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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMmmMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepxkaHue mnporpaMMbl IO (PU3MKE HANpPaBICHO Ha YIOBIECTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (IM3MYECKUX 3HAHUH, W Ha (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOyuwaronmuxcsa. B mporpammMe 1o  (U3MKE  YUHTHIBAIOTCSA
BO3MOXKHOCTH YyuyeOHOro mpenMera B peanusanuu tpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHbIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1O Kjaccam), IpeuiaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3Yy4YaeMbIX XUMHEH, OMOJI0rnel, acTpOHOMHEN U pu3nuecKoi reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHpA, MPEIOCTABISIET HAauOojee sSCHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0C00a MOIyUYeHHUS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

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

Wzyuyenue ¢u3ukun Ha YriayOJIEHHOM YpOBHE MpelIojiaraeT yBEPEHHOE
BJIAJICHUE CHEAYIOIUMH KOMITETEHTHOCTSIMH, XapaKTEpU3yIOIIMHU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHSITH SIBIICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIHCTBA IS
MOJTyYCHUS BBIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yommx



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

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMs OOYyYaloIIMXCS K HAy4YHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

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

dbopMupoBaHHEe YMEHMH TPUMEHATH (U3HUECKUE 3HAHUA U HAyIHbIC
JI0Ka3aTeNbCTBA I OOBICHEHUS! OKPYKAIOIINX SBJICHMUIA;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npodeCCUOHAIBHOM  AESATENbHOCTHU, CBA3aHHOW C (PU3MKOHN, TMOJArOTOBKAa K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriay0aEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHus: Ha ypoBHE
CpeaHero oo1ero oopa3oBaHuUsl.

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

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

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSCHITH (PM3UYECKUE SIBJICHUS Ha
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJyUEHHbIE JaHHBIE U J1€71aTh BHIBOJIBI;

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

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHOMN AESITENbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue gusuku (yriryOonéHHbIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIErO
oOpazoBanus orBogutcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOYAIOLIUE MEXIpeIMETHbIe CBs3M). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHsl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocTts n3mepenuil. IlpaBuna Oe3onacHoro Tpyaa npu padore c
71a00opaTopHbIM 00OpynOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH HU3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHUA: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMpOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro apieHus. Onucanue (U3NIECKUX SIBJICHUN ¢ TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHnnueckue, TENMIOBBIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

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

Jlabopamopnwie pabomul u onvimol.

Onpenenenue UEHbI JeJIEHUS IKaIbl U3MEPUTEIBLHOTO TPUOOpAa.

N3mepenue pacCTosIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIle BHICOTA ITyCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrkeHune uactul BemiectBa. CBsA3b CKOPOCTHM JABMKEHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6monenne OpoyHOBCKOTO JIBH>KEHHUSI.

Hab6monenne nuddysun.

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

Jlabopamopnvie pabomul u onvimel.

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

OnbIThl IO HAOJIOJIEHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. /IBuskeHUe U B3aUMOAEHCTBHE TeJl.

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

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

SlBnenne nHepuMM. 3aKOH HMHEPLUHU. B3auMoAENCTBHE TeNl KAaK NPUYMHA
W3MEHEHUSI CKOPOCTM JABIXKEHHA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTyHaTeabHOM JBWXEHUU. IInoTHOoCcTh BemiecTBa. CBs3b IJIOTHOCTH €
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBEpXHOCTHAs U JIMHEWHAS IUNIOTHOCTb.

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

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHUS.

HaGmronenue siBneHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJl.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

Omnpenenenue cpeaHE CKOPOCTH CKOJBXKEHUS Opycka WM IIapuKa I0
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

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

OMnbIThL, AEMOHCTPUPYIOLINE 3AaBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT CUJIBI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJICHUs raza oT 00bEéMa 1 Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMH TEJIaMHU, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHu3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOC(hHEepHOTO J1aBJICHUS.

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

Jemoncmpayuu.

3aBUCUMOCTH AABJIEHUS ra3a oT TeMIEPaTyphI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

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

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KHUJIKOCTH.

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

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJie OT 00bEMa MOTpYyKEHHON B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

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

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

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JiJIsi CUJI, HAIPABJICHHBIX BJOJIb JTUHUU MIEPEMEIICHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHUsA phluara K OJOKY. «3050TO€
npaBuio» mMexanuku. KITJ] mpocteix MmexanusmoB. [IpocTeie MEXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

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

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K1/l moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEeXHOJOTHH. TeXHOIOTHM TONy4YeHUs HCKYyCCTBEHHBIX anma3oB. OObsiCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BbEMa, TeMIepaTypsbl.

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

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
TeIUIoNepeaya U COBepIieHre padoThl. Bubl Teronepenayn: TeIIOnpOBOAHOCTb,
KOHBEKIMs, W3IydyeHue. Buael Temonepeaayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

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

[InaBneHue M OTBEpAEBAHUE KPUCTAJUIMUYECKUX BEILECTB. YIelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJIeHMs1. HachIeHHbIM 1 HEHACBIEHHBIN nIap. BiaaXHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabdotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle JABUTAaTeNM M 3alllUTa OKpPYXKArWIEeW cpenpl. TermaoBsle NOTEpU B
TEIJIOCETSIX.

3aKOH COXPAaHEHMSI U NPEBPALLCHHS SHEPTHUM B MEXAHUYECKUX M TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

Habnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

Habnrogenue TemioBoro pacupeHus Teml.

W3MeHeHne naBiieHUs rasa MpU HW3MEHEHUH oO0bEMa M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus TeMiepaTyphl.

Bubl Teronepenaum.

OxJakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny pabOoThl BHEITHUMHU CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne kuneuus.



Habnrogenue nocTosHCTBa TEMITEpATypPhl P JIABJIECHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITH IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenure TeMneparypsl Mpy MOMOIIIM KUJIKOCTHOTO TEPMOMETpPA U JJaTUUKA
TEMIIEpaTyphI.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJUIOHE MIMIPUIIA.

HccnenoBanre 3aBUCHMOCTH JABJEHUS BO3AyXa OT €ro o0béma W
TEMIIEpaTyphI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habnrogenne wW3MEHEHUs BHYTPEHHEM OJHEpruM Tela B  PeE3ysbTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIIOOOMEHA MTPU CMEIIMBAHUH XOJIOJHOM U ropsyei
BOJIbI.

Omnpenenenne KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPU TEIII0O0OMEHE C
HarpeTbIM METAJNIMYECKUM LIUITMHIPOM.

OrnpeneneHne MOITHOCTH TEIJIOBBIX MOTEPh (3akoH HeroToHa-PuxmMana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue npouecca uCnapeHus.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pazges 7. diaekTpudyeckue ¥ MAarHUTHbIE SIBJICHHSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoJie. Hanpsox€HHOCTh syekTpudeckoro mnoss. [IpuHnmn
CYNEPIIO3ULIUU IEKTPUIECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenmn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3aps.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTtpuueckas 1enb. Cuna Toka. DIEKTPUIECKOE HaIpsKEHUE. AMIIEPMETP
Y BOJIbTMETP B II€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locimenoBarenbHoe U



napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Owma s monuoit nenu. [IpaBuna Kupxroda. Pacy€r mpocThIX 3IEKTpHUECKHX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyns-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE TOCTOSHHBIX MATHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe noje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
Cunia Amniepa u onpeziesicHUEe €€ HampaBlICHUS.. DJIEKTPOJBUTaTeNlb MOCTOSHHOTO
ToKa. lMcnosb30BaHWE SIJIEKTPOJABHUIATENEW B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. CnocoObl IOy YEHUS AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.

Y CTpOMCTBO M JEHCTBUE IEKTPOCKOIIA.

DIEeKTpOCTaTHYECKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OYMaKHBIX CYJITAHOB.

[IpOBOIHUKH U AUBIECKTPUKH.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JleliCcTBHS 3IEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHue CUiibl TOKa aMIIEPMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSIKEHUS BOJIbTMETPOM.

PeocTar 1 Marazud COnpoOTUBIICHUH.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIIOCOB MAarHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlercTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apases.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OnpiThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHUHM W
WHIYKIHUEN.

HUccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO IO HA NPOBOAHUKUA U
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHBIICHHS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU TONEPEYHOT0 CEYEHU U MaTepHaa.

Omnpenenenue yI1eapHOT0 CONMPOTUBIIEHUS IPOBOJHUKA.

[IpoBepka TmpaBuUiia CIOXKEHHS HANPSHKEHUH MpPU  IOCIEI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jid CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBICHUS HCTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa I IMOJTHOM LEIH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYyIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3UcTop.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIAECISIEMON Ha PE3UCTOPE.

Omnpenenenue K11l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pazJieleHuN.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HampaBJ€HUsS TOKA B KaTyIIKE W OT HalW4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIIKE.

N3yuyenue aeicTBUS MAarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBuraTtenbHON yCTAaHOBKH.

OneITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHU 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC



Pa3nen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe JBwkeHue. MarepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
otrcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUSI.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMU, MPOEKIIUKU BEKTOpa. Pannyc-
BEKTOp MAaTE€pUaIbHOW TOYKH, TIEPEMEIICHUE Ha IIJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEWHOE JBI>KEHNE. HepaBHOMEpHOE NPAMOJIMHENHOE ABM>KeHNE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPAaBHOMEPHOM JBH)KEHHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABHKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPONACHHOTO MYyTH U
MEPEMEIIEHUS JJIA MPSAMOJIMHEMHOTO JBUKCHUS.

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

JIBkeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUO]T
M 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHME MPU JBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOIASA CUJIA.

[lepBoii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroTona.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHMs: cuiia TPEHUs CKOJIbKEHUS, ChJia
TpEeHUs MOKos, Apyrue Bubl TpeHus. KoaddunmueHT tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymm u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIETATEIbHBIC
ammaparbl, CyJla Ha MOABOAHBIX KpPBUIbSIX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BHMyKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TATOTEHUs. JIBHMI)KEHME Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpOocTb. HeBeCOMOCTh 1 meperpys3KHu.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnyibe Tena. M3Menenne umnynsca. IMmynbsce Cuiibl. Ypyroe u Heynpyroe
B3aUMOJCUCTBUE. 3aKOHbI W3MEHEHUA M COXPAHEHHUs HUMIYJibca. PeakTuBHOE
JIBUKECHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEprun U padoTel. [loTeHIMaNbHAS YHEPTHUS Tella, OAHATOTO HaJ
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprus. Teopema O KMHETHMYECKOW SHEPruM. 3aKOH MU3MEHEHHS M COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Hemoncmpauuu.



HaOnronenne MeXaHUYeCKOTO JBHXKEHUSI Tella OTHOCHUTENIBHO pPa3HbIX TeJ
OTCYETA.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKopoCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO IBMYKEHHUSI.

HabGnronenue nBM>KEHHS Tella 10 OKPYKHOCTH.

HabGmronenne MexaHMYeCKUX SIBIICHUM, MPOUCXOSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKH.

HaOnronenune paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

Habmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUMU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHue SHEpPruu NPy ABUKEHUHU TeJIa MO JEHCTBUEM IPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa [jsi pa3roHa W JalIbHEMIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpegHeN CKOPOCTH CKOJIbKEHUS OpYCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpEHUsI Tela MpH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaIbHOM
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YKCEII, TO BPEMEHA OJUHAKOBBI.

HccnenoBanuie IBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHUS CKOJIBKEHHUSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTU CHJIbl YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

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

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
WCITOJIb30BAaHUEM HETTOABUKHOTO H TOIBHKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

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

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

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

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

Hemoncmpauuu.

HaOmronenne koseOaHMiI Tel mOJN JEWCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroienre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimol.

OrnpeneneHue 4acTOThI U NMepUojia KojaeOaHni MaTeMaTUYECKOTO MasITHHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH MepUoa KoJaeOaHWil Tpy3a Ha HUTU OT JJIMHBI
HUTHU.

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

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

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

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. lllkana s3neKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimel.

N3yyeHne CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas MoJzenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOUYHHMKHM CBerta.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n300paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus ceeta. [loaHoe oTpaxkeHue cBera.
Hcnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx mnyuerr B JuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
doToamnmapaTta, MHUKpPOCKONa M Tejeckoma. [a3, kak omnTuyeckas CUCTEMa.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuyenue n300paxeHui B MIIOCKOM 3€pKae.

[IpenomiieHue cBera.

OnTryeckuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIEH JIMH3E.

[Tomydenue n300pakxeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun gevictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e0oro cBera B CIEKTP.



[Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOIO Jiyda OT yria
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCMMOCTH yIjla IPEJIOMJIEHUS OT yTIJla MaJeHus CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIION.

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue (QPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITBl 10 BOCHPUATHIO LIBETA NPEIMETOB IMPU KX HAOIIOACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombl. PannoakTuBHbBIE
npeBpaineHus. [lepron momypacnana atoMHbIX saep. [elicTBue paanoakTUBHBIX
U3JTy4EHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAHMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJI0ru4ecKue npoosIeMbl siIEpPHON SHEPTETHKHU.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHHs] U TTOTJIOIICHUS.

CnexTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

HabGnronenue tpekoB B kamMepe Bunbcona.

PaboTta cuérunka HOHU3UPYIOUIUX U3ITYyYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomel u onvimel.

Habnrogenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI [T0 TOPMO3HOMY IYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (oOHA.

IHoBTOpPUTEIBLHO-00001IAKOINNH MOAYIb.

[ToBTOpHUTENHEHO-00001IAIOIIMI MOTYJIb MIPEeIHA3HAYEH AJISi CUCTeMAaTH3al|H
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYEeHUU BCero Kypca (u3ukm yriayOJaEHHOTO ypOBHSA, a Takke s
MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 10 (hHU3HUKE.

B mpomecce wusydeHWss AAaHHOTO MOIYJSI PEATU3YIOTCS M MOJIyYaroT
JaNbHEWIee pa3BUTHE Y4YeOHBbIC JCHCTBHUS, OOCECIEUMBAONINE JOCTHKCHHE
NPEIMETHBIX ¥  METalpEeIMETHBIX pe3ylbTaToB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHNE SIBICHU Ha OCHOBE
npuMeHeHUsT (QU3UYEeCKUX 3HAHWM, HUCCIEAOBATEIIbCKUE JCUCTBUS (BBIIBIKCHHE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHHUPOBAHHWE HWCCIICIOBAHUS, aHAINU3 JaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[TpenmouruTennbHON (QOpPMOI  OCBOCHHS MOMYJS SBISCTCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUAET:

perieHne 3a7a4, OTHOCSIIMXCS K Pa3IMdHBIM pa3jieliaM U TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOLIUX COJEP>KaHUEe PA3HbIX Pa3JieiioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHEeH K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHHPOBAHUS
MIPOBEICHMSI MCCIICIOBAHMS, BEIOOpAa 1 00OCHOBAHUS METO/Ia M3MEPEHUS BEIMYNH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

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

paboTy HaJ rPYNIIOBBIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBAThCS
MIPOBEICHUEM JTMATHOCTHYECKON pabOThl 3a Kypc (DU3UKH YIITyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3ynbTaThl BBHITIOJHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTEIICHh TOTOBHOCTH O0YYarOIIUXCS
K OCHOBHOMY TOCYyJapCTBEHHOMY OJK3aMeHy 1o (Qu3uKe, a TakKke
CBUJIETEIIHLCTBOBAThH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

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

JIMYHOCTHBIE PE3YJIBTATDBI

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

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX 1
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
YYEHOrO;

e 3)IcmemuuecKo20 60CHUMAHUA:

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

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

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

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

pa3BUTHE HAY4YHOM JHOOO3HATEIBLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

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

c(hOpMHPOBAHHOCTH HaBbIKa pedIEKCUH, PU3HAHUE CBOETO MpaBa Ha OIITHOKY
Y TAKOTO K€ MpaBa y IPyroro 4eioBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTH€ B pPEIICHUM MPaKTUYeCKUX 3a1ad (B pamMKax CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEe/Ibl;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K uBMEHAIOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3NYECKON HANTPABIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

MOBBIIICEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

nOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, YMEHUHA (POPMYIHMPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

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

IUIAHUPOBAHUE CBOETO PA3BUTUS B NPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOKHBIX [VI0OAJIBHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JEHCTBUSA, PETYJISTUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIATH U XapaKTePHU30BaTh CYIIIECTBEHHbIE MPU3HAKNA OOBEKTOB (SIBIICHUN),
KJIacCU(UILIMPOBATH UX;



BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS] B PAaCCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

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

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(MOPMAIIUIO, MTOTYUYCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

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

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

OIICHMBATh HANEKHOCTH HMHPOPMALMM TO KPUTEPHSIM, MPEAJI0OKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECJIOXKHBIMHU CXEMaMHu,
yarpaMMamu, MHOM TpauKoil 1 ©X KOMOMHAIUSMH.

KoMMyHUKAaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY 0OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJey, HaleJICHHbIE Ha pEIIEHUE 33Jaud M MOJJep)KaHue OJaroxenareabHOCTH
OOIICHMS,

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

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEeIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD [EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: PACIpelesIATh pPOJIM, OOCYX JaTh NPOLECCHl U PE3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWUHHPYS CBOM MACWUCTBUS C JAPYTUMH YICHAMU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

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

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOJAX  NPUHATHS  PEHICHUI
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUSI C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpejiaraeMbie BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

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

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM.

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

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

HNPEAMETHBIE PE3YJIBTATHI

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



WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJECHUCTBYIOWIAs CUJ, AepopManusg (ynpyras, IjlacTHdeckas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEII[ECTBA, PABHOMEPHOE JBWIKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEINIEHHON OChIO BpallCHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKkTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacno3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (PU3NUECKUX SIBIICHUN B OKPYIKaIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHUE PbIO, pblYary B TEJE YeI0BEKa), IPU 3TOM IIEPEBOIUTH
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIE€CTBEHHbIE CBONCTBA (MPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh MU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJb3YS
busnUeckue BeIMYUHBI (Macca, 00bEM, IITIOTHOCTD BEIIECTBA, BPEMS, Iy Th, CPEIHSS
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIUsl), PU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCMIOJIB3YEMbIX BEIUYUH, HX
o0O3HaueHUsT W EeAUMHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONIUE JaHHYIO (PU3UYECKYIO BETUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKkTepu30BaTh CBOMCTBA TeN, (PU3UYECKUE SBJICHUS U MPOIIECCHI, UCTIONb3YsI
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsIMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBuIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE TIPABUIIO» MEXAHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, IIPOIIECCOB, SBICHUMN, IPUMEHATh (PU3HUESCKHE MOJICTH JIJIs OOBSICHCHHS
(bu3MYEeCcKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHHUS, MPOIECCH M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUECHTHUPOBAHHOIO XapakTepa, U peliarh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyX ICHHHM C ONOpOM HAa H3YUYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3ydaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (U3MUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GopMyJ1, CBS3BIBAIOIINX (DU3UUECKUE BETUUMHBI, 3alUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3a/1a4H, BBISBIISTH HEJJOCTAIOIINE UITH U30BITOYHBIC TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/A pEIICHUS 3a/JayH, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHUs U PacyEThl, OLICHUBAThH
PEATUCTUYHOCTD IOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYCHHOMN NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh IPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TMpeAJiaraTb OPUEHTHUPOBOUYHBIM CHOCOO pEIIeHUs, B OMHCAHUU
UCCIIEIOBAaHMsI ~ PACIIO3HABATh  MPOBEPSIEMOE  MPEANONOkKeHHe  (TUIOTE3y),
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yibTar;

MIPOBONUTD OTIBITHI MO HAOMIOACHUIO (PU3MUECKHUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (nuddysus, TEMIOBOE pPACHIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TEJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, TMpOSIBICHUE JEHCTBUS aTMOC(EPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0IeHUH, CAMOCTOATEIFHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

OPOBOAUTH TPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(paccTosiHUE, TIPOMEXYTOK BpEMEHH, Macca Tesla, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO Tela, CUJa TPEHHUS CKOJBLXKEHHS, TaBJICHHE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, ICHCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHCTBUS TMPOCTBIX MEXAHU3MOB) C HMCHOJb30BAaHUEM
aHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
(¢ukcHpoBaTh MOKa3aHUs NPUOOPOB, HAXOJUTH 3HAUEHHUE U3MEPSEMON BEIMUUHBI C
MIOMOIIBIO YCPEAHEHHUS PE3yIbTaTOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHUN;

IPOBOANUTH HECIIOKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
(¢u3nyecKux BETWYMH (3aBUCHMOCTH IyTH PaBHOMEPHO IABMXKYLIETOCs Tejaa OT
BPEMEHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHUJIBI TPEHUS



OT IUIOIIAIU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY’KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYXKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TE€J, YCIOBUN paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (GOpMyJIHpOBaTh 3aJady M THUIOTE3y HCCIEA0BaHuUs,
CaMOCTOSITENIFHO ~ IUIAHUPOBAaTh  HMCCJEIOBAaHUE, CAMOCTOSTEIHHO COOHMpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
MOJyYE€HHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIULl U TpauKoB,
OLIEHUBATh NOTPELIHOCTH, J€JaTh BBIBOBI IO PE3YJIbTATaM HCCIIEAOBAHNUS;

coOMoaTh IMpaBWJAa TEXHUKM O€30MacHOro Tpyna npu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIUIBI I€UCTBHUS MTPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIIHNECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX MTPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3ys 3HAHUA O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
peleHny yueOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO TOBEACHUS B
OKPYIKaIOIIEH CPeE;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMalMIo, KOTOpas SIBISIETCS  MPOTUBOPEYMBOM WJIM  MOXKET  OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHer, BiaxeTh npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHBIE M YCTHbBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



nyOJIMYHO JeNaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4EOHBIX
WCCIICAOBAHWM, IPA 3TOM TI'PaMOTHO HCIOJIb30BAaTh W3Yy4YEHHBIM NOHSATUHHBIN
anmapat Kypca GU3MKH, COMPOBOKIAThH BHICTYTIJICHUE MPE3EHTAIUEH;

IPU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMu, CIECIUTh 3a
BBINIOJIHEHUEM IUIAHA JCHCTBUM, aJ€KBAaTHO OLICHWBATh COOCTBEHHBIM BKJIaa B
JEATENIbHOCTh ~ IPYIIBbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUHTBIBASI MHEHUE OKPYXKAIOIIUX.

K xon1y oOyuenus ¢ 8 kiacce npeIMETHbIE Pe3yIbTaThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUXCHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACBIIIEHHBII W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJICKTPUYECKUM 3apsj, IPOBOIAHUKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelIeHnN yUYeOHbIX U MPAKTUUECKHX 3a]1a4;

YBEPEHHO pa3jiMyarh SIBJICHUS (TEIJIOBOE pacHIMpeHHue (CxKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KalWUISIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3allMs, KHUIIEHHE, CIOCOObI
Teruionepesaun (TerIoNpOBOAHOCTh, KOHBEKIUS, U3yUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTPU3aLUsl TeJl, B3aHUMOJCHCTBHUE 3apsiioB, JNEHUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMX TaHHOE (PU3UUYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOLIEM
Mupe (B TOM uyucie (U3MUYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIPHBIEC SBJICHHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTrMoc(epe, 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emMi, Apeid MoJtoCcCOB, poJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIIPHOE CHUSHHME), TPHU STOM MEPEBOAUTH IMPAKTHYECKYIO 3a/Jady B
y4eOHYI0, BBIJICIATh CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3UUECKUX SBJICHU;

OINKCHIBaTh M3YUYCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCHOIB3YS
¢buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTb BEIECTBA, YIEJIbHAas TEIUIOTa IJIaBJICHUS,
yAelibHAsl TEIJIoTa MapooOpa3oBaHUs, yJAelbHas TEIJIOTa CropaHus TOIUIMBA,
KO3 PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS  TEIMJIOBOM MAallMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AyXa, DJIEKTPUYECKHM 3apsij, CHJIa TOKA, DJJIEKTPUYECKOE



HaIpsDKeHUE, CONpPOTUBIICHUE MpoBoAHUKAa, JJIC B 1emu MOCTOSSHHOIO TOKAa,
JIEKTPUYECKOE YACIBHOE COMPOTHUBICHUE BEIIECTBA, paboTa W MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3MYECKUX BEJIUYUH,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIKNE JAHHYIO (PU3UYECKYIO BEJIMUYHMHY C JAPYTUMHU
BEITMYMHAMU, CTPOUTH TPA(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3UYECKUX BEIHYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXpPaHEHUsI AJIEKTPUUECKOTO 3apsijia, 3aKOH
KyJioHa, IpUHIUIT CyNEPIIO3UIINM SIICKTPUUYECKUX MOJIeH, 3akoH OMa JJ1s ydacTKa
nenu, npaBuia Kupxroda, 3akon Oma st momHoU nemnu, 3akoH [xoyns-Jlenia,
3aKOH COXPAHEHUs SHEPTrHH, MPHU 3TOM pas3InyaTh CIOBECHYIO (HOpMYyIHpPOBKY
3aKOHa M €ro MaTeMaTU4eCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, IPUMEHATH (PU3NUECKHE MOJICTU JIJIsi OObSICHEHUS
(U3MYECKUX MPOIIECCOB U PEUICHUS YUEOHBIX 3a/1ay;

OOBSICHATh (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIME YHUCIEHHOIO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, IPU 3TOM BHIOMpPATh aJ€KBATHYIO
(U3UYECKYIO0 MOJICIIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pellaTh pacy€THbIe 3afaud (C Oomnopoid Ha 2—-3 ypaBHEHHs) IO
M3ydyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJI, CBS3BIBAIOIMINX (DU3UYECKUE BEIIMYMHBI,
3allMChIBATh KPATKOE YCIOBHE W pa3BEPHYTOE PEIICHUE 3aJa4M, BbBISBIATH
HEJIOCTAIOIINE UM U30BITOYHBIE JaHHbIE, 000OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbIE, NPUMEHATh METOJAbl aHaJIu3a
pa3MepHOCTEH, UCTOB30BaTh IpapUUECKUE METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAYCHHMS (PU3NUECKON BEIWYMHBI W OMNPEISIsaTh Pa3MEpPHOCTH
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHUs, B OIHCAHUHU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCHUMOCTH IaBJICHHS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOpPOCTH IMpoliecca OCThIBaHHUsS (HarpeBaHusi) IMpU
U3IY4YCHUU OT I[BETa H3JIydaroueil (morjomarmeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IMOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyalU3allusi MArHUTHBIX TMOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MarHUTHOTO TOJISI HAa MPOBOJAHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHHUTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOopMyIMpoBaTh MPOBEPSEMOE
Opearnonokenue (TUMOTe3y) O  BO3MOXHBIX — pe3ylbTarax  HaOJoJeHuil,
CaMOCTOSITENIFHO COOMpaTh yCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHUPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BIAXKHOCTb BO3/yXa, CUJa TOKA, HaIpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOM BEJIMYUHBI C MOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBAThH OTPEIIHOCTh U3MEPEHUIL;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIXKICHMSI, UCCIIEI0BAaHUE SIBJICHUS TEIII000MEHA IIPU CMEILIMBAHUU XOJIOJHON U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHMK, OT HAmNpsHKEHUS Ha TPOBOJHUKE,
MCCJICIOBAaHHUE TIOCTIEIOBATEIHHOTO U TApaIeIbHOTO COSAMHEHUN MPOBOTHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THIOTE3y HCCIeA0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJb30BAHUEM HHCTPYKIIUH, MPEACTABISATH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAEC TaOmuil U TpaduKoB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOnoaTh MpaBwiia Oe3omacHoro Tpynaa mpu padbote ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPDI), IPEIOXPAHUTEIH U UX TPUMEHEHNE
B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), WCIOAb3yS 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENBbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHUYHbIM pHUCYHKaM (GKMJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOPAHMS, AJIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIEMEH C IOCIEeI0BATEIbHBIM U
napajuleIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0O3HAYCHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENEH, UCTOIb30BaTh CXEMbI 1 CXEMAaTHUYHbIE PUCYHKHU
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  U3MEpPUTEIbHBIX  MNPUOOPOB U
TEXHOJIOTUYECKHX IMPOIIECCOB MPU PEIICHUN YUeOHO-TIPAKTUYECKUX 3a/1a4;

MPUBOAUTH NMPUMEPHI (HAXOAUTH HHPOPMAIIHIO O TIPUMEPAX) MPAKTHICCKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MacHOCTH TIPU OOpaIllEeHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUSA B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIHPYS TOUCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
Y CpPaBHEHHUS JIOMOJHUTEIBHBIX HMCTOYHUKOB BBIIEIATH WMH(OpMaIuio, KOTopas
SBJIIETCS IPOTUBOPEUNBON MITM MOKET OBITh HEJTOCTOBEPHOM;

UCITIOJIb30BaTh NPH BBINOJIHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUSA, CIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WNuTtepHeT, BianeTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MOyOJNMYHO  MPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
MCCIIEI0BATENbCKOMN NESITEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOIb30BaTh U3YUYEHHbBIN
MOHSATUIHBIN arnmapaT Kypca (pU3uKu, COnpoOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IIPU BBIIIOJIHEHUH Y4E€OHBIX NMPOEKTOB M HMCCIIEJOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenensath OOA3aHHOCTH B TPYyIIE B COOTBETCTBHM C IIOCTABJICHHBIMU
3aJlayaMu, CJIEIUTh 32 BBINOJIHEHUEM IUIaHa JACHCTBUH UM KOPPEKTUPOBATh €ro,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/1 B ACSTEIHHOCTD IPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJICHCTBUE, IMPOSBIAS TOTOBHOCTH  pa3peuiaTh
KOH(DJIUKTBHI.

K koniry oOyuenus ¢ 9 knacce npeIMeTHBIC pe3yJIbTAaThl HA yTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3Ty4YeHHe, IIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSI M TMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU IPU PELLICHUH YUEOHBIX U IPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3iIuyaTh  SBJICHUS  (PaBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MAaJeHUE TeJl, [BWKEHUE [0 OKPYXXHOCTH, B3aUMOJIEHCTBUE Tell,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBJKEHUE  (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbBIC
Koye0aHus), PE30HAHC, BOJIHOBOE MIBM)KEHHME (PacHpOCTpPAaHEHUE M OTpPaKECHUE
3ByKa, HHTephepeHnus U Tupakius BOIH), MPSIMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIIOMIICHUE CBETAa, IIOJHOE BHYTPEHHEE OTPaXXEHHE CBETa,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4YeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3HYECKOE SIBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YUECHHBIX (PU3NYECKHX SIBJICHUN B OKPYKAIOILIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEaKTHUBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMU, 3E€MIIETPSICEHUE, CEMCMHUYECKUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEHCTBUE BUIAUMOIO, YJIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO  M3Iy4YEHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEUCTBUE DPAJMOAKTHBHBIX H3JIyYEHHH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BeNWYMHBI (CPEAHSsI W MTHOBEHHass CKOpPOCTh Teja IpH
HEPaBHOMEPHOM JIBHJKEHHMH, YCKOpPEHHUE, MEepeMENIeHUE MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKEHUM,  yIJioBass  CKOPOCTb,  LIEHTPOCTPEMHTEIHbHOE
YCKOpPEHHE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJICHUs, BEC TeJIa, LIEHTP TSKECTU TBEPAOrO TeNa, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CUJIbl, MEXaHHUYEeCKasi paboTa U MOIIHOCTh, OTEHUMAIbHASI SJHEPT U TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIIMATbHAS SHEPTHUS CKATOU MPY>KUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas JHeprusi, NepuoJl U YacToTa
KoJie0aHul, MeproJ MaTeMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENb IMPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAUEHUS U €TUHULBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTb3YS
3aKOH COXpaHEHUs DJHEPruM, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI
CYNEPIIO3ULIUU CUJT, TPUHIUI OTHOCUTENbHOCTH ["anuies, 3akonbl HproToHa, 3aK0H
COXpaHEHUs] UMITYJIbCa, TEOPEMYy O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPAKEHUS W TPEITOMIICHHS CBeTa, (hOPMYTy TOHKOW JIMH3BI,
IUTAHETApHYI0 MOJIEb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOIO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MATEMATHUYECKOE BHIPAKCHHUE;

CTPOUTH (PU3UIECKHUE MOJACIN pPeaTbHBIX OOBEKTOB, MPOIIECCOB W SIBICHUM,
BBIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU Il OOBSICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NYECKUE SBJIICHHS, TTPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJE TPEOYIOIMME YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CICICTBEHHBIC CBA3U U BHICTPAUBATh
JIOTMYECKYIO0 LEMOYKY PACCYXACHUW M3 2—3 IIaroB € OMOpPOM Ha H3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pelaTh pacu€THHIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBATHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmyi,
CBS3BIBAIONINX (M3MYECKUE BEIMYMHBI, 3alMChIBATh KPaTKOE YCIOBUE W
pa3BEPHYTOE PEIICHHUE 3a/1a4H, BBISBISITH HEIOCTAIONTUE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aadyd, HCIOJb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MMPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (DU3NYECKON BEITUYUHBI H
OTPENEIATh PAa3MEPHOCTh (PU3NYECKON BEIMYHMHBI, MMOJTYYEHHOW TPHU pEIICHUU
3a]a4H;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh PU TOMOIIU (PU3UUECKUX
METOJIOB, W TMpejyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIIeHUs, B OMHCAHHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OIICHMBATh NMPABWJILHOCTH MOPSIKA IPOBEICHUS UCCIICIOBAHUS, MHTEPIIPETHPOBATh
MOJTyYCHHBINA PE3YNIbTAT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (PU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXpaHEHUS HWMITyJIbCa, JCUCTBUE 3aKOHA bepHYyITM W BO3HUKHOBCHHE



NOABEMHON CHJIBI KpbUIA, 3aBUCUMOCTHh IEpUOAa KOJICOAHWUN TPYKUHHOTO
MasTHAKA OT MAacChI TPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTH OT aMILTUTY IbI
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3yUCHUE CBOMCTB M300paK€HUsI B TUIOCKOM 3€pKajieé U CBOWCTB
U300paKEeHUsT TIpeIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHEHYIATHIX CTICKTPOB W3ITY9ICHHS ): dbopmyIMpoBaTh IPOBEPSIEMOE
Mpeanojokenne (TUMOTE3y) O BO3MOXKHBIX — pe3yibTaTax  HaOJIOEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOrO Habopa o0OpyJoBaHUS,
OIMKCHIBATH XOJI ONBITAa U (POPMYJIUPOBATH BHIBOIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpeaHee 3HaUEHUE U3MEPSIEMOM BEJITMYUHBI U ONPE/IETsisd MOTPEIIHOCTh Pe3yIbTaTOB
MPSMBIX U3MEPEHUH, 000CHOBBIBATH BHIOOP CcIToco0a M3MepeHus: (M3MEPUTEITLHOTO
npubopa);

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (HU3UUECKUX BETUYUH (CPEIHSSI CKOPOCTh
U YCKOPEHHE Teja MPU PABHOYCKOPEHHOM JBUXKEHUM, YCKOPEHHE CBOOOIHOTO
najIeHus, )KECTKOCTD PYKUHBI, KOAD(DHUITMEHT TPEHUS CKOJIEKEHUS, MEXaHUIEeCKast
paboTa W MOIIHOCTh, YacTOTa M TEPUOJ KOJICOAHUN MATeMaTUYeCKOro u
MPY>KUHHOTO MAasTHUKOB, (DOKyCHOE paccTosiHHMEe coOuparomeid JUH3bl U e
ONTUYECKAas CWJIA, PAJAMOAKTUBHBIN (OH) C HCMOIH30BAHUEM AHAJIOTOBBIX H
nM(ppPOBBIX NMPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HM3MEPEHUs, IUIAHHUPOBATH
U3MEPEHUS, CAMOCTOSITEILHO COOMpAaTh JKCIEPUMEHTAIBHYIO  YCTAaHOBKY,
BBIYHCIIATh 3HAUEHHE BEJIMYMHBI M aAHAIM3UPOBATH IOJIYYEHHBIE PE3YJbTATHI,
OIICHMBAS TIOTPEITHOCTh PE3YIHTATOB KOCBEHHBIX U3MEPEHHUIA;

MIPOBOJIUTH IKCIIEPUMEHTATILHBIE UCCIEOBAHUS 3aBHCUMOCTEN (PU3NUECKHUX
BEJTMYMH (3aBUCHUMOCTh MYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM IBIKEHUU 0e3
HAa4aJIbHOW CKOPOCTH, 3aBHCUMOCTh CHJIBI TPEHUS CKOJBXKCHHS OT CHIIBI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHWN MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBl HUTH, OIPEJCICHHE YCKOPEHUS CBOOOTHOTO TMAJEHUs, HUCCIECIOBAHUE
W3MCHCHUS BEJIMYMHBI M HAIMpaBJICHUS WHAYKIIMOHHOTO TOKAa, 3aBHCHMOCTH yTJia
OTPa)KCHUS CBETA OT yIJIa MaJIeHUs], yIJia MPEJIOMIICHUS OT yTJia aJIeHUsI CBETOBOTO
Jyda, UCCIIEIOBAHNE TPEKOB: U3MEPCHUE SHEPTUH YACTHIIHI II0 TOPMO3HOMY ITyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTesieM (HopMylIupoBaTh 3ajady U TUIIOTE3Y
WCCJICIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEILHO
coOupaTh  JIKCIIEPUMEHTAIBHYI0  YCTAHOBKY, TIPEACTABIIATH  ITOJTYYEHHBIC
3aBUCUMOCTH (DU3UYECKUX BEJIWYMH B BHUJE TaOIuIl U TpadUKOB, OICHUBATH
MOTPENTHOCTHU, JCNIAaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJOTHYECKHUX MPOLECCOB C ONOPOM HA UX OMHUCAHMS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), UCHOJIb3ys 3HAHUS O CBOMCTBax
buznyeckux  SABICHUM W HeoOXoauMble  (U3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
peleHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEeHUI B IJIOCKOM 3€pKalie U coOuparoiei JMH3e;

IPUBOJUTH MPUMEPHI (HAXOAUTHh WH(GOPMALIUIO O MPUMEPaX) MPAKTHIECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsi U COOJIOJIEHUS HOPM 3KOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4EHHON HMH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NPH BBINOJIHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUSA, CIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 OTHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpKaHUS, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJIb30BaTh W3YUYECHHBIM IOHATUWHBIM ammapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE IMpe3eHTalue ¢ y4éToMm
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mdpoBbie)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
11 ®dusnka — HayKa O MPUPOJIE 2
1.2 OU3NYECKUE BETUYUHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo pazneny 8
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
2.1 CrpoeHue BeliecTBa 2 1
JIBI>KEHHE U B3aUMOJICHCTBHE YaCTHIL
2.2 4 2
BEIIeCTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pazneny 7

Pa3nen 3. /IBu:xkeHue u B3aumMo/ieiicTBUE TeJl

3.1 MexaHu4ueckoe OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bunpe! cun 15

Hroro mo pasneny 34

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB



Masnenue. Ilepenaya naBieHust TBEPABIMU

41 TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE KUIKOCTH

4.3 ATtMochepHoe 1aBiIeHHE

44 JlelicTBue ®UIKOCTH U Ta3a HA

MOTPyKEHHOE B HUX TEJIO
Hroro no pazneny

Paznea 5. PaGora n MoIHOCTDH. JHeprus

51 PabGora 1 MomHOCTH
5.2 [IpocTheie MexaHU3MBI
5.3 MexaHudecKkas SHePTHs

Hroro no pazneny

Pasnea 6. [lopTopuTenbH0-0000IaI0IM i MOYJIb

6.1 [ToBTOpUTENBHO-00001IAIOIINK MOTYJIb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

28

19

102

23



8 KUIACC

Ne i/t

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Pazgea 1. TermioBble iBJICHUSA

11

1.2

CrtpoeHnue u CBOICTBA BEIIECTBA

Temnosbie IMpoueCChl

Hroro no pazneny

Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

2.1

2.2
2.3
24

DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella
7 UX B3aUMOJICHCTBHUS

ITOCTOSIHHBIN 2IIEKTPUYECKUN TOK
MarsuTHsI€ SBICHUA

DNeKTpOMarHuTHasE WHIYKITUS

Hroro no pazneny

Pazpnen 3. [loBTopuTe1bHO-000011a1011IUIT MOAY /1B

3.1

[ToBTOpUTENHEHO-0000IIAIOLITHI MOTYTH

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

KonTpoabHbie
Bcero
padoThI

33 1
39

31
11

58

102 5

JJIeKTPOHHbIE
(ungposbie)
IpakTuyeckue
o0pa3oBaTe/ibHbIE
padoThI
pecypcsbl
6.5
1
10
4
1

22.5



9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/mn Konrpoabnbie IIpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHH4YeCKOe IBUYKEHUE H CITOCOOBI €ro
11 30 1 4
OTIMICAHHUS
1.2 BsaumoneiictBue Ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Uroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHus U BOJIHBI
2.1 Mexannueckre KoieOaHus 8 3.5
2.2 MexaHnyeckue BOJIHBL. 3BYK 10 3

Wroro mo pazneny 18

Pasznen 3. BJIQKTI)OMaFHI/ITHOB I10JI€ U JIEKTPOMATIrHUTHBIC BOJTHbBI

31 DJIEKTPOMArHuTHOE MOJE U 6

AJIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pazneny 6

Pasnen 4. CBeToBble siBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA
4.2 JIuH3b! U onTUYECKUE TPUOOPHI

4.3 Paznoxxenne 6emoro cBeTa B CIEKTP 2



Hroro no pasgeny

Pa3gen 5. KBanToBbIe IBJICHUSA

5.1 Hcnyckanue U IOIIONIEHUE CBETa aTOMOM
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu

Hroro no pazneny

Pasnea 6. [loBToputenbHO-00001aI0IM i MOYJIb

MexaHuuecKue SIBICHUS (HOBTOpI/ITeJ'IBHO'

61 0000IIAKOIIHI MOJTYJIb)

6.2 TermutoBbie siBIICHUS (TIOBTOPUTEIBHO-
00001Iat0TNIT MOYJIb)

6.3 DNEeKTPOMAarHUTHBIE SIBJICHUS
(MOBTOPUTETHHO-0000ITAIONIUN MOTYJTH)

6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO-
00001IaroINi MOTYJIh)

6.5 [ToBTOpHUTENHEHO-0000IIAIOIINN MOy b

Hroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

16

17

136

26.5






IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

o/ Tema ypoka

dusuka — HayKa o npupoze. AsneHus
MPUPOABI
2 duznuecKkue sBICHUs

®u3nyecKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru
IIPU IPSIMBIX U3MEPEHUSX

Ypok-uccnenosanue "M3mepenue
4 JUHENHBIX pa3MepOB T€J U MPOMEKYTKOB
BpeMeHH"

JIaGoparopHas pabota "M3mepeHue
00BbEMa )KUIKOCTH M TBEPIOTO Tena"

JlabopaTtopHas pabota "OnpeneneHue
pa3MepoB MalibIX Tesr. Meton psaioB”

Metoapl HaydyHOro no3Hanud. Onucanue
7 (bu3NYECKUX SIBICHUN C TTOMOIIBIO
MoJeIen

Ypok-uccnenosanue "lIIposepka
TUIIOTE3BI: AAJBHOCTD MOJETA MIApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJibIIIe, YeM OOJIbIlIe BBICOTA ITycKa"

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl



10

11

12

13

14

15

16

17

18

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

JIaboparopHas padora "Ornenka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJIb30BaHuEM (poTorpadmuii)”

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBYOKEHME YacTHI] BEIIECTBA.
Huddysus. bpoyHOBCKOe ABMKEHUE

Ypok-uccnenosanue "HabmroaeHue u
00BsicHEHHE OPOYHOBCKOTO JIBUKEHUS U

mudyzun"
B3anMonelicTBUEe YacTHI] BEIIECTBA:
MPUTSHKEHUE U OTTAJIKHUBAHUE

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI

Mexanunueckoe apuxenue. [1yTh,
TPAeKTOpHsl, IEPEMEILICHHE
PaBHOMEpHOE 1 HEpAaBHOMEPHOE
nBrkeHue. CKopocTh

Haxosxnenue ckopocTH, IyTH U BpEMEHH!
MIPU PABHOMEPHOM TIPSMOJIMHEHHOM
JIBIDKCHUH



19

20

21

22

23

24

25

26

27

28

29

30

JlaboparopHas pabdota "Onpenenenue
CKOPOCTH PaBHOMEPHOT'O IBH)KCHHS"

I'paduku npssMOIHMHEHHOTO
PaBHOMEPHOTO JABUKECHUS

Pemrenue 3agaud mo teme "Pacuer
cpeaHei ckopoctu"

JlaboparopHas pabota "Omnpenernenue
CpeIHEl CKOPOCTH CKOJIbKEHUs OpycKa
WJIM [IapHKa 10 HAKJIOHHOM miockocTu"

OTHOCUTENBLHOCTD ABMKEHUS. CloKEeHNE
CKOpOCTEH MPH MapaJlIeITbHOM
IBIKECHUU

[Tonyuenue u ananus rpaduKoB
3aBUCUMOCTH ITyTH U CKOPOCTH
JBIKEHUS OT BPEMEHU

Pemenne rpaduueckux 3aaad mo teme
"Mexanuka. PaBHomepHOE
NpSIMOJIMHEITHOE IBUKEeHUE"

SBnenue uHepu. 3aKOH UHEPITUU

B3aumoseiicTBue Ten Kak MpuUunHa
W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTH TeJla Ipu
MOCTYNATEIbHOM JIBH>KEHUU
VYpok-uccnenosanue "CpaBHEHHE Mace
110 B3aNMMOAEHCTBHIO Ten"

IInoTHOCTE BemiecTBa

JlabopaTtopHas pabota "OnpeneneHue
IJIOTHOCTHU TBEPIOTO Tema"



31

32

33

34

35

36

37
38

39

40

41

Pemtenue 3amau mo teme "Macca Tena.
IImotHOCTE BemecTna"

Cwmecu u ciaBbl. [loBepxHocTHasA u
JIMHEHHAs IIOTHOCTh

[ToaroroBka K KOHTPOJIBHOM paboTE MO
Teme "duzrka — Hayka 0 IpUpoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJISIPHOM CTPOCHHMHU BEIIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka
— Hayka o npupoe. [lepBonavansHbie
CBeZICHUsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHHUH BeliecTBa. MexaHuka"

Cuna. SIBnenue tsarorenus. Cuia
TSDKECTH

Nzobpaxenue cui. Pemenue 3ampad o
teme "OnpeneneHue CUibl TsokecTu"
Cuna ynpyrocrtu. 3akoH ['yka

Bec Tena. U3mepenue cuit. funamomerp
VYpok-uccnenosanue "HabmoaeHune
W3MEHEHUS CKOPOCTH TP
B3aUMOJICVICTBUM TEN"

Pemenue 3ampau no reme "Cuna
ynpyroctu. Bec tena”

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTh
pactsbxeHus (nedopmanyin) Ipy>KUHbI OT
IIPUJIOKEHHOM CHUJIBI"



42

43

44

45

46

47

48

49

50

51

52

Cuna tpenus

Cnoxenue cui. PaBHozelcTBy01Iast
cHIa

Pemrenue 3agaud mo teMe "CroXeHHUe CHUII.
PaBHopelicTByromas cua"

Pemrenue 3agad mo reMe
"Bizanmoneiicrue teir. CHUiisl B
MmexaHuke"

Pemenue 3amau no reme "Cua tpenus'.
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTU CHIIBI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

JIaGoparopHas pa6oTa "OnbIThI,
JIEMOHCTPHUPYFOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa COMPHKACAIOIINXCS
noBepxHocTei"

Perienne 3aga4 mo Teme
"B3aumonerictue Teia. CHIIBI B
MexaHuke"

KonTponbHas pabota mo Teme
"BzanMopaencTBue Tea"

JlaBneHue TBEPABIX Tel
Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHus JaBJICHUs TBep0ro Tena'

VYpok-uccnenoBanue "3aBUCUMOCTh
JaBJIEHU ra3a OoT TemrepaTypsl”



53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

JlaBneHue XUAKOCTEH U ra30B. 3aKOH
[Tackans

[THeBMaTH4eCKHE YCTPOUCTBA

3aBHCHUMOCTH JIaBJICHUS )KUJKOCTH OT
[TyOUHBI

I'mppocraTndeckuii napamokc
VYpok-nipoekt "U3yuenue
COOOIIA0IUXCS COCY0B"
VYpoxk-koupepenuus "['mapaBiamueckue
MEeXaHU3Mbl"

Hcnonb30BaHne BBICOKUX J1aBJIEHUN B
COBPEMEHHBIX TEXHOJIOTUAX

Pemenne 3agay o teme " JlaBneHue
JKUIKOCTH"

ATMmocdepa 3eMu ¥ IPUUUHBI €€
CYILLIECTBOBaHMS

VYpok-uccnenonanue "[Iposisnenue
neicTBus aTMocepHoro aAasieHus"
W3mepenue atMmochepHOro JaBiaeHus.
Omneit Toppuuemu

3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Iprbopsl
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS
Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JInYHBIX BHICOTAX
BritankuBaromas cuna. 3akoH Apxumeaa
Pemrenue 3agad mo reMe "3akoH
Apxumena"



68

69

70

71

72

73

74

75

76

77

78

Ypoxk-uccienoBanue
"DKcrepuMeHTalIbHOE O0OHAPYKECHHE
NEHCTBUS KUIKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

JlaboparopHas pabdota "Onpenenenue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYOLIEH
Ha TeJI0, MOTPYKEHHOE B KHUJIKOCTh"

IlnaBanue Texn

JlaGopaTopHas padora "HccienoBanue
3aBHCHMOCTH Beca Tejla B BOAE OT
o0BbeMa MOrpyKeHHOM B KUAKOCTh YaCTH
Teaa"

BOSI[YXOHJ'IaBaHI/Ie. IInaBanue CyaoB

Pemenue 3ana4 no teme "3akoH
Apxumena. YcinoBus riaBaHus Ten"

Pemenne 3agau mo teme "JlelicTBre
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

Ypoxk-tipoekTt "KoHCcTpynpoBaHue
apeoMeTpa WIH JOJKU U ONPENETICHHUE
Ipy30M0AbEMHOCTH"

[ToaroroBka Kk KOHTPOJIBHOU padoTe MO
teme "JlaBieHue TBEPABIX TET,
JKUJIKOCTEH U Ta30B"

KonTponbhas pabota no teme

" JlaBiieHUE TBEPIBIX TEJN, JKUIAKOCTEU U

razon"

Mexanuyeckasi paborta



79

80

81

82

83
84

85

86

87

88

89

90

91

MorHocTh

Pemenue 3amau Ha onpeneneHue padboThl
1 MOIITHOCTH

PaGoTa cuItbl TSDKECTH M CHITBI TPSHHUS
VYpok-uccinenoBanue "PacyéT MOIIHOCTH,

pa3BUBAaEMOM IIPU MOIBEME 110
nectHuie"

IIpocTeie MexaHU3MBI
MowmenT cuisl. [IpaBuino MOMEHTOB

JlaboparopHas pabota "H3yuenue
MIpaBWJIa pbIdyara Jjisi IOJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

"3o0510TOE MPaBUIIO" MEXaHUKHU

Pemtenue 3amay mo reme "30510T0€E
npaBmiio MmexaHuku" / Beepoccuiickas
MpoBepoyHasi paboTa

Pemenue 3amau mo reme "Pabota cuiibt
TSYKECTH U CUJIbI TpeHus" /
Bcepoccuiickas nmpoBepouHas pabota

VYpoxk-nipoekt "lIpoextupoBanue
IIOJINCIIACTOB € 33JaHHBIMU
rnapameTpamu”

VYpoxk-koHpepenuus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, )KUBBIX
opranusmax”

Koaddumnment nonesnoro necTpust
HpOCTbIX MCXAaHHN3MOB



92

93

94

95

96

97

98

99

100

101

102

JlaboparopHas pabdota "Onpenenenue
KIIJI mnogBM>KHOTO M HETIOABUYKHOTO
0110K0B"

Mexannyeckas sHeprus. Kunernueckas
U NIOTEHIMAIbHAs YHEPTUs

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YpoK-3KCIIepUMEHT
"DKCIepUMEHTAIIbHOE OINPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
mockoctu"

[TonroToBka K KOHTPOJIBHON paboTe MO
teme "Pabota u MomHoOCTh. DHeprus"
KonTponbhas padota no teme "Pabota u
MOIIHOCTb. DHeprus"

Pabota ¢ Tekcramu no Teme
"Mexanuueckoe ABuxeHue"

PaGora ¢ Tekctamu o teme "CtpoeHue
BemiecTna"

Pa6ora c Tekctamu o reme "Cuiibl B
npupose"”

Pabota ¢ Tekcramu o teme "JlaBneHue

TBEPABIX TEN, )KUAKOCTEH U ra3oB"

Pabora ¢ Tekcramu no Teme "DHeprusi.
[IpocTbie MexaHU3MBI"



OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

23



8 KUIACC

Ne
n/n

10

11

12

Tema ypoka

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KWHETUYECKON TEOPHUU U UX OTBITHBIE
MTOATBEPKICHUS

Macca u pa3sMep aTOMOB U MOJICKYIJI

Mojenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSHUH BEIIECTBA

Ypok-koHpepennus "Kpucrannuueckue u
amopdusle Tena. I'paden. [Tonyuenue
MCKYCCTBEHHBIX anMa3oB"

CmaunBaHue U KalmnJUISIPHOCTD.
HOBerHOCTHOC HaTsAXKCHHUC

TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemxkenue. Temmeparypa
TemmnepaTypHbI€ Kbl

BuyTpeHHsst sHEprHst U CIoco0b! e€
WU3MEHEHUS

Buael rerionepenaun
VYpoxk-koudepenuus "McnonapzoBanne
TEIJIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB
B LIETISIX DHEprocoOepekeHus "

KonuuecTBo TeminoTel. Y aenpHas
TEII0EMKOCTh

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl



13

14

15

16

17

18

19

20

21

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

YpaBHEHHE TEIJIOBOTO OaaHca.
Temoo0OMeH ¥ TEIJIOBOE paBHOBECHE.
3akod Herorona—Puxmana

JlabopaTtopnast pabora "HccinenoBanue
SIBJICHHUS TETIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOMN
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

IInaBneHue u OTBEpICBAHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0Ta TUIABJICHUS

Penrenue 3anad mo teme "IlnaBienue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
yeIbHOM TEIUIOTHI IJIaBIeHUs Jpaa"

VYpoxk-uccnenosanue "CpaBHeHHE
IPOIIECCOB IJIABJICHUS KPUCTAIUTMYECKHX
TEJ ¥ pa3MArdeHust IPH HarpeBaHUU
amopdHbIX Ten"



22

23

24

25

26

27

28

29

30

31

32

33

34

[TapooOpa3oBanre U KOHJEHCAIUA.
Ucnapenue

Kunenue. Y aenpHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPhI KUTIEHUS OT aTMOC(hHepHOTOo
JIaBJICHUS

Penienue 3amay no teme
"TTapooOpa3oBanue u KumneHue"

Ypok-uccinenosanue "OO0bsiCHEHNE
3aBHCHUMOCTH T€MIIepPaTypbl KUIIEHUS OT
naBpieHus"

HacplieHHbIil 1 HEHACBIEHHBIA ap.
BnaxxHocTh Bo3tyxa

BnaxnocTe BO31yXa 1 €€ H3MEpEeHHE.
JlaGopaTtopHast pabota "Onpeznenenue
OTHOCHUTEJIFHOM BIAXKHOCTH BO3/ayXxa"
Pemenue 3amau no reme "BraxHocTs"
Pemenue 3agau u aHanu3 cUTyaruu,
CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHJICHCAIIUH

DHeprus TOTUIMBA. Y IeJbHas TEII0Ta
CropaHus

[TpuHIMITBI paOOTHI TETIOBBIX JBUTATEICH
[TapoBas TypOuHa. JIBUrarenib
BHYTPEHHETO CTOpaHUs

KIIJ] TermoBOro nBuratess

Pemenne 3agau mo reme "KIIJ[ TemmoBoro
nsurarens"”

0.5
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36

37

38

39

40

41

42

43

44

45

46

47

Ypok-koHpepenus "TemioBsie qBUTATETN
Y 3aluTa OKpyxarolieit cpeab”
TennoBbie MOTEPH B TETIOCETIX

3aK0H COXpaHEHUS U TIPEBPAILICHUS
SHEPIHH B MEXAaHMYECKUX U TEIIJIOBBIX
mpoleccax

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teMme "TemnoBele aBaeHus. MsMeHnenue
arperaTHbIX COCTOSIHUI BemecTna"
KonTponbhas pabora no teme "Tennossie
sByIeHHs. VI3MeHeHne arperaTHbIx
COCTOSIHMM BemiecTna"

OnekTpusanus Ten. [[Ba pona 3apsioB
VYpoxk-uccnenosanue "Hccnenopanue
CIoco00B pa3IMYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

Onexrpudeckoe nojue. Hanpsok€HHOCTD
anexkTpudeckoro noss. [IpuHnmn
CYIEPIIO3UIUU IEKTPUUECKUX TTOIEH

Hocurenu snexkTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHne aTomMa

3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia
[TpoBOHUKH, TUIICKTPUKHU U
MOJTYTIPOBOTHUKHU

Ypok-koH(pepeHus "DneKTpu3anus B
MOBCEHEBHOM KU3HU"
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49

50

51
52
53
54
55

56

57

58

59

60

61

Pemenne 3agad mmo teme "3akoH
COXPAHEHHUS IJICKTPUUYCCKOro 3apsa’
OnekTpuueckuil Tok. lcTouHuku
AIIEKTPUIECKOTO TOKA

VYpoxk-uccinenosanue "MccnenoBanue
JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha
MIPOBOJHUKHU U AUAJIEKTPUKHU"
DJIEKTPUUYECKUI TOK B METaJIIax
DIIEKTPUUYECKHI TOK B JKUJIKOCTAX U Ta3ax
DIeKTpuYecKas 1erb

Cuna Toka. AMnepmerp

DIIeKTpUUYECKOe HampspKeHue. BoabTMeTp
JlaGopaTtopHast pabora "COopka u
WCIIBITAaHUE DJIEKTPUUECKON 1IEeTIH
IMOCTOSTHHOT'O TOKa"

3aBUCHMOCTh CHIIBI TOKA OT HaIPsHKCHUS.
3akon OMa AJi yyacTKa Lenu

JlaGopatopHas pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO
qyepe3 pe3UCTop, OT HANPSIKEHUS Ha
PE3UCTOPE U CONPOTUBIICHUS pe3ucTopa’
DNEKTPUYECKOE COITPOTUBIICHHE.

VY 1enpHO€e CONPOTUBIICHUE
JlabopaTtopHast pabota "Onpeznenenne
YAEIBHOTO COITPOTHUBIICHHS IPOBOJHUKA"
Pemienue 3agau o reme "DinekTpruueckoe
COIIPOTHUBIICHUE. Y AENBHOE
CONpOTHUBIIECHUE"

e
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63

64

65

66

67

68

69

70

71

72

Pemenne 3agau o reme "3akon Oma"

HOCJ’Ie,I[OBaTCJ'IBHOG " IapaJljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlabopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TpU
MOCJIEI0BATEIbHOM COETUHEHUH JIBYX
pe3uctopon"

Pemrenue 3aga4 mo treme
"[TocnenoBarenbHOE U MAPAILICIBHOE
COCIMHEHUS TTIPOBOHUKOB"

JlabopaTtopHast padota "I[IpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenne 3a1a4 Ha IPUMCHCHUC 3aKOHA
Owma AJId pas3;IndYHOro COCAMHCHUS
IMPOBOAHUKOB

OJ1C 1 BHyTpEHHEE CONIPOTUBIICHHE
MCTOYHUKA ToKa. 3akoH OMa sl OTHOM
1enu

Pemenne 3agau mmo teme "OJIC,
BHYTpPEHHEE COMPOTUBICHNE UCTOUHUKA
ToKa. 3akoH OMa [ oJIHOH 1enu”
JlaGopaTtopHast pabota "Onpenenenne
OJIC v BHYTPEHHETO COMPOTUBIICHUS
MCTOYHMKA TOKA"

[TpaBuna Kupxroda

JlaGopartophas pabota "IIpoBepka npaBui
Kupxroga"
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74

75

76

77

78

79

80

81

Ypok-uccnenosanue "M3ydeHue BOIbT-
aMIIEpHBIX XapaKTEPUCTUK HEITMHEHHBIX
3J1€MEHTOB"

Pabota snekTprueckoro Toka. MomHocTh
ANIEKTPUYECKOTO TOKA

JlaGopaTtopHas pabota "Onpezaenenue
paboThI U MOITHOCTH AJICKTPHUYECKOTO
ToKa"

3axoHn Ixoyns-Jlenna. [lorpeburenu
aJIeKTpudeckoro Toka. Koporkoe
3aMBIKaHHE

Ypok-koHpepenmus "OObsICHEHUE U
NPUHIIAT ISHCTBHS JOMAITHUX
AJIEKTPOHArPEBATEIBHBIX TIPUOOPOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIeKTpUIECKHEe 3apsIbl.
3apsiKeHHbIE Tella M UX B3aUMOJACHCTBHUSL.
ITocTosiHHBIN NEKTpUYECKUH TOK"

KoHnTtponbhas pabora o teme
"DeKTpUYeCcKue 3apsabl. 3apsyKEHHbBIE
TeJla U UX B3auMoaercTBus. I1oCcTOSHHBIN
3JIEKTPUYECKAN TOK"

ITocTossHHBIE MarHuTEl. MarHuTHOE T10JIE
3eMIIM ¥ ero 3HaueHHe IS )KU3HU Ha
3emie

VYpok-uccnenosanue "Mzydenue
MAar"HuTHOTO IIOJIA IIOCTOSIHHBIX MAarHUTOB
Ipu ux OGBGI{I/IHGHI/II/I " pa3acCJICHUN.
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84

85

86

87
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89

90

91

92

Busyanu3zanus nosist HOCTOSIHHBIX
MarsuTon"

OmneiT OpcTena. MaruutHoe nose
DIIEKTPUYECKOrO TOKA

OnbiT AMniepa. MarHuTHOE MOJI€ KaTyIIKH
¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

Cwiia AMriepa u onpeaeneHue eé
HaIpaBlICHUS

Pemenue 3amau no reme "Cuita Amnepa u
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 351eKTpoABUTATENEN B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHcIopTe

Bcepoccuiickas npoBepoyHas paboTta
Bcepoccuiickas mpoBepouHas padboTa
JlaGopatopHas pabota "H3yueHue
JENCTBUS MarHUTHOTO I0JI1 HAa IPOBOJIHUK
C TOKOM"

VYpoxk-koudepenuus "[IpakTuueckoe
IIPUMEHEHHE NIEKTpoABUraTenei"
JlabGopaTtopHnas paborta "KoHcTpynpoBaHue
1 u3yueHue paboThl AJIEKTpOABUTATENS"
JlaGopatopHas pabota "NU3mepenue KI1/]
AJIEKTPO/IBUraTENIbHON YCTaHOBKH"
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95
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97

98

99

100

101

102

Onbitel @apazes. 3akoH
3JIEKTPOMArHuTHOM uHAyKIuK. [IpaBuio
Jlenna

Ypoxk-uccnenosanue "Hccnegopanue
U3MEHEHHU 3HAUEeHUS M HAPaBJICHUS
MHAYKIIMOHHOTO TOKa"

Pemenue 3amau mo treme "3akoH
AJIIEKTPOMATrHUTHOM UHAYKIMH. [IpaBuio
Jlenma"

Onektporerepatop. CriocoObl OTydeHUs
AIEKTPOIHEPTHU

Ypok-koH(pepeHIus "DIeKTPOCTaHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6emsb! skonoruu. TomIMBHBIE
3JIEMEHTHI U 3JIeKTpoMoomIn"
KonTponbHas pabota "DneKTpoMarHUTHbIE
SBJICHUS"

Pabota ¢ Tekcramu no teme "TenoBbie

saBieHus"

Pabora ¢ TekcTamu 1o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
TeJa U UX B3auMojiercTeue"

Pabora ¢ Texcramu o teMe "TlocToAHHBIN
3IIEKTPUYECKUM TOK"

PabGota ¢ Tekcramu no teme "MaruuTHbIe
SBJICHUS U DJIEKTPOMarHuTHast MHAyKus'"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

22.5



9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabusie IIpakTHueckue
n/n Bcero H3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
MexaHn4yeckoe TBUKECHHE.
1 MartepuanbHas Touka. CriocoObl 1

OIIMCaHUs MEXaHHUYECCKOI'O IBUXKCHUA

Cucrema orcuyera. OTHOCHTEIIBHOCTD
MCXaHHMYCCKOI'O ABMXKCHU A

BGKTOpHI)IG BCJIMYHMHBI, OII€palu C

BEKTOpaMHM, IPOEKIIUH BEKTOPOB 1
Paguyc-BekTOp MarepralbHON TOUKY, 1
IIEPEMEIIEHUE HA IIIOCKOCTH

PaBHOMEpHOE IPAIMOJIMHEWHOE 1
JBUKCHHE

Pemenue 3amau o reme "PaBHOMepHOE 1
MPSIMOJTMHEIHOE JIBIKEHME"

HepasHOMepHOE NpsMOIUHENHOE

nBukeHne. CpeaHsisi 1 MTHOBEHHAs 1
CKOpPOCTb TeJia MPU HEPaBHOMEPHOM

JBUKEHUH

JIaGopartopHas pabota "Onpeznenenue

CpeaHel CKOPOCTH CKOJIbKEHHs OpycKa 1 1

WJIU ABUKEHUS IIapUKa 10 HAKIOHHOM
IJIOCKOCTH"



10

11

12

13

14

15

16

17

PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE
JIBH)KEHUE. Y CKOpEHUE

CKOpOCTb PaBHOYCKOPEHHOIO
npsIMOJIMHEHHOTO NIBMKeHus. [ paduk
CKOPOCTH

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHUH

JIaboparopHast pabota "Onpenernenue
YCKOPEHUS TeJa MPH PaBHOYCKOPCHHOM
JIBVDKEHUH 110 HAKJIOHHOW TUIOCKOCTH"

Pemenue 3amau o treme "lIlepemernienue
MIPH PaBHOYCKOPSHHOM TIPSIMOJIMHEHHOM
IBIOKeHNN"

JIaGoparophas pabota "HccnenoBanue
3aBUCHUMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3
HavyaJlbHOU cKOopocTH"

I'paduueckas MHTEpIIpETAIUS
YCKOpEHUS, CKOPOCTH, IPONAEHHOTO
IIyTH U NIEPEMELICHUS [T
MPSIMOJIMHEHHOTO ABUKEHUS

Pemenwue 3anay mo Teme "I padudeckas
MHTEpIpETaIs YCKOPEHHUsI, CKOPOCTH,
MPOMIEHHOT O IyTH U NEPEMEILCHUS 1151
MPSMOJIMHEHHOTO ABUKEHUS"



18

19

20

21

22

23

24

25

26

27

28

29

YckopeHne cBOOOAHOTO TaACHHMSI.
OmnpiTel ["anunes

Pemenue 3anau no reme "Y ckopenue
cBOOOIHOTO TajeHus"

JIBukeHue Tena, OpOIIeHHOTO MO/ YIJIOM
K TOPU3OHTY

Pemenue 3amad mo teme "JIprmkeHue
Tena, OPOIIEHHOTO MO YTJIOM K
rOpu30HTY"

JlaboparopHas padota "HMccrnenoanne
JBYDKEHUS Teja, OPOLICHHOTO MOJT YTJIOM
K TOpU30HTY"

Pemenne 3agau mo Teme " JIBroKeHHE IO
JENHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

JIBrKEHUE 10 OKPYKHOCTH

JIuHeiiHas 1 yriioBasi CKOPOCTb, IEPUOT
M 9acToTa

CKOpOCTh U YCKOPEHHE NPU ABUKEHUU
0 OKPY>KHOCTH

Pemenune 3agau mo teme " JIBrKeHHE 110
OKpy>kHOCTH"

VYpok-koupepenius "PacrnoznaBaHue u
MPUOIKEHHOE OMMCAHNE PA3IMYHBIX
BHUI0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka K KOHTPOILHOU paboTE MO

TeMe "MexaHnuecKoe IBIKEHUE U
CII0COOKLI ero onucanus"
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31

32

33

34

35

36

37

38

39

40

41

42

KonrponsHas pabora o teme
"MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

IIepBb1it 3ak0oH HproToHa. BekTop cuibl
Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIASA cHIla

Tperuii 3akon Herotona. Cynepno3unus
CHUII

Cuna ynpyroctu. 3akoH ['yka
Pemrenue 3agaud mo reme "Cuiia
ynpyroctu"

JlaboparopHas padota "HMccrnenoanne
3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HHUKAIOIIEH B MIPYKUHE, OT CTENIEHU
nedopmaruy npyxuHbl"

Cuna tpenus. Koadduument tpenus
JIaGopartopHas pabota "Onpeznenenue
Kod(duUIIeHTa TPEHUS CKOIBXKEHUS"
JlabopaTtopHas pabota "HccienoBanue
3aBUCHUMOCTH CHJIbI TPEHUSI CKOJIbKEHHUS
OT CHUJIbI HOPMAJILHOTO J1aBJICHUS "
JIBU>KEeHUE TeJ MO0 OKPY>KHOCTHU O]
JeCTBHEM HECKOIBKUX CHJI

3akoH bepHynnu u nogbEMHas cuiia
KpbLIa

Ypok-koupepenius "CoBpeMeHHbBIE
JICTATCJIBHBIC aIlllapaThbl, Cy/Ja Ha
NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha



43

44

45

46

47

48

49

50

51

52

53

54

55

CKOPOCTHBIX aBTOMOOWJISIX. [IBokeHUe
1oe3ja Ha MarHUTHOM mojtyke"

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TSITOTCHUS

JIBr>KeHUE Te BOKPYT TPaBUTALIMOHHOTO
ueHTpa. IlepBasg kocMuyeckasi CKOpOCThb
HesecomocTs u neperpysku
PaBHOBecue MaTeprualibHON TOYKH.
AOCOIIOTHO TBEPIOE TEIIO

MowmeHT cunsbl. [IpaBuino MOMEHTOB
Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU Pa3IMUHBIX Ten"
Nmnynsc Tena. U3meHnenne uMiynbca.

NMmnynec cunsl. YIIpyroe u Heynpyroe
B3aUMOJICHICTBHE

3aKOHbI U3MEHEHHUS U COXPAHEHUS
HMITyJIbCa

PeaxkTnBHOE ABMKEHIE

Pemenue 3ampau no reme "3akoH
COXpaHEHUs UMITyJbca. PeakTuBHOE
IBUKeHue"

Mexanuyeckasi paboTa U MOIITHOCTb
PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH
Y CUJIBI TPEHUS

JIaGoparopHas pabota "Onpexnenenue
pabOThI CHITBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTATILHON
MOBEpXHOCTH"
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57

58

59

60

61

62

63

64

65

CBs3b sHepruu U paboThl

JlabopaTopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpysa ¢ UCIOJIb30BAHUCM HCTIOABHIKHOI'O

U IIOJBYKHOIO OJI0KOB"
[ToreHiuanbHast SHEPIHs

Kunernueckas sneprus. Teopema o
KHMHETUYECKOU SHEPTUU

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON YHEPTrUun

Pemenue 3amau nmo teme "3aKOHEI

HU3MCHCHUA U COXPAaHCHUSA MEXaHUYeCKOH

sHeprun"

[ToaroroBka Kk KOHTPOJIBHOM paboTE MO
TeMe "B3anuMonencTBre TeI. 3aKOHBI
coxpaHeHus"

KonTponbhas padota no teme
"BzanMoaencTBre TeI. 3aKOHBI
coxpaHeHus"

KonebarensHoe nBuxenue. OCHOBHBIE
XapaKTePUCTUKHU KOJIeOaHH: epuo/,
4acToTa, aMIUIUTya

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MEPUO]IA
Kose0aHuil Tpy3a Ha HUTH OT JJIMHBI
HUATH"

0.5
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67

68

69

70

71

72

73

74

75

76

77

JIaboparopHas padota "HccrnenoBanmne
3aBUCHMOCTH MEpUO/Ia KOoJIeOaH i
NPY>KUHHOTO MasTHHKA OT Macchl rpy3a"

I"apmonnueckue KonedaHus

JlabGopaTopHas pabora "l3mepeHue
YCKOPEHHsI CBOOOTHOTO MajieHus"

3aryxatomme Konebanus. BelHyK1eHHBIC
kosebanus. Pezonanc

[IpeBpamienue 3Hepruu npu
KoJ1e0aTebHOM JABMKEHUU
Ypok-uccnenosanue "[Iposepka
HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
Ipy3a, OJABELIEHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHn4yecKue BOJIHBL: IPOJOJIBHBIE U
IIOTIEpEYHbIE

CaolicTBa MeXxaHWYeCKUX BOJH. J[mHA
BOJIHBI 1 CKOPOCTb €€ pacipOCTpaHeHuUs
Ypoxk-uccnenoanue "Habmonenue
uHTepepeHn U Tudpakuy BOJIH Ha
ITOBEPXHOCTH BOJBI"
Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3ByK. PacnipocTpaneHnue u oTpakeHue
3ByKa

Pemenue 3agau no reme "3Byk"



78

79

80

81

82

83

84

85

86

87

Ypoxk-uccienoBanue
"JKCnepuMEHTaIbHOE ONPEICTICHUE
IPaHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosebaHuit"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

Ypok-uccnenosanue "HabnroneHue u
00BSICHEHUE aKyCTHYECKOTO pe3oHaHca"
Wndpas3Byk u ynerpasByk. Kondepenus
"Ucnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUIX"

DNEeKTPOMArHuTHOE IO U
3JIEKTPOMArHUTHBIE BOJIHBI

CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "llkana
3JIEKTPOMArHUTHBIX BOJIH.
Vcnonb30BaHue 37€KTPOMAarHUTHBIX
BOJIH JIJIs1 COTOBOM cBs3M. Pajnonokanus.
Kocmuueckast cBssp "

Pemienue 3aau Ha onpezeneHue
YaCTOThI U JJTMHBI 3JIEKTPOMAarHUTHON
BOJIHBI

DneKTpOMarHuTHasi IpUpoOaa CBETA.
CxopocTth cBeTa

BonHoBEIE CBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus
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89

90

91

92

93

94

95

96
97

98

99

JlydeBas Mojienb CBETA U
reoMeTpuyeckas ontuka. lcrouHuku
cBeTa

[IpsamonnHENHOE pacpoOCTpaHEHHE
ceta. 3atMenust ConHua u JIyHsl

3akoH oTpaxkeHus cBerta. [lnockoe
3epKayo

[TocTpoenue n3o0paxeHUH,
c(OpPMHUPOBAHHBIX 3€PKAJIOM

[Ipenomnenue cBera. 3aKoH
npesoMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

JlaboparopHas pabdota "HccnenoBanue
3aBHCHUMOCTH yTJIa PEIOMIICHHS OT yTIia
MaJICHHSI CBETOBOTO JIyda Ha TPaHUIIC
«BO3IyX-CTEKIIO»"

VYpok-uccnenoBanue "AHanus u
00BsICHEHUE ONTUYECKOTO MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue
IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/bI, OITUKOBOJIOKOHHAS CBS3b"
JIun3a, X0 Ty4yel B JIMH3E

®opMya TOHKOU JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO PacCTOSIHUS U ONTHYECKOM
CHJIBI COOMpArOIIel JTUH3bI"
[Tonyuenne n300paskeHH ¢ TOMOIIIBIO
coOuparoiel U pacCeMBaOIICH JTNH3
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101

102
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104

105

106

107

108

109

110
111

VYpoxk-konpepenuus "[IpuHuun
JEWCTBUS ONTHYECKUX IPUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

I'na3 kak onruyeckas cucTemMa.
binu3opyKocTh U 1anbHO30PKOCTh

Paznosxenue 6enoro cBera B CIEKTp.
OnsiTel HetoTona. Crnoxenue
CHEKTpaJbHBIX 1IBETOB. [{ucnepcus ceera

Ypok-nipaktukym "Habmonenue u
00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B criekTp. [lonyuenue
0enoro 1BeTa MpH CI0KEHUU IIBETOB"

Omnpitel Pesepdopaa u mianerapHas
MOJEJIb aTOMa

[Toctynatel bopa. Monens aroma bopa.
Hcnyckanue v noriomeHue cBera
aTOMOM.

KBanTsl. JInnenyarTeie criekTpsl

VYpok-nipaktukym "Habmonenue
CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIy4eHUs U UCIycKaHus"

PagnoaxkTtuBHOCT. Anb(a-, Oeta- u
raMMa-u3JIy9eHus

Crpoenne atoMHor0 siapa. HyknonHas
MO/IeJIb aTOMHOT'O siipa

PannoakTuBHBIE MMpEeBpaIlICHU. H3o0T0mEbI

[Tepuon monypacnana
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VYpoxk-konpepenuus "/leiictBue
PaZMOaKTUBHBIX U3ITyUYEHUN Ha KUBbIE
OpraHu3Mbl. 3alUTa OT PaAMOAKTUBHOTO
u3nydyeHus"

SAnepHble peakuu. 3aKOHbI COXPaHEHUS
3apsJ0BOI0 U MacCCOBOT'O YHUCET

9Hepr1/151 CBA3U aTOMHBIX SACP. CBs13b
MAacCChbI 1 DHCPIruu

Pemenue 3agau no teme "SaepHeie
peakuuu. JHeprus cBszu”

Peakuuu cunTe3a u 1eneHus suep.
Nctounuku sHeprun ConHua u 3837
VYpoxk-koHpepenuus " nepHas
SHEPreTukKa. JKOJOTHUECKUe MPoOIeMBI
SJIEpHON IHEPreTUKH"

[ToaroroBka Kk KOHTPOILHOM paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIeHUA"

KonTponbHas padbota no teme
"Kosnebanus u BoaHbl. CBETOBLIE U
KBaHTOBBIE SIBJICHUS"

Pemrenne pacueTHsIX 1O TEME
"Mexannueckoe IBHKeHne"

Perrenue pacueTHBIX M KAYECTBEHHBIX
3a1a4 o teMme "B3aumonenctaue ten"

Pemenne pacueTHBIX M Ka4€CTBEHHBIX
3aJ1a4 110 TeMe "3aKOHbI COXpaHEHUS
SHEPruM U UMITyJbca'
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134

JIaboparopHblie pabOTHI IO TEME
"MexaHnueckoe aBrxenue"

JIaboparopHbie pabOTHI IO TEME
"Bzaumopeiicteue ten"

JlaGopaTopHbIie pabOTHI 11O TEME
"IIpocTbie MEXaHU3MBI"

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

PGIHGHI/IG pvaeTHBIX U KAYCCTBCHHBIX
3azad4 1mo teme "Biaxuocts"

Pemrenue pacueTHBIX M KAYECTBEHHBIX
3agad 1mo teme "KIIJ] TermioBeIx
nBuraresein”

Pemenne pacueTHBIX ¥ Ka4eCTBEHHBIX
3aja4 1o TemMe "3aKOHbI TOCTOSHHOTO
TOKa"

Pemenne pacueTHBIX ¥ KaUeCTBEHHBIX
3amay o teme "KITJ]
3IEKTPOYCTaHOBOK"

JlabopaTopHbie paboThI 110 TeMe "3aKOHBI
MMOCTOSIHHOTO TOKa"

JIaGopatopHbie pabOTHI IO TEME
"CBeTOBEIE SIBJICHHUA"

PaboTa ¢ TexcTamu o TeMe "3aKOoHBI

COXpaHEHUs B MEXaHUKe"

PaGora ¢ Tekcramu o teme "Koiiebanus
Y BOJIHBI"



135 PaGora ¢ Tekcramu o teme "CBeTOBBIE
sBJIeHUS"

136 Pabora ¢ texcramu o teme "KBanroBas
u siiepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUSA

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHUC

pacrio3HaBaTh TPOSBICHHE M3YYCHHBIX (U3WYECKUX SBJICHUN B
OKpYXaloIlleM MUpPE, B TOM 4Hciie GU3NYECKUE SBICHUS B NIPUPOAE, IIPU
TOM TEPEBOJUTh MPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIIEIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GUZNUECKUX SABICHUN

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢u3znuyecKkue BEIWYMHBI, [PU ONMCAHUM TPABUIBHO TPAKTOBATh
(U3NIECKUN CMBICI HCIIOJIB3YEMBIX BEJTUUHH, UX 0003HAUCHUS U €AMHUIIBI
(GU3NYeCKUX BEIUYMH, HAXOMUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO
(GU3MYeCKyl0 BEIMYMHY C APYTMMH BEIMYUMHAMM, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

XapakTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W IPOLECCHI,
WCTOJIb3ysl M3YYEHHbIE 3aKOHbI, NPU ITOM [1aBaTh CJOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MAaTEMATUYECKOE BBIPAKECHUE

OOBSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallull NPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa:
BBISIBIISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTUYECKUX IIaroB ¢ ONnopoil Ha 1 — 2 u3yuyeHHBIX CBOMCTBA (U3NUECKUX
SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemars pacuéTHele 3a7add B | — 2 NEHCTBUS, UCIOJIB3YS 3aKOHBI U
dbopMynbl, CBsI3bIBalONIME (DU3WUYECKUE BEJIMYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUS 33J]a4M 3allMChIBaTh KPAaTKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUYETHI, HAXOIUTh CIIPaBOYHBIE
JaHHbIE, HEOOXOIMMBbIE /JIsl pelIeHUs 3ajay, OLlCHUBATh PEAIMCTUYHOCTh
MOJyYeHHOM (hr3nYecKoi BETMUUHBI

pacrno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh MPH MOMOIIH
(bu3HYECKUX METOI0B, B ONMCAHUH HCCII€0BAHNUS BBIIEISTH IPOBEPSieMOe
IpeNnoyiokeHne  (TUmoresy),  pa3iuyaTb W MHTEPIPETHPOBATH



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HOHy‘ICHHBIfI PE3yJIbTAaT, HAXOAUTH OIINOKY B X0J€ OIIbITa, ACJIaTh BEIBOABI
I10 €ro pe3yjbTaTaM

MPOBOAWTHh ONBITHI 1O HAOMIOACHUIO (U3WYSCKUX SBICHUN WIH
buznuecKux CBOMCTB Te: dbopMyIIMpoBaTh MPOBEPSIEMbIEC
MIPEITOJIOKCHHUS, coduparb  YCTAaHOBKY M3  HPEIJIOKEHHOTO
000pyI0BaHUs, 3aMMCHIBATH X0/l OBITA U (POPMYITHPOBATH BHIBOIBI

BBITIOJIHATh MPSMBbIE W3MEPEHHS C HCIOJIB30BAHUEM aHAJOTOBBIX |
U(POBBIX MPUOOPOB, 3aMCHIBATH IOKa3aHUS MPHOOPOB € y4ETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTD UCCIIETOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKOI BETUUUHBI OT
JpYroil ¢ WCIOJb30BAHMEM MPSAMBIX HM3MEPEHUM, Y4YacTBOBAaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCIENOBaHMUS, COOUpaTh YCTAaHOBKY H
BBITIONHATh M3MEPEHUs, CIEAys MPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOJYYECHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BHUJE
MPEIJIOKEHHBIX TAOIUI] U TPapUKOB, JCNIATh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIE0OBAHMS

OPOBOJUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIMYHUH, CIEIys
IPEJIOKEHHOW MHCTPYKLMU: NPU BBINOJIHEHUHM H3MEPEHHH coOuparb
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE MCKOMOWU
BEJINYUHBI

cOOJIrOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1abopaTOpPHBIM
000py1I0BaHHEM

yKa3bIBaTh MPUHIMIIEI IEHCTBHUS MPUOOPOB M TEXHHYECKUX YCTPOMCTB,
XapaKTepu30BaTh IPHUHIMIIBI JCHCTBUS W3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIbIO UX OMHUCAHUS, UCIOJIb3YS 3HAHUS O
CBOMCTBaX (PM3UYECKUX SIBICHUI U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  MpHUMEPHl  (HAXOAWTh HMH(MOPMAIMIO O  HPUMEPaAX)
NPAaKTUYECKOr0 HCMOJb30BaHUS (M3NYECKUX 3HAHUM B TOBCEIHEBHOM
KHU3HU U1 oOecrieueHus: 6e30MacHOCTH MpU oOpallleH!H ¢ npudopamMu 1
TEXHUYECKHMHU YCTPONCTBaMHU, COXpPAHEHUS 3J0POBbS U COOJIIOJCHMS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKalOIIeH cpene

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HH(popmanmu B cetu WHTepHET B
COOTBETCTBUU C 33JaHHBIM ITIOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLIIUXCS
3HAaHUW M TIyTéM CpPABHEHMS PA3JIMYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMaIII0, KOTOpas SBISETCS MPOTHBOPEUYUBOWUIIM MOXKET OBITh
HEJIOCTOBEPHOMU

MCIIOJIb30BATh MPH BBIMOJHEHUN YY€OHBIX 33JaHU HAYyYHOIOMYJSPHYIO
auTepaTypy  (PU3NYECKOrO0 COACpIKAHMs, CIPABOYHBIE MaTEepPUAbI,
pecypcehbl cetu MHTEpHeT, BiaieTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO



1.18

1.19

8 KJIACC

Kon
MPOBEPsAEMOro
pe3yJbTarta

11

1.2

1.3

14

1.5

1.6

1.7

co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMHUChMEHHbBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2 — 3 MCTOUHUKOB MH(OpMaIK (PU3UYECKOTO COACPIKAaHUs, B TOM
yuciae MyOJIMYHO JieNaTh KpaTKue COOOILEHHUs O pe3yJbTaTax IMpPOEKTOB
WIA Yy4eOHBIX HCCIEIOBaHMM, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBI NOHATUIHBIN amnmapar Kypca (U3UKH, COIPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALUEN

IIpHU BBIIIOJTHCHUHN y‘le6HBIX IIPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ pacnpeacisaThb
0053aHHOCTH B rpynmne€ B COOTBETCTBHMM C IIOCTAaBJICHHBIMH 3aJadaMu,
CJICAUTHL 3a BbIIIOJIHCHUEM IIJIaHa ,HeI;'ICTBI/II\;I, aJICKBATHO OLCHUBATh
COOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD I'pYIIIIbI, BbBICTPpAUBATDb
KOMMYHHKAaTHBHOC BSaHMOHCﬁCTBHe, YUUThIBAsA MHCHHUC OKPYIKArOIIUX

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

HCIIOJIB30BaTh IOHATHA

pasindaTth ABJICHUS 110 OIIMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

pacmo3HaBaTh NPOSBICHUE W3YYCHHBIX (U3MUYECKUX SBICHUH B
OKpYXaroIleM MUpe, B TOM 4Hciie GU3MYeCcCKre SBICHUS B MIPUPOJE, MpU
3TOM TEpPeBOAUTH NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) (UZUUECKUX SBICHUN

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢usznyeckue BENWYMHBI, MpPU ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nuecKkuil CMbICT UCHOJIb3YyEMBIX BEIMUYUH, 0003HAYEHUS M €AMHUIIBI
(GU3MUecKUX BEIUYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLINE JIAHHYIO
(GU3MUecKyl0 BEIMYMHY C APYTMMH BEIMYHMHAMM, CTPOUTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

XapaKTCPU30BaATh CBOICTBa TCI, (i)I/ISI/I‘IGCKI/IG SABJICHUA W TIPOLECCHI,
HUCIIOJIB3YySA  HU3YUYCHHBLIC 3aKOHbI, IIpH 3TOM HaBaTb CJIOBECHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa U 3allUChIBATH €0 MATEMATHYCCKOC BBIPAKCHHUC

O0OBSICHATh (PU3MUECKHE TMPOIECCHl U CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYaIlMi MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYNHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBsiCHEeHWMEe W3 1 — 2
JIOTUYECKUX IIaroB ¢ MOMOIIEI0 1 — 2 U3y4eHHBIX CBOMCTBA (PU3HUECKUX
SIBIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacdy€THblE 3a7a4d B 2 — 3 JIEWCTBHUS, UCIOJb3Yys 3aKOHbI U
dbopMyTbl, CBsI3bIBAlONIME (DU3WYECKUE BEIWYMHBI: HA OCHOBE aHAIHM3a
YCJIOBUS 3aJ]a4d 3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK



1.8

1.9

1.10

111

1.12

1.13

1.14

1.15

1.16

1.17

JNAHHBIX JUIA peIleHUs 3aJa4yd, BHIOMpATh 3aKOHBI U  (OPMYJIHI,
HeoOXonuMble il €€ pelIeHus, NPOBOJAUTH pacy€Tbl M CpaBHHUBATh
HOJIyYeHHOE 3HaueHHe (U3NUECKOM BEITMUMHBI C U3BECTHBIMU IaHHBIMU

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO pELIUTh MPH TOMOIIU
(U3NYECKUX METOJOB, HCIIOJb3Ysl OIHCAaHHE HUCCIEIOBAHMSA, BBIICIATH
IIPOBEPSIEMOE  NPEIIOJIOKEHUE, OLEHUBATh IIPABWIBHOCTH IOPSJIKA
IIPOBE/ICHUS MCCIIEI0BAHUS, JIeJ1aTh BBIBO/IbI

MPOBOAWTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SBICHUN WIH
buznuecKux CBOMCTB Te: (hopMynHupoBaTh MIPOBEPSIEMbIC
MIPEITOJIOKCHHUS, coduparb  YCTAaHOBKY W3  HIPEIJIOKEHHOTO
000pyI0BaHUs, OTUCHIBATH XOJ1 OTBITA M POPMYITUPOBATEH BHIBOIBI

BBIMIOJHATh MpsIMble HM3MEPEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YyJIbTATHI
MU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

HPOBOJUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJJTHON (PM3UUECKOM BEIIUYHHBI OT
JpYrol € HCIOJIB30BAHMEM MPSAMBIX M3MEPEHUM: IIJIaHUPOBATh
ucclieloBaHue, cOOMpPaTh YCTAHOBKY M BBIIOJHATH M3MEPEHMs, CIEIys
NpPEUIOKEHHOMY — TUIaHy, (UKCHPOBaTh  pPE3yNbTaThl  MOTYyYEHHOM
3aBHCHMOCTH B BUi€ TaOJIMI] ¥ rpapuKOB, A€TIaTh BHIBOJIBI IO pe3yiIbTaTaM
UCCIICJOBAHMUS

HIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATh
U3MEpeHHusi, COOHMpaTh OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, CIEIyS
IPEJI0KEHHOW HHCTPYKLMHU, U BBIYUCIIATH 3HAYEHUE BETUUYUHbI

CO0JTI01aTh IPaBUIIa TEXHUKH 0€30MMaCHOCTH MpH paboTe ¢ 1ab0paTopHBIM
o0opyaoBaHueM

XapaKTepu30BaTh TMPUHUUIBI JEHCTBUS HM3y4YEHHBIX MPUOOpPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHHUA, UCIIOJb3Ysl 3HAHUS O
cBOWcTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (hu3nyecKue
3aKOHOMEPHOCTHU

pacro3HaBaTh IPOCTbIE TEXHUUYECKHE YCTPOWCTBA W HU3MEPHUTENbHBIE
npuOOphl MO CXE€MaM U CXEMaTHUYHBIM PHUCYHKaM, COCTaBISTh CXEMbI
AIIEKTPUYECKUX 1IeTed ¢  IOCIEeA0BaTeNbHBIM U HapauleIbHBIM
COEJIMHEHUEM DJIEMEHTOB, pa3inyasi yCIOBHbIE 00O3HAYEHMS DJIEMEHTOB
IIEKTPUYECKUX Lienei

IPUBOJIUTH  NpPUMEPHl  (HaXOAUTh HMHPOpPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOJNb30BaHUS (U3NYECKUX 3HAHUN B TOBCEIHEBHOM
KHU3HU JUIs1 oOecriedeHnsi 6e301MacHOCTH MpHU o0pallleHuu ¢ MpubopaMu U
TEXHUYECKUMHU YCTPOHCTBaMHU, COXpPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM JKOJIOTUYECKOT0 IIOBEICHUS B OKPYXKAIOLLEH Cpesie

OCYHIECTBIISITh MOMCK HHPOpMAIUN (PU3NYECKOTO COACpKAHMUS B CETU
WNHTepHeT, Ha OCHOBE HUMEKIIMUXCA 3HAHUM W IYTEM CpaBHEHUs
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9 KITACC

Kon
NpoBepPsSIEeMOro
pe3yiabTara

11

1.2

1.3

14

1.5

JOIIOJIHUTCIIbHBIX  HCTOYHUKOB  BBIACIATH I/IH(I)OpMaL[I/IIO, KOTOpasa
ABIIACTCA HpOTHBOpeqHBOfI HJIM MOXKET OBITh HCI[OCTOBGpHOfI

UCIIOJIb30BATh MIPH BBHITOJHEHUN YYEOHBIX 331aHUI HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy  (PUINYECKOTO COACpPXKAaHHS, CIPABOYHBIE MaTepUAIbI,
pecypcsl cetu HTEpHET; BIIaieTh IpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

CO3/1aBaThb COOCTBEHHbIC NHUCHbMEHHbIE U KpaTKHE YCTHBIE COOOILEHUS,
0000mas wHQOpPMAIMIO M3 HECKOIbKUX HWCTOYHUKOB (PH3UIECKOTO
COIepXaHUsA, B TOM 4YHCIEe NyOIMYHO NPEACTABIATH PE3yJIbTATHI
IIPOEKTHOM WJIM MCCIIEA0BATEIbCKON JEATENBHOCTH, IIPU ITOM T'PAMOTHO
UCTOJIBb30BaTh M3yYCHHBIN TMOHATHHUHBIA ammapaT Kypca (QH3uKH,
COINPOBOKIATh BBICTYIIJICHUE NTPE3CHTALUEN

IPU BBIMOTHCHUH YYEOHBIX IMPOCKTOB M WCCICAOBAHHUNA (PUINICCKUX
IIPOLIECCOB pacHpelieNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJla4aMH, CJIICJUTh 3a BHIMIOJIHEHUEM IUIaHA IEUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBCHHBIM BKJIAJ B
JIeATEITbHOCTh TpyIIIBI, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, MIPOSBIISASA TOTOBHOCTD pa3peiiaTh KOHPIUKTHI

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

HCIIOJIB30BATh U3YUCHHBIC ITOHATUS

pa3inyaTh ABJICHMS 10 OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE

pacrmo3HaBaTh MPOSBIECHUE W3YYCHHBIX (U3UYECKUX SBICHUU B
OKpYXaroIleM MUpe, B TOM 4Hciie Gu3NUecKre SBICHUs B MIPUPOJE, TpU
3TOM TEpPeBOAUTh NPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MpU3HAKU) PUZNUECKUX SIBICHUN

ONMCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCIIONIb3YS
¢u3nyeckue BEIMYUHBI, TPU ONHUCAHUM TPABWIBHO TPaKTOBATh
($u3nUecKuil CMBICT HUCHOIb3YyEMBIX BEIHMUYUH, 0003HAYCHHUS M €AMHUIIBI
(¢u3MUeCKUX BEIUYMH, HAXOMUTh (OPMYIbI, CBA3BIBAIOIIME TaHHYIO
¢u3MUecKyl0 BEIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapaKTCpU30BaTh CBOMCTBa TCI, (I)I/ISI/I‘ICCKI/IC SABJICHUSA W TPOLECCHI,
HUCIOJIB3YySA  U3YUYCHHBLIC 3aKOHbI, IIpH 3TOM HaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHaA U 3allUChIBATh €0 MATEMATHYCCKOC BBIPAKCHUC



1.6

1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

0OBSCHITH (bHBI/II-IeCKI/IC nponeccoel U CBOMCTBa TCJI, B TOM YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BbIABJIATH
INPUYUHHO-CIICACTBCHHBIC CBA3HU, CTPOHTH o0bsicHeHne u3 2 — 3
JJOTHYECKHUX IaroB ¢ IOMOIIBIO 2-3 HN3YYCHHBIX CBOMCTBaA (bI/ISI/ILIeCKI/IX
HBHGHHﬁ, (1)I/I3I/ILI€CKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

pemath pacy€THble 3agaud (OMHMparomuecs Ha cucremMy u3 2 — 3
YpaBHEHHUI), UCIIOJIB3YS 3aKOHBI U (POpPMYJIBI, CBA3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHajdu3a YyCIOBHUS 3aJaud 3alKChbIBaTh KpPaTKOe
YCIIOBHUE, BBIABIIATH HEJOCTAIONIME WM U30BITOYHBIC JaHHBIC, BEIOUPATDH
3aKOHBI U (POPMyJIbI, HEOOXOUMBIE JISl PEIICHHUs, IPOBOJUTH PACUETHI U
OLICHUBATh PEATUCTHUYHOCTH IIOJIyYEHHOTO 3HAYEHUS (PU3UUECKOU
BEJTMYUHBI

pacrno3HaBaTh NOPOOJEMBI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIH
(bu3MYECKUX METOAOB, HCIOIB3YS OMHMCAHWE HCCIEAOBAHUS, BBLICTATH
MpOBEpsiEMOe MPEIINONOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSIKA
MPOBEACHUS  MCCIEAOBAHMS, JENaTh BBIBOJABI, HWHTEPIPETHUPOBATH
pe3ybTaThl HAOIIOICHUN U OTIBITOB

OPOBOJIUTH ONBITHl 10 HAOMIOACHHIO (U3MYECKUX SIBICHUH WM
(GU3MYeCKUX CBOWCTB TeNl: CaMOCTOSATEIBHO COOMpaTh YCTaHOBKY U3
U30BITOYHOIO Habopa 000pyHOBaHMs, ONMCHIBATH XOJ ONbITA M €ro
pe3yabTaThl, (POPMYITHPOBATH BHIBOIBI

NPOBOJUTH MPH HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeness
CpelHee 3HA4YCHHE HW3MEpsIeMOi Belu4MHbI ((POKYCHOE paccTosHUE
cobmparomieid JMH3bI), 00OCHOBBIBATH BBIOOP cIoco0a HW3MEpeHUs
(u3MepHTETBHOTO MPUOOPA)

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH C
WCIIOJIb30BAaHUEM IMIPSIMBIX M3MEPEHMN: IUIAHUPOBAaTh HCCIIEJOBAHMUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3YJIbTATHI
MOJYYeHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUMH B BHJE TaOIUIH
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEIOBAHUS

MMPOBOAWUTHL KOCBCHHBLIC N3MCPCHUA (1)PI31/I‘-I€CKI/IX BCJIIMYMH: IINIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH
HU3MCPCHUA, CICAYS npez[noxceHHoﬁ HHCTPYKIIUH, BBIYUCIIATH 3HAUCHUC
BCJIMYMHBI U aHAJIU3UPOBATH ITOJYUCHHBIC PC3YJIbTATHI C yLIéTOM 3aJIaHHOM
MOTpeIIHOCTU I/I3MepeHI/II>'I

cOOJTIOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1ab0opaTOpHBIM
o0opyaoBaHrEM

pa3ianyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (U3MUECKUX MOJIENei:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUEUHBIM HMCTOYHUK
CBETa, Jy4Y, TOHKas JIMH3a, IJAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO fJIpa



1.15

1.16

1.17

1.18

1.19

1.20

1.21

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCAHUS, UCIIOJb3Ysl 3HAHUS O
cBoiicTBax (U3MYECKUX SBJIEHUH M HeoOXoauMmble (uU3MUecKue
3aKOHOMEPHOCTHU

HCIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB
IpU PEIICHUU Y4eOHO-TIPAKTUYECKHX 33/1a4, ONTHYCCKUE CXEMBI IS
HOCTPOCHUSI N300PAKECHUI B IIIOCKOM 3€pKaJie U COOMpArOLIeH JIMH3Ee
OPUBOANUTH  NPHUMEPHl  (HAXOAWUTh HMHGOPMAIMIO O  IPUMEPAX)
NPAaKTUYECKOTO HMCIOJb30BaHUS (U3NYECKUX 3HAHWHA B TOBCEIHEBHOM
KHU3HH 17151 obecrieueHus: 0e30MacHOCTH py OOpaleHnu ¢ mpubopamMu u
TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHs 3/0POBbSI U COOJIIOACHHS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKaIoLIel cpeze

OCYILECTBIISATh TIOMCK MH(POpPMAIUU (PU3HUECKOTO COJCPXKAHUS B CETH
WuTepHeT, caMoCcTosATeNbHO (HOPMYITUpPYS TIOMCKOBBIM 3ampoc, HaXOUTh
MYTH OTPENEICHUS JOCTOBEPHOCTH MOIyYEHHON HH(POPMAIINK HA OCHOBE
UMEIOIIMXCS 3HAHUHU U JTOIOJIHUTEIIBHBIX HICTOYHUKOB

MCTIOJIB30BATh MIPH BBHIOJHEHUN YYE€OHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYTO
auTeparypy (U3MYECKOTO COJACpXKaHUA, CIPABOYHBIE MaTEpHAIbI,
pecypcsl cetu HTEpHET; BIIaIeTh IPUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO

co3/1aBaTh COOCTBEHHbIC NMHCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE
UHPOpPMALIMK W3 HECKOJBKHX HCTOYHHKOB (PH3MUYECKOTO COACpKaHUS,
IyOJIMYHO MPEICTABIATh PE3YJIbTaThl IPOEKTHOW WM UCCIIEI0BATEIbCKON
JEATEIbHOCTH, IIPU O3TOM TI'PaMOTHO  MCIOJb30BaThb H3yYEHHBIN
MOHATUHMHBIN anmapaT M3y4aeMmoro pasfjena (U3MKM M COINpPOBOXAAThH
BBICTYIIJICHME IIpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayauTOpHH
CBEPCTHUKOB

MPU  BBITIOJTHEHUH YYEOHBIX TPOEKTOB W HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB pacHpelieNsITh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J1a4yaMU, CJICAUTH 3a BHITIOJHEHUEM TUTaHA ACHUCTBUHN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIM BKJIaJd B
JIeATETbHOCTh TpYMIIbI, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJICHCTBHE, MTPOSBIISASL TOTOBHOCTD pa3peniaTh KOHPIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon Kon

pa3aejia JIEMEHTA

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHMPA

1.1

1.2

1.4

1.5

®dusuka — Hayka o npupoje. SBnenus npupoasl. Puzndeckue
SBIICHUS:  MEXaHWYECKHE, TEIUIOBbIe,  DJIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBbHIE

®dusnueckue BenWuyuHBL. M3MepeHnue (U3MYECKHX BEITUYMH.
Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoiHas cuctemMa eIMHUIL

EcrecTBeHHOHAy4HBI ~ METOJ] TO3HAHH:  HAOIIOJCHHE,
IIOCTAHOBKA HAy4HOI'O0 BOIIPOCA, BBIJBHKECHHE THIIOTE3,
OKCIEPUMEHT [0  MPOBEPKE  THUMOoTe3,  OOBsICHEHHE
Ha0JII01aeMOTr0 SIBJICHUS

Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH

[TpakTuueckue paboThI:

HH##Par###3MepeHne pacCTOSHUM.

H#HH##Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.
H#HH#Par###Onpenenenue pa3MepoB MalbIX Tell.
H##HPar#H#3mepenne TEMIIepaTypbl pu ITOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaTUUKa TEMIIEpaTypbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA

2.1

2.2

2.3

24

2.5
2.6

###Par#H#CTpoeHre BemiecTBa: aToMbl M MOJIEKYJbI, HUX
pazMepbl. OmbITHL, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE
BElIECTBA

#i#H#Par#H##][Buxenne dvactuil BemiecTBa. CBS3b CKOPOCTH
JIBJKECHHSI 4aCTHI] C TEMIIEpaTypoi. bpoyHOBCKOE B)KEHME,
b dy3us

B3aumoencTBue 4acTHI] BEIIECTBA: IPUTIKEHUE U
OTTaJIKUBAHUE

HH#H#Par#HH# ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHE Ta30B,
KHUJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKHX) Tel. B3aumocBs3b
MEXJly CBOHCTBAaMHM BEUIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI

[TpakTuyeckue paboOTHI:



4

###Par#H##Onenka auamerpa aroMa METOJOM psioB (¢
ucronb3oBanueM pororpadmii).

HHAPar###0npIThl MO0 HAOJIOJACHUIO TEIUIOBOTO PACIIMPEHUS
ra3os.

HHHPar###0npITel 10 OOHApPY)KEHHWIO  JIEHCTBHUSI  CHII
MOJICKYJISIPHOTO TIPUTSKCHHS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Mexannueckoe IBUkKEHHE. PaBHOMEpHOE MU HEPABHOMEPHOE
JIBUKCHUE

###Par###Cxopoctb. CpeHsis CKOPOCTh IPU HEPAaBHOMEPHOM
JBYOKEHUU. Pacuér myTH v BpeMeHH IBUKCHUS

SIBnenue nHepuuu. 3akoH UHepLUU. B3aumoelicTBue Ten Kak
IIPUYMHA W3MEHEHUs CKOPOCTH IBMKeHUs Tes. Macca kak
Mepa HHEPTHOCTH Tella

#H#HPar### Inornocts BemectBa. CBA3L  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIECTBA

Cuna kak XapaKTCPHUCTUKA BSaHMOﬂeﬁCTBHﬂ TCJI

Cwuita ynpyroctu u 3akoH ['yka. U3mepenne cuiibl ¢ moMOIIbIO
JTMHAMOMETpa

#HHPar### SIsnenne TAroTeHud U cuiia TsHxkectr. Cuiia TSHKECTH
Ha JApyrux miaHerax. Bec tema. HeBecomocTs

Cuna tpenus. TpeHne CKONbXEHUS U TPEHHE MOKosl. TpeHue B
MPHUPOJIEC U TEXHUKE

H###Par#H#Cnoxenne cuil, HallpaBJIEHHBIX 110 OAHON MPSAMOIL.
PaBHOpelcTBYIOIIIASA CHIT

[TpakTudeckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKCHUS (IIapuKa B
KUAKOCTHU, MOIOCINU OJJIICKTPUUYCCKOI'0 aBTOMOOWJII H Tak
nanee). OnpeneneHne cpeiHel CKOPOCTH CKOIBKEHHS Opycka
WIA TIapuKa [0 HAKIOHHOM 1iockocTH. Ompenenenne
WIoTHOCTU TBEpAOro Tena. OMbITh, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTh pacTsikeHHs (aedopMaiiuu) TMPYKUHBI OT
MIPHUIIOKEHHOM CHUIBI. OnbITHI, JEMOHCTPHUPYIOLIHE
3aBHCHUMOCTh CHJIBI TPEHHS CKOIIbKEHHS OT Beca Tela u
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

du3znueckue SBICHUS B npupoac: NpuUMEpbl ABHUKCHUSA C
pa3IMYHbIMU CKOPOCTSAMHU B )KMBON M HEXHUBOH npupone,
JIEHCTBHUE CHIIBI TPCHUSA B IPUPOJAC U TCXHUKE

TexHuueckue yCTpocTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B



4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

Hasnenne TBEpmoro Tema. CnocoObl yMEHbIICHHS U
YBEJIMUYEHUS NABJICHUS

JlaBnenue rasa. 3aBHCHMOCTH JIaBJICHHS Ta3a OT 00bEMa,
TEMIIEPATyPHI

Ilepenavya naBneHus TBEPABIMH TEJAMH, XUIKOCTIMH H
razamu. 3axkoH ITackang. [ITHeBMaTHUeCKHE MAIIIMHEI

3aBUCUMOCTD JaBJICHUS JKUJIKOCTH oT [JTyOUHBI.
I'mapocratuveckuii  mapagokc. CooOmarmmuecst COCYIbl.
[M'uapaBnuyeckre MeXaHU3MbI

Atmocdepa 3emnn u atrmocdepHoe aaBieHHe. [IpUunHBI
CYIIECTBOBaHMUS BO3AYIIHOH oOomouku 3emiud. OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

Wsmepenne armocheprHoro namienus. [lpuboper st
U3MEpeHUS aTMOC(HEPHOTO JTaBIICHUS

JleiicTBre KHAKOCTH M Ta3a Ha MOTPYKEHHOE B HHUX TEJO.
BrrTankuBaromias (apxumezioBa) cuiia. 3akoH Apxumezaa

IInaBanue Ten. Bo3nyxomnnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00BEMa
NOTpYy>KEHHOM B JKHUAKOCTh dYacTu Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, ICUCTBYIOIIEH HA TEJO, MOrPYyKEHHOE
B JKHJIKOCTb. [IpoBepka HE3aBHCHMMOCTH BBITAJIKHMBAIOLIEH
CHUJIbI, ICMCTBYIOIIEH Ha TEJIO B MUJKOCTH, OT MACChl TeJa.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAJIIKHBAIOLIEH
CWJIBI, JCWUCTBYIOLIEH Ha Temo B KHUAKOCTH, OT 00bEMa
MOrPY’KEHHOM B KUAKOCTh YacTH TeJlda U OT IUIOTHOCTH

JKHUJIKOCTH. KonctpynpoBanue apeomertpa 1581071
KOHCTPYHPOBaHUE JIOJIKU u onpeereHue eé
Tpy30H0ABEMHOCTH

®du3nyeckue SBJICHUS B npupoac: BIMSIHHC aTMOC(l)CpHOl"O
JaBJICHUS Ha )KUBOM OpraHu3Mm, IJIaBaHUEC pL16

TexHuueckue  ycTpoilcTBa:  COOOIIAIOLIUECS  COCYIBI,
YCTPOMCTBO  BOJONPOBOJA,  THAPABIMYECKUH  Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT U

5.1
5.2

5.3

Mexanudeckas pabora
MexaHnndeckass MOIITHOCTD

[TpocTble MeXaHM3MBI: pblyar, OJOK, HAKJIOHHAs MIOCKOCTb.
[IpaBuno paBHOBecHsI ppr4yara



5.4

5.5

5.6
5.7

5.8

5.9

5.10

5.11

8 KVIACC

Kon Kon

pasaeaa 3JIEMEHTA

[TpuMeHeHHe paBuIIa paBHOBECHS pblUara K OJIOKY

«3onotoe mpaBmwio» MexaHuku. KosdduumeHnt mnoneznoro
neicTBus MexaHu3MoB. lIpocTele MexaHu3mbl B OBITY U
TEXHHUKE

[ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIEi
Kunernueckas sneprus

[lonnas MexaHudeckass DdHEprus. 3aKOH U3MEHEHHUS U
COXpaHEHUs MEXaHUYECKOW SHEPTUU

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue  pabOThl  CHJIBI  TPEHUS  IIPH
PaBHOMEPHOM  JBMKEHHHM Tela 10  T'OPU30HTAIbHOU
MOBEPXHOCTU. VcciienoBaHue yCiaOBUH PaBHOBECHS pblUara.
N3mepenne KIIJ[ HakioHHO#M 1uiockocTu. M3yueHue 3akoHa
COXpaHEHUs MEXaHUUECKON IHEPTUU

®uznueckue sIBJICHUS B IPUPOJIE: PhIUar B TEJI€ YEIOBEKA
TexHuueckue  yCTpOMCTBA:  pblyar,  MOABMXKHBIA U
HETIOABIDKHBIA ~ OJIOKM, HAKJIOHHAs IIJIOCKOCTb, IPOCTHIE
MEXaHU3MBI B OBITY

IIpoBepsiemblie 3JIeMeHTHI COJIeP:KAHUS

TEIIJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH
CTpoeHHus BemecTBa. Macca U pasmepbl Moiekysl. OMNbITHL,
MOATBCPKIAAIOIIUC OCHOBHBIC ITOJIOKECHU A
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

Mogenu TBEpPAOro, *XHUAKOTO MU Ta3000pa3HOTO COCTOSIHUNA
BemlecTBa. Kpucramummdeckue u aMmop(Hble Tena

OOBbsSCHEHHE CBOICTB ra3os, JKUIKOCTEN U TBépI[I)IX TCJI Ha
OCHOBE ITOJIOKEHHUI MOHGKYHHPHOKHHCTH‘IGCKOﬁ TCOpHUUN

CMauuBaHue u KallWJIAPHBIC SABJICHUA

TennoBoe pacIIMpEeHHE U CKATUE

Temmepatypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TEIIIOBOTO
JOBUXKECHUS YACTHUIL]

Buytpennsas sHeprus. CrnocoObl HM3MEHEHUS BHYTpEHHEU
SHEPIUu: TeIjonepeaada U CoBepiIeHre padoThl

Bunsl remionepenauu:  TEIUIONPOBOJHOCTb, KOHBEKIIHS,
U3JIly4eHHUe



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KomnnyecTBO TEIIIOTHI. yI[eJII:HaSI TEINIOEMKOCTh B€OICCTBA

TermooOMeH U TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEILIIOBOTO
Oayanca

[InaBnenne wu OTBEPACBAHUC KPHUCTAINIMYCCKHUX BCIICCTB.
Y,Z[eJ'IBHaH TCILJIOTA ITJIaBJICHUSA

[Tapoo6pa3oBanue u kouaeHcanusa. Mcnapenue. Kumnenwue.
VYaensHast ~ Temjgota  mapooOpa3oBaHMA.  3aBUCHMOCTD
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOr0 JaBICHUS

Brnaxnocts BO31yxa
OHeprus TOIUIMBA. Y IeJbHas TEIJI0TA CTOPAHUS

[Tpunmuns! pabotel TemmoBbix asurareneit KITJ[ teruioBoro
asurarens. TerioBble JBHraTelnd M 3allATAa OKPYKAIOLIECH
cpensl

3aKOH COXpaHEHMsI W INPEBpAICHUs DHEPrMM B TEIUIOBBIX
mpoueccax

[TpakTuyeckue paboOTHI:

#HA#HPar#H##0ONBITEL 10 OOHApY)XEHHIO  JIEUCTBUSL  CHII
MOJIEKYJIIPHOT'O MIPUTSKEHHUS.

HAH#Par#H##OnbITHI o BBIPALIMBAHUIO KPUCTAJJIOB
IIOBAPEHHOM COJIM WX caxapa.

H###Par#H#OnbITEL 10 HAOJIOJIEHUIO TEIIOBOTO PaCIIMPEHUS
ra3oB, KUAKOCTEH U TBEPBIX TEII.

##Par#H#Onpenenenue aBieHUsT BO3ayXa B OajsioHe
HINpULA.

HHHPar###OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
JIaBJIEHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIAKCHHUSL.

H#H#Par###IpoBepka runoTe3bl  JMHEHHOW 3aBUCHMOCTHU
JUIMHBI CTOJIOMKA MUJAKOCTU B TEPMOMETPUYECKON TpyOKe OT
TEMIEPATYPBI.

###Par#H#Habnonenne W3MEHEHHs] BHYTPEHHEH »Hepruu
TeJa B pe3yJibTare TeIonepeaadn U padoThl BHEIIHUX CHJL.
###Par#H#lccnenoBanue  SABJICHHUS — TEIJIOOOMEHa  TIpH
CMEIINBAHUU XOJIOHOU U TOpsiYel BOJBI.
H#HHH#Par###Onpenenenue KOJIUYECTBA TEIIOTHI, TOIYYEHHOTO
BOJOM MpH TemIooOMeHe ¢ HarpeTbiM METaNTHYeCKUM
LUJIHH]IPOM.

###Par#H#Onpenenenue yaelbHON TEMI0EMKOCTH BEIIECTBA.
###Par###ccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###OnpeneneHrne OTHOCUTEIIBHON BIAKHOCTH BO3/IyXa.
H##HPar####Onpenenenne yaenbHON TENIOTHI IUIABICHUS JIbJA.



6.18

6.19

dusnyeckue SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSYKEHUE
Y KalWUIAPHBIE SIBJIEHUS B MPUPOJE, KPUCTAIUIBI B IPUPOJE,
uznyuenue CouHua, 3amep3aHue BOJOEMOB, MOPCKUE OpU3BL;
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa.

Texnuueckue YCTPOMCTBA: KaIlluJUIsPBL, [IPUMEPBHI
UCIIOJIB30BAaHNS  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETP,
JAT4YUK TEMIEpPATypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB,
TMUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa, IBUraTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

BJ'ICKTpI/ISaL[I/IH TCII. ,HBa poada SJICKTPHUICCKUX 3apsa10B

B3aumopeiictBue  3apsbkeHHbIX — Ten.  3akoH — Kysona
(3aBHCHMOCTb CHJIbI B3aUMOJCWUCTBUS 3apsUKEHHBIX TN OT
BEJIMYMHBI 3aPsAJI0B U PACCTOSTHUSI MEX]Ty TEJIaMH )

OnekTpuueckoe noje. Hanpssk€HHOCTD 37IEKTPUYECKOTO TIOJIA.
[IpuHuun  cynepno3uiMyd  DJIEKTPUYECKHX  Mmojed  (Ha
KaueCTBEHHOM YpPOBHE)

Hocutenu  snekTpuyeckux  3apsjoB.  DJIeMEHTapHBIN
anekTpuueckui 3apsia. Ctpoenune artoma. I[IpoBogHuKM H
JIUBJICKTPUKU

3aKOH COXpaHEHHUs JICKTPUUYECKOTro 3apsiia

DNEeKTpUUECKUM TOK. VYcenosus CyLIECTBOBAHUSA
ANEKTPUUECKOTO TOKa. ICTOUHHMKYM MOCTOSIHHOTO TOKA
JleificTBUS DIEKTPUYECKOTO TOKa (TEMIoBOe, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax
Onektpuueckas uenb. Cunma  Toka.  DIEKTPUYECKOE
HaIpsKEHUe

ComnpoTHBICHHE TPOBOJHUKA. YAEIBbHOE COMPOTUBIICHHUE
BEIISCTBA

3akoH OMa aJid y4acTka Henu

ITocnenoBarenbHOE i napajuieJIbHOe COCIMHCHHE
MIPOBOJIHUKOB

PaboTta 1 MOIIHOCTB JEKTPUUECKOT0 TOKA. 3akoH JIKoyms —
Jlenna

DNEKTpUUECKHE e U TOTPEOUTEIH MIEKTPUIECKOM SHEPTUN
B ObITy. KOopoTkoe 3aMbIkanue

IloctossHEBIe  MarHWTEL.  B3amMoOIeHCTBHE  ITOCTOSHHBIX
MAarduToB

MarauTtHOe nmosie. MaraHuTHOE mojie 3eMIIM B €0 3HAaUCHHUE JJIs
>KH3HU Ha 3emiie



7.16

7.17

7.18

7.19

7.20

Oneir Opcrena. MarHutHoe MOJ€ 3JIEKTPUUYECKOTO TOKA.
[TpuMeHeHHe 371eKTPOMAarHuTOB B TEXHUKE

JleficTBe MAarHUTHOIO IIOJS HA IPOBOJHHUK C TOKOM.
OneKTpoJBUraTeab IOCTOSHHOTO Toka. Mcmosb3oBaHue
JJNIEKTPOJBUraTeIei B TEXHUYECKUX YCTPOMCTBAX MU Ha
TpaHCIopTe

OnbiTel @apazes. SIBleHUE 3JIEKTPOMArHUTHOW WHIYKIIUH.
IIpaBuio Jlenna

OnektporeHeparop. CrocoObl MOTYyYEHUS DJICKTPHUUECCKOM
SHEPruM. DJIEKTPOCTAHLIUN HA BO30OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

[TpakTuyeckue pabOTHI:

OMnBITHI 10 HAOIOACHUIO AJIEKTPU3ALIUY TNl MHAYKLIUEH U TPU
CONPUKOCHOBEHUHU.

HccnenoBanue  A€MCTBUS  AIEKTPUYECKOTO  MOJIA  HA
MIPOBOJIHUKY U TUSJICKTPUKH.

COopka u© mTpoBepka pabOThl  ANEKTPUUYECKON  Lemu
IIOCTOSIHHOT'O TOKa.

W3mepeHue u perysiupoBaHue CUIIbI TOKA.

W3mepenue u peryiupoBaHie HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYLIErO uepe3
pPE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpPAa M HAIPSIKEHUS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOIrO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBIL, IUIOHIAJH
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

[IpoBepka  mpaBWiIa  CIOXKEHHS  HANpsDKEHUH — TIpH
MOCJIEI0BATEIbHOM COEMHEHNUH JIBYX pe3ucTopoB. [IpoBepka
IpaBwia s CUJIbl TOKa IPHU MapajljieIbHOM COEIMHEHUU
pesuctopoB. OmnpeneneHue pabOThI IIEKTPUUYECKOTO TOKa,
uaymero depes  pesucrop.  OmnpeneneHue  MOILIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YEpe3
JAMIIOYKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KITJ
HarpeBatensd. lccnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS
MOCTOSIHHBIX ~ MAarHWTOB. M3ydeHWe MarHUTHOTO  TOJIA
MMOCTOSTHHBIX MarHUTOB TIPH MX OOBEIUHEHHH W Pa3/ICIICHUU.
WccnenoBanue qeicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYO
cTpeniky. ONbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHUJIBI
B3aUMOJICMCTBUS KATYIIKK C TOKOM M MarHuTa OT CHJIBI TOKa U
HalpaBJeHUsT Toka B KaTymike. M3ydeHue pAeiicTBus
MarHUuTHOTO MO Ha MPOBOAHUK ¢ TOkOM. KoHcTpynpoBaHue
U u3yueHue pabotrel snekrpoasurarens. M3mepenue KIIJ]



7.21

7.22

9 KIIACC

Kon

Konx hnemenTa

pazznena

BHCKTPOHBHFaTCHBHOﬁ YCTaHOBKH. OnbITHI 11O HUCCICIOBAaHUIO
SABJICHUSA BHCKTpOMaFHI/ITHOﬁ HUHAYKOUU: HCCJIICO0OBAaHUC
W3MEHEHMI 3HAaUCHUS U HaIpaBJICHHUA HHAYKIIHUOHHOT'O TOKa

@U3NYECKUE SBJICHUS B MPUPOAE: SJIECKTPUUECKUE SBIICHUS B
atMocdepe, IMEKTPUUYECTBO KHUBBIX OPraHU3MOB, MAaTHUTHOE
noje 3emid, Apeid MONIOCOB, POJIb MAarHUTHOTO IOJIS VIS
JKU3HU Ha 3eMJie, MOJISPHOE CUSHUE

TexHudeckue  yCTPOMCTBA:  DJJIEKTPOCKON,  aMIEPMETP,
BOJIBTMETpP, PEOCTAT, CUYETYUK OJJIEKTPUYECKOM DHEPruy,

3JIEKTPOOCBETUTEIbHBIE npudopHl, HarpeBaTeJIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), IEKTPUYECKUE
IPEJOXPaHUTENH, 3JIEKTPOMArHur, 3JIEKTPOABUraTEIh

IMOCTOAHHOT'O TOKA, 'CHCPATOP IMMOCTOAHHOT'O TOKA

[IpoBepsieMble IEMEHTBI COAEPKaAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

8.2

8.3

8.4

8.5
8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

Mexanuyeckoe aBumxeHue. MatepuanbHas Touka. Cucrema
orcy€ra

OTHOCHTENBHOCTh MEXAHUYECKOTO IBUKCHUS
PaBHOMEpHOE IPAMOJIIMHEWHOE JBUKEHUE

##Par####HepaBHOMepHOE  MPSIMOJMHEHHOE  JIBHKEHHE.
CpenHsisi 1 MTHOBEHHasi CKOPOCTh Tejla NPU HEPaBHOMEPHOM
JBUKEHUU

VYckopenue. PaBHOyCKOpEHHOE MPSMOIMHENHOE IBUKEHUE
#HH#HPar###CBoOoaHO0E Tanenme. OneITel [ annnes

###Par###PaBHOMepHOE IBMKEHUE 10 OKpYKHOCTH. [lepruoa u
yactota oOpamenus. JluHeilHas u yrimoBas CKOPOCTH.
LleHTpocTpeMUTENBHOE YCKOPEHHE

IIepBe1it 3akoH HproToHa

Bropoii 3akon HeroTona

Tpernii 3akoH HeroTOHA

#H##Par###1 [puHuun Cyneprno3uiuy CUil

Cuna ynpyrocrtu. 3akoH ['yka

#H##Par###Cuna TpeHus: Ccuila TPEHUS CKOJIbKEHUS, CHIla
TPEHMUSI TIOKOS, IPYTHe BUJIbI TPEHUS

###Par###Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS.
YckopeHue cBOOOAHOTO MaACHHUS



8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

JiBmxenne 1utaner Bokpyr Comnma. IlepBasg kocmuueckast
ckopocTs. HeBecoMocTh 1 nieperpysku

PaBHOBecue marepuanbHO TOUKH. AOCOTIOTHO TBEPAOE TEIO

#H##Par###PaBHoBecue TBEPIOro Tella ¢ 3aKPETUIEHHOW OCBIO
BpameHus. MoMeHT cuibl. LleHTp TsbkecTn

Nmnynsc Tena. U3menenne uMiynbca. MMmnyiibe cumsl
3aKOH COXPaHECHMsI UMITYJIbCA

H##H#Par###PeakTUBHOE BUKEHUE

Mexanunueckast paboTa U MOLIHOCTb

Pabora cun TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEpruu u
paboThl

HOTGHL{I/I&J’IBH&H 3Hepr1/151 TCJIa, IOAHATOIO Hax HOBerHOCTBIO
3emian

ITorennmanpHas OHCPIusa c)KaToM MIPYKHUHBbI

#H#Par##Kunetnueckas sHeprus. TeopemMa 0 KUHETHYECKON
SHEPruu

H#H##Par###3akoH coxpaHeHUs: MEXaHUYECKON SHEPrun

[IpakTuueckue padbOTHI:

OmnpeneneHue cpeiHell CKOPOCTH CKOJBXEHUS OpycKa WM
JBYDKEHUS 1IapUKa 0 HAKJIOHHOM Iuiockoctu. OmpeneneHue
YCKOpPEHHsl Tela TpU PABHOYCKOPEHHOM JIBUXKEHHUHU 11O
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBHCHUMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBH>KEHHH 0€3 HauadbHON CKOPOCTH.
[IpoBepka TUMOTE3BI: €CIIH MIPH PABHOYCKOPEHHOM JBIMKEHUH
0e3 HayaJbHOW CKOPOCTH MYTH OTHOCATCSI KaK PsiJl HEUETHBIX
quceld, TO  COOTBETCTBYIOLIME MPOMEXKYTKM  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT
CHJIBI HOpMaJIbHOTO JaBiieHus. OmnpeneneHue KodpduureHTa
TpeHUsi CKoNbxeHus. OrmnpeneneHue KXECTKOCTH TNPY>KUHBI.
Omnpenenenne pabOTHl CUIBI TPEHUS TMPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIGHOW  MOBEPXHOCTH.
Onpenenenne paboThl CUIIBI YIPYTOCTH MPH MOABEME Tpy3a C
WCTIOJIH30BaHNEM HETOJIBMYKHOTO M TIOJIBMYKHOTO OJIOKOB
Ousznueckue SBICHUS B TPUPOJAC: TPHUIMBHI U  OTJIMBEI,

nBrkeHue miaHeT COJIHEYHOW  CHUCTEMBbI, PEaKTUBHOE
JIB)KEHUE KUBBIX OPTaHU3MOB

Texnuueckue yCTpOﬁCTBaI CIIUAOMCTP, HATUUKH IMOJIOXKCHUS,
pacCTodAHNA U YCKOPCHUA, PAKCThI

9 MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

9.2

9.3

9.4

9.5
9.6

9.7

9.8

9.9

KonebarenbHoe nBuxkeHune. OCHOBHBIE  XapaKTEPUCTHKH
KOJICOaHMIA: TIEPHO/I, YaCTOTa, aMILTUTY1a

MareMaTtnueckuii M NpPYyKUHHBIM MasTHUKH. [IpeBpamenue
SHEPIruu MpHu KoJIeOaTEIbHOM JIBIKEHUH

3aryxaromue — KojieOaHWs.  BwIHyXAcHHBIE  KoJieOaHUSI.
Pe3onanc

Mexanuyeckue BoJIHBI. CBOWMCTBA MEXaHWYECKHX BOJIH.
[IpononbHbIe U nONepevHbIe BOIHBL. [[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPAOM TeEIE,
CEHCMUYECKHE BOJIHBI

3Byk. ['poMKOCTb U BbicOTa 3ByKa. OTpakeHUE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

Omnpenenenue YaCTOTHI u nepuoja KoJieOaHui
MaTeMaTUYeCKOr0 MasiTHUKA.

Omnpenenenue 4acToThl M Mepuoja KoyieOaHU MPY>KUHHOTO
MasTHHKA

UccnenoBanue 3aBUCUMOCTH nepuoaa KoseOaHui
MOABEIICHHOTO K HUTHU T'py3a OT JUIMHbBI HUTH. MccnenoBanue
3aBUCUMOCTH TE€pPUOJa KOJICOAHUM MPYKUHHOTO MAaATHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Teproia KojieOaHuu
rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a M *KECTKOCTU
npyXuHbl. Mi3MepeHue yckopeHus CBOOOAHOTO MaIeHUs
®dusnueckue SBICHUA B TPHUPOAC: BOCHPUSITHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJHBI, IIyHAMH,
9X0

Texuuueckue YCTPOMCTBA: 9XO0JIOT, UCIIOJIb30BaHUE
yIIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

DNEeKTPOMarHuTHOE  ToJie.  DJIEKTPOMAarHWTHBIE  BOJIHBIL.
CBolicTBa 3J1IEKTPOMArHUTHBIX BOJH

[IIxana 3neKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHass —mpupoja cBera. CKoOpocTh — CBeTa.
BonHoBEIe CBOMCTBA CBETa

[IpakTudeckue pabOTHI:
I/I3y‘-IGHI/Ie CBOICTB OJICKTPOMAariuTHBIX BOJIH C IIOMOIIBIO
MOOWIBHOTO TenedoHa

dusnyeckue sSBIECHUS B MPHUPOJE: OMOIOTHYECKOe IEeHCTBHE
BUJIUMOTO, YIBTPaUOIETOBOTO U PEHTT€HOBCKOTO U3ITyUeHUI
TexHuyeckue ycTporucTBa: HCHOJIb30BAHUE AJIEKTPOMATHUTHBIX
BOJIH JJIS1 COTOBOH CBSI3U



11

12

CBETOBbGIE ABJIEHUA

11.1 JlyueBast Mmosienb cBeta. MICTOUHHMKY cBeTa
11.2 [IpsimosinHENHOE PacIPOCTPAaHEHHUE CBETA
11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aKkoH OTpakKeHUs CBETa
114 [Ipenomnenue cBera. 3akoH mperaomsieHUs cBeta. IlomHoe
' BHYTpPEHHEE OTpakeHHE CBETa
11.5 JIunza. Xop jtyyen B JIMH3E
11.6 Onrtuueckas cucteMa oToarimapara, MUKPOCKOIIa M TEIECKOIa
117 I'maz  kak  omnruueckas  cucrema.  biauM3opykoctb U
' NATbHO30PKOCTh
118 Paznoxxenne Oemoro cBera B crekTp. Onbitel HbroToHA.
' CnoxxeHue cieKTpaibHBIX 1[BETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
###Par###lccnenoBanne  3aBUCHUMOCTH  yIjia  OTpasKEHUs
CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
###Par##113yuenue xapakTepuCTUK N300paKeHUs TIpeIMETa B
IIJIOCKOM 3€pKalie.
###Par##lccnenoBanue 3aBUCUMOCTH yrja HpPEJIOMIICHUS
CBETOBOTO Jiyya OT yrja MaJeHUs HAa TPAHMIE «BO3IYyX —
11.9 CTEKJIION.
#H##Par### lonyuenue N300paKCHHI c [IOMOILBIO
coOuparolen JTMH3HI.
###Par##Onpenenenue doxycHoro paccTosHus u
ONITUYECKOU CUITBI COOMPAIOIIEH JTHMH3BI.
#H#H#Par###OnbITH IO Pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
###Par###ONbITEl IO BOCIPHUATHIO LIBETAa MPEIMETOB MPU HX
HaOJII0JICHUHN Yepe3 IIBETOBbIC (PUITHTPHI
Oduznyeckue sBieHUs B npupoje: 3atmeHus Conuna u JIyHsl,
11.10 I[BeTa TeJ, ONTHYeCKUe sBIeHUs B aTtMocdepe (1BeT HeOa,
pedpakius, paxyra, MUPax)
1111 TexHuyeckue yCTpoOICTBa: OUYKH, MEpHCKoIl, QoTroammapar,
' ONTHUYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 OmnswiTel Pesepdopna u mnanerapHas monenb aroma. Monenb
' aroma bopa
12.2 Hcnyckanme W moryiomieHue cBeTa aToMOM. KBaHTHI.
' JInnenyaTele CIIEKTPHI
12.3 PanuoakTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHUs
124 Crpoenue atoMHoro siapa. HykinoHHast MOJiesib aTOMHOTO sijipa.

H30TO0118I



12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

PamnoaktuBHele  mpespawieHus.  Ilepuon  momypacmana
aTOMHBIX s1EP

SnepHple peakuuu. 3aKOHBl COXPAHEHUs 3apsiOBOrO U
MaccOBOI'0 YHCE

9Hepr1/151 CBs31 aTOMHBIX SAJIEP. CBs13b MacCHl U OQHCPIUuun

Peaknun cunte3sa um penenus saep. VcrouHuku sHEpruu
CouHiia u 38631

Snepnas snepreruka. JleiicTBUE paguOaKTUBHBIX W3ITyUYCHHUI
Ha KUBbIE OPraHU3MBbI

[IpakTryeckue pabOTHI:

HaOmnroeHne CrijIonIHpIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanre TpPEKOB: HW3MEPEHUE HHEPIHU  YaCTHUIIBINO
TOpMO3HOMY TIyTH (TI0 (hoTOrpadusim).

N3mepenue paaroakTuBHOTO (hOHA

dusnueckue  ABJICHUS B TPUPOJAC:  C€CTECTBEHHBIM
palMOAaKTUBHBIA (OH, KOCMHUYECKUE JY4YH, pPaIHOaKTHBHOE
W3ITy4YCHHE TIPUPOJIHBIX MHHEPAJIOB, JICHCTBUE PAJIMOAKTHBHBIX
W3IyYCHHUH Ha OpTaHU3M YeJIOBeKa

TexHu4eckue yCTpOMCTBA: CHEKTPOCKOIN, WHAWBUAYAJIbHBIN
J03UMETp, Kamepa Bunbcona



ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[Tonnmanue poiau GU3MKHU B HAYUHON KapTHHE MUpPa; CPOPMUPOBAHHOCTD
0a30BbIX MpPEACTABICHUI O 3aKOHOMEPHON CBSI3M W IO3HABAaEMOCTHU
ABIIGHUW  TNPHUPOABI, O PpOJIM  OKCIepuMeHTa B  (usmke, o0
cuctemMooOpasytomieil poiau (U3UKH B Pa3BUTHH ECTECTBEHHBIX HAyK,
TEXHUKU M TEXHOJOTHH, 00 IBOIMIONUHN (PU3NYECKUX 3HAHUN M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHON KapTUHE MHUPA, O BKJIa/Ie€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB
OKpYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHMs O BHJIaX MaTepuu (BEIIECTBO U IOJIE), O JBIKEHUHU KaK Crocobe
CyIIECTBOBaHUSI MaTrepuu, 00 aTOMHO-MOJICKYJSIPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PU3NICCKON CYIIHOCTH SIBICHUN MPUPOJBI (MEXaHUICCKUX,
TEIJIOBBIX, JJICKTPOMATHUTHBIX M KBAHTOBBIX); yMEHHE pPa3Inyarh
SIBJICHUS T10 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (PU3nUecKoe SABICHUE; YMEHHUE PACIO3HABATh
MPOSIBIICHUE HM3YUYEHHBIX (PU3WYECKUX SBICHUN B OKPYXKAIOIIEM MUDE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU)

BJ'IaIleHI/Ie OCHOBaMH MOHSITHMHOTO arrmapara 1 CUMBOJIMYCCKOI'O A3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BAHUC HUX IJId PCIICHHA y‘~I€6HBIX 3aaa4; YMCHHUC
XapaKTEepUu3oBaTb CBOMCTBa TCII, (I)I/I3I/IIICCKI/Ie SABJICHUSA W TIPOLIECCHI,
HCIIOJIb3YA q)yHI[aMeHTaJ'IBHBIC " OMIIUPUYICCKHUEC 3aKOHBI

VYMeHHe ONnuChIBaTh M3YyYECHHBIE CBOMCTBA TeN W (DU3WUYECKUE SIBICHUS,
UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnanenue ocHoBaMM METO/10B HAyYHOTO TIO3HAHUS € YYETOM COOJIIOICHHS
npaBui 0€30MacHOro Tpyia: HaOMoieH!e (PU3NYECKUX SIBICHUI:

YMEHHE CaMOCTOATEIBHO COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY W3
JTaHHOTO Habopa 000py0BaHMSI 110 MHCTPYKIIMH, OTIMCHIBATh XO/1 ONbITA U
3aMHCHIBaTh €0 Pe3yJIbTaThl, (POPMYJIUPOBATH BHIBOJIBI;

MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX H3MEpPEHUH (M3MUECKUX BEITUUMH:
yMEHHE  IUIAaHHPOBaTh  M3MEPEHHUs,  CaMOCTOSATEIBHO  COOHMpaTh
AKCIEPUMEHTAIbHYI0 YCTAaHOBKY 10 MHCTPYKIMM, BBIYMCIATH 3HAYECHHE
BEJIMYMHBI U aHAJIM3UPOBATh MOJIYUYEHHBIE PE3YJIBTATHI C YUETOM 3a1laHHOU
MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

IIPOBEJICHUE  HECJOXHBIX  JKCIEPUMEHTAIbHBIX  HCCIIEJJOBAHMIA;
CaMOCTOSITENIbHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U TPOBOAUTD
HCCJIEIOBaHKE 10 MHCTPYKIIMHU, MTPEACTABIATh MOyYE€HHbIE 3aBUCHMOCTH



10

11

¢u3nUecKUX BEJIWYMH B BUAE TaOmul U TpapuKOB, YUHUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIeIOBAHUS

[TonnMaHme XapaKTEepHBIX CBOMCTB (PM3MUECKUX MOJIeNel (MaTepuanbHas
TOYKa, a0COJIFOTHO TBEPJOE TENIO, MOJCIU CTPOSHUSI Ta30B, JKUAKOCTEH U
TBEPABIX TeJl, IJIAHETapHas MOJENb aTOMa, HyKJIOHHAsA MOJEIb aTOMHOT'O
Apa) U yMEHUE IPUMEHSATH UX 751 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB

VYMeHne o0BSCHATh (PU3UUECKHE MPOIECCH U CBOWCTBA TEN, B TOM YHUCIE
U B KOHTEKCTE CHUTyallMi MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTHU, BbIABJIATL MPUYUHHO-CICACTBCHHBLIC CBA3M U CTPOUTH
00BSICHEHHE C ONMOpOW HAa M3yUEHHBIE CBOWCTBA (PM3NYECKUX SIBICHUH,
¢du3nUeckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemath pacu€THble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHHUIT ), UCIIOJIB3YSI
3aKOHBI M (POPMYJIBI, CBSI3bIBAIONINE (DU3MUECKIE BETMYMHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3a/1a4yM, BBIABISATH HEOCTAIOIINE JaHHbIE,
BbIOMpaTh 3aKOHbI W (opMysbl, HeEOOXoIuMble sl €€ pelIeHus,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, NPOBOJUTH PAcu€Thl U OLIEHUBATH
PEATMCTUYHOCTH MOJIYYEHHOTO 3HaUeHUs (PU3NYECKON BEITMUMHBI, yMEHHE
OTpEAeNATh Pa3MEPHOCTh (U3UYECKON BENUYHMHBI, MOTYYECHHOU MpH
pEIIeHUH 3aa4u

YMeHHe XapakTepru30BaTh IPUHIUIIBI IEUCTBHUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HCJI€ OBITOBBIX IPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJOTHYECKUX
IPOLIECCOB [0 UX OIMUCAHUIO, UCIIOJIb3YsI 3HAHHSI O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXO0UMble (hrU3HUECKUE 3aKOHOMEPHOCTH

YMeHue ucnosib30Bath 3HaHUS 0 PU3NYECKUX SIBJICHUSIX B TIOBCETHEBHOM
JKU3HU JUIs1 oOecrieueHus 0e30MacHOCTU NMpH OOpallleHuu ¢ OBITOBBIMH
npuOopaMy M TEXHUYECKUMH YCTPONCTBAMH, COXpPAHEHHS 370pPOBbS U
COOJTIOJIEHHSI HOPM 3KOJOTMYECKOTro MOBEACHUS B OKpY’Karollel cpere;
NOHUMaHHEe HEOOXOJUMOCTH TPUMEHEHUS JIOCTHKEHUH (QU3UKU W
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO MTPUPOIOIIOIB30BAHUS

OnelT moucKka, mpeoOpa3oBaHUs U MpPEACTaBICHUS HHpOpMaLUU
(Gu3NYECKOro COAEepX aHUs C  MCIOJNb30BaHUEM HH(OPMAaIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHI; yMEHHE OIICHMBATh JOCTOBEPHOCTH
NOJYy4YeHHOH MHPOpPMAallMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHUE UCIOJIb30BaTh MPU BHIIOJIHEHUH
y4eOHbIX 3a/JaHUil HAy4YHO-TIONMYJSIPHYIO JIUTEPaTypy (HU3UYECKOro
COJIep’KaHus, CIpPAaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer;
BJIa/ieHre 0a30BbIMHM HaBbIKaMU MPeoO0pa3oBaHUs HHPOPMAIIUN U3 OJTHOU
3HAKOBOM CHCTEMbl B JpPYIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MMMCbMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBEe HWH(opManuu u3
HECKOJIbKUX UCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 3JIeMEeHT CO/leP:KAHUS
ox

1 MEXAHUWYECKUE ABJIEHUA

MexaHudeckoe JBHKCHUC. MaTepI/IaﬂbHaﬂ TOYKa. Cucrema OTCuUéTa.

11
OTHOCHUTENBHOCTD JBH)KEHUS

PaBHOMepHOe W HepaBHOMepHOe aBmxeHHe. CpemHss ckopocts. PDopmyna s
1.2  BelUMCIIEHHUA CpeaHEN CKOpPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHCﬁHOC JABMIKCHUC. 3aBHCUMOCTh KOOpJZUMHATBI TEjla OT
BPEMCHHU B CJIy4a€ paBHOMCPHOTI' O HpHMOHHHeﬁHOFO JABUOKCHU !

13 xX(#)=x,+vt
Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPCMCHH i1 IPOCKHOUHU CKOPOCTH, IIPOCKIHH

nepeMeuICHusd, MyTH, KOOPAWHATLI ITPU PaBHOMCPHOM Hp?[MOJIHHGfIHOM JABMOKCHUH

3aBHCHUMOCTD KOOpAUHATBl TE€Jla OT BPEMCHU B ClIyda€ PaBHOYCKOPCHHOI'O
HpHMOHHHeﬁHOFO JBHIKXCHUA:

] [y

Sx(t) = Vo, * t+ay»

@opMyIbl 1JI IPOESKIUUU IEPEMEILEHUS, IIPOECKIIUU CKOPOCTH U IIPOEKIUU YCKOPEHUSA
IIPY PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKECHUH:

2
14 Sy (F) =Upy - r+ﬂ]. ' % ?
U_\_(f):l)ﬂ_\_—l-ﬂj\_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'paduiku 3aBUCHMOCTH OT BpEMEHH AJIsl MPOEKIIUN YCKOPEHUS!, IPOEKLUU CKOPOCTH,
MIPOCKINN TIEPEMELIEHUs, KOOPAWHATBHI IIPU PABHOYCKOPEHHOM MNPSIMOJUHEHHOM
JBHKECHUH

CBobGonnoe mnanenue. DopMyiibl, ONUCHIBAIOIIME CBOOOAHOE MAJECHUE Tejla IO
15 BEPTUKAIM (JBWKEHHME Tela BHU3 MIU BBEPX OTHOCUTENBHO TMOBEPXHOCTH 3€MIIH).
' I'paduku 3aBUCUMOCTH OT BpEMEHH ISl TPOEKIIMH YCKOPEHU S, TPOEKIIMU CKOPOCTH U

KOOpI[I/IHaTI)I HpI/I CBO6OJIHOM IIaACHUU TEJIia 110 BepTI/IKaJ'II/I

CkopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HampaBiieHrne CKOpoCTH.
16  ®dopmyna [ BBIYHCIEHUS CKOPOCTH Yepe3 paJnyC OKPYKHOCTH U TEPUOJ

oOparieHus:



LentpoctpemMutenbHoe  yckopeHue.  HampaBineHue — HEHTPOCTPEMUTEIHHOTO
yckopenus. @opmyria 1715l BBIYUCICHUS YCKOPEHUSI:

b
“R
®dopmyiia, cBsI3bIBaIOIIAs IEPUOJT U YACTOTY OOpaLCHHUS:
vl
T

Macca. ITnotHocts Bemectsa. @opmyia i BBIYUCICHUS IIOTHOCTH:

_m
17 P=7F

1.8  Cwuna — BektopHas ¢puznyeckas BeamuuHa. CI0XKEeHHUE CHIT
1.9  SBnenme unepuuu. [lepsoiit 3akon HeroToHa

Bropoii 3akon HeroToHa:

F=m-a
1.10
CoHarpaBie€HHOCTh BEKTOpa YCKOPEHHUs TeJla M BEKTOpa CUJIbI, IEUCTBYIOIICH Ha
TEJIOo
Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 251 = _‘Fl—>2

TpeHHe IOKOsI W TPCHHUE CKOJIBXCHUA. dDOpMyna JJIs1 BBIYMCIICHUSA MOAYJI CHIIbL
TPCHUA CKOJIbIXKCHUSA:

112 Fp=p-N

Hedbopmarus Tena. Yopyrue u Heynpyrue nedopmaruu. 3aKoH ynpyroi nedopmaruu
(3akoH ['yka):

113 F=k-Al

1.14 BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMUPHOI'O TATOTCHUSA:



My -1,
F=G.—1 _2

'L
Cuna TspkecT. Y CKOpeHHe CBOOOTHOTO TaICHHS.

dopmyia 1715 BBIYUCICHUS CHITBI TSHKECTH BOJIM3H moBepxHocTH 3emuu: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs u

Meperpy3Ku

Nmmynbe Tena — BeKTopHas GU3NYecKasi BEIMYUHA.
1.15 D=mi

Nmnynbe cucremsl Ten. M3Menenune umiryibca. MMiynbse cuiibl

3akoH COXpPaHCHUA UMITYJIbCAa IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
1.16  p=mU +m,U, =const

PeakTuBHOE ABMXKEHUE

Mexanudeckas pabora. @opmyria /it BBIYUCICHUS paOOThI CHJIBI:

A=Fsooscx
MexaHudecKkas MOITHOCTD:
1.17

N=24
I

Kunernueckas n MMOoTCHIMAaJIbHAasA SHCPIrus. q)OpMy.Ha JJIs1 BBIYUCIICHU S
KHHETHYECKOM OHCPIruu:
2
1.18 TeopeMa 0 KMHETUYECKOM OHEPIUHn. d)opMyJIa JJIs1 BBIYHMCIICHUA HOTCHHH&HBHOﬁ
OHEPIUU TCJia, IOAHATOIO

Hag 3eMIISi:

E,= mgh

Mexanndeckasl SHEpTHUsL:

E=E;+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHWYEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHHUYECKOI OHCPIUr B OTCYTCTBUC CUJI TPCHUS: E = const.
HpCBpaH_[CHI/IC MEXaHH4YeCKOM SHCPTHHU IIPU HAJIINUYUU CUJIBI TPCHUS.

[TpocThie MexaHU3MBI. «30JI0TOE TPABMIIOY» MEXAHHUKH.
1.20  Psruar. Moment cuisl: M - Fl.
VYcinoBue paBHOBECHS pblyara:



1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

M +M +..=0
[ToxBwxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
A—aa'rpaq:::

JlaBiieHne TBEPAOTO TENA.
®opMmyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
F
P=-
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH SKUIKOCTH.
dopmyna 1715 BBIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. @opmyna AJis OnpeIeIeHNs BHITaIKUBAIOIIEH CUITbI, JeHCTBYIOIEH
Ha TeJo, MOTPY>KEHHOE B KUAKOCTDb WIIH ra3:

VYcaopue nnaBanus teia. IlnaBanue CYZI0B U BO3AYXOILJIAaBAHUC

Mexannueckue KojieOaHus. AMHJ’II/ITy,Z[a, nepuoa M 4aCtora KoJeOaHMuii. cDOpMy.]'IEI,
CBA3bIBAKOIIAd 4aCTOTY U ICPUO] KoJIeOaHMIA:

MareMatnueckuii W NPYKMHHBIA MadATHUKU. IIpeBpalienHue »sHeprum Ipu
K0JIe0aTenbHOM JIBUKEHUU

3aTyxa}0mHe KoJIeOaHHS. BBIHY)KJICHHBIG koJsieOanus. Pe3onanc

Mexanudeckue BOJIHEL. HpOI[OJ'IBHI)Ie N TIONCPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H
CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3By1<. FpOMKOCTI) " BBICOTA 3BYKaA. OTpanceHHe 3By1(0BOI71 BOJIHBI Ha I'paHUILC IBYX
cpen. MudpasByk u ynbTpa3ByK

IIpaxmuueckue pabomol

N3Mepenne cpenHell TIIJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL, KOd((UIIMEHTa TPEHUS CKOJBXKEHMs; paOOThl CHJIBI TPEHUS, CHUJIbI
YIPYTrOCTH; CPEAHEH CKOPOCTH MBIKCHHS Opycka MO HAKJIOHHOW TUIOCKOCTH;
YCKOpeHUsi OpycKa Mpu IBMKEHUH MO0 HAKIOHHOW TIOCKOCTH; YacTOTHI U MepHoja
KojeOaHWi MaTeMaTHYecKoro MasTHHKA; 4YacTOThl W Tepuoaa KoseOaHui



1.30

1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

NpPY>KUHHOTO MasiTHUKA; MOMEHTAa CHJIbI, JICHCTBYIOLIETO Ha pbIYar; paboThl CHJIIBI
YIPYrOCTH NPH HNOABEME TPy3a C MOMOIIBIO HEMOIBIKHOTO OJIOKa; PabOTHI CHIIBI
YIPYTOCTH TPH MOIBbEME IPy3a C TOMOIIBIO ITOIBHKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXHUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJla M OT TUIOTHOCTH JKUAKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIONICH CHJIBI OT MACCHI
TENla; CHJIBl TPEHHS CKOJBKEHHS OT CHJIBI HOPMalbHOTO AABICHHS W OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BOSHUKAIOLICH B Py KUHE, OT CTETIEHH JieopMaluu
MPYKUHBI, YCKOpeHHs OpyCKa OT yriia HaKJIOHa HAIPaBISIOLICH; eproaa (4acTOThI)
KoJIeOaHUH HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; MEPHOAA KOJIeOaHUN MPY>KUHHOTO
MasTHHKAa OT MaccChl Tpy3a U KECTKOCTU NMPYKUHBI; UCCIETOBAHUE HE3aBHUCUMOCTH
nepuoaa KojeOaHWH HUTSHOTO MasTHHKa OT Macchl rpysa. IIpoBepka ycioBus
paBHOBECHS pblYara

Quzuueckue sa61enuss 8 npupooe. IPUMEPHI ABUKEHUS C Pa3TUYHBIMU CKOPOCTSIMU B
YKUBOW U HEKUBOM MPUPOJIE, JCHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE, MPUITUBBI
W OTJIMBBI, IBMKCHHE TuTaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE JIBHIKCHHE JKMBBIX
OpraHU3MOB, PbIYaru B TEJIE YEIOBEKa, BIUSHUE aTMOCHEPHOTO JaBJICHUS HA )KUBOK
OpraHu3M, IUIaBaHUE PbIO, BOCHPUITHE 3BYKOB JKUBOTHBIMU, 3E€MIIETpPSCEHUE,
ceiicMHUYecKHe BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea. CIUIOMETP, HATYUKU TIOJNOXKECHHS, PACCTOSHHUS W
YCKOpEHUs, JAUHAMOMETp, MOJIIMITHUKK, paKeThl, pblYar, TOABWKHBIA U
HEMOJIBIKHBIM OJIOKM, HAaKIOHHAs IUJIOCKOCTh, MPOCThIE MEXaHHU3MBI B OBITY,
COOOIIAIOIIUECS COCYMAbl, YCTPOHCTBO BOJOMPOBOJA, TUIPABIUYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IIOPIIHEBOM HACOC, apeoMeTp, dXOJOT,
UCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE TTIOJIOKEHHUS MOJ'ICKy.]'ISIpHO-KI/IHCTI/ILIGCKOI\/’I TCOpHUU CTPOCHHUA BCUHICCTBA.
Mopnenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BeEIleCTBa.
Kpucrannnueckue u amop¢Hble Tena

JIBrxkeHune yacTull BemecTBa. CBsI3b CKOPOCTH JABHMXKEHHS YaCTHUILl C TEMIIEPaTypOH.
BbpoyHoBckoe nBmxenue, 1uddysus

CwMauuBaHue 1 KallWJUIAPHBIC SABJICHUA
TenmoBoe pacuIMpeHne U CKATHE
TenoBoe paBHOBECHE

BuyTtpennss sneprust. Pabota u teronepenaya kak ciocoObl U3MEHEHUSI BHYTPEHHEN
SHEPIUU

Bungsr TCILIONCpCaavu: TCIJIOMPOBOHOCTh, KOHBCKI WS, U3JTYUCHUC

HarpeBaHHe " oxJaxaeHue Teil. KolmyecTBo TeIIoThI. YJIeJ'H)HaSI TEMIOEMKOCTb:

i 9

QO=cm(t,—-1,)
3aKOH COXpaHEeHMsI SHEPTUU B TEIJIOBBIX MTpolieccax. Y paBHEHHE TEIUIOBOTO OanaHca:

O +0,+..=0



2.10

2.11

2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8
3.9

Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS
U KoHAeHcanuu. Kunenue xuakoctu. Y nenbHas Teriora napoodpasosanus: L = Q/m

BnaxnocTs BO3ayxa

IInaBnenue u KpucCTaJluIn3anus. H3menenue BHYTpCHHefI OHCPI'UM IIPpH IIJIABJIICHUU U
KpUCTaJUIM3alluu. YI[CJ'IBHaﬂ TCIIJIOTAa IIJIaBJICHHUA:

,_9

==
m

BHyTpeHHss dHeprus CropaHys TOIUIMBA. Y AeJIbHASA TEIUIOTa CTOPAHUs TOIIMBA: ( =
Q/m
[Tpununs! paboTs! TemoBbix apurareneit. KITJl teruioBoro apuratens

IIpaxmuueckue pabomol

N3mepenue yaenbHON TEIUIOEMKOCTH METAUIMYECKOro IWIMHIAPA; KOJIHMYeCTBa
TEIUIOTHI, MOJIyYEHHOTO BOJIOM KOMHATHOW TeMmmepaTyphl (PUKCUPOBAHHOW MacChl, B
KOTOPYIO OIYIIEH HArpeThlil IWIMHAP; KOJUYECTBA TEIIOTHI, OTJAHHOTO HAarpEeThIM
LHUAJUHIPOM, TIOCIIE OMMYCKAHMS €T0 B BOJy KOMHATHOW TEMIIEPATYPhI; OTHOCUTEIHHOM
BJIQYKHOCTH BO3/1yXa; YJCIbHOM TEIUIOTHI IJIaBJIeHUs Jibjaa. MccnenoBanue nsmMeHeHus
TEMIIEpaTypbl BOJBI TPU PA3JIMYHBIX YCJIOBUSX; SBJICHHS TEIJIOOOMEHA TMpHU
CMEIIMBAHUU XOJOTHOM U TOpsiued BOJBI; MpoIlecca UCIapEeHUs

Qusuueckue a61eHUs 6 npupooe. TOBEPXHOCTHOE HATSDKEHUE W KalMJUIIPHBIC
SBJICHUST B TIPHUPOJC, KPUCTALIBI B mpupoze, u3nydeHue CoHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TYMaHa, WHEesl, CHera

Texnuueckue ycmpoucmea. KalWUISAPbI, NPUMEPHI HCIOJIB30BAHUS KPUCTAIIOB,
KUJKOCTHBIM TEPMOMETP, JATUMUK TEMIIEPATYPbl, TEPMOC, CHCTEMA OTOIIEHUS JJOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBas TypOMHa, IBUTAaTEIb BHYTPEHHETO CTOPAaHUs

SJIEKTPOMAT'HUTHBIE SABJIEHUA
OnexTpuszanus Tein. J[Ba Buaa 3JIeKTpUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHBIX Tenl. 3akoH Kynona
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia

9HeKTpI/I‘leCKOC ITOJIC. HaprI)I(éHHOCTB QJICKTPHUYICCKOTO I1OJIA. HpI/IHLII/IH
CYHnEpHoO3nIrU JICKTPUICCKUX oJiei (Ha Ka4€CTBCHHOM ypOBHe)

Hocurenu »snextpuueckux 3apsaaoB. JleiicTBHe AJIEKTpUYECKOro IoJig Ha
anekTpudeckue 3apsiabl. [[pOBOTHUKY U IUIIEKTPUKH

[TocTostHHBIN anekTpudeckui Tok. JleWcTBus snmekTpuueckoro Toka. Cuima ToOKa.
Hamnpsixenne.

I =qg/t,U=Alq

DJEeKTpUYECKOe COPOTUBIICHUE. Y AETBHOE IIEKTPUIECKOE CONPOTUBIICHHE:

R =pl/S

3akon Oma ais ydactka anektpudeckoi nenu: | = U/R

IlocnenoBareabHOE COCTMHCHIE IMPOBOAHUKOB:



3.10

3.11

3.12

3.13
3.14
3.15

3.16

3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

1, =1, U=U,+U,. R=R,+R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PABHOI'O COIIPOTHBJICHUA:

U=U,;I=1+1I; Rzi.
1~ 2 17452 -
CMemaHHbIe COSTMHEHMS IIPOBOTHUKOB
Pabota u MmomHOCTH A5ekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxxoyins — Jlenna:
O=I"-R-t

OnbIT OpcTena. MarHuTHOE MOJ€ MPSAMOro MPOBOJAHUKA C TOKOM. JIMNHUM MarHUTHOM
WHIYKUNU

MarsuTtHoe 110J1¢ ITIOCTOSHHOrO MaruuTa. B3auMoeiicTBie MOCTOSSHHBIX MAarHUTOB
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

OnsiTel Dapajnes. SBneHue 3neKTpoMarHuTHON UHyKuuu. [lpasuno Jlenua

IIpakmuyeckue pabomul

N3mepenue 27eKTpUUECKOT0 COIPOTUBIICHHS PE3UCTOPA; MOLIHOCTH 2JIEKTPUUECKOTO
TOKa; pabOTHI JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, BO3SHUKAIOLIETO B IPOBOAHUKE (PE3UCTOPBI,
JIaMIIOYKa), OT HANPSKEHUS HA KOHI[aX POBOJIHUKA; 3aBUCUMOCTH COIIPOTUBIIEHHUS OT
JUIMHBI NPOBOJIHUKA, IUIOIIAJM €ro IONEpPEeYHOro CEYEHUs M YAEIbHOTO
COIIPOTHBJIICHUS.

IIpoBepka mnpaBwiia A DJIEKTPUYECKOIO HANPSIKEHUS ITIPU IOCIEN0BATEIBHOM
COCUHEHUM TIPOBOJHHUKOB; TMpaBuia JJs CHJIBl DJIEKTPUYECKOIO TOKa IpH
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuyeckue A6NeHUsT 6 Npupooe: BIEKTPUUYECKUE SBIEHUS B arMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MATHUTHOE T0JIe 3eMJIH, Apeiid MO0CcoB, POib
MarHUTHOTO TOJIA JIs )KM3HU Ha 3emiie, OJISIPHOE CUSTHUE

Texnuueckue ycmpoticmsa: dIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT, CYETUUK
DIEKTPUYECKON OSHEPrHH, JJIEKTPOOCBETUTENBHBIE TMPUOOPHI, HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (MIPUMEPBI), AIEKTPUUYECKUE TMPEIOXPAHUTETH, DJICKTPOMATHHUT,
3JEKTPOJIBUTAaTENb MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOIO TOKA

QHGKTpOMaFHI/ITHble BoaHsl. IlIkana OJICKTPOMAariMuTHBIX BOJIH

JlyueBas mozens cBera. lIpsmonnHelHOe pacpocTpaHeHUE CBETa

3akoH oTpaxeHus csera. [1nockoe 3epkano

IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA

Jucnepcus ceera

JInnza. Xox nyueit B muH3e. DOKycHOE paccTosiHUE ITUH3bL. OnTHdecKas CUila JINH3bI:
D=1/F

I'na3 kak ontuyeckas cucreMa. Onruyeckue npudopsl



3.26

3.27

3.28

4.1

4.2
4.3
4.4
4.5

4.6

4.7

IIpaxmuueckue pabomul

#H##Par###lI3mMepeHne  ONTUYECKON CHJIBI  coOOMparoleil  JuH3bI;  (HOKYCHOTO
paccrosinus cobuparoieil JuH3bl (10 CBOMCTBY paBEHCTBA Pa3MEpPOB IpEeAMETa U
M300pakeHus, KOTJa NpeaMeT pacloyioKeH B JABOMHOM (oKyce), MoKazaTess
MIPEJIOMJICHUS CTEKJIA.

#i##Par###ccnenoBanue CBOWCTBA HW300pa)XKeHUS, TIOJYYCHHOTO C IOMOIIBIO
coOuparomield JTMH3bI; U3MEHEHUS! (OKYCHOTO PAaCCTOSHUS JBYX CIOKEHHBIX JIMH3;
3aBHCUMOCTH yTIjla IMPEJOMJICHHS CBETOBOTO Jy4a OT yIJia HaJeHUs Ha TPaHMILIEC
«BO3IYX — CTEKIIO»

Quszuueckue snenus 8 npupooe: 3atMmenus Conuna u JIyHbl, IBeTa TeJ, ONTHYECKHE
ABIICHUS B aTMOcdepe (uBeT HeOa, pedpakius, pamyra, MUPax)

Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, (oToaInnapaT, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA

PanuoaktuBHOCTh. AJsbda-, Oera-, ramma-uznydenus. Peaknum anbda-u Oeta-
pacmaja

OmnsiTel Pesepdopaa mo paccesnuto ansa-uactui. [lnanerapaas moaens atoma
CoctaB aromHoro sjpa. M3otomsl

[Tepuon monypacnaaa aTOMHBIX SIAEP

SAnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsI0BOIO U MacCCOBOTO YHUCEI

Quszuueckue s61eHUs 8 Npupooe. €CTECTBEHHbIN paJMOaKTUBHbIN ()OH, KOCMUYECKHE
JY4H, paiMOaKTUBHOE U3Iy4YEeHUE IPUPOTHBIX MUHEPAJIOB, JIeHCTBUE PaIMOaKTUBHBIX
U3IyYeHUI Ha OpraHU3M YeJIOBeKa

Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIUBUAYaJIbHBIA JO3MMETp, Kamepa
Bunbcona, sinepHas sHepreTuka



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






