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MNOACHUTEJIBHASA 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
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
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, MOCKOIBKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE IMTPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MPEeNIOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUSA, TO €CTh CII0C00Aa MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

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
BJIaJICHUE CHEAYIOUUMH KOMIETEHTHOCTSIMH, XapaKTePU3yIOIINMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PU3NKA HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX oOpraHuzanusx Poccuiickoit ®eneparuu, peaan3yronmx



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn MunucreperBa npocsemiennst Poccuiickoin @enepanuu (poToKod oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHITh (PU3MUECKHE 3HAHUS W Hay4yHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  AESATENIbHOCTH, CBA3aHHOW C (PU3HKOHN, 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 (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSCHITH (PU3UYECKUE 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-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyYEHHBIEC 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 CO cpepaMu Mpo(ecCHOHATBHON AESITENTbHOCTH, CBA3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIE ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero o6pazoBanus otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Hemento), B 9 kiacce — 136 yacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOYAIOLIUE MEXIpeaAMETHbIe CBs3H). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Wsmepenne Qusnvecknx BeauuuH. OTanoHbl. Dusmdeckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuil. [lpaBuiia 6e3omacHoro Tpyaa npu pabore c
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

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

®dusnueckre NpubOpel U MpoUeAypa HPSAMBIX H3MEPEHUN aHAJOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIeCTBA.

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

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. 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



arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
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,
JBIOKYIIUXCS MMApaJIeNbHO.

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

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. Crioxkenune
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.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOmronenue siBfeHust HHEPIIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMIKEHHS (IIapvKa B KUAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

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

OnbITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CnocoObl yMEHBIICHUS U YBEJIMUYEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTh JaBJICHHSI raza OT O0OO0bEMAa W TeMIEPaTyphl.
[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 TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylHONM o0onouku 3emud. OnbiT Toppuuemtu. M3mepenue atrmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJIECHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON 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 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMA MOTPYKEHHOHU B
KUJIKOCTh YaCTH Tea.

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

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

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeun S. PaGoTra 1 MOIIHOCTB. JHEPrus.

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 paBHOBECUsI pblyara kK OJIOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprusi. KuHeTnueckas W TOTEHUUAJIbHAS  DHEPTHS.
[IpeBpaieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUs
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 KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Mopenn TBEPAOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHUHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWUISPHbBIC
ABJICHHs. TeIoBOE€ pacUIMpEeHHEe M C)KaThe. 3aBUCUMOCTh JaBJIEHUS Ta3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUIONEpENAUN:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMEe TEIIOBOTO OaslaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miaieHus. [lapooOpasoBanue n konnaeHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro naasieHus. HachllleHHBI M HEHACcBILIEHHBIA map. BraxHocTh
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

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

3aKOH COXPAHEHMSI U MPEBPAILCHUS] SHEPTHMM B MEXAHWYECKHUX M TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

M3MeHeHne naBiieHUs rasa Mpu HM3MEHEHMH OOBbEMa M HArpeBaHUU WU
OXJIQXKJECHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



HaOnronenue kuneHus.

HaOnronenre mocTostHCTBA TeMIIEpaTyphl IPH TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMreparypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBL.

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

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCMMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH 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 KoJUYeCcTBa TEIMJIOTHI, MOJTYYEHHOTO0 BOJAOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpenesneHne OTHOCUTEIBHOW BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

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

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

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

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

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma it ydactka uenu. IlocnenoBatenbHoe u
napajuieIbHOE COeIMHEHHE NTPOBOAHUKOB. DJIC B 1lenu MOCTOSTHHOIO TOKA. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
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 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHnEe SIEKTPOMAarHUTOB B TEXHUKE. JIEMCTBME MAarHMTHOrO MOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCT-POUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsI0B U B3AMMOJICUCTBUE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

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

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DAEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJIOCOB MarHUTA.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTr€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

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 CHIIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHMS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeabHOr0 CONPOTUBIECHUS TPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

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

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIAEISIEMOM HAa PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanne neCTBUS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nu3ydenue padboThl 2JIEKTPOIBUTaTES.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HAIlPaBJIEHUSI UHAYKIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

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

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

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKEHHUE. Y CKOPECHHE
cB0OOIHOTO MageHus. OnbIThl ['anues.

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

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

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

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

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

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

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

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

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

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

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

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SJHEprus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHECHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CUII PU B3aUMOJICUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTOM B3aUMOJICUCTBHH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

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

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

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

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

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

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

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

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpa3Byk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEpUOJia KoJeOaHW MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

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

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

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

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

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

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO HHTEPPEPEHIUHN U TUDPAKIIUN CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3JarmeHus Connuma u o JlyHBIL
Otpaxxenne cBera. Ilnmockoe 3epkano. 3akoH oTpakeHus csera. I[locTpoeHne
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

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

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTudeckas cUcTeMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOM CHIIBI cOOMparomiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noraonieHrne ceeta aroMoM. KBaHThl. JInHedaThie CIIEKTPHI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HWM3ortonsl. PaanoakTuBHBIE
npespanieHus. llepuon monypacnaga atoMHbIX siaep. JercTBue pagnoakTUBHBIX
U3JTy4€HHUI Ha )KUBBIE OPraHU3Mbl. 3aIMTa OT PAAUOAKTUBHOTO U3ITyUYEHHS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrpanus n3nydeHusi IpUPOJAHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENBEHO-0000MIAIONINIT MOAY/b MTPEIHA3HAUEH IJISl CHCTEMaTU3alluu
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JAHHOTO MOMAYJIS PEATM3YIOTCS U MOJYYaroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: QU3NYECKUX 3HaHWM, HUCCIeA0BaTEeNIbCKUE JIEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PAasJIMYHBIM pa3fenaM M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

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

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

N3ydeHre MOBTOPUTEIHLHO-0000IIAONMIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHdsl PAa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA
YIJIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUN A

Nzydenne pu3nku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs HAMpaBiICHO Ha
JIOCTHKCHUE JIMYHOCTHBIX, METAlPEIMETHBIX M TIPEIAMETHBIX 00pa30BaTEIbHBIX
pE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynprate m3ydeHuss pu3MKM Ha ypOBHE OCHOBHOTO OOINETO OOpa3oBaHUS y
oOyuarorerocsi OyayT chopMUPOBAHBI CIIEAYIONIUE JIMYHOCTHBIE PE3YIbTAThl B YACTH:
e l)nampuomuuecxkozo eocnumanus:

NPOSIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUNCKOMN
(u3HuecKoi HayKH;

LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

o 2)2pasicoanckozo u OyxXo6HO-HPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHM OOUIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN (PU3HKH;

OCO3HaHHUE BaKHOCTH MOPAJIbHO-ITUYECKUX MPUHLIUIIOB B IEATEIbHOCTH YYEHOTO;
o 3)acmemuueckozo 60CRUMAHUA:

BOCIPUATUE JCTETUYECKUX KauecTB (PU3MUECKOW HAyKu: €€ TapMOHHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HAYYHO20 NO3ZHAHUA:

OCO3HaHHWE LIEHHOCTU (PU3MYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTA MO3HaHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOMIEN KYJIBTYPHI;

OpUEHTals B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAy4YHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOIBL;

pa3BUTHE HAy4yHOM JIOOO3HATENBHOCTH, MHTEpPECa K HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

o 5)ppopmuposanun Kynomypol 300p06ba U IMOUUOHATNLHO20 ONAZONOTIYYUUA:

OCO3HaHWE ILEHHOCTH Oe3omacHOro obOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHpE, BaXKHOCTH MpaBuil 0€30M1aCHOr0 MOBEJACHHS Ha TPAHCIIOPTE, Ha
JOpOTax, C JMEKTPUUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B IOMAITHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pe(IIEKCUU, TPU3HAHUE CBOETO MpaBa Ha OIIUOKY U
TAKOI'0 K€ IpaBa y APYyroro 4ejJoBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHE B pELIEHUMM MPaKTUYECKUX 3anad (B paMKax CEMbH,
o0pa3oBaTeNbHONM OpraHu3aliyd, TOpojaa, Kpas) TEXHOJOTUYECKONM U COIUaIbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY M3yUYEHHIO PO eccuil, CBsI3aHHBIX C (PU3UKOM;

o 7)IK0102UUECKO20 6OCRUMAHUA:



OpUEHTAlIMs Ha TPUMEHEHrEe GU3NMYECKUX 3HAHUM NJisl pellleHus 3a/1ad B 00J1acTu
OKpYXalollled Cpelbl, IUIAaHUPOBAHMSI TOCTYNKOB H OLIEHKM HX BO3MOXKHBIX
ITOCJICACTBUH JIJISI OKPYXKAIOIIEH CPEJIbI;

OCO3HaHWE TJOOATBHOIO XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed HuX
pelieHus;

o 8)adanmayuu K uZMEHAIOUWUMCA YCII08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

NOTPEOHOCTh BO B3aUMOJICHCTBUU MPU BHIIIOJHEHUHM HCCIEIOBAaHUN U MPOEKTOB
(du3HUeCcKoi HAPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHHUM, YMEHHH (OpMYyITUpOBaTH UIEH,
MOHSTHS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SBICHUSX;

OCO3HaHue Je(PUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B o00yacTu
buzukwy;

IJIAHUPOBAHKUE CBOETO PA3BUTHUSI B TPUOOPETCHUHN HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATh M BBISBIATH B3aUMOCBS3U TMPUPOJIbI, OOIIECTBAa U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

OIICHKA CBOUX JIEUCTBUI C YYETOM BIIMSAHUS HA OKPYKAIOILIYIO CPELY, BO3MOMXKHBIX
rJ100aJIbHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTate ocBoeHus mnporpamMmsbl 1o (u3MKe HAa YPOBHE OCHOBHOI'O OOIIETro
oOpazoBanusi y oOydawpmierocss OyayT chOpMHUPOBAaHBI  MeTaNpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIbHbIC YHUBEpCAIbHBIC Y4YeOHBIE ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCATbHBIC y4eOHbIe JEHUCTBUSA, peryIsSTUBHBIC
YHUBEpCaIbHbIC YICOHbBIC TCHCTBUS.

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue aeiicTBU:

BBISBIISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA OOBEKTOB (SIBICHUI),
KJ1acCU(UIIMPOBATH UX;

BBISIBIISITh  3aKOHOMEPHOCTHM W TPOTUBOPEYHMS B paccMaTpUBaeMbIX (akrax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINXCS K (DHU3NICCKUM SIBIICHHSIM;

BBISIBIISATH MIPUYHUHHO-CIICJICTBCHHBIE CBSI3U MPU U3YYCHUH (DU3UYCCKUX SBIICHUN H
MPOIIECCOB, JENaTh BBIBOJBI C HCIOJIH30BAHUEM JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SX (PU3MUECKUX BEITNYNH;

CaMOCTOSITENIbHO BBIOMpaTh CMOCO0 pemeHuss ydeOHOW (QU3NUecKOr 3amadu
(cpaBHEHME HECKOJIBKHX BapUAHTOB PEIICHUS, BBIOOp HamOoJiee MOAXOASIIECTO C
y4ETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHCB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
MCIIOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKANA HHCTPYMEHT ITO3HAHMS;



OPOBOAUTh IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OMNbBIT, HECJIOKHBIN
(bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBIICHUS;

OLICHMBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpMAIMIO, MOJYYCHHYIO B
X0JI€ HCCIIETOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSTEIIbHO (OpMyIHpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJIbTaTaMm
IPOBEIEHHOIO HAOIIOEHUS, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEWIee pa3BUTHE (PU3MUECKHX MPOLIECCOB, a
TaK>K€ BBIIBUTaTh MPEATNOIO0KEHNS 00 UX PA3BUTUH B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ uHpopmanueii:

MIPUMEHSATH Pa3JIUYHbIE METOAbI, MHCTPYMEHTHI U 3alPOCHI MIPU MOUCKE U 0TOOpE
uH(GOpMAIUHU WIN JAHHBIX ¢ Y4ETOM MPEITI0KEHHON yueOHOM Ppu3nueckoi 3a1auu;

aHAIM3UpOBaTh, CHCTEMATU3UPOBaTh M  HHTEPIPETUPOBATH  HUHPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM IMPEICTABICHHUS;

OLICHUBATh HAJEXHOCTh MH(OPMAIIMU N0 KPUTEPHIM, MPEATIOKEHHBIM YUUTEIEM
WK CPOPMYJIIMPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO0 (hOpPMY MpECTaBICHUS UHPOPMALIUH U
WUIFOCTPUPOBATh pEIIaeMble 3aJlayd HECIOXKHBIMUA CXEMaMH, IuarpaMMamH, WHOU
rpaduKoi U UX KOMOMHAIIUSIMHU.

KoMMmyHuKaTHBHBIE yHUBepcaibHbIe yueOHbIEe 1eiiCTBHA:

B XOJI€ 00CYXXJeHUsI Y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOpHBIX padoT U
MIPOEKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI M BBICKAa3bIBaTh WUJEH,
HAalleJICHHBIEC Ha PELICHHE 3a/1a4i U MOAJIepKaHue OJ1aroKenaTeIbHOCTH OOILEHUS;

COTIOCTABJIATh CBOU CYXKIEHHUS C CYXICHUSMHU JAPYrUX YYaCTHUKOB JMAJIoOra,
oOHapyXUBaTh pa3IMYMe U CXOACTBO MO3ULIMII;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABISTh PE3YJIbTAThl BBIMIOJIHEHHOTO (U3UYECKOTO OIbITa
(3KCTIepuMeHTa, UCCIIEeI0OBaHUS, IPOEKTA);

NOHMMaTh M UCHOJb30BaTh MpEUMYyIIeCTBA KOMAaHAHOW W WHAWBUIYaJIbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIEMBI;

NPUHUMATH [I€TTH COBMECTHOM JESTENbHOCTH, OPTaHU30BBIBATh JCUCTBUA MO €&
JOCTHKEHHIO: PACIPENesITh POJU, 00CY AaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITOJIHATH CBOIO YacCTh PabOThI, TOCTUrasi KAYECTBEHHOTO Pe3yJIbTaTa 1o CBOEMY
HaTpaBJIECHUIO U KOOPAUHUPYS CBOM JIEUCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJaJa B OOMIMA MPOAYKT 1O KPHUTEPHSM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE TeHCTBUSA
Camoopranusanus:
BBISIBIISITh TIPOOJIEMBI B KU3HEHHBIX W YYEOHBIX CUTYyaIUsX, TPEOYIONUX IS
pereHus GU3NIEeCKUX 3HAHU;



OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAX0JaX NPUHITHUS pelIeHn (MHIAUBUIYATbHOE,
NPUHATUE PELIECHUs B TPYIIe, IPUHATHE PEeLIICHUN TPyIIo);

CaMOCTOSITEJIbHO COCTaBIISATh AJITOPUTM pellieHus: GU3NYecKOr 3aJaud WM IJ1aH
UCCJIEIOBAHMUS C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BapUaHThl PEIICHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH e€ U3MEHEHHUS,

OOBSACHATh NPHUYMHBI JOCTHKEHUS (HEIOCTH)KEHHS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM UYHCIE B XOJ BBINOJHEHUS
(Gu3MUecKOro HCCIEeOBaHUSI WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBLINXCS CUTYallUid, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO APYroro 4YejoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
HAay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro.

NpU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHur (HU3MYECKUX 3a7a4 WU B
YTBEPKJICHHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenust ¢ 7 Kiacce TpeaMeTHBIE pe3yJbTaThl Ha YriayOJEHHOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (U3MYECKHE U XUMHUYECKUE SIBIICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEb, TUNOTE3a, €IWHULIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOE
NBKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByOIass cui, jgedopmanus (ymnpyras, TIUIacTUYECKasl), HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

YBEPEHHO pa3inyaTh sBJeHUs (IudPy3usi, TEIOBOE JBUKEHUE YACTHI] BELIECTBA,
PaBHOMEPHOE ABMKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPLHS, B3aUMOJEHCTBUE TEIl,
paBHOBECHME TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpalleHUs, Nepeaada JdaBIICHUS
TBEPABIMUA TEIAMH, KUAKOCTIMU M Ta3aMu, aTMOC(EpHOE MaBIICHUE; TUIaBaHUE TeT,
IpeBpalieHrs] MEXaHUUECKOM SHEPruu) MO ONMUCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYCHHBIX (PU3HUECKHX SIBICHUH B OKPYXKAIOIIEM
Mupe (B TOM umcie (GU3HYECKHE SBJICHHUS B TPUPOJC: MPUMEPHI JIBIKCHHS C
Pa3IMYHBIMHA CKOPOCTSIMH B KUBOM M HEXUBOW IPUPOAE, NEUCTBUE CHUI TSKECTH,
TpEHUs, YIIPYTOCTU B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(PEPHOTO JaBJICHUS Ha KUBOU
OpraHu3M, IUIaBaHHE pbIO, pblYard B TeJie€ 4YEJOBEeKa), NpH H3TOM MEPEBOAUTH
MPAKTUYECKYIO0 3a7ady B y4eOHYIO, BBIICNATH CYIICCTBEHHBIE CBOWCTBA (TPU3HAKU)
(bu3HUeCKUX SIBICHHIA;



ONMHCHIBaTh M3YyYECHHBbIE CBOWCTBA Tel W (DU3UYECKUE SBJICHHS, MCHOIb3Ys
dusnueckue BeaUUMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMS, MYTh, CPEIHSS
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIA TSDKECTH, BEC Tella, CHJIa TPEHUsI, JaBjIeHUe TBEPIOTO
Tena, JaBJICHHE CTOJ0A KXUAKOCTH, BBITAJIKMBAIOIIAs CHJIA, MEXaHHWYecKas padora,
MOIIIHOCTb, TUIEYO CHJIB, MOMEHT CHJIbl, KOI()DQHUIMEHT TMOJEe3HOTO ACHCTBUS
MEXaHU3MOB, KMHETUYECKasi W MOTECHLHANbHAS DHEPrus), MPU OMUCAHUM MPaBUIBHO
TPaKTOBaTh (PM3UUECKUI CMBICI HUCIIOJIB3YEMBIX BEIMYHUH, UX 0003HAUCHHUS U €IUHUIIBI
(¢u3nYecKuX BENUYMH, HAXOAWUTHb (HOPMYIIbI, CBS3BIBAIONIME MAHHYIO (DU3HUECKYIO
BEIIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTHh TpaPUKA H3YYCHHBIX 3aBUCUMOCTEH
(bu3HYEeCKNX BETNYNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHHUS U TPOLECCHI, UCIOJIb3YS
npaBuiIa CIOXKEHHsI cuil (BIOJIb OJHOM TpsiMoil), 3akoH ['yka, 3akon [lackans, 3akoH
ApxuMena, TpaBWIO paBHOBecHs pblyara (0OJ0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXpPAHEHUsT MEXAHMYECKOW DSHEpPruv, NpH HTOM JaBaTh CJOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alMCHIBATH €0 MAaTEMAaTUYECKOE BBIPAKECHHUE;

CTPOUTH NPOCThIE (UINYECKUE MOJAEIU PEAIbHbIX OOBEKTOB, MPOLECCOB U
SIBJICHUM, BBIJEISATH MPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
MIPOLIECCOB, SIBIICHUW, MPUMEHATh (PU3NUYECKHE MOJAEIU ISl OOBSICHEHUS (PU3NYECKUX
MIPOIIECCOB U pelIeHUs YUYEOHBIX 3a/1a4;

OOBACHATH (U3HUECKHE SIBIICHUS, MPOIECChl U CBOWMCTBA TEJI, B TOM YHCIE B
KOHTEKCTE€  CHUTyalluli  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, W  pellaTrh
KAueCTBEHHbIE 3aJladyd, B TOM YHCIE TPEOYIONIME YMCIEHHOTO OLEHUBAHUS
XapaKTepHbIX 3HAYEHUW (U3NYECKUX BEJIMYMH, TMPU ITOM BBIOUpATh aJCKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBISATh MPUYUHHO-CICACTBEHHBIC CBS3U M BBICTPaWBATh
JIOTHYECKYIO IIETIOYKY PaCCYXJISHUM C OMOpPOM Ha M3Y4YEHHBIE CBOMCTBA (DM3WUYECKHUX
SABJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

pemiath pacu€THble 3amayd (B 2—3 JACHCTBUSI) MO H3yYyaeMbIM TEeMaM Kypca
(¢u3KKM, BHIOMpAsT aJeKBATHYIO (PU3UYECKYIO MOJEIb, C WCIOJb30BAHUEM 3aKOHOB U
dbopmyn, cBs3bIBaONIUX (DM3MYECKUE BEIMYUHBI, 3aMMCHIBATH KPATKOE YCIOBUE H
pa3BEPHYTOE pelICHUE 3aJa4M, BBIABJISITH HEIOCTAIONIME WM HM30BITOUYHBIC JaHHBIC,
000CHOBBIBaTh BBIOOP METOJa PEIICHUS 3a/aud, UCIOJIb30BaTh CIPABOYHBIC JTAHHBIC,
MIPOBOJIUTH MAaT€MATUYECKHE MPEe0Opa3OBaHUs U pPacyE€Thl, OLIEHUBATH PEATMCTHYHOCTh
MOJIYYEHHOTO 3HAa4YeHUs (U3MYECKOM BEJIMYMHBI U  OINPEACNATh Pa3MEPHOCTh
(u3HYeCKO BEIMUNHBI, TOTYYECHHOM MPU PEIICHUH 3a1a4H;

pacno3HaBath MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIN (PU3UUECKUX
METOJIOB, MW TpeajaraTb OPUEHTUPOBOYHBIM CMOCOO pelieHus, B  ONHCAHUU
UCCJIEIOBAHUSI  paclo3HaBaTh  MpPOBEpsieMoe IPENOI0XKEHUE (rumnotesy),
UHTEPIPETUPOBATH MMOJTYUCHHBIN pe3yJIbTarT;

MPOBOJIUTH OMBITHl 1O HAOMIOACHHUIO (DU3UYECKUX SIBICHUNA WU (PU3NUECKHUX
cBOMCTB Ten (qud¢y3us, TEIIOBOE PaCIIMPEHNUE Ta30B, SABJICHUE UHEPLUHU, U3MEHEHHE
CKOpPOCTH TMpU B3aUMOJCHCTBUU TeJ, NEepenaya JaBJIEHUS >KUIKOCTBIO U Ta3oM,
NpOSBJICHUE JACUCTBUS aTMOC(EPHOIrO AABJICHMS, ACHCTBUE MPOCTHIX MEXAHU3MOB):



bopMyIMpOBaTH NPEION0KEHHE (TUTIOTE3Y) O BO3MOKHBIX pe3yJibTaTax HaOJI0ICHHH,
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa oO0OpyIOBaHUS H
(bopMyIMpPOBATH BHIBOIBI;

MPOBOANTH MPSAMbIC U KOCBEHHBIE U3MEPEHUsT PU3NIECKUX BEIMUUH (PacCTOSHUE,
MPOMEXYTOK BpEMEHH, Macca Tela, o0BbEM Tena, cuja, TeMmIepaTypa, MIOTHOCTh
KUAKOCTH W TBEPIOTO TeNa, CUJa TPEHUS CKOJIbKEHHUsS, JIaBICHHE BO3/yXa,
BBITAIKWBAIONIAs] CHUJIa, JCHCTByIOIIass Ha TOTPY>KEHHOE B KUAKOCTH TEIO,
KO3 (UIIMEHT TMOJIE3HOTO JCWCTBUA NPOCTHIX MEXaHHU3MOB) C HCIOJIb30BaHHEM
AQHAJIOTOBBIX W TU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METO/MA H3MEPCHWS,
¢ukcupoBaTh MOKa3aHHUsS MPUOOPOB, HAXOAWUTH 3HAUCHUE HU3MEPSEMON BEIMYUHBI C
MOMOIIBIO YCPEHEHUSI PEe3yJIbTAaTOB CEPUM H3MEPEHUM M OLICHUBATH IMOTPEUIHOCTb
U3MEPEHUM;

MPOBOANTH HECJOXKHBIE OKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS 3aBUCUMOCTEH
(¢u3nYeCKuX BEITUYHH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBIDKYILETOCS Tela OT BPEeMEHU
JIBMDKEHUS TeJla, CUJIbI TPEHUSI CKOJIBKEHUSI OT CUJIBI HOPMAJILHOTO JIABJICHUSI, KaueCcTBa
00paOOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIBl TPEHUS OT IUIOLAAU
COTNPUKOCHOBEHHMSI TEJ, CUJIbl YNPYrOCTU OT YAJMHEHUS TPYKUHBI, BHITAIKUBAIOLIEH
CuiIbl OT 00bEMa NOTPYKEHHOM YacTU Tela M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBHUCUMOCTH OT IIJIOTHOCTH Teia, OT TAyOWMHBI, HA KOTOPYIO TOTPYKEHO TEJo,
yCIIOBUI TMJIaBaHUSl TEJ, YCJIOBUN paBHOBECHS pbluyara M OJOKOB): COBMECTHO C
yuuTeneMm (QopMyJIUpOBaTh 3alady W TUIOTE3Y HUCCIENOBaHUS, CaMOCTOSITEIBLHO
IUTAHUPOBATh  MCCIEOBAaHHE, CAMOCTOSITENIBHO COOMpaTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY C HCIIOJIb30BAaHUEM HHCTPYKIUH, MPEICTABIATh MOIYYCHHBIE 3aBUCHIMOCTH
¢u3nyecKkux BETMYMH B BHUAE TaOMUI] U TpadUKOB, OLIEHWBATH MOTPEUTHOCTH, JENaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

coOMI0/IaTh MpaBWJIa TEXHUKK O€30MacHOr0 TpyJa Mmpu padoTe ¢ JabopaTopHbIM
000py10BaHUEM;

YKa3bIBaTh MPUHIMUIBI JEHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETpP, COOOIIAIOIINECS COCYAbl, OapOMeTp, pbluar, MOJBUKHBIA U
HETOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIMUIBI JIEUCTBUS M3YyYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOM HAa MX OMUCAaHUS (B TOM YHUCIE:
MOJIIIUITHAKH, YCTPOMCTBO BOJIOMPOBOIA, TUAPABINYECKUI Mpecc, CU(pOH, MAaHOMETD,
BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), HCIOJb3ys 3HaHUS O CBOMCTBax
(bu3HUeCcKUX SBJICHUM U HEOOXOAMMbIC (PU3NYECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl W CXEMAaTU4YHBbIE PHUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTETHHBIX MPHUOOPOB M TEXHOJIOTHMUECKUX MPOIECCOB MPH PEUICHUH
y4eOHO-TIPaKTUYECKHX 3a]1a4;

MPUBOAUTH TIPUMEPHI (HAXOAUTH WHOOPMAIUI0O O TPHUMEpPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHUM B TOBCEAHEBHOW >KM3HU 11 0OecredeHus
0e3omacHOCTH TMpu OOpalieHuu ¢ NOpudoOpaMu M TEXHMYECKHUMH YCTPOMCTBaMH,



COXpPAHEHHUS 3JI0POBbS M COOJIIOJEHHST HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B
OKpYIKarolIEU Cpee;

OCYUIECTBJISATh OTOOP HMCTOYHUKOB HH(OpMalMU (PU3UYECKOTO COAEpKAHUS B
NurtepHete, caMOCTOSATENHLHO (POPMYITUPYSI TOMCKOBBIN 3apoc, HA OCHOBE UMEIOIIUXCS
3HAHWH U MyTEM CPAaBHEHHS PA3IUYHBIX HCTOYHUKOB BBIJCISITH HH(POpPMAIHIO, KOTOpas
SBJISIETCS] MPOTUBOPEUNBON MUITM MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TMPHU BBIMOJIHEHUH YYEOHBIX 3a/laHUi  HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (HU3UYECKOTO CONIEpKaHUS, CIPABOYHBIE MAaTE€pUaJbl, PECYPChI CETH
WNuTtepHer, BimameTh nOpuéMaMH KOHCTIICKTUPOBAHUS  TEKCTa, MPeoOpa3OBaHUS
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUChbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 WCTOYHUKOB HH(pOpMALMKU (PU3UYECKOTO COJEPKaHMSI, B TOM YHUCIE MyOJIUYHO
JenaTh KpaTKHe COOOIICHHUS O pe3yibTaTaX MPOEKTOB WM yYeOHBIX HCCIICIOBAHUM,
MpU 3TOM IPaMOTHO HCIMOJb30BaTh M3YUYEHHBIA MOHATUUHBINA ammapar Kypca (U3UKH,
COITPOBOXK/1aTh BBICTYILICHUE IIPE3EHTALIUEH;

OpU  BBIMOJTHEHUM YYEOHBIX TPOEKTOB W  HUCCJICJAOBAHMM  pacrpeiessiTh
00S13aHHOCTH B TPYyNIIE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJla4yaMU, CIEAUTH 3a
BBIIIOJTHEHUEM IUIaHA JIEUCTBUM, aJE€KBAaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJl B
NEATENbHOCTh TPYMIIbI, BHICTPAaUBaTh KOMMYHUKATHUBHOE B3aUMOJICVCTBHUE, YUUTHIBAS
MHEHUE OKPYKAIOIIHUX.

K koniy obyuenust ¢ 8 kracce mpenMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YpPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATUS (Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE JBI)KEHHUE aTOMOB
U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAJUIMUECKHE U aMOp(HBIC Tena,
HACBIINICHHBIA W HEHACHIIICHHBIA Tap, CHOCOOBI M3MEHEHWsS BHYTPEHHEH JHEpPTHH,
AIIEMEHTAPHBIN JJICKTPUYECKHUIA 3apsi, TPOBOJHUKH, MOJYIPOBOIHUKH, TUIICKTPHUKH,
UCTOYHUKH TIOCTOSIHHOTO TOKa, DSJEKTPUYECKOE M MArHUTHOE TIOJIsA, ONTHYECKas
CHUCTEMA) U CHMBOJUYECKUN S3BIK (DU3UKHU TPU PEHICHUU YUYEOHBIX U MPAKTUYECKUX
3ajady;

YBEPEHHO pa3inyarh SBIEHUS (TEIUIOBOE paclldpeHue (CkaTtue), TeIIoBOe
paBHOBecHE, TIOBEPXHOCTHOE HATSDKCHHWE, CMayWBaHWC, KaMWUIAPHBIC SBIICHUS,
UCTIapeHue, KOHJICHCAllUs, IUIaBJICHUE, KPUCTAJUIM3alMs, KUIEHHE, CIIOCOOBI
Terionepeaayn  (TEIIONPOBOAHOCTh, KOHBEKIIUS, W3Iy4YCHUE), TEIJIOBBIE MOTEPH,
ANEKTPU3alds TEJ, B3aUMOACHCTBHE 3apsAIOB, JCUCTBHS DSJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMBIKaHHE, B3aMMOJICHCTBHEC MAarHUTOB, JCHCTBHE MAarHUTHOTO TIOJNS Ha
MIPOBOJIHUK C TOKOM) IO OMHCAHUIO WX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUC;

pacro3HaBaTh MPOSIBICHHE HW3YYCHHBIX (DU3MUECKHX SIBICHUH B OKPYXKAIOIIEM
Mupe (B TOM 4yucie pu3ndecKkue SBICHUS B IPUPOJE: TTOBEPXHOCTHBIC M KAITUJUIIPHBIC
SBIIEHUS B TPHUPOJAC, KPUCTAIBI B Tmpupoae, uznydeHue CoinHIA, 3aMep3aHue
BOJOEMOB, MOPCKHUE Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, WHES, CHETa, ICKTPUICCKUE



ABJICHUSI B arMocdepe, dIEKTPUUYECTBO KUBBIX OPTaHM3MOB, MAarHUTHOE TOJIe 3eMJIH,
Jpeid MmoJII0COB, pOJIb MArHUTHOTO MOJIS AJI )KU3HU Ha 3emiie, MOJISPHOE CUSIHUE), TIPU
ATOM TMEPEBOJAUTHh MPAKTUYECKYIO 3aJady B Y4e€OHYIO, BBIIEISATH CYIIECTBEHHbIE
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

ONKCHIBATh HM3YYECHHBIE CBOMCTBA TeJl W (PU3NYECKUE SBJICHHS, HCIOJIb3YS
¢u3nueckue BENWYMHBI (TeMIlepaTypa, BHYTPEHHSS J3HEPrusi, KOJUYECTBO TEIUIOTHI,
paboTa rasa, yjAelbHas TEIUIOEMKOCTh BEIIECTBA, YJEiIbHAs TEIUIOTAa IIABJICHUS,
yAelbHAsl TEIJIOTa NapooOpa3oBaHUs, YyAEJIbHAs TEIUIOTa CrOpaHus TOIUIMBA,
KO3 (UIIMEHT TMOJIE3HOr0 ACHCTBHS TEIJIOBOM MAIIMHBI, OTHOCHUTENbHAS BIAXKHOCTD
BO3/lyXa, DOJEKTPUUYECKUW 3apsj, Ccuia TOKa, DJIJIEKTPUUECKOE  HAIpSIKEHUE,
CONPOTHUBJIEHUE TMpPOBOAHMKA, IDJ(C B 1ENU MNOCTOSHHOTO TOKA, 3JJIEKTPUYECKOE
yJIeNIbHOE COMPOTHUBJICHUE BEIIECTBA, pad0Ta U MOUTHOCTH JEKTPUUYECKOTO TOKA), MPHU
ONMUCAaHUU TPABWIBHO TPAKTOBATh (PUBMYUECKUNA CMBICI HCIOJIB3YEMbIX BEJIIMYUH, HUX
0003HAYEHUSI U €IUHUIIBI (PU3HYECKUX BEJIIMYMH, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3MYECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHHUS U TPOIECCHI, UCIOJIb3YS
OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA,
YpaBHEHHUE TEIJIOBOrO OanaHca, 3aKOH COXPaHEHUs SJEKTPUYECKOTO 3apsiia, 3aKOH
Kynona, nmpuHIMO Cynepro3uiMu 3JIEKTPUUECKUX MoJjed, 3akoH OMa i ydacTka
nenu, npasuia Kupxroda, 3akon Oma 17151 motHOM 11enu, 3akoH Jkoyns-JIenna, 3akon
COXpaHEHUsl PHEPruH, MPU 3TOM pa3iinyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €ro
MaTEeMaTUYECKOE BBIPAKEHHUE;

CTPOUTh TNPOCThIE (PU3NYECKUE MOJENTU peaJbHbIX OOBEKTOB, MPOLECCOB H
SIBJICHHUM, BBIJEIATH MPU STOM CYIIECTBEHHBIC U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IIPOLIECCOB, SIBIICHUN, TPUMEHATh (DU3UUYECKUE MOJACNIU JUIsl OOBSICHEHUS (PU3NUECKUX
MPOIIECCOB U pellieHus YUYeOHBIX 3a/1ad;

OOBACHATH (PU3MUYECKHE SIBJICHUS, NMPOLIECCHl U CBOMCTBA TE€J, B TOM YHCIE U B
KOHTEKCTE€  CHUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, W  peliaTrh
KaueCTBEHHbIC 3aJjaul, B TOM 4YHCIE TPeOYyIOIIME YHUCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAYCHUHM (U3MYECKUX BEIWYUH, MPU STOM BBIOMpATh aJeKBaTHYIO
(GU3UYECKYI0 MOJIEb, BBISBISATh MPUUYUHHO-CJICACTBEHHBIC CBS3U M BBICTPaMBATh
JIOTUYECKYIO LIETOYKY PACCYXIEHUU C OMOpPOM Ha M3y4YEHHBbIE CBOWMCTBA (DU3UUYECKUX
SBJICHHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pemaTh pacy€THble 3agauu (C omopoil Ha 2-3 ypaBHEHHs) MO
U3y4aeMbIM TeMaM Kypca (U3HMKH, BbIOMpasi aJeKBATHYIO (DU3UYECKYI0 MOJEIb, C
UCIIOJIb30BAHUEM 3aKOHOB M (OpMyJ, CBA3BIBAIOIIUX (PU3UYECKHE BEJIMYMHBI,
3aMUChIBaTh KpPAaTKOE VYCIOBHE M  Pa3BEPHYTOE pEUIeHWE 3aJayd, BBISBISATH
HEJIOCTAIONINE WM W30BITOYHBIE JaHHBIE, OOOCHOBHIBATH BBHIOOP METOMA PEIICHUS
3a/laud, HUCIMOJb30BaTh CIPABOYHBIE JAaHHBIE, TMPUMEHSATH METOJbl  aHaIU3a
pa3MepHOCTEHN, HCIOJIb30BaTh TIpauyecKue METOJbl pEeIIeHUs 3a]ady, MPOBOJIUTH
MaTeMaTU4Yeckue TmpeoOpa3oBaHUss W pacu€rbl, OLEHUBATH PEATMCTHUYHOCTH



[OJyYEHHOTO 3HAYeHUs (PU3NYECKON BEIMYMHBI W  ONpPENEIsATh Pa3MEpPHOCTh
(u3nYeCKON BETMYMHBI, IOTYYEHHON IPU PELLIEHUH 3a4a4u;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh HNPU HNOMOIIM (PU3HUECKUX
METOJIOB, H TpeiaraTh OPHUEHTUPOBOYHBIA CMOCO0 pElIeHUs, B OMHCAHUU
UCCIENIOBAHMS ~ PAclo3HaBaTb  IPOBEPAEMOE  MPEIIOJIOKEHHUE (rumotesy),
MHTEPIIPETUPOBATD [TOJIyYEHHBIN pE3yJIbTaT;

IPOBOJUTH OINBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUA WM (PU3NYECKUX
CBOMCTB TeJ (KalmWJUISIpHBIE SIBJICHMS, 3aBUCUMOCTb JIABJIICHHS BO3yXa OT €ro o0béma u
TEMIIEpaTypbl, CKOPOCTH MPOLECCa OCThIBaHUS (HarpeBaHUs) MPU U3JIyYCHHH OT IBETa
M3JIydarome (Moryonaronieil) IMOBEpXHOCTH, CKOPOCTh HCHAPEHHS BOJBI  OT
TEMIEPATypbl JKUIKOCTH M IUIOIIAAM €€ TMOBEPXHOCTH, OJJIEKTpU3alUs Tel U
B3aUMOJEMCTBUE DJEKTPUUECKUX 3apsiioB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MATHUTHBIX MOJEH MOCTOSHHBIX MarHUTOB, NEHCTBUS MAarHUTHOTO TOJIS
Ha TMPOBOAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBHUIaTENs
IOCTOSTHHOTO TOKa): (OpMYJIMpPOBaTh IMPOBEPAEMOE MPEAION0KEHNE (TUIOTE3Y) O
BO3MOXKHBIX pe3yJbTaTax HaOJIOJEHUM, CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpydOBaHMs, ONUCHIBATH XOJ ONbITa M (OPMYJIUPOBATH
BBIBO/IBI;

OpPOBOAWTHh TMpPSIMBIE W  KOCBEHHBIE W3MEpeHUs (U3MUECKUX  BEIMYUH
(TemmepaTypa, OTHOCUTEIbHAS BIAXKHOCTh BO3AyXa, CUJIa TOKa, HANPSHKEHUE, YelIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBIEHUE MPOBOAHMKA, pPabOTa M MOIIHOCTb
ANEKTPUYECKOr0 TOKA) C HCIOJb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
000OCHOBBIBaTh BBIOOp METO/Aa U3MEpEHHUsA, (UKCHPOBATH IIOKa3aHUs MPUOOPOB,
HaxOJIUTh 3HAYEHUE U3MEPSAEMON BEJIMYMHBI C IMOMOINBIO YCPEIHEHHUS PpPEe3yJbTaTOB
CEpUH U3MEPEHUN U OLICHUBATh IMOTPEIIHOCTh U3MEPEHU;

IPOBOJNUTh 3KCIEPUMEHTAJIbHbIE HCCIIEJOBAaHMUS 3aBUCHMOCTEH (U3NYECKUX
BEJIMYMH (3aBUCUMOCTb [ABJIEHUS BO3[yXa OT €ro 00bEMa W HArpeBaHHs WU
OXJIQXK/ICHUSI, MCCIIEOBAHUE SBJICHHUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJIOAHOW H
ropsiueidl BOJIbI, 3aBUCUMOCTb CONPOTHBIICHUS MPOBOJHUKA OT €ro JJIMHBI, MJIOLIaaAU
MOTIEPEYHOT0 CEYEHHsS] U YACJIbHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, TPOTEKAIOUIEr0 dYepe3 MPOBOJHUK, OT HANOpsOKEHUS Ha  IPOBOJHHKE,
MCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MapaIeIbHOTO COEIWHEHHH TPOBOJIHHUKOB):
COBMECTHO C Yy4uTeneM (OpMyIHpOBaTh 3aJadyy M TUIOTE3Y HCCIEAOBaHMS,
CaMOCTOSITENIbHO  IJJAaHUPOBaTh  MCCIEJIOBAaHUE,  CaMOCTOATEIBHO  COOMpATh
HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIIOJIb30BAaHUEM HWHCTPYKIUHU, MPEICTaBIATH
MOJydYeHHBbIC 3aBUCUMOCTH (M3MUECKUX BEIWYMH B BHUAEC TaOIUIl W TpaduKOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 pE3yJbTaTaM UCCIIEAOBAHMS;

cobmofaTe TMpaBwia 0e30MacHOTO Tpylda TMpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C OMOPOl Ha MX OMHCaHUs (B TOM YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOHMHA, aMIepMETp, BOJbTMETD,



CUETUMK DJIEKTPUUECKOU SHEPIHH, FJIEKTPOOCBETUTENIbHbIE TPUOOPHI, HarpeBaTEIbHbIC
ANEKTPONPUOOPHI (MPUMEPHI), MPEAOXPAHUTENIN U UX NMPUMEHEHUE B ObITY U TEXHHKE,
OPUMEHEHUE  TOCTOSIHHBIX  MAarHUTOB,  DJIEKTPOMArHUTOB,  AJEKTPOJBUTATEIb
MOCTOSIHHOTO TOKa), HCIONb3ys 3HaHUS O CBOMCTBAaX (PU3WYECKUX SIBICHUH,
HeoOXoauMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTEIbHBIE MPUOOPHI 10
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, NICUXPOMETD,
TUTPOMETp, JIBUraTeilb BHYTPEHHErO CrOPAaHHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH
CXEMBI 3JIEKTPUYECKHUX LIETEH C MOCIEI0BATEIbHBIM U IMapaluIEIbHBIM COEIMHEHUEM
AJIIEMEHTOB, pa3inyas yCIOBHbIE OOO3HAUYCHMSI SJEMEHTOB OJIIEKTPUUYECKHUX IIEMei,
UCIIOJIb30BaTh CXEMbl U CXEMATHUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOICTB,
U3MEpPUTETBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB MPU PEHICHUH y4eOHO-
MPAaKTUYECKHX 3a]1a4;

MPUBOAUTH MpPUMEPHl (HAXOAUTH WH(MOPMAIMIO O NPUMEPAX) MPAKTHUECKOrO
UCTIOJb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOM XHU3HU Uil oOOecredeHus
0e30MmacHOCTH MpH oOpalleHuH ¢ OpubopaMH U TEXHUYECKUMH YCTpONCTBamH,
COXPAaHEHHUS 3J0pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO TOBEICHHS B
OKpYXaroUIen Cpee;

OCYUIECTBJIATh MOUCK HHGpopManuu (u3ndeckoro cojaepx anus B HWHrepHeTe,
CaMOCTOSITENIbHO (hOPMYNIHPYsI TOMCKOBBIN 3alpOC, HA OCHOBE MMEIOUINXCS 3HAHUU U
CpPaBHEHHUS JOMOJIHUTEIbHBIX UCTOYHUKOB BBIIEIATh MHPOPMALIUIO, KOTOPAsl SIBISETCA
MPOTUBOPEYUBOMN HIIK MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHUU YYEOHBIX 33JaHU HAy4YHO-NONYJISPHYIO
auTepaTypy (PU3MYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETH
WuTepHer, Brnagerb nOpuéMaMd KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHMs
uH(pOpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC MHUChMEHHBIE U KpPAaTKUE YCTHBIE COOOIIEHHUs, 00001Ias
MH(}OpMaAIMIO U3 HECKOJIbKUX HCTOYHUKOB (PUM3MUECKOrO COAEpPKaHUSA, B TOM YHUCIE
nyOJIMYHO  MPEACTABIATH  PE3yJbTaThl  MPOEKTHOM  WJIM  MCCIIEI0BATEIbCKON
NEATENBHOCTH, TP 3TOM I'PaMOTHO MCIOJIB30BATh M3YyYEHHBIN MOHSITHMHBIA armapar
Kypca (pU3HKH, CONPOBOXKIATh BRICTYIJIEHUE MPE3CHTallUEH;

MpU BBINOJHEHUU YYEOHBIX NPOEKTOB M UCCIENOBAHUNA (PU3MYECKUX MPOLECCOB
pacnpenensatb 00A3aHHOCTH B TPyNI€ B COOTBETCTBUU C MOCTABJIECHHBIMH 3aJadyaMu,
CIIEIUTHh 3a BBINOJHEHUEM IUIAHA JEWCTBHM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJAJ B  JESATENIbHOCTb TPYMINbl, BBICTPAUBATh
KOMMYHUKATHUBHOE B3aUMOJEICTBUE, MPOSBIISAS TOTOBHOCTh pa3periaTh KOH(MIUKTHI.

K konmy obOydeHust ¢ 9 knacce npeaMeTHble pe3ybTaThl Ha yriyOJEHHOM YpPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:
UCIIOJIB30BaTh TIOHATHS (CHCTEMa OTCY€Ta, OTHOCHUTEIBLHOCTh MEXaHHYECKOTO
JIBDKEHUSI, HEBECOMOCTh M TIEPETPY3KH, IIEHTP TSHKECTH, MEXaHWYECKHUE BOJIHBI, 3BYK,
nH(Dpa3ByK W YIBTPA3BYK, AJICKTPOMATHUTHBIE BOJHBI, PEHTTCHOBCKOE W3Iy4YeHUE,



IKaja 3JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKHU CBETA, OJM30PYKOCTh U JIaJIbHO30PKOCTh,
CHEKTPhl MCIYCKAaHUS W TOIJIOUIeHUs, anb(da-, 6eTa- U ramMmma-u3iydyeHus, U30TOIbI,
sJiepHasl U TEPMOsJIEpHasi YHEPreTUKa) U CUMBOJUYECKUN SA3BIK (PU3UKU MPHU PEUICHUU
y4eOHBIX W MPAKTHYECKHUX 3a]1a4;

YBEPEHHO pa3iauyvaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBWYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE NBH)KEHHE, CBOOOJIHOE TajJeHHe Tell,
JBMYKEHUE TI0 OKPY>KHOCTH, B3aMMOJICUCTBHUE TEJ, PABHOBECHE MAaTE€pUATIbLHOM TOYKH,
PEaKTUBHOE JBWXKEHHE, HEBECOMOCTh, KO0JICOATEIbHOE JBHKEHHE (FapMOHUYECKHUE,
3aTyXaroliue, BBIHYKJICHHBIE  KOJICOAHWs), PE30HAHC, BOJHOBOEC  JBHIKCHUE
(pactipocTpaHeHHEe U OTPKECHHWE 3ByKa, WHTepdepeHIus W audpakius BOJH),
NPsIMOJIMHEWHOE PAaclpOCTPaHEHUE, OTPAXKEHUE U MPEJIOMIICHWE CBETa, IOJHOE
BHYTPEHHEE OTpPaKCHHE CBETa, pa3JIOKEHUE OEJIOr0 CBETa B CHEKTP M CIOXKEHUE
CIIEKTPAJIbHBIX I[BETOB, €CTECTBEHHAS PaIMOAKTUBHOCTh, BOSHUKHOBEHUE JTMHEUYATOIO
CIIEKTpa U3JIy4CHUs) MO ONUCAHUIO MX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (DU3MUECKUX SBJICHUM B OKPYXKAIOIIEM
Mupe (B TOM 4HcCie (pU3NUECKHUE SIBICHUS B MPUPOJE: MPHIUBBI U OTIUBBI, IBHKCHHUE
maHeT CoTHEYHOM CUCTEMBI, PEaKTUBHOE JIBMXKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE
3BYKOB >KMBOTHBIMU, 3€MJICTPSICEHUE, CEUCMUYECKUE BOJHBI, I[yHAMH, X0, I[BETa Te,
ONTUYECKUE  SBJICHUS B  MpUPOJE, OMOJOTHYECKOE  JICUCTBUE  BUIUMOTO,
yJIbTPa(UOIETOBOTO U PEHTICHOBCKOTO H3JIyYCHHUH, €CTECTBEHHBINH paOaKTUBHBIN
(G OoH, KOCMUYECKUE JIyYH, PAAMOAKTUBHOE U3TyUYCHUE MTPUPOIHBIX MUHEPATIOB JICUCTBUE
PaIMOAKTUBHBIX M3JIy4YCHUH Ha OpraHu3M 4YeJoBeKa), MpPU OSTOM TMEPEBOAUTH
MPaKTUYECKYIO0 3aJadyy B y4e€OHYIO, BBIACISTH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
bu3HUeCcKuX SIBICHHUI;

OMKCHIBATh HM3YYCHHBIE CBOWCTBA TeNl W (PU3WYECKUE SBJICHHS, HCIOIb3Ys
dbu3nyeckre BEIUYUHBI (CpeAHsis U MTHOBEHHAs CKOPOCTh TeJla P HEPABHOMEPHOM
JIBIKCHUHU, YCKOPEHHE, IMEpeMEeIIeHUe TMpU PABHOYCKOPEHHOM MPSMOJUHEHHOM
JIBW)KEHUH, YTIIOBAsI CKOPOCTh, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUJIa TPEHUS, CHUJIa
yIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO MaIeHus, BEC Tela, IIEHTP TKECTH
TBEPIOTO TeJa, UMITYJIbC TeJa, UMITYJIbC CHUJIbI, MOMEHT CUJIbI, MEXaHHUYECKasi padoTa u
MOITHOCTb, TMOTEHIMAIbHAS JHEPrUs Teja, MOAHSATOTO HaJ TMOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAS DHEPTHUS CHKATOM MPYXKUHBI, KUHETUYECKAs DHEPrus, IOJHas
MeXaHW4ecKas dHEprusi, MepPHoJ] U 4YacToTa KOJIeOaHWU, MEPUOJ MATEMAaTHYECKOTO U
MPY>KWHHOTO MAasATHHUKOB, JJIWHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTh
CBETa, TIOKa3aTelib MPEJIOMJICHUs] Cpelibl), NPH ONKHCAaHUW TMPABWIBHO TPAKTOBATh
(bU3UYECKHI CMBICIT UCIIOJIB3YEMBIX BETUYUH, UX 0003HAUYCHUS U €TUHUIIBI (PUBMUECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYH (U3UYECKYIO BEIMYUHY C
JIPYTUMU BEIMYMHAMH, CTPOUTHh TPaPUKA H3YYEHHBIX 3aBHCUMOCTEH (DU3NIECKUX
BEJINYWH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS WM IPOIECCHI, HUCIOIb3YS
3aKOH COXpPAHEHUS SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLIMI CYNEPIO3UIUN



CWJ, NPUHIMUN OTHOcuTelbHOCTH [anuies, 3akoHbl HbIOTOHa, 3aKOH COXpaHEHUs
UMITYJIbCA, TEOPEMY O KMHETUYECKON 3Hepruu, 3akoH ['yka, 3akoH bepHysuM, 3aKOHBI
OTpaXE€HUsI U TPEJOMJICHUs CBeTa, (GOPMYIY TOHKOHN JIMH3bI, IUJIAHETAPHYIO MOJENb
aToMa, HYKJIOHHYIO MOJI€JIb aTOMHOIO $/Ipa, 3aKOHbl COXPAHEHUs 3apsAJ0BOTO M
MAacCOBOTO 4YHCEI NpH SAEPHBIX pEaKIUsAX, NP ITOM pa3iauyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTh (PU3UYECKHE MOJIETU pPEANTbHBIX OOBEKTOB, MPOILECCOB U SBJICHUIA,
BBIJICSITh TIPH  OTOM  CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
MIPOIIECCOB, SBIICHUNA, TPUMEHATh (PU3UYECKUE MOACIU ISl OOBSICHEHUS (PU3NISCKUX
MIPOIIECCOB U PEIICHHsI YICOHBIX 3a/1aY;

OOBACHATH (U3MUECKHE SIBJICHHUSA, MPOIECChl U CBOWCTBA Tell, B TOM YHUCJIE B
KOHTEKCT€  CHUTyalldid  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa, ¢  pelaTh
KaueCTBCHHBIC 3aJadyl, B TOM 4YHCIE TPEOYIONIME YHCICHHOTO OICHUBAHUS
XapaKTepHbIX 3HAYCHUW (U3MYECKUX BEJIMYMH, TMPU ITOM BBIOUpATh aJCKBATHYIO
(GU3NUECKyI0 MOJENb, BBISBISATh NPUYUHHO-CICJICTBEHHBIE CBSI3W M BBICTPAWBaTh
JIOTUYECKYIO LIETIOYKY pacCy X AeHUI n3 2—3 1IaroB ¢ ONOpoil Ha M3y4YEeHHbIE CBOMCTBA
bu3nUecKux IBICHUM, (PU3NYECKre 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO pellaTh pacu€THhIE 3aJadyd MO HM3y4aeMbIM TeMaM Kypca (pu3ukw,
BBIOMpAsl aIeKBaTHYIO (PU3UYECKYIO MOJENb, C UCIOJIb30BAHUEM 3aKOHOB U (hopmyd,
CBSA3BIBAIOIIUX (PU3WYECKHUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pelieHre 3a/1au, BBISBJIATH HEIOCTAIONIME WA U30BITOYHBIE JaHHBIE, 000CHOBHIBAThH
BBIOOp MeToAa pEIICHUs 3aJadyd, HUCIOJIb30BaTh CIPABOYHBIC JaHHbIEC, MPUMEHSTH
METO/Ibl aHaJIN3a Pa3MEPHOCTEHN, UCIOIB30BATh TpauuecKue METOAbl PelIeHUs 3aay,
MPOBOAUTH MaTeMaTUYECKUE MPeoOpa3oBaHus U Pacu€Thl, OLICHUBATH PEATUCTUUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (U3MUYECKOM BEIMYUHBI H  OMNPEACNATh Pa3MEPHOCTh
(bu3HUeCKO BEIIMUUHBI, TOTYYECHHOM MPU PEIICHUH 3a1a4H;

pacrio3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIM (HU3UYECKUX
METOJIOB, W TMpejjaraTh OpPUEHTUPOBOUHBIA CIMOCOO pElIeHUs, B OMNHCAHUU
UCCJICIOBAHUS PACIO3HABATH MPOBEPAEMOE MPEAINOJIONKEHUE (THUIOTE3y), OLCHUBAThH
NPaBWIBHOCTh MOPSJIKA MPOBEACHUSI UCCIEAOBAHUS, UHTEPHIPETUPOBATH MOTYYECHHbBIN
pe3yJbTar;

MPOBOAUTEL OIBITHI O HAOMIOJAECHUIO (PU3UUECKUX SIBJICHUN WU (PU3MUECKUX
CBOMCTB TeJ (M3yuye€HHE BTOpPOro 3akoHa HbOTOHA, 3aKOHAa COXpAaHEHHUs SHEPIUH,
3aKOHAa COXPAaHEHHUS HMIYJibca, JEWCTBUE 3aKoHa bepHyIIM W BO3HUKHOBEHUE
MOABbEMHON CHIIBI KPbLIA, 3aBUCUMOCTD Teproa KoJIeOaHni PYy>KWHHOTO MasiTHUKA OT
Macchl Ipy3a W IKECTKOCTU TMPYXKUHBI M HE3aBUCHUMOCTh OT aMIUIATYAbl MajbIX
KoJe0aHUi, MPSIMOJIMHEHHOE paclpoCTpaHEHUE CBETa, pasjioKeHHe Oesoro cBeTa B
CIIEKTp, U3yUCHHE CBONCTB M300paKEHUs B TUIOCKOM 3€pKaJie U CBOMCTB M300pakKeHUs
mpeaMeTa B coOuparomedl JnH3e, HaOI0IeHNE CIUIONIHBIX W JIMHEHMYaThIX CHEKTPOB
U3IIydeHus): GopMyIupoBaTh MPOBEPSEMOE MPEATIONOKEHHE (TUIIOTE3Y) O BO3MOKHBIX
pe3ynbTaTax HaONIOACHHUM, CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY W3 H30BITOUYHOIO
Habopa 000pyI0BaHMUsI, ONTUCHIBAThH X0/ ONIBITa U (hOPMYJIUPOBATH BHIBOJIHI,



IPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPAMbBIX U3MEPEHUH, ONpeieNisisa cpeiHee
3HAUYEHHUE H3MEPSIEMOW BEIUYMHBI W OMNpPEAEIsis MOrPEIIHOCTh Pe3yJIbTaTOB MPSIMbBIX
U3MepeHuii, 000CHOBBIBATh BEIOOP CIIOC00a U3MEPEeHUs (M3MEPUTETHLHOTO TPUOOPA);

MPOBOANTHh KOCBEHHBIC HM3MEpPEHUs (PU3NUECKUX BEIUYUH (CPEAHsSI CKOPOCTh U
YCKOpPEHHUE Teja IPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHUE CBOOOJHOTO IMaJICHUA,
KECTKOCTh MPYXKUHBI, KOIPOUIUEHT TPEHUS! CKOJBKEHUS, MeXaHudeckass pabora u
MOIIIHOCTh, YacTOTa M TNEepUoJ KojeOaHWil MaTeMaTUYecKOro U MPYKUHHOTO
MasiTHUKOB, (POKYCHOE paccTOosHHEe coOuparoniel JuH3bl U €€ ONTHYecKas Ccuia,
paaMoOaKTUBHBIN (OH) C MCHOJIB30BAHHMEM AaHAJIOTOBBIX M IHU(PPOBBIX NPUOOPOB:
000CHOBBIBaTh BBIOOp METOJIa U3MEPEHUS, IJIAHUPOBATh U3MEPEHHUSI, CAMOCTOATEIBHO
coOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, BBIYHCISTh 3HAUYEHHE BEJIMYMHBI U
aHAJIM3UPOBATh TOJIYYCHHBIE pE3yJbTaThl, OIEHUBAs MOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPECHUM;

MPOBOJIUTh 3KCIEPUMEHTAIbHBIE HCCIEIOBAHUS 3aBUCUMOCTEN (pU3MYeCcCKux
BEJIMYMH (3aBUCHMOCTb IIYTH OT BpPEMEHU IPHU PABHOYCKOPEHHOM JBM)XEHHUU 0e€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMaJIbHOIO
JaBJICHUsA, Tepuoaa KoieOaHUl MaTeMaTHYecKOro MasTHUKAa OT JUIMHBI HUTH,
ONpeJeleHNe YCKOPEHHsI CBOOOHOTO MaJE€HUsl, UCCIEA0BAHNE N3MEHEHHS BETMUNHBI U
HaIlpaBJ€HUs MHIYKIMOHHOTO TOKA, 3aBUCUMOCTb yTIJla OTpPaXEHUs CBeTa OT yria
naJeHus, yria MpeJoMIICHUs OT yIjla MMaJeHusl CBETOBOrO Jyda, UCCIEIOBAHUE TPEKOB:
U3MEPEHHE SHEPTUH YACTUILIBI 10 TOPMO3HOMY IyTH (110 (oTOrpadusm)): COBMECTHO C
yuurtesneM (OpMyIHpPOBAaTh 3aJady M TUIOTE3Y HCCIEHOBaHUS, CaMOCTOSITEIbHO
IJIAaHUPOBATh ~ HCCIEAOBaHUE, CAMOCTOSTENBHO COOMpATh  HKCIEPUMEHTAJIbHYIO
YCTaHOBKY, MPEICTABIATH IMOJYYCHHbIE 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUJC
TabMUI W rpaduKoB, OLEHUBATh MOTPEIIHOCTH, JENaTh BBIBOABI IO pE3yJbTaTaMm
UCCIIEJOBaHMS;

cobyofaTe TMpaBwia Oe30MacHOTO Tpylda Mnpu padore ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB, TEXHHUUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX IPOILIECCOB C OMOPON Ha MX ONMUCaHHs (B TOM YHUCIE:
CHUIOMETpP, NATUUKHU IOJIO)KEHHUS, PACCTOSHUA U YCKOPEHUs, pakeTra, HXOJIOT, OYKH,
MEepPUCKOI, (oToaImapaT, MUKPOCKOI, TEJIECKOI, ONITHYECKUE CBETOBO/IbI, CIIEKTPOCKOIIL,
J03UMETp, KaMmepa BuibcoHa), UCMONb3ys 3HAHUSL O CBOWCTBAX (PU3MUYECKUX SIBJICHUI U
HeoOXoauMble (U3NYECKHUE 3aKOHOMEPHOCTH, HCIOIb30BaTh CXEMbl M CXEMaTHUYHBIE
PUCYHKM HW3YYEHHBIX TEXHUYECKUX YCTPOMCTB, MU3MEPHUTEIbHBIX MPUOOPOB U
TEXHOJOTUYECKHUX MPOLECCOB MPU PEIICHUN YU4eOHO-TPAKTUUECKUX 3a/1ay, ONTUYECKUE
CXEMBI JUIsl IOCTPOCHUS M300paKEHUH B TUIOCKOM 3€pKajie U COOMpAIOIIeH JIMH3E;

OPUBOAUTH TPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O NPUMEpPax) MPAKTHUYECKOrO
WCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEAHEBHOW >KM3HU [JIs1 0OecredeHus
O0e3omacHOCTH Tpu OOpalieHuu C TOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsl 3JI0pPOBbsI M COONIIOZICHHST HOPM DKOJIOTMYECKOTO TOBEJCHHS B
OKPYKarolIEn Cpee;



OCYIIECTBIIATh MOUCK HHpoOpManuu (u3NUecKoro cojaepxanus B VHTepHere,
CaMOCTOSITENIBHO (OPMYJIUPYsl IOMCKOBBIA 3alpoc, HAaXOAUThb IYyTH ONPEEIICHUs
JOCTOBEPHOCTH IIOJIy4€HHOH MH(pOpMAIMM HAa OCHOBE HMEIOLIUXCS 3HAaHUM U
JIOTIOJTHUTEIBHBIX HUCTOUHUKOB;

WCIIONIb30BaTh TMPH BBIMNOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TOMYJISPHYIO
auTepaTypy (PU3MUECKOrO COJEpKaHUs, CIpPaBOYHBIE MaTepuajbl, PECYpChl CETH
WuTepHer, Biagerb nNpuéMaMyd KOHCIIEKTHMPOBAHUS  TEKCTa, IPeoOpa3oBaHUA
nH(OpMAITUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/laBaThb COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(POPMAllMM W3 HECKOJBKMX HCTOYHUKOB (PU3UUECKOTO COACpX aHUS, ITyOIUMIHO
IOPEICTABIATh PE3yJbTaThl MPOEKTHOM WM MCCIEN0BATENbCKOW AESITENbHOCTH IpU
3TOM I'PaMOTHO MCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapaT U3y4yaeMoro pasjeia
(GU3MKK W COMPOBOXAATh BBICTYIUIEHHE Mpe3eHTalued ¢ Y4ETOM OcoOeHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o — 2
MISHIE T Hayka O TIpHpOAC https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 4 3
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E - i 2 1
3 CTECTBEHHO-HAYUYHBIN METO]I TO3HAHMS https://m.edsoo.ru/7f416194
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 2 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 4 5 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 1 1
TPETATHEIE COCTOARMA BEECTa https://m.edso00.ru/7f416194
Hroro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuoreka [JOK
31 Mexanueckoe ABiokenue 10 2 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 9 1 1 bubmuoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuorexa [JOK

3.3 Cuna. B 15
. B e https://m.edso0.ru/7f416194
Wroro no pazueny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpAbIMU 5 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine uaKoCTH 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe asierie > https://m.edso00.ru/7f416194
44 JlelicTBue ®UJIKOCTH U Ta3a HA 12 bu6mmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edso00.ru/7f416194
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
A P
> 400Ta H MOUHOCTS 6 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI 8 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris > https://m.edso00.ru/7f416194
Hroro no pazgeny 19
Pa3nes 6. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIONTNI MOTYITH 6 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194
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Hroro mo pazneny 6
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 23
8 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3gean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie mponeccer 33 1 6.5 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 39
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 1 bubnuorexa [JOK
' Y UX B3aUMOJICVCTBHUS https://m.edsoo.ru/7f4181ce
N . bubnmuorexa [JOK
2.2 IloCTOSIHHBIN 2JEKTPUUECKUIN TOK 31 1 10 httns:/m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
23 Marmutisie Apaetis 1 4 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DNIeKTpOMarHuTHask UHIYKIUS 7 1 1 httos://m.edsoo.ru/7fA181ce
HWroro no pazneny 58
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Pa3nea 3. IloBTopuTebHO-00001a101MIT MOAYJIb

. bu6mmoreka [IOK
3.1 [ToBTOpHUTENEHO-0000IAOIINI MOTYITH ) https://m.edsoo.ru/7fA181ce
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 22.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 30 5 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 18 1
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 15 1
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 63
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 8 1
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 10 1 1
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 18
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 8 1 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JlH3bL 1 ONTHHECKHE MPHOOPS! 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 16
Paszgea 5. KBanTtoBble siBJIeHUA
5.1 Hcnyckanue v MorJonieHue CBeTa aToMoOM 4 bubmorexa HOK
' Y - https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2
> CTpocHHe aTOMHOTO A/pa > https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: A 7
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 16
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
6.1 Mexannueckue siBJIeHUS (TOBTOPUTEIBHO- 5 bubnunoreka [JOK
' 0000MIAOIIUI MOTYJIb) https://m.edsoo.ru/7f41a4a6
6.2 TenoBsie siBNEHUS (TIOBTOPUTEITHHO- 3 bubnmnorexa [JOK
' 0000IIAFOIINIT MOJTYJIb) https://m.edsoo.ru/7f41a4a6
6.3 DJIEKTPOMArHUTHBIE SABJICHUS 3 bubnuotexa [JOK
' (TTOBTOPUTETHHO-0000ITAIOIIHIA MOTYIIb ) https://m.edsoo.ru/7f41a4a6
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 bubnmnoreka [JOK
' 0000MIAOIIUIi MOITYJIb) https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
: IT - i 4
6.5 OBTOPHTENBHO-0600 Ao MOYITH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




