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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA HAa OCHOBE TMOJOXKEHUA M TpeOOBaHWUN K pe3ysibTaTaM OCBOCHHUS
OCHOBHOM o00Opa3oBaTeiabHON Mporpammel, npexacraBieHHbix B GI'OC 00O, a
Takke ¢ ydétoMm (enepaibHON pabodeit mporpamMmbl BocnuTaHus u Konnenun
npenojiaBanus yaeoHoro npeamera «Duszukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOGHHUIO (DM3MUYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyYHbIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJarouxcs.

@u3uka SABISETCS CUCTEMOOOpa3yloUUM JJii  €CTECTBEHHOHAYYHbBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PM3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduei, BHOCUT BKJIAJ B  E€CTECTBEHHOHAyYHYIO KApTUHY  MHpA,
IpeloCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJarouuxcsl.

Nzyuenue Qusuku npeanosaraeT yBepEeHHOE BIAJACHHUE CIEAYIOUUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIECIOBAHNUS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBaTenpHBIX opraHusauusax Poccuiickoit @enepanuu, peagu3yrOIIUX
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM

Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokon oT 3
nekaopst 2019 r. Ne ITIK-4BH).



Lenn n3yuenus

pa3BUTHE HMHTEpPeca W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJie MO3HaHWS U (hopMHpoBaHHE
HCCJICIOBATEIILCKOTO OTHOIIICHHUS K OKPYXKAIOIINM SIBJICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3y4YeHHs] OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMUpOBaHHEe YMEHHUN TPUMEHATH (U3WUECKUE 3HAHWS W HAYIHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUST OKPY)KAIOIINX SBJICHHIA;

dbopMUpOBaHHE TPEACTABICHUNA O POIM (DU3UKK IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU ¥ TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyayuiei
npo(heCCUOHANBHOM  I€ATEIbHOCTH, CBSA3aHHOM C (U3HUKOM, MOATOTOBKA K
JanpHeinemMy o0y4eHHIO B 9TOM HalpaBJICHUH;

dbopMupoBaHHEe TOTOBHOCTH K JalbHEUIIEMYy H3yuYeHUI0O (U3UKH Ha
yIrIyOJI€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiei oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUsI.

JlocTmxeHre 3TUX Iiesied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1ero oOpa3oBaHus 00CCIICUNBACTCS PEIICHUEM CIISAYIOITUX 3a/1ayu:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHUU BEIIECTBA, MEXAaHHMUECKUX,
TEIUIOBBIX, DJICKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

pUOOpETEeHNE YMEHUIM aHATM3UPOBATh U OOBICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHUE METOOB PEIICHUs PaCUETHBIX M KaU€CTBEHHBIX 3a]a4, TPEOYIOIINX
CO3/IaHWsI W WCHONB30BaHUS (U3MUYECKUX MOJENeH, BKIOYas TBOPYECKUE W
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE WCCIEAOBATEIBCKUX YMCHHM: HAOJIONaTh SBICHHUS W HW3MEPSThH
bu3HyecKre BEIIMYUHBI, BBIIBUTATh THUIIOTE3bI H MIPEjIaraTh 3KCIICPUMEHTAIbHbIC
CHI0COOBI UX TPOBEPKH, TUTAHUPOBATH M TIPOBOAUTH OMBITHI, SKCIICPUMEHTAIbHbIC
WCCIICIOBAHMsI, aHATM3UPOBATh TIOJTyYEHHBIC JAHHBIE U JIENIaTh BBIBOIBI,

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3NUYECKOro CoAep KaHUs,
BKJTIOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSAX (DU3UKHU, HHTEPIIPETAIAS U
KPUTHYECKOE OIICHNBaHNE WH(POPMAITUH;

3HAKOMCTBO cO c(pepamu npodhecCHOHAIIBHOU ACSATEIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, W COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bU3MYEeCKON HAYKH.

Ha u3ydenne Qpu3uku. nHKeHEpbl OYIyLIEro Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi oTBoauTCs 64 yaca: B 7 wiacce — 34 daca (1 gac B Henmemio), B 8
kiacce — 34 gaca (1 yac B Heneo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIC CBsi3n). DU3MUECKUE SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
Uzmepenne Qusuuecknx BeanuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemrnocts n3mepenunii. [lpaBuna 6e3onacHoro Tpyna npu padboTe ¢
JabopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢uzuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcrecTBeHHO-HAy4HBI METOJ TO3HaHMS: HAOIIOJACHUE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPHl U TPOIEAypa MPSMBIX HU3MEPEHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

N3mepenue miomaan 1 oobéma. MeTo 1 najneTku.

N3mepenue BpeMeHH.

Ornpenenenue pa3MepoB MajbiX Te1. MeToa psioB.

[IpoBeneHre wuCCAENOBAHUS MO MPOBEPKE THUMOTE3bI: NAIBHOCTH MOJIETA
[IapuKa, MyrneHHOro rOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemecTBa. CBsI3b CKOPOCTH ABWKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumopeiicTBue yacTtuil
BEIIECTBA: ITPUTSLKEHNUE U OTTATIKUBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauyuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.



Hab6mronenune nuddysuu.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS TPUTSHKEHUEM WA OTTATKHBAaHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OnbITEl IO HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe gBwxkeHue. Ilyte u  mnepememienue. PaBHOMepHOEe W
HepaBHOMEpHOE JBIKeHHe. CBOOOJHOE MaJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBukeHusa tei. CkopocTb. CpenHsisi CKOPOCTh MPH HEPABHOMEPHOM JBHUKEHUU.
Pacuér myTu U BpeMEeHU ABUKCHUS.

['paduku 3aBUCMMOCTEW BeIMYMH, OMHUCHIBAIONIMX JBIKeHHE. OOIue
NOHATUST 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXXKEHHEe CKOpOCTeH i Ted,
JBIDKYIIUXCS MapajijIebHO.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMoaencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH IBWKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tella B
MOCTynaTeabHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBsi3b IIOTHOCTH €
KOJJMYECTBOM MOJIEKYJl B eAuHuIle o00béma BemectBa. CMecH M CIUIABBI
[loBepxXHOCTHAsA U IMHEWHAS TIIIOTHOCTb.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS W TPEHHE IMOKOs, BSI3KOE€ TpeHue. TpeHue B MpUpojae U
TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenne ckopoCcTH MPSIMOJIMHEHHOTO JBHUKECHUS.

HaOGmroienue siBfieHust HTHEPIIUH.

Hab6nrogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM Tell.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomel u onvimel.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKAa B SKUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHEd CKOPOCTH CKOJIBKEHHS OpyCKa WM IHapuka Io
HAKJIOHHOM TUIOCKOCTH.



OmnbITEl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsDKeHUsA (IedopmMariun)
NPYKUHBI OT TPUIOKEHHOU CHJIBI.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3za OT O00bEMa U TEMIIEPATYPHI.
Ilepenava naByieHus TBEPABIMHU TEJIAMU, KUAKOCTSIMU M razaMu. 3akoH Ilackais.
[THeBMaTHUYECKHE MAIIMHBI.

3aBUCUMOCTh  JaBJEHUS  KHMAKOCTH  OT  IJIYOMHBI  TOTPY)KCHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyasl. [ 'mapaBianueckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOA.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylmHON o0onouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(EPHOTO JAAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOpPSI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cIOBUE BOSHUKHOBEHUS BHITAKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3myxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U TA30M.

CooOmaromyecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJIKOCTh YaCcTH TeJa.

[IpoBepka HE3aBUCUMOCTH BBITATKUBAOUIECH CHJIBI, JEUCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJKHUBAIOIIEH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.



KoHcTpyupoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKK U OINpPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexanudeckasi paboTa JiJIsl CUJI, HAPaBJICHHBIX BOJb JUHUU MIEPEMEIICHHUS.
MoOITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MoMeHTOB. [IpuMeHeHHe TmpaBuiia paBHOBECHS pblyara K OJIOKYy. «30J0TO€
npaBuio» Mexanuku. KIIJ] mpoctbix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprusi. KuHeTnueckas W TOTEHUUAIbHAS  DHEPTHS.
[IpeBpaieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

N3yueHnue npaBuia psluara JJisi HOJIBMYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuKHOTO 1 HETIOJBUKHOTO OJIOKA.

Omnpenenenne paboThl CUIIbI YIPYTOCTH TPU TOABEME TPY30B MPU TOMOIIH
MOJIBMXKHOTO OJIOKa.

N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKOU SHEPTUH.

8 KUIACC

Pa3znea 6. TeruioBbie ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca U pa3mMepbl aTOMOB M MOJIEKYH. OmNbIThl, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHMM BeIIECTBA.
Kpucrammueckne u amopdubie Tena. ['padeH — HOBBIM Marepuan Ijisi HOBBIX
TEXHOJIOTUA. TEXHOJOTUM TOJYYeHHUS HCKYCCTBEHHBIX anMa3oB. OOBsSCHEHHE
CBOMCTB Ta30B, JKUJAKOCTEU M TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHUYECKOW Teopuu. [[oBEpXHOCTHOE HATSKEHUE, CMauyMBaHUE, KaWLUIAPHBIC
aBjeHUs. TEeIIOBOE pacUIMpeHUE U CKaThe. 3aBUCMMOCTb JIaBJICHUSI raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CPEAHEH KHUHETHYECKOW H>Heprueiu
TEIUIOBOTO JIBUIKEHMS 4acTUlLl. TeMIiepaTypHble IIKaJIbL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Bunpr TEIUIONEPEAAYH:



TEIUIONPOBOJAHOCTh, KOHBEKIMS, U3ydeHUe. Buapl temonepenadyn B nMpupoae u
TexHuke. HeoOpaTMOoCTh TEMIOBBIX MPOIECCOB.

[ImaBneHne U OTBEpACBAaHUE KPUCTALIMYECKUX BEIIECCTB. Y IENIbHAS TEIUIOTA
raBieHus. [lapooOpazoBanue u koHjeHcamnus. Mcnapenue. Kunenue. Y aenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIepaTypbl  KWUIEHUS  OT
aTMocepHoro maaBicHUs. HachIleHHBI W HEHACHINIEHHBIM map. BiakHOCTH
BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHMUSL.

[IpuHuunel pa®oThl TeraoBbiX aBuratencit. KIIJ TermoBoro auratesns.
TerioBsle ABUTaTeId M 3alllATa OKpYXKaromied cpeasl. TeminoBble IMOTEpU B
TEIJIOCETSX.

3aKOH COXpPAHEHUS W MPEBPALICHUS SHEPTUA B MEXAHUYECKHX U TEIJIOBBIX
MpoLIECCax.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaOnronenue sBIEHH TOBEPXHOCTHOTO HATSDKCHHWS, CMauuBaHUA W
KalWJUISIPHBIX SBJICHUM.

Hab0mroierre TenioBoro pacimpeHus Ted.

3meHeHne naBieHUs raza Npv H3MEHEHUUW 00bEMA W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEepaTyphl.

Bubl Temonepenaym.

OxakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HabOmronenue kumeHusl.

Hab6nronenune moctossHCTBA TeMIlepaTyphl P TJIABJICHUH.

Moenu TeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomel u onvimel.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.

OnbITHI 1O BBIPAIIMBAHUIO KPUCTAIJIOB OBAPEHHOM COJIM MJIM caxapa.

N3mepenue TtemnepaTypsl NpPH IOMOIIM JKHUAKOCTHOTO TEPMOMETpa H
JIaTYUKA TEMIIEPATYPHI.

OnpITel 1O HAONIOACHUIO TEIUIOBOIO PACHIMPEHHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OnpeneneHue AaBiIeHUs BO3yXa B OAJLIOHE IIIPUILA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma #
TeMIIEpaTyphl.



[TpoBepka rUMoTe3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJOWKA YKUIAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wW3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropsi4eu BOJBL.

OnpeneneHue KOJIMYECTBA TEIIOTHI, MMOIYYEHHOTO BOAOW MPHU TEIIOOOMEHE
C HArpEThIM METAJUIMYECKUM LIMJIUHAPOM.

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

Ornpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIIapEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue y1eapHOM TEIUIOTHI IIJIaBICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTpuzanms Ten. J[Ba pona 3JIEKTpUYECKHX 3apsafaoB. B3aumopaencrtsue
3apspKEHHBIX Tell. 3aKoH Kynona.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3ieKTpudeckoro noisist. IlpuHnmm
CYIEPIO3UILINU ANEKTPUUIECKUX M0JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOINHMKH, IHUAJIEKTPUKA M TOJYIPOBOJAHUKH. 3aKOH
COXPAHEHMS IEKTPUUECKOTO 3apsa.

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuyeckas nenb. Cuia ToKa. DINEKTPUUYECKOE HAINPSKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTenbHoe u
napasuielibHoe coequHeHue MpoBoAHMKOB. D/]C B Llenu MOCTOSSHHOTO TOKA. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JIEKTPUUYECKUX
uenen. HemHeHbIe 2JIEMEHTHI.

Pabota ¥ MOIIHOCTH DJEKTPUYECKOrO TOKa. 3akoH Jlxoynsa-JleHua.
DJeKTpUYECKUE LIETH U MOTPEOUTENHN JIEKTPUUIECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocTtosiHHbIE ~ MarHuThl.  B3aumopeucTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJ1€ 3€MJIM M €r0 3HAUYECHUE IS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone 3JeKTpudeckoro Toka. OnbeiT  Awmrmepa.
[IpuMeHeHnEe DIEKTPOMAarHUTOB B TEXHHUKE. JIEHCTBME MarHMTHOTO IIOJSA Ha
OpoBOJHUMK ¢ TokoM. Cuima Ammepa W oOmpefesneHue €€ HalpaBJCHUs.



DNeKTpOoJBUraTellb MOCTOSIHHOTO TOKa. VICHosib30BaHHME 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABneHue neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. Cnioco0bl MOJIyYEHHUS ANEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. IDKOJOTHUYECKHE
POOJIEMBI SHEPTETUKH. TOTIIMBHBIC 3JIEMEHTHI M AJICKTPOMOOHIIH.

Hemoncmpauuu.

DIIEKTpU3ALUS TEN.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.

YCTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.

MogenupoBanue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBJIEKTPUKH.

N cTOYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIEpPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

Peocrat 1 Mara3ud COnpOTUBIICHUH.

B3aumopaencTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBanrue HEBO3MOXKHOCTH Pa3ECICHUS MTOJI0COB MATHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmnbIT Opcrena.

MarHuTtHoe 1oje ToKa. DJIEeKTPOMAarHHmT.

JlelicTBrE€ MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATED MOCTOSHHOTO TOKA.

OmneiTel apanes.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJICKTPU3AIMU TEJ TPU COMPUKOCHOBCHHH H
VHIYKIEH.

HccnenoBanne JEUCTBUS DJIEKTPUUYECKOTO IO HA MPOBOJHUKH U
JADJICKTPUKHU.

COopka 1 HCHbITaHNE AIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAOIIETO YepE3 PE3UCTOP, OT
HaIPsHKEHUS HA PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.



OnepITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHBIICHHS
IIPOBOJHMUKA OT €ro JJIMHBI, IUIOMIAX ITONEPEYHOr0 CEYEHN U MaTEpHUaa.

OnpeneneHue y1eapHOr0 CONMPOTUBIEHUS IPOBOIHUKA.

[IpoBepka TmpaBwia CJIOKEHUS HANPSHKEHUM TMIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CHJIBl TOKAa NPU IAPAJUICIBHOM COEIUHECHHUU
PE3UCTOPOB.

Omnpenenenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[IpoBepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKO0HA OMa I MOJHOM 1EMN.

W3yyeHue BOJIbTAMIIEPHBIX XapAKTEPUCTHK HEJIMHEUHBIX JIEMEHTOB (JIaMIIbI
HaKaJIMBAHMS WJIM MTOJYITPOBOJJHUKOBOIO TNO/A).

Omnpenenenne paboThl JIEKTPUUECKOTI0 TOKA, UAYIIETO YepPE3 PE3UCTOP.

OmnpeneneHne MOIHOCTH MIEKTPUUECKOTO TOKA, BBIAECISIEMON HAa PE3UCTOPE.

Omnpenenenune K11/l narpeBarens.

HccenmenoBanre MarHUTHOTO B3aWMOJICUCTBUS IIOCTOSIHHBIX MAarHUTOB.

M3yyeHne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU UX OOBEIUHEHUU U
pa3acicHUH.

HccenenoBanne neCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

OMnBIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBUS KaTYyIIKHU C
TOKOM W MarHuTa OT CWJIBl M HalpaBJ€HUs TOKA B KaTyIIKE W OT HaJW4us
(OTCYTCTBUS) CepJCUHUKA B KaTyIIKE.

W3ydeHne nerucTBUsI MarHUTHOTO I10JIs1 HA IIPOBOJAHUK C TOKOM.

KoHncTpynpoBanue u nusydenue paboThl 3IEKTPOABUTATENSL.

N3mepenue KIIJI anmekTpoaBUraTeibHONM YCTaHOBKH.

OnpITEl 10 WMCCIENOBAHMIO  SIBJICHUS  DJIIEKTPOMArHUTHOM  HMHIYKIIUU:
MCCIICJOBAaHNE U3MEHEHNI 3HAYEHUS U HAIIPABICHUs UHAYKIIMOHHOIO TOKA.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHHMA I[TPOT'PAMMEBI 110 ®U3UKE
NMH)XXEHEPBI BYJAYIIEI'O HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHIA

N3yuyenue (u3nKyM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTH)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI



B pesynbrare nuzyuenus Gu3NKu Ha YpOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y obydarorierocss OyayT chopMUpOBaHBI CICAYIOIINE JTHYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuueckozo eocnumanus:

MPOSIBJICHHE MHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
(u3MYECKOI HAYKH;

IIEHHOCTHOE OTHOIIICHUE K TOCTIKCHHSIM POCCUUCKUX YIEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u OyxX08HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAUYUMBbIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUMN
busuky;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLUIOB B JEATCIHHOCTH
YYEHOT0;

e 3)ICmemuuecKo20 60CNUMAHUA:

BOCIIPUSATHE ACTETHUUECKUX KAadeCTB (PU3MYECKOM HAyKu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHo20 NO3ZHAHUA:

OCO3HaHHWE IIEHHOCTU (PU3NYECKONM HAyKW KaK MOIIHOTO0 HMHCTPyMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJBTYPBHI;

OpUEHTAIlUsl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAy4YHOU JIO0O3HATEIBLHOCTH, WHTEpeca K HCCIIEeI0BATEIhLCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOSIYUUA:

OCO3HaHME LIEHHOCTH Oe30macHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOorax, C OHJICKTPUUYECKUM U TEIUIOBHIM OOOpPYJIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUM, MPU3HAHKE CBOEro TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3a1ay (B pamMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alliM, TOpoja, Kpasi) TEXHOJOTHYECKOW U COIMaIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCrid, CBI3aHHBIX ¢ (U3UKOI;

e 7)IKON02UYUECKO20 60CRUMAHUA:



OpUEHTALUSI HAa MPUMEHEHHE (PU3MUECKHX 3HAHUU JUIS pEelIeHHs 3a7ad B
o0nacTh OKpyKalolleld cpeabl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEH CPEIbl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MPOoOJIeM M IMyTel ux
peuieHus;

o 8)adanmavyuu K U3MEHAIOWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl.

HOTPEOHOCTh BO B3aUMOJICHCTBUU NIPU BBIIOJHEHUM MCCIEAOBAHUN U
IPOEKTOB (PU3UYECKON HAIIPaBIEHHOCTH, OTKPBITOCTD OINBITY U 3HAHUSM JPYTUX;

IOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3 IPAKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUW, YMEHHN (QOpMYyIHpPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSAX;

0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JIaCTH
busuky;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTUA B NPHOOPETEHHH HOBBIX (PU3MUECKUX
3HAHUI;

CTPEMJICHHE aHAJIU3UPOBAThH U BBISBIISTH B3aUMOCBSI3H NIPUPOAbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HAa OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX IJI00AIbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHHS TpOTpaMMBbI IO (QHU3WKE HA ypPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC YUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble JJornueckune aAelcTBUA:

BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(stBIEHMIN), KIIACCU(PUITUPOBATH HX;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUMS B paccMaTpuBaeMbIX (akTax,
JAHHBIX ¥ HAOJIIOJIEHUSX, OTHOCSIIUXCS K PU3UUYECKUM SIBJICHUSIM;

BBISIBJIAITb TPUYUHHO-CJICJICTBEHHBIE CBA3U IMPU HW3YYEHUU (DU3NYECKUX
ABJIEHHUM M IPOLECCOB, JEJNAaTh BBIBOJBI C HCIOJIb30BAHHEM JCAYKTUBHBIX H
MHIYKTUBHBIX  YMO3AKJIIOYEHHUM, BBIIBUIaTh THUIOTE3bI O  B3aUMOCBS3SX
(buU3MYECKUX BEJIUYUH;



CaMOCTOSITENIFHO BBIOMpATh croco0 pemeHus: yueOHo#l (usuueckor 3amadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOISILIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMUS,

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIM
bU3UYeCKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PH3NICCKOTO SBIICHUS;

OLICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XOJI€ UCCJIEIOBAHMS WU HKCIIEPUMEHTA;

CaMOCTOATENHbHO (OPMYIUPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJbTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pabora ¢ undpopmaunmeii:

IPUMEHATh PAa3IUYHBbIE METOJbl, HHCTPYMEHTHI W 3alpoChl MPH TMOWCKE U
oTOOpe MHPOPMALIUU WU JAHHBIX C YYETOM IPEIJIOKEHHON yueOHOM (U3HUecKoi
3aJlaui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(OPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

OLICHWBATh HAAE&KHOCTh HH(OPMAIMKA 1O KPUTEPHSIM, TMPEIIIOKESHHBIM
yauTeseM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  TPEACTABICHHUS
uHOpMAIIM U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JTyarpaMMaMu, HHOUM rpadukoi U ux KOMOUHAITUSIMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

B XO0JIe OOCYXJIEeHHs ydeOHOro maTepuaina, pe3yJbTaToB J1a00paTOPHBIX
paboT W TIPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEeMBI W
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha pCIICHHE 3aJa4d W  IOJJCpKaHUE
OJ1ar0oKeJIaTeIbHOCTH OOIIEHNS;

COTIOCTaBJISATh CBOU CYXKIICHUSI C CYXIACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
oOHapyKHUBaTh Pa3IMUNEC U CXOJCTBO MO3HUITHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

myOJUYHO TMPEACTABIATh PE3YJIbTAaThl BBIMOJHEHHOTO (DM3MUYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI MPU pelIeHN KOHKPETHON (DU3NUECKON MpoOIeMBbl;



NPUHUMATD eI COBMECTHOW JESTENIbHOCTH, OPTraHU30BBIBATh JEHCTBUS IO
e€ JOCTM)KEHHUIO: PACHpElesIATh pPOJIM, OOCYXJaTh NPOLECCHl U PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABICHUIO M KOOPIWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusauus:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUECHTUPOBATHCA B  PA3JIMYHBIX  MOJXOJaX  NPUHATHA  pEUICHUU
(MHAMBUyATbHOE, IPUHATHE PEUICHUS B TPYINIE, IPUHATUE PEUICHUN TpyNIo);

CaMOCTOSITEJIbHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MUECKON 3aayu WU
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;

Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U MPEAJIarath IiaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTMXKCHHS))  PE3YJIbTaTOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO KCCIIENOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJU U YCIOBUSIM.

CTaBUThH c€0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JIMCKYCCUM Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro.

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHuu (PU3NUEeCKUX 3a7ad Wik B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydyeHust ¢ 7 kaacce npeaMETHbIE pe3yibTaTbl  JOJKHBI OTPa’KaThb
c(OpPMHUPOBAHHOCTh Y 00YHAIOLIUXCS YMEHMIA:

UCIIOJIb30BaTh MOHATHA: (PU3NYECKUE U XUMHUUYECKUE SIBJICHUS, HAOIIOAEHUE,
OKCMEPUMEHT, MOJEeNb, THUNOTe3a, €AUHUIBI (U3HUUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHble COCTOSHHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXAHUYECKOE JIBI)KEHUE (paBHOMEPHOE, HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE),



TPAeKTOpHs, paBHOACUCTBYIOIIast cuil, nedopmanus (ympyrasi, IUIacTHYEcKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (aup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE JIBH)KEHUE, HWHEPIUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepegavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU U Ta3aMH, aTMochepHoe
JIABJICHUE; TJIaBaHUE TeJI, IPEBPAILIECHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIAHHOE
busnUecKoe SBICHHUE;

pacro3HaBaTh — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXUBOW NPUPOJE, NEUCTBUE
CWJI TSDKECTHU, TPEHHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM NEPEBOJIUTH MPAKTHUUYECKYIO 3aJady B Y4EOHYIO, BBLACIATH CYLIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA TeJl M (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpEMs, IIyTh,
CpeIHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIA TSDKECTH, BEC TeJa, Cujla TpPEeHUS,
JaBJIEHUE TBEPAOIO Tela, JABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAasl U IOTEHIMAaJIbHAs SHEPTHUs ), IPU
OMMCAHUK TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICIT HCTIOJIb3YEMBIX BEIIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUjia CI0KEHUs Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHsS phiuara (0J0Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTHh MPOCThbIE (PU3MUECKHE MOJENIU PEealbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJEIATH IPU OTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SABICHUMN, MPUMEHATH (PU3NUECKHE MOJICTHU JIJIsi OOBSICHEHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NYECKUE SBJICHHUS, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCTE€ CHUTYyallMil MPaKkTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 337]aud, B TOM YHCIE TPEOYIOIIUE YKMCIEHHOIO OLIEHUBaHUS



XapaKTEPHBIX 3HAUYCHUN (PU3MUYECKUX BEJWYWH, MPU ITOM BHIOMPATH aJIEKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBIATh MIPUYMHHO-CIICICTBEHHBIC CBS3M M BHICTPAWBATh
JOTHYECKYI0 IIETIOYKY PAacCyXKJIEHHH C ONOpoM Ha M3yUYeHHBIE CBOWMCTBA
bu3nuecKux sBICHUH, PU3nyecKkrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aJeKBaTHYIO (PU3NYECKYIO MOJIETb, C MCIIOIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3a/aud, BbBIABIATH HEJOCTAIOIIME WM U30BITOUHBIE
JaHHBIE, OOOCHOBBIBaTH BBHIOOp METOJA pEHIeHUs 3aJaud, MHCIOJIb30BaTh
CIIPABOYHBIE JaHHBIC, MTPOBOJIUTH MATEeMATUYECKHE MPEeoOpa3oBaHUsI U PacUEThl,
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAYCHUs (PU3MUECKONW BETHMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3aJlaui;

pacro3HaBaTh MPOOJEMBbI, KOTOPhIE MOXKHO pPEHIUTh TMpPU  [OMOIIU
buznyecKkux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWUU  HUCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(TUTIOTE3Y), HHTEPIIPETHPOBATH MTOTYICHHBIA PE3yIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (HU3MUYECKUX
cBOMcTB Tenl (nuddysus, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACHUCTBUU TeJN, Nepenadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOIIOJCHUN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEPCHHsI (DU3MUYCCKUX BEITUUIHH
(paccTosiHUEe, TPOMEXYTOK BpEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH W TBEPAOrO TeNa, CHJIa TPEHUS CKOJIBKCHHS, TaBICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIONIAs Ha TOTPYKEHHOE B KHUIKOCTh
T€I0, KOAI(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla W3MEpeHUs, (UKCUPOBATH IOKa3aHWs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMO BEIMYUHBI C TIOMOIIBIO YCPEIHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh TIOTPEITHOCTh U3MEPECHH;

MIPOBOJNTH HECIIOXKHBIE JKCIIEPUMEHTAIbHbIC HCCIEAOBAHUS 3aBUCUMOCTEH
bu3nYecKuX BEMWYHH (3aBHCHUMOCTH IMYyTH PAaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS, KayecTBa OOpaOOTKM TMOBEPXHOCTEM Tel U HE3aBUCUMOCTH CHUJIbI
TPEHUSI OT IUIOMIAAN COMPUKOCHOBEHHUS TEJN, CUJIBl YNPYTOCTH OT YyIJIUHEHUS
MPY>XKUHBI, BBITAIKUBAIONIEH CHJIBI OT 00bEéMa TMOTPYKEHHOW YacTh Tejla U OT



IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUS TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm ¢GOpMyIupoBaTh 3afadyy W THUIIOTE3Y
WCCJICJIOBAHMSI, CaMOCTOSTEIBHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
cOOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BaHUEM HWHCTPYKIIUH,
NPECTaBIISTh MOJTYYCHHbIE 3aBUCUMOCTU (DPM3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaukoB, OLEHUBATH MOTPEIIHOCTH, JeJaThb BBIBOABI 10 pe3yjibTaTaM
UCCJICJIOBAHHS,

coOMIOaTh TIpaBWJIA TEXHUKH O€30MacHOTO Tpyna Tpu pabore ¢
Ja00paTOPHBIM 000PYI0BaHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOIMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
MOJIBM)KHBINA M HEMOABM)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOILIECCOB C OMOPOM Ha WX omucaHus (B TOM
qyCclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINISCKUI TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOMW HACOC, apEOMETpP), HCIONb3ysd 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl U CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHOOPOB U TEXHOJOTUYECKUX TMPOIECCOB MpH
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUSI 3J0POBbSI U COOJIOJECHUS HOPM DKOJOTHYECKOTO TIOBEJCHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBIIATh OTOOP UCTOUYHUKOB MH(MOPMAITIHN (PU3UIECKOTO CONECPKAHUS B
WuTepHeTe, caMOCTOSTENBHO (HOpPMYIHpYysT TIOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHWM W TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HMCTOYHUKOB BBIICIATH
uHPOpMAIIMIO, KOTOpas SBJISETCS  MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

WCIIOJI30BAaTh TP BBIMOTHEHUM YYEOHBIX 33JlaHUi HAyYHO-TIOMYJISPHYIO
auTepaTtypy (pu3mMdeckoro coaepikaHus, CIpPaBOYHBIE MaTepUaibl, PeCypChl CeTH
WuTepHer, BnameTh NpUEMaMHU KOHCIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE MHUChMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COACpPKAHHS, B TOM UHUCIE
nyOJIMYHO AeNaTh KpaTKUe COOOIIEHHS O pe3yibTaTax IMPOCKTOB WM YYeOHBIX



WCCIICIOBAHWM, NPH 3TOM TI'PAaMOTHO HCHOJIb30BATh HM3YyYEHHBIM ITOHATHWHBIA
anmapat Kypca GU3HUKH, COMPOBOKIATH BHICTYIIJICHUE MPE3EHTAIUEH;

IpPU BBINOJHEHUU YYEOHBIX IPOEKTOB W HCCIEAOBAHUMN PpacIpenessTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJauaMu, CICIUTh 3a
BBINIOJITHEHUEM IUIaHA [JEHCTBUI, a/JIeKBaTHO OLEHMBATh COOCTBEHHBIN BKJIAJ B
JEATENIbHOCTh  IPYINIBI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAOLIUX.

K koHly oOyueHus ¢ 8 kaacce npenMeTHbIE pE3ysbTaThl JIOJKHBI OTPa)KaTh
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUI:

UCITIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BEUIECTBA, KPUCTAJUIMYECKHE MU
amop(HBbIe Teja, HACBHIILIEHHBIM W HEHACBIIEHHBIA Map, CIOCOObl HW3MEHEHMS
BHYTPEHHEW JHEPIUM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsl, MPOBOJHHKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MAarHUTHOE MOJs, ONTHYECKass CHUCTEMA) U CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelIeHnr y4eOHbIX U PAKTUUECKHX 3a/1a4;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIIOBOE pacIIMpeHHe (CxKaTHe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAuMBAHME, KANWJUIAPHBIE SIBJICHUS,
UCIIapeHue, KOHACHcalus, IUIaBICHUE, KPUCTAIM3AlMs, KUIIEHHUE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTpU3aLUsl TeJl, B3aUMOJCHCTBUE 3apsA/OB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aNMOJECHCTBAE MATHUTOB, JEHCTBUE MATHUTHOTO IOJISI HA
IPOBOJHUK C TOKOM) IO ONHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBJICHUE;

pacrmo3HaBaThb  MpPOSIBIEHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpyXkaromeM wmupe (B TOM uwncie ¢GU3HUECKUE SBJICHHS B MPHUPOJE:
MOBEPXHOCTHBIE M KalWJUISIPHBIEC SBJICHHUS B TMPUPOJE, KPUCTAIIBI B IMPHUPOJIE,
usnydyenne CoJlHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHUE POCHI,
TymMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B arMmocdepe, 3IEKTPUYECTBO
KUBBIX OPTaHHW3MOB, MarHUTHOE ToJIe 3eMIH, Apei( MOIOCOB, POJIb MATHUTHOTO
noJiss JUIsl KU3HM Ha 3eMJje, MOJSIPHOE CHSHHUE), IPU O3TOM IEPEBOAMTH
MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO0, BBIJEHATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) GU3MUECKUX SIBICHUI;

OINKCHIBaTh U3y4YEHHBIE CBOMCTBA Tel W (U3UUYECKHUE SIBICHUS, HUCIOJIb3YS
¢usznyeckue BENUYMHBI (TeMmrepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO
TEIUIOThI, paboTa ras3a, yJellbHas TEIJIOEMKOCTh BEIECTBA, YJENbHAas TEIIOoTa
IUIABJICHUS, YZENIbHAs TEIUIOTa MapooOpa3oBaHus, YJEJbHas TEIUIOTa CrOpaHUs
TOIIMBA, KO3()(PULMEHT MMOJIE3HOr0 AEMCTBUSI TEIUVIOBOM MAIMHbBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpssKeHWE,  CONPOTHUBJICHUE  MPOBOJHUKA,  DAJIEKTPUUYECKOE  YJIENbHOE
CONPOTUBJICHUE BEHIECTBA, PabOTa M MOIIHOCTh AJIEKTPUUYECKOTO TOKa), MpHU
ONMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UYCCKUN CMBICT HCIOIb3YEMbIX BEIWYHWH,
WX O003HAUYCHMS M EIUHUIBI (U3UYCCKUX BEJIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpauKu U3y4EHHBIX 3aBUCUMOCTEH (PM3HUECKUX BEITNINH;

XapaKTEepPU30BaTh CBOMCTBAa Tel, (U3WYECKUE SIBICHUS H  IPOIIECCHI,
HCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUM CTPOCHUS
BEILIECTBA, ypaBHEHHUE TEIUIOBOro OajlaHCca, 3aKOH COXPaHEHUS SJICKTPHUYECKOTO
3apsaa, 3akoH KysoHa, NMPUHIUIT CYNEPHO3UIMK SJCKTPUUYECKUX II0JIEH, 3aKOH
Oma g yuactka uenu, npasuiia Kupxroda, 3akon OMa a1t IOJTHOM 1IeTH, 3aKOH
Jlxoynsa-JIeHia, 3aKOH COXpaHEHUs SHEPrUHu, MPU ITOM pa3audaTh CIOBECHYIO
(GhopMYyJIMPOBKY 3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKECHHUE,

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU OSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUYEOHBIX 3a/1aY;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyalluid TMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIIUEe YHUCIEHHOIO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IPU 3TOM BHIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPHUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBAThH
JIOTUYECKYIO IIEMOYKY pacCyKJICHUM C OIOpOM Ha M3YYEHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOMpast aJeKBaTHYI0 (PU3HMYECKYIO MOJIECIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIC JaHHBIC, TPUMEHITH METOIbl aHaIn3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aja4, MTPOBOJIUTH
MaTeMaTHYCCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs (DU3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYSHHOW MPU PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU  [TOMOIIU
(bU3MYECKUX METOJO0B, M IIpejylaraTh OPHEHTHUPOBOYHBIA CIIOCOO pEIICHUS, B
OMUCAaHWU  HUCCIENOBAaHMS  pACIO3HABATh  MPOBEPSIEMOE  MPEINOI0KEHUE
(rumotesy), UHTEPNPETUPOBATH MOJIYYEHHBIN PE3YIbTAT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTypbl, CKOPOCTH IIpolLiecca OCThIBaHMUSA (HArpeBaHus) MpH
U3IYyYEHUU OT IBETa M3JIydarolled (MOTJIOMIAoIei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs1 BOJbl OT TEMIIEPATyphbl >KUAKOCTH M IUIOAAM €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3allisl MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJI Ha IMPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIoOTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJIEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO HaboOpa 00OpyHOBaHMS,
OTKCHIBATh XOJI OTIBITA B (POPMYITHPOBATH BHIBOIBL;

OPOBOAUTH TMpsIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUECKUX BEJIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenbHas TeIJIOEMKOCTh BEIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX M IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yabTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMIA;

IPOBOIUTH AKCIIEPUMEHTAIbHBIC MCCIICOBAHUS 3aBHUCHUMOCTEH (PU3NIECKIX
BEJIMYMH (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAKICHMSI, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueid  BOABI, 3aBUCHMOCTb COIPOTUBJICHHS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAIM  TONEPEYHOTO0 CEYEeHHS M YAEIbHOTO CONPOTHUBIEHUS BEIECTBa
MPOBOHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPSDKCHUS Ha
MIPOBO/IHUKE, MCCIIEOBAHNUE TOCIIEIOBATENILHOTO W MapaJICIbHOTO COSIMHEHUN
IPOBOJHMUKOB): COBMECTHO C YYHTeNeM (QOpMYJIUpOBaTh 3aJayy U THUIIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPEJICTABISITh MOTYYCHHbBIE 3aBUCUMOCTU (PM3MUECKUX BEJIMYUH B BUJAE TAOJUIl U
rpadMKoOB, OIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI TI0 pe3yibTaTaM
UCCIIEIOBAHMUS;

coOMI0/aTh MpaBmiia Oe30macHOro Tpynaa mpu padboTe ¢ 1abopaToOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
YHClie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETUHK ANEKTPUUECKON IHEPIHH, IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE  AJIEKTPONPUOOPBl  (IIpUMEPBI), MPEAOXPAHUTENIM U HX



NpUMEHEHHEe B OBITY W TEXHUKE, NPUMEHEHHUE IIOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTaTENb MOCTOSIHHOTO TOKA), UCHOJIb3Yysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHWM, HE0OXomauMmble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUYECKHWE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMATHYHbIM PUCYHKaM (GKUJIKOCTHBIM TEpMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JBUTATEIh BHYTPEHHErO0  CropaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMBbI  JJIEKTPUUECKHX Ilened ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAUYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTel, UCIOIb30BaTh CXEMbI
U CXEMATHUYHbIC PUCYHKH H3YUYCHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
IpUOOPOB M TEXHOJOTMYECKUX IMPOLECCOB MPU PEIICHHH YYEOHO-IPAKTHUYECKHX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0€30MacHOCTH MPHU OOpAIlEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY>KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENBbHO (OPMYJIHPYS TOMCKOBBIM 3ampoc, HAa OCHOBE MMEHOIIUXCS
3HAHUW W CpPaBHEHUS JOMOJHHUTEIbHBIX HMCTOYHUKOB BBIJCIATH HHGOPMAIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON T MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEepPHAIbI, PECYPChl CETU
WuTepHeT, BiaaeTb NpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBbIC IHUCHMEHHBIE M KpAaTKHWE YCTHBIE COOOIICHHS,

00001mast nHOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COIEPKAHUS, B
TOM  4Wcie  MyOJIMYHO  MPEACTaBISATh  pe3yJbTaTbl  MPOEKTHOW WM
UCCJIEI0BATENbCKON JeATEIbHOCTH, TPU 3TOM I'PAMOTHO MCHOIb30BATh U3yYEHHBIN
MOHATUMHBIM  ammapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUJICHUE
MIPE3EHTALUEN;
IIPY BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB W HMCCIICOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenenarb OOS3aHHOCTH B TIpPYIIE B COOTBETCTBUU C IOCTaBIECHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIAJ B JCATENHHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATMBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemniaTh KOH(QIUKTHI.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne n/m HaumeHoBaHue pa3/iejioB M TEM MPOTrPAMMBbI Beero IIpakTnyeckue
padoTsbI
1.1 dusnka — HayKa O MPUPOJIC 1
1.2 du3nUecKue BEITMYHHBI 1 3
1.3 EcTtecTBeHHO-HAYyYHBIN METO/T TO3HAHMS 1 1
Hroro no pazneny 3
2.1 Crtpoenue BemecTBa 1
2.2 JIBroKeHUE 1 B3aHMMOJICHCTBHE YaCTHI] BEIIESCTBA 2
Htoro mo pazaeny 3
3.1 MexaHH4eCcKOe NBUKEHUE 2 2
3.2 Wuepuwmsi, Macca, IMIIOTHOCTH 4 1
3.3 Cuna. Buner cun 5 3
Hroro no pazneny 11
41 Jasnenue. llepenaya nasnenus TBEpABIMU TEIIAMU, 3 9
KUJIKOCTSMH U Ta3aMH
4.2 JlaBneHue XuaKOCTH
4.3 ATMOC]epHOE TaBICHHE 1
4.4 JleiicTBHE KUAKOCTU U Ta3a Ha OTPYKEHHOE B HUX TEJO 3
Hroro no pazneny 11
51 Pabota 1 MomHoOCTh
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHnueckasi JHEpIrust
Hroro no pazneny
34 23

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM
Ne i/ IIpakTH4eckue
MPOrpamMMmbl Bcero
padoThI
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 2
1.2 TennoBsie porecchl 11
Hroro mo pazueny 13
51 BneKTpI/IquKHe:, 3apsibl. 3apsHKECHHBIC TeJla 3
U X B3aMMOJICHCTBHS
2.2 [TocTOsIHHBIM 27€KTpUUYECKUN TOK 10
2.3 MarHuTHBbIC SIBJICHUS 4
2.4 DNIeKTpOMarHuTHast UHIYKITUS 3
Htoro no paznemny 20
3.1 [ToBTOpHUTENHEHO-00001IAIOIINI MOTYITH 1
Hroro no pazneny
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 7,5




IHHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

Bcero

IIpakTu
YyecKue
padoThI

JlaTa
U3YYeHUS

®du3uka — HayKa o npupoze. SBnenus
IIPUPOJIBI

Jlaboparopnas pabota "M3mepeHue oobpéma
JKUJIKOCTHU U TBEpAOro Tena"

Ypok-uccnenosanue "IIpoBepka rumoTe3sl:
JTAIBHOCTH MOJETA IapuKa, MyIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,

JA0Ka3bIBaArOINUEC JUCKPETHOC CTPOCHUC
BCIICCTBA

Ypok-uccnenosanue "Habmronenue
TEIIOBOT'O pacIIipeHus ra3oB. OIbITHI 110
OOHapy>KeHHIO IeHCTBUS CHIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

VYpoxk-uccnenosanue "Halmronenue u
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

mubdy3un"

MexaHnuyeckoe IBHKEHHeE.
JlabopaTopnas padora "OnpenesieHue
CKOpPOCTH PABHOMEPHOIO ABHKeHUs "
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTHU CKOJIbKEHUS OpycKa MITH

mIapuKa o HaKJIOHHOM TJIOCKOCTH"

OTHOCHUTEILHOCTh JABUKCHUA. CrnoxxeHne
CKOpOCTCfI IIpU napajjicJibHOM ABUKCHUN

10

[Tonryuenue u ananu3 rpauKoB
3aBHCUMOCTH ITyTH U CKOPOCTH JABHXKEHUS
OT BpEMEHU

11

12

Vpok-uccnenopanue "CpaBHEHHE MacC IO
B3anMMOJEHCTBHIO TET"

Cwmecu u ciaBbl. [ToBepxHOCTHAS U
JIMHENHAS IUIOTHOCTD

13

Cuna. SIBnenune tarorenus. Cuiia TSKECTU
Cwita ynpyroctu. 3akoH ['yka M3o00paxenue




CHII.

14

15

16

VYpok-uccnenosanue "HabmroneHue
W3MEHEHHUsS CKOPOCTH IPH B3aUMOJICHCTBUN

"

TCII

JlaGopaTopHnas pabota "OmbITHI,
JEMOHCTPHUPYIOIIHNE 3aBUCUMOCTh
pacTsoxeHus (aedopMalyu) Mpy>KUHBI OT
MPUIIOKEHHOM CHJTBI"

Cuna tpenus CinoxxeHue cui.
PaBHopelicTByOIIAsA cHJla

17

Pemenne 3amgau no reme "Cua tpenus".
Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT ILJIOMIA/IM COTIPUKOCHOBCHHMSI M XapaKTepa

Hnn

COIIPHUKACAOMIUXCS ITIOBECPXHOCTCHU

18

19

20

21

JlaBnenue TBEPABIX TNl Y POK-IKCIIEPUMEHT
"CriocoObI OnIpe/IeIICHUS TaBICHUS
TBeporo Tena'"

JlaBiaeHue KUIKOCTEH U Tra30B. 3aKOH
[Tackans ITneBMaTnueckue ycrponcrsa
3aBHCHMOCTD JaBJICHUS KUIKOCTH OT
[JTyOUHBI

I'mppocraTnyeckuii napagokc Y pok-
koH(pepeHuus "['unpaBnudeckne
MeXaHU3MBbI"

Hcnonp30BaHnE BBICOKHX JABJICHUN B

COBPEMEHHBIX TeXHOJIOTUsIX Pemienne 3anau
o TeMe "JlaBieHue XuaKocTu"

22

ATtMocdepa 3emMiu U IPUUYHUHBI €€
CYIIECTBOBaHHUS

23

24

25

VYpoxk-uccnenosanue "l[IposiBienue
neicTBus arMochepHoro AaBieHus"
N3mepenne armocdeproro nasnenus. OnbIT
Toppuuennu

3aBUCUMOCTbH aTMOC(EPHOTO AaBICHUS OT
BBICOTHI HaJ ypoBHEM Mops. [Tpubopsr st
U3MepeHHs aTMOC(HEPHOro AaBJICHUS
Ypok-uccnenoBanue "IKCepUMEHTAIBHOE
oOHapy>KeHHe JIeHCTBUS KUIKOCTH U ra3a
Ha MOrPY>KEHHOE B HUX TeJI0"

26

JlaGopaTtopnast padora "HcciaenoBanue
3aBHCHUMOCTH Beca Tejla B BOJIe OT 00beMa
MOTPY>KEHHOU B JKUJIKOCTh YacTH Tena"




27

Ypok-npoekt "KoHCcTpynpoBanue
apeoMeTpa WM JIOJKU U ONIpEEICHUE
rpy30H0abEMHOCTH"

28

29

30

VYpok-uccnenoranue "Pacyér MOIIHOCTH,
pa3BuBaeMou Mpu Mo IbEME 10 JiecTHuUIIE"

JlaGopaTtopHnas pabota "M3y4ueHue npaBuia
pblyara JJisi HOJIBUXKHOTO U HETIOABH>KHOTO
6110K0B"

"3onoToe npaBuiio" MexaHuku Perenue

3a1a4 1o TeMe "30J10Toe MPaBUiIO0
MexaHuku" /

31

32

33

34

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”

VYpok-koHpepennus "IIpocTbie MEXaHU3MBI
B OBITY, TEXHHKE, )KMUBBIX OpraHu3mMax"

Koaddurment nose3Horo nercTBus
MPOCTHIX MeXaHu3MOB JlabopaTopHas
pabora "Onpenenenne KI1JI moasmwkHOTO M
HEIMOABWYKHOTO OJIOKOB"

Kunernyeckas u nmoTeHmanbHas YHEPTUS
VYpok-3KcnepuMeHT "IKCnepUMEHTAIbHOE
onpeieJIeHue N3MEHEHUS! KHHETUUECKOU U
MOTEHIIMATBHON SHEPTUH MPU CKaThIBAHUHT
Tela 10 HaKJIOHHOM MI0CKOCTH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

23



8 KVIACC

Koaun4yecTBO 4acoB

Ne
Tema ypoka IIpakTuyeckue
n/n Bcero JaTta
padoThI
NpoBeACHUSA

Mopenu TBepAOTO, KHUAKOTO U ra3000pa3HOro COCTOSIHUI BelecTBa

1 VYpoxk-konpepenuus "Kpucrannmuueckue u amopdusie Tena. ['paden. 1
[TosydyeHne UCKyCCTBEHHBIX aaMa3oB"

2 CMaumnBaHue U KanWUISIPHOCTH. [loBEpXHOCTHOE HATSIKEHUE

3 TemnoBoe pacumpenue u cxxatue TemreparypHbie IKaJIbl

4 VYpok-koHpepennus "Mcrnonb30BaHuE TEILIOBBIX CBOWCTB BEIIECTB U 1
MaTepUajIoB B LIEIAX dHeprocoepexenus"
VYpok-uccnenosanue "lIpoBepka runores3sl IMHEHHON 3aBUCUMOCTH

5 JUIMHBI CTOJIONKA KHUJKOCTU B TEPMOMETPUUIECKOM TpyOKe OT 1 1
Temrneparypsl"”

6 YpaBHEHHE TEIUIOBOTO Oananca. TemmooOMeH 1 TeIIoBOe 1
paBHOBecue. 3akoH HeroTonHa—Puxmana

7 Pemenue 3amau mo reme "[lnaBnenue u oTBepieBaHNE 1
KpUCTAIIINYECKUX Ten"
VYpok-uccnenoBanue "CpaBHEHHE MPOLECCOB ITUIABICHUS

8 KPUCTAJUNIMYECKUX TEJ U pa3MArdeHus IpH HarpeBaHUM aMOPQHBIX 1 1
Ten"

9 VYpok-uccnenoanue "OObsICHEHNE 3aBUCUMOCTH TEMIIEPATYPbI 1 1
KHUIIEHUA OT JaBiieHus"
HacplieHHsIif 1 HeHaChIEHHBIA Map. BiaxxHOCTh BO3AyXa U €€

10 n3mepenue. Jlaboparopnas padora "OmnpeneneHne OTHOCUTEIbHON 1 0.5
BJIAJKHOCTH BO3/1yXxa'

11 OHeprus TOIIMBA. Y IelbHasl TEMJI0Ta CTOPAHUS 1




[Tpununs! paboTs! TeTUIOBBIX nBUTareneil Ilaposas TypOuHa.

12 JIBuraresib BHYTPEHHETO CrOpaHUs

13 Ypok-koHpepeHus "TennoBsie IBUTATEIN U 3aIUTa OKPYKAIOIIEH
cpensl” TennoBble NOTEPH B TEMIIOCETAX

14 Dnektpuzanys Ten. Y pok-uccienopanue "MccnenoBanue crnoco0oB
Pa3IMYHBIX BEUIECTB HA3IEKTPU30BbIBATHCA"

15 Dnekrpuueckoe nose. HanpsEHHOCTh 3JIEKTPUUECKOTO MO,
[IpuHIMI CyNepnO3UINH ANEKTPUYECKUX MONIeH

16 Ypok-koHDepeHHs "IIeKTpU3aIKsl B TOBCSTHEBHOM KU3HU"
[IpoBOAHMKH, AUDIIEKTPUKH U TIOTYIIPOBOIHUKH

17 DNEeKTpUYECKUI TOK. DIEeKTpUUecKas Lenb

18 Cuna toka. AMnepMerp DlIeKTpudecKoe HanpsbkeHue. BonpTmeTp

19 DIEKTPUUECKOE COMPOTUBIICHHE. Y AENbHOE CONPOTHBIICHUE

20 [TocnenoBarenbHOE U ApAIIIETIEHOE COSAMHEHUS POBOHUKOB

21 JlaboparopHas pabdota "lIIpoBepka nmpaBuia cloKeHUs HAPSKEHUH
IIPH NOCJIE0OBATEILHOM COEIMHEHUN ABYX PE3UCTOPOB"

99 Jlaboparopnas padota "IIpoBepka mpaBuiia as CUIIBI TOKA MIPH
[apajuIeIbBHOM COEAMHEHNN PE3UCTOPOB"

93 O/1C u BHyTpeHHEE COMPOTUBIIEHNE NCTOYHHUKA TOKa. 3akoH OMa
JUISL TIOJTHOM 1enn

” 3akon Jxoyns-Jlenna. [TorpeGuTenu 31eKTpUUECKOro TOKa.
KopoTtkoe 3ambikanmne

,5 VYpok-koupepenius "OObsICHEHNE U TPUHITUI ICUCTBUS JOMAITHUX
ANEKTpOHArpeBaTebHBIX TPHOOPOB"
VYpoxk-uccienopanue "M3ydeHre MarHuTHOTO MOJISI TOCTOSTHHBIX

26 MarHMToB IIPU UX 00bETUHEHUH U pa3zesieHuu. Buszyanuzanus noss

TOCTOSTHHBIX MAarHuToB"




MarauTHO€E 1oJIE€ AJIEKTPUUECKOr0 TOKA. MarHuTHOE MOJe KaTyIKU

21 ¢ TokoM. [IpuMeHeHne 3JeKTPOMarHuTOB B TEXHUKE 1
28 DNeKTpOoABUraTellb NOCTOSIHHOIO ToKa. Mcnonb3oBaHue 1
AIIEKTPOJBUTATENICH B TEXHHUECKUX YCTPOHUCTBAX U HA TPAHCIIOPTE
29 Ypok-koupepennus "IlpakTuueckoe npuMeHEHNE 1
AJIEKTpOJBUTATENCH"
30 Jlaboparopuas pabota "KoHCcTpyrpoBaHUe U U3y4eHHE PAOOTHI 1 1
3JIEKTpOABUTATEINS "
3aKOH AJIEKTPOMATHUTHON MHAYKIIMHU. Y POK-UCCIEAOBaHUE
31 "HccnenoBanue U3MEHEHUM 3HAUE€HUS U HApaBJICHUS 1
MHIYKIIMOHHOTO TOKa"
32 OnextporenepaTop. CriocoObl MOTYYSHHS STIEKTPOIHEPTUI 1
Ypok-koH(DepeHIHs "IIESKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX
33 rucTouHuka sHeprun. [Ipodiemsl 3xosoruu. TOMIMBHBIC JIEMEHTHI U 1
aneKTpoMoouIn"
34 Pabora ¢ Texkcramu 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 7,5




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

11

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHUs

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUSA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JaHHOC (l)I/ISI/ILIeCKOG SBJICHUC

1.3

pacno3HaBaThb  IPOSIBJIEHWE  M3YYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM NEpeBOJUTh IMPAKTUYECKYIO 3aJady B YyueOHYI0, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

14

ONMCHIBATh M3YUEHHBIE CBOICTBA T€l U (PU3MYECKHUE SBIICHUS, MCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3n4ecKuil CMBICI MCIIOJIb3YEMbIX BEIUYHH, UX 0003HAYEHUS U €JUHULIBI
¢u3nUecKux BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BeJIMYMHAMH, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKTEPU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘I€CKI/IG SABJICHUA W TIIPOLCCCHI,
HCIIOJIb3Ys HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3aKOHa U 3alUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUEC

1.6

00BACHATH (PU3HUECKUE SABJICHUS, IPOLECCH U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTYallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 TOTHYeCcKUX
m1aroB ¢ omnopoil Ha | — 2 M3y4EHHBIX CBOMCTBAa (U3NUYECKUX SBICHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3agayd B | — 2 AEHCTBUS, HMCHOJB3YS 3aKOHBI U
dbopMysbl, CBA3bIBatoONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPAaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAMUTH PACUEThl, HAXOIUTh CIPABOYHBIE
JTaHHbIe, HEOOXOAUMBIE Ul PelICHHs 3a/ad, OLEHHWBATh PEATUCTHYHOCTh
MOJYYEHHOM (hPU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO pEIIUTh MpH MOMOIIU
bu3NYECKUX METOJOB, B ONMUCAHUH HCCIEAOBAHUS BBIACIATH MPOBEPIEMOE
IPENI0JIOKEHNE (TUIIOTE3Y), Pa3IuyaTh U HHTEPIPETUPOBATH MOITYYEHHBII
pe3yibTaT, HAaXOAWUTh OIIMOKM B XOJ€ ONBITA, AETIaTb BBIBOABI IO €ro
pe3ynbTaTam




1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3MUECKUX SBICHUN MU (PU3UUECKUX
CBOKMCTB Ten: (OPMYJIHPOBATH INPOBEPSEMBIC INPEIONIOKEHHS, COOUPAThH
YCTaHOBKY M3 IPEAJI0KEHHOr0 000pYyJOBaHMS, 3alHMCHIBATh XOJ| ONbBITA U
(bOopMyIHpPOBATH BHIBOMBI

1.10

BBIMOJIHATh TIPSMBIE HW3MEPEHUST C UCIOJIb30BAaHHUEM aHAJIOTOBBIX H
UPOBBIX MPUOOPOB, 3amMUCHIBATh IOKa3aHHs MPHOOPOB ¢ YYETOM
3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

111

IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHOU (pr3MUecKOW BETHMUUHBI OT
IpPYroi ¢ MCIHOJB30BAaHUEM IPSIMBIX M3MEpPEHUMH, Y4acTBOBaTb B
IUIAHUPOBAaHUM  y4eOHOTO  HCCIENOBaHUSA, COOMpaTh YCTAaHOBKY H
BBIMOJHATh WM3MEPEHHUs, CIIeAys IpeNoKEHHOMY IUIaHy, (pUKCHpOBAThH
pe3yibTaThl IOJIyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIUYMH B BHJE
IpPEeUIOKEHHBIX Tal0aull M rpaduKoB, JejaTh BBIBOJBI IO pe3ysbTaTaMm
VICCIIEJOBAHMUS

1.12

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3WYECKHX BEIMYUH, CIEIys
NPEUIOKEHHOW WMHCTPYKIIUHM: TPHU BBIIOJHEHUHA H3MEpEHHd coOuparh
OKCICPUMEHTAIIBHYI0 YCTAHOBKY U  BBIYUCIIATH 3HAYEHUE HCKOMOU
BEJINYUHBI

1.13

1.14

1.15

coOIIIO/IaTh MpaBHia TEXHUKH 0€30IMacHOCTH MpHU padboTe ¢ 1adopaTopHBIM
000opyI0BaHEM

yKa3blBaTh MPUHIMIBI JEHCTBUS HPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh NPUHLMUIBI  JE€HCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKUX YCTPOMNCTB C MOMOIIBIO UX ONUCAHUS, HCIONb3Yys 3HAHUS O
cBOMCcTBax (hM3MUECKUX SIBJICHMM M HE0oOXonuMble (hU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpUMEpbl  (HAXOAWTh  HMHMOpMAIMIO O  MpPHUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (PU3MUECKUX 3HAHUNW B IOBCEJIHEBHOMN
KU3HU 111 oOecriedeHus 0e30MacHOCTH MpU OOpalleHUH ¢ mpudopamMu U
TEXHUYECKUMHU yCTPONCTBAMH, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAOLIEH cpelie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHHKOB HWHGpOpManuu B ceTu HTepHeT B
COOTBETCTBUHN C 3aJaHHBIM ITONMCKOBBIM 3anp000M, Ha OCHOBC UMCHOIIIUXCS
3HaHI/II\/II 158 HyTéM Cp ABHCHUS paSJ'II/I'-IHI)IX NCTOYHUKOB BBIACIATH
nH(popMaIio, KOTOpas SBISIETCS MPOTHBOPEUYUBONUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

WCIIONIb30BaTh TPH BBHIMOTHEHUH YYEOHBIX 3aJaHUN HAYYHOMOMYJISIPHYIO
TUTEPaTypy (PU3UIECKOro COJEpIKaHHsI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CeTn I/IHTepHeT, BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIMU (PU3NIECKOTO COACPIKAHUS, B TOM
quciIe MyOJIMYHO JeNaTh KPaTKHe COOOIIEHHS O pe3ysbTaTax MPOeKTOB W




y4eOHBIX HCCIEIOBAaHUM, MPU TOM T'PaMOTHO HCIOIB30BaTh H3yYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUICHHE
Mpe3eHTalnei

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpY BBIIOJHEHUH YYeOHBIX IPOEKTOB W HCCICIOBAHUN pacHpeaessTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUM C IIOCTABJIECHHBIMU 3ajavyaMu,
CICIMTHh 3a BBIIOJHEHUEM IUIAHA JCWCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JEATEIBHOCTh  IPYIIbI,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHHE OKPYXKAIOIINX

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCIIOJIB30BAaTh IIOHATHUA

Pas3iindaTh ABJICHUA IO OIMMCAHHIO MX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (l)I/ISI/ILIGCKOG SABJICHUC

1.3

pacno3HaBaTh  IPOSIBJIEHWE  M3YyYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpYXKaloIlleM MHUpE, B TOM 4YHcie (U3NYECKUE SIBJICHUS B MPUPOJE, NPHU
3TOM TEpPEBOJUTh MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBLIEIATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUN

1.4

OIKCHIBATh M3y4YEHHBbIE CBOWMCTBA Tel U (PU3NYECKUE SIBICHUS, UCIOJb3Ys
¢usznyeckue  BEJNWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
¢u3nyecKuil CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O0O3HAUYEHHS U EIUHMIIBI
(Gu3NYEeCKUX BEIMYMH, HAXOOUTh (OPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO
¢u3NYeCKyl0 BEIUWYMHY C JPYTUMH BEJIWYMHAMM, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

1.6

1.7

XapaKkTepU30BaTh CBOMCTBAa Teil, (U3UYECKUE SBIEHUS U TIPOIECCHI,
WCTONB3Ysl  M3YYEHHBIE 3aKOHbI, TMPH OSTOM J1aBaTh CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMHCHIBATh €70 MATEMATUIECKOE BBIPAKEHNE

OOBSICHATh (PU3UUECKUE MPOIECChl M CBOICTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NpPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYeCcKUX
nraroB ¢ momombio 1 — 2 u3yueHHBIX CBOMCTBa (PU3MYECKUX SBIICHUH,
bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU

pemiatb pacu€THble 3aJaud B 2 — 3 JEHCTBHS, HUCHOJIb3YS 3aKOHBI M
dbopMysbl, CBA3bIBalONMe (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 33/Jlaydl 3alMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEIOCTATOK
JaHHBIX JJs peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (GOPMYIIBI,
HeoOXoauMble il €€ pelleHus, MIPOBOAUTH pacdy€Thl M CpaBHUBATh
MOJIy4eHHOE 3HauUeHUe (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU




1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pELIMTh TPU MOMOIIU
(GU3NYECKUX METOJI0B, HUCHOJIb3Yys ONUCAHUE WCCIEAOBaHMS, BbILACIATH
[IPOBEPSAEMOE  IPEAINOIOKEHHUE, OLEHMBAThb IPABUIBHOCTh  IOPAAKA
IIPOBEICHUS UCCIIEIOBAHNUs, €1aTh BbIBOIbI

1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3UIECKUX
CBOWCTB Tel: (hOPMYIHPOBATH IPOBEPSIEMBIC IPEANOIOKECHUS, COOUPAThH
YCTaHOBKY M3 HPEAJIOKEHHOrO 00OpYHOBaHMS, ONHUCHIBATH XOJ OIBITA U
(bOopMyIHpPOBATH BHIBOMBI

1.10

BBIIIOJIHATL MPAMBIC U3MCPCHUS C UCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB
U JTaTYUKOB (PU3MUECKUX BEJIMYHMH, CPAaBHUBATH PE3YJIbTAThl M3MEPEHHI C
y4€TOM 3a/1aHHOH a0COJIFOTHOM MOrPENIHOCTH

111

IPOBOJUTH MCCIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT
JpYyroi ¢  HCHOJIB30BAaHUEM  MPSIMBIX  M3MEPEHUMH:  IUIAHMPOBATH
UCCIIEIOBaHUE, cOOMpaTh YCTAHOBKY M BBIIOJHATH WM3MEPEHUs, CIELys
IPEUIOKEHHOMY  IUIaHy,  (UKCUPOBaTh  PE3yJbTaThl  IOJYYEHHOMN
3aBHCUMOCTH B BUJI€ TaOJIUI] U TPAQHKOB, JIEIATh BEIBOJBI IO PE3yIbTaTaM
UCCIIEI0OBAHNS

1.12

1.13

1.14

1.15

1.16

1.17

NPOBOJIUTh KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIWYHMH: IUIAHUPOBATH
U3MEpEHUs, CcOOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
IPEJI0KEHHOW UHCTPYKIUU, U BBIYUCIIATH 3HAUEHNUE BEITMUNHBI

coOirofaTh mpaBuia TEXHUKUA 0€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
000opyI0BaHEM

XapaKTCpU30BaATh MMPUHIUITBI JIeHCTBUSA HN3YUYCHHBIX HpI/I60pOB 151
TCEXHUYCCKUX YCTPOﬁCTB C OHOpOﬁ Ha WX ONHCAHUS, UCIIOJIB3YA 3HAHUS O
CBOMCTBaxX (I)I/I3I/I‘IeCKI/IX SIBIICHUI )51 HeO6XO,Z[I/IMBIe (I)I/IBI/ILIGCKI/IC
3aKOHOMCPHOCTH

pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOHCTBA W HM3MEpPUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM, COCTaBJISATh CXEMBI
ANIEKTPUYECKUX  Ilemei ¢ MOCHel0BaTeIbHBIM M NapajulelbHbIM
COEJMHEHUEM DJIEMEHTOB, pasifyasi YCJIOBHbIE OO0O3HAUCHHS 3JIEMEHTOB
AIIEKTPUUYECKUX LeTen

NPUBOJNUTE  NPUMEpPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKMX 3HAaHUM B MOBCEIHEBHOM
XKHU3HHU Ui oOecriedeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ mpudbopaMu M
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 37I0POBbs M COOIIOIEHUS] HOPM
HKOJIOTMYECKOTO MOBEIEHHs B OKpY:Kalolleil cpee

OCYIIECTBIISITh TMOWCK WHGOpMAMK (QHU3HUECKOTO COACPKAHUS B CETH
WnTepHer, Ha OCHOBE UMEIOIIMXCS 3HAHUH M TNYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJENATH MHPOPMAIIUIO, KOTOpPAs SIBISETCS
POTHBOPEYMBON HIIM MOXKET ObITh HEZOCTOBEPHOM

1.18

UCIIOJIb30BATh MPHU BBIOJHEHUH YYE€OHBIX 3a/JlaHUN HAYUYHO-TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepikaHusl, CIpaBOYHbIE MaTEPUAJIbl, PECYPCHI




cetu HWHrepHer; BiageTh OpUEMaMU  KOHCIIEKTUPOBAHHUS  TEKCTA,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IMCHMEHHBIC M KpPaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UUYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3yIbTaThl POCKTHOM
WM UCCIICIOBATEIILCKOM JACATEILHOCTH, IPU STOM I'PAMOTHO HCIIOJIb30BATh
U3yJdCHHBIA TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHINOJHEHHH YYEOHBIX NPOCKTOB UM HCCIEJOBAHUN (PU3UUECKUX
IIPOLIECCOB  paclpeAeisaTh OO0S3aHHOCTM B TpYIIlE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 337a4aMM, CICAUThH 32 BBIIOJIHEHUEM IUIAHA JEHUCTBUU H
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIaJ B
JESATEIIBHOCTD I'PYIIBI, BHICTPAUBATh KOMMYHUKAaTUBHOE B3aWMOJIEHCTBHE,
HPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOH(IMKThI



HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesa  3j1eMeHTa
®U3UKA U EE POJIb B IIO3BHAHUU OKPYXAIOILEI'O MUPA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®usuka — Hayka o npupoze. SBieHus npupoasl. Ousnyeckue
1.1 SIBIICHUS: MeXaHWu4YeCKHue, TEIUIOBBIC, ANEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE

dusnueckue BenWuWHBL. M3MepeHue (U3HUECKUX BEIWYHH.
1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xiyHapoiHasi cUCTEMa €UHULL

ECTCCTBCHHOHay‘IHbIﬁ METOL IIO3HaHMUA: Ha6JHO,Z[CHI/Ie,
INOCTAHOBKA HAYYHOI'0O  BOIIPpOCA, BBIABUIKCHUC  TUIIOTE3,

! 13 OKCHEPUMEHT 10  TPOBEpKE  THIOTE3,  OObICHEHHE
HaAOJIFOaeMOT0 SIBJICHUS
14 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIIBIO MOieNnen
[TpakTiueckue paboThI:
##Par#H#113mepenne paccTOSIHUM.
15 H#HHPar###113mepernre 00bEMa XKUIKOCTH U TBEPIOTO Tea.

H#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
HHHPar###113mepenue TEeMIIEpaTyphl pu IIOMOILH
KUAKOCTHOTO TEPMOMETpA U JaTYUKA TEMIIEPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEILIECTBA

H##HPar#H#CTpoeHre  BelleCTBA: aTOMbl M MOJIEKYJBI, HX
2.1 pazMepbl. OMbITHL, JOKa3bIBalOIIME TUCKPETHOE CTPOECHHE
BEIIIECTBA

###Par### /Isokenne  yactul, BemiectBa. CBsA3b  CKOPOCTH

2.2 JIBHDKEHHsI YacTHUIl C TEMIIEparypoil. BpoyHOBCKOe JBHKEHHE,
5 T dy3us
23 B3anMoielicTBHE YaCTHUI] BEIECTBA: IPUTHKEHUE
' OTTAJIKUBAHUE

###Par### ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B,
54 KHUAKOCTEH M TBEPABIX (KpUCTAIIIMYECKHX) Tell. B3auMocBs3b
' MEXJy CBOWCTBAMHM BEUIECTB B  Ppa3HbIX arperaTHbIX

COCTOSAAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOIBI




2.6

JABMOKEHUE U

[TpakTuyeckue paboOTHI:

###Par#H##OneHka nuaMeTpa aromMa METOJIOM psaloB  (c
UCTIONIb30BaHuEeM (GoTorpaduii).

HHAPar###O0nbITel MO HAOMIOACHUIO TEIIOBOTO PACIIUPEHUS
ra3os.

HHAPar###0nbITel 10 OOHAPYKCHUIO  JIGUCTBUS  CHII
MOJICKYJISIPHOTO MPUTSKEHUS

B3AUMOJIEMCTBUE TEJI

3.1

3.2

Mexanudeckoe ABWKeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE
JIBIDKECHHE

##H#Par#H#Cropoctsb. CpefHsisi CKOPOCTh NMPU HEPABHOMEPHOM
JIBUXKEHUH. Pacyér myTu U BpeMeHH JBUKCHUS

3.3

SIBnenue uHepuuu. 3aKOH MHepUUU. B3aumonencTBue Ten Kak
IIPUYMHA U3MEHEHMS CKOPOCTH JIBMKEHHM Tell. Macca Kak mepa
WHEPTHOCTH TeNa

3.4

3.5

#HH#HPar### notHocts  BemiectBa. CBsI3p  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIECTBA

Cuna kak XApaKTCPpUCTHKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

3.8

Cua ynpyroctu u 3akoH ['yka. 3mepeHue CHiibl ¢ MOMOIIIBIO
JTMHaMOMeETpa

#H#Par#t## sIsnenue taroreHus u cuwia Tsokectu. Cuiia TSHKeCTH
Ha JApyrux maHerax. Bec Tema. HeBecomocTh

Cuna TPCHUS. TpeHHe CKOJIBKCHUSA U TPCHUC IMOKOS. TpeHHe B
npupoac U TCXHUKE

3.9

3.10

3.11

H##Par#H#Cnoxenne cui, HaNpaBiICHHBIX M0 OJHOM MHpSAMOM.
PaBHOelcTBYIOIIASA CHIT

[TpakTudeckue pabOTHI:

OrnpezneneHre CKOPOCTH PaBHOMEPHOTO JIBMXKEHMS (IIapuKa B
KUIKOCTH, MOJIEJIA AJIEKTPUIECKOTO aBTOMOOWIISI U TaK Jajiee).
OrnpezienieHne CpeaHEl CKOPOCTH CKOJIBXKEHUS Opycka Wi
mapuka Mo HaKJIIOHHOM MIOCKOCTH. OmnpeaeneHue MIOTHOCTH
TBEpOTO Tena. OMBITH, JAEMOHCTPUPYIONINE 3aBUCUMOCTH
pactspkenus (aedopmanuu) NpyKUHBI OT MPUIOKESHHON CHIIBL.
OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBl TPEHHS
CKOJIbXKEHUsI OT Beca Tella U XapakTepa COINPUKACAIOIIUXCS
MMOBEPXHOCTEN

dusnueckre SBJICHUS B TPUPOJE: TPUMEPHI JBIKCHHS C

pa3IMYHBIMU CKOPOCTSIMM B JKMBOM M HEXUBOU IIPUPOJE,
JIEUCTBUE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, MTOAIIUITHUKU

4

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B




4.1

4.2

4.3

JaBnenne TBEpmoro Tema. (CnocoObl  yMEHBLIEHUS U
YBEJIUYCHUS JaBICHUS

JlaBienne ra3a. 3aBHCHMMOCTH JaBIICHHS Ta3a OT 00BEMa,
TEeMITepaTyphl

[lepenaya naBneHus TBEPIBIMU TEIAMHU, KUJIKOCTSIMH U Ta3aMHu.
3akoH Ilackang. IlHeBMaTHUeCcKHEe MaITHHEI

4.4

4.5

4.6

4.7

3aBUCUMOCTH NaBJICHUS JKUJIKOCTH oT [JTyOUHBI.
Iunpocratuueckmii  mapagokc. CooOImarommecss  COCY/IbI.
[M'uapaBnuyeckre MEXaHU3MbI

Atmocdepa 3emnum u  atmocdepHoe JaBieHue. IIpuunHEI
CYIIECTBOBAHMS  BO3AYIIHOH  oOomoukw  3emum.  OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(EPHOrO JaBJIEHUS OT
BBICOTEI HaJl YPOBHEM MOPS

Usmepenne  atmocdeprnoro  masienus. [lpuboper s
U3MepeHus aTMOC(HEPHOro AaBlICHUS

JlelicTBME MKUIKOCTM M ra3a Ha NOTPYKEHHOE B HHUX TENO.
BrrtankuBaromias (apxumMeioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

4.10

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTudeckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BoJe OT 00BEMa
MOTPYKEHHOW B JKMJIKOCTb dYacTu Tena. Omnpenenenue
BBITAJIKUBAIOIIEH CHUJIBI, ICHCTBYIOIIEH HA TENO, MOTPYKEHHOE
B JKMIKOCTb. lIpoBepka HE3aBUCMMOCTH BBITAIKHWBAKOLICH
CUJIbI, JCHCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT MAacChl TeJa.
OnbITE, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHABAIONIEH
CUJIBI, JICUCTBYIOIIEWM Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPYKEHHOW B KUIKOCTh 4YaCTH Tella U OT IUIOTHOCTH
JKUJIKOCTH. KoHnctpyupoBanue apeomerpa 58105
KOHCTPYHUPOBAHUE JIOKHU u oImpeneIeHue eé
IrPy30I0ABbEMHOCTH

®du3znueckue SBJICHUS B npupoac: BJIHAHHUC aTMOC(I)epHOI‘O
JaBJICHUS Ha )KUBOM OpraHu3Mm, IJIaBaHUEC pLI6
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Texanueckue yCTpOHCTBA: cooO1aronuecs CoCy/ibl,
YCTPOMCTBO BOAOIPOBOA, THAPABINYECKUI IIpecc, MaHOMETD,
OapomeTp, BBICOTOMED, TTOPITHEBON HACOC, ApEOMET]P

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora

5.2 MexaHuueckasi MOIIHOCTb

5.3 [TpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTD.
' [TpaBuiio paBHOBECHSI pbluara

5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky




«3omotoe mpaBwiIo» MexaHuku. Koaddumment mone3Horo
5.5 neictBuss MexaHu3MoB. IIpocTeie MexaHU3MBI B OBITY H
TEXHUKE
5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMIEi
5.7 Kunernueckas sneprus
58 [lonnast wmexaHuueckass »JHeEprus. 3aKOH HW3MEHEHUS U
' COXpaHEHHUSI MEXaHUYECKOU IHEPTUU
[TpakTuueckue paboThI:
###Par###Onpeneneaue  pabOTBI  CHJIBI  TPEHHUS  TPHU
59 pPaBHOMEpPHOM  JBIDKEHHHM  Tela 1O  TOPU30HTAIBHOM
' MoBepxHOCTU. McciiemoBanrue yCIoBUM paBHOBECHS phluara.
Nsmepenne KIIJ[ HakimoHHOM mockocTH. M3ydyeHue 3akoHa
COXpaHEHHUSI MEXaHUYECKOU IHEPTUU
5.10 duzuyeckue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeI0BeKa
TexHuueckue YCTPOMCTBA: pblyar, MOJIBU>KHBIN 51
5.11 HETMOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3j1€eMeHTHI COAEPKAHUS
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYISIPHO-KUHETHYECKON TEOpUHu
6.1 CTpoeHHsl BemiecTBa. Macca u pa3Mepbl MousieKyid. OTMbITHL,
' TTOATBEPIKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.2 Mopenu TBEPAOTO, MKHUAKOTO W Ta3000pa3HOTO COCTOSHUUN
' BemecTBa. Kpucrammmieckue u amopdHbie Tena
6.3 OObsicHeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEN Ha
6 ' OCHOBE IMOJIOKEHHUI MOJIEKYISIPHOKUHETUYECKON TEOpUU
6.4 CmauuBaHue M KalWUTSIPHBIE SIBIICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO
' JBUKEHUS YaCTHUIL
6.7 Buytpennsas osuHeprus. CnocoObl HU3MEHEHUS BHYTpPEHHEH
' SHEPTUU: TeIionepeaada U CoBepIIeHne paboThl
6.8 Buabsl  temnmomepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKIUS,

U3JIy4eHUE




6.9

6.10

KonmuectBo TeruioThl. Y aenbHas TEINIOEMKOCTD BEIIECTBA

TermmooOMeH M TEIUIOBOE paBHOBECHE. YpaBHEHHUE TEILIOBOTO
Oaylanca

6.11

[InaBnenue © OTBepAEBAaHUWE KPUCTAIMYECKUX BEIIECTB.
VY nenbHas TeIuioTa IUIaBJICHUS

6.12

6.13

[Mapoobpa3zoBanue u koHaeHcamus. Mcmapenue. Kumnenue.
VY nenvHas TEIUIoTa napooOpazoBaHMUsL. 3aBUCHUMOCTD
TEMIIEPATypPhbl KHTICHHUS OT aTMOC(HEPHOTO JaBICHUS

BnaxunocTts BO3yXa

6.14

6.15

6.16

DHeprus TOIMBa. Y IeibHask TEII0Ta CropaHus

[Tpunnuner padotel TernoBbix auratenei KIIJ[ TermoBoro
nBurarens. TemyoBele JBUTaTeNd U 3alllUTa OKPYXKArOIIeH
cpenbl

3aKOH COXpaHEHHUS M TIPEBPAIICHHUS DHEPTUH B TEIJIOBBIX
nporeccax

6.17

[IpakTuueckue padbOTHI:

#H#HPar#H##ONBITEL 10 OOHApY)KEHHMIO  JEWCTBUS  CHJI
MOJIEKYJISIPHOT'O MIPUTSKEHHUS.

##HPar###ONbITHl IO BRIPAIIUBAHUIO KPUCTAJIOB OBAPEHHOM
COJIM WJIN caxapa.

H#A##Par###OnbITEL IO HAOMIOIEHUIO TEIUIOBOTO PACIIUPEHHS
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.

#HH##Par###Onpenenenue  naBlieHUs BO3ayXxa B OayuioHE
HIIpULa.

#H#H#Par###ONbITH, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD J1aBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.
##HPar###1IpoBepka rumnoTe3sl JMHEHHOW 3aBUCUMOCTHU JUTHHBI
CTONIOMKa KHJIKOCTM B TEPMOMETPHUYECKOM TpyOKe OT
TEMIEPATYPHI.

##HPar###HabmoieHrie n3MEHEHNsI BHYTPEHHEN SHEPruu Teja
B pe3yJibTaTe TeIJIonepe ayu U paboThl BHEITHUX CHUII.
#H##Par###lIccnenoBanne  sSBIGHUS ~ TEIUIOOOMEHA  TpH
CMEIIUBAaHUH XOJOJIHOW U rOpsYEr BOIBI.
#H##Par#H#OnpeneneHne KoJIMYecTBa TEIUIOTHI, MOJYYEHHOTO
BOJIOM TpU TEINIOOOMEHE C HarpeTbiM METAJUIMYECKHM
LUJIVHIPOM.

###Par###Onpenenenue yaeapHON TEMI0EMKOCTH BEILIECTBA.
###Par##t#ccnenoBanne npouecca NCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHON BIAXKHOCTH BO3/TyXa.
#H##Par###OnpeneneHue yaeabHON TEIUIOTHI IJIABJICHUS JIba.

6.18

du3nyecKue SABICHUS B IIPUPOAC: IIOBEPXHOCTHOE HATSHKCHUE U
KallWUIAPHBIE SBIEHUSA B IPUPOJAE, KPUCTALIBI B IPUPOJIE,




6.19

n3nyuenue CosHua, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI;
00pa3oBaHue POCHI, TyMaHa, UHEsl, CHEra.

TexHnueckue YCTpPOUCTBA: KalWJUISPBI, IIPUMEPBI
HCIIOJIb30BaHUS KPUCTAIIIIOB, KUAKOCTHBIM TEPMOMETP, JaTYUK
TEMIEPATypbl, TEPMOC, CHCTEMa  OTOIUIEHUS  JIOMOB,
THTPOMETPHI, TICUXPOMETp, NapoBas TypOWHa, JBUTATENb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpUUECKUX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kymona
7.2 (3aBHCHUMOCTDh CHJIbI B3aMMOJICUCTBUS 3apsDKCHHBIX TEN OT
BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKY TEJIaMu)
DnexTpuueckoe mnosie. HanpsEHHOCTh 3JIEKTPUUECKOTO TOJSL.
7.3 [lpuHnMn  cynmeprno3uluyd  SJCKTPUYECKUX  molied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn IIEKTPUIECKUX 3apsAI0B. DneMeHTapHbIN
7.4 anekTpuyeckuit 3apsn. Crpoenue aroma. [IpoBogHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
76 DNEeKTPUUYECKUI TOK. VYcnoBus CyILIECTBOBaHUS
' 3IEKTPUUYECKOTO TOKA. ICTOUHHMKHN MOCTOSIHHOTO TOKA
77 JleficTBUSL DJIEKTPUUECKOTO TOKa (TEIIOBOE, XHWMHUUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
7.8 Onexrpuueckas nenb. Cuia Toka. DIeKTpUYECKOe HalpsHKEHNE
79 ComnpoTuBieHHE TPOBOAHUKA. YJIEJIbHOE COMNPOTHUBICHUE
' BEIIECTBA
7.10 3akon OMa 1t yJacTKa [enu
7.11 [TocnenoBarenbHOE M NapaIEIbHOE COEAMHEHUE TTPOBOJHUKOB
712 PaboTa m MOIIHOCTH AIEKTPUYECKOTO TOKa. 3akoH JIkoymsa —
' Jlenna
713 OneKTpuYecKue IeNnu U MOTPEeOUTENH IEKTPUUECKOW IHEPIUn
' B ObITy. KOpoTkoe 3ambIkaHue
714 [locTtostHHble ~ MarHuTbl.  B3auMopaeiicTBUE  MOCTOSTHHBIX
' MarHuTOB
715 MarautHoe noste. MargauTHoe nojie 3eMJIM U €ro 3HaYeHHe UL
' JKM3HH Ha 3emite
716 OneiT Opcrena. MarHuTHoe TMOJ€ 3JIEKTPUUYECKOTO TOKA.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
717 JlelicTBU€ MAarHMTHOrO TMOJ1 HA IPOBOAHUK C TOKOM.

QHGKTpOI[BI/II‘ aTCJIb IIOCTOAHHOI'O TOKa. Hcnonw3oBanue




7.18

7.19

JJIEKTPOJBUIaTeaeyl B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCcIopTe

OnbiTel @apazess. SIBieHUE BICKTPOMATHUTHOM WHAYKIWH.
[IpaBuio Jlenna

Onekrporernepatop. CrocoObl TMONYyYEHUS AIEKTPUUYCCKOM

SHEPruu. DJNEKTPOCTAHLIMKM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPrUu

7.20

[IpakTuyeckue pabOTHI:

OnbITH O HAOIONEHHIO NIEKTPU3AMU TeNl MHIAYKUIUEH U Tpu
CONPUKOCHOBEHUH.

HccnenoBanue NeHCTBUSA 3JIEKTPUUECKOIO MOJIS HA IIPOBOJIHUKH
U AUDJIEKTPUKU.

C6opka u npoBepka paboThI JIEKTPUUECKOH LIETTH OCTOSHHOIO
TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKA, HIYIIErO Yepes
pPE3UCTOp, OT COINpPOTUBIICHHUS PE3UCTOpa M HAIPsDKEHUS Ha
pe3ucrope.

OneITBl, AEMOHCTPUPYIOIIHE 3aBUCUMOCTH DIIEKTPUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHMKA OT €ro JUIMHBI, IIJIOLIAAH
MIOTIEPEYHOr0 CEUYEHUS U MaTepHuaa.

[IpoBepka IpaBuia CJIOKEHHUS HaNpsKEHU N npu
IIOCJIEIOBATEIIbHOM COEAUHEHUN JIBYX pe3nctopoB. IIposepka
MpaBWwia JUisl CHUJIbl TOKAa MpPH MapaJICIbHOM COEIUHEHHUH
pesuctopoB. OmpeneneHue pabOTHl JIIEKTPUUECKOTO TOKa,
uaymero  4epes  pesucrop.  OmpeneneHue  MOIIHOCTH
NMEKTPUYECKOTO  TOKA,  BBIAEISAEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKA, HAYHIETO 4Yepes
JaMIOUKy, OT HampspbkeHus Ha Hed. Onpenenenue KIIJ{
HarpeBatens. McciaenoBaHue MarHUTHOTO —B3aWMOJEWUCTBUSA
MOCTOSIHHBIX ~ MarHUToB.  M3ydyeHWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U DPa3/eICHHH.
HccnenoBanue AeCTBUSA IEKTPUIECKOTO TOKA HA MarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI
B3aUMOJIEHCTBUS KaTYIIKHA C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJIEHUs TOKa B  Karymike. [3yueHue pelcTBuA
MarHMTHOTIO I0JI Ha POBOJHUK ¢ TOKOM. KoHCTpynpoBanue u
uzyueHue pabotel snekTponaBurarens. HWsmepenue  KITJI
JNEKTPOABUTaTENbHON YCTaHOBKH. ONBITBI IO HCCIIEAOBAHUIO
ABJICHUSL ~ DJICKTPOMATHUTHOM  MHAYKIHMH:  HCCIECIOBaHUE
W3MEHEHNH 3HAYCHMSI M HAIIPABJICHUS MHAYKIMOHHOTO TOKA

7.21

duznueckue SBJICHUSA B npupoac: SJCKTPUYCCKUC ABJICHHA B




aTMocdepe, SJIEKTPHUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noje 3emid, Apeid MoiocoB, PoJib MarHUTHOTO MHOJS JUIS
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHnyeckue  yCTpoMCTBAa:  DJIEKTPOCKOI,  aMmIIepMETp,
BOJIBTMETP, pPEOCTar, CYETYUK DIEKTPUYECKOM DHEPIuUH,
3JIEKTPOOCBETUTEIILHBIE npudopHl, HarpeBaTelbHbIE
ANEKTPONPUOOPHI (mpumepsl), IEKTPUYECKUE
IIpEAOXPaHUTEINH, IEKTPOMArHUT, AJIEKTPOJIBUraTEllb

7.22

IIOCTOSHHOI'O TOKA, reHEPaToOp IMOCTOSAHHOI'O TOKa

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVI1 YYEHUKA

» Gusuka: nHXKEeHepsl Oyaymiero: 7-i kiacc:: ydeOHHK: B 2-X 4acTsX; 1-e
m3nanue bemara B.B., Boponnosa H.1., JlomauenkoB 1. A. u ap.; nox penakuuei
[Taneoparuena FO.A. AxumonepHoe o61miectBo «M3narenbctBo «IIpocBemeHuey
» Ou3uka: HHXKEHephl Oynyliero: 8-i kiacc:: ydeOHUK: B 2-X 4acTsx; 1-e
m3nanue benara B.B., Boponuiosa H.U., JlomauenkoB N.A. u fp.; moa peaaxkiuei
[TaneGpatmena FO.A. Akmmonepnoe o6rmecTBo «M3marenscTBo «IIpocBemienne)

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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