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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHWWA, W Ha (HOPMHPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEP>KaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

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

®uzrka SBISIETCS  CUCTEMOOOPA3yIOMMM JUIs  €CTECTBEHHO-HAYYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpEeNOoCTaBisieT HamOoJiee SICHble O00pa3ibl MPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs 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.

N3yyenune ¢u3ukum Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIJICHUE CIEAYIOUUMHA KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HWCIOJIb30BaTh HAy4YHBIE JOKA3aTeIhCTBA JIJIS
MOJIYYCHUS BBIBOJIOB.

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



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON pEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpPECa U CTPEMJICHMsI OOYYaIOIIMXCS K HAyYHOMY H3Y4YEHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

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

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

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

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

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

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yrIyOlEHHOM ypOBHE B paMKaxX COOTBETCTBYIOUIMX mpoduiael oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

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

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

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

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUS W UCHOJB30BaHUS (PU3MUECKUX MOJIENeH, BKIIOYas TBOPYECKUE U
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOocOObI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

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

3HaKOMCTBO €O cpepaMu NMpo(ecCUOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



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



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupone. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

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

Kak ¢usuka u jApyrue ecTeCcTBEHHbIE HAyKdM H3y4yaloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHndeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSL.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue 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 TOPU30HTAIbHO, TEM O0JIbIlIe, YeM OO0JIbIlIE BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHne uactul BemiecTBa. CBsA3b CKOPOCTH JBMKEHUS YacTHI] C
temriepatypoii. bpoynoBckoe nBwxkenue. [uddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAJIIMYECKNX) Tell. B3auMOCBA3bp MeXIy CBOWCTBaAaMH BELIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX M UX aTOMHO-MOJIEKYJISpHBIM cTpoeHrueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxenue. Ilyte u  nepememienue. PaBHOMepHOe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nBrkeHUs Teil. CkopocTb. CpenHss CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padyikm 3aBUCMMOCTEN BENMYMH, OMNMCHIBAIOUIMX JBIHKEeHHE. OOmme
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
W3MEHEHHsSI CKOPOCTH JIBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
MOCTyNaTeIbHOM JBWXEHUH. I[lnoTHocTh BemiecTBa. CBSi3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

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 pacTsDKeHHS (medopmarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  IJIIyOWHBI  TMOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM oOonouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cI0BHE BOSHUKHOBEHUS BHITATKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Uid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HOJKHUYHBIN MeXxaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[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 MJIOCKOCTH.

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 SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Mopnenn TBEPAOTro, >XKUIKOTO M Ta3000pa3HOrO COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATsSI)KEHHE, CMAauyMBaHUE, KaIWUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

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

BuyTtpennsis sHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunbl TEIIONEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BelECTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TerioBple ABUTATENId M 3alIMTA OKPYXKAOLIEH cpenpl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMH CHUJIAMH.

CpaBHEHHE TEMIOEMKOCTEN pa3InuHbIX BEIECTB.



HaOnronenue kuneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

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

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

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEIIHUX CHUJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

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

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

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3aKoH KyroHa.

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

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue aroma. IIpoBoAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, 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 MPOBOAHUKOB. J/IC B lenu MOCTOSIHHOTO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

Pabota ¥ MOIIHOCTH DJEKTpUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DneKkTpuYecKre Uenu U MOTPEOUTENH IEKTPUIECKO s3Heprun B ObiTy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JIeWCTBME MAarHUTHOrO TMOJs HaA
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne 3nekTpoMarHuTHOM MHAYKUMH. [IpaBuio Jlenma.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

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.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBre MOCTOSSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAaHUE NEKTPUUECKOM 1IETIH MOCTOSTHHOTO TOKaA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUS UICTOYHHKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

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

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIAEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPHU UX OOBEIUHEHUU U
pa3ieiICHUH.

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MArHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

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



9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

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

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BEKTOpa. Pannyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE 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.

JIBKeHHE 10 OKPYKHOCTHU. JIMHEWHAas: CKOPOCTh, YIII0Basi CKOPOCTh, IEPUOT
¥ 4acToTa OOpallleHus Npyu PaBHOMEPHOM JBUKEHUU O 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. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBUKEHHE TE O OKPY>KHOCTH MO/ IECTBUEM HECKOJBKUX CHIL.

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTHKPBUIO HAa 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
KOCMHMYECKaAsi CKOPOCThb. HEBECOMOCTB M EPETPY3KHU.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIPyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS 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 KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHMS M COXPAHEHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
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 IPU B3aMMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre nMIyJIbca IPH YIIPYTOM B3aMMOJICVCTBUH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEMILEro pPaBHOMEPHOTO
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 MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW 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 CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

Omnpenenenne pabOTHl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIDKEHUU Telia TI0
TOPU30HTAJIBLHOM MOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W TomepedHble 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. MHppa3Byk u ynbTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJICOAHUM B pe30HaHCA.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEPUOJIa KoJieOaHU MaTEMaTUUECKOTO 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 TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DneKTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJHBI.

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

OnexkTpoMarHuTHas npupoga ceera. CKoOpocTh cBeTa. BOJHOBBIE 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 HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH otpaxkenus cpeta. [loctpoeHue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xom mnyuern B nuH3e. Popmyna TOHKOW JuH3BL. IlocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpaJbHBIX IBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHNii ¢ TOMOIIBIO JIMH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXXEHUST CBETOBOrO Jiyda OT YyIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenue (QOKYCHOIO pPACCTOSHUS M ONTHYECKOW CHIIBI cOOUparouiei
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 u mianerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX saep. JencTBue pagrnoaKkTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spaep. Mcrounuku sHeprum CosiHIa W 3BE3N. SaepHasi sHEpreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Perucrtpanus nznydeHus NpUpPOAHBIX MUHEPAJIOB U MPOAYKTOB.

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-0000IAIONINI MOAYb MTPEIHA3HAUEH IJISl CHCTEMaTU3aluu
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHY M0 (U3HKE.

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

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpaMmma KOTOpOTO BKJIFOYAET:

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

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NepevyHel K pasjenaMm Kypca) B YCIOBUSAX CaMOCTOSITENBHOTO IUIAHMPOBAHUSA
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl IO €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCIE 3aJaHUid C
MEXIIPEIMETHBIM COJIEPKAHUEM;

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YpOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY 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 MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

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

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU TIpaBUJl 0O€30MacHOrO TIOBEJEHUS 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)mpy0oeozo eocnumanus:

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

UHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0102UUECKO20 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 JKOJOTMYECKHX MpoOjieM M IMyTed uX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

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

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKA OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH WM MPOTHUBOPEUHS] B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJLI C HCIOJIb30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3YeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3NUECKOTO SABJICHMUS,;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

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

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C yUETOM MPEIIOKEHHON yueOHOM (hu3nyeckon
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaJbHYIO  (GopMy  MpeACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOM TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OOHapy>KMBaTh pa3INuue U CXOACTBO MO3UIIUIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPH pelIeHNH KOHKPETHOH (PU3HUECKOM MPOoOIeMBI;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

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

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE el CTBUS
Camoopranusauus:

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

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

CaMOCTOSATEIILHO COCTABJIATh AJNTOPUTM peIIeHUs (PU3NUECKON 3a7avd WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

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

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTO HCCIEIOBAaHUS MM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYAIlU, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

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

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOII0IeHNE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUA BellecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHusA (Iupdy3us, TEMIOBOE ABMKEHHUE YaCTHII
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JABJICHUE; TIaBaHUE TEJI, IPEBPAIICHHUS MEXAaHUYECKOW SHEPTHUH) IO OMUCAHUIO MX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX 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 TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
3TOM MEPEBOJIUTH NPAKTHUECKYIO 3a/ady B Y4€OHYIO, BBIIEIATH CYIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CPEIHSsI CKOpPOCTb, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC TeJa, CWJIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
OMHMCAHUH TPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICI HCIIOIh3YEMBIX BEIIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBICHUS M MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBICHUM, MPUMEHATh PUINIECKUE MOJIETH JIJIsI OOBSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBaHUS
XapaKTepHBIX 3HAYCHUHN (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOUPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU ¢ Omopod Ha U3y4YEHHBIE CBOMCTBa
bu3nuecKux sBICHUM, PU3nyeckne 3aKOHbI, 3AKOHOMEPHOCTH U MO/JIEIH;

pemaTth pacu€THbie 3a1auu (B 2—3 OeHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBIABISATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TOTYYCHHON MPH PEIICHUU
3aJlaui;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [OMOLIH
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN PE3ybTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSIBICHHUE NEHCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOJNUTH TPSMbIE M KOCBEHHBIE HW3MEpEHUs (HU3NYECKHX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
Teno, KOAI(PPUIMEHT TOJIE3HOTO  JEUCTBUS  NHPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh NOTPEIIHOCTh U3MEPEHUH;



IPOBOAUTH HECIIOKHBIE 3KCIEPUMEHTAJIbHbIE MCCIEIOBAHUS 3aBHCHUMOCTEH
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€d M HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TeJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUS TeJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISTh MOTYYCHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJAC TAOJIUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: 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 UX OnucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl U CXEMAaTUYHBbIE PHCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM JJIsI OOECTCUEHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (OPMYJNHpYs TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIOJIb30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
JEATEIbHOCTh TPYIIBI, BBICTPAUBATH KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHuy oOyueHus ¢ 8 knacce mpeaAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTAPHBIA JIEKTPUUYECKUN 3apsi, TPOBOJHUKH,
HOJYIPOBOJHUKHU, JTUIJIEKTPUKU, UCTOUYHUKHU MTOCTOSHHOTO TOKA, SJEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWJUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
AIIEKTPU3ALMS TN, B3aUMOJCHCTBHE 3aps/lOB, JEUCTBUSA DJICKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (U3WUECKHX  SBICHUN B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue ColiHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SIBICHUS B arMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



MPAKTUYECKYI0 3aJady B Y4eOHYI, BBIJCIITH CYIICCTBEHHBIE CBOWMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMKCHIBATh M3yYCHHBIE CBOWCTBA TN W (HU3UYECKUE SIBJICHUS, UCIOJB3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IJIABJICHUSI, YJEeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJElIbHasl TEIUIOTa CroOpaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE VYENIbHOE COMPOTUBJICHUE BEIIECTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMMCAHUU TIPABMIIHBHO TPAKTOBATh (PU3UUECKUIA CMBICT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJMYMHAMU, CTPOUTH IpadUKu U3YYCHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEIHYUH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylloHa, NpUHLMN CYNEPNO3ULUUA 3JIECKTPUUECKUX TMOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoynsa-JIeHia, 3aKOH COXpaHEHHUs SHEPruu, MPU ITOM pa3audaTh CIOBECHYIO
GbopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3MUECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7]aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OILICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IPU 3TOM BBIOUpATH aJICKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 ILEMOYKY PACCYyKIACHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO peliaTh pacdy€THbIe 3amaun (C omopod Ha 2—3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
WCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3bIBAIONMIUMX (DU3NYECKUE BEJIIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIE JIaHHBIE, 00OCHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHYeCKHE MpeoOpa3oBaHUsl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJIyYEHHOTO 3HA4YeHUA (PU3MYECKOW BEIMYMHBI M ONpPEICNISITh Pa3MEPHOCTH
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJENOBAHMS  PAClO3HaBaThb  NPOBEPSIEMOE  MPEIINOIOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoliecca OCThIBaHMs (HarpeBaHus) MpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3allMsl MAarHUTHBIX MOJIEH IMOCTOSIHHBIX MArHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOro Habopa o0opynoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yleabHas TeIUIOEMKOCTh BEIECTBA, COMPOTHBIICHWE MPOBOJHUKA, padboTa u
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiyeii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMApaJUIEIbHOTO COEIWHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TAOIHIl U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOmoiaTh mpaBmwia O€30MacHOTO Tpylda mpu paboTe ¢ JabOpaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMUcaHUs (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MPEAOXPAHUTENH W HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOHCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
MOCJIEIOBATENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEH CpeIe;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUYUBOM MITH MOXKET ObITh HEJJOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM TPAMOTHO HMCTIONIb30BaTh U3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



MIPY BBITIOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIEAOBAHHUMN (DU3UYECKUX TMPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIIOJHCHHEM IUIaHA JCUCTBUNA U KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xonny oOyueHuss ¢ 9 knacce npeiMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHWTHBIE BOJHBI, PEHTIC€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITy4YEHHUs], U30TOIbI, siIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, UHTephepeHns U TUpaKIs BOJIH), NPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Iy4YeHUs]) 1O ONHMCAHMIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHbII paJuOaKTHUBHBIA (OH, KOCMHMYECKHE Jy4Hd, PaTUOAKTHUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3MYECKUE SIBJICHUS, UCIOJIb3Ys
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YecKas HSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpelpl), IMpU ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3MYECKUH  CMBICI
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3NYECKHUE SBJICHHS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpakeHHs M NPEJIOMIICHHsS CBeTa, (GOpMyINly TOHKON
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBICHMS, POLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHbIe, OOOCHOBBIBATH BBIOOP METOAa pELIEHUS 3aJauyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHMs U PacUEThI, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HAUCHHUS
¢u3nyecKol BEMTUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIWYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumotesy), OILIEHHWBATh MPABUJIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMs HMMITYJbCa, JCHCTBHE 3aKOHAa bepHYM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oeroro CBeTa B CHEKTP, U3YUEHHE CBOWCTB M300paXeHUs B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaONIoACHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP CrMOCOOa M3MEpEeHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najeHus, KECTKOCTb  MPYXKUHBL, KOA(POUUUEHT TPEHUS  CKOJIbKECHMS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH AKCIEPUMEHTAJIbHbIE MCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OMNPEICICHHE YCKOPEHUS CBOOOIHOTO TaACHUS, HCCICIOBAHUE
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTEJIeM (POopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TaOIUll U TpadUKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHX IPOIECCOB C OMOPOM HA UX OMUCAaHUS (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBIIEHUN U HEOOXOJMMbIE (PU3UUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparomieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs] 370pOBbS U COONIOACHUS HOPM DKOJOTMYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(GOPMALMM HA OCHOBE HMMEIOIIUXCA 3HAHUN H
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro copepIKaHus, CIPAaBOYHBIE MaTEpPHANIBI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BATh W3YYEHHBIM MOHSATUWHBIM ammapar M3y4aeMoro



pa3nena (U3MKK W COMPOBOXKJATh BBICTYIUICHHE IMpPE3E€HTalued C y4éToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne n/mm Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl

padoThI padoTshI

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 ®du3uka — HayKa 0 IpUpoJe 2

https://login.myschool.edu.ru/auth/realms/etd-
realm/login-actions/required-
action?execution=set_required_action
client_id=116 tab_id=7zaVRp3zKGI

1.2 duznueckre BEINYNHBI 4 3

13 EcrecTBEeHHO-Hay4HBIN METO/

IIO3HAaHUA

Hroro no paszneny 8

Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 Crpoenue BeniecTBa 2 1
BIDKEHUE U B3aUMOJIEUCTBHE
2.2 A 4 2
YaCTHI[ BEIECTBA
53 ArperaTHble COCTOSTHUS 1
' BEILIECTBA
Hroro mo pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 ‘ MexaHUUECKOE OBIKEHUE 10 2
3.2 Wuepuwmsi, Macca, MIOTHOCTH 9

3.3 Cuna. Buns! cun 15 1 3 https://login.myschool.edu.ru/auth/realms/etd-
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Uroro no pazgeny

34

realm/login-actions/required-

action?execution=set required action

client id=116 tab id=7zaVRp3zKGI

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepegaua naBneHust
4.1 TBEPJBIMU TEJIAMH, KUIKOCTIMHU 5 2
U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATMochepHOe 1aBJICHHE 1
eicTBUe oc a3a Ha
44 I[I/ITBITI. KHUJIKOCTHU U Ta3a H 12 1 3
MOTpYXEHHOE B HUX TEJO
Hroro mo pazueny 28
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
5.1 PaboTa u momHOCTH
5.2 IIpocTeie MexaHU3MBI
5.3 MexaHnuecKasi SHEpTHs 1
Hroro no pazneny 19
Pa3nes 6. [loBTopuTe1bHO-00001Ia10IIM I MOYJIb
https://login.myschool.edu.ru/auth/realms/etd-
6.1 IToBTOpUTENBEHO-00001ITAIOIIIN 6 realm/login-actions/required-
' MOTYJTb action?execution=set_required_action
client_id=116 tab_id=7zaVRp3zKGI
Hroro 1o pasneny 6
OBUIEE KOJIMYECTBO YACOB I1O0 102 4 23
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[NPOT'PAMME




8 KVIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI

Pa3nen 1. TenJioBble siBJIEHUSI
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TemnoBbIe MpoIECCH 33 1 6.5

Htoro no paznemny 39

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS

5 https://login.myschool.edu.ru/auth/realms/etd-
JIEKTPUUECKUE 3aPSIbL. g 5 )
realm/login-actions/required-
2.1 3apspKEeHHbIE TeNla U UX 9 1 : ; i i
. action?execution=set_required_action
BIAMMOZIeNCTBHIA client_id=116 tab_id=7zaVRp3zKGI

2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHBIC SBIICHHS 11
2.4 DNIeKTpOMarHuTHask UHIYKIUS 7 1 1

Hroro mo pazueny 58

Pa3nea 3. [loBTopuTe1bHO-0000 1AM I MOYJIb
31 [ToBTOpHTENEHO-0000TIIAFOTITHIT 5

' MOYITb

Hroro mo pazneny 5

OBIIEE KOJIMYECTBO YACOB I10

i 102 3 22.5

[TPO'PAMME
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9 KJIACC

KoanuecTBo 4yacoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Paszngen 1. Mexanunueckue siBJeHUSA
Mexaunueckoe OBUKEHUE U
1.1 A 30 1 4
CIOCOOBI €ro OMMUCAHUSA

1.2 BsaumoneiictBue Ten 18 4
https://login.myschool.edu.ru/auth/realms/etd-
realm/login-actions/required-

1.3 3aKOHbI COXpPaHEHUS 15 1 2 . din-ac d . .
action?execution=set _required_action
client id=116 tab_id=7zaVRp3zKGlI

Hroro no paszneny 63
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
2.1 ‘ Mexannueckue KojieOaHus 8 35
2.2 ‘ MexaHn4ecKue BOJTHBI. 3BYK 10 3
Hroro no paszneny 18

Paspnen 3. DiieKTPOMAarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI

3J'IeKTpOMaFHI/ITHOC IOoJIE U
QJICKTPOMAIrHUTHBIC BOJIHBL

3.1

6

Uroro no pazgeny

Pa3gen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
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43 Pasnoxxenue Georo ceera B 5 1
CIIEKTP
Hroro mo pazneny 16

Pa3nea 5. KpanroBble ABJIeHUA

Hcnyckanne u norionieHue cBeTa
5.1 M m 4 1
aTOMOM
5.2 Crtpoenue aTOMHOrO sijipa
5.3 SnepHbie peakuu 7 1
Htoro no pazneny 16

Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb

MexaHUYeCKHE SIBJICHUS
6.1 (TOBTOPUTENHHO-0000ITAFOIIIHIA 6 3
MOJIYJIb)
https://login.myschool.edu.ru/auth/realms/etd-
realm/login-actions/required-
action?execution=set_required_action
MOJLyIIb) client_id=116 tab_id=7zaVRp3zKGlI

TemnnoBwie ABIECHUS
6.2 (TOBTOPUTENHHO-0000ITAFOIIIHIA 3

SHCKTpOMaFHI/ITHI)Ie SABJICHUS

6.3 (TTOBTOPUTETHHO-0000ITAFOTITHIA 3 1
MOJyJIb)
CBeTOBBIC SIBJIICHHS

6.4 (TTOBTOPUTETHHO-0000IAFOTITHIA 1 1
MOJTYJTb)

6.5 [ToBTOpHUTENBEHO-0000IArOTIIN I
' MOJIYIIb

Hroro no pazneny 17



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
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OBIIEE KOJIMYECTBO YACOB 110

136 3 26.5
IIPOTPAMME






HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE NN (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

®du3ukKa — HayKa O
npupoje. SIBieHus
IIPUPOJBI

duznueckue ABICHUS

DU3NYECKUE BEIUUUHBI.
PazmepHOCTS.
dusnueckue npruoOopHl.
ITorpemnoctu npu
HPSIMBIX U3MEPEHUAX

Ypok-uccnenoBasue
"N3MepeHne TMHENHBIX
pa3MepoB TeN U
IIPOMEXYTKOB BPEMEHU"

JlaGopaTtopHnast pabota
"U3mepenue o6bEMa
JKUJIKOCTH U TBEPJIOTO
Tena"

https://login.myschool.edu.ru/auth/realms/etd-
realm/login-actions/required-
action?execution=set_required_action

client id=116 tab_id=7zaVRp3zKGlI

JlaGopaTtopHnast pabota
"OnpeneneHne pazmMepoB
MaJIbIX TeN. MeTon
psiaoB"

Metob1 HAy4HOTO
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no3Hauua. Onucanue
(bU3UYECKUX SBICHUN C
IIOMOIILIO MOJIEIeH

Ypok-uccnenoBanue
"ITpoBepka rumnoTe3bl:
JaJbHOCTh MOJIETA
HIapuKa, MyneHHOro
TOPU30HTAIILHO, TEM
0osIblIIEe, YeM OOJIBIIIE
BBICOTA ITycKa"

CrpoeHue BeniecTna.
OnbIThI, 10Ka3bIBAIOLIHE
JMCKPETHOE CTPOCHUE
BEILIECTBA

10

JlaGopaTtopHnast pabota
"OueHka 1uameTpa
aToMa METOJIOM PSAOB (C
HCIIOJIb30BaHUEM

¢dororpaduit)"

11

12

Ypok-uccienoBanue
"HaOaro1eHne TEmIoBoro
pacuIMpeHust ra3os.
OMNBITE IO
OOHapyXEHHIO TeUCTBUS
CHUJI MOJIEKYJISIPHOTO
NpUTSKEHUS"

I[BI/I)KGHI/IC HacCTHuIx

BeriectBa. Auddysus.
bpoyHoBcKkoe nBuxkeHUE




13

14

Ypok-uccnenoBanue
"HaGaronenue u
00BsACHEHHNE
OPOYHOBCKOTO JBHKEHUS
u quddy3un"
B3anMonelicTBue yacTuil
BEIIIECTBA: MPUTSHKECHUE U
OTTAJIKUBaHUE

15

ArperatHbie COCTOSIHUS
BemecTBa. OcobeHHOCTH
arperaTHbIX COCTOSIHUI
BOJIbI

16

Mexannueckoe
newxeHue. [1yTs,
TPaeKTopHs,
nepeMeIIeHue

17

18

19

PaBHOMEpHOE 1
HEpPaBHOMEPHOE
nekeHne. CKopocTh

Haxoxnenue ckopoctu,
IIyTU U BPEMEHU TIPU
paBHOMEPHOM
MPSIMOJIMHEHOM
JIBIDKCHUU

JlaGoparopHas paboTa
"OnpeneneHue CKOpocTH
PaBHOMEPHOTO
JBUKEHHUS"

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set _required_action

client id=116 tab id=7zaVRp3zKGlI
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20

I'padpuxu
MPSAMOJIMHEITHOTO
PaBHOMEPHOTO
JIBUKCHUS

21

Pemenue 3agau no reme
"Pacuer cpenneit
ckopocth"

22

JlaGopaTtopHnast pabora
"Omnpenenenue cpeaHen
CKOPOCTH CKOJIbKCHHS
OpycKka Uiy mapuka 1o
HaKJIOHHOM miIocKkocTu"

23

OTHOCHUTENLHOCTD
nBrkenus. Croxenue
CKOpOCTEN Ipu
napauieIbHOM
IBIKEHUN

24

[Tonyuenne n ananus
rpauKOB 3aBUCUMOCTH
MyTH U CKOPOCTH
JIBUKEHHS OT BPEMEHU

25

Pemenne rpadguueckux
3a/1a4 1o Teme
"MexaHuKa.
PaBHOMeEpHOE
MPSMOJIMHENHOE
JIBUKeHue"

26

SIBieHnEe MHEPLIMH.
3aKOH MHEPIUHU




27

28

29

BsaumogeiicTBre Tea Kak
MPUYMHA U3MEHEHUS
ckopocTtu. Macca tena
Kak Mepa UHEPTHOCTH
TeJa npu
MOCTYNAaTEIbHOM
JBHKCHUN

VYpok-uccienoBanue
"CpaBHeHHE Macc 10
B3auMOJIEUCTBHUIO TET"

IInoTHOCTH BemiecTBa

30

31

32

33

JlaGopaTtopHnas pabota
"Onpenenenne
IUIOTHOCTH TBEPAOTO
Tena”

Permrenue 3agad mo reme
"Macca tena. [ImoTHOCTE
BemecTsa"

CMecH 4 CIUIaBEL.
[ToBepxHOCTHAs U
JIMHEWHAS [JIOTHOCTD

IToaroroBka K
KOHTPOJILHOM paboTe 1o
TeMe "®Pusznka — Hayka
0 NpUPOJE.
[lepBoHauanbHbIE
cBeleHust 00 aTOMHO-
MOJIEKYJISIPHOM
CTPOEHUU BEILECTBA.




Mexaunka"

34

KoHnTtposbHas padota mo
teme "Ou3nka — Hayka
0 MpUpoe.
IIepBoHavanbHbIE
CBeJIEHHUsS 00 aTOMHO-
MOJIEKYJIIPHOM
CTPOCHHH BEIIIECTBA.
Mexannka"

35

Cuna. SIBnenue
tarorenus. Cuia
TSKECTHA

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set required action

client_id=116 tab_id=7zaVRp3zKGlI

36

N306paxenue cui.
Pemenue 3agad mo reme
"OnpeneneHune CUIbI
TSKECTH"

37

38

Cwita ynpyroctu. 3aKoH
I'yka

Bec tena. U3mepenue
cui. JluHamomerp

39

Ypok-uccnenoBanue
"Habmronenue
M3MEHEHUSI CKOPOCTH
MIPU B3aUMOJIEUCTBUHI

TCI

40

Pemenue 3agad mo teme
"Cuna ynpyrocrtu. Bec
Tena"
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41

42

JlaboparopHas pabota
"OIBITHI,
JEMOHCTPUPYIOIINE
3aBHCUMOCTh
pacTsKeHus
(medopmanun) mpyKUHBI
OT MPUIIO)KEHHOU CUJTBI"

Cuiia TpeHus

43

CroxxeHue CHl.
PaBHOelicTBYIOIIAA
cuia

44

45

46

47

Penrenue 3amad mo reme
"CnosxeHue CHIL.
PaBHOelicTBYIOIIAA
cmia"

Permrenue 3agad mo reme
"BzaumonencTBue Tell.
Cuiiel B MexXaHUKe"

Pemenue 3anau no teme
"Cuna tpenus". Ypok-
UCCIIEJOBAHHE 10 TEME
"UccnenoBanue
3aBHCHUMOCTH CHJIBI
TPEHMSI OT ITOIATN
CONPUKOCHOBEHUS "

JlaGopartopHas paboTa
"OMNBITHL,

JEMOHCTPHPYIOIIHIE
3aBUCUMOCTH CHITBI




TPEHUS CKOJIbKEHUS OT
CUJIBI IaBJICHUS U
xapakrepa
COTIPUKACAIOLIUXCS
noBepxHoCTEn"

Pemenue 3axay mo reme

48 "B3auMoeCcTBHE TEIL.
Cuitel B MexaHuke"
KonTtponpsHas pabora o

49 teme "B3aumoneiicterie
Ten"

50 JlaBneHue TBEPABIX TEI
YPOoK-dKCIIEpUMEHT

51 "CriocoObl onpeieneHus
JaBJICHUS TBEPAOTO
Tena"
Ypok-uccienoBanue

52 "3aBUCUMOCTD JABJICHUS
rasa oT Temreparypsl”

53 JlaBiaeHue KuJIKOCTEeH U
ras3os. 3akoH Ilackamns

54 ITneBMaTHueckue
yCTpOMCTBA

55 3aBHCUMOCTD JIaBJICHHS
KUJKOCTU OT TITyOUHBI

56 I'mppocraTnueckuit
napagoKc

S7 Ypok-npoekt "HU3yuenne




COOOIIAOIINXCS
cocyaoB"

58

59

60

Ypoxk-koHpepeHuus
"T'unpaBnuueckue
MeXaHU3MbI"

Hcnonp30BaHue BEICOKUX
IaBJIEHUN B
COBPEMEHHBIX
TEXHOJIOTHAX

Pemenne 3amau mo Teme
"JlaBaeHHE KUAKOCTH"

61

ATtMocdepa 3emin U
NPUYUHBI €€
CyILIECTBOBaHUS

62

Ypok-uccienoBanue
"IIposiBieHue AeiicTBUA
aTMoc¢epHOro
IaBIeHUS"

63

Nsmepenue
aTMoc¢epHOro
naBieHus. OmbIT
Toppuuennu

64

3aBUCHUMOCTh
aTMOC(hEepHOTO TaBJICHHS
OT BBICOTHI HaJT YPOBHEM
Mops. [TpuGopsr 1is
U3MEPCHHUS
aTMoc(hepHOro JaBICHHUS




65

bapomerp-anepounn.
ATMoc]epHOe aBIeHHE
Ha Pa3JIM4HbIX BBICOTAX

66

67

68

69

70

BriTankuBaromas cuia.
3akoH Apxumena

Penrenue 3amau mo reme
"3akon Apxumena"

Ypok-uccrnenoBanue
"DKCIIepUMEHTAIbHOE
oOHapyXeHHe NeHCTBUS
JKUJKOCTHU U Ta3a Ha
MOTPYKEHHOE B HUX
Teno"

JlaGoparopHas paboTa
"Onpenenenue
BBITAJIKUBAIOIICH CHITBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPYKCHHOE B
SKUIKOCTR"

IInaBanue Ten
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71

72

JlaGopaTtopHnast pabota
"Uccnemopanue
3aBHCHMOCTH Beca Tena B
BOJIe OT 00beMa
[IOTPY’KCHHOMU B
JKHJIKOCTB YacTH Teja"

BosnyxomiaBanue.
ILnaBanue cynoB
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73

Pemrenue 3agad mo reme
"3akoH Apxumena.
VcnoBus miaBanus ten"

74

Pemenne 3amad mo Teme
"JlelicTBUE KUJIKOCTH U
rasa Ha MOTrpy>KeHHOE B
HUX TeJIo"

75

YPOK-IIPOEKT
"KoHcTpynpoBanue
apeoMeTpa WM JIOAKU U
onpeieNeHne
rpy30M0abEMHOCTH"

76

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
teme "JlaBeHue
TBEPJBIX TN, KUIAKOCTEH
1 razoB"

77

KonTposabHas pabora no
teme "JlaBeHue
TBEPABIX TEN, )KUAKOCTEH
1 Ta3oB"

78
79

Mexanunueckasi pabota

MomtaocTts

80

81

Pemenue 3agad na
onpeneneHue paboTel U
MOIITHOCTH

PabGora cunbl TsDKECTH U
CHUJIbI TPCHUSA




82

Pemrenue 3agad mo reme
"Pabora cHIbI TSKECTU U
CHUJIbI TpeHUA"

83

Ypok-uccnenoBanue
"PacyéTt MOIIIHOCTH,
pa3BUBaeMOM IIpU
HoanLéMe 110 JiecTHule"

84

85

IIpocTeie MeXaHU3MBI

MowmenT cunsl. [IpaBuno
MOMEHTOB

86

JlaGopaTtopHnast pabora
"N3y4yeHue npasBuiia
pblyara Jsis HoJIBUKHOTO
U HETIOJIBUKHOTO
0110K0B"

87

"3omoToe mpaBuio"
MEXaHUKU

88

YPOK-IIPOEKT
"IIpoexkTupoBaHue
HOJIMCIIACTOB C
3a/laHHBIMU
napamerpamu”

89

90

VYpok-koHpepeHuus
"IIpocThie MEXaHU3MBI B
OBITY, TEXHHUKE, )KUBBIX
opranusmax”

Koapdpuument
MOJIE3HOI'O ACUCTBUS




MMPOCTBIX MCXAHU3MOB

91

92

93

JlaGopaTtopHnas pabota
"Onpenenenne KI1/]
MIOJIBHKHOTO H
HETOJIBIYKHOTO 0JI0KOB"

MexaHudeckas SHEPTHsl.
Kunernueckas u
MOTEHIUATbHAS YHEPTUS
3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn
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94

95

96

YPOK-3KCIIEpUMEHT
"JKcrnepuMeHTaIbHOE
onpeaeeHue N3MEHEHUS
KUHETUYECKON 1
MOTEHIUATBHOU SHEPTUHN
IIpU CKaThIBAaHUU TeJja MO
HaKJIOHHOM IIJTIOCKOCTH"

ITonroroska k
KOHTPOJILHOM paboTe 1o
teme "Paborta u
MOIIIHOCTb. DHEprus"

KonTponbhas pabota no

teme "Pabora u
MOIIIHOCTb. DHeprus"

97

Pabora ¢ Tekcramu o
TeMe "MexaHnueckoe
nBroxenue"

98

PaGora ¢ Tekctamu o
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teme "CtpoeHue
BemrecTna"”

99 PaGora ¢ Tekctamu o

teme "Cuiibl B ipupope”

PaboTa ¢ TekcTamu 1o
teme "JlaBneHue

100 R N
TBEPBIX T, )KUJIKOCTCH

u ra3oB"

101 PaGora ¢ TexcTamu o
teme "DHeprus"

Pabora ¢ Tekcramu o
102 teme "IIpocThie
MEXaHU3MBI"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

23




8 KVIACC

Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U (pPOBbIE

Tema ypoka Konrposbneie  IIpakrnyeckue
n/n Bcero u3y4eHusi o0pa3oBaTeJbHBIC PeCypChl

padoThI padoThI

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-

1 KMHETUYECKOU TEOPUU U 1
UX OTIBITHBIC
HOJTBEPKICHUS

Macca u pazmep aTOMOB
U MOJIEKYJI

Mopenu TBEpAOTO,
KUAKOTO U
razo00pa3Horo
COCTOSIHMI BEIeCTBa
VYpok-koHpepeHuus
"Kpucrainuueckue u
4 amopdusle Tena. ['paden. 1
[Tonyuenune
HCKYCCTBEHHBIX aiMa3oB"

CmMaynBaHue U
KanWUIIPHOCTb.
IToBepxHOCTHOE
HATSHKEHUE

TemoBoe pacmmpenue u
cKatue

7 TerutoBoe IBUXEHUE. 1




Temneparypa

TemnepaTypHble HIKaTbI

BnyTtpenHss sHeprus u
croco0bl €€ U3MEHEHUs

10

11

12

13

14

15

Bunae! renonepenaun
VYpok-koHpepeHus
"Ucnonp30BaHue
TEIIOBBIX CBOICTB
BEIIIECTB U MAaTE€pPUAJIOB B
LIEIISIX
sHeprocoepexeHus"

KonndecTBO TEIIOTHI.
Y aenbHas TEIIOEMKOCTh

Ypok-uccnenoBanue
"ITpoBepka runoTesbl
JIMHEVHOMN 3aBUCUMOCTH
JUIMHBI CTOJIOMKA
KUAKOCTHU B
TEPMOMETPHUYECKOU

1

TpyOKe OT TeMneparypbl'

YpaBHEHHE TEIIOBOTO
bananca. TemiooOMeH u
TEIJIOBOE PaBHOBECHE.
3akoH HrroToHa—
Puxmana

JlaGoparopHas paboTa
"UccnenoBaHue IBIEHUS
TETI000MeHa pu

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set _required_action

client id=116 tab id=7zaVRp3zKGlI



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI

CMEIIMBAHUH XOJIOHOHN U
ropsiaeit Boanl"

16

17

Pemrenue 3agad mo reme
"Termoo00MeH U TEILIOBOE
paBHOBecue"

JlaGopaTtopHnas pabota
"Onpenenenue
KOJINYECTBA TETLJIOTHI,
IIOJIy4EHHOT'O BOJIOM IIPU
TEII000MEHE C HarpeTbIM
METaJUTNIECKUM
HWIMHAPOM"

18

ITmaBnenne u
OTBEP/ICBaHUE
KPUCTAJUTHYECKUX
BEIIECTB. Y AelIbHas
TEIIOTa TUIABJICHUS

19

Pemenue 3agad mo reme
"IInaBnenue u
OTBEpJICBaHUE
KpUCTAJIIMYECKUX Ten"

20

21

JlaGopaTtopHnast pabota
"Omnpenenenue yaeabHOU
TCIJIOTHI IIJIABJICHUA
apaa"
Ypok-uccnenoBanue
"CpaBHEHHE TIPOIIECCOB
TUTaBJICHUS
KPUCTAIIIMYECKUX TeJl U




pa3msirdeHus npu
HarpeBaHUU aMOpPQHBIX

TCII

22

23

[TapooOpazoBanue u
KoHeHcauus. Mcnapenue

Kunenune. Y nennHas
TEeIUIoTa
napooOpa3oBaHusl.
3aBUCHMOCTH
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOro JaBICHHUS

24

25

26

27

Penienue 3amau mo teme
"[Tapoobpa3zoBanue u
KumneHue"

Ypok-uccnenoBanue
"OOBsICHEHHE
3aBHCUMOCTH
TEMIIEPATYPHI KUTICHHUS OT
nasienus"

HacrulimeHusnii u
HEHACBIIICHHBINA map.
BnaxnocTs BO3ayxa

BnaxnocTs Bo3ayxa u eé
U3MEpEHHE.
JlaGoparopHas paboTa
"Onpenenenue
OTHOCHUTEIIBHON
BJI&KHOCTH BO311yxa"

0.5
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28

Pemenue 3agau mo teme
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"BraxxHocTs"

29

30

31

Pemrenune 3aga4d n aHanms
CUTYallHii, CBA3aHHBIX C
SIBJICHUAMU UCIIAPECHUS U
KOHJCHCAIINHN

DOHeprus TOIIMBA.
VnenpHas Tenuora
CropaHus

[TpuHIMIIBI pabOTHI
TEIUIOBBIX JBUTATENCH

32

[TapoBas TypOuHa.
JIBuraresnb BHYTPEHHETO
CropaHus

33

34

35

KII/I TermoBoro
JBUraTeIs

Pemienne 3agay 1mo teme
"KII/] TermoBoro
nsurareis"”
VYpok-koHpepeHIus
"TenaoBble ABUTATENN U
3alllMTa OKPYKAIOIIEeH
cpenpr"”

36

TenoBsle NOTEPH B
TEIUIOCETSX

37

3aKOH COXpaHEeHUs U
MpeBpalleHus DHEPTUH B
MEXaHUYCCKUX U
TETIIOBBIX MTPOIIECcax




38

39

40

ITonroroBka K
KOHTPOJILHOHK paboTe 1o
TeMe "TemnoBeie
seienns. Mismenenue
arperaTHbIX COCTOSIHUI
BemiecTna"”

KoHnTtposbnas padoTa mo
teMe "TermnoBble
saBiieHus. 3meHnenue
arperaTHbIX COCTOSTHUI
BeniecTna"”

Onektpusanus Ten. /[Ba
poJia 3apsioB

41

Ypok-uccnenoBanue
"UccnemoBanue
CIoco00B Pa3TUYHBIX
BCIISCTB
Ha’JIeKTPU30BbIBATHCA"

42

Bzaumoneiictere
3apsKEHHBIX Tell. 3aKOH
Kynona

43

DIIEKTPUUIECKOE TOJIE.
HanpsxénHocTth
3JIEKTPUYECKOTO TOJIA.
[TpuHIMI cyneprno3unun
SIEKTPUYECKHUX MOJEH
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44

Hocurenn
3JIEKTPUYECKUX 3aPSAI0B.
DJIeMEeHTapHBIN 3apsi.
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Crpoenue aToma

45

46

3aKoH COXpPAaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga

[IpoBoHUKH,
JUAJICKTPUKH U
MOJTYITPOBOTHUKH

47

Ypok-koHpepeHuus
"JnexTpusanus B
IOBCEIHEBHOU XKU3HUA"

48

Pemenue 3agau no reme
"3aKOH COXpaHEHUs
AIEKTPUIECKOTO 3apsiaa

49

50

51

DIIEKTPUUECKUI TOK.
Hcrounuku
AJIEKTPUIECKOTO TOKA

Ypok-uccnenoBasue
"UccnenoBanne AeHCTBUS
AIEKTPUYECKOTO TIOJISI Ha
MIPOBOIHHUKY H
JUAJIEKTPUKH"

DNEKTPUYECKUN TOK B
MeTaJuIax

52

DIIeKTPUUECKHUI TOK B
KUJKOCTAX U razax

53
54

DneKkTpuyecKas mernb

Cuna Toka. AMnepmerp

55

DIIeKTpUUIECKOe
HanpspbkeHue. BoabtmeTp




56

JlaboparopHas pabota
"COopka 1 UCIIbITAaHUE
AIEKTPUUYECKOM 11enu
MOCTOSIHHOTO TOKA"

S7

3aBUCUMOCTE CHJIBI TOKA
OT HANPSDKEHUsI. 3aKOH
OmMa jy1st yyacTka LernH

58

59

60

61

JlaGopaTtopHnast pabora
"UccnenoBanue
3aBHUCHUMOCTH CHJIBI TOKAQ,
MPOTEKAOIIETO Yepe3
pe3ucTop, ot
HAINpsHKCHUS Ha
pesucrope u
COTIPOTUBIICHUS
pe3ucropa"

DneKTpudecKoe
CONPOTHUBIICHHUE.
YaenpHOE

CONPOTHUBIICHUE

JlaGopaTtopHnast pabota
"Onpenenenue
YIETBHOTO
COTIPOTUBIICHUS
MpPOBOJIHUKA"

Pemenue 3agad mo reme
"DnexTpuueckoe
COTIPOTUBIICHUE.

VY nenbHoe




conpoTuiieHue"

62

63

64

65

66

67

Penrenue 3amau mo reme
"3axon Oma"

HOCJIC,I[OB&TCJ'IBHOG n
napaaijiciIbHOC
COCAUMHCHU
IMIPOBOAHHNKOB

JlaGopaTtopHnas pabota
"[IpoBepka nmpaBuiia
CJIOKECHHSI HATIPSKCHHM
MIPU [OCJIEIOBATETEHOM
COETMHEHUH JIBYX
pe3uctopos"

Pemienne 3agay 1mo Teme
"IlocnegoBaTenbHOE U
napajjieabHoOe
COCIMHCHUS
MIPOBOJAHUKOB"

JlaGoparopHas paboTa
"ITpoBepka npaBuiia A
CHJIBI TOKA IPH
napaieIbBHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3amau Ha
npuMeHeHue 3akoHa Oma
JUISL pa3IM4HOTO
COEIUHEHUS
MIPOBOTHUKOB

68

O/1C u BHyTpEHHEE

https://login.myschool.edu.ru/auth/realms/etd-



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI

CONPOTHUBIICHUE
HCTOYHHUKA TOKA. 3aKOH
OmMa 119 IOoJIHOU [Ienn

realm/login-actions/required-

action?execution=set required action

client id=116 tab id=7zaVRp3zKGI

69

Pemenne 3amad mo Teme
"9/1C, BHyTpEeHHEe
CONPOTHUBIICHUE
HCTOYHHKA TOKA. 3aKOH
OmMa 11 moHoM nenu"

70

JlaGopaTtopHnast pabora
"Onpenenenne I/AC u
BHYTPEHHETO
COTPOTUBIICHUS
HMCTOYHHKA TOKA"

71

72

73

74

[IpaBuna Kupxroga

JlaboparopHas paboTa
"IIpoBepka mpaBui
Kupxroda"
Ypok-uccnenoBanue
"N3y4yeHue BOJIbT-
aMIEPHBIX
XapaKTePUCTHK
HEJIMHEHWHBIX DJIIEMEHTOB"

PaGora snexkrpudeckoro

TOKa. MOIIHOCTE
AIEKTPUYECKOTO TOKA

75

JlaGopaTtopHnast pabota
"Onpenenenue paboTh U
MOIITHOCTH
AJIEKTPUYECKOrO TOKa"
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76

3akon Jxxoyns-Jlenna.
[ToTpeburtenu
ANEKTPUYECKOTO TOKA.
Kopotkoe 3ambikanne

77

Ypok-koHpepeHuus
"OOBSICHEHHE U TIPUHITUTT
JICHCTBUS JJOMAITHUX
AJIEKTPOHATPEBATEIIBHBIX
npuoopoB"

78

79

ITonroroska k
KOHTPOJIbHOM paboTe 1o
TeMe "DIeKTpuYecKue
3apsiibl. 3apsyKEHHbIE
Tena U ux
B3aUMO/ICHCTBUSI.
IToctostHHBIN
ANEKTPUIECKUIN TOK"

KonTponbnas pabota no
TeMe "DIeKTpUYECKue
3apsiibl. 3apsyKEHHbIE
Tena v uxX
B3aNMOJEHCTBHS.
[TocTostHABII
3IEKTPUYECKHM TOK"

80

ITocTosSsHHBIE MAarHUTEI.
MaruauTtHoe noie 3eMiIu
1 €T0 3HaYeHUE I
JKM3HHU Ha 3emie

81

Ypok-uccnenoBanue




82

83

84

"N3yyeHue MarHuTHOTO
OJIS IOCTOSHHBIX
MarHuTOB IIPH UX
00BEIMHEHUN U
paszieJcHUN.
Busyanuzauus nosus
MOCTOSSHHBIX MarHUTOB"

OmnbIT DpcTena.
MarunurtHoe nose
3JIEKTPUYECKOI0 TOKa

OnbiT Amriepa.
MarunurtHoe 1none
KAaTYIIKU C TOKOM.
[Ipumenenue
3JIEKTPOMArHUTOB B
TEXHHKE

Cuna Amnepa u
omnpezaeneHue eé
HaIpaBJIeHUs

85

Pemenue 3agad mo teme
"Cuna Ammnepa u
ompeneneHue e
HanpasyeHus"

86

DIIEKTPOABUTATEI
MMOCTOSTHHOTO TOKA.
Hcmons3oBanne
AJIEKTpoOJIBUraTesneii B
TEXHUYCCKHUX
YCTPOMCTBAX U HA




TpaHCIIOpTE

87

88

89

90

91

92

93

JlaGopaTopHnas pabota
"N3yuenue neiicTBus
MarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM"
VYpok-koHpepeHus
"[IpakTHueckoe
MIPUMCHCHUE
aJeKTpoiBUraTesnei"

JlaGopaTopHnas pabota
"KoHctpynpoBanue u
U3y4eHue padoThl
aneKTpoBuUraress"

JlaGoparopHas paboTa
"N3mepenue KIIJ{
3JIEKTPOJIBUTATENIbHON
YCTaHOBKH"

Oneiter @apanes. 3akoH
3JIEKTPOMAarHUTHOM
uHaykuuu. [Ipasumno
Jlenna
Ypok-uccnenoBanue
"UccnenoBanue
W3MEHEHUH 3HaYeHus U
HarpaBJIeHUs
MHIYKIIMOHHOTO TOKa"
Pemenue 3agad mo teme

"3akoH
AJIEKTPOMATrHUTHOMN
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uHaykuuu. Ipasumno
Jlenna"

94

95

DneKTporeHepaTop.
Crioco0b! mosryueHust
AIIEKTPOIHEPTHH
VYpok-koHpepeHus
"DNEKTPOCTAHIINHU Ha
BO300HOBIISIEMBIX
HUCTOYHUKA DHCPTHH.
[IpobemMsbl 3K0510THH.
TOMIUBHBIC AJIEMEHTHI U
37eKTpoMOoOuIn"

96

ITonroroska k
KOHTPOJIbHOM paboTe 1o
TeMe
"DeKTpOMarHuTHhIE
siBIEHUS"

97

98

99

KonTtponbHnas pabora
"DeKTpOMarHuTHhIC
SBJICHUS"

PaGora ¢ Tekcrtamu o
TteMme "TermmoBrie
sBiieHUA"

PaGora ¢ TekcTamu 1o
TeMe "DIeKTpuyYecKue
3apsiibl. 3apsyKEHHbIE
Tena v uxX
B3auMoencTaue"

100

PaGora ¢ Tekctamu o




teme "llocTossHHBIN
3NIEKTPUYECKUM TOK"

Pabora ¢ Tekcramu 1o
101 Teme "MarauTHeie
sBieHus"”

PabGoTa ¢ TekcTamMu 1o

102 o
DneKTpoOMarHuTHas
UHIyKIUs"
OBLIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102

22.5




9 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

MexaHnudeckoe
JIBIDKCHUE.
MarepuanbHas TOYKa.
CnocoObI onucaHus
MEXaHUYECKOTO
JIBYOKESHUS

CucreMa oTcuerTa.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO
JBIOKEHUSA

BekropHbIe BETMYNHBI,
OIEPALMM C BEKTOPAMH,
IIPOEKIINN BEKTOPOB
Pannyc-Bexkrop
MaTepHAIIbHON TOYKH,
IepeMEIICHNE Ha
IIJIOCKOCTH

PaBHOMEpHOE
IPSAMOJIMHENHOE
JIBUKECHHE

Pemenue 3anau no teme
"PaBHOMEpHOE
IPSAMOJIMHENHOE

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set required_action

client id=116 tab id=7zaVRp3zKGI



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI

nBKeHue"

HepaBHnomepHnoe
IIPSAMOJIMHENHOE
nBwxenue. Cpenuss u
MTHOBEHHAsi CKOPOCTh
Tesa npu
HEPABHOMEPHOM
JBUKEHUHT

JlaGopaTtopHnast pabora
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbKCHHS
Opycka WIn ABUKCHUS
[IapuKa M0 HAKJIOHHOU
MJI0CKOCTH"

PaBHOyCKOpEeHHOE
MPSAMOJIMHENHOE
JIBHXKEHUE. Y CKOpEHUE

10

CxkopocTh
PaBHOYCKOPEHHOI'O
MIPSMOJIMHENHOTO
neuxenus. ['paduk
CKOPOCTH

11

Pemenue 3agad mo reme
"CkopocThb
PaBHOYCKOPEHHOTO
PSIMOJIMHEMHOTO
IBHKeHUT"

12

[Tepememnienue npu
PaBHOYCKOPEHHOM




IPSMOJIMHEHOM
JBIKECHUHU

13

JlaboparopHas paboTa
"Onpenenenue
YCKOpEHUS Tella PH
PaBHOYCKOPEHHOM
JIBYKEHUH T10
HaKJIOHHOM IIJIOCKOCTH"

14

Pemenue 3agau no reme
"Ilepemerienue npu
PaBHOYCKOPEHHOM
MPSMOJIMHEITHOM
nBIKeHun"

15

16

17

JlaGopaTtopHnast pabota
"UccnenoBanue
3aBUCHUMOCTH TIyTH OT
BPEMEHHU MPU
PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3
HavaJbHOU ckopocTn"

I'paduueckas
MHTEPIIPETALNS
YCKOpEHUs1, CKOPOCTH,
MPONJEHHOIO IyTH U
HepeMENICHU IS
PSMOJIMHENHOTO
JIBUKECHUS

Pemienue 3a1au mo teme
"I"paduueckast




18

WHTEpIpeTaLus
YCKOpPEHUSsI, CKOPOCTH,
MPONJICHHOTO TyTH U
nepeMenieHus I
MPSAMOJIMHEITHOTO
nBrKeHus"

Y ckopeHue cBOOOTHOTO

naneHusa. OIbIThI
I'ammunes

19

Pemenne 3amau nmo teme
"V ckopenue cBOOOIHOTO
naneausa"

20

21

22

23

JBrm>xeHue tena,
OpOILIEHHOTO MO/ YIJIOM
K TOPU30HTY

Pemenne 3aga4 mo Teme
"J[BY>KEHUE Tena,
OpOIIEHHOTO TIO/T YTIIOM
K TOPU30HTY"

JlaGoparopHas paboTa
"HccnenoBanue
JIBYDKEHUS TeJla,
OpOILIEHHOTO MO/ YIJIOM
K TOpPHA30HTY"

Pemienne 3agad 1mo Teme
" JIBMKEHUE MO
JIEHCTBUEM YCKOPEHUS
cBoOOIHOTO MMaxeHus"
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JIBU>KEeHUE MO
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OKPYXHOCTH

25

26

27

JIluneitnas u yrioBas
CKOPOCTb, IIEPUOJ U
yacToTa

CKopoCTb U yCKOpPEHHE
IPU IBUKEHUH 110
OKPYKHOCTHU

Pemenue 3amau no reme

" JIBMKEHHUE 1O
OKpyKHOCTH"

28

Ypok-koHpepeHuus
"Pacnio3naBanue u
pUOIKEHHOE
OTIHMCaHUE PA3ITUYHBIX
BUJIOB MEXaHUYECKOTO
JIBUKEHUS"

29

30

ITonroroBka K
KOHTPOJILHOM paboTe 1o
TeMe "MexaHH4uecKoe
JIBIDKEHHUE U CIIOCOOBI
ero onucaHus;"

KonTponbhas pabota no
TeMe "MexaHH4YecKoe
JIIBIDKEHHUE U CIIOCOOBI
ero onucaHus;"

31

ITepBbriit 3akoH HproTOHA.
Bexkrop cuitbl

32

Bropoii 3akon Herorona.




PaBHOelicTBYrOIIAs
cuia

33

34

Tperunii 3akoH HproTOHA.
Cynepniozunus cun

Cuna ynpyroctu. 3aKoH
I'yka

35

Pewmenne 3anad mo reme
"Cuna ynpyroctu"

36

JlaGopaTtopHnast pabota
"UccnemoBanue
3aBHCUMOCTH CHJIBI
YIIPYTOCTH,
BO3HHUKAIOIIEH B
MpYXKHUHE, OT CTENIEHU
nedopMaIuu Npy>KUHbI'

1

37

Cuita TpeHusl.
Koa¢pdunment tpenus

38

39

JlaGoparopHas paboTa
"Onpenenenne

KO3 duIMeHTa TPEeHUS
CKOJIbXKeHus"

JlaGopartopHas paboTa
"HccnenoBanue
3aBHCHMOCTH CHIIBI
TPEHUS CKOIBKEHUS OT
CHITBI HOPMAJTBHOTO
nasienus"

40

JIBU>KeHue Tel 1no




OKPY>KHOCTH T10]{
JeCTBUEM HECKOJIBKUX
cuil

41

42

3axoH bepnymim u
MOABEMHAS CUJIa Kpbula
VYpok-koHbepeHus
"CoBpeMEHHbIE
JIeTaTEeIbHBIC aIapaThI,
CyJla Ha MOABOIHBIX
KPBUIbSX, aHTUKPBLIO HA
CKOPOCTHBIX
aBTOMOOWIAX. JIBHKeHME
Moe3/1a Ha MarHUTHOM
noxaymke"

43

CuJia TSDKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS

44

45

46

JIBU>KeHUE Tea BOKPYT
TpaBUTAIMOHHOT'O
uenrpa. [leppas
KOCMHUYECKasi CKOPOCTh

HeBecomocTs u
neperpy3Ku

PaBHOBeCue
MaTepuaibHOU TOUKH.
AOcomoTHO TBEpAOE
TEIO

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set _required_action

client id=116 tab id=7zaVRp3zKGI

47

MowmeHT cuisl. IIpaBuio
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MOMCHTOB

48

49

50

Ypok-uccinenoBanue
"Onpezenenue eHTpa

TSKECTH pa3IN4HbIX Ten"

Nmnynbc Tena.
M3MeHeHne umiymbca.
HMiynbe cuiibl. Ypyroe
U HEynpyroe
B3aUMOJICUCTBUE

3aKOHBI U3MEHEHUS U
COXPaHEHHUs UMITyJIbCa

51

PeakTuBHOE NBUKEHHUE

52

53

54

Pemenue 3agau mo reme
"3aKOH cOXpaHEeHUs
UMITysbca. PeaktuBHOE
nBrxeHue"
Mexannueckas pabota u
MOIIIHOCTh

Pabora cuiisl TSKECTH,

CHUJIBI YIIPYTOCTH Y CHJIBI
TPEeHUs

55

JlaGopaTtopHnast pabota
"Onpenenenne padoThl
CHWJIBI TPEHUS TIpU
PaBHOMEPHOM JIBHKEHHU
TeJa M0 TOPU30HTATILHOM
nosepxHoctu"

56

CBs13b DHEPTUU U paOOTHI




57

58

JlaboparopHas pabota
"Onpenaenenne padoThl
CHIIBI YIIPYTOCTH TIPH
MOJIbEME TPY3a C
UCTIOJIb30BaHUEM
HETIOJIBUYKHOTO U
MOJIBIYKHOTO OJI0KOB"

IToTreHnnuanpHas OQHCPIuAa

59

Kunernueckas sneprusi.
Teopema o
KMHETUYECKOU SHEPruu

60

61

62

63

64

3aKOH U3MEHEHHUS U
COXpaHEHUs
MEXaHUYECKON IHEPTUU

Pemienne 3agay 1mo Teme
"3aKOHBI N3MEHEHUS U
COXpaHEHUs
MeXaHU4YecKoi aneprun"

IToaroroBska k
KOHTPOJILHOM paboTe 1o
TeMe "B3aumonercTue
TeJN. 3aKOHBI
coxpaHeHus"

KonTpomnpHas pabora mo
TeMe "B3aumonercTue
TeJ. 3aKOHBI
coxpaHeHus"

Komnebarensuoe
nemkenne. OCHOBHEBIE




XapaKTePUCTHKHU
KOJIeOaHUH: TIEPHO/I,
4acToTa, aMILIUTYa

65

66

67

MareMaTU4eCKU 1
IIPY’KUHHBIA MasTHUKHU.
JlaboparopHas paboTa
"UccnenoBanue
3aBUCHMOCTH TIEpHOJIa
Kosie0aHull rpy3a Ha
HUTHU OT JJIUHEI HUTA"

JlaGopaTtopHnast pabota
"UccneqoBanue
3aBUCHUMOCTH Tepro/ia
KoJIe0aHUM MPY>KUHHOTO
MasiTHUKa OT Macchl
rpy3a"

I'apmoHnyeckue
KoseOaHus

0.5

68

JlaGopaTtopHnast pabota
"N3mepeHue yCKopeHus
¢BOOOIHOTO MmazeHunsa"

69

70

3aryxaromye KojaeOaHusl.

BriHyX1€HHBIE
KosiebaHus. Pe3onanc

[IpeBpamienue snepruu
npu KoJebaTeTbHOM
JIBIYKCHUHT
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Ypok-uccnenoBanue
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72

"ITpoBepka
HE3aBHCHUMOCTH IEepHOJIa
KoJIeOaHui Tpy3a,
MOJIBELICHHOTO K JICHTE,
OT Macchl rpy3a"

Mexanuueckue BOJIHBIL:

IIPOAOJBHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MEXaHUYECKUX
BOJIH. J[JIMHA BOJIHBI U
CKOPOCTB €€
pacnpocTpaHeHHUs

74

Ypok-uccnenoBanue
"HabGmroneuue
UHTep(epeHH U
T paKuy BOJIH HA
MOBEPXHOCTU BOABI"

75

Ypok-koHpepeHus
"MexaHH4ecKHe BOJIHEI B
TBEPIOM TeEJIE.
CelicMuueckue BOJIHBI"

76

77

3Byk. Pacnipoctpanenue
U OTpa)XCHUE 3ByKa
Pemienue 3a1au mo teme
"?)BYKH

78

Ypok-uccienoBanue
"JKcrnepuMeHTaIbHOE
OIIpeIeNICHUE TPaHUIL]
YaCTOTHI CJIIBIIMMMBIX




3BYKOBBIX KoJieOaHmii"

79

80

81

I'poMKOCTb 3BYKa U
BBICOTA TOHA.
AkycTuueckuit
pE30HaHC.

Ypok-uccienoBanue
"HaGaroneaue u
00BsICHECHUE
AKyCTHYECKOTO
pe3onanca"
Wudpa3Byk u
yIBTPa3BYK.
Kondepennus
"Ucnonp30Banue
yIbTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHAX"

82

83

84

DIIeKTPOMarHuTHOE TOJIe
H DJICKTPOMArHuTHLBIC
BOJIHBI

CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepeHuus
"xana
AIIEKTPOMArHUTHBIX
BOJIH. Mcronb30Banme
AJIEKTPOMArHUTHBIX BOJTH
JJI1 COTOBOM CBSI3H.
Pagnomokaryst.




Kocmuueckas cBs3b "

85

Penrenue 3amaud Ha
ONpeJIeJICHUE YaCTOThI U
JUTHHEI
AJIEKTPOMATrHUTHOMN
BOJIHBI

86

87

88

DIeKTpOMarHuTHas
MPUPOJIa CBETA.
CxopocTh cBeTa
BonHoBBIE CBOliCTBA
cBeTa: MHTep(hEPCHIIMS 1
nudpakus

Jly4eBast MOJIEIIb CBETA U
reoMeTpHUUYecKas ONTHKA.
HcToYHUKHN cBETa

89

[IpssmonunenHoe
pacrpocTpaHeHHE CBETA.
3atMmenus CoJHIA U
JIyHb1

90

91

92

3aK0oH OTpa)KEHHUs CBETA.
ITmockoe 3epkaino

[TocTpoenue
U300pakeHHi,
c(hopMUPOBAHHBIX
3epKaIoM

[Ipenomnenue cBera.
3aKoH IpeIoMICHUS
cseta. [TomHoe
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OTPAKCHUC CBCTA.

93

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCHMOCTH yTJIa
MPEIIOMIICHUS OT yTJia
MaJICHUSI CBETOBOTO JTyda
Ha TPaHMIIEe «BO3IYX-
cTeKiIo»"

94

Ypok-uccnenoBanue
"AHanu3 u 00bsICHEHNE
ONTHUYECKOTO MUpaxa"

95

VYpok-koHpepeHus
"Ucnonp30BaHue
IIOJIHOTO BHYTPEHHETO
OTPaKCHHSI: CBETOBO/IHI,
OIITUKOBOJIOKOHHAs
CBS3b"

96

97

JIuHza, xo1 my4ei B
JIMH3E

dopmyiia TOHKOHU JIMH3BI

98

JlaGopaTtopHnast pabota
"Onpenenenne
(OKYCHOTO pacCTOSIHUS U
OTNITUYECKOM CHITBI
coOuparorien THH3bI"

99

ITomyuenue
M300paKeHHI C
MOMOIIbIO COOMparoIeit
Y PaCCEUBAIOILIECH JINH3




100

101

Ypok-koHpepeHuus
"[Ipunnun nercTBus
ONTUYECKUX MPUOOPOB
(MHKpPOCKOII, TEJIECKOTI,
doTtoamnmapar)"

I'ma3 xak onrnueckas

cuctema. bruzopykocTh
U 1aJIbHO30PKOCTh

102

Pasnoxenune 6enoro
cBeTa B crieKTp. ONbITHI
Hrrorona. Cioxkenue
CIIEKTPAJIbHBIX IIBETOB.
Hucniepcus cBera

103

104

YpoK-nIpakTUKyM
"HaOmaronenue u
00BSCHEHHE OITBITOB 110
pa3I0kKEHUIO OETOro
CBETa B CIIEKT.
[Tony4yenue 6enoro
[[BETA MPU CIOKECHUH
BETOB"

Omnsitel Pesepdopaa u

IJ1aHeTapHas MOACIIb
aToMa

105

IToctynate! bopa.
Monens atoma bopa.
Hcenyckanue u
NOTJIOUIEHHUE CBETA
aTOMOM.




106

KBautel. JInnenyarsie
CIIEKTPBI

107

YpOoK-IIpaKTUKYM
"HaOnronenue
CIUIOLIHBIX U
JIMHENYaThIX CIIEKTPOB
U3IIy4eHUs U
UCITyCKaHus"

108

PagnoaxTuBHOCTE.
Anbda-, OeTa- 1 ramma-
W3JTYyYEHUS

109

110

Crpoenue aToOMHOro
anpa. Hykinonnas
MOJIEJIb AaTOMHOTO Spa
PagnoaktuBHbIE
npespateHus. M3oromnsl

111

ITepuon nonypacnana

112

VYpok-koHpepeHuus
"JleiicTBUE
PaAMOaKTHBHBIX
W3JIyYEHHUI Ha )KUBbIE
OpraHW3MBI. 3alIuTa OT
pazvoaKTUBHOTO
nu3nyyeHus"

113

SInepHble peaknuu.
3aKOHBI COXpaHEHUs
3apsI0BOTO U MACCOBOT0
qrcen




114

DHeprusi CBsI3u aTOMHBIX
snep. CBsi3b Macchl U
SHEPrUU

115

Pewenue 3anau o reme
"SI nepHble peaKkIyH.
Dneprusi cBs3u"

116

117

118

119

120

121

Peakuuu cunTesa u
JeJIeHUs ep.
Hcrounuku sHeprun
ConHua u 3B€31
Ypok-koHpepeHIus
"SAnepHast sHEpreTUKA.
DKOJIOTHYECKHUE
poOJIEMBI SIIEPHOH
SHEpreTuKu"

IToaroroska k
KOHTPOJILHOM paboTe 1o
teme "Konebanus u
BOJIHEL. CBETOBEIE U
KBAHTOBBIE sIBIeHUSA"

KonTpomnpHas pabora mo
teme "Konebanus u
BOJHEI. CBETOBBIE K
KBAHTOBEIE SIBJICHUA"

Pemienne pacyeTHbIX 1O
TeMe "MexaHU4ecKoe
nBroxenue"

Pewienue pacyeTHbIX U
KaueCTBEHHBIX 3a/a4 110




Teme "B3aumoneiictBue

TCII

122

Pewenue pacyeTHbIX U
KAaueCTBEHHBIX 3a/a4 110
TeMe "3aKoHbI
COXpaHEHHUsI SHEPTUU U
uMnyiabca"

123

124

125

JlaboparopHbie pabOTHI
1o TeMe "MexaHnuyeckoe
nBmxeHne"

JlaGopaTopHbie pabOThI
o TeMe
"B3aumopeiictBue Ten"
JlaGopatopHble paboThI
no teme "[Ipocteie
MEeXaHU3Mbl"

126

Pemenne pacyeTHbIX U
KaueCTBEHHBIX 3a]1a4 10
teMe "TeroBbie
npotecch”

127

Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a7a4 110
TeMme "Biaxxnocts"

128

Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3334 10
teme "KIIJ] TerioBbix
nBuraresei”

129

Pewienne pacyeTHbIX U




Ka4eCTBEHHBIX 3a1a4 110
TeMe "3aKOHEI
IIOCTOSIHHOI'O TOKa"

130

Pewenne pacyeTHbIX U
KAaueCTBEHHBIX 3a/a4 110
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

131

JlaboparopHbie pabOTHI
110 TeMe "3aKOHEI
IIOCTOSIHHOTO TOKa"

https://login.myschool.edu.ru/auth/realms/etd-

realm/login-actions/required-

action?execution=set _required_action

client id=116 tab id=7zaVRp3zKGlI

132

133

134

JlaGopaTopHbie pabOThI
o Teme "CBeTOBBIC
siBICHUS"

PaGora ¢ Tekcramu o
TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

Pabora ¢ TekcTamu 1o

teme "Konebanus u
BOJIHBI"

135

Pabora ¢ TekcTamu 1o
Teme "CBETOBBIE
siBiIeHus"

136

Pabora ¢ Tekcramu o
Tteme "KBaHToBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136

24.5



https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-action?execution=set_required_action%20client_id=116%20tab_id=7zaVRp3zKGI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
N3ATEJIBCTBO ITPOCBEIIEHUE

MOJ HIKOJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://login.myschool.edu.ru/auth/realms/etd-realm/login-actions/required-

action?execution=set_required_action client_id=116 tab_id=7zaVRp3zKGlI






