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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO pabouelt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMNpaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUW, U Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydaromuxcsa. B mnporpamme mno (usuke  y4uThIBAIOTCA
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs], a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[TporpaMma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zrka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIOTHEeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTo OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINOoJaracT YBEPEHHOE
BJIAJICHUE CJIeIYIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJIb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMbl, YTBEPKAEHHONW pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJICHMsI OOYYAIOIIMXCS K HAyYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

(opMHUpOBaHKME HAYYHOI'O MHMPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3HUECKUE 3HAHUA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBSICHEHUS! OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUUMKK AJIL Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOW  JESATEbHOCTU, CBA3aHHOM C (PU3MKOHN, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUI0 (U3UKH Ha
yIIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX IIeNield MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01rero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINUX 3a]1ay:

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

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSACHSTH (U3UYECKUE SIBJICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (UBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE MU
PAKTUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIBCKUX YMEHHI: HaOMIONaTh SBICHUS W H3MEPSThH
busznyecKkrne BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHocOoObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH ONBITHI, SKCIIEPUMEHTAIbHbIE
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JaHHBIC U J1€7aTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMaleil (U3HNYECKOro CoAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUH;

3HaKOMCTBO CO cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kmacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Hemeno), B 9 kiacce — 136 yacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupoje. SIBieHus npupoisl (3JIEMEHTHI COJEpIKaHus,
BKJIFOUAIOLIUE MEXIpeaAMETHbIe CBs3M). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTh. EnuHuIbl (Gu3NYecKUX BETUYHH.
W3mepenne ¢usnueckux BeauuuH. OTanoHbl. Dusnueckue npudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. IlpaBuna Oe3onacHoro Tpyaa npu padbore ¢
71a0opaTopHbIM 00OpynOoBaHUEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHHI] B equHUIBI CH.

Kak ¢usuka u jApyrbe ecTeCTBEHHbIE HAyKM H3y4alOT MPUPO.Y.
EctecTBeHHO-HAy4YHBI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILIBIO MOJIETIEH.

Hemoncmpauuu.

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

®dusnueckre NpubOpsl M MPOLEAYypa MNPSAMBIX H3MEPEHUN aHAJOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre EHbI AeEHUS Kbl U3MEPUTEIBHOT0 Tproopa.

N3mepenue paccTOsTHUMN.

N3mepenue momaan u o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenne pa3MepoB MalbIX Tell. MeTox psaoB.

IIpoBeneHne wHccienoBaHUs IO MPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapyKa, MyueHHOTO FTOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BELECTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wactul BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTULl C
temnepatypoil. bpoyHnoBckoe nBwxenue. Juddysus. BzaumopaeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSIHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOZOM PSIIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OnbIThl IO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MajJieHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. Ckopoctb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTE BETUYMH, OMMUCHIBAOMIMX JBMXeHUe. OOiue
NOHATUST 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaJIeNbHO.

SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TEN KaKk NPUYMHA
W3MEHEHUSI CKOPOCTM JABWXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBsi3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUA U CHJIA
TsokecTd. CHila TSDKECTH Ha Apyrux miuaHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUST U TPEHUE IOKOs, BSI3KOE TpPEHHWE. TpeHue B NpUpoAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTU MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMIIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

OnwITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (medhopMarivi)
MPY>KUHBI OT MPUIIO0KEHHOW CHUIIBL.

OnbITel, TE€MOHCTPUPYIOIINE 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXEHHUS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBrnenne rasza. 3aBUCMMOCTb [IaBJICHHUSI Ta3a OT OO0OBEMAa U TeMHEpaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHYECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  I[JIYOMHBI  MOTPY>KEHHS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BHITAJIKHMBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.



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

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO, MOTPYXKEHHOE
B KUJIKOCTb.

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

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [IpaBuio
MOMeHTOB. [IpuMeHeHHe TmpaBWwia paBHOBECHUS pblyara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas dHepruss. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpaieHre 0OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.

N3yuyenue npaBuia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBbIM MaTepuan JJIsi HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUsI HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TEI HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHHETH4YeCcKo Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KaWUISIPHbBIC
ABJICHHs. TeIIoBOE€ pacUIMpEHHE M C)KaThe. 3aBUCUMOCTh JaBJIEHHUS Ta3a oOT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIUIOBOTO JIBM)KEHUS YacTHll. TeMnepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEprumu:
TeIuIonepeaaya 17§ COBEpLICHUE paboThLI. Bunpr TEIIONIEPENAYHN
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ydeHUE. Buapl Terionepenayu B MpUposie U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TeraooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEILUIOBOTO OalaHca.

[InaBieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IE€JIbHAS TEIJIOTA
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  NapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro naasieHus. HachllleHHBI W HEHachleHHBIH map. BraxHocTh
BO3/yXa.

OHEprust TOIUIMBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarers.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOLIEHW cCpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpPAaHEHMUS M MNPEBPAIICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaMWUISIPHBIX SIBIICHUU.

HabiroieHue TenaoBoro paciimpeHust Tedl.

M3MmeHeHne naBiieHUs rasa Mpu HM3MEHEHMH OOBbEMa M HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuita U3MepeHUs TEMITEPATYPBI.

Bunbl Teronepenaym.

OxJak/ieHue Tpy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN Pa3IMYHBIX BEIIECTB.



Habnronenue kuneHusl.

HaOnronenre nocTostHCTBAa TeMIEpaTyphl IPH TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

N3mepenue TteMieparypbl MpU MOMOIIM KUIAKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATYPBL.

OneIThl MO HAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJLIOHE HITPUILA.

HccnenoBanrne 3aBUCHMOCTH JABJIEHUS BO3AyXa OT e€ro o0bémMa ®
TEeMIEPaTypPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEIIMBAHUM XOJOJHOM U
ropstue BOJBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIHJIUHAPOM.

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

Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJIA.

Pazgen 7. JinekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KynoHa.

Onekrpudeckoe mnotsie. Hanpsoxk€HHOCTh siekTpuyeckoro mnoss. [IpuHnmn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYNPOBOJAHUKH. 3aKOH
COXPaHEHHUS JICKTPUIECKOTO 3apsiia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBoOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuia Toka. DIEKTPUYECKOE HaIpsKeHHe. AMIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nemnu. IlpaBuna Kupxroda. Pacy€r mpocThIX 3IeKTpHUECKHX
nerneii. Heaunennsie 3j1eMEHTEI.

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

[locTossHHBIE ~ MarHuThl.  B3aumoneilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
OpoBOJHUK ¢ TokoM. Cuyma Awmmepa u omnpeneneHue €€ HamnpaBlICHUS.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM nHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPI'UH.
ONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHH. DKOJOTHYECKHE
po6JIeMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jemoncmpayuu.

DNeKTpU3aLUs TEJL.

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

YCTpPOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJIEKTPUYECKOIO IO C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[IpOoBOJHUKH U TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne CUilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOT0 HAIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs IT0JI0COB MarHUTa.

MopnenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOEe 1osie Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENlb MOCTOSHHOTO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DJCKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

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

OMnBITBL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHU U MaTepHaa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOAHUKA.

[IpoBepka TmpaBuUiia CIOXKEHHS HANPSHKEHUH MPU  IOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApauICIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HAa OMa 1JI MOJTHOM LEH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIISIEMON Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieJeHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OnpITEl 1O  KCCJEIOBAHHUIO  SIBICHUS  AJIIEKTPOMArHUTHOM  WMHIYKIUU:
HCCIIeIOBAaHNE U3MEHEHUM 3HaYeHUs U HallpaBJIeHUs] MHAYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABWXECHUS: TaOJIMYHBIN, rpaduueckuit, aHanuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKCHHS.

BekTopHble BETMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSIMOJIMHEWHOE JIBMKeHUE. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBUXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENHOE JBUKEHUE. Y CKOPEHHUE
cB0OOHOTrO naaeHus. OnbITel ['anues.

['paduyeckas uHTEeprpeTanusi YCKOPEHHUsI, CKOPOCTH, MPOUAECHHOTO MyTH U
IepEMELCHHUS IS IPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
M 4acToTa O0palieHus: Mpu paBHOMEPHOM JIBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CUIIa.

IIepseiit 3ak0H HprotoHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

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

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM)KEHUE TEel BOKPYT
IpaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). IlepBas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 Meperpys3Ku.

PaBHoOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYIpPyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHHUSI U COXPAHCHHS MMITYJIbCa.
PeakTuBHOE IBHIKCHHUE.

Mexanuueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTroOCTH,
TpeHusi. CBs3b dHEPrUM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MMOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHas SHeprus CxaTou npyxuHbl. Knunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH W3MEHEHHS U COXPAHECHUS
MEXAHUYECKON DHEPIUH.



Hemoncmpauyuu.

Habnronenne MexaHM4ecKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HBbIX Tl
OTCYETA.

CpaBHeHUE MyTed W TPAcKTOPUW JBWXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABMKEHHUSI.

HabGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBH)KEHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3MKU.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJATBEPKICHUE MPUHIIMIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJIEHCTBUH TEIL.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre NMITYyJIbCa MPH YIIPYTOM B3aMMOJICUCTBHH.

HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH NpU CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Mpu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIEro paBHOMEPHOTO
JIBYDKCHUS IAPUKA WA TEJICKKH.

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

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

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBMOKCHUHU 03 HauallbHOM CKOPOCTH.

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

HccnenoBanuie NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHUS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIliy MPY>KUHBI.

OmnpeneneHue padOThl CHIIBI TPEHUS NIPU PABHOMEPHOM JABUXKEHHUM TeJa MO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

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

Paznen 9. Mexanudeckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKMU. [IpeBpamienue sHeprum npu
K0JIe0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpQepeHus u qudpakius. J[JimHa BOJTHB U CKOPOCTD €€
pacripocTpaHeHus. MexaHuuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Hcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpayuu.

HaOmronenne konebGaHuii Ted MOA JACHCTBUEM CHJIBI TSXKECTHU M CHUJIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue mpo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenue nntepdepeHun u 1uppakiiuv BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

OrnpeneneHue 4acTOThl U MEpUOJia KojJeOaHU MaTEMaTUYECKOTr0 MasiTHUKA.

OnpeneneHue 4acTOTh U MEPUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

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

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

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

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUHN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznen 10. Di1eKTpOMAarHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »J€KTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBa
cBeTa: MHTephepeHLns U AUPPaKIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHue ONBITOB 1O HAOIIOACHUIO HHTEPHEPEHITNH U TU(PpaKIIIU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TeOMETpUYecKas onTuka. VCTOYHHMKHM CBeTa.
[IpsmonuHeliHOE pacnpocTpaHeHue cBeta. 3atMeHus ConHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH otpaxeHust cBera. [loctpoenue
n300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue cBera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyuern B JuH3e. @opmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTudeckas cUCTEMaA
¢doToanmapata, MHKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMa.
bim3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Mopenb riasa.



Pa3noxenue 6e1oro cBera B CIEKTP.

[Tomyuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300paKEHUS B INIOCKOM 3€pKalie.

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

[Tonyyenue n300paxeHuit ¢ TOMOILILI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI coOHMparomiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanunoaktuBHOCTE. Ajbda-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdanpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3Mbl. 3aIMTa OT PAAUOAKTUBHOTO U3ITyYEHHS.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3bp Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas sHEpreTHka.
DKOJIOTMYECKHE NPOOJIEMbI SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyUEHUH.

Perucrpanus nznydeHus: IpUPOJAHBIX MUHEPATIOB U MMPOAYKTOB.

Jlabopamopuwie pabomul u onvimaol.

HabGnrofgenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dboTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIs1 CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3uku yriayOiaEHHOTO ypOBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEATU3YIOTCS M TOJIy4aroT
JanbHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEeIMETHBIX M METaNpeJIMETHBIX pe3yJbTaToB 00yueHus, (OpMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSCHEHHUE U OMKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICIOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4€HHUE BHIBOJIOB).

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

penieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pa3fellaM M TeMaM Kypca
(U3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbBIX Pa3JIeJioB;

BBITIOJTHEHUE JTAOOPATOPHBIX padOT U OMBITOB (BKJIOYass PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAaHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

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

paboTy HaJ rPYNIOBBIMU WU UHAUBUAYAILHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>kKaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIIOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



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

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIETr0o 00pa3oBaHus
y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacCTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3nYeCcKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX IPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ICTETHUUECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKON HAyKM KaK MOIIHOIO HWHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWIIEW COCTABIISIOLIEH
KYJBTYPBI;

OpUEHTAlUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IBI;

pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATENbCKON
NesATEIbHOCTH;

e 5)popmuposanusn Kynomypol 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHUE IIEHHOCTH Oe3omacHOoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXXHOCTH TpaBWJI OE30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
oOpa30oBaTenLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTHUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (QU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHEHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
0o0JaCTH  OKpy’XKaromieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aIBHOTO XapakTepa JKOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCII0GUAM COUUATIbHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOI HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHUU;

CTPEMJICHHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOLIyI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUSA,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA
ba3oBble JJornueckue aelicTBUA:
BBISIBJISITH M XapaKTepU30BaTh  CYIIECTBEHHbIE TPU3HAKU OOBEKTOB
(stBIIEHUIN), KIIACCU(PUITUPOBATH HX;



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH W3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, J€NaTh BBIBOJLI C HCIOJIb30BAHUEM JACAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BbIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOIIPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3HYeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0OBAHNE (PU3NUECKOTO SABJICHHUS;

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

CaMOCTOSITENIbHO (OpMYJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JIaJIbHEHIIIee pa3BUTHE (PU3UUECKUX TIPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, MHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEIIOKEHHON yueOHOM (hu3nyeckon
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATH W UHTEPIPETUPOBATH HH(OPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAaJbHYIO  (opMy  MpeACTaBICHUS
uHpopMaIlMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4d HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAUSIMU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEeMBI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha PCIICHHE 3aJa4d W  IOJCpKaHUE
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMHU JAPYTHX YYACTHUKOB JHAIIOTA,
OoOHapYy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTa, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI ITPU PELICHUN KOHKPETHON (PU3UUYECKOI MPOOIEMBIL;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
€€ MOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBINOJHATh CBOIO YacTh padOThl, AOCTUras KadyeCTBEHHOI'O pe3yibTara IIo
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYTMMH 4YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJAJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerysiTuBHBIe YHHBepcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CHTYyaIUsIX, TPEOYIOMUX AJIs
petieHus GU3NIECKUX 3HAHUM;

OPUEHTHPOBAThCSI B PA3IMUYHBIX  MMOAXOJAX  TMPUHATUS  pEIIeHUH
(MHIMBUAYaTbHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIIIO);

CaMOCTOSITEJIbHO COCTAaBJIAITh AJTOPUTM pelieHHs] (PU3NYECKON 3aJaduu Wid
IUTAaH HCCIIEJIOBAaHUA C YYE€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUH;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYalluU U MpeJuiaraTh IJiaH e€ N3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTH)KEHHS])  PE3yJbTaTOB
TIeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4HCIE B XOJ BBINOJHEHUS
(bU3MYEeCKOro HCCIeOBaHUSl WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
W3MEHUBIIUXCSA CUTYallUi, YCTAHOBJICHHBIX OITUOOK, BOZHUKIINX TPYJHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3YNIbTATa I[EJIU U YCIOBHSIM.

CTaBUTH ce0s1 HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WIH JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY JIPYTOro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ MPaBO JPYToro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0ydeHus ¢ 7 kiacce npeIMeTHbIE pe3yabTaThl Ha YTIIyOJICHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBIICHUS, HAOIIOICHHE,
OKCMEPUMEHT, MOJENb, THUNOTE3a, €AUHULBI (U3HUUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE, >KHMIKOE, Ta3000pazHoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsi cuj, aeopmanusa (ympyras, IUIacTUYEcKas),
HEBECOMOCTb, COOOIAIOIINECS COCY/IbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE [IBU)KEHUE, WHEPLUS,
B3aMMO/JICHCTBHUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIABJICHUE; TJIaBaHUE TEJI, IPEBPAIICHHS MEXAaHUYECKOW SHEPTHUH) IO OMKUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIMIMX JaHHOE
(duznyecKoe sBIICHUE;

pacno3HaBaThb  MPOSIBIEHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (U3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI
JNBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXWBOW IPUPOJE, ACHUCTBHE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUYECKUX SIBJICHUM;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YNPYTOCTH, CWJIa TSDKECTH, BEC Tella, CWJIa TPEHUS,
JaBJeHUE TBEPIOTO Teja, JaBJICHHE CTOJ0a KHUIKOCTH, BBITAIKUBAIOLIAs CUJIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M OTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU BETUYMHAMHU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJB3Yys MpaBujia CI0XKEHUs CHl (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU 3STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

CTPOUTH MPOCThbIE (PU3MUECKHE MOJENU PEANbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJENATh INPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINYECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a/ay;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TPOIECCH U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJIE TPeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIUYUH, IPU 3TOM BHIOMpaTh a/IeKBATHYIO
($uU3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIE€HUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHUE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BATh
CTIPaBOYHBIE JAaHHBIC, MPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYECHHOTO 3HAYCHHUs (PU3MUECKONW BETHMYHUHBI H
OTIPEAETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4y;

pacno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU TOMOUIU
buznyecKkux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOJACHUIO (DU3UYECKUX SIBJICHUN WM (PU3NIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeIN, Nepenadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TpPsSMble M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAI(PPUIMEHT TOJIE3HOTrO0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOP
MeTOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWsI NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOJNUTH HECIIOKHBIE AKCIIEPUMEHTAIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢uznyecKux BETUYMH (3aBUCHUMOCTH IMYyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€l U HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM CONPUKOCHOBEHHUS TEJ, CHJIbl YNPYrOCTH OT YJJIMHEHUSA
IPYKUHBI, BBITAJKUBAIONMIEH CHIIBI OT 00BbEMa MOTPYKEHHON YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHUS pbluara
U OJIOKOB): COBMECTHO C YyuuTeleM (OpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMsSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEJCTaBISTh MOJTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE TAOJIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh MpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAlOIIMECs] COCylbl, OapoMeTp, phblyar,
NOJIBUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI Mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIOJb3Yys 3HAHUS O
CBOMCTBaXx (DU3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKU H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs
0e30MacHOCTH TPU OOpAaIllEHUH C NpUOOpaMH M TEXHUUYECKHUMH YCTPOWCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJISATh OTOOP UCTOUYHUKOB UH(MOpMAINKU (PU3UUECKOTO CONEPKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOPMYNHpYs TOUCKOBBIA 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBbIE MaTepUajbl, PECYpChl CETH
WuTepHer, BnaneTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpAaTKUE NHCbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMalUu (U3MUECKOTO COJIEp:KaHUs, B TOM YHCIIE
nyOIMYHO JAeNaTh KpaTKUe COOOLIEHHS O pe3yJbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh HW3YUEHHBIH MOHATHHHBINA
ammapar Kypca GU3UKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3eHTALINEH;

OpY BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEHOBAHHMH pPacCIpeneNiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBU, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIaJa B
NESATEIbHOCTh ~ TPYIIbI, BBICTpaMBaThb KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoHny oOyueHuss ¢ 8 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIYOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHMS BEUIECTBA, KPUCTAUIMYECKUE U
amMop(HbIe Teja, HACBHIILIEHHBIM M HEHACBILEHHBIA Map, CIOCOObl HW3MEHEHMS
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apss, MPOBOJHHKH,
ITOJTYTIPOBOJHUKH, JUAIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUYECKOE U
MarHUTHOE TOJIS, ONTHUYECKas CUCTEMa) U CHMBOJIMYECKHH SI3bIK (DU3UKU TpU
pelieHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIUpeHHe (CxkKaTHue), TeIIOBOE
PaBHOBECHUE, IMOBEPXHOCTHOE HATSHKEHWE, CMAYMBAaHHE, KANWLIAPHBIC SIBJICHUSA,
UCIIapeHue, KOHACHCAlUs, IUIaBICHHE, KPUCTAIM3ALMS, KUIIEHHUE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
JIIEKTpU3aLMs TEJl, B3aUMOJIECUCTBUE 3apsA0B, ACHCTBUS DIIEKTPUYECKOIO TOKA,
KOpPOTKOE 3aMBIKaHUE, B3aNMOJIECHCTBUE MArHUTOB, JEMCTBHE MarHUTHOIO TOJIS Ha
IPOBOJHUK C TOKOM) IO OMNHCAHUIO HX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABIEHHWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUA B
OKpyXXamIieM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B MPUPOJE:
MTOBEPXHOCTHBIE W KalWJUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTALUIBI B IPUPOJE,
n3nyuyenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBJICHUS B aTMocdepe, 3IEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MarHUTHOE T0Jie 3eMiH, Apeiid MOIICOB, POJIb MArHUTHOTO
noJiss JUIsl KU3HM Ha 3eMJiie, IMOJSIPHOE CHUSHUE), IMPU O3TOM [EPEBOJIUTH



NPAaKTHUUECKYI0 3a7adyy B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKky) GU3HUECKUX SIBICHMUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA TeJ W (DPU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NMapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKUM 3apsii, CcuUjla TOKa, JJIEKTPUUECKOE
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHMKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE YEIbHOE CONMPOTUBJICHUE BEIIeCTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMHMCAHWHU MPABUIBHO TPAKTOBATH (PU3HUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IWHULbI (PU3NYECKHUX BEJIMYMH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UUECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka 1enu, npaBuia Kupxroda, 3akon OMa 11t mogHOM 1ienu, 3aKoH
Jlxoyns-JIeHna, 3aKOH COXPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATh IPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOICIHU JJIsl OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUsS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKHE SIBJICHUS, IPOLECCHl U CBOWMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [IPU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JOTMYECKYI0 LIEMOYKY pPACCYyKIECHUM C ONOpOM Ha HW3YYEHHbIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJeKBaTHYIO (DU3NYECKYI0 MOJAEIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJ, CBA3BIBAIOIIMX (U3UUECKUE BEITUUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 00OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCTONb30BaTh I'paprueckue METOJbl PEIIeHUs 3a/1ad, MPOBOAUTH



MaTeMaTHUYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO0 3HAYeHHs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3znyecKoil BETUYNHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU  TOMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTH OMBITHI [0 HAOIIOACHUIO (PU3UUECKUX SIBICHUM WM (PU3HYECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMHepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HarpeBaHus) IpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIEPAaTypbl JKUIKOCTH M IUIOMIAAA €€ IOBEPXHOCTH,
IEKTPU3ALUs TEJT U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allMsl MArHUTHBIX I1OJIEN MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTessl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanosjokeHue (rumore3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTh TMpSAMbIE M KOCBEHHbIE M3MEpPEHUs (PUINYECKUX BEIUYUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3[yXa, CHJia TOKa, HAaIpPSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHHE IPOBOJHUKA, paboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCMHOJIb30BAHUEM AHAJIOTOBBIX U LH(PPOBBIX
pubOpOB, 0OOCHOBLIBATH BHIOOP METO/IAa M3MEpEeHUs, (PUKCUPOBATH IMOKAa3aHUs
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0ObéMa M HarpeBaHHs WU
OXJIQXKJICHHUS, UCCIEAOBaHUE SIBJICHUS TEMII000MEHA PHU CMEILIMBAHUY XOJIOJHOU U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHUS M YACIBHOIO COMNPOTUBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMS, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHKUE, CAMOCTOSITEIHHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
NPEJCTaBISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH B BUAE TAOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmiia 0e30macHOro Tpyaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YHClie: CUCTEMa OTOIUJICHUS JOMOB, TMTPOMETp, MapoBas TypOWHa, amMIepMerp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMATrHUTOB, 3JIEKTPOJIBUTaTEIb MOCTOSIHHOTO TOKA), MCIOJb3ysl 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI M
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  TCUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W NApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEH, UCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTHUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-IIPAKTUYECKUX
3a/ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIpU OOpaIlleHUHd C MpUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOpMarmu Guzndeckoro conepkanus B nTepHere,
CaMOCTOSITENILHO  (POPMYJIHpysl TOUCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIMXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCSI MPOTUBOPEUNBOM HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUsS, CIPABOYHBIE MaTEpHUANbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 HOOPMALIMIO U3 HECKOJBKHUX UCTOUHUKOB (PU3UYECKOTO COJEPIKAHUS, B
TOM  YWCle MyOJNMYHO  TPEJACTaBISATH  PE3yJlbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYEHHbBIN
NOHATUUHBIM ~ ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MPE3CHTALIUEN;



IIPY BBITIOJTHEHUH y4E€OHBIX TPOEKTOB M HMCCIICOBAHUN (DU3MUECKUX IMPOIIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMy, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI U KOPPEKTUPOBATH €TO,
aJicKBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISS TOTOBHOCTD
paspemarh KOHQIHKTHI.

K xoHuy oOyueHus ¢ 9 knacce mpeaMeTHbIE pe3yJbTaTbl Ha YIIIyOJE€HHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINUXCSl YMEHUH:

UCTIOJIb30BaTh MOHATHUS (CHCTEMa OTCUETa, OTHOCUTENFHOCTh MEXaHUUECKOTO
JIBYDKEHUSI, HEBECOMOCTbh U TEPErpy3KH, IEHTP TSKECTH, MEXaHUYECKUE BOJHBI,
3BYK, HMH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIOIIEHus, alb(pa-, Oera- U ramma-
U3IyYEHUs, U30TONBI, SAEpHAs U TEPMOsAEpHAsl YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPU PEIIeHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JBM)KEHHE, PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBUKCHHE,
cBOOO/IHOE TMaJIeHUE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJIECHCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUIKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolllue, BBIHYXKICHHBIC
KOJIeOaHMs1), PE30HAHC, BOJIHOBOE JABWXEHHUE (PaclpOCTpAaHEHUE U OTPAKEHUE
3ByKa, UHTepdepeHrs U TUpaKkius BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpaX€HHWE M TMPEIOMJICHUE CBETa, IIOJHOE BHYTPEHHEE OTpa)XCHHE CBETa,
pa3joxeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJbHBIX IIBETOB,
€CTECTBEHHas  PaJWOAaKTUBHOCTh, BO3HMKHOBEHHE JHUHEHYATOTO  CIIEKTpa
U3Iy4YeHUs]) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUN B
OKpy’XaromeM Mupe (B TOM 4uciie (pu3ndeckue SBICHHUS B MPUPOJAC: MPUIUBBI U
OTJINBBI, JBMKEeHHE TUIaHeT COJIHEYHON CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE >KUBBIX
OpPraHHU3MOB, BOCTIPUSITUE 3BYKOB JKHMBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SABJICHUS B IPUPOJE, OMOIOrHUECKOe
NEeHCTBUE BUIUMOTO, YIbTPa(dUOIETOBOTO UM PEHTTEHOBCKOTO HW3Iy4YEHUH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTHBHOE
U3ITyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TIPU3HAKHM) (PU3UUECKUX SBICHU;

OINKCHIBaTh U3Y4YEHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
¢usznyeckne BENMWYMHBI (CPEAHAS W MTHOBEHHass CKOPOCTh Tela IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE NMPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBMOKEHMM,  YIJIOBasi  CKOPOCThb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
IIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasi paboTa U MOIIHOCTh, HOTEHLMAIbHASI SJHEPTHS TeNa,
MOJIHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CHKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHWYeCKas SHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTejb IPEIOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPaBUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCIIONB3YEMBIX BEIUYHMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUYHMHY C JPYTUMHU
BEJIMUYMHAMU, CTPOUTH I'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunes, 3axkoHbsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJIbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH [yka,
3aKOH bepHyim, 3aKOHBI OTpPa)KEHUS U TNPEIOMIICHUS CBETa, OpPMYTy TOHKOMN
JIMH3BI, TUIAHETAPHYIO MOJEJNIb ATOMA, HYKJIOHHYIO MOJIEIb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U €M0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IOPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKHE MOJEIH I OObICHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUsS YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyroIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MYECKHX BEJIUYHMH, [IPU 3TOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pACCYKAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3UYECKHUE BEIMYMHBI, 3alMChIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3a7aud, BBIABIATh HEAOCTAIOLINE WJIA H30BITOYHBIC
NaHHbIe, OOOCHOBBIBATH BHIOOpP METOJa pELIEHUS 3aJauyd, MCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, NPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHNBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HAUYCHUS
(bu3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEIWYHUHBI,
MOJTyYE€HHOW MPH PEIICHNUN 3aJauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJIOB, W TMpejasiaraTh OPUEHTHPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIEHHWBAaTh MPABUJIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB Ten (M3ydyeHue BTOporo 3akoHa HbroToHa, 3aKOHAa COXpAaHEHHs YHEPTUH,
3aKOHA COXpaHEHMsS HMITYJbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MaJbIX KoJieOaHWW, NPSMOJMHEWHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paXEHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBhIX CIEKTPOB M3ITydeHUs): (popMyIHpoBaTh MpOBEpsieMOe
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IeHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNIbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla TPHU PAaBHOYCKOPEHHOM JABM)KCHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabdora M  MOIIHOCTh, dYacToTa H TMEpHoJ  KojcOaHui
MaTEeMaTHYECKOTO W TNPYXHHHOTO  MasATHUKOB, (DOKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CuiIa, paJAUuOaKTUBHBIA (OH) ¢
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh TMOJNYUYCHHBIC PE3yJbTaThl, OIEHUBAs MOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOAUTH IKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJIbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIBHOTO JaBIICHUS, MEpHoja KoJeOaHW MaTeMaTHYeCKOro MasTHHKA OT



JUIMHBI HUTH, OMpPEJCICHHE YCKOPEHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUs WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJIEJIOBAHME TPEKOB: HM3MEpPEHUE SHEPIHMH YacCTULIBl IO
TOpMO3HOMY NyTH (110 QoTorpadusiM)): COBMECTHO C yUHUTEIEM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOATENILHO COOMpPATh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, IPEACTaBIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEIMYUMH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIo/aTh MpaBmiia Oe3omacHoro Tpyjaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHHUEM;

XapaKTEePU30BaTh MPUHITUIIBI TEUCTBHUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCle: CHUIOMETp, JTATYMKU TOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpUCKON, (HoToammapar, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabcoHa), UCHONIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HH I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUHd C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIe;

OCYIIECTBJIAThH MOUCK MHMOpMaIuu PU3ndeckoro cojepkanus B UutepHere,
CaMOCTOATENBEHO (HOPMYIUPYSI TTOMCKOBBIN 3aMpoC, HaXOJAUTh MyTH OMPEEICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(GOpMAIMK HA OCHOBE HMMEIOLIUXCS 3HAHUWA U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOJTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcCKOro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHAbI, PECYPChl CETU
WNuTepHeT, Biagerh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPEeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, IMyOJMIHO
MIPEICTABIIATh PE3YIbTAThl MPOSKTHON MJIM MUCCIIEI0BATEILCKON AEATEILHOCTH MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBINM IOHSITUWHBIM ammapar u3y4aemMoro



pa3ngena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpE3EHTAalle ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrposbusie | IIpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dwusnka — HayKa O MPHUPOJIE 2
1.2 Du3nyeCKUe BEITNYNHbI 4
1.3 EcTecTBeHHO-HAY4YHbIN METOJ I03HAHUS 2
Hroro mo pazueny 8
Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BeniecTBa 2 1
JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 Mexannueckoe IBUKEHHUE 10
3.2 Wueprus, Macca, TNIOTHOCTD 9
3.3 Cuna. Bugsl cun 15 1
Hroro 1o pasneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTE U ra3oB
4.1 Hasnenue. [lepenaua gqaBiaeHus: TBEPABIMH 5 2




TCJIaMU, XKUAKOCTAMU U ra3daMu

4.2 JlaBiieHME KUIKOCTH
4.3 ATMOCdepHOE TaBICHHE 1
44 I[CI‘/'ICTBITI.C JKUJKOCTHU U Tras3a Ha 12 3
NorpykEHHOE B HUX TEJIO
Hroro mo pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 Pa6ora u MmoutHOCTH 6
5.2 [IpocTeie MexaHU3MBI 8
5.3 MexaHu4deckasi JHeprusi
Hroro mo pazueny 19
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IM I MOYJIb
6.1 [ToBTOpHUTENBHO-0000IAOIITNIT MOTYITH 6
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB U TEM uugpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. TensoBble siBJIeHUS
1.1 CrtpoeHue U CBOICTBA BEIIEeCTBA 6
1.2 TeroBbIe porecch 33 1 6.5
Hroro mo pazueny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNeKTpUYeCcKre 3apsabl. 3apsHKCHHBIE Tea 9 1
' W UX B3aUMOJICUCTBHUS
2.2 [TocTOSIHHBIN MEKTPUYECKUI TOK 31 10
2.3 MarsuTHbI€ SIBJICHUS 11
2.4 DneKTpOMarHuTHAsE MHIYKIIHS 7 1
Hroro mo pazueny 58
Pa3nea 3. [loBTopuTe1bHO-00001aK0 1M MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIIINIT MOTYITH 5
Wroro no pazueny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 22.5




9 KUIIACC

KosuuecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Kounrpoabnsie | Ilpakruueckue
NPOrpamMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OIMCAHUS
1.2 BzanMmoneiictBue Ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazueny 63
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
2.1 Mexannueckue KojieOanus 8 3.5
2.2 MexaHn4ecKkre BOJTHBI. 3BYK 10 3
Hroro mo pazueny 18

Pa3znen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNeKTPOMarHuTHOE TOJIE U

31 AJIEKTPOMArHUTHBIE BOJIHEI 6
Hroro 1o pasneny 6
Paspnen 4. CBeroBbIe SIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA

4.2 JIMH3BI U ONITUYECKUE TPUOOPHI

4.3 Paznoxxenne 6e70ro cBeTa B CIIEKTP 2
Wroro no pazmeny 16




Pa3nea 5. KpanroBble ABJIeHUA

5.1 Hcnyckanue u OMIONIEHUE CBETa aTOMOM 1
5.2 CrpoeHue aTOMHOTIO siipa
5.3 SAnepHble peakun
Hroro mo pazueny 16
Pa3nen 6. [loBTOopuTEIbHO-00001IAI0IINIT MOYJIb
6.1 MexaHuueckue siBIeHus! (TOBTOPUTEIHLHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TemoBele siBIeHNS (TTOBTOPUTEIHHO- 3
' 0000IIAKOIIHI MOJTYJIb)
6.3 DNEeKTPOMAarHUTHBIC SIBICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOYIIb)
6.4 CaetoBbI€ sABJIEHUS (TIOBTOPUTEIBHO- 1 1
' 0000IIAKOIII MOTYJIb)
6.5 [ToBTOPUTEIIEHO-0000IIAOIINI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusnka — HayKa o npupoae. ABneHus 1
TIPUPOJIBI
2 du3nyecKue sIBIEeHUs 1
®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
3 ®dusznyeckue npudopsl. IlorpenrHoctu npu 1
IPSIMBIX U3MEPEHHSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX Pa3MEPOB TEJ U MPOMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "HM3mepenue 1 1
00BbEMa )KUIKOCTH U TBEPOTO Tena"
6 Jlaboparopnas pabota "Onpenenenue 1 1
pa3MepoB MaibIx Tea. Merox psaos”
Metoapl HayuyHOro no3Hanud. Onucanue
7 (U3NYECKUX SIBJICHUH C TOMOIIBIO 1
MoJelIenl
VYpoxk-uccienoanue "l[IpoBepka
3 TUIOTE3bI: JaJTbHOCTD MOJETA IapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OO0JIbIIe BhICOTA MycKa"
9 Ctpoenue BemiecTBa. ONBITHI, 1




AOKa3bIBAOIUEC JUCKPETHOC CTPOCHUC
BCIICCTBA

10

Jlaboparopnas padota "OrneHka auamerpa
aToMa METOJIOM PS/IOB (C MCIOIb30BAaHUEM

¢dororpaduii)"

11

Ypoxk-uccnenoanue "Habmonenue
TEIJIOBOTO pacuIupeHus ra3oB. OMbITH MO
OOHaPYKEHHIO IEUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSIKEHUS"

12

JIBmxenue yactuil Beuiectna. uddysus.
BbpoyHnoBckoe nBukeHuE

13

Ypok-uccnenosanue "HabmroaeHue u
00BsicCHEHNE OPOYHOBCKOTO IBUKECHUS U

mudysum"

14

BBaI/IMO,I[eI\;ICTBI/Ie JacTull BEIICCTBA.
MPUTSAXKCHUEC U OTTAJIKNBAHUEC

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

16

Mexannyeckoe nBuxenue. [1yrs,
TPaeKTOPHs, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBrkeHue. CKopocTh

18

HaxoxeHne ckopocTH, ITyTH U BpEMEHU
IIPY PABHOMEPHOM IMTPSIMOJIMHEHOM
JBUKECHUU

19

JlaGopatopHnas pabota "Onpeznenenue
CKOPOCTHU PAaBHOMEPHOTO JABMKEHUS"




I'paduku npsAMOIMHEHHOTO PAaBHOMEPHOTO

20
JIBUKCHHUS

21 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeaHel CKOPOCTH CKOJIBbKEHHsI OpycKa
WJIY 1IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

93 OTHOCUTENBHOCTD JIBIKEHUS. ClIOXKEHNE
CKOPOCTE Mpu MapaieIbHOM ABHKEHUN
[Tonydenue u ananus rpaduxos

24 3aBHUCHUMOCTH IMYTH U CKOPOCTHU ABUKCHUS
OT BpEMEHHU
Pemenue rpaduueckux 3aaad no treme

25 "Mexanuka. PaBHoMepHOE
npsIMOJIUHEIHOE ABMKEeHue"

26 SIBneHne nHEpUHUU. 3aKOH UHEPLUN
B3anmoneincTeue Ten Kak npuyMHa

97 M3MEHEHHUs CKOpocTH. Macca Tena Kak
Mepa HHEePTHOCTH TeJla TIPH
MOCTYIATEIILHOM JIBH)KEHUHU

28 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJIEVCTBUIO TEN"

29 [InoTHOCTH BemecTBa

30 JlabopaTopHas pabota "OnpeneneHue
IJTIOTHOCTHU TBEPIOTO Tema"

31 Pemenune 3ama4 no teme "Macca Tena.
[InoTHOCTH BemecTBa"

32 Cwmecu u cruiaBbl. [loBepxHOCTHAS 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka K KOHTPOJIBHOU paboTEe MO
Teme "®u3nkKa — HayKa O MPUPOJIE.

33 [TepBoHavanbHbIE CBEeIeHUsT 00 ATOMHO-
MOJICKYJIIPHOM CTPOEHUHU BEIIECTBA.
Mexanuka"

Kontponbnas padota no teme "duznuka —

34 Hayka o npupoje. [lepponavansHbie
CBEZICHUS 00 aTOMHO-MOJIEKYIISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"

35 Cuna. SIBnenue TsaroreHus. Cuia TAXKECTH

36 N3o0paxenue cui. Pemenue 3amad mo
teme "OnpeaeneHue CUibl TSKECTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cui. JluHamoMmerp
Ypoxk-uccnenoanue "Habmonenue

39 U3MEHEHHUS CKOPOCTH NPU
B3aUMOJEICTBUU TEN"

40 Pemenue 3ampau no reme "Cuna ynpyrocrtu.
Bec Tena"

JlabopaTtopHas padota "OTBITHI,

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

42 Cuna tpenus

43 Crnoxenue cwi. PaBHonelcTByro1mas cumia

44 Pemenne 3aga4 no treme "CiioKeHHUE CHII.

PaBHopelicTByrOmas cuia"




Permrennie 3agaud mo reme "B3anMmoencTeie

45
ten. Cuibl B MexaHuke"
Pemenue 3anau no reme "Cuiia TpeHus".

16 Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CHITbI
TPEHHS OT IIOIIAU COTPUKOCHOBEHUS"
JlaGopaTopHas padota "OTbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI

47 TPEHUS CKOJIBKEHUSI OT CUJIBI JABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEepXHOCTEH"

48 Pemrenne 3agaud mo reMe "B3zaumoneictsue
ten. Cuiel B MexaHuke"

49 KonTponbhas padota no teme
"B3aumoneiictBue Ten"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-3kcriepuMeHT "CriocoObl
ompeeseHus JaBjIeHus TBepaAoro tena'

59 Ypok-uccrnenoBanue "3aBUCUMOCTh
JIaBJICHUS ra3a oT TemrepaTypsl”

53 JlaBiieHHE )KUIKOCTEN U ra30B. 3aKOH
[Tackansa

54 [IHeBMaTH4eCKne yCTpONCTBA

55 3aBUCHUMOCTD JABJICHUS KHUJIKOCTH OT
TITyOUHBI

56 I'mapocraTudeckuii mapamokce

57 Ypoxk-tipoekT "N3yuenne cooOnaromumxcs

cocynoB"




VYpoxk-koupepenuus "I mapaBinueckue

58 "
MEXaHHU3MBI

59 Hcnonbs3oBanue BHICOKUX JaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau mo treme "JlaBnenue
)Kuakoctu"

61 ATmocdepa 3eMi 1 IPUYKHBL €€
CYIIECTBOBAHUS

62 VYpok-uccnenosanue "l[IposiBienue
neicTBUsS aTMochepHOTo AaBiacHUs"

63 N3mepenune aTMOCHEPHOTO AaBJICHUS.
Omnsit Toppuuennu
3aBUCUMOCTBH aTMOC(EPHOTO JaBJICHHS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st
MU3MepeHust aTMOC(HEpPHOro JaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHE Ha Pa3IUYHBIX BHICOTAX

66 BrrtankuBatorias cuna. 3akoH Apxumena

67 Pemenue 3apau no reme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "JKcrepuMeHTabHOE OOHApYKEHHE
JCHCTBUS KUIKOCTH U Ta3a Ha
MIOTPY>KEHHOE B HUX Te0"
JlabopaTopHas padota "OnpeneneHue

69 BBITAJIKABAOIIECH CHIIBI, IEUCTBYIONICH HA

TEJ0, MOTPYKEHHOE B KUIKOCTD"

70

IImaBanue Ten




Jlaboparopuas padota "HMccrnenoBanne

71 3aBHCHUMOCTH Beca Tejia B BOjIe OT 00beMa
MOTPYXEHHOU B KHJIKOCTb 4acTu Tena"

72 Bosnyxomnasanue. [linaBanue cynos

73 Pemenue 3ana4 no teme "3akoH
Apxumena. YcioBus riaBanus ten"
Pemenue 3anau no teme "JlelictBue

74 YKUAJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
VYpok-npoekT "KoHcTpynpoBanue

75 apeoMeTpa WU JIOJKU U OIpe/ieJICHHE
rpy30noabEMHOCTH"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

76 teMe "JlaBieHne TBEpABIX TeM, KUIAKOCTEN
1 ra3zoB"

77 KontponsHas pabora no teme "/laBnenue
TBEPJIbIX T, )KUJIKOCTEN U Ta3oB"

78 Mexanunueckast pabota

79 MoIIHOCTb

80 Pemienue 3aau Ha onpezeneHre paboThl U
MOIITHOCTH

81 PaboTa cuitbl TSKECTH U CUITBI TPEHUS

82 VYpok-uccnenoBanue "PacyéT MOILIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JECTHUILIE"

83 IIpocTeie MexaHU3MBI

84 MowmeHT cuinsbl. [IpaBuiao MOMEHTOB

85 Jlaboparopnas pabota "HN3ydeHue




HpaBI/IHa pblqara IJIA IIOABUXKHOI'O U
HENOJABUKHOTO OJIOKOB"

86

"3o0510TOC MPABUIIO" MEXAHUKHU

87

Pemrenue 3amau o reme "3omoToe
npaBuiio MexaHuku'" / Beepoccuiickas
poBepoyHas pabora

88

Pemenue 3agau o teme "Paborta cuibl
TSDKECTH U cuitbl Tperus” / Beepoccuiickas
poBepoyHas padbora

89

VYpok-nipoekt "[IpoexkTupoBanue
MOJIMCIIACTOB € 33JJaHHBIMU TTapaMeTpaMu”

90

Ypok-koudepenuus "IIpocTtsie
MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax"

91

KoaddunmenT nonesnoro neiictBust
MPOCTBIX MEXaHU3MOB

92

JlaGopatopHnas pabota "Onpexnenenue
KIIJI mnogBM>KHOT'O M HETIOABMYKHOTO
0110K0B"

93

Mexannueckas sHeprus. Kunernueckas u
MTOTEHIMAIbHAs YHEPT U

94

3aK0H COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

95

Ypok-3KcriepuMeHT "IKCIEepUMEHTATbHOE
ompe/ielIeHUE N3MEHEHHSI KWHETUYECKON U
MTOTEHITUATFHOW SHEPTHH MPU CKATHIBAHUH
TeJa M0 HAKJIOHHOM IJI0CKOCTH"

96

[ToaroroBka K KOHTPOIBLHOU paboTe MO




teme "Pabota u MomHOCTh. DHEeprus"

Konrponsnas padora no reme "Pabora u

97 1
MONIHOCTb. DHEprus"

08 Pabota ¢ TekcTaMu 110 TeMe 1
"MexaHudeckoe IBmxeHne"

99 Pa6ora ¢ rekcramu o reme "CtpoeHue 1
BemecTBa"

100 Pabota ¢ Tekctamu 1o Teme "Cuiibl B 1
npupoae”

101 Pabota ¢ Tekctamu 1o Teme "JlaBiaeHue 1
TBEPBIX TEJ, )KUJIKOCTEN U ra3oB"

102 Pabora ¢ Tekcramu o Teme "DHeprusi. 1
[IpocTthie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapnbie  Tlpakruyeckue fllsyqeﬂnﬂ :)Iﬁlt)l:ll;osaTeanue
padoThI padoThI pecypes:
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIBITHBIE 1
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mojaenu TBEpIOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIIECTBA
Ypok-koHpepenmus "Kpucrammdaeckue u
4 amopusle Tena. ['paden. [lonyuenue 1
HCKYCCTBEHHBIX aaMa3oB"
5 CMaunBaHUe U KaMWUISIPHOCTD. 1
[ToBepXHOCTHOE HaATSKEHUE
TennoBoe pacliupeHue u cxaTmue
Termnosoe asuxkenue. Temneparypa
TemmepaTypHbIe HIKAIbI
9 BHyTpeHHs1s sHEpTHUs ¥ c1ocoObI e 1
W3MEHEHUS
10 Buasl Tenonepenaun 1
Ypok-koHpepennus "Micnons3oBanue
11 TETJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LeJsIX dHeprocoepexeHus"
12 KonuuecTtBo TemnoTsl. Y aenbHas 1

TCIINIIOEMKOCTD




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JTMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUIECKOI TPYOKe OT
TeMIeparypbl”

14

YpaBHEHHE TEIJIOBOTO OanaHca.
TennooOMeH u TeI0BOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JlabopartopHnast paborta "HccienoBanue
SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUH
XOJIOJTHOM Y Topsiueit BoAbI"

16

Pemenue 3anay no teme "TemnooOmMeH u
TEIIOBOE paBHOBecHE"

17

Jlaboparopnas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MMOTYYEHHOTO BOAOU
IIpH TEIJIO0OMEHE C HarpeThIM
METaJUTMYECKUM ITUIUHAPOM"

18

[InaBnenue u oTBepIeBaHUE
KPUCTAIJIMYECKHX BEIIECTB. Y Je/IbHas
TEeII0Ta TUIaBJIEHUS

19

Pemtenne 3agaud o reme "llnasienne u
OTBEpACBaHNE KPUCTALTUIECKUX Ten"

20

JlabopaTopHas pabota "OnpeneneHue
paTopHas p p
yIIeIbHON TETUIOTHI TIaBlIeHuUs Jibaa"

21

VYpok-uccnenosanue "CpaBHEHHE NPOLECCOB
TUTABJICHUS KPUCTAUTMUECKUX Tell U
pa3MATr4eHUs MPU HarpeBaHUH aMOP(HBIX

TCI

22

[TapooOpa3zoBaHue 1 KOHJICHCAIIHSL.




Hcnapenue

Kunenne. Y gensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTH

23 TEMIIEPATypPhI KUTIEHUS OT aTMOoc(hepHOTro
JaBJICHUS

24 Pemenwue 3anau mo Teme "lIlapooOpa3oBanue
U KumeHue"
Ypoxk-uccnenoanue "OObsICHEHNE

25 3aBHCHUMOCTH TEMIIepaTyphl KUIIEHUS OT 1
naBiaeHus"

26 HachImeHHbIi 1 HEHACHIIICHHBIN TMap.
BrnaxnocTs Bo3ayxa
Brnaxxnocts Bo31yxa u €€ U3MEpEHHUE.

27 JlaGopatopHnas pabota "Onpeznenenue 0.5
OTHOCHUTENLHOM BIIaXKHOCTH BO3ayXxa"

28 Pemenue 3amau mo teme "BnaxxHocTts"
Pemenue 3agau u ananus curyanui,

29 CBSI3aHHBIX C SIBICHUSMH UCIIAPSHUS U
KOHJICHCAILINH

30 DHeprus TOIMBa. Y IeibHas TEIioTa
CTOpaHHS

31 [TpuHIMIIBI pabOTHI TEIJIOBBIX JBUTATENECH

39 [TapoBas Typ6uHa. /[Burarens BHyTpEHHETO
CTOpaHHS

33 KIIJI TermoBoro aBurarens

34 Pemenne 3amaa mo teme "KII/] TermmoBoro
nsuraress”

35 Ypok-koupepenius "TerioBpie ABUTATENN




Y 3aIllUTa OKPY’KaIoIIeH cpesnl"

36 TemnoBbie mOTEpH B TEIIOCETIX

37 3aKOH COXpaHEHHMSI U IPEBPAIICHHS SHEPTUU
B MEXaHMYECKUX ¥ TEIJIOBBIX MPOIIeccax
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

38 "TemnnoBele siBneHus. Vi3MeHeHne
arperaTHbBIX COCTOSIHUH BeriecTa"
Kontponbnas padota o teme "TermnoBbie

39 sBieHus. Mi3MeHeHne arperaTHbix
COCTOSHUH BerecTna"

40 Onektpuzanus Ten. [[Ba pona 3apsanioB
Ypok-uccnenosanue "McciaenoBanue

41 CIOCO0OOB PA3IMYHBIX BEIICCTB
Ha’3JIEKTPU30BBIBATHCS"

42 BiaumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
DnexTpuueckoe moie. Hanpsok€HHOCTD

43 aneKTpudeckoro noss. [Ipunnun
CYIEPIO3HUIINU IEKTPUIECKUX MONeH

44 Hocurenu snexTprudeckux 3apsaoB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

45 3aK0H COXpaHEHHsI dTEKTPUUECKOTO 3apsiia

46 [TpoBOAHUKY, TUINEKTPUKH U
TTOJTYIIPOBOTHUKH

47 Ypok-koHpepeHHs "DaeKTpu3aus B
IIOBCEIHEBHON XU3HU"

48 Pemenue 3anay no Teme "3aKOH COXpaHEHUS

3JIEKTpUYECKOro 3apsaa”




Dnektpuueckuit Tok. Uctounuku

49 1
AJIEKTPUUECKOTO TOKA
Vpoxk-uccaenosanue "Hccienosanue

50 JIEACTBUSA DJIEKTPUUYECKOTO MOJIA Ha 1
IIPOBOJHUKY U TUAIEKTPUKH"

ol DNEKTPUUECKUN TOK B METAJLIAX 1

52 DNEeKTPUUYECKHUIN TOK B KUJIKOCTSX U Ta3ax 1

53 DneKTpuuecKas 1emnb 1

94 Cuna toka. AMnepmerp 1

55 DneKkTpuyecKoe HampsikeHue. BonbtmeTp 1
Jlaboparopuas padota "COopka u

56 WCTIBITAHHE DJIEKTPUIECKOH 1IN 1
MTOCTOSITHHOTO TOKa"

57 3aBHCUMOCTH CHJIBI TOKA OT HAINPSHKEHUSI. 1
3akon OMa 1t yJacTKa 1enu
Jlaboparopnast paborta "HccnenoBanue

58 3aBHCHUMOCTH CHJIBI TOKa, POTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HANPsKEHUs Ha
PE3UCTOPE U CONMPOTUBIIEHUS pe3ucropa”

59 DNEeKTpUYECKOEe CONPOTUBIIEHUE. Y IeNIbHOE 1
COIIPOTHBIICHHUE

50 Jlaboparopnas pabota "Onpenencaue 1
yIIeIHHOTO COMPOTHBIICHUS TPOBOTHUKA"

61 Pemrenue 3amau no reme "DnekTpuueckoe 1
COIIPOTHBIIEHUE. Y IENIBHOE CONIPOTUBIIEHHE"

62 Pemenue 3ampau no reme "3akon Oma"

63 [TocnenoBarenbHOE U TapaJIeNTbHOE




COCAUHCHU IMTPOBOAHUKOB

64

JlaGopatopnas pabota "IIpoBepka npaBuia
CJIOKEHUS HAIIPSHKEHUN IIPU
MOCJICI0BATEIILHOM COSIMHCHUY JIBYX
pe3uctopos”

65

Pemenue 3amau mo treme
"[TocnenoBarenbHOE U ApAIIEIHHOE
COCAMHEHUS TPOBOJHUKOB"

66

Jlaboparopnas padota "IIpoBepka npaBuia
JUIS CHJIBI TOKA MPU MapajuieTIbHOM
COCMHEHHUH PEe3UCTOPORB"

67

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA Owma
AJI pa3JIMIHOro COCAMHCHUA IIPOBOJAHUKOB

68

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE
MCTOYHUKA ToKa. 3akoH OMa I MOJIHOM
HEeTH

69

Pemenue 3amnau o reme "IJIC, BHyTpeHHEe
COINPOTHBIIEHUE UCTOYHMKA TOKa. 3akoH OMma
JUTS TIOJTHOM 1ieru”

70

Jlaboparopnast pabota "Onpenenenue IJC
U BHYTPCHHET'O COIMPOTUBIICHHUA NUCTOUYHHUKA
TOKa"

71

[IpaBuna Kupxroga

72

JlabopaTtopHas padota "IIpoBepka mpaBu
Kupxroga"

73

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HETUHEINHBIX
3JIEMEHTOB"




74

Pabota snekrpryeckoro Toka. MomHocTb
ANEKTPUYECKOTO TOKA

75

Jlaboparopuas pabota "Onpenencaue
paboThI U MOLTHOCTH JIEKTPHUECKOTO TOKA"

76

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

77

Ypok-koHpepermus "OObsICHEHNE U
MPUHIUI JEHCTBUS JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe
"DreKTpuUecKue 3apsbl. 3apsyKEHHbIE TeNa
U uX B3aumoaencTsus. I10CcTOSHHBIH
AJIEKTPUYECKUM TOK"

79

KouTponbHas pabota mo Teme
"DnexkTpudeckue 3apsabl. 3apsHKeHHbBIE Tena
" UX B3auMoaeucTBus. I1o0cTOSHHDBIN
AIEKTPUICCKUN TOK"

80

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

81

Ypok-uccnenosanue "M3yuenue
MArHUTHOTO IOJS HOCTOSHHBIX MAarHUTOB
MIPU UX OOBETMHEHUH U Pa3ICTICHUH.

Bn3yan1/13aum{ IIOJISI HOCTOSHHBIX MarHUTOB'

82

OmneIT OpcTena. MarauTHoe nosue
NEKTPUYECKOTO TOKA

83

OmngIT AMHCpa. MarsuTtHoe I0JIe KaTyHIKH €
TOKOM. HpI/IMCHCHI/IC QJICKTPOMArdimuTOB B
TCXHUKE




Cuna Amnepa u onpeeneHue eé

84
HaIpaBJICHUS

85 Pemenue 3anay no teme "Cuna Ammnepa u
onpejereHue e€ HarnpaBJIeHUs "
DJEeKTpOABUraTesb OCTOSIHHOTO TOKA.

86 Hcnonb30BaHue 351eKTpoiBUTaTENIeH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE

87 Bcepoccuiickas npoepounas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 Jlaboparopuas padota "M3ydeHue neiicTBUs
MarHUTHOTO TIOJISE HAa MMPOBOJIHUK C TOKOM"

90 VYpoxk-konpepenuus "[Ipakruyeckoe
MPUMEHEHHUE JIEKTPOIBUTaTesIei"

01 JlaGopatopnas pabora "KoHcTpyupoBaHue u
u3yueHue paboThl AMeKTpogBUraTens"

92 JlaGopatopnas pabora "N3mepenue KI1J]
ANEKTPOABUTATEIHHON YCTaHOBKH"

93 OmnpiTel Dapajes. 3aKOH ANEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
VYpok-uccnenosanue "McciaenoBanue

94 W3MEHEHUN 3HAYCHHS U HANIPaBIICHUS
MHIYKIIMOHHOTO TOKa"

Pemrenue 3ampau no reme "3akoH

95 3JIEKTPOMArHUTHOM MHAYKIMu. [TpaBuio
Jlenna"

96 Onektporereparop. CrocoObl MOTydeHUs
ANEKTPOIHEPTUH

97 Ypok-koHpepeHius "IAESKTPOCTAHITUN Ha




BO300HOBIISIEMbBIX HCTOYHUKA SHEPTHH.
[Tpo6Gems! a3xonoruu. TorMBHBIE
3JIEMEHTHI U AJIeKTpoMOoOmIn"

KonrponsHast pabora "DieKTpoMarHuTHbIE

98 | 1
SIBJICHUS

99 Pabora ¢ Texcramu o Teme "Temnnossie 1
SIBJIICHHS"
Pabora ¢ TekcTamu 1o Teme

100 "DneKTpuuecKue 3apsabl. 3apsyKEHHbIE Tea 1
U UX B3auMoencTaue"

101 Pab6ota ¢ Texctamu 1o TeMe "IlocTOSHHBIN 1
AJIEKTPUYECKUM TOK"

102 Pa6oTa ¢ Texctamu o TeMe "MaruuTHbIE 1
SIBIIGHUS U DJIEKTPOMArHUTHASI UHYKIIHS"

OBILIEE KOJIMYECTBO HACOB I10 102 295

I[TPOTPAMME




9 KUIIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue II/I[3y‘leHI/ISI :)Iﬁl?aiosaTeanble
padoThI padoThI pecypes:
Mexanunueckoe aBHKeHue. MarepruaiibHas
1 touka. CriocoObI OnTucaHus 1
MEXaHUYECKOT'O JIBHKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTh 1
MEXaHUUYECKOT'O JIBHKEHUS
3 BexTopHbI€ BETMUNHBI, ONIEPALIUH C 1
BEKTOpPaMHU, ITPOCKLIUN BEKTOPOB
4 Pannyc-BekTop MaTepualbHON TOUKH, 1
IIEPEMEIIEHUE HA IIIOCKOCTH
5 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE 1
6 Pemenue 3ana4 no teme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE ABMKEHHE"
HepasHOoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsiss 1 MTHOBEHHAs 1
CKOpPOCTb T€JIa [P HEPAaBHOMEPHOM
JBUKEHUU
JlaGopatopHnas pabota "Onpexnenenue
8 CpEIHEH CKOPOCTH CKOJIBKEHHS OpycKa 1 1
WM JIBWKEHUS IIapHKa M0 HAaKJIOHHOM
IIJIOCKOCTH"
9 PaBHOyCKOpEHHOE NPSAMOIMHENHOE 1
JBHO)KEHUE. Y CKOpEHUE




10

CKOpOCTb PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocThb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

13

Jlaboparopnas pabota "OnpeneneHue
YCKOpEHUS Tella MpU PaBHOYCKOPEHHOM
NBIKECHUH 110 HAKJIOHHOW IIO0CKOCTH"

14

Pemenue 3amau o reme "IlepemenicHue
[IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
nBIOKeHun"

15

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavaJpHOU ckopocTn"

16

I'padrueckas uHTEpIIpeTaLIUs YCKOPEHUS,
CKOPOCTH, TPOMIEHHOIO ITyTH U
NepEMELICHUS 1T IPSIMOIUHENHOTO
JBAYKEHUS

17

Pemenwue 3anay mo Teme "I padudeckas
MHTEpIpETaIs YCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT O ITYTH U TIEPEMEILECHUS 1151
MPSMOJIMHENHOTO IBMKEHUS"

18

Yckopenue cBoOoaHOTO nageHus. ONbITHI
lanunes




Pemenue 3ampau no reme "Yckopenue

19
cBOOOMHOTO TaIeHUs"

20 JIBm>KeHHe Tenna, OpOIIEHHOTO MO YTIIOM
K TOPU30HTY

21 Pemenue 3amau mo treme "JIBrkenue tena,
OpOILICHHOTO IO/ YIJIOM K TOPU30HTY"
Jlaboparopuas padota "VccienoBanne

22 JBUKCHHSI TeJ1a, OPOIICHHOTO TI0J] YIJIOM K
rOpU30HTY"
Pemrenue 3anau o teme "JIBuxkeHue mox

23 JeICTBHEM YCKOPEHHUsI CBOOOIHOTO
nageHus’

24 JIBU>KeHHE 110 OKPY>KHOCTH

o5 JluneitHast u yriosast CKOpOCTh, IEPUOI U
gacTtoTa

26 CKOpOCTh U YCKOPEHHE MPH JIBXKEHUH 110
OKPYXKHOCTH

97 Pemenwue 3anay no Teme "J[BrkeHue mo
OKpPY>KHOCTH"
Ypok-koHpepeHnus "Pacno3HaBanue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BH0B MEXaHUYECKOTO JIBIKECHUS"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

29 TeMe "MexaHN4eCcKOe IBIKEHNE U
CIOCOOBI €T0 ONUCaHus"
KonTponbhas pabota no teme

30 "MexaHn4yecKkoe OBMKEHNE U CIIOCOOBI €T0

onucauus"




31

IIepBb1it 3ak0oH HproToHa. BexkTop cuiibl

Bropoii 3akoH HeroToHa.

32 PaBHOpelicTByrOIIAs crita

33 Tperuii 3akon Herotona. Cynepnosunus
cuIl

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna
ynpyrocta"
Jlaboparopnas padota "VccienoBanne

36 3aBI/ICI/IMOCTI/IUCI/IJII>I YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. Kosdduuuent tpenus

38 JlaGopatopHnas pabota "Onpeznenenue
KO3 PHUIIMEHTa TPEHUS CKOJIBKEHUS"
JlaGopatopHnas pabora "HccnenoBanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CUJIbI HOPMAJIBHOTO JIaBNeHUs"

40 JIBM>KEHHE TEI 110 OKPYKHOCTH 110
JENCTBUEM HECKOJIBKUX CHJI

a1 3akoH bepHyu U nogbEMHas cuiia
KpbLa
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNabHbIE anmnaparel, Cy/ia Ha

42 MTOJABOIHBIX KPBUTIbSIX, aHTHKPBLIO HA
CKOPOCTHBIX aBTOMOOWJISIX. [IBI>KeHUe
1moe3/1a Ha MarHUTHOM MoyIKe"

43 Cwuia TSOKeCTH U 3aKOH BCEMHPHOTO




TATOTCHUSA

JIBr>KeHHE Tel BOKPYT I'PaBUTALIMOHHOIO

44 nenrpa. [lepas kocMuueckasi CKOPOCTb

45 HesecomocTs 1 nneperpysku

16 PaBHOBeCcue MaTepUaIbHON TOYKHU.
AOGCoOTHO TBEPOE TEIIO

47 MowmenT cuinsl. IIpaBuino MOMEHTOB

48 VYpok-uccnenosanue "OnpeneneHue
LEHTPA TSKECTU pa3IMUHBIX Ten"
Nmnynsc Tena. 3menenne uMmiyinsca.

49 Nmnynbe cuiibl. YIIpyroe u Heynpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPAHECHUS
UMIIyJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3anau o teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBIOKeHHe"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U
CHJIBI TPEHUS
JlaGopatopHnas pabota "Onpexnenenue

55 paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBM>KEHUH TeJla TI0 TOPU30HTATILHON
MOBEPXHOCTH"

56 CBs13b 5Hepruu u paboThl

57 Jlaboparopnas pabota "Onpenencaue




paboThI CHIIBI YIPYTOCTH IPHU MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HECIIOABUXKHOTO U

MOJABUKHOTO OJIOKOB"

58

ITorenumanpHas SHEpPIrust

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUUn

60

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

61

Pemtenue 3amay mo reme "3aKOHEI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKON
sHeprun"

62

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "B3aumonelicTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbHas pabota mo Teme
"B3anMoaelcTBUE TEI. 3aKOHBI
coxpaHeHus"

64

KonebarenbHoe nBuxenue. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: epro/,
4acToTa, aMIUIUTYAa

65

MareMaTryeckuil ¥ py>KUHHBIA
MasTHHKHU. JlabopaTtopHas pabora
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA

KoJieOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopHas pabota "HccienoBanue
3aBHCHMOCTH TIepro/ia KoeOaHui
MPYXKUHHOTO MasiTHUKA OT MaccChl rpy3a”

67

I"apmoHnueckue xKojaebaHus




68

Jlaboparopuas pabota "N3mepenue
YCKOpEHHUs: CBOOOHOTO NaieHUs"

69

3aryxatomue Konebanus. BeiHyk1eHHbIC
koseOaHus. Pezonanc

70

IIpeBpaiienue 3Hepruu npu
K0J1e0aTeNbHOM ABMKEHUU

71

VYpok-uccnenosanue "lIpoBepka
HE3aBUCHMOCTH NIEpro/1a KoJeOaHMi
rpy3a, HOJBEIICHHOTO K JICHTE, OT MacChl

rpy3a"

72

MexaHU4eCcKHe BOJHBI: IMPOJO0JIBbHBIC U
ITOIICPCYHBIC

73

CpoiicTBa MEXaHMYCSCKHUX BOJIH. I[J'II/IHa
BOJIHBI U CKOPOCTH eé PacIpoOCTPpaHCHUSA

74

Ypoxk-uccnenoanue "Habmonenue
uHTephepeHH U TU(PAKIIMK BOJIH HA
MTOBEPXHOCTH BOABI"

75

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

76

3Byk. Pacnipoctpanenue u otpaxeHnue
3ByKa

77

Pemenue 3anay no teme "3Byk"

78

Ypoxk-uccienoBanue
"OKCIIEpUMEHTAIBHOE ONPEACIICHHE
r'paHull 4aCTOThI CJIBINIMMBIX 3BYKOBBIX
KoJieOaHui"

79

I'poMKOCTB 3ByKa U BBICOTA TOHA.




AKyCTHYECKUI pE30HAHC.

Ypoxk-uccnenoanue "Habmonenue u

80 00BSICHEHHE aKyCTHYECKOT0 pe3oHanca"
Wudpa3syk u ynerpa3Byk. Kondepenmus

81 "Hcnonb30BaHue ynbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUMIX"

82 DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMArHUTHBIE BOJIHEI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
VYpoxk-koupepenuus "Llkana
AJIEKTPOMArHUTHBIX BOJIH. Vcnonp3oBaHne

84 ANEKTPOMArHUTHBIX BOJIH JJIS COTOBOM
cBsi3u. Paguonoxkarus. KocMuueckas cBs3b

85 Pemienue 3a1a4 Ha onpe/eieHNe YacTOThI
Y JITTMHBI 3JIEKTPOMAarHUTHON BOJIHBI

86 DJeKTpoMarHuTHas pupojia CBeTa.
CxopocTsb cBeTa

87 BosiHOBBIE CBOlICTBaA CBETA:
uHTepdepeHus 1 nudpaxuus

88 JlydeBast MOJIEITb CBETA U TEOMETpHUYECKast
onTuka. MicTouHuKM cBeTa

89 [IpssMonrHENHOE pacIIpOCTPAHEHNE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxxeHHs cBeTa. [lmockoe 3epkaino

01 [TocTpoenue n3obOpaxkeHu,
c(hOpMHUPOBAHHBIX 3€PKATIOM

92 [Ipenominenue cBera. 3aKOH PEITOMIICHUS




cBera. IlomHoE OTpaXCHUC CBCTA.

Jlaboparopuas padota "Hccrnenoanue
3aBUCHMOCTH yTJIa IIPEJIOMJICHUS OT yriia

%3 Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccinenosanue "AHanus u
00BSCHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepeHnus "Micnons3oBaHue

95 MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 Jlunza, xox mydeil B TuH3e

97 ®dopmysa TOHKOH JIMH3BI
Jlaboparopnas pabota "Onpenenenue

98 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM
CHJIBI cOOMparoIIen JTUH3bI"

99 [Tonmy4yenne n300paXkeHU C TOMOIIBIO
cobuparoIiel 1 pacceuBaroIIen JIUH3
Ypok-koupepenuus "Ilpunnun gecTBus

100 OINITUYECKUX MPUOOPOB (MUKPOCKOII,
teneckorn, ¢poToanmnapar)"

101 I'ma3 xak onruyeckas cucrema.
bin30pykoCTh 1 1aTbHO30PKOCTh
Pa3noxxeHue 6enoro ceera B CIEKT.

102 Omnertel HetoToHa. Crnoxxenune
CTIEKTPAJIbHBIX IBETOB. Jlpicriepcust cBera
Ypok-nipaktuky™m "HabmrogeHue u

103 0O0BSICHEHHUE OIBITOB TIO PA3JIOKCHHIO

6emnoro cera B criekTp. [lonyuenue




0eIoro mBeTa Mpy CI0KEHUH IIBETOB"

Omnsitel Pe3epdopaa u rutanerapHas

104
MOJIENb aTOMa
IToctynatel bopa. Moneins aroma bopa.

105 Hcnyckanue u MOIIONIEHUE CBETa
aTOMOM.

106 KBanrsl. JIuneiuarpbie criekTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JMHENYATBIX CIIEKTPOB
M3IIy4eHHS U UcyckaHus"

108 PamnoakTuBHOCTE. Anb(ha-, Oera- u
raMMa-u3J1y4eHust

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

110 PannoaktuBHbIE IpeBpanieHus. Mzoromnsl

111 [lepuon nonypacnana
VYpoxk-koHpepenuus "JlelictBue

112 PalnOAaKTUBHBIX M3JIy4E€HHH Ha )KUBbIE
OpraHu3Mbl. 3alIUTa OT PaJAUOAKTUBHOTO
n3nydeHus"

113 SnepHble peakuuu. 3aKOHbI COXpPaHEHUS
3apsA7J0BOI0 U MacCOBOT'O YHCET

114 DOHeprust cBA3M aTOMHBIX sjiep. CBs3b
Macchl U SJHEPTUH

115 Pemenue 3ampau no reme "SnepHeie
peakuu. JHeprus cBs3u"

116 Peakuuu cunTe3a u neneHus saep.

Uctounuku sHeprun CosiHIa U 3BE31T




VYpoxk-koHbpepenus "SnepHast sHEpreTUKA.

117 DKOJIOTUYECKUE TIPOOIEMBI SACPHON
SHEpreTuxu"
[ToaroroBka K KOHTPOJIBHOU paboTE MO

118 teme "Konebanus u BoHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"
Kontponbnas padota o teme "Konebanus

119 ¥ BOJIHBI. CBETOBBIC Y KBAHTOBBIE
SIBJICHHS"

120 Pemenue pac4eTHBIX IO TeMe
"MexaHnueckoe aBrxenue"

121 Pemrenne pacueTHBIX M KAYECTBEHHBIX
3azad4 mo reMme "Bzaumoneiictsue tea"
Pemenne pacueTHBIX U Ka4€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPruM U UMIlysbca"

123 Jlaboparopnbie pabOTHI 11O TEME
"MexaHndeckoe ABKeHue"

124 JlabopaTopubie pabOTHI 11O TEME
"BzanmopeiicTeue Tea'"

125 JlabopaTtopHsbie paboTsl 1o Teme "[IpocThie
MeXaHNu3MBbI"

126 Pemenne pacueTHBIX M Ka4eCTBEHHBIX
3a1a4 o teme "'TennoBsle mpoueccs”

127 Pemenne pacueTHBIX M Ka4eCTBEHHBIX
3as1a4d 1mo reMe "'BiaxxHOCTh"

128 Pemenne pacueTHBIX M Ka4eCTBEHHBIX

3anau o teme "KIIJ[ TermoBbix




nBuraresieii"”

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

129 3a/1a4 1o TeMe "3aKOHBI IOCTOSTHHOTO 1
TOKa"

130 Perienue pacueTHbIX U Ka4eCTBECHHBIX 1
3ana4 o reme "KIIJI anexTpoycranoBok"

131 Jlaboparopabie paboOThI 110 TeMe ""3aKOHBI 1
MMOCTOSIHHOTO TOKa"

132 JlaboparopHbie pabOTHI 110 TEME 1

"CBeTOBbI€ gBIcHUS"

133 Pabora ¢ Texctamu o Teme "3aKOHBI 1
COXpaHEHUs B MeXaHUKe"

Pabora ¢ Tekcramu o teMme "KosieOanus u

134 " 1
BOJIHBI
Pabora ¢ Texkcramu o teme "CBeToBBIE

135 | 1
SIBJIEHUST

136 PaGora ¢ Texcramu o teme "KBaHToBas u 1
sanepHas gusmnka"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136 3 245




IMPOBEPSIEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

14

1.5

1.6

1.7

1.8

pa3InyaTh SIBJCHUS [0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONIMX JAHHOE (PU3NIECKOEC SIBIICHUE

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBJIEHHA B
OKpY’KaloIlleM MHUpE, B TOM uuciie (U3UYECKUe SIBICHUS B MPHUPOJE, NPU
3TOM TEpPEeBOJAUTHh MPAKTHUECKYI0 3ajayy B y4eOHYI0, BBLIEIATH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UIECKUX SIBICHUN

OINKCBIBATh M3y4YEHHbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, UCIOJb3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU HPAaBUIBHO  TPAKTOBATh
(bu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IUHULIBI
¢u3nYecKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIUE JAHHYIO
¢u3MUecKyr0 BEIMYUHY C JPYTMMH BEIMYHMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH

XapaKTCpPU30BaTb CBOICTBa TCII, (I)I/IBI/ILIGCKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIb3Ys HN3YUCHHBIC 3aKOHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUMCbIBATh €T0 MATCMATUYCCKOC BBIPAKCHUC

OO0BSCHATD (PU3NYECKHE SABICHUS, IPOLIECCHl U CBOICTBA TEJl, B TOM YHCIE U
B KOHTEKCTE CUTyallull MPAaKTUKO-OPHEHTUPOBAHHOT'O XapaKTepa: BhISABIATh
NPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHHE U3 1 — 2 JOrMyecKux
IaroB ¢ omnopoil Ha 1 — 2 W3y4eHHbIX CBOMCTBa (U3NYECKUX SBICHUH,
(bU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemate pacué€THele 3amauyd B 1 — 2 [EHCTBUA, UCHOJB3YS 3aKOHBI U
bopmynbl, cBs3bIBaoMe (PU3MYECKHE BEIUYMHBL: HAa OCHOBE aHalIMu3a
YCIIOBHS 3aJlaudl 3allMChIBaTh KPATKOE YCIOBHE, MOJICTABIATH (hU3NYECKHE
BEIMYMHBI B (OPMYNBI M TPOBOAUTH PACUETHI, HAXOJIUTHh CIIPABOYHBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBATh PEaTUCTUYHOCTh
MOJTy4eHHOU (PU3NUECKON BETMUNHBI

pacrio3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO pELIMTh MpPU MOMOIIU
($U3MUEeCKUX METO/I0B, B OMMCAHUU HCCIIEIOBaHUS BBIIEIATH MIPOBEPIEMOe
IIPEII0JIOKEHNE (TUIIOTE3Y), Pa3iInyaTh U HHTEPIPETUPOBATH MMOTYYEHHBIN
pe3ynbTaT, HaXxOAuTh OMIMOKM B XOJE OIbITa, Je/laTh BBIBOJLI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOTIOACHUIO GU3MUCCKUX SIBICHUIN WM HU3UICCKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEIIOI0KCHUS, COOMpATh
YCTAHOBKY M3 MPEIOKEHHOTO 00OpYIOBaHHUs, 3alIUCHIBATh XOJ OIbITa U
(GbopMyITUpPOBATH BBHIBOJIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
IUGpPOBBIX MPUOOPOB, 3alUCBHIBATh II0Ka3aHUs INPUOOPOB C YU4ETOM
3aJJaHHOM a0COIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUECKOW BEIIUYMHBI OT
IpYrol ¢ HCIONb30BAaHUEM MPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCJeNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIeAys MpeaJoKeHHOMY IUlaHy, (PUKCHpOBATh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (DH3UYECKMX BEIIMYMH B BHJE
MPEIUIOKEHHBIX TA0MHMI W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
M CCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKHX BEIMYUH, CIELys
IPEUIOKEHHOH MHCTPYKLUM: IpPU BBIIOJHEHUH H3MEpPEHHH CcoOHpaTh
OKCIIEPUMEHTAJIBHYI0 YCTAaHOBKY UM  BBIYUCISITH 3HAYEHHE HCKOMOU
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1ad0paTOpHBIM
o0opynoBaHruEeM

yKa3bIBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh IMPUHIMIBI  JIEHCTBUS  W3YyYCHHBIX HPUOOPOB |
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMUCAHUS, UCHOIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNTE  TPUMEPHl  (HAXOAWTh  HWH(pOpPMAIMIO O  mpuMepax)
NPAaKTUYECKOr0 HCMOJIb30BaHUS (DU3NYECKMX 3HAaHUM B MOBCEIHEBHOI
XKHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpalleHuu ¢ npubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0POBbs M COOIOIEHUS] HOPM
HKOJIOTUUECKOTO MOBEJICHUS B OKPY’KaIOLIel cpefe

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGopManuu B cetu VHTepHeT B
COOTBETCTBUH C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIINUXCS
3HAHUH M NYyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
uHpOpMaALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUMBOHMIIM MOXKET OBITH
HEJOCTOBEPHOMI

MCIIOJIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3aJaHUN Hay4YHOMOIYJISIPHYIO
JUTEpaTypy (PU3MUECKOrO COAepkKaHUA, CIIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu IHrepHer, Bnaaerb NpuU€MaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHbIE KpaTKHE NMUCbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpPMAIMH (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB WU
Y4eOHBIX HMCCICIOBAaHUMN, MPU ATOM TPAMOTHO HCIIOJIB30BaTh W3YUCHHBIN
MOHATUWHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauen

1.19

8 KUIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN pPacCHpeaessaTh
0053aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJlauaMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JEHUCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYIIbl,  BBICTPAUBaTh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsi MHEHHE OKPYXKAIOLINX

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIBb30BAaTh IIOHATHUA

1.2

1.3

14

1.5

1.6

1.7

pa3nyaTh SIBJEHUS [0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIONINX JAHHOE (PU3NICCKOEC SIBICHUE

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIEHUA B
OKpY’KaloIleM MHUpE, B TOM uuciie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
TOM TEpPEeBOJUTHh MPAKTHUECKYI0 3ajady B y4eOHYI0, BBLIEIATH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3UUECKUX SBICHUIN

OINKCHIBATh M3yUYEHHbIE CBOMCTBA Tl M (PU3NYECKHE SBJICHUS, MCIIONB3YS
¢u3nyeckue  BEIMYUHBI, @PU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3n4ecKuif CMBICT MCIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS MU EIUHMIIBI
Gu3nUecKux BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyl0 BEIWYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH

XapakTepu30BaTh CBOMCTBa Tel, (QU3WYECKUE SBIECHUS U TPOIECCHI,
WCIIONb3ysl  U3YYEHHBIE 3aKOHbI, IpU OTOM  J1aBaTh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BhIPAKEHUE

0OBACHATH (I)I/ISI/I‘ICCKI/IC nponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B
KOHTCKCTC CI/ITyaL[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 0o0BsicHeHHE U3 | — 2 JOTHYEeCKUX
maroB C IMOMOIIIBIO 1 -2 HU3YYCHHBIX CBOMCTBaA (1)I/I3I/I‘ICCKI/IX HBHCHHﬁ,
(1)I/I3I/I'—IGCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemars pacu€THele 3ajaud B 2 — 3 JEHCTBUSA, UCHOJB3YyS 3aKOHBI U
dopmynbl, cBs3bIBaoOIIMEe (DU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIHU3a
YCHOBUs 3aJayd 3allMCBhIBATh KPATKOE YCIIOBHE, BBIABIATH HEAOCTATOK
JAHHBIX JJIs  pelleHus 3aJaud, BBIOMpAThb 3aKOHBI U (POPMYIIBL,
HeoOXoauMble i €€ pelleHHs, NPOBOAUTH pacdy€Thl M CpaBHUBATh




MOJIY4YCHHOC 3HAUCHUC (1)1/13qu01<0171 BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOpPBIC MOXHO pPCIIUTL IIpU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIIOJB3Yysd ONHUCAHHUC HUCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATh IPABUJIBHOCTH nopsaka
MMPOBCACHUA UCCIICA0OBaHMA, ACIaTh BBIBOABI

POBOIUTH OTBITHI 10 HAOIIOJCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHPOBATH MPOBEPSEMBIC IMPEINOJIOKCHUS, COOUPATh
YCTaHOBKY M3 MPEIJI0KEHHOTO 00OpYJIOBaHHUS, OMHCHIBATH XOJ OIbITA U
(bopMyITHUPOBATH BBIBOIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAaHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTAThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHNC 3aBUCUMOCTH OJIHOM (bHSPI‘I@CKOfI BCIMYMHBI OT
I[pyTOfI C HUCIIOJIBb30BaHHECM IIPSAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTaThl HOJ'Iy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ n l"pa(bI/IKOB, ACJIaTh BbIBOJBI IO PE3YyJibTaTaM
HUCCICI0OBaHUA

MpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, (Q1(19%1
HpeHHO)KeHHOﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJIMYHNHBI

co0roaaTh mpaBuiia TEXHUKHA OE30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
o0opynoBaHuEM

1.14

XapaKkTepU30BaTh MPUHIMIBI  JIEWCTBHS  W3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OINMCAHMS, UCIIONB3YsS 3HAHUS O
CBOMCTBAaX  (pU3MYECKUX  SBJICHUM ©  HEOOXOIuWMble  (hU3UYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIE
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHbBIM PUCYHKaM, COCTaBJISATb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEeAOBaTeIbHBIM W NapalieIbHBIM
COEIMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIEeH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAUTh  HMH(poOpMaIMIO O  MpUMEpax)
MIPAKTUYECKOIO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalleHuu ¢ mpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKaIOLIEeH cpelie

1.17

1.18

OCYIIECTBIISATh MOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX MCTOYHUKOB BBIACNATh UH(POPMALIHMIO, KOTOPAas SBIISETCS
IIPOTUBOPEUNBOM UM MOXKET OBITh HEJJOCTOBEPHOI

HCIIOJIb30BAaTh IPU BBIIIOJIHCHUN y‘Ie6HBIX 3aJlaHui HayYYHO-TIOMYJISIPHYTO




JUTEpaTypy (PU3MUECKOrO COACpKAaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHrepHer; BiageTb NpuUéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IMCHMEHHBIC M KpPATKHE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJbKUX HCTOYHUKOB (DU3HUYECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIILCKOM JEATSILHOCTH, [TPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH TOHATUHHBIA —ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTAIIMEH

1.20

OpU BBINOJHEHHUH YYEOHBIX NPOCKTOB U HCCIECJOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJla4aMHM, CJICIUTH 3a BBINIOJIHEHHEM IUIAHA JCHCTBUM U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
JESATEIIBHOCTD I'PYIIIBI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3alMOJEHCTBHE,
HPOSIBIISISI TOTOBHOCTD pa3pelaTh KOH(IMKTHI

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIOJIB30BAaTh U3YYCHHBIC ITIOHATUSA

pa3jindaTthb ABJICHUA 110 OIMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/BI/ILIGCKOC SAIBJICHUC

1.3

pacrno3HaBaTh  MpPOSBIEHUE  U3YYCHHBIX  (PU3MUECKUX  SBICHUH B
OKpYXXaroIlleM MHpE, B TOM 4YHciie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
TOM TEpPEeBOJIUTHh MPAKTHUECKYI0 3ajayy B y4eOHYyI0, BBLIEIATH
CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

14

ONMCHIBaTh M3YyUEHHBIE CBOICTBA Te€l U (PU3UYECKHE SBIICHUS, MCIOIb3YS
¢uznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHULIBI
Gu3nUecKux BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nuecKkyro BEIMYMHY C JPYTUMH BeJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUUH

1.5

XapaKTEpHU30BaATh CBOICTBa TECII, q)HSquCKI/Ie ABJICHUSA MW IIPOLECCCHI,
HCIIOJIBb3Yys HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBECCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUMCbIBATh €0 MAaTCMATHYCCKOC BhIPAKCHUC

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(bHU3HYECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

1.7

pemath pacué€THble 3amaud (omuparoliecs Ha cuctemy u3 2 — 3
YpaBHEHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3allUChIBaThb KpaTKOE
yCIIOBHE, BBIBJIATH HEAOCTAIOUINE WIM W30BITOYHBIE TAaHHBIC, BHIOMPATH
3aKOHBI U (OpPMYJbl, HEOOXOAUMBIE ISl PELICHMs], POBOAUTE PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IIOJIyYCHHOTO  3HAYEHHUA  (PU3UUECKOM
BEJIMYUHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, HWCHOJIB3Yysl OINUCAHUE WCCIEIOBAaHUS, BBLICIATH
IpOBEpAEMOE  IPEANOJI0KEHNEe, OLEHMBATh IPAaBUIBHOCTh  IOpSAAKA
IOPOBEICHUS  UCCIICAOBAaHMs, Je€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 11O HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH WIIN (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOATEIbHO COOMpATh YCTAHOBKY W3 H30BITOUHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJIUTH NPU HEOOXOAMMOCTH CEPHI0 NPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYyCHOE paccTOosHuE
coOuparonield  JTUH3bI), OOOCHOBBIBATH BBIOOpP CIOCO0a HM3MEpPEHUS
(u3MepuTeIpLHOTO MpUbOOopa)

1.11

NPOBOJIUTH  HCCIENOBAaHME 3aBHUCHUMOCTEH (U3MYECKHX BEIMYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: TIJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIHO ~ COOMpaTh  YCTAHOBKY, (DUKCHUPOBaTh  pPEe3yIbTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PHU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeaTh BHIBO/BI IO PE3yJIbTaTaM HUCCIIEI0BaHMS

1.12

MMPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYyA npennomeHHoﬁ UHCTPYKIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘léTOM 33.IlaHHOI7I
MOTrpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
00opyI0BaHEM

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3UYECKUX MOJIENEeH:
MaTepuaigbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHasi MOJIeNIb aToMa, HyKJIIOHHasi MOJIEb
aTOMHOTO sipa

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUS  HM3YyYEHHBIX NPUOOPOB H
TEXHUUYECKHUX YCTPOMCTB C ONOPOIl Ha MX OMMCAHMS, MCIOJIb3ys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBICHMH M  HeoOXomumble  (puznueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTETHHBIX MPUOOPOB U TEXHOJIIOTUYECKUX MPOLECCOB MpHU
pelieHnrd  y4yeOHO-TIPAaKTHMYECKUX  3a/ay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHUH B IIIOCKOM 3epKajie U coOUparouieit muH3e

1.17

OPUBOJIUTL  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HWCIONB30BaHUS (U3MUYECKUX 3HAHUW B MOBCEIHEBHOM
JKU3HHU I oOecriedeHuss 0€30MacHOCTH MPpU OOpalieHuH ¢ MpuOopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsI M COOIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYIIECTBIISITh TMOMCK HWHGpOpMANMUU (PHU3MUECKOTO COACPKAHUS B CETH
WuTepHer, camMocTosSTeNbHO (HOPMYIHpYsl MOMCKOBBIA 3ampoC, HAaXOAUTh
MyTH ONpEeNIeHNs JOCTOBEPHOCTH MOJIYYeHHOH HMH(GOpMalMu Ha OCHOBE
MMEIOIIMXCS 3HAHUHU U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro CoAepKaHHs, CIIPABOYHBIE MAaTEPHAJIbI, PECYpPCHI
cetu HHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

CO371aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIIATh PE3YJIbTAThl MMPOCKTHON WMIIM MCCIIEI0OBATEIBCKON
JIEATEIIbHOCTH, ITPX 3TOM I'PAMOTHO HCIOJIb30BaTh U3YYEHHBIN MOHSITUHHBINA
anmapar Hu3y4aeMoro paszziena (U3MKH U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCICIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB  paclpeAesiTh OO0S3aHHOCTM B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUU U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHMBaTh COOCTBEHHBIH BKIAJ B
JESTENIbHOCTh TPYIIBI, BBICTPaUBaTh KOMMYHMKAaTHBHOE B3aUMOJCHCTBHE,
MPOSIBIISIE TOTOBHOCTD pa3peniaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KUIIACC

Kon Kon
pa3aesia  3JieMeHTa
®U3BUKA U EE POJIb B IIO3HAHUU OKPYKAIOIIIET'O MUPA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

®usuka — Hayka o npupogne. SAsnenus npupoxast. Pusnyeckue
1.1 SIBIICHUS: MeXaHHUYECKHUe, TEIIOBELIC, 3JIEKTPUYECKHUE,

MarHuTHBIE, CBETOBBIE, 3BYKOBbIE

®dusnueckue BeIMUUHBL [3MepeHHe (U3NYECKUX BEJIUYMH.
1.2 Puznueckue pUOOpHI. ITorpemnocTs U3MEPEHUM.

Me:xyHapoiHasi cucTeMa €IMHULL

ECTCCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHUA: Ha6JIIO,Z[eHI/IC,
INOCTAHOBKA HAYYHOI'O  BOIIPpOCa, BbIABUIXCHUC  THUIIOTES,

1 13 AKCIIEPUMEHT o IIPOBEpPKE THUIIOTE3, 00BsACHEHHE
Ha0JII0J1aeMOT0 SIBJICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUH C TIOMOIIBIO MOIeIIeH
[TpakTuyeckne paboOTHI:
N3mepenne paccTOsTHUN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

Ornpesenienrie pa3MepoB MaJIbIX TeJl.
W3mepenne TemmepaTyphl NP  MOMOIIM  KUIKOCTHOTO
TEPMOMETpA U AaTYHKA TEMIEePaTyphI

[NEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHUUN BEILIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMBI W MOJICKYJIBI, HX Pa3sMEpPhI.

2.1
OHBITLI, JAOKa3bIBAOIHUE JUCKPETHOC CTPOCHNE BCIICCTBA

99 JBuxenune wyactuil BemecTBa. CBSI3b CKOPOCTU JABHXKEHHUS
' 4acTHIl ¢ TeMIeparypoil. bpoyHoBckoe aBrkenue, 1uddysus

23 BSaHMOﬂeﬁCTBHG YJacCTull BCIICCTBA: IIPUTAKCHHUEC U

OTTAJIKUBAaHHUE

2 ArperaTHbl€ COCTOSIHUS BELIECTBA: CTPOEHHUE T'a30B, KUIAKOCTEN
94 U TBEPABIX (KPUCTAJUIMYECKHX) Tel. B3auMocBs3b Mexay
' CBOMCTBaMM BELIECTB B PA3HbBIX arperaTHbIX COCTOSHUAX U HMX

aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[TpakTiueckue pabOTHI:
2.6 Ornenka JauaMerpa aToMa METOJIOM PSIOB (C MCIOJIb30BaHUEM

dororpaduii).




OMnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpIThl IO OOHAPYKEHUIO JIEHCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnudeckoe IBM)KCHHE. PaBHOMEpHOE W HEpaBHOMEpPHOE
NIBIDKEHUE

3.2

Cxopoctb. CpenHsis CKOPOCTh P HEPAaBHOMEPHOM JBH)KEHUU.
Pacuér myTu 1 BpeMeHH JBIKCHHUS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUM. B3auMopelicTBue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tel. Macca kak mepa
WHEPTHOCTH TeJla

ITnotHocts BemecTBa. CBA3b IUIOTHOCTH C  KOJUYECTBOM
MOJIEKYJI B €JMHMIIE 00bEMA BEILECTBA

Cuta KaK XapakTEepUCTHKA B3aUMOICUCTBHS Tel

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3aMepenue cuibl ¢ MOMOIIBIO
JTMHAMOMeETpa

SIBneHue Tarorenus u cuia TskecTH. Cuila TSHKECTH Ha IPYTUuX
mraHeTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

CroxxeHue CWJI, HampaBJIE€HHBIX IO  OJHOM  MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

[TpakTuyeckue paboOTHI:

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO JIBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jasee).
OnpezneneHue cpefaHed CKOPOCTH CKOJIbXKEHHs Opycka HIu
[IapyuKa MO HAKJIOHHOW miockocTH. OmnpeneneHue MIOTHOCTU
TBEpAOro Ttena. ONBITHI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTD
pacTspkeHus (gegopmaii) Npy>KUHbl OT MPHUIIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tejla M XapakKTepa CONpPHUKACAIOIIMXCS
IMOBEPXHOCTEN

3.11

@usnueckue SBICHUS B NPUPOJAE: IPUMEPBl JIBHKEHHUS C
pPa3IMYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHBOM IPHUPOJE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne T1BEpmoro Tenma. CmocoObl  yMEHBIIEHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUA

JlaBnenue raza. 3aBUCHMOCTb JaBJ€HHA Taza OT 00BbEMa,
TeMIIepaTyphbl




4.3

Hepenaqa JaBJICHUA TBépIU:IMI/I TCJIaMH, XKUJAKOCTAMU U Ira3daMu.
3akoH ITackang. [TneBMaTHUeCKHEe MAIIMHEI

4.4

4.5

4.6

3aBUCHUMOCTD JaBJICHUS KUJKOCTH oT TITyOHWHBI.
I'mapocratnueckuit  mapagokc. CooOmarommecss  COCy/bl.
[M'uppaBnuyeckre MEXaHU3MbI

Atmochepa 3emsmm u armocdepHoe mgamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYMHOM  000jouku  3emum.  OnbIT
Toppuuemnu. 3aBHCHMOCTh  aTMOC(EPHOTO  JABICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  atmocdepHoro  aaeneHus. [lpuboper s
U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBME XUIKOCTM M Tra3a Ha IOIPYKEHHOE B HUX TEJO.
BrrTankuBaromias (apxumMenioBa) cuiia. 3akoH Apxumesna

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejda B BoJEe OT 00bEMa
MOTPYKEHHOW B  XKUAKOCTh 4acth Tena. OnpexneneHue
BBITAJIKMBAIOIIECH CUJIbI, JEMCTBYIOIIEH Ha Teo, MOrpYyKEHHOE
B JKUIKOCTh. [IpoBepKa HE3aBUCUMOCTH BHITAJIKUBAIOIIICH CUJTBI,
JICUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh  BBITAIKHMBAIOIICH  CHIIBI,
JIeHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOrpyKEHHOMN B
JKMAKOCTh YacTH Teda H  OT IUIOTHOCTH  KUJKOCTH.
KoHcTpynpoBanue apeoMerpa Ui KOHCTPYMPOBAHUE JIOJKU U
omnpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

411

TexHuueckue YCTPOWCTBA: cooOI1maronuecs COCYIBI,
YCTPOMCTBO BOJOIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MOPIITHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT A

5.1 Mexanudeckas pabora

5.2 MexaHnueckas MOIIHOCTb

53 [TpocTble MEXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiio paBHOBECHS phluara

5.4 [TpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKy
«3on0TO€ TpaBWIO» MexaHukd. KordduuueHt mosae3Horo

5.5 neiictBuss MexaHu3MoB. lIpocTeie MexaHM3MBI B OBITY H
TEXHUKE

5.6 [ToTennuanpHast SHEPTUH TeJIa, TOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus




58 ITonHass MexaHuWyeckas DJHEpPrus. 3aKkOH H3MEHEHHUA U
' COXpPaHEHHsI MEXaHUYECKOH SHEPruu
[TpakTuyeckue paboOTHI:
Onpenenenne pabOThl CWIIBI TPEHUS INpU PABHOMEPHOM
5.9 JBIKEHUM  Tela IO  TOPU3OHTAJIbHOW  IIOBEPXHOCTH.
' Uccnenosanue ycinoBuil paBHoBecus peiuara. M3mepenne KIIJ]
HAKJIOHHOM  IUIOCKOcTU. M3yueHwe 3akoHa  COXpaHEHHUs
MEXaHUYECKOU sHeprun
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHuuueckue YCTpOMCTBA: phlyar, MOJIBH>KHBIN u
511 HETOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBbITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasjena  3JieMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON Teopuu
6.1 cTpoeHusl BemecTBa. Macca u pasmepbl MosieKyid. ONbITHI,
' MOJITBEP>KIA01I1E OCHOBHBIE HOJIOKEHUS
MOJIEKYISIPHOKMHETHYECKOIN TeopuH
6.2 Mopenu TBEPAOTO, >KUIKOTO W Ta3000pa3HOTO COCTOSHHM
' BenlectBa. Kpucrannuueckue u amopdHble Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE TI0JIOKEHUI MOJIEKYJIIPHOKMHETUUECKON TEOpUHU
6.4 CmauuBaHue M KanWUISPHbIE SIBICHUS
6.5 TemoBoe paclIupeHne U CKaTue
6 6.6 Temnepatypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBYDKEHUS YaCTHIL
6.7 Buytpennsis sHeprus. CnocoObl H3MEHEHHMsS BHYTPEHHEU
' SHEPruM: TEIJonepeaaya U COBEpIIeHNE padoThI
6.8 Bunel  Temonepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITy4YeHUE
6.9 KonuuecTBo TemnoTel. Y aenpHas TeMI0EMKOCTh BEIIeCTBa
6.10 TennooOMeH U TemIoBOE paBHOBECHE. YpaBHEHHE TEILUIOBOTO
' basamca
6.11 [InaBneHne W OTBepACBaHME KPHUCTAIMYECKUX BEIIECTB.
' VY aenbHast TEIIIOTA TUIABICHUS
6.12 [TapooOpa3zoBanne u xkoHaeHcanusi. Mcmapenne. Kumenwue.




VY nenbHas TEIIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13 BnaxuocTs Bo3yxa
6.14 DHeprus TOTUIMBa. Y IeJbHas TEIJI0Ta CrOPaHUs
[Tpuniunsl paboTsl TemaoBbix asurareneir KIIJ teroBoro
6.15 aBurarens. TemioBble JBUTAaTeNM M 3allUTa OKpYKArOLIEH
cpensl
6.16 3aKOH COXpaHEHUS W IMPEBPALICHUS HHEPrUM B TEIUIOBBIX
' nporeccax
[TpakTuueckue paboThI:
OnpIThl IO OOHAPYXKEHUIO JIEHCTBUSL CHJI  MOJIEKYJISIPHOTO
MPUTSDKEHUSL.
OnbIThl IO BBIPAIIMBAHUIO KPUCTAJLJIOB [TOBAPEHHON CONM WIIU
caxapa.
OnpITel 10 HAONIOACHHUIO TEIJIOBOTO PACHIMPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.
Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IIMPHUIIA.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb JABJIECHUS BO3/1yXa
oT ero 00bEMa M HarpeBaHMsI WU OXJIAXKICHHUS.
6.17 [TpoBepka rumoresbl JMHEHHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA
' KUAKOCTU B TEPMOMETPUYECKOM TPYOKE OT TEMIEPATypHI.
HaGnronenne w3MeHeHUss BHYTPEHHEW DSHEpPruM Teina B
pe3yJibTaTe TEIJIonepeaadu U padoThl BHEIIHUX CUIL.
UccnenoBanue sBieHHS TEIIOOOMEHA TP  CMEIIMBAHUH
XOJIOJHOW U ropsiuei BOJBI.
Omnpenenenne KOJIMYECTBA TEIUIOTHI, NMOJTYYEHHOTO BOJOM Mpu
TEMI000MEeHe C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.
Omnpenenenue yeiabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHusl.
Ornpenenenre OTHOCUTENBHON BIIaXKHOCTH BO3yXa.
Omnpenenenue yeabHON TEIUIOTHI IUIABJICHUS JIb/a.
®duznueckue SBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U
6.18 KalWUIApHbIE SBJIEHUS B MPUPOJE, KPUCTAIUIBI B MPHUPOJE,
' uznydenue CosHIa, 3aMep3aHHe BOJOEMOB, MOpPCKUE OpH3bI;
o0Opa3oBaHUE pOCHI, TYMaHa, UHEs, CHETa.
TexHuueckue YCTpOMCTBA: KaluUIspBI, MIPUMEPBI
MCIIOJIb30BAaHUS KPUCTAIIOB, YKUJAKOCTHBIM TEPMOMETP, NaTUYUK
6.19 TeMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JBUTATENb
BHYTPEHHETO CTOPaHUs.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1

OnexTpusanys Ten. J{Ba poaa 3IeKTPUUECKUX 3aps/IOB




B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona

7.2 (3aBHCHMOCTh CHJIBI B3aUMOJICHCTBHUSI 3apsSOKEHHBIX TEI OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX/Y TE€JIaMH )
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTO TOJIS.

7.3 [IpyHuMn  cynmepmno3uuMM  3JIEKTPUYECKMX  mojed  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsiao0B. DJIeMeHTapHbIN
7.4 anektpudyeckuil 3apsa. Crpoenune artoma. IlpoBomHuku u
JIUBICKTPUKU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
76 DNEeKTpUUECKUM TOK. VYcenosus CYLLIECTBOBAHUSA
' ANEKTPUUECKOTO TOKA. MICTOUHHUKYN OCTOSIHHOTO TOKa

77 JIeficTBUSL  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax

7.8 OnexTpuueckas nenb. Cuia Toka. DIeKTPUIecKoe HapsHKeHNe

79 ComnpoTHBICHUE TPOBOJHUKA. YICIBHOE COMNPOTHBICHUE
' BCILIECTBA

7.10 3akoH OMa aJ1d y4acTka Lenu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COCTMHEHUE MPOBOIHUKOB

712 PabGota W MOIIHOCTH SJEKTPUUECKOTO Toka. 3akoH JIkoyms —

' Jlenna

713 DJeKTpUUYeCKre LEMU U MOTPEOUTENN INEKTPUIECKON dHEPTUn

' B ObITy. KOopoTkoe 3aMbikaHue

714 [TocrossHHbie ~ MarHUTH.  B3anmoaeiicTBHE  MOCTOSIHHBIX

’ MarHUTOB

715 MarunutHoe nosne. MaroHuTHoe nojie 3eMJIu U €ro 3Ha4eHue I

' KHM3HU Ha 3emite

716 OmbiT Opcrena. MarHuTHOe TOJie AJIEKTPUYECKOTO  TOKa.

' [IpuMeHeHue 371eKTPOMarHiTOB B TEXHUKE
JlelicTBME€ MArHMUTHOTO TIOJSI HA TPOBOJAHUK C TOKOM.

717 DNeKTpoABUTATEeNIb ~ MOCTOSIHHOTO  Toka.  Mcmonp3oBaHue

' DJIIEKTPOJIBUraTeIe B TEXHUYECKHMX YCTPOMCTBAX M Ha
TpaHCIopTe

718 Oneitel Papanes. SIBneHne HIEKTPOMATHUTHOM HWHAYKIIMH.

' [Mpaswio Jlenma
OnekrporeHepatop. CrnocoObl TOMYYEHHUS DIIEKTPUUYECKOM

7.19 SHEPruM. DJIEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTrUu
[TpakTiueckue paboThI:

7.20 OnBITH IO HAOMIOICHUIO DIIEKTPU3ALNN TNl UHAYKLIUEH U TIPH

COIIPUKOCHOBCHUMU.




7.21

1.22

HccenenoBanue AeMCTBUSA DJIEKTPUYECKOTO I10JIS HA IIPOBOIHUKHU
U IUDJICKTPUKH.

CO6opka u npoBepka padOoThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpAa U HAIPSKCHUSA Ha
pe3ucrope.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPUYECKOIO
CONPOTHUBIICHUS IPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBUJIa CIIOKCHMS HaIPsKEHUN pu
IIOCJIE0BATENIbHOM COEQUHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUIEIbHOM COCAMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHHe  MOLIHOCTHU
JJNIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HAa  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErOo 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB.  V3ydeHwe  MarHuTHOro  IoJIs
MIOCTOSIHHBIX MAarHUTOB IpU UX OOBEIMHEHUU U Pa3/IEICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aUMOJICVCTBUS KATYIIKA C TOKOM M MarHuTa OT CUJIbl TOKa U
HampaBJIeHUs TOKa B  KaTymke. M3ydeHwe  nelicTBus
MarHMTHOTO IOJI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHnue u
uzyueHue paboTsl anektpoasuratens. Msmepenme KIIJ]
AIIEKTPOJIBUTaTEIbHON YCTaHOBKHM. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS  DJJIEKTPOMAarHUTHOM  MHIYKUUHU:  UCCIIEJOBaHHE
M3MEHEHUH 3HAaYEHUs U HallpaBJICHUS MHIYKIIMOHHOTO TOKa

dusnueckue sBICHUSA B IPUPOAEC: DIEKTPUYECKUE SBIICHUS B
aTMocdepe, 3JeKTPUYECTBO KHUBBIX OpPraHW3MOB, MAarHUTHOE
noje 3eMiH, Jpedd IMONI0COB, POJb MAarHUTHOTO MOJS JUIs
KU3HM HA 3eMJie, OJISPHOE CUSHUE

TexHuueckne  yCTpPOWCTBA:  DIIEKTPOCKOI,  aMIEpMeTp,
BOJIbTMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOM DHEPTHH,
AIIEKTPOOCBETUTENHHBIE puoopHI, HarpeBaTeIbHbBIE
AIEKTPOTPUOOPHI (puMepHI), ANEKTPUUYECKUE
IPeIOXPaHUTENH, JJIEKTPOMArHuT, AJIEKTPOJIBUTATEITH
MTOCTOSTHHOTO TOKA, TEHEPaTOp MOCTOSHHOTO TOKA




9 KITIACC

Kon
paszena Kox snemenra [IpoBepsieMble AIEMEHTHI COIePIKAHUS
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanuyeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema
' orcyéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBIDKEHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
8.4 HepaBHomepHoe mnipsAMosiuHeliHOE JBIOKeHUe. CpeaHsa U
' MT'HOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JBUKEHHUU
8.5 YckopeHne. PaBHOYCKOPEHHOE NTPSMOIMHENHOE IBUKECHHE
8.6 CBobOogHoe nagenne. OnblThl [ anuaes
PaBHOMepHOE nBMKeHME 1O OKpyx)HOCTH. [lepmox m yacrora
8.7 oOpareHusl. JInnennas u yriaoBas CKOPOCTH.
LleHTpOCTpEeMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMI CyIEepIIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHus: cujia TPEHHUs CKOJIbXKEHUS, CUJa TPEHUS IOKOs,
' JpyTue BUJIbI TPEHUS
8.14 Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTCHHS. YCKOpEHHE
' CBOOOJIHOTO Ta/ICHUsI
8.15 JBuxenne maHer Bokpyr Comnua. [lepBas kocMuueckas
' cKopocTh. HeBeCOMOCTH U meperpy3Kku
8.16 PaBHOBecue MarepuanbHOil Touku. AOCOTIOTHO TBEPAOE TEIO
8.17 PaBHOBecue TBEPAOro Tena C 3aKPEIUIEHHOM OChIO BpalICHUS.
' MowmenT cuisl. LienTp Tsxectn
8.18 Nmnynec Tena. 3menenne umiynsca. Mnynsc cuiiel
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
8.92 PaGorta cmn TsokectH, ynpyrocTt, TpeHus. CBs3b DHEPrUM H
' padoThI
8.93 [TorennuanbHas SHEprus Tesa, MOAHATOTO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToreHunanbHas SHEPrUs CXKATON MPYKUHBI




8.25

Kunernueckas sHeprust. Teopema 0 KHHETUYECKOW SIHEPTUU

8.26

8.27

3aKkoH COXpAaHCHUA MEXaHUYEeCKOH OHEpPIrun

[TpakTuyeckue paboOTHI:

Ompenenenne cpeqHeil CKOPOCTH CKOJIBXKEHHs OpycKa WM
JBIDKCHHS LIapUKa 110 HAKIOHHOW IUIOoCKOCTU. OmpenenieHue
YCKOPCHUsI Tela TMPH PABHOYCKOPEHHOM JBIDKCHHH 110
HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue  3aBHCUMOCTH  IIyTH  OT  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3 Ha4allbHOI CKOPOCTH.
[IpoBepka THIOTE3bI: €CIIM TPH PABHOYCKOPEHHOM JBHKCHUH
0e3 HaYaJIbHOW CKOPOCTH MYTH OTHOCSTCS KaK psiJi HEYETHBIX
Ypced, TO  COOTBETCTBYIOIIME  INPOMEXKYTKH  BPEMCHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKCHUS OT CHJIBI
HOpManbHOTrO JaBieHus. OmnpeneneHne KodpQUIMEHTa TPEHHS
CKOJIBKEHHSI. Omnpenencuue HKECTKOCTH HPY>KUHBI.
Omnpenenenne pabOThl CHJIBI TPEHUS TIPU  PABHOMEPHOM
NBIDKCHUM  TeJla [0  TOPU3OHTAILHOH  MOBEPXHOCTH.
Ompenenenne pabOTHl CHIIBI YIPYTOCTH HPHU MOABEME Ipy3a C
UCIIOJIb30BAHUEM HEIO/IBIXKHOT'O U MOJBHYKHOTO OJIOKOB

8.28

8.29

duzndeckue SBICHUS B npupoac: IPUIKMBbBI W  OTJIHMBBI,
JABUWXKCHUC IIJIAHCT ConneyHoun CHUCTCMbI, pCAKTHUBHOC ABHKCHUC
JKMBBIX OPraHU3MOB

Texuuueckue yCTpOﬁCTBaZ CIIMAOMCTpP, AATYHUKU IIOJIOKCHMUA,
pacCTodHud U YCKOPCHUSA, PAKCTBL

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHbI

KonebGarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTHKU

91 KOJIe0aHuii: TIEPHOJI, YacTOTa, aMILIUTYIa
9.2 MareMaTtuyeckuii W TNpPYKUHHBIM MasTHUKU. [IpeBpamieHue
' HHEPIUH MpH KoJeOaTeTbHOM ABHKEHUH
9.3 3aryxaromue konebanus. BeinyxaeHHble konebanus. Pezonanc
Mexannueckue BosHBL.  CBOMCTBA MEXaHHYECKUX  BOJIH.
9.4 IIpononpHble U MONEpeYHbIE BOJIHBI. J[711MHA BOJIHBI U CKOPOCTh
' e€ pacrpocTpaHeHus. MexaHuueckue BOJHBI B TBEPIOM TeJe,
CEHCMHUYECKHE BOJIHBI
9.5 3Byk. [’ pomKkoCTh 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 WHudpa3Byk U yIbpTpa3ByK
[TpakTyeckue paboTHI:
OnpezneneHye 4acTOThl ¥ Nleproa KojaeOaHHi MaTeMaTHIeCKOTo
9.7 MasTHHKA.

Omnpenenenne 4acTOThl W IepUoJa KoJeOAHUN TNPYKUHHOTO
MasiTHAKA




HccnenoBanue 3aBUCHUMOCTH nepuozaa Kosie0aHui
MOJIBEILIEHHOTO0 K HUTH Tpy3a OT JUIMHBI HUTH. VccrenoBaHue
3aBHCHUMOCTH Iepuojia KoyieGaHUil MPY>KUHHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka He3aBUCHMMOCTH Nepuoja KoseOaHui
rpy3a, MOJBELIEHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTHU
npyxuHbl. MI3Mepenne yckopeHusi cBOOOIHOTO NaieHus

dusnyeckue SABICHUA B nmpupoaec: BOCHPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH,
9X0
9.9 TexHu4yeckre yCTponCTBa: 3X0JIOT, UCIIOJIH30BAHUE YIIbTPA3BYKa

B OBITY M TEXHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DJNEeKTPOMarHuTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [[Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npuposa ceera. CKopocts cBera. BoaHoBbIe
' CBOMCTBA CBETA
[IpakTuyeckune paboOTHI:
10.4 N3yuenue CBOWMCTB DJIEKTPOMATHUTHBIX BOJH C ITOMOILIBIO
MOOWIBHOTO TeledoHa
105 @dusnyeckue SBICHUS B MpUpoJe: OHOJIOrMYEcKoe JIeicTBHE
' BUIMMOTO, YIBTPA(pUOIETOBOTO U PEHTTEHOBCKOTO H3ITydEHHH
10.6 TexHUYecknue yCTpOMCTBA: MCIIOJIb30BAaHUE 3JEKTPOMArHUTHBIX
' BOJIH /1151 COTOBOM CBSI3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHuku cBeta
11.2 ITpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA
11.3 Ortpaxkenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHUs CBETa
114 [Tpenomnenue cBera. 3akoH mpenomieHus cBera. llomHoe
' BHYTpEHHEE OTpaKEHUE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
11.6 OnTuueckas cucteMa oTroarnmnapara, MUKpOCKOIA U TeJIECKoIa
117 I'maz  kak  onruueckas  cucrema.  bau3zopykocTe U
' JaIbHO30PKOCTh
118 Paznoxenue Oemnoro cBera B chekrp. OmnbiTel HbroToHa.
' CrnoxeHne CrieKTpallbHBIX IBETOB. Jluicriepcust cBeTa
[TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH YIja OTPaXEHHUSI CBETOBOIO JIyda
11.9 OT YIJIa MaJICHHUS.

W3ydyeHne xapaKTepUCTHK H300paK€HHUsI MpeaMeTa B IIOCKOM
3epKaje.




HccnenoBaHue 3aBUCUMOCTH YIjla IIPEJIOMIIEHUS CBETOBOTO
Jy4a OT yIJia MaJeHus Ha TPaHuIe «BO3IyX — CTEKIION.
[Tony4yeHnune n300paskeHHIA ¢ TOMOIIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (GOKYCHOTO PpacCTOSHHUS M ONTHYECKON CHIIBI
coOuparorien JTUH3bL.

OnbITH IO PA3TI0KEHHUIO OENIOTO CBETa B CHEKTP.

OnBITHI 110 BOCOPUATHIO I[BETA MIPEIMETOB IIPU UX HAOJIIOICHUU
Yyepe3 [BETOBBIC (PHIIBTPHI

dusnyeckue SBJICHUA B npupoac: 3aTMCHUIA COJ'IHHa u .HyHI)I,

11.10 [BeTa TeJI, ONTHYECKHUE sSBJIeHUsS B aTtMocdepe (1BeT HeOa,
pedpakuus, paayra, MUpPax)
11.11 TexHuueckue YCTpONCTBA: OYKH, IMepHUCKom, ¢oToanmnapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBGBGIE ABJIEHUA
121 Omnwitel Peszepdopna u minaHeTapHas Mojaenb aTtoma. Monenb
' aroma bopa
12.2 Hcnyckanwe W TOMJIONICHWE CBEeTa aroMOM. KBaHTHL
' JluneituaTeie CEKTPHI
12.3 PannoaxktuBHOCTE. Anb(da, 6eTa- 1 raMMa-u31ydeHUs
124 Crtpoenue atoMHOrO siapa. Hyknonnas Mojens aTOMHOTO sijipa.
' H3otorsl
125 PannoaktuBHbBIe TipeBpamieHus. [leproa moirypacnaga aTOMHBIX
' saep
126 Snepusie peaknuu. 3aKOHBI COXpaHEHMs] 3apsAIOBOTO U
' MaccOBOTO YHCEI
12.7 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MacChl U YHEPTUU
12 128 PeaK"IH/II/I cuHTe3a u AeneHus saep. Mcrounuku sneprun ComHIa
¥ 3BE3]
12.9 SlnepHas sHepretuka. JlelicTBHE paguOaKTUBHBIX U3JIy4EHUN Ha
' JKUBBIE OPTaHU3MBbI
[TpakTiueckue paboThI:
HabmroieHue CronHbIX U IMHEHYAThIX CIIEKTPOB U3IYUEHHUS.
12.10 HccnenoBanue TPEKOB: M3MEPEHUE HHEPIUM  YACTHUIBINO
TOPMO3HOMY NYTH (110 hoTOrpadusm).
W3mepenne paarnoakTUBHOTO (oHA
Puznueckue SIBJICHUSA B MIpUPOJE: €CTECTBEHHBIN
1211 paiMoOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, pPaAHOaKTHUBHOE
' U3ITy4eHUE MPUPOTHBIX MHUHEPAJIOB, JCUCTBUE PATUOAKTHBHBIX
W3ITy4YeHU Ha OpPraHU3M YeJOBeKa
1212 TexHu4yeckne yCTpPOWCTBA: CIEKTPOCKON, WHIMBUIYAIbHBIN

JI0O3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kona
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOI'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKKU B HAYYHOM KapTHHE MUPA; cPOPMUPOBAHHOCTh
0a30BbIX MpPEJICTABICHUM O 3aKOHOMEPHOM CBSI3U M I03HABAEMOCTH
SBIICHUA  TPUPOABI, O  pOIM  OKCIEpUMEeHTa B  (uU3MKE, O
cuctemMooOpasyromnied ponu (QU3UKA B Pa3BUTHH ECTECTBEHHBIX HAaVK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIOUUHU (PU3MYECKUX 3HAHMWA M UX POJH B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAAEC POCCUHCKHX U
3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB
OKPY’KaIOIIEro MUpPa, pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHMS O BHJIAX MaTepuM (BEIIECTBO M IOJIE), O JABM)KEHUU KakK CIocooOe
CYIIECTBOBaHHS MaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBJICHUN NPHPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3JINYaTh SIBICHUS
II0 ONHMCAaHMI0 MX XapakTEpPHbBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (PU3MYECKOE SBJICHUE; YMEHHUE pPAaclO3HaBaTh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKHU)

Bnanenne ocHOBaMH MOHSTHITHOTO arrapara U CHMBOJIMYCCKOTO s3bIKa
(bI/IBI/II(I/I U HCIOJIb30BAHUC HX IJId PCIICHHUA y‘IC6HLIX 3ala4; YMCHUC
XapaKTCpPU30BaATb CBOICTBa TCII, (I)I/ISI/ILIGCKI/IG SABJICHUA W TIIPOLCCCHI,
HCIIOJIb3Y q)YHI[aMeHTaJ'ILHLIe 1 OMIIMPHUYICCKUC 3aKOHBI

YMeHne OIHCHIBaTh HU3YUCHHBIC CBOMCTBA TEII M (1)I/ISI/I‘~IGCKI/I€ SIBJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCIINYHNHBI

Brnanenne ocHOBaMH METO/OB HAYYHOTO IO3HAHUS C YIETOM COOIFOIEHUS
npaBuiI 6€30mMacHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSTEIBHO COOHMpATh ASKCICPUMEHTAILHYIO YCTAHOBKY U3
JaHHOTo Habopa 00OpyAOBaHUA MO UHCTPYKIUH, OMUCKHIBATH XOJ OMNBITA U
3aMUCHIBaTh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBI;

MPOBEJCHUE TPSIMBIX W KOCBEHHBIX HM3MEPEHHUN (PU3NYECKUX BEIUYUH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBAThH MOJYYEHHBIE PE3YIbTaThl ¢ YUYETOM 3aJaHHOU
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIEPUMEHTATBHYIO YCTAaHOBKY WM IPOBOIUTH
WCCJICIOBAaHNE TI0 WHCTPYKIIMH, MPEACTABIATh MOJTYYCHHBIE 3aBHCHUMOCTH




¢u3nueckux BEIMYMH B BUAe TaOMMI W TpauKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yIbTaTaM HCCIICJOBAHHS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MUECKUX MOAeeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJCIN CTPOCHUS ra30B, XKHJIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsCHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHE TMPOLECCHl M CBOICTBA Tel, B TOM YHCIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABIIATD NPUYHUHHO-CJICICTBCHHLIC CBA3HU u CTPOUTH
OO0BSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITU

YMeHue pemarh pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHUI), HCTIOIB3YS
3aKOHBI U (hOPMYJIBI, CBsI3bIBAIONINE (DU3MUECKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIIME JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYJbI, HEOOXOmUMBIC i €€ pelieHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUYETHI M OIICHUBATH
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYeHHsI (DU3MUECKON BEIMYMHBI; YMEHHUE
OMpeAeNiATh Pa3MEpPHOCTh (DU3MUECKON BEIMYUHBI, MOJYUYEHHOW TpuU
pEIIeHUH 3aa41

YMeHne XxapakTepu30BaTh MPUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB 110 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MYECKUX
SBJICHUN U HEOOXOUMble (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHHUS O (QU3NYECKUX SBJICHUSAX B IOBCEIHEBHOU
JKU3HU i oOecrieyeHHs O€30MacHOCTH INMpU OOpalleHHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPONMCTBAMH, COXPAHEHMs 3/10pOBbI M
COOJIIOJIEHHs] HOPM HKOJIOTHYECKOT0 MOBEICHMS B OKpYXKarlleil cpene;
NOHMMaHHEe HEOOXOAUMOCTH TNPUMEHEHUS JIOCTHXKEHUH (U3UKH |
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOJLOIIOIB30BAHUS

11

OnplT  moMcka, MpeoOpa3oBaHHUS W NpPEACTaBleHUs  UHGOpMaLUU
¢u3nyeckoro - cojepkKaHHWs C  MCIIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIE MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; YMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX HCTOYHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

Kon
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexannueckoe nBmwkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEBHOCTh
' JIBUKEHUS
12 PaBHOMepHOEe U HepaBHOMepHOe aABMkeHue. Cpenusisi ckopoctb. Dopmyna ans
' BBIYHCIICHUS CPeHEH ckopocTH: V = S/t
PaBHOMEpHOE TIPSIMOMHEWHOE IBIYKEHUE. 3aBUCUMOCTh KOOPJUHATHI TeJla OT BPEMECHH
B CJIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO TBUKCHHUS:
13 x()=x,+vft
I'padukm 3aBUCHMOCTH OT BpPEMEHU JUJISI IMPOCKIUU  CKOPOCTH, IPOCKIHH
NepPEeMEeICHUS, ITyTH, KOOPIUHATHI IPA PABHOMEPHOM MPSIMOJIMHEHHOM JIBFKCHUN
3aBUCHUMOCTh KOOPJAMHATHI Tela OT BpPEMEHH B cllyyae pPaBHOYCKOPEHHOIO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMyIbl U MPOSKIMH MePEMEIEHUS], MPOEKIIMH CKOPOCTU U MPOCKIUN YCKOPEHUs
IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHHH:
2
14 S, (1) =g, 'H”x'3~
U_\_(f) =Up, T4, 1,
a,(f) =canst,
UI.‘(: - lez =2a,s,
I'padmkm 3aBUCHMOCTH OT BpEMEHH JUIsl MMPOCKIIMH YCKOPEHHUS, MPOSKIIMH CKOPOCTH,
MPOEKIIMK TEepPEMEIIEeHUs], KOOpAMHATHl MpPH PABHOYCKOPEHHOM MPSMOIUHEHHOM
JBUKEHUH
CBobGomgnoe mazeHue. PopMyIbl, OMUCHIBAIOIINE CBOOOJHOE TAJeHUE Tela II0
|5  BepTHKamM (IBWKEHWE Tella BHU3 WJIM BBEPX OTHOCHTEIBHO ITOBEPXHOCTH 3EMIIN).
' ['padyiku 3aBUCHMOCTH OT BPEMEHH JIJISl TIPOCKIIUU YCKOPESHHSI, TPOSKIIMA CKOPOCTH U
KOOPJMHATHI IPU CBOOOHOM MaJIEHUH Tella TI0 BEPTHKAIH
CKOpOCTh paBHOMEPHOTO JIBMKEHHS TeJia 0 OKPYXHOCTH. Harmpasienue ckopocT.
dopmyna s BBIYUCICHHS CKOPOCTH Yepe3 paauyc OKPYXKHOCTH U IEPHOJ
1.6  oOpamieHus:

2MR
L=
T




LenTpocTpemurenbHoe yckopeHue. HampaBieHne eHTpOCTPEMUTEIBHOTO YCKOPEHMUSL.
dopmyiia A7 BBIYUCIECHUS YCKOPEHUS:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:

vl
T

1.7

Macca. IInotHocTs BemecTBa. @opmyiia i BBIYUCICHUS IITIOTHOCTH:

_om
V

1.8
1.9

Cuna — BektopHas pusndeckas BenuunHa. CI0oKEeHUE CHIT

SIBnenue nunepuuu. Ilepsroiit 3akon HproToHa

1.10

1.11

1.12

Bropoii 3akon HeroTona:

F=m-a
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIECH Ha TEJO
BzaumopeiictBue Ten. Tperuit 3akon HeroToHa:

Fy 4 =-Fi

TpeHI/IG INIOKOsA U TPCHHUE CKOJIbXKCHUA. q)opMyna AJid BBIYMCIICHHUA MOAYJA CHIIbI
TPCHUS CKOJIbXKCHHA:

Fp=u-N

1.13

1.14

Hedopmanus tena. Yopyrue u Heynpyrue aepopManuu. 3aKoH yrnpyrou aegopmaruu
(3akoH I'yka):

F=k-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUS:

My -1t~
F=Gg -1 _2

'L
Cwiia TskecTd. Y CKOpeHHE CBOOOTHOTO TaJCHUSI.

®opmyna 175 BBIYUCIEHUS CUJIbI TSKECTH BOIM3H MoBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comuna. [lepas kocMuueckast ckopocts. HeBecomocTs 1

neperpy3Ku

1.15

Nmmynbe Tena — BekTopHast Gu3nyecKas BeTMIrHA.
=m0

Nmnynbc cuctemsl Ten. M3menenne uMimysnbsca. MIMITynbc Critbl

1.16

3akoH COXpPAaHCHUSA UMITYJIbCa JJIS 3aMKHYTOﬁ CHUCTEMBI TCII:
D=1, +1m, U, =const

PeakTnBHOE OBIKEHIE




1.17

Mexanuueckast pabota. @opmyrna assi BBIMUCICHHUS paOOThI CUIIBL:

A=Fsoosc

Mexanandeckas MOIIIHOCTb.

=24
I

1.18

Kunerndeckas u noreHmanbHas sHeprus. Gopmya Jijisi BBIYUCICHUS] KWHETUYECKON
SHEPTUU:

2
Teopema o kuHeTnueckou sHeprun. opmMysa aJisi BBIYUCIEHUS TOTEHIUATBHOM
SHEPruu Tela, MOJHITOrO
HaI 3eMIIEH:

E,= mgh

1.19

1.20

MexaHnyeckas SJHeprus:
E=E;+E »

3aKoH COXpaHCHHA MEXaHHYeCKOM OHCPI'UH. (DOpMy.]'Ia JJIA 3aKOHA COXPAaHCHUA
MEXaHUYEeCKOMH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHUYEeCKOH QHCPI'MH IIPU HAJIMYHUKU CHUJIBI TPCHUS.

[IpocThiec MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Peruar. Moment cuiisr; M - Fl.
YcnoBue paBHOBeCHS pblyara:

M +M +..=0
[TonsrkubIil 1 HenoABKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

1.22

1.23

[aBiienue TBEpIOTO TENA.
dopmyna 1 BBIYMCIICHHS TABJICHUS TBEPIOIO Tena:

_E
p_s"

JaBnenue raza. ATMocdepHoe TaBieHue.
FI/I}IpOCTaTI/I‘—IeCKOG JAaBJICHUC BHYTPH KUAKOCTH.
d)opMyna AJI BBIYHUCIICHUA JaBJICHUS BHYTPH KUAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBanyeckuii npecc

3akoH Apxumena. @opmyna Uil ONIPEACIICHNs BBITATIKUBAIOIICH CHJIBI, JCHCTBYIOIIEH
Ha TEJI0, NOTPYKEHHOE B JKUIKOCTb WJIU ra3:




1.24

F_jtm_ =pgV

Ycnopue miaBanus Tena. [1lnaBanue CYAOB 1 BO3AYXOILIABAHUC

Mexanudeckue KoJjiebaHus. AMIUIUTYA, MEPUOa M 4YacToTa Kosebanmit. dopmyra,
CBSI3BIBAIOIIIAS YACTOTY U MEepUOJ KoJeOaHuH:

1.25

1.26

1.27

1.28

1.29

Maremarnueckuii ¥ NOpPYXKUHHBIM ~ MasTHuUKW. [IpeBpamienue sHeprum  Ipu
K0JIeOATEIbHOM JIBUKCHUHT

3aryxatomue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

MexaHU4eCKHe BOIHEL. Hpoaoanme 1 MOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb
pacinpoCTpaHCHUsS BOJIHBI:

h=v-T

3Byk. ['poMKOCTh M BbICOTa 3BYKa. OTpa)keHHE 3BYKOBOW BOJHBI Ha I'PAHUIE JBYX
cpen. Hdpa3ByK U yIbTpa3ByK

Ipaxmuuyeckue pabomul

N3mepenne cpeHel MII0OTHOCTH BEIIECTBA; apXUMEI0BOM CUJIbL; )KECTKOCTH IPYKUHBI,
Kod(duUIIMeHTa TPEHUs CKOIbKEHUS; paOOThI CUIIBI TPEHUS, CUIIBI YIIPYTOCTH;, CPEIHEH
CKOPOCTH JABW)XEHHsS Opycka MO HAKJIOHHOW IUIOCKOCTH; YCKOpeHus Opycka mpu
JIBIDKCHHM TI0 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  TepHoja  KoJjieOaHWi
MaTEeMaTUYeCKOr0 MasgTHHKA; YaCTOThI U MEePUOoIa KOJeOaHUN MPYy>KMHHOTO MasiTHUKA,
MOMEHTA CWJIbI, JCHCTBYIONIETO HA pbIYar; padOThl CHJIBI YIPYTOCTH TPU TOIBEME
rpy3a ¢ MOMOIIBIO HETIOABHUKHOTO OJIOKA; pabOThl CUJIBI YIPYTOCTH MPHU MOABEME Tpy3a
C IMOMOIIBIO ITOJIBHKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa MOTrpyKEHHOM YacTH Tena
U OT IUIOTHOCTH JXKMAKOCTH; HE3aBHUCHMOCTH BBITAIKMBAIOIICH CHJIBI OT MAacChl Teia;
CUJIbl TPEHUSI CKOJIbKEHUS OT CUJIbl HOPMAJIBHOTO JIaBJIEHUSI U OT POJia MOBEPXHOCTH;
CWJIBI YIPYrOCTH, BO3HUKAWOIIEH B MPYKUHE, OT CTENEeHH nedopMalud MPYKUHBL;
YCKOpEeHHsl Opycka OT yrila HaKJIOHA HANpaBIAIONICH; mepruoaa (4acToThl) KoJeOaHun
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpUOJa KOJIeOaHUN MPYKUHHOTO MasTHUKA OT
Macchl Tpy3a W KECTKOCTU TMPYKUHBI; HCCIEAOBAaHUE HE3aBUCUMOCTH Tepuoja
KOoJIeOaHU HUTSHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHs
phluara

1.30

Qusuueckue A61eHUs 6 npupooe. MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B
JKUBOW W HEKUBOW MPUPOJE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJINBBI, JBWXEHHE IUIaHeT COJIHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX
OpraHU3MOB, PblYard B TeJIe YeJIOBeKa, BIMSHHE aTMOC(epHOro JaBieHHs] Ha >KUBOM
OpraHusM, IIJJaBaHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSCEHHE,
CEHCMUYECKHE BOJIHBI, IIyHAMHU, 9XO

1.31

Texnuueckue ycmpoticmea: CHUAOMETP, IaTYUKA TIOJOXKEHHS, pPACCTOSHHUS U
YCKOpPEHUS, JMHAMOMETD, TTOAIIUITHIUKH, PAKETHI, PhIYar, MOIBUHBIA W HETIOIBHKHBIH
0JIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS] COCY/IBI,




YCTPOMCTBO BOZOIPOBOJIA, THAPABIMYECKUH ITpecc, MaHOMETpP, OapoMeTp, BRICOTOMED,
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, UCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU CTPOCHMs BEIECTBa.
21 Mogenn  TBEPOOro, JKUAKOIO M Ta3000pa3HOrO  COCTOSIHMH  BELECTBA.
Kpucrannuueckue u amopgHsbie Tena
99 JBmwxenue dacTtuil BemiecTBa. CBsi3b CKOPOCTH JIBUKECHHUS YAaCTUI[ C TEMIIEpaTypoOil.
' bpoyHoBckoe nBrkenue, muddy3us
2.3 ~ CmauuBaHUe U KallWUISPHBIC SBICHUS
2.4 TemioBoe pacHIMPEHHUE U CKATUE
2.5  TemnoBoe paBHOBecue
26 Buytpennss sneprus. Pabota u Temonepenada kak cnocoObl U3MEHEHUs1 BHYTPEHHEH
' SHEPruu
2.7 Bwuasl Teruionepeaavyn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TydeHUE
Harpesanue u oxnaxzaenue ten. KonnyectBo TemoTsl. Y enbHas TEII0EMKOCTb!
2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUH B TEIUIOBBIX MPOIeccax. Y paBHEHUE TEIUIOBOTO OaaHca:
2.9 Ql +Q2 L =0
510 Hcnapenne n xonaeHcanus. VM3MeHeHne BHYTPEHHEW SHEPIUH B IPOLECCE UCTIAPEHUS
' ¥ KoHJeHcauu. Kunenue sxuakocth. Y aenpHas Teriora napooopasosanus: L = Q/m
2.11  BnaxsHOCTH BO3ayXa
[TnaBnenue u kpuctayuMzanus. V3sMeHeHue BHYTpEHHEW SHEpPIuu MpH IJIaBIECHUH U
KpUCTATU3AUK. Y 1ebHas TeIJI0Ta JIaBICHUS:
2.12 o)
- m
513 BHyTpeHHSsIsI SHEpTHs CrOpaHHs TOILIMBA. YJeNbHasi TeIUIOTa CTOPaHMs TOIUIMBA: ( =
' Q/m
2.14  Tlpunuumnsl pabotsl TemioBsix asurareneit. KI1/] rernioBoro nqsurarens
IIpakmuueckue pabomoi
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUTMYECKOTO LWIMHAPA; KOJIHYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515 KOTOpYiO omymeH HarpeTbli IUIUHIP; KOJMWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' WIMHAPOM, TIOCJIE€ OITyCKAaHUS €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHON
BJIQKHOCTH BO3JlyXa; YAENbHOU TEIIOTHl IUIaBleHHs Jbaa. MccnenoBanue u3MeHeHUs
TEMIepaTypbl BOJAbl MPHU Pa3IUYHBIX YCIOBMSX; SIBICHHS TEIJIOOOMEHA IIpH
CMEIIMBAaHUH XOJIOJHOM U ropsiuel BOJBI; MPOLECCa UCTIAPEHUS
Qusuueckue A61eHUa 6 Npupooe. TOBEPXHOCTHOE HATSIKEHNUE U KAIUJUISIPHBIC SIBICHUS
2.16 B mpupoae, KpucTaulbl B mpupoje, u3irydeHue ConHIla, 3amep3aHue BOJOEMOB,

MOPCKHUC 6pI/I3}>I; O6p3.30BaHI/IC POCHI, TYMaHa, HHEA, CHECTa




Texnuueckue ycmpozlcmea: KalnuJUIApbl, HOPUMEPbI HUCIOJB30BAHUA KPUCTAJIIOB,

2.17 | XUAKOCTHBIM TEPMOMETp, NaTUUK TeMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHHS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, IBUTATEh BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 = Dmnextpuzauus ten. /IBa BUaa AIEKTPUUECKUX 3apsI0B
3.2  BzaummopeiicTBue 3apspKeHHBIX Tell. 3akoH Kynona
3.3 = 3aKkoH coxpaHEHUSs 3JIEKTPUUECKOro 3apsaa
3.4 Onektpuueckoe  none.  Hampsok€HHOCTh — anmekTpuueckoro  mousid.  [IpunHnun
' CYINEPIO3UINU IEKTPUUECKUX M0JIEH (HAa KAYECTBEHHOM YPOBHE)
35 Hocurenn osnektpuyeckux 3apsipoB. [leiicTBue  ayeKTpuyeckoro mojs  Ha
' ANeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUIIIEKTPUKU
[TocTrossHHBIN AyeKTpUYecKUd TOK. JledcTBHUs anekTpuueckoro Ttoka. Cuia ToKa.
3.6 = Hampsokenue.
I=qg/t,U=A/q
3.7 DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUIECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma s yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COEIUHEHUE IPOBOTHUKOB:
1, =1, U=U,+U,. R=R +R,
3.9 llapamnenpHoe coeMHEHUE IPOBOJIHUKOB PAaBHOI'O COIIPOTHBIICHUS:
U=U;I=1I+I; R:%.
CwmenranHbie COETMHEHUS TTPOBOTHUKOB
3.10 PaGota u MomrHOCTH 3MekTpuyeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 0=I 2 Rt
312 OneiT Dpcrena. MarHuTHOE MoJie IPSIMOTO MPOBOJIHUKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIAN
3.13  MarauTHoOe ToJjIe MOCTOSHHOTO MarHuTa. B3anMo1elicTBHE TTOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOT'O 1OJIA HAa IPOBOJHUK C TOKOM
3.15  Omprter ®apages. SBieHne ieKTpoMarauTHOW HHAYKIHA. [IpaBmito Jlenna
Ilpakxmuueckue pabomul
H3mepeHune 371eKTpUUecKOro COMPOTHUBIICHHS PE3UCTOPA; MOIIHOCTU 3IEKTPUUYECKOTO
TOKa; pabOTHI DIIEKTPUIECKOTO TOKA.
3.16 HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, BOSHHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,

JAMIIOYKa), OT HAMPSOKEHUsI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH COMPOTHUBIICHHS OT
JUIMHBl ~ TIPOBOAHWKA, IUIOMAAXM €ro IOMEPEYHOr0 CEYEHUs U YAEIbHOIO
CONPOTHUBJICHHUS.




[IpoBepka mpaBuia s SIEKTPUYECKOTO HAIPSIKEHUS TMPU  TOCIEI0BATEIbHOM
COCIMHEHUU TMPOBOJHUKOB; TMpaBujia JUIs CHJIbBl D3JEKTPUUYECKOro TOKa IIpU
napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)

Qusuueckue A6leHus 6 npupode: DIEKTPUUYECKHE SBJICHUS B  aTMocdepe,

3.17  SIEKTPUYECTBO KMBBIX OPTraHU3MOB, MArHUTHOE IMOJIe 3eMIIH, AP} MOIIOCOB, POJIb
MarHUTHOTO TOJIA JJIs1 )KU3HU Ha 3emJie, MOJSIPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT, CYETUHK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelbHBIC
' AIIEKTPONPUOOPH!  (IPUMEPBI), DIEKTPUYECKHE NPEIOXPAHUTEIH, JIICKTPOMArHUT,
AIIEKTPOABHUraTEIb MIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnekrpoMarHuTHbIC BOJHBI. [lIkana 371€KTpOMarHUTHBIX BOJH
3.20  JlyueBas monuenb cBeta. [IpsiMmonuHEtHOE pacipocTpaHEHHE CBETa
3.21  3akon orpaxkeHus ceta. [I1ockoe 3epkano
3.22  IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  Tucnepcus cBeta
394 Jlunza. Xon nydeii B ymH3e. DokycHOe paccTosiHue JTMH3bL. ONTHYEeCKas CUIIa JINH3BI:
' D=1/F
3.25 I'ma3 kak onTuyeckas cuctema. Onruiaeckue mpudopbl
Ipaxmuueckue pabomul
H3MepeHue ONTHYECKOW CHIIBI COOMpAronield JIMH3bI, (POKYCHOTO pacCTOSIHUS
cobuparonield JuH3bl (0 CBOMCTBY PaBEHCTBA Pa3MEpOB IMPEIMETa U WU300paKeHHUS,
3.26  Korjaa mpeaMer pacIoyioKEeH B TBOMHOM (hOKYycCe), TTOKa3aTelIs MPEIOMIICHHUS CTEKIIA.
UccnenoBanue cBoiicTBa M300pa)K€HMsI, IOJIYYEHHOTO C IOMOIIBI0 CcOoOHparouieit
JIMH3BI; U3MEHEHHS (POKYCHOTO PacCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJia
NPEJIOMIJICHUS] CBETOBOTO JIyda OT YTJia MaJIeHHs Ha TPAHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue sa6nenus 6 npupode: 3atMenus ConHua u JIyHbI, 1IBeTa Tell, ONTHYECKUE
' sABJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)
3.28  Texuuueckue ycmpoiicmea: 0YKH, IEPUCKOI, (hOTOANIAPAT, ONTHUECKUE CBETOBOIBI
4 KBAHTOBBGIE SIBJIEHUA
41  PaaguoakTuBHOCTH. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnaaa
4.2 Omnsitel Pezepdopna mo paccesnuto anbda-vactui. [LnanerapHas Mmoens atoma
4.3 CocraB aroMHoTO sigpa. M3oTomnsl
4.4 [Tepuon monypacmnana aTOMHBIX SIAEP
45  SlnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsAA0BOTO U MaCCOBOTO YHCEN
Qusuueckue s61eHUss 8 Npupooe: eCTECTBEHHBIM PaTIUOaKTUBHBIA (OH, KOCMHUYECKHE
4.6  nydd, paJHOAKTUBHOE M3ITy4YEHHUE MPUPOHBIX MUHEPAIOB, JACHCTBHE PaJHOAKTHBHBIX
U3JTY4eHUH Ha OPraHu3M YeJIoBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHIWBUAYAJIbHBIA JO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHasd DOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duznka: HHXEHEPBI Oy IyIIero: 7-i Kiacc: yriyOJeHHbIH YPOBEHb: YICOHUK:
B 2-X yacTsx; 1-e uznanue, 8 kinacc/ benara B.B., Boponiosa H.1.,
JlomauenkoB M.A. u ap.; nox penakuueit [lane6parnesa FO.A. AkiinonepHoe
obmectBo «M3narensctBo «IIpocBeiienne

» duznka: UHXKEHEPbI OyIynIero: 8-i Kiacc: yriyOJeHHbIA YPOBEHb: YICOHUK:
B 2-X HacTsx; 1-e uzganue, 8 knacc/ benara B.B., Boponniosa H.I.,
JlomauenkoB U.A. u np.; nox penakmueit [lanedpariera F0.A. AxkuinonepHoe
obmectBo «M3marenscTBO «IIpocBemnieHne»

» dusuka: HHXKEHepHl OyyIiero: 9-i kimacc: yriayoJIeHHBIM YPOBEHbD:
y4eOHUK: B 2-X yacTsax; 1-e uznanue, 9 kiacc/ benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u ap.; nox penaxuueit [lane6patiena FO.A. AkiinonepHoe

obmectBo «M3narensctBo «IIpocBeiienue

METOANYECKHUE MATEPHUAJIBI IUISA YHUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IIOK
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