMSI NCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

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

paboTy Haj TPYNIIOBEIMU WU MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMATHOCTUYECKON pabOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKIJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTMArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (u3MKe, a TaKke
CBUJIETEIILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

o 4)uennocmu HaAYUHO20 NOZHAHU:

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

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPO/IBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJI O€30MaCHOrO TIOBEJICHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

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



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a]ay (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmavyuu K UIMEHAIOWUMCA YCII0GUAM COUUATIbHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MPaKTUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOErO PAa3BUTUS B NPUOOPETEHUU HOBBIX (PU3NUYECKUX
3HAHMU;

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

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYMs] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
ABJICHUMA W IIPOIIECCOB, J€JIaTh BBIBOJBI C MCIIOJIB30BAHUEM JICAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3AaKJIIOUEHUM, BBIABUTATh THUIOTE3bl O  B3aUMOCBS3SX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

MCITOJIB30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOIYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOYKHOE JlajbHeHIIee pa3BUTUE PUBNUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
oTOope UH(POPMAIIUU UITU JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM (hr3MUecKoit
3a/1auy;

aHaJU3UPOBaTh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHQPOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(pOpMAIMM U WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECJIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBbI H
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

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

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENBHOCTH, OPraHU30BBIBaTh JIEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOIO 4YacTh padOThl, AOCTUras KAadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPAaBJIIEHUIO M KOOPAMHUPYS CBOM JEWUCTBUA C JAPYTUMHU YIECHAMHU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX U YYCOHBIX CUTYyaIUsAX, TPEOYIOIIUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOAXOJAaX  NPHUHATUA  PEUICHUU
(MHAMBUyATbHOE, IPUHSATHE PEUICHUS B TPYINIE, IPUHATUE PEUICHUN TpyNoi);

CaMOCTOSITEJIbHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MUECKON 3aayu WU
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MO>HOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BAPUAHTHI PEIICHUN;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIEHKY CUTYaIlMU U TIpeJiarath MjiaH e€ U3MEHEHUS;

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

BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO KCCIENOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBbCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLTMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro.

MpU3HaBaTh CBOE MPABO HA OMIMOKY MPH pelieHun (PU3NUECKUX 3a]a4d WIH B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 kaacce IpeIMETHbIE PE3YJIbTAThl HA YTITYyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHUIA:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMUYECKUE SIBICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTHU, TPEHHMSI, YOIPYTOCTH B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOrO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HU3YYEHHBIE CBOMCTBA TN U (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CPEIHSAsI CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CWIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPULIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS U EIUHUII (U3UYECKUX BEIWYUH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI TIPaBWJIA CIIOXKEHHs CHJI (BIOJIb OJTHOM TIpsiMOif), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (010kKa), «30J0TOe
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTh MPOCTbIE (PU3MUECKHE MOJEIU pEealbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHHUSA, IPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBIABISATH MPUIMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢uzuky, BeIOMpas aJeKBaTHYIO (PU3UUIECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpU HNOMOIIU
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

IPOBOAUTD OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUM UM (PU3NUECKUX
cBOMCTB Tenl (muddy3us, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACHUCTBUU TeJN, Mepeaadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHM3MOB): (HOPMYJIMPOBATh MPEANOJI0KEHHE (THUIIOTE3y) O BO3MOXHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACWCTBYIOUIash Ha MOTPYXEHHOE B >KMJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BBHIOOP
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BENWYHH (3aBHCHUMOCTH IMYTH PAaBHOMEPHO IBMXKYLIETOCS Tejla OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKUBAIONMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (OpMyJIUpOBaTh 3aqadyy U THUIIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quciie: NOJUIMNITHUKKN, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPHUOOPOB U TEXHOJOTMYECKHUX IIPOLECCOB MpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS PA3IUYHBIX HMCTOUYHUKOB BBIJCIATD
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WHTepHeT, BiaaeTb NpuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, MPeoOpa3zoBaHUs
UH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KPaTKUE COOOIIEHHS O pe3yibTaTax MPOEKTOB WIH Y4eOHBIX
UCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATHHHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3aJjauaMH, CJIEIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 kaacce npeAMETHBIE PE3yJbTaThl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE Tena, HACBIIIEHHBIA W HEHACBHIMICHHBIA Iap, CHOCOObI M3MEHEHHS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
IIOJIYIIPOBOJHUKH, TU3IEKTPUKH, HICTOYHUKHU ITOCTOSTHHOTO TOKA, AIEKTPUYECKOE U
MarHUTHOE IIOJI, ONTHYECKas CUCTEMa), MCTOYHUKH CBETa, OJIM30PYKOCTh HU
JANbHO30PKOCTh M CHMBOJIMYECKHM SI3bIK (PU3MKM TpHU pEUIeHUH Y4YeOHBIX U
MPaKTUYECKUX 33]1a;

YBEPEHHO pa3inyarh SBJICHUS (TEIIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
pPaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAYMBaHHUE, KAMWUISAPHBIC SIBJICHUS,
UCIIapeHue, KOHAEHcalus, IUIaBJICHUE, KPUCTAUIM3AlUs, KHUIEHHE, CIOCOObI
Terionepeaayn (TermIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUsl TEJ, B3aUMOJEHCTBUE 3aps/iOB, JCHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJEHCTBAE MArHUTOB, JEHCTBUE MATHUTHOTO ITOJIS Ha
IPOBOJHUK C TOKOM) IO ONHMCAHUI0 MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OMBITOB, JEMOHCTPUPYIOIIMX AaHHOE (U3HYECKOE SBIEHUE; NPSIMOJIMHENHOE
pacnpocTpaHeHue, OTPaKEHHWE M TIPEJIOMJICHHE CBETa, IOJHOE€ BHYTpPEHHEE
OTpa’kKeHUE CBETA, Pa3JI0KEHHE OEJIOT0 CBETa B CIEKTP U CJIOKEHUE CHEKTPATbHBIX
LIBETOB.

pacmo3HaBaTh  MPOSIBIEHWE  WM3YYEHHBIX  (PU3UYECKUX  SBJICHUA B
OKpyXxatomeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOJIE:
MOBEPXHOCTHBIE M KalWJUISIPHBIE SBJICHHUS B TMPUPOJE, KPUCTAIBI B TMPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,



TyMmMaHa, WHEs, CHEra, JJICKTPUYECKUE SBIICHHUS B arMmocdepe, DICKTPUIECTBO
YKUBBIX OPTaHW3MOB, MAarHUTHOE TOJIe 3eMJIH, APEiQ MOTIOCOB, POIh MATHUTHOTO
noyis JUisl KU3HM Ha 3eMjie, MOJSIPHOE CHSHHUE), IpPU 3TOM MEPEBOAMTH
MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMUCHIBATh HU3YyUYCHHBIC CBOICTBA TeNl W (DU3UYECKUE SIBJICHUS, UCIOIb3YS
bu3ndecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSIS DHEPrusi, KOJWYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YJIeNbHas TEeIuioTa NmapooOpa3oBaHUs, YIelbHas TEIUIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJI&XXHOCTh BO3/lyXa, DOJEKTPUYECKUM 3apsll, Cculla TOKa, DIIEKTPUUYECKOE
HaIpsbKeHUE, CONPOTUBJICHUE MpoBOoAHWKa, DJIC B 1lemM MOCTOSIHHOTO TOKa,
AJIEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA, CKOPOCTh CBETAa, MOKa3aTelb MPEJOMIICHUS Cpeibl), MpHU
OMHUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYHH,
UX O00O03HAUCHHMS U EAUHUIIBI (UBUYECKUX BEJIUYMUH, HAXOIUTh (DOPMYIIbI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3YsS OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCca, 3aKOH COXPaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3UIUUA 3JIECKTPUUECKUX MOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 11eNH, 3aK0H
Jxoynsa-JIeHna, 3akOH COXpaHEHUS! IHEPTHUH, 3aKOHbI OTPAKEHUS U MPEIIOMIICHUS
cBeTa, (POpMyiTy TOHKOM JIMH3BI, MPU 3TOM pa3anuyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BhIPAXKEHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaJbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABICHUMN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM YHCIE TPEOYIOINUE YHCICHHOTO OILICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3M M BBICTPAUBATh
JOTUYECKYK0 LEMOYKY pPAaCCy ICHHM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3uKu, BbIOMpas aaeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C



UCIOJIb30BAaHUEM 3aKOHOB M (POpMYJI, CBS3BIBAIOIIUX (PU3UUECKHE BEIUYUHBI,
3alliChIBaTh KpPaTKOE YCJIOBHE W PAa3BEPHYTOE pEIICHUE 3aJayH, BBIABIATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PEIICHUS
3aJlayd, MCMOJb30BaTh CIPABOYHbIC JaHHBIC, MPUMEHSATH METO/Abl aHaIM3a
pa3MepHOCTEH, UCMONIb30BaTh TpaduuecKkre METOAbl PEIICHUs 3aj]lay, MPOBOJIUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OICHUBATH PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
(bu3MYeCcKOi BEIMYUHBI, MOTYYEHHOM MpU PEIICHUH 3a/1a4K;

pacno3HaBaTh MPOOJEMBbI, KOTOPhIE MOXXHO pEUIUTh IMPU  [TOMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumotesy), UHTEPIPETUPOBATH OTYUYEHHBIN PEe3yIbTaT;

IPOBOJUTD OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (U3NUECKUX
CBOMCTB Ten (KamWUISPHbBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHUS BO3/yXa OT €ro
00BéMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHHMSA (HArpeBaHus) MpH
U3TYyYEeHUH OT I[BeTa M3NIydYaromeld (MOTIOMIAoei) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIEpaTyphl >KUAKOCTH W IUIOMAAW €€ MOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AIIEKTPUUYECKUX 3apsioB, B3aUMOJIEUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJIA Ha TMPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTA,
CBOICTBA AIIEKTPOJIBUTATEIIS MIOCTOSTHHOTO TOKa, IPSIMOJIMHEITHOE
pacnpoCTpaHEHUE CBETa, pa3joKeHUe OeJIoro cBeTa B CIEKTP, U3yUYEHUE CBOWCTB
U300paKeHUsT B IUIOCKOM 3€pKajle U CBOWCTB M300pakeHMs NpeaMeTa B
coOuparoieit JuH3e): GopMyIupoBaTH MPOBEPSIEMOE MPEAONIOKEHUE (TUIIOTE3Y)
0 BO3MOXXHBIX pe3yJbTaTax HaOIOJEeHUI, CAMOCTOSTENBHO COOMpPATh YCTAaHOBKY
13 U30BITOYHOTO HA0Opa 000PYIOBAHHUS, ONTMCHIBATh X0/ ONbITAa U (DOPMYIUPOBAThH
BBIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BEITUYHUH
(TemriepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3/yXa, CHJIa TOKa, HaMpsDKEHUE,
ylIenbHas TeMIOEMKOCTh BEIIEeCTBA, COMPOTHBICHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTb JIEKTPUUECKOTO TOKa, POKYCHOE PACCTOSIHUE COOMPAIOIIeH TUH3bI U €€
ONTUYECKAas CHJIa) C KCIOJb30BAaHMEM AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB,
00OCHOBBIBaTh BBIOOP MeTOAa M3MEpEeHHs, (PUKCUPOBATH TMOKa3aHWs MPUOOPOB,
HAXOAWTh 3HAUCHUE U3MEPSIEMON BETTMUMHBI C TIOMOIIBIO YCPEAHEHUS PE3YIbTaTOB
CEpUU U3MEPEHUN U OLICHUBATh IIOTPELIHOCTh U3MEPEHU;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIAKICHUS, UCCIIeIOBAaHUE SIBICHUS TEII000MeHa P CMENIMBAaHUH XOJIOJHOM U
ropsiueld BOABI, 3aBUCUMOCTH COIPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,



IUIOIIAAN TONEPEYHOI0 CEYEHHs] M YAEJIBbHOIO CONPOTUBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMAPAIEIBbHOTO COEAUHEHUN
IPOBOJHMKOB, 3aBUCHMOCTb yIJla OTPaXEHHMs CBETa OT yIja NaJeHHd, yIia
NPENOMIICHHST OT yIJla MaJCHUs CBETOBOTO JIydya): COBMECTHO C YYHTEIEeM
dbopMynupoBaTh 3a/1a4y U TUIIOTE3y UCCIEIOBAHUS, CAMOCTOSTEIHHO IIJIAHUPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY C
UCIIOJIb30BAaHUEM  MHCTPYKUUH, MPEACTABIATh IOJYyYEHHBIE  3aBUCUMOCTH
(¢u3nyecKuX BEIMYMH B BHUJAE TaONMIl M TpaduUKOB, OLEHUBATh IOTPELIHOCTH,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMS;

cobmoaTh MpaBuiia O€30MacHOro Tpyna Ipu padboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C OMOPOH Ha WX omucaHus (B TOM
YHUCJe: CUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETYUK DJIEKTPUUYECKON 3HEPIHH, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEpPBI), MPEJOXPAHUTENHM U HX
OpUMEHEHHEe B OBITY U TEXHUKE, IPUMEHEHHE IIOCTOSHHBIX MAarHuToOB,
JIEKTPOMArHUTOB, 3JIEKTPOABUIATENb IIOCTOSIHHOTO TOKa, OYKH, IEPUCKOIL,
¢doroarnmapar, MHKPOCKOI, TEJIECKOI, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOIL,),
UCITIOJIb3YsI 3HaHMSI O CBOMCTBAX (PU3MUYECKUX SBJICHHI, HEOOXOAUMBbIE (PU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTb IIPOCTBIE TEXHUYECKHE YCTPOWCTBA H  U3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  MCHUXPOMETpP, TUIPOMETP, JIBUTrarelb BHYTPEHHEr0  CropaHus,
ANEKTPOCKOI,  PEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKMX Lened ¢
NOCJIEOBATEIbHBIM W NApaUIeTbHBIM COEJUHEHHEM JIJIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUEHUS IEMEHTOB AJIEKTPUYECKUX IIETIEeH, UCIOJIb30BATh CXEMbI
U CXEMaTHYHbIE PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPHUTEIHHBIX
pUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPU PEMICHUH YYEOHO-NPAKTHUYECKHUX
3a/lay, ONTUYECKUE CXEMBbI JUIsl TOCTPOEHUSI U300paKEHU B IJIOCKOM 3epKaje U
cobuparoIiel IuH3e

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HHU AJiA OOecredeHus
0e30MacHOCTH MPU OOpAaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYILECTBIATh MOUCK UH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOATENbHO (OPMYJIHPYS TOUCKOBBIM 3aMpoc, Ha OCHOBE HMMEIOLIUXCS



3HAHWM W CPaBHEHUS OTIOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WHGOPMAIIHIO,
KOTOpasi SBJISIETCS IPOTUBOPEUUBOM MU MOXKET ObITh HEIOCTOBEPHOM;

WCITOJI30BaTh TP BBIMIOJTHEHUM YYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUS, CIPABOUYHBIC MaTE€pPUANbI, PECYPChl CETU
WUuTepHeT, BianeTh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3gaBaTh COOCTBEHHBIC ITMCHMEHHBIE M KPAaTKHE YCTHBIE COOOIICHWSI,
0000111as nHMOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COACpKaHUs, B
TOM  4Wcle  MyOJNMYHO  MPEJACTaBIATH  Pe3yJbTaTbl  MPOEKTHOM WU
UCCIIE0BATENBbCKOMN NESITEIbHOCTH, IIPU 3TOM I'PAMOTHO UCIIOIb30BAaTh U3YYEHHBIN
MOHATUUHBIA ~ ammapar  Kypca  (U3WKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3CHTAIUEN;
IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIIEOBaHUN (U3MUECKUX IMPOILIECCOB
pacrpenenarb OOS3aHHOCTH B TpPYIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a7a4yaMHM, CJIEAUTHh 34 BBINOJHEHUEM IUIAHA JACHUCTBUA U KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JEATCIBHOCTh TPYIIIHI,
BBICTPAMBATh KOMMYHUKATHBHOE B3aMMOACHCTBUE, IPOSBISIL TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoniy oOyuenusi ¢ 9 kaacce npeaMETHBIE pe3yJbTaThl Ha YriIyOJIECHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3y4eHWe, I[IKaja »dJICKTPOMArHUTHBIX BOJIH, CHEKTPbl HCIyCKaHUA U
norjouieHus, anbga-, Oera- W ramMMa-u3iaydeHHs, H30TONbI, SACpHas U
TEPMOsIIEpHAs HSHEPreTUKa) M CHUMBOJMYECKMHM $A3BIK (PU3UKHU MPH PpELICHUU
y4eOHBIX M MPAKTUIECKUX 33]1aY;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OPSIMOJIMHEHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHIKEHUE,
cBOOO/IHOE TMaJieHue TeJ, JBUKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE Tell,
paBHOBECHE MaTepUalIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
Koie0aTeNbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KoJieOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacHpOCTpaHEHUE M OTpakKeHHe
3ByKa, MHTepdepeHuus U audpakuus BOJH), €CTECTBEHHAs PaJIUOAKTUBHOCTb,
BO3HUKHOBEHHUE JIMHEWYATOTO CIEKTPa U3JIyUYEHHUs) IO OMUCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKWX  SBJICHUA B
OKpy’KaroIieM Mupe (B TOM 4uciie (u3nvecKue SBJICHHs B MPUPOJAC: NPUIUBBI U
OTJIMUBBI, JBUKEeHHE MUIaHeT COJIHEYHON CHUCTEMBI, PEAKTUBHOE JIBHKEHHUE >KUBBIX



OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[IBETa TeJl, ONTHYECKUE ABJICHUS B MPUPOJE, OMOIOTHUECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOAKTUBHOE
U3IyYEHUE NPUPOJHBIX MHUHEPAJIOB JEWCTBUE PAJMOAKTUBHBIX H3JIyY€HUH Ha
OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33a/ady B Y4YEOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OIKCHIBaTh WU3YUYECHHBIC CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOJb3YS
¢usznyeckue BEJWYMHBI (CPElHAs W MTHOBEHHass CKOpPOCTh Tena IpH
HEPaBHOMEPHOM [IBUKEHHM, YCKOPEHHE, NEPEMELIEHUE IPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIOBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJA, UMITYJIbC CHIIBI,
MOMEHT CUJIbl, MEXaHHUYeCKast paboTa U MOLTHOCTh, IOTEHLMAIbHAS SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IMOJIHAs MEXaHW4YecKas DSHeprusi, MEepHoJ M YacToTa
KOJIeOaHMI, Mepruol MaTEMATUYECKOr0 U MPY>KUHHOIO MAasATHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTA TOHA), NPU OINHCAHWM IIPABUIBHO TPAKTOBATh
¢u3nyecKui CMBICT HUCHOJB3YEMBIX BEIMUYMH, MX OOO3HAYEHUS U €JAMHMULIBI
(U3MYECKUX BEJIMYMH, HAXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTMMH BEIUYHMHAMH, CTPOUTH rpa)MKU U3YYEHHBIX 3aBUCHUMOCTEN
(u3NYECKUX BEJUYMH;

XapakTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
VCITIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIMH, 3aKOH BCEMHUPHOTO TATOTEHMSI, IPUHLIMI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunes, 3axkoHsl HbiOoTOHA,
3aKOH COXpAHEHUs MMIIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH [yka,
3aKOH bepHyiIn, IUIaHETapHYI0 MOJENIb aTOMa, HYKJIOHHYIO MOJENb aTOMHOTO
Allpa, 3aKOHBl COXPAHEHHs 3apsAJOBOTO M MAacCOBOIO YHMCEJN IIPH SIEPHBIX
peakuusx, MpU 3TOM pa3jivyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH (PU3UYECKUE MOJAEIU pealbHBbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (QUINUYECKUE MOJEIH s OOBSCHEHUsS
(bu3MYEeCcKUX MPOIECCOB U pElIeHUs y4eOHBIX 3a/1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, POIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEepHBIX 3HAYEHUHN (U3NYECKUX BEJIUYUH, IPU 3TOM BbIOHMpaTh aIeKBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh



JIOTUYECKYIO IIEMOYKY PACCYXACHUN M3 2—3 IIaroB ¢ OMOpPON Ha W3YYCHHBIC
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO peliaTh Pacu€THHIC 3a/1aud M0 M3y9aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsi aJeKBAaTHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHUE 3a7a4y¥, BBIBIATH HENOCTAIONINE WIA W30BITOYHBIC
JaHHBIC, OOOCHOBBIBaTH BBIOOP METOJA pEHICHUS 3aJadd, HCIOIb30BaTh
CIIPaBOYHBIE JAaHHBIC, IPUMEHATh METOJbl aHAJIM3a Pa3MEPHOCTEH, HCIOIb30BATh
rpaguueckue  METOAbl  pEeIIeHUs  3aJad, MPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHus U Pacu€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
(GU3UYECKOW BEIMYUHBI U OMNPENCTATh Pa3MEPHOCTh (PH3NYCCKON BEITMYMHBI,
MIOJTYYCHHOMU TP PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHIUTh TMpPU  OMOIIU
bu3MYecKuX METOJI0B, M TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAaHWU  HUCCIEIOBAHMS  pPAaclo3HaBaTh  IPOBEPSEMOE  MPEINOIOKEHUE
(ruroTe3y), OICHWBATh MPABUIBLHOCTh IOPSAKA MPOBEACHUS HCCICIOBAHUS,
WHTEPIPETUPOBATH TOJYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (HU3MUYECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHMs IHEPTUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JNCUCTBHE 3aKOHA bepHY/UM M BO3HUKHOBEHHUE
MOABEMHON CHJIBI KpBUIA, 3aBUCUMOCTHh IE€pHUOAa KOJIeOaHWUH TPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJICOaHUH, HAOII0IeHHE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB
u3nydenusi): (QopMylIupoBaTh TPOBEPSEMOE TNPEANONOKEeHUe (TUIIOTE3y) O
BO3MOXKHBIX pe3ylibTaTaX HaOIOIEHUH, CAMOCTOSTETFHO COOUpaTh YCTAaHOBKY W3
n30BITOYHOTO Habopa 00OpyJOBaHUS, OMMCHIBATH XOJ ONBITA U (HOPMYITHUPOBATH
BBIBOJIBL;

MPOBOJIUTh TIPU HEOOXOAMMOCTU CEPHUI0 TPSMBIX U3MEPEHUM, OMpenesss
CpelHee 3HAYCHUE W3MEPSICMOM BEIMYMHBI W ONPEACHsISs  IOTPEUTHOCTh
pe3yJbTAaTOB MPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTENILHOTO PUOOpPaA);

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (HU3UUECKUX BETUYUH (CPEIHSSI CKOPOCTh
U YCKOPEHHE Tejla MPU PAaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOHOTO
najeHusl, KECTKOCTb  MPYXKHUHBI, KOIDPUIIMESHT TPEHHS  CKOJBKCHUS,
MeXaHW4yeckas paboTa W MOIIHOCTh, YacToTa U Tepuoj  KojeOaHui
MaTEMaTUYeCKOT0 H TPYXUHHOTO MASTHUKOB, pPAJAHMOAKTHUBHBIN (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ja UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIBHO COOUpaTh
DKCIIEPUMCHTAJIBLHYI0 ~ YCTAaHOBKY, BBIYHCIISATH  3HAYEHWE  BEIMYUHBI U



aHAIM3UPOBATh IOJYYEHHBIE PE3YNbTAThl, OLEHUBAs MOrPEIIHOCTh PE3YJIbTAaTOB
KOCBEHHBIX U3MEPECHUM;

POBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEJTMYMH (3aBUCHUMOCTb MYTU OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBMKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTh CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHIIbI
HOPMAJIBHOTO JaBJIEHUS, MEepruoAa KoJIeOaHUH MaTEeMaTUYECKOrO0 MasTHHKA OT
JUIMHBl HUTH, OIPEIECICHUE YCKOPEHUs CBOOOJHOIO NaJEHUs, HCCIEI0BaHUE
W3MEHEHHUS] BEIUYHMHBI W HAIpPaBJICHUS HWHIYKIMOHHOTO TOKa, MCCIEIOBAaHUE
TPEKOB: U3MEPEHUE IHEPTUM YACTHIIBI 10 TOPMO3HOMY MyTH (110 oTorpadusim)):
COBMECTHO ¢ yuutTenaeM GOpMyIUpoBaTh 3aJadyy M TUNOTE3y HCCIeIOBaHUS,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIIEIOBAaHUE, CaMOCTOSITENIBHO  COOMpPATH
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, IPEIACTABIATh IOJYYEHHBIE 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BHUAE TaOnMLl M TpaduUKOB, OIEHUBATHh MOIPELIHOCTH,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHUS;

coOoaTh mpaBuia O€30MacHOrO TpyJa Ipu padoTe C J1abopaTOPHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUIAOMETP, JNATUUKU IIOJOKEHHUs, PACCTOSHUA M YCKOPEHMS, pPaKera,
9XOJIOT, JO3UMETpP, Kamepa BuibcoHa), HCMNONB3ysS 3HAHUA O CBOMCTBax
¢u3nUecKkux SABJICHHUM W  HEOOXOIMMbIE  (PU3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HHU AJIA OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMHU M TEXHHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIoIIEN CpeIe;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYs OMCKOBBIN 3aMpoOC, HAXOJUTh MYTH OINpPEAEIICHUS
JIOCTOBEPHOCTH TOJIyYeHHON HMH(OpMAlMM Ha OCHOBE MMEIOILMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepuer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHMUS TEKCTa, MpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIMU U3 HECKOJIbKUX MCTOYHHMKOB (PU3UYECKOrO COJAEPKaHUS, IMyOJIMYHO



IIPEACTABIATH PE3YJIbTAThl MPOEKTHOM MU UCCIIE0BATEIBCKOM AEATEIBHOCTH IIPU
3TOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE TMIpEe3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHNH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1
59 JIBMOKEHUE U B3aMMOJICHCTBHE YAaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 MexaHUUEeCKOE OBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTb 9
3.3 Cuna. Bune! cun 15
Hroro mo pazueny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNanenue. [lepenaua naBiaeHust TBEPABIMU 5 2




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlf{e JKMJIKOCTH U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO

Hroro no pazueny 28

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTheie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus

Hroro mo pazueny 19

Paznes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOJTYIIb 6

Uroro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
11 CrtpoeHue u cBOWCTBA BELIECTBA 4
1.2 TennoBbie porecchl 26 1 2
Hroro mo pazueny 30
Pasznen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsbl. 3apsHKCHHBIE Tella 9 1
' U UX B3aUMOJICHCTBHS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 29 1 8
2.3 MarHuTHbIE SIBJICHUS
2.4 DNeKTpOMarHuTHas MHIAYKINS 1
Hroro no paszneny 53
Paszgea 3. CBeToBbIe ABJICHUS
4.1 3aKOHBI paclPOCTPAHEHUS CBETA
4.2 JIuH3b1 U onTHYECKUE TPUOOPHI
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 1
Hroro no pazneny 14
Pa3nen 4. [loBTOPUTETbHO-00001AIOIIMI MOTY I
3.1 [ToBTOpHUTENTHEHO-0000IIAIOIIHI MOTYITH 5




Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

16



9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUA
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 26 1 3
OTIMICAHHUS
1.2 BsaumopelictBue Ten 17 4
1.3 3aKOHBI COXPAHEHUS 11 1
Hroro no pazaeny 54
Pa3nen 2. Mexanuyeckue KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 6
2.2 MexaHnuecknue BOJIHBI. 3BYK 7
Hroro mo pazueny 13

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

3.1

5
AJIEKTPOMATrHUTHBIE BOJTHBI
HWroro no pazneny 5
Pa3nen 4. KBanTOBBIE SIBJIEHUA
5.1 Hcnyckanue U NOTJoLEeHNe CBETa aTOMOM 3
5.2 Ctpoenune aTOMHOTO sipa
5.3 SnepHble peakuuu 5 1




Uroro no pazgeny 12
Pa3nen 5. [loBTOpHTEIbHO-00001IAIOIINIT MOTYJTb

6.1 Mexannueckue sBIeHUS (IIOBTOPUTEIBHO- 4 1
' 0000IIAOIIUI MOTYJIb)

6.2 TemuoBbie siBIIEHUS (TIOBTOPUTEITHHO- 3
' 00001IaOIIUI MOTYJIb)

6.3 DJIEKTPOMArHUTHBIC SBJICHUS 3 1
' (TTOBTOPUTETHHO-0000IAOIINI MOYIIb )

6.4 CBeToBBIC SABJICHUS (IIOBTOPUTEIHHO- 1 1
' 00001IaOIIUI MOTYJIb)

6.5 [ToBTOpHTENEHO-0000IIAIONINI MOTYITH 4
Hroro nio pazgeny 15
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 14




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

®dusuka 7 kinacc yueonuk [lepsimkuna M.U, NBanosa A.U. /MockBa,
[Ipocsemenne, 2022.

®usuka 8 knacc yueobnuk llepeimknna MM, UBanosa A.W. /Mockaa,
[Tpoceemenne, 2022,

®usnka 9 kinacc yueOHuk [leppiukun UM, I'ythuk E.M, WBanos A.U, IlerpoBa
M.A. /Mocksa, IIpocsemienue, 1922.

COopHuk 3an1a4 no ¢puszuke 7 — 9 knaccel k yueOnukam [lepoimkuna A.B.
[Tepeimkun A.B./ M.: u3gatenasctBo Dk3amen 2021 ron

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

®duzuka: 7 Meroauueckoe nocobue kK yueonuky Ilepoikuna M.U, BanoBa
A.N./ O.A. Yepnukona, C.H. I'magenkona, B.B. Kynpssues Mockaa,
[Ipocsemenne, 2023.

®uzuka 7 kinacc. JJunakrudyeckue marepuansl. Makpon A.E., Makpon E.A
Mockaa: IIpocenienue , 2023

®dusuka: 8 Meroanueckoe nocodue k yueouuky Ilepermkuna M.U, MBanosa
A.N./ O.A. Yepnukona, C.H. 'manenkosa, B.B. KynpssiieB Mockasa,
[Ipocsemenne, 2023.

®usuka 8 knacc. Junnakruueckue marepuansl. Makpon A.E., Makpon E.A
Mockaa: [Ipocsemenue , 2023

®duzuka 8 kiacc. CaMocTosTENbHBIE U KOHTPOJIbHBIE paboThl. MakpoH A.E.,
Makpon E.A Mockga: IIpocsemienue , 2023

®uzuka 9 knacc. Junaktudyeckue matepuansl. Makpon A.E., Makpon E.A
Mockaa: [Ipocsemenue , 2023

®duzuka 9 kinacc. CamocTosTeNbHbIE U KOHTPOJbHBIE paboThl. Makpon A.E.,
Makpon E.A Mocksa: [Ipocsemenue , 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/07
https://lesson.edu.ru/03/08
https://lesson.edu.ru/03/09

https://resh.edu.ru/ - obpa3zoBaTenbHbIi MOpTal Poccuiickast 3JeKTpOHHAS IIIKOJIa
https://uchi.ru/- oopazoBatenbubiii mopran YUU.py

https://educont.ru/ - odopazoBaTenbhbIil moptan LludpoBoit 00pa3oBaTeIbHbIN
KOHTEHT

https://urok.apkpro.ru/# - 6udmuoreka [{udpoBoro oOpazoBaTeIbHOTO KOHTCHTA






