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MNOSACHUTEJIbBHAS 3AITMCKA

Paboyas nporpamma 1o TeXHOJOTHH Ha YPOBEHb OCHOBHOT'O 00IIero 00pa3oBaHus it 00y4Jaromuxcs
5-9-x kmaccoB MAOY «Cpenusis mkona Ne 8» pazpaborana B COOTBETCTBUHU C TPEOOBAHUSAMHU:

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pazoBanun B Poccuiickoit @eneparum»;

e mpukaza MunnpocBemieanst ot  31.05.2021 Ne 287 «O06 yrBepxkacHun QeneparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO O0IIETr0 00pa3oBaHUs»;

e nipukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O6 yrBepxkaeHun ¢eaepaabHOi
00pa3oBaTebHON MPOTPaMMbI OCHOBHOTO OOIIIET0 00pa30BaHU»;

e npuka3za Munnpocsemenuss ot 22.03.2021 Ne 115 «O06 yrBepxnaenuu Ilopsaka opranuszauuu u
OCYIIECTBIICHHUSI 00pa30BaTEIbHON NEATEILHOCTH 10 OCHOBHBIM 00IIe00pa3oBaTesibHBIM IpoTrpaMMaM —
00pa3oBaTeNIbHBIM TMPOTrpaMMaM HAYaJIBHOTO OOIIero, OCHOBHOTO OOIIEro © CpeaHero ooOmero
00pazoBaHUs»;

o CIT 2.4.3648-20 «CaHuTapHO-3MUJIEMUOJIOTHYECKHE TPeOOBaHUS K OpraHMU3alUsM BOCHUTAHMS U
oOy4eHHs, OTHbIXa M O3JIOPOBIICHUS JETEH W MOJIOACKH», YTBEPKJICHHBIX MOCTAHOBIICHHEM TJIABHOTO
canuTapHoro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTuBbl U TpeOOBaHUS K 0OECIIEUEHUIO0 OE30MMACHOCTH U
(wnmm) Oe3BpeqHOCTH JyIsl 4elnoBeKa (aKTOPOB Cpeapl OOWUTaHUS», YTBEP)KACHHBIX IMOCTAHOBICHUEM
IJIABHOTO caHuTapHOro Bpada ot 28.01.2021 Ne 2;

e y4eOHOIO IJIaHAa OCHOBHOTO 00IIero oOpazoBaHusi, yrBepkaeHHoro npukazom MAOY «Cpenusis
mrkosia Ne 8» ot 31.08.2023 Ne 611 «O06 yTBepk/IeHUH OCHOBHON 00pa30BaTEIbHOI IPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUs»;

e (hemepasibHOM paboyeii MporpaMMBbl o yaeOHOMY mpeaMeTy «Du3ukax».

Copnepkanue nporpamMMbl 0 (PU3MKE HANpaBIEHO Ha YJOBJIETBOPEHHE IOBBIIICHHBIX 3alpOCOB
00yJaroImxcsi, CTpeMsIuxcss K 0oJiee TIIyOOKOMY OCBOCHHUIO (DM3WYECKUX 3HAHWU, U Ha (POPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH oOydaronuxcs. B nmporpamme no gusuke y4uThIBarOTCS BO3MOXHOCTH
yaeOHOoro mpeamera B peanmsanuu  TpedboBannit I'OC OOO Kk mIaHUPYEeMBIM JUYHOCTHBIM U
METaNpeIMETHBIM pe3ylbTaTaM OOydeHHs, a TaKKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHO-HAayYHBIX
y4eOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHusl.

IIporpamma o ¢gu3uke ycTaHaBIMBAeT paclpeielieHue yueOHOro Marepuaia 1o rojgam o0ydeHus (1o
KJjlaccam), IpeularaeT NpuMEpHYHO MOCIEN0BATEIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
IIPEIMETHOTO COJIEPKaHMs U y4€Te BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs.

IIporpamma mo ¢usuke pa3paboTaHa C ILEJIbI0 OKa3aHUS METOAMYECKON IOMOILM YUYUTEIHO B
co3/laHuM paboueil mporpaMmsl 10 y4€OHOMY IIPEIMETY.

dusmKa ABIAETCS CUCTEMOOOPA3YIOIIUM Ul €CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB, IIOCKOJIBKY
¢bu3nyecKkre 3aKOHbI JIEXKAT B OCHOBE IIPOLIECCOB U ABJICHUM, U3y4aeMbIX XUMHUEH, OM0I0THel, acTpOHOMHUEH
u (usnueckoir reorpaduel, BHOCUT BKJIQJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPeAOCTaBIseT
HauOosiee sCHble 00pa3lbl NPUMEHEHUS HAy4HOIO MeETOJa II03HaHUs, TO €CTh croco0a IOoJydeHus
JOCTOBEPHBIX 3HaHUI O MUpE.

OnHa M3 IIaBHBIX 33ja4 (U3MUECKOro oOpa3oBaHUS B CTPYKType OO0IIero oopa3oBaHHs COCTOUT B
(hopMUPOBaHUN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH U MHTEpeca K HayKe Y 00yJaroLuxcs.

W3yuenne ¢u3nku Ha yriyOJaEHHOM YpOBHE IMPEINojaraeT yBEPEHHOE BIaJIEHUE CIEIYIOLUIMMU
KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTbD:

Hay4YHO OOBSICHATH SIBJICHUS;

OLIEHUBATh U MIOHUMATh 0COOEHHOCTH HAyYHOTO MCCIIEJOBAHUS;

MHTEPIPETUPOBATh JAHHBIE U UCIIOIb30BaTh HAYYHbIE IOKA3aTeIbCTBA IS TIOJTYUEHHsI BHIBOJIOB.

Lenn n3yueHus (U3MKU Ha ypOBHE OCHOBHOTO 00mIero oOpaszoBaHHs omnpeneneHsl B Konueniuu
npernoaBaHus yueoHoro npeamera «Pusnkay B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit @eneparui,



peanu3yonmMx OCHOBHBIE 00Ieo0pa3oBaTelibHbIe IMPOrpaMMbl, YTBEpKAEHHOH pemienneM Komeruu
MunuctepcrBa npocsemienus Poccuiickoit @enepanuu (mporokost ot 3 aexadps 2019 r. Ne [1K-4BH).

Lenu nzydyenus GU3MKA HA YTIyOIEHHOM ypOBHE:

pa3BUTHE MHTEpeca M CTPEeMJICHHs OOyJarolMXCs K HayYHOMY M3YYCHHUIO MPHUPOJIBI, PA3BUTHE HX
MHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTABICHUNH O HAYYHOM METOJE IO3HAaHUSA U (POPMHUPOBAHUE HCCIIEIO0BATEIBCKOIO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopMuUpOBaHHE HAyYHOTO MHPOBO33PEHUSI KAaK pe3ysibTaTa M3y4CHUS OCHOB CTPOCHHS MAaTE€pUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHHE YMEHHIA TPUMEHATH (PU3HUECKUE 3HAHUS M HAYYHBIE IOKA3aTeIbCTBA IS O ObSCHEHHS
OKPYXKAIOILKX SBJICHUH;

(dbopMHpOBaHHE NIPEICTABICHUN O posid (HUBMKH Ui PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
M TEXHOJIOTHH;

pa3BUTHE MIPEJCTaBICHUA O BO3MOXHBIX cdepax Oyaymeid npodeccuoHanbHON AEATEIbHOCTH,
CBSI3aHHOM C U3UKOH, MOATOTOBKA K JalbHEHIIeMy 00y4EeHHIO B 3TOM HalpaBJICHUH;

(bopMHpOBaHHE TOTOBHOCTU K JalbHEHIIEMy M3YUeHHIO (U3UKH Ha YriayOlIEHHOM ypOBHE B paMKax
COOTBETCTBYIOIIHNX Mpoduieii 00ydeHUs Ha YpOBHE CPEIHETO 001Iero 00pa3oBaHus.

JlocTrkeHne 3THX Iiefiell MmporpaMMmbl 1Mo (U3MKE Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
ofecrieunBaeTcs pelIeHneM CIIEIYIOUIUX 3a]1au:

npuoOpeTeHue 3HaHUM O JAMCKPETHOM CTPOEHUM  BEIIECTBA, MEXaHHMYECKHUX, TEIIOBBIX,
AIIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSX;

pUOOpETEHNE YMEHMH aHAJIN3UPOBAaTh M OOBACHATH (PU3MUECKUE SIBICHUS HA OCHOBE M3Y4YEHHBIX
(U3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHME METOJIOB DELICHHUA pPACYETHBIX M KAYECTBEHHBIX 3a/ad, TPeOYIOUIMX CO3JaHus U
UCIOJb30BaHUA QU3NYECKUX MOJIENIEH, BKIIIOYasi TBOPUECKUE U IPAKTUKO-OPHUEHTUPOBAHHBIE 33Jauy;

pa3BUTHE HUCCIENOBATEIbCKMX YMEHMH: HAOIIOAATh SIBICHHUS U M3MEPATh (U3NUECKUE BEIUYUHBI,
BBIIBUT'aTh TUIOTE3bl M TpeangaraTb AKCIEPUMEHTAIbHbIE CIIOCOOBI HX IPOBEPKH, IUIAHUPOBATh H
IIPOBOJIUTH OIIBITBI, SKCIEPUMEHTAJIbHbIE HCCIEIOBaHUSA, aHAIU3UPOBATh MOJIyYEHHbIE JAHHBIE U JENaTh
BBIBO/IbI;

OocBOeHHME NPUEMOB PabOThl ¢ MH(popMaLed (PU3NYECKOTO COAEpKaHUs, BKIOYas UHPOPMALUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH, UHTEPIIPETALUs U KPUTHUECKOE OLIEHUBaHUE UH(POPMaLIUY;

3HaKOMCTBO €O c¢epaMu MNpo(EeCCUOHAIBHOW JeATEIbHOCTH, CBSA3aHHBIMU C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMHU HA IOCTIKEHHUAX (QU3UUECKOM HAYKH.

Ha wusyuenue ¢usuku (yrnyOonéHHBI ypOBEHb) Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHHA
otBoauTcs 340 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B HezIel0), B
9 knmacce — 136 yacoB (4 yaca B HEJICTIIO).

COJEPKAHUE OBYYEHUA

7 KJIIACC
Pa3nes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY/KAIOIEro MUpa.
dusuka — Hayka O TMpupoje. SBieHuss NpUpoabl (PJIEMEHTHl COJEpXkKaHUSA, BKIIOYAIOIINE

MEXIpeIMeTHbIE CBs3U). PU3NUEcKue SBJICHUSA: MEXaHMUYECKHe, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

dusnueckue BeauuuHbl. PazmepHoCcTb. Enunuiel ¢usndeckux BenuuuH. M3mepenue (uzndeckux
BenuuuH. OTanoHel. Pusnueckue mnpubopsl. llena nenenus. Ilorpemnocts wu3mepenuit. IlpaBuna
6e3omacHoro Tpyzaa mnpu pabore ¢ J1abopaTopHbIM 000pynoBaHHEM. MeXIyHapoaHas CHUCTeMa EIMHULL.
IlepeBon BHECUCTEMHBIX €qUHUI] B equHUIBI CH.



Kak ¢u3uka u npyrue ecrecTBeHHblE HAyKd H3y4daloT NpHpoay. EcTecTBEHHO-HAy4HBIH MeETO[
MO3HAHUS: HAOIIOICHHUE, TIOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBIXKEHUE TUIIOTE3, IKCIICPUMEHT TIO MPOBEPKE
TUNoTe3, 00bsICHEHNE Ha0MI01aeMoro siBieHus. Onucanue GU3NIecKuX BICHUHN C MTOMOIIBI0 MOJICIICH.

Jemoncmpayuu.

Mexanuueckue, TEIIOBbIC, AEKTPUUECKUE, MATHUTHBIC, CBETOBBIEC, 3BYKOBBIC SIBJICHUS.

duznyeckue mpruOOPsI U MPOIIeaypa NPSIMBIX H3MEPEHUH aHAIOTOBBIM U ITU(POBEIM MPHUOOPOM.

Jlabopamopusvie padomot u onvimel.

OmnpenerneHre eHbl IeIeHUS MKaIbl H3MEPUTEIBLHOTO PUOopa.

N3mepenue paccTossHUM.

N3mepenue miomaan u 06bémMa. Metos najieTku.

N3mepenue BpemeHu.

N3mepenune o0bEMa KUAKOCTU U TBEPJIOTO TEA.

Omnpenenenne pasMepoB MalbIX Tel. MeTo psIoB.

[IpoBenenue wuccnenoBaHusl MO MPOBEPKE THIOTE3bl: AATBHOCTh MOJETAa MIApUKa, MYIIEHHOTO
TOPU30HTAJIBHO, TeM 00JIbIlIe, YeM 0OJIbIlIE€ BHICOTA ITYCKA.

Pa3nea 2. I[leppoHauyasnbHble cBeJleHUS 0 CTPOCHUH BelllecTBA.

Ctpoenue BemecTBa: aTOMbl W MOJEKYNBI, MX pa3Mepbl U Macchl. OMBITHI, TOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BEUIECTBA.

JIBmwkenne vactuil BemiecTBa. CBs3b CKOPOCTH JBIDKEHMSI YacTHI[ ¢ Temmeparypoi. bpoyHoBckoe
newkenne. uddysus. BzaumonelicTBre yacTuIl BEIIECTBA: MPUTSIKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPIBIX (KPUCTAIUIMYECKHUX) TEll.
B3anMocBs3b MeX 1y CBOMCTBAMH BEIIECTB B PA3HBIX arpEeraTHBIX COCTOSTHUAX M X aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBIYKEHUS.

Ha6mronenue auddysun.

Habmonenue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimel.

Onenka AuaMerpa aToMa METOJIOM PsIIOB (C UCIOJIb30BaHUEM (oTorpaduii).

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIUPEHHUSI Ta30B.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUS.

Paznen 3. /IBu:keHue U B3auMoaeicTBHeE TeJl.

Mexanunueckoe auxeHue. Ilyrb u mnepemenieHune. PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKEHHUE.
CBoOosiHOE TajieHHe KakK MpUMEp HEepaBHOMEPHOro ABIMKEHHUs Tell. CkopocTh. CpemHsisi CKOpPOCTh MpH
HEPAaBHOMEPHOM JIBM>KEHUH. Pacuér myTu 1 BpeMeHU JABUKEHUSI.

I'paduku 3aBUCHUMOCTEl BETUYHH, ONMUCHIBAIOIIMX JIBIKEHUE. OO0IIKe MOHATUS 00 OTHOCUTEIBHOCTH
nBrKeHus. ClI0kKeHUue CKOPOCTeN ISl Tell, ABMKYLIMXCS apalIebHO.

SBnenue uHepuuu. 3aKOH HMHEpUUHM. B3aumoneicTBHe Tell Kak MpPUYMHA W3MEHEHHS CKOPOCTH
JOBUKEHUs Ted. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYNAaTeIbHOM ABWXKEHUU. [[IOTHOCTH BelecTsa.
CBsi3p TUIOTHOCTH C KOJHMYECTBOM MOJIEKYl B eauHuie oO0béma BemecTBa. CMmecH | CIUIaBBI.
[ToBepxHOCTHAS M IMHEWHAS TNIOTHOCTb.

Cuna kak xapakrepucTuka B3auMojeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuisl ¢
MOMOIIIBIO IMHAMOMETpA. fIBJIeHHE TATOTEHUs M cuia TsokecTu. Cuila TSDKECTH Ha Jpyrux IjaHerax. Bec
tena. HeBecomocTs. CrokeHHe CUI, HANpaBICHHBIX MO OJHOM mpsimoil. PaBHoxeicTByromas cun. Cuna
TpeHus. TpeHue CKOJIbKEHUs U TPEHUE TIOKOsI, BsI3Koe TpeHue. TpeHue B pupoJie U TEXHUKE.

Jemoncmpayuu.
Habmronenne MexaHu4eCcKoro TBHKEHHS Tela.



N3mepenune ckopocTy MPpSMOJIMHEHHOTO IBHXKECHHUS.

HaGnronenue siBieHus: MHEPLUU.

Habmroienne n3MeHeHus: CKOPOCTH MPH B3aUMOICHCTBUU TEII.

CpaBHeHHE Macc 110 B3aUMOJICHCTBUIO TEL.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuie pabomul u onvimol.

Ormpesenenrue CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapuKa B JKUAKOCTH, MOJCIU AJIEKTPUUYECKOTO
ABTOMOOWIS U TaK Jajiee).

Onpenenenne cpeHEl CKOPOCTU CKOJIbKEHUS OpycKa WK IIapyuKa 0 HAKJIIOHHOM IJIOCKOCTH.

Onpenenenre MWIOTHOCTH TBEPIOTO TENA.

OnBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh PACTsHKCHUS (eopManuu) MPYKUHBI OT MPHIIOKEHHOM
CHJIBI.

OMBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI IABJICHUS U XapakTepa
COIIPHUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

HNasnenne. Cuna pnasneHus. CrnocoObl yMEHBUIEHHS U yBEIWYeHHUs naBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJieHHUsS Traza OT o0BémMa u Temmeparyphl. llepemada naBineHus TBEPABIMHU TEJIAMH,
YKUJIKOCTSIMH U razaMu. 3akoH [lackans. [THeBMaTnyeckue MamnHbl.

3aBUCUMOCTD JIaBJICHHUS KUAKOCTH OT TJIYyOMHBI TIOTPYXEHHUsA. [HapocTaTUYecKuid Tapaiokc.
CooOmaromuecss cocyasl. [ uapaBaudyeckue MexaHu3Mbl. VICTIONb30BaHME BBICOKMX JAaBICHUH B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOMPOBOIA.

AtMmocdepa 3emnu u armochepHoe maBieHue. [IpuuuHBI CylecTBOBaHUS BO3AYIITHON 000JIOYKH
3emmu. OneiT Toppuuemmu. M3mepenne atMochepHOTo MaBieHUs. 3aBUCHMOCTh aTMOC(EPHOTO JTaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsl. [Ipubops! 115 n3MepeHns aTMOCPEpHOTo TaBICHUS.

JleiicTBHe KUIKOCTH U Ta3a Ha MOTPpYy)KEHHOE B HMX Telo. BrITanmkuBaromas (apXumenoBa) cUa.
3akoH Apxumena. YcCIOBHE BO3HUKHOBEHHUS BBITAJKHBAIONMICH (apXHUMEIOBOW) CHIIBI, MOJTCKaHUE.
[InaBanue ten. Bo3nyxomnaBanue.

Jemoncmpayuu.

3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPaTypBhI.

[lepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmaromuecs coOCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

Cudon.

3aBUCHMOCTD BBITAIKHBAIOUICH CHIIBI OT 00bEMA MOTPYKEHHOM B KHUAKOCTh YACTH TeJla U MIIOTHOCTH
KUIAKOCTH.

PaBeHCTBO BHITANKMBAIOIIEH CHIIBI BECY BRITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABaHUE WM TIOTPYXKEHUE Tell B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuwvie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B )KHJIKOCTh YaCTH Tela.

OrnpeseneHre BHITATKUBAIOLIEH CUIIBL, JCHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CUJIbI, JEHCTBYIOIIEH Ha TEJO B >KUAKOCTH, OT MAacChl
Tena.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCHMOCTH BBITAJIKUBAIOLIEH CHIIbIL, JIEMCTBYIOLEH HaA TEIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YACTH TENA U OT IJIOTHOCTHU KUIKOCTH.

KoncrpynpoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJIKH U ONIpeieNieHHE €€ IPy30M0AbEMHOCTH.



Pa3nes 5. PaGora u MomHoCTh. JHEprus.

Mexanunueckasi paboTa JUisi CHJI, HalIpaBJIECHHBIX BIOJb JMHUU TIepeMenieHust. MOIIHOCTb.

[IpocThle MeXaHW3MBI: pbIYar, BOPOT, OJOK, IOJMCIACT, HAKJIOHHAS IUIOCKOCTh, HOXKHUYHBINA
MexaHnu3M. MomeHT cuibl. PaBHoBecue pbryara. IIpaBuno momenToB. [IprMeHeHne npaBuia paBHOBECHS
peryara kK Onoky. «3osiotoe npaBuio» Mmexanuku. KIIJ| mpocteix mexanmsmoB. [IpocTeie MexaHU3MBI B
OBITY, TEXHUKE, )KUBBIX OpraHU3MaX.

Mexannyeckass sHeprusi. Kunernueckas M mnoTeHuManbHas sHeprus. lIpeBpaienue ogHOro BUAA
MEXaHUYECKOM 3HEPTrUU B Jpyroil. 3aKOH COXpaHEHUs U MPEBPAILCHNs SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanue yciaoBui paBHOBECHs phlyara.

N3mepenune KII/] HaKJIOHHOM MIOCKOCTH.

N3yuenue npaBuiia pslyara Ass HOJABUKHOTO U HEMOJIBUKHOTO OJIOKOB.

Onpenenenne KI1/] moaBuHOTO U HENOIBUKHOTO OJIOKA.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH IPU NOIBEME IPY30B MIPU MOMOIIH MOJBHUKHOTO OJI0KA.

N3ydeHue 3aK0HA COXpaHEHUS MEXaHUUYECKOI SHEPTUH.

8 KIIACC

Paspnen 6. TenuioBblie siBaeHHS.

OcCHOBHBIE MOJIOKEHHUSI MOJIEKYIISIPHO-KHHETHYECKOW TEOPUH CTPOEHHS BellecTBa. Macca u pa3mepbl
aTOMOB U MoJeKya. OMbIThl, NOATBEP)KIAIOIIME OCHOBHBIE IOJIOKEHHSI MOJIEKYIISIPHO-KHHETHYECKOU
TEOPUHU.

Mogenu TBEPAOTO, JKUIKOTO U ra3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucramnudyeckue u amopdHbIe
tena. ['padeH — HOBBIM MaTepwas IS HOBBIX TEXHOJOTHHA. TEXHOJIOTHH IOJIYYeHHS HCKYCCTBEHHBIX
anma3oB. OOBSICHEHUE CBOWMCTB Ta3oB, KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE IMOJIOKEHUN MOJICKYIISIPHO-
KMHETH4eCKON Teopuu. [lOBEpXHOCTHOE HATsSHKEHHE, CMAauMBaHHUE, KaNWUIAPHBIE SBJICHMS. TerminoBoe
paciiupeHue u cxaTthe. 3aBUCUMOCTh JIaBJICHUs T'a3a OT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TemmepaTypbl CO CpeIHEH KHHETHYECKOW SHEpPruel TEIUIOBOrO JABUKECHUS
yacTul. TemneparypHble HIKaJIbI.

Buyrpennsis sueprus. CriocoObl u3MeHEHUsI BHYTPEHHEH SHEpruu: Temionepeaaya U COBEpLICHHUE
paboTel. Buasl Temsonepenauu: TEIMIONPOBOJHOCTb, KOHBEKLMSA, H3IydeHUe. Buzapl Temonepenayu B
npupoie u Texuuke. HeoOpaTuMocCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo TeroThl. YaenbHas TEIIOEMKOCTH BellecTBa. TermiooOMeH U TEIIOBOE PaBHOBECHE.
3akoH HeloToHna-Puxmana. YpaBHeHue TemioBoro 6anaHca.

[InaBneHne W OTBEepJAEBAaHME KPUCTAUIMYECKMX BELIECTB. YJelbHAas TEIUIOTAa IUIABJICHHUS.
[TapoobOpazoBanue u konzaeHcanus. cmapenwe. Kunenwe. VYiaenpHas Teruiotra mnapooOpa3oBaHHUs.
3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUSA OT aTMOc(epHOro AaBiieHus. HachlllleHHBIN 1 HEHACHIIIEHHBIN Hap.
Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IebHAs TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotel TemnoBbix asurareneil. KIIJ| temmoBoro nsurarens. TerioBble IBUTATENd U
3aluTa OKpyKarouieil cpeapl. TemoBslie IOTEPH B TEIIOCETSX.

3aKOH COXpaHEHUs U MPEBPAIIECHHS YJHEPTUU B MEXAHUUECKUX U TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

HaGnronenue OpoyHOBCKOTO JIBMKEHHUSL.

Ha6monenue nuddysun.

Habmronenue sSBJIeHM MOBEPXHOCTHOTO HATSHKEHUS, CMAaUMBAHUS U KalTMJUISPHBIX SBJICHUH.

HaGnronenue TerioBoro pacumpeHust Tel.



W3meneHne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHU U WIIH OXJTAKICHHH.

[IpaBusna usmepenust TeMnepaTypsl.

Bunael renionepenayu.

OxJaxxieHue Ipyu COBEPILICHUH PAOOTHI.

HarpeBanue nipu coBepiiieHIN padOThl BHEITHUMHE CHUITAMH.

CpaBHEHHE TETUIOEMKOCTEH PA3TUYHBIX BEIIECTB.

HaOmoienne KumeHusl.

Habmoienne mocTosHCTBa TEMITEPATyphl IPH TIIABJICHUH.

Moienu TeIUIOBBIX JABUTATEIIEH.

Jlabopamopnuie pabomul u onvimol.

OnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

OnpIThI 0 BRIpAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIM caxapa.

N3mepenue Temmneparypsl pU MOMOIIH KHUAKOCTHOTO TEPMOMETpPA U IaTIYMKA TEMIIEPATYPHI.

OMbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEIL.

Ormpenenenue qaBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €ro 00bEMa 1 TeMIepaTyphl.

[IpoBepka rumnote3bl JUHEHHONW 3aBUCHUMOCTH JIMHBI CTOJOWKA >KUIKOCTH B TEPMOMETPUYECKOU
TpyOKe OT TeMIepaTyphl.

HaGnronenne wu3MeHeHUs: BHYTPEHHEH OHHEPrUU Tela B pe3yibTaTe TeIionepenadyd M paboThl
BHEIIIHUX CHJL.

UccnenoBanue siBeHUs TEIJIOOOMEHA MTPU CMENIMBAHUH XOJIOTHON 1 TOPSYEH BOJIBI.

Omnpenenenre KoJMYECTBa TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEIIOOOMEHe C HarpeTbiM
METAJUTMYECKUM LHUIUHAPOM.

Omnpenenenre MOITHOCTH TETUIOBBIX MOTEPH (3akoH HeloToHa-PrxMana).

Onpenenenue yaeabHOW TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nmpolecca UCIIapeHus.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3/yXa.

Ornpenenenre yaeapbHON TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

Onektpusanus Ten. J[Ba poaa sneKTpUYeCKUX 3apsAnoB. B3zanMoneicTBue 3apsKEHHBIX Tell. 3aKOH
Kynomna.

Onektpuueckoe mnone. HanpsoxkéHHocTe  3nekTpuyeckoro mnois. [lpunHnun — cynepno3uuuu
AIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsioB. DJIEMEHTApHBIM 3ieKkTpuueckuid 3apsn. CrpoeHue aTtoma.
[IpoBOAHMKH, AUIEKTPUKHU U HOJTYIIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3aps/ia.

DNEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAaHHUS AJIEKTPUUECKOTO TOKA. VICTOUHMKM MOCTOSIHHOTO
ToKa. JIefCTBUS AIIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE). DIEKTPUUECKUHd TOK B
MeTajuiax, KUIKOCTAX U razax.

Onektpuueckasd nenb. Cuia Toka. DJNEKTPUYECKOE HampsHKeHHe. AMIIEPMETP M BOJIBTMETP B LIENHU
MOCTOSTHHOTO TOKa. CONpOTUBIIEHHWE MPOBOJHUKA. YJIEIbHOE CONPOTHBIICHHE BemiecTBa. 3akoH Oma amis
yuactka 1enu. [locienoBaTtenbHoe U napajuiebHOE coeAMHEHUE MPoBOAHUKOB. DJIC B 11enu NOCTOSIHHOTO
Toka. 3akoH Oma mus momHoi uenu. [IpaBuma Kupxroda. Pacuér mpocTeiX sreKTpUYecKHX Ierel.
Henuneinnbie 2neMeHTHI.

PaGora m MOIIHOCTH SJEKTpUYECKOTO TOKa. 3akoH JDkoynsa-JIeHma. DiekTpudeckue Ienu |
MOTPeOUTENHN dNEKTPUUECKO dHeprun B ObITYy. KOpoTKOe 3aMbIKaHue.

[TocTrosiHHbie MarHuThHl. B3aumonelcTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe mnoje. MarHutHoe
noJjie 3eMJId U €ro 3HaueHue AJs Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE ToJie 3JIEKTPUUYECKOTO TOKA.



OnbiT AMmrepa. [IpumeHneHne 3M1€KTPOMarHUTOB B TeXHUKE. J(eiCTBME MAarHUTHOTO TOJIsI HA MPOBOJHUK C
TokoM. Cuna Amnepa u omnpeneneHue e HaNpaBlICHUs. JIEKTPOJBUraTEIb IMOCTOSHHOTO TOKa.
Hcnonp3oBanue >MeKTpoABUTaTENICH B TEXHUYECKUX YCT-POUCTBAX U HAa TPAHCIIOPTE.

Onbrtet @apanes. SBiaeHue snexktpomarHuTHOM WHAYKIUHU. [IpaBuiio Jlenma. DnekTporeneparop.
CriocoObl  MOJTydeHUSI DJCKTPUUECKON DJHEPrHH. OJICKTPOCTAHIIMM HA BO300OHOBIISIEMBIX HMCTOYHHKAX
SHEPTUH. DKOJIOTHYECKUE MTPOOIEMBbI SHEPTETUKHU. TOIITMBHBIC AJIEMEHTHI U AJIEKTPOMOOHITH.

Jemoncmpayuu.

DneKkTpu3alus Tel.

JIBa poJia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.

YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKkTpocTaTHuecKas HHIYKIHS.

3aK0oH COXpaHEHUS AIEKTPUUECKUX 3apsI/IOB.

MopenupoBaHue CUIIOBBIX JTMHUH 3JIEKTPUUYECKOTO TOJIS ¢ TIOMOIIBI0 OYMaKHBIX CYJITAaHOB.

[TpoBOAHMKY W AUDIIEKTPUKH.

HcTouHMKH MOCTOSTHHOTO TOKA.

JIENCTBHS DIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUI TOK B )KUIKOCTH.

I"a30BwIit pa3ps.

H3Mepenne cuibl TOKa aMIIepMETPOM.

N3mepenue 35eKTpruuecKoro HanmpsHKeHUS BOJTBTMETPOM.

Peocrar u marazuH conpoTHBIICHAN.

B3anMoeiicTBre MOCTOSITHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeiIeHUs MTOJIIOCOB MarHUTA.

MonenrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JleficTBHEe MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM.

DNEeKTpOABUTATENb OCTOSIHHOTO TOKA.

OnbiThl Dapajes.

DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimot.

OnpIThI 10 HAOTIOACHUIO 3JICKTPU3AIMH TEJl IIPU CONPUKOCHOBEHUU U MHIYKIHEH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HA TPOBOJAHUKH U JUAICKTPUKH.

COopka 1 ucnbpITaHUE EKTPUUECKON IIEMH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, MPOTEKAIOMIETO 4Yepe3 PEe3UCTOp, OT HampshKeHHs Ha
PE3UCTOPE U COMPOTUBIICHHSI PE3UCTOPA.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH JJIEKTPUYECKOTO COMPOTHBJICHUS MPOBOJAHHKA OT €ro
JUIMHBI, TJIOIAIU ONEPEYHOT0 CEUeHHs U MaTepuara.

Ornpenenenue yaeabHOTo CONMPOTUBICHUS MPOBOJHHUKA.

[IpoBepka npaBuia ClI0KEHUS HAMIPSKEHUIN TP MOCIEA0BATEIbHOM COEIMHEHUH IBYX PE3UCTOPOB.

[IpoBepka npaBuia AJs CUJIbl TOKA MTPU NapAJIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenue 2/[C 1 BHYTpEHHETO CONPOTUBJIEHUS UCTOUHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BbinoHEHHs 3ak0Ha OMa J171s1 TIOJTHOM 1IeTIH.

N3yueHne BOJBTAMIEPHBIX XAPAKTEPUCTUK HEIUHEHWHBIX JJIEMEHTOB (JIaMIIbl HAKaJIMBaHUS WIIU
MOJIYIPOBOJHUKOBOTO JUOJA).

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.



OmnpeneneHne MOIIHOCTH IEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpeBaresns.

HccnenoBanne MarHuTHOrO B3aUMOJEMCTBYS TIOCTOSIHHBIX MAarHUTOB.

W3yueHrie MarHUTHOTO TOJIS IIOCTOSTHHBIX MAarHUTOB NIPU MX OObEMHEHUH U Pa3/ICICHUH.

HccnenoBanue nefcTBUS IIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbI B3aMMOJEMCTBUS KaTyIIKU C TOKOM M MarHuTa oT
CWJIbI M HAaIIpaBJICHUS TOKA B KaTYIIKE ¥ OT HAIWYMS (OTCYTCTBHS) CEpACYHUKA B KATYILKE.

W3ydenue neiicTBYUsI MarHUTHOTO I0JISI HA TIPOBOJIHUK C TOKOM.

KoHcTpyrnpoBanue u usydenue paboThl 31EKTPOABUTATENSL.

N3mepenue KII/I amekTpoiBUraTeIbHOM YCTAHOBKH.

OnpITbl 1O HCCIEIOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW MHIYKIMM: MCCIEI0BAaHUE W3MEHEHUH
3HAYEHUS U HANpPaBJICHUsI UHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHHS.

Mexanuveckoe aBwkeHue. MarepuanbHas Touka. CriocoObl OMUCAHUS MEXaHUYECKOTO JIBUKCHUS:
TaONuyHblA, rpaduueckuit, ananutuyeckui. Cucrema oTcuéra. OTHOCHUTENBHOCTh MEXaHUYECKOTO
JIBIDKCHHS.

BekTopHbie BeTMYMHBI, OTIEpallii ¢ BEKTOpPaMH, IPOCKIIMU BEKTOpa. Paamyc-BeKTOp MaTepuaibHOU
TOYKH, TIepEMEIIEHNe Ha IUIOCKOCTH. PaBHOMepHOe mpsiMoJIMHEWHOe JBIKeHue. HepaBHOMepHOE
npsiMoTMHEHOE BIKeHne. CpeqHsis U MTHOBEHHAs CKOPOCTh TeJla MTPU HEPABHOMEPHOM JIBHUKEHUH.

VYckopenne. PaBHOYCKOpPEHHOE TMPSMOJIMHEHHOE JBMIKEHHE. YCKOpEHHE CBOOOJHOTO IajCHHUS.
OnbiTel ["anmes.

I'padmyeckas uHTEprpeTanusi YCKOPEHUs, CKOPOCTH, MPONIEHHOTO IMyTH M MEpEeMELIEeHUs s
MPSMOJIMHENHOTO JIBH>KECHHUSI.

JIBukeHue Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY.

JIBI>KEHHE TI0 OKPYKHOCTH. JIMHEWHAsi CKOPOCTh, YIJIOBasi CKOPOCTh, MEPUOJ U YacTOTa OOparieHust
[P PABHOMEPHOM JBUKEHUU MO OKPY>KHOCTH. CKOPOCTh U YCKOPEHHE MPU JBUKEHUU IO OKPYKHOCTH.

Bexkrop cuibl. PaBHOACHCTBYIOIIAS CHUJIa.

[TepBriit 3akoH Hprorona. Btopoii 3axkoH Herotona. Tperuit 3akoH Hprotona. [Ipunimn
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH 'yka. Cuiia TpeHMs: CHJIa TPEHUSI CKOJIBKEHUS, CHJIa TPEHUSI MTOKOs, Ipyrue
BHIbI TpeHHs. KoadduuueHT TpeHusl.

JIBUKEHHE TeJ IO OKPYKHOCTH MO/ IEHCTBUEM HECKOJIBKUX CHJL.

3akoH bepHymnum u noabémHas cuna Kpbula. COBpeMEHHbIE JIETaTelbHbIE amnmnaparbl, CyAa Ha
MOJABOJHBIX KPBUIbSIX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWISIX. J[BMKeHHE Tmoe3aa Ha MarHUTHOM
MOYIIKE.

Cuna TSXKeCTH U 3aKOH BCEMHUPHOTO TIATOTeHMs. J[BH)KEeHHE Tel BOKPYTr TPaBUTAI[MOHHOTO LIEHTpa (B
ToM uncie miaaHet Bokpyr Connua). [lepBas kocmuueckas ckopocTb. HeBECOMOCTh U meperpy3KH.

PaBHOBecue wmatepuanbHOW TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpIOro Tema C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynse tena. M3menenue umnynbsca. MMmynbc cuiibl. Yrpyroe M HEynpyroe B3aWMOJIEHCTBHUE.
3aKOHbI U3MEHEHHUS U COXPAaHEHUsI UMITYyJIbca. PeakTUBHOE JBHKEHUE.

Mexannyeckass paboTa ¥ MOMIHOCTh. PaboTa cui TsbkecTd, ymnpyroctd, TpeHus. CBsi3b SHEPTrUU H
paboTel. [loTeHnnanpHas SHEPrus Tena, MOJAHITOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHIManbHas Heprus
ckatoil mpyxuHbl. Kunernmueckass sHeprusi. Teopema O KHHETUUYECKOW HSHEPrUU. 3aKOH U3MEHEHHUS U
COXpaHEHUsI MEXaHUYECKON IHEPTUU.



Jemoncmpayuu.

Habnronenne MeXaHU4eCKOTO ABIKCHHS T€JIa OTHOCUTENIFHO PAa3HbIX T OTCUETA.

CpaBHeHHE MyTeW W TPAEKTOPUN JABMKEHHUS OJHOIO M TOTO K€ Teja OTHOCHUTENBbHO Pa3HBIX Tell
OTCYETA.

N3mepenue CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHMS.

Habnronenue nBMXEeHHS Tela 10 OKPYKHOCTH.

HaGnronenne MeXaHWYECKHX SIBICHHH, MPOUCXOIMMMX B cucteme orcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBIKECHHH OTHOCHTEIBHO KaOMHeTa (U3UKH.

HaGnronenne paBHOBecHsi Tel, CBOOOJHOTO TMaaeHHs, KoJeOaHWs MAasSTHUKA B HWHEPIHAIbHBIX
CUCTEMAXx Kak IOATBEPKACHNUE IPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €r0 Macchl U IEHCTBYIOLIEH Ha HETO CUJIBL.

Habmronenue paBeHcTBa CUJT ITPU B3aUMOIEUCTBUU TEJl.

N3meneHne Beca Tena Ipu yCKOPEHHOM JIBUKCHHM.

[Iepenaua nMmynbca Ipyu B3aMMOJIEHCTBUH TEII.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUHU TEll.

CoxpaHeHHe UMITyJIbCca IPU a0COIOTHO HEYIIPYTrOM B3aWMOIEHCTBUU.

CoxpaHeHne UMIyJIbCa IPU YIPYroM B3aUMO/ICHCTBUH.

Habmonenue peakTHBHOTO ABM)KECHUS.

CoxpaHeHne SHepruu Ipu CBOOOHOM I1a/ICHUH.

CoxpaHeHue dHepruu Npy IBMKEHHUU Teja MOoJ1 JeMCTBUEM MPYKHHBI.

Jlabopamopnwie pabomel u onvimel.

KoncTtpynpoBanue Tpakra Ajii pa3srOHa M JAJIbHEHIIEr0 pPAaBHOMEPHOIO JBMXKEHMS IIApHKa WU
TEJIEeKKH.

Omnpenenenre cpefaHeld CKOPOCTH CKOJBKEHHUS Opycka WM JBWKEHHS IIapuKa [0 HAKIOHHOM
IIJIOCKOCTH.

OrnpeneneHne yCKOpPEHUs Tena NPU PaBHOYCKOPEHHOM JBMXEHUH IO HAKJIOHHOMW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHM MPU PaBHOYCKOPEHHOM JABM)KEHHUU 0e3 HauyalbHOMN
CKOPOCTH.

[IpoBepka THUIOTE3Bl: €CIU IMPU PABHOYCKOPEHHOM JBI)KEHHUU O€3 HauyalbHONM CKOPOCTU IYTH
OTHOCSTCS KaK psiJl HEYETHBIX YHUCEII, TO BPEMEHA OJMHAKOBBI.

UccnenoBanue nBwKeHUs Tea, OpPOLUIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbl HOPMAJIBHOTO JJaBJICHUSI.

Omnpenenenue kodhGuIUEeHTa TPEHUS CKOJIBKEHHUS.

Onpenenenre KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH, BOSHHKAIOIIEH B MPYXUHE, OT CTENEeHU Aedopmariu
MPY>KUHBI.

Omnpenenenne paboThl CHIBI TPEHHUS NPU PABHOMEPHOM [JBM)KEHHHM Tela 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

Omnpenenenne paboOThl CUIIBI YIPYrOCTH HpPU MOAbEME Tpy3a C HCMOJIB30BAaHHUEM HENOJBM)KHOTO U
MOJIBUKHOTO OJIOKOB.

Pa3nen 9. Mexannuyeckne Ko1e0aHHUs M BOJIHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: MepHuoJ], 4acToTa, aMIUIMTY/a.
I"apmonunueckue konebanus. 3aryxatomue Koyuedanus. Beinyxnennsie konebanus. Pe3onanc.

MaremaTHueCcKuil U PY>KUHHBINA MasTHUKHU. [IpeBparienne sHepruu npu KoyiedaTeaIbHOM JIBUKECHUH.



Mexannuyeckue BoiHbL. lIpoponbHble U momnepedHble BoJIHBL. (CBOICTBA MEXaHUYECKHUX BOJIH:
uHTephepeHys 1 audpakuus. JnMHa BOJHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHHuecKue BOJIHBI B
TBEPIOM TeJIe, CEICMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenue u oTpakeHue 3ByKa. ' pOMKOCTb 3ByKa U BbICOTA TOHA. PE30HAHC B aKyCTHUKE.
WudpasByk u ynprpa3Byk. Mcnonp3oBaHue ynbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Jemoncmpayuu.

Habnronenue xonebaHuii Te Mo AEHCTBHEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTH ¥ HA TIPY>KUHE.

HaGnronenue BBIHYX/IEHHBIX KOJIEOaHHUI U pe30HAHCA.

Pacrnipoctpanenue npoJoabHbIX U IONEPEYHBIX BOJIH (HA MOJIEIH).

Habnronenue natepdepeHIny u quQpakiui BOJIH Ha TIOBEPXHOCTH BOJIBI.

Habmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre 4acToThl U Mepro/ia KojaeOaHu MaTeMaTHYeCKOro MassTHHKA.

Omnpenenenre 4acToThl U Mepro/ia KoiaeOaHui Npy>KUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH NIEpUOAa KojeOaHul rpy3a Ha HUTH OT JJIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NepHoa KojeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka He3aBHCUMOCTH Iepuo/ia KojiebaHH rpy3a, MOIBEIIEHHOTO K JIEHTE, OT MacChl Ipy3a.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCHUMOCTh IEpHoJa KoJieOaHUil MPY)KMHHOTO MAasTHHKAa OT Macchl
rpy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenue yckopeHHst CBOOOTHOTO MaeHHUSL.

Pa3znesn 10. Dj1eKTPOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE ToJie. DIEKTPOMAarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTpPOMArHWTHHIX BOJIH. [llkana
AJIEKTPOMAarHUTHBIX BOJH. VCHOIb30BaHME 3IEKTPOMATHUTHBIX BOJH JUIsl COTOBOM CBsI3W. Paaunonoxanus.
Kocmuueckas cBs3b.

DnekTpoMarHuTHas npupoaa ceeta. Ckopocth cBeTa. BosiHOBBIE CBOICTBA cBeTa: MHTEphEPEHIUS U
T paKIys.

Jemoncmpayuu.

CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH.

HNutepdepentiusa u nudpakmaus ceera.

Jlabopamopnwie pabomel u onvimel.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TesedoHa.

[IpoBenenue OnbITOB MO HAOMIOIEHUIO HHTEpEepEHITNHN U TUDPAKIIIH CBETA.

Pa3gen 11. CBeroBbIe SIBJICHUS.

JlyueBas Mopenp cBeTa W TreoMmeTpuueckass ontuka. HMcrounuku cBerta. IIpsmonuHeiiHoe
pacnpoctpanenue cBera. 3armeHuss CosHua u Jlynsl. Otpaxenue cBeta. [lnmockoe 3epkano. 3akoH
oTpakeHus ceera. [locTpoenue n3o0pakeHuit, COOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenne cBera. 3akoH mnpenaomieHus cBera. IlomHoe oTpaxenue cera. lcnonb3oBanue
IIOJIHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS CBS3b.

JIun3za, xon mydeit B auH3e. @opmyna ToHKOI nuH3bL. [locTpoeHne n3obpaxkeHuit, copMrupoOBaHHBIX
TOHKOUM nmH30M. OnTHueckas cuctema Qoroammapara, MUKpOCKOTa M Tejeckomna. ['7a3, Kak onTHYecKas
cucreMa. bim3opykocTh U JaIbHO30PKOCTb.

Paznoxenue Oemnoro cBera B chekTp. OmnbiTel HbtoToHa. CrojkeHHE CHEKTPalbHBIX LBETOB.
Hucnepcus cserta.

Jemoncmpayuu.

[IpsimosmHENTHOE pacIpoCTpaHEHHUE CBETA.



OtpaxeHue cBeTa.

[Tomy4yenne n300paXkeHMIA B TUIOCKOM 3€pKaje.

IIpenomiienue ceera.

OnTuyeckuii CBETOBO/I.

Xonx imyueit B cobuparoreit TuH3e.

Xo0J JIydel B pacCenBaroLIEH JIUH3E.

[Tonyuenue n300pakeHU ¢ MOMOUIBIO JIH3.

[Ipunuun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.

Mopens riasa.

Pa3noxxenue 6eroro cBeTa B CIIEKTP.

[Tomy4yenue 6enoro cBETa Npy CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUSI CBETOBOTO JIy4a OT YIJla IaJIeHus.

N3ydeHne cBONCTB N300pakeHUs B IJIOCKOM 3€pKalle.

HccnenoBanue 3aBHCHUMOCTH yIijla NMPEJIOMIIEHMSI OT yIjla MaJIeHUs CBETOBOTO Jyda Ha TpaHMIle
«BO3LYX—CTEKIIO».

[Tony4yenune n300pakeHUI C MTOMOTIBI0 COOMPAOIIEH JTUH3HI.

Omnpenenenre (OKYCHOTO PacCTOSIHUS M ONITUYECKOW CHIIBI COOMPAIOLIEH JINH3HI.

OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.

OnBITHI 10 BOCTIPUATHIO [[BETA MPEAMETOB IIPHU UX HAONIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.

Paznea 12. KBaHnToBBIC SIBJICHUS.

OmneiTel Pe3epdopna u mianetaprast Moaenb atoma. Mogenb aroma bopa. Mcnyckanue u morsiomeHue
cBeta aToMoM. KBaHThI. JInHEHYaThIE CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, OeTa- m ramma-usnydeHus. CTpoeHwe aToMHOro sapa. HykimonHuas
Mozenb aroMHoro siapa. M3zortomsl. PaguoaktuBHble nmpeBpaimenus. [lepuoa nmomypacrnana aTOMHBIX saep.
JlelicTBrE pauOaKTUBHBIX M3IIYYEHU HA )KUBbIE OPraHU3Mbl. 3alUTa OT PAAMOAKTUBHOTO U3JITYyYEHUS.

SnepHble peakuu. 3aKOHBI COXPAHEHUsS 3apsI0BOTO M MAacCOBOTO YHUCEN. DHEPIHsl CBSI3U aTOMHBIX
anep. CBsi3b Macchl U 3Hepruu. Peakuuu cuntesa u aeneHus saep. Mcrounuku sHepruu ColiHua U 3BE3.
SnepHast sHEepreTuka. DKOJOTHYECKHE MPOOIEMbI SIIEPHOM SHEPTEeTHKH.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUS U TOTJIOMICHHUS.

CrieKkTpsl pa3IM4HbIX I'a30B.

Crextp BOogOpOAA.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOMIHUX U3TYUCHHI.

Peructpanus nznydeHus NpupoIHbIX MHHEPAIOB U IPOIAYKTOB.

Jlabopamopnwie pabomuel u onvimel.

Habmtoienue CromHbIX U IMHEHYaThIX CIEKTPOB U3ITy4EHUS.

HccnenoBanue TpeKoB: U3MEPEHNE SHEPT MU YAaCTHIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepeHune paaroakTUBHOTO (OHa.

IToBTOpPHTENBLHO-00001IAKOIINI MOLYIb.

[ToBTOpUTENBEHO-0000MIIAtOMMIT  MOAYAb TpEeAHAa3HAYeH JUIi CHCTeMaTH3alMd M 00001eHus
MIPEIMETHOTO COJIEPKAHUS U OMbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3YyYEHHUU BCEro Kypca (pusuku
yrIIyOJaE€HHOTO YPOBHS, a TaKKe JJIS MOATOTOBKU K OCHOBHOMY I'OCYIapCTBEHHOMY 9K3aMeHy MO (hU3HKe.

B mporuecce n3yueHust JaHHOTO MOJYJISl pPEeAIU3YIOTCS M MOJIy4aroT JajlbHeiIiee pa3BUTHE ydeOHbIE
JeWcTBUs, 00ecneunBaroie JOCTIKEHHE NPEAMETHBIX U METalpeMETHBIX pe3yJbTaToB OOy4eHus,
(dbopMUpOBaHHE €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH: OOBSCHEHHWE U OINUCAaHHE SBICHUA Ha OCHOBE



MpUMeHCHHs (PU3NYSCKUX 3HAHUH, UCCIICIOBATEILCKUE JCHUCTBYS (BBIIBIKEHUE THIIOTE3, TIOCTAHOBKA IIEITU
Y TJITAHUPOBAHUE MCCIICIOBAHUS, aHAJIN3 JAHHBIX U TOJIyY€HHE BHIBOJIOB).

[IpenmoururensHOl (GOpPMON OCBOCHHSI MOJIYJsSl SBISETCS MPAKTUKyM, MporpamMMma KOTOpPOTO
BKJIIOYAET:

pelIeHne 3a1a4, OTHOCSIIUXCS K Pa3IUYHBIM pa3JieliaM U TeMaM Kypca (pu3uKu, B TOM YMcie 3a/1ad,
WHTETPUPYIOIIUX COJIEPIKAHUE PA3HBIX PA3/IeIiOB;

BBITIOJTHEHHUE JTA0OPATOPHBIX PabOT M OMBITOB (BKJIIOYAs pabOTHI M OMBITH U3 MEPEUHEN K paszzesiaMm
Kypca) B YCIOBHUSAX CaMOCTOSITEIHHOTO TUIAHUPOBAHUS TIPOBEICHUS UCCIICOBaHUS, BEIOOpa M 000CHOBAHHUS
METOJIa U3MEPEHUS BEJINYMH, COOPKU IKCIIEPUMEHTAILHON YCTAHOBKHU;

BBITIOJTHEHUE MPOOJIEMHBIX  3a/JIaHU  MPAKTHKO-OPUEHTUPOBAHHOTO — XapakTepa (3aJaHusi 10
€CTECTBEHHO-HAYYHOU T'PAaMOTHOCTH ), B TOM YHCJIE 3aJIaHUN C MEKIIPEAMETHBIM COJICP>KaHUEM;

paboTy Haja TPYNHOBBIMU WIW WHAMBUAYATHHBIMH MPOEKTAMH, CBA3AHHBIMHU C COJIEp)KaHHUEM Kypca
bu3nku.

N3yuenne  MOBTOPUTETHHO-O0000IIAIOIIET0  MOMYJISI  MOXKET  3aKaHUYMBAThCS  MPOBEJICHUEM
JUArHOCTUYECKOM pabOThI 3a Kypc (GU3UKH YriyOJIEHHOTO YPOBHS, BKIIIOYAIONICH 3aaHMs PA3HOTO YPOBHS
CJIO)KHOCTH. Pe3ynbTaThl BBITIOJHEHHS JUATHOCTUYECKON pabOTHI MOTYT MOKa3bIBaTh CTENEHb FTOTOBHOCTHU
00yJarommxcsi K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHYy MO (pu3uKe, a TakkKe CBHUIACTEIHCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHON TPAMOTHOCTH.

INIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUSA TIPOTPAMMBI 110 ®U3UMKE HA
YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
N3yuenune ¢pu3mku Ha ypoBHE OCHOBHOTO OOIIEro oOpa30BaHMs HAMPABICHO HA JOCTH)KCHUE JTUYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbTaTe nzydeHus pu3uku Ha ypoBHE OCHOBHOTO 00IIero oopa3oBaHus y oOydaromerocs: 0yayT

chopMHUPOBaHbI CIIEIYIOLIUE JINYHOCTHBIE PE3YIbTaThl B YACTH:

e ])nampuomuueckozo 6ocnumanus:
MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (PM3NUECKON HAYKH;
LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUAM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckoz2o u OyxXo8HO-HPABCHEEHHO20 860CRUMAHUSL:

TFOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY)KJIEHUU OOIIECTBEHHO 3HAUYMMBIX M 3THUYECKUX MPOoOIeM,
CBSI3aHHBIX C MIPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

OCO3HAaHHE BKHOCTU MOPAIbHO-3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YUEHOTO;

e 3)acmemuueckoco 60CNUMAHUSL:

BOCIIPUSTHE ICTETUYECKUX KAYeCTB (PU3MYECKOM HAyKU: €€ TapMOHHYHOTO MOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

e 4)uyennocmu HayuH020 NOZHAHUA:

OCO3HAHHE I[IEHHOCTH (U3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTAa MO3HAHUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLEH KYJIBTYPHBI;

OpUEHTAIMsI B JIEATEIHHOCTH HAa COBPEMEHHYI) CHCTEMY HAayYHBIX MPEJICTaBICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHUSI IPUPO/IbI;

pa3BHUTHE HAYYHOU JTH0003HATETFHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON e TENIbHOCTH,

e 5)ppopmuposanusn Kyn1vmypel 300p06bA U IMOUUOHAILHOZ0 O1A2ONOYHUUA:

OCO3HAaHHE IIEHHOCTH Oe3omacHoro oOpa3a >XU3HHM B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BKHOCTH TPAaBWJI 0€30TMACHOTO TMOBEJIEHUS Ha TPAHCIOPTE, HA JOPOrax, C JJIEKTPUUYECKUM U TEIIOBBIM
00opynoBaHHEM B JOMAIIHUX YCIOBHSIX;



c(hOpMHUPOBAHHOCTH HABBIKA PEQIICKCHH, IPU3HAHNUE CBOETO IpaBa HA OIMIMOKY M TaKOTO e MpaBa y
JPYroro 4eioBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE YydYacTHE B PpCEUICHHHM MPAKTHYEeCKUX 3amad (B paMKax ceMbd, OO0pa3oBaTenbHOU
OpraHMU3aI|y, TOPOJIa, KPasi) TEXHOJIOTHUECKON M COIMAIBHON HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM YUCIC U
(bU3NIEeCKUX 3HAHUM;

WHTEPEC K MPAKTUICCKOMY U3YUCHHIO PO (HECCHii, CBSI3aHHBIX ¢ (DU3UKO;
®  7)IK0ON02UYECKO20 60CNUMAHUA:

OpHCHTAIMSI Ha TPUMCHCHHE (U3WYECKUX 3HAHWW I PEIICHUs 3a7ad B OOJACTH OKpYKaromen
Cpelibl, TUTAHUPOBAHMSI IOCTYIIKOB U OIICHKH MX BO3MOJKHBIX TIOCIICJICTBHI TSI OKPYKAFOIIEH CPEIbI;

0CO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIIEM U ITyTel MX pelIeHus;
e  8)adanmayuu K USMEHAIOUWUMCA YCI0GUAM COUUAILHOU U RPUPOOHOIL CPEObl:

MOTPEeOHOCTh BO B3aWMOJICHCTBHHM TPU BBITIOJHCHUH HWCCICIOBAHUNM W TPOEKTOB (PU3UIECKOI
HAIPaBJICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JIPYTHX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHICCKYIO JICSITeILHOCTD;,

MOTPeOHOCTh B ()OPMUPOBAHUY HOBBIX 3HAHWW, YMEHHUI (POPMYITHPOBATEH UJICH, TIOHSATHUS, THIIOTE3BI O
(bu3HYECKUX 00BEKTAX U SIBICHUSX;

OCO3HaHUE ACPHUITMTOB COOCTBEHHBIX 3HAHWI U KOMIIETEHTHOCTEH B 00J1acTH (DHU3UKH;

TUTAHHPOBAHUE CBOETO PA3BUTHS B MIPHOOPETCHUH HOBBIX (PM3NICCKUX 3HAHUI;

CTpEMJICHHE aHAJIM3WPOBATh W BBIABJIATH B3aMMOCBS3H IPHPOJBI, OOIIECTBA M KOHOMHUKH, B TOM
YHUCJIE€ C UCTIOIB30BaHNEM (DU3HUECKUX 3HAHUH;

OIICHKa CBOMX JCHCTBHI C Yy4€TOM BIMSHMS Ha OKPYXAIOUIYI0 CpEeay, BO3MOXKHBIX TJI00alIbHBIX
OCJIEACTBUI.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHus mporpaMMbl Mo (HU3MKE HAa YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUS Y
oOyuatomierocss 0ynyr chopMHpoBaHbl MeTampeIMeTHbIe pe3yJbTaThl, BKIIOYAIOIINE TO3HABaTEIbHBIC
YHHUBEpCaJbHble y4eOHbIE JEWCTBUA, KOMMYHUKATUBHbIE YHUBEpCAJlbHblE y4ueOHBbIE JECTBUS,
peryisaTUBHbIE YHUBEPCAIbHbBIE YUeOHbIEC CHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBus:

BBISIBIISITH M XapaKTEePU30BaTh CYIIECTBEHHbIE MPU3HAKU 00BEKTOB (SBJICHMI), KI1accu(DUUIUPOBATh UX;

BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paccMaTpUBaeMbIX (akTax, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIIMXCS K (PU3MUYECKUM SIBJICHUSIM;

BBISIBIISITH IPUUMHHO-CJICICTBEHHBIE CBSI3U MPHU U3YYCHUH (PU3NYECKUX SIBJICHUN U MPOLIECCOB, AETaTh
BBIBOJIBI C HCIOJb30BAaHUEM JEAYKTHUBHBIX M WHAYKTUBHBIX YMO3aKIIOYEHHH, BBIABUIaTh TUIOTE3BI O
B3aMMOCBS3AX (PU3UUECKUX BEIHUNH;

CaMOCTOSITENIbHO BBIOUPATH CIOCO0 perieHus yueOHo# Gu3ndeckoil 3a1aun (CpaBHEHHE HECKOIbKUX
BapUAHTOB peIlIeHNs1, BRIOOp HanboIIee MOAXOSIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

MCI0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKIUI HHCTPYMEHT TO3HAHMUS;

MIPOBOJHTH 1O CAMOCTOSITENIFHO COCTABIIEHHOMY TJIaHY OIBIT, HECJIOKHBIN (PU3NYECKUI IKCTIEPUMEHT,
HeOOoIbIIIoe HccleA0BaHne (PU3UUECKOTO SIBICHHUS,

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIIUIO, MOJYYEHHYIO B XOJ€ M CCIEIOBAHUS
WJIM OKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (hOpMynupOBaTh OO0OOIIEHHS ¥ BBIBOJABI 10 pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,



MIPOTHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3UUYECKUX IMPOIIECCOB, a TAKKE BBIIBUTATH

MIPEIOJIOKEHHS 00 UX PA3BUTHH B HOBBIX YCIOBHSIX M KOHTEKCTAX.
Padora ¢ undopmanueii:

MPUMEHSTH PA3IMYHBIE METOJIbI, MHCTPYMEHTHI U 3alpPOCHl MIPU MOUCKE U 0TOOpe MHMOPMAINU WK
JAHHBIX C YYETOM IPEIOKEHHON YueOHOH (PU3NUECKO 3a/1auu;

aHAIM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIUIO PA3TUYHBIX BHIOB B (OPM
MIPEJICTaBJICHHS,;

OIICHUBATh HAAGKHOCTh HMHPOPMAIIUU IO KPUTEPUSM, TPEUIOKCHHBIM  YUUTEIEM  WIIH
cOpPMYIMPOBAHHBIM CAMOCTOSTENIEHO;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (JOPMY TIPEICTaBICHUS HHPOPMAIMH U HIUTFOCTPUPOBATH
pelnraeMble 3aa9u HECIIOKHBIME CXEMaMHU, TuarpaMMaMu, HHOUM rpauKoi U UX KOMOMHAIIMSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIEe el CTBHUS:

B X0JIe OOCYXKJIeHUsI Y4eOHOTOo MaTepualia, pe3yabTaToB JJA0OPATOPHBIX padOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI TIO0 CYIIIECTBY OOCYKJIaeMO# TEeMBbI M BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHUE 33aud H
noiiep kanue O1aroxenaTeIbHOCTH OOIICHNUS;

COTIOCTABJISTh CBOU CYXICHHSI C CY)KJICHUSMHU JIPYTHX YYACTHUKOB JHAJIOTa, OOHAPY)KUBATH Pa3TUIHe
M CXOJICTBO MO3UITHH;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M ITMCBMEHHBIX TEKCTaX;

MyOTMYHO TPEJCTABISITH  PE3YJIbTAThl  BBHITIOJHEHHOTO (PU3WYECKOTO OIBITa  (IKCIEPHMEHTA,
HCCTIe0BaHUs, TIPOCKTA);

MMOHMMATh W WCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIAMBHIYAJIHLHON pa0bOTHI MPU PEIICHUH
KOHKPETHOM (pU3n4YecKoi IpoOIeMsl;

MPUHUMATh IEJIH COBMECTHOM JEesTeNIbHOCTH, OPraHMW30BbIBATH JEHCTBUS MO €€ JOCTHKEHHIO:
pacmpenensaTb poyik, OOCYXIAaTh TPOILECCHl M Pe3yidbTaThl COBMECTHOW paboThl, 00001IaTh MHEHHS
HECKOJIBKUX JTIOACH;

BBITIOJIHATH CBOIO YacTh palOThI, JOCTUTasi KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY HalpaBlICHUIO U
KOOPJIUHUPYS CBOU JEMCTBUS C qPYTUMHU YWICHAMU KOMaH/IbL;

OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOWMI NPOAYKT MO KPHUTEPUSM, CAMOCTOSITEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryiasiTuBHbIe YHHBEpPCaJIbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanmsi:

BBISIBIISITH TIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYyalUsX, TPEOYIOUINX ISl pelieHrs (PU3MUecKux
3HAHUH;

OpUEHTHPOBATHCS B PA3NUYHBIX MOAXOJAX MPHUHATHS pelIeHUH (MHAWBHIyaIbHOE, MPHHSITHE
pElIeHUs B TPYIIe, IPUHITHE PELICHUN TPYIIIOif);

CaMOCTOSITENIbHO COCTABJIATH QITOPUTM peElleHUs (PU3NYEeCKOW 3a7auyd WM IJIaH HUCCIeIOBAaHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MPEAiaraéMble BapUaHThI
peLIeHu;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 pPEIlICHUE.

CaMOKOHTPO.Ib, IMOLMOHAILHBIH HHTEJIEKT:

JaBaTh aJIEKBaTHYIO OIICHKY CUTYaIlMU U TpeJyiaraTh MmiaH e€ U3MeHEeHHUS,

OOBSCHATh TPUYUHBI JOCTHIKEHHS (HEIOCTHKEHHSI) PE3yabTaTOB JEATEIbHOCTH, /1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B JICITEILHOCTH (B TOM YHUCII€ B XOJI BBIMOJHEHUsI (PU3NYECKOTO MCCIICTOBAHHUS
WIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CUTYallUl, YCTaHOBIEHHBIX OIIHOOK,
BO3ZHUKIIUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIOBHSIM.



CTaBHUTH ce0s1 HAa MECTO JIPYroro YeI0BeKa B X0/I€ CIIOPa WK AUCKYCCUU HAa HAYYHYIO TEMY, TIOHUMATh
MOTUBBI, HAMEPEHHS U JIOTUKY APYTOTO.

NpU3HABATh CBOE MPaBO HAa OMMOKY NpPU pPEUICHWH (PU3MYECKUX 3a7ad WM B YTBEPKACHUSX Ha
Hay4YHbIE TEMBI U TaKOE K€ MPaBO JAPYroro.

NPEJIMETHBIE PE3YJIbTATHI
K xoHiy oOyuenust ¢ 7 Knacce npeaMeTHBIE pe3yibTaThl Ha YIIIYOJICHHOM YPOBHE JOJIKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD y OOYHAIOIINXCS YMEHUI:

WCIOJIb30BATh MOHATHUS: (PU3MUYECKHE W XMMHUYECKHE SBJICHUS, HAOIIO/ICHHE, SKCIIEPUMEHT, MOJIEINb,
TUIOTE3a, SAMHUIBI (PU3MUECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHHS BelecTBa (TBEpOE,
KHUJKOE, ra3z000pa3HOe), MEXaHWYECKOE [IBIKCHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpUs, paBHOJACHCTBYIOmAss cwi, Jedopmamms (ynpyras, IUIACTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

YBEPEHHO pa3inyaTh siBieHus (auddysus, TernoBoe IBMKEHUE YACTHI] BELIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE [BW)KCHWE, HWHEPIHsS, B3aMMOJCWCTBUE TeJl, PaBHOBECHE TBEPIBIX TEN C
3aKpEeTUIEHHOW OCBIO BpAIICHWs, Iepefada JaBJIeHHUS TBEPABIMU TeJIaMH, JKUAKOCTIMH W Ta3amH,
aTMoc(epHOE [aBJICHWE, ITUIaBaHWE TeJ, IPEBpAIICHUS MEXaHHWYECKOW DJHEPruH) MO ONHCAHUI0 UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OTBITOB, JEMOHCTPHUPYIONINX JaHHOE (PU3NYIECKOe SIBICHUE,

pacro3HaBaTh MPOSBICHAE M3YYCHHBIX (PM3MUECKUX SBJICHUN B OKpYXKAmOIMEeM MHpe (B TOM YHCIEe
dbu3nveckne SIBICHUS B TPUPOJE: MPUMEPHI JBIKCHUS C PA3IUYHBIMH CKOPOCTSIMH B JKUBOW M HEKUBOU
pHUpoJie, ACUCTBUE CHJI TSDKECTH, TPEHHS, YIPYTOCTH B MPHPOJEC W TEXHHUKE, BIHMSIHUE aTMOCHEPHOTO
JaBIICHWs] Ha JKABOW OpraHW3M, IUIaBaHWE pbHIO, pBIYard B Telie 4YeJOBeKa), TMPU OTOM NEPEBOIUTH
MPaKTUYECKYIO 3a7a9y B YUeOHYIO, BBIJICISTh CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKK ) (U3NYECKUX SBJICHUI;

ONHCHIBATh M3YYEHHBbIE CBOICTBA Tesl M (DU3MUYECKUE SBIICHUSA, HCIOJIB3YS (PU3MUECKHE BEIUYUHBI
(macca, 00bEM, MIOTHOCTDH BEILIECTBA, BpEMs, yTh, CPEIHAS CKOPOCTh, CUJIa YIIPYTOCTH, CUJjla TSDKECTH, BEC
Tela, CUJa TPEHHs, JAaBlieHWEe TBEPAOTO Tena, JaBJCHHE CTOJ0a >KUIKOCTH, BBITAJIKUBAIOLIAS CHIIA,
MexaHu4yeckas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJbl, KOAX(POUIMEHT MOJE3HOro AeUCTBUA
MEXaHHU3MOB, KHHETUYEeCKass M TMOTEHIMalbHAs DJHEPrusi), NpH OMNHCAHUU NPABHILHO TPaKTOBATh
(buznyecKuit CMBICT UCHOJIb3yEMbIX BETUUYHMH, UX 0003HAUCHUS U eIMHUIBI (PU3NUECKUX BEJIUYUH, HAXOIUTh
(dbopMyIibl, CBSI3BIBAIOIINE NAHHYIO (DU3MYECKYIO BEIMYHHY C JIPYTMMH BEJIWYHMHAMH, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tej, (pU3MUecKUe SBJICHUS U MPOLIECCHI, UCIOJB3Ys MPaBUIa CIOKCHUS
cuil (BIOJIb OJTHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, MpaBUiIO paBHOBECHUS phlyara
(6mo0ka), «3070TOE MPABUIIOY» MEXAHUKU, 3aKOH COXPAHEHHUS MEXaHWYECKOW HSHEpruM, MpHU 3TOM JaBaTh
CJIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMaTUYECKOE BHIPAKEHUE;

CTPOUTH MPOCThIe (U3NYECKHE MOJEIH PEaTbHBIX OOBEKTOB, MPOILIECCOB U SIBJICHUMU, BBIACIATH MPH
3TOM CYILECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA O0OBEKTOB, MPOLIECCOB, SIBICHUN, TPUMEHSATH (U3HUECKUE
MOJENu IJs1 O0bsICHEHHS (PU3NUECKUX MPOIECCOB U PEIIeHUs yueOHBIX 3a/a4;

OOBSICHATh (PU3UYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TeNl, B TOM YMCJIE B KOHTEKCTE CUTyallui
IIPAKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa, M pellaTh KayecTBEHHBbIE 3aJaud, B TOM YHCIE Tpelyrolue
YHCIIEHHOTO OI[CHUBAHUS XapaKTePHBIX 3HAUCHUN (PU3UUYECKUX BETHUYHH, MPU 3TOM BBHIOHPATH a/IEKBATHYIO
(U3MYECKYIO MOJIENb, BBISBIATH MPUUMHHO-CIEACTBEHHBIE CBSI3W M BBICTPAWBAThH JIOTUYECKYIO LEMOYKY
paccy)KJeHUH C ONopoil Ha U3ydyeHHble CBOWCTBA (U3UYECKUX SBICHHMH, (U3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJEIH;

pemate pacu€THble 3amaud (B 2—3 ACWCTBHsI) MO HW3ydaeMbIM TeMaM Kypca (HU3UKH, BBIOMpas
aJIeKBaTHYI0 (U3NYECKYI0 MOJENb, C HCIOJb30BAaHHEM 3aKOHOB U (POpPMYJ, CBS3BIBAIOIIMX (PU3NYECKUE
BEITMYMHBI, 3allMChIBATh KPATKOE YCIOBHE M PAa3BEPHYTOE pEIICHHE 3a7aud, BBISBIATH HEAOCTAIOIINE WM
n30BITOYHBIE JaHHBIE, 000CHOBBIBATH BHIOOP METO/a pelIeH s 33/1a41, UCIIOIb30BaTh CIIPABOYHbIE TaHHBIE,



IIPOBOJUTH MaTeMaTH4YECKHE IpeoOpa3oBaHUs M pacuéThl, OLIEHUBATH PEATMCTUYHOCTH IOJYYEHHOIO
3Ha4eHUs1 (PU3UYECKON BEIMYMHBI M OINPEIENATh Pa3MEPHOCTh (DPM3NUECKON BEIMYUHBI, MMOJYYCHHON IMpH
pELICHNUH 3a]1auH;

pacro3HaBaTh MpPOOJIEMBI, KOTOPBHIE MOYKHO pEHIMTh NpPU TMOMOIIM (U3HUECKUX METOJIOB, U
npeJylaraTb OPUEHTHUPOBOYHBINA CIIOCOO pelieHHs, B OMMCAHUHM HCCICIOBAHUS PAcIlO3HABATh MPOBEPsIEMOe
IIpeIoI0KEHNE (TUIIOTE3Y), MHTEPIPETUPOBATD MOJyYECHHBIN PE3yIbTaT;

MIPOBOJIUTH OMBITHI 10 HAOIOJCHUIO (PU3HUYECKHX sBICHUN WK (pruzndeckux cBorcTB Ten (auddysus,
TEIJIOBOE PaCIIMpPEHUE I'a30B, SIBICHUE HHEPLIUU, U3MEHEHUE CKOPOCTHU IIPH B3aUMOIEHCTBUH Tel, NIepeaya
TaBIICHUS JKUJIKOCTBIO W Ta30M, NpOSBICHHE ICUCTBUS aTMOC(EpPHOTO [aBJICHUS, JNEHCTBUE TPOCTBHIX
MEXaHU3MOB): (OPMYJIUPOBATH MPEANONIOKEHHE (TUIMOTE3y) O BO3MOXKHBIX pe3yibTaTax HaOIIOIACHUH,
CaMOCTOSTEIIEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 06opynoBaHust U (OPMYIIMPOBATH BHIBOBI;

MIPOBOJUTH MpPSIMbIE U KOCBEHHbIE W3MEpEHUs (PU3NYECKHX BEJIMYUH (PACCTOSHUE, MPOMENKYTOK
BpEMEHH, Macca Tena, 00bEM Tena, cuila, TeMIeparypa, IUIOTHOCTh KHJIKOCTH M TBEPAOrO Tena, Cuia
TPEHUs] CKOJBKEHHMS, JaBJIEHUE BO3/lyXa, BBITAIKMBAIOIIAsl CHiIa, ACWCTBYIOIIAs Ha TMOrPYKEHHOE B
KUAKOCTb TeNOo, KOIPPUIMEHT TMOJE3HOr0 JIEHMCTBUS MPOCTHIX MEXaHM3MOB) C HCIIOJIb30BAHUEM
aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METOJa U3MEPEHHs, (PUKCUPOBATH MMOKA3aHUs
npuOOpPOB, HAXOJIUTH 3HAUYEHHE HM3MEPSIEMON BEUYMHBI C TIOMOIIBIO YCPEAHEHUS pPE3yJIbTaTOB CEPHUU
W3MEPEHUH U OLIEHUBATh MOTPEIIHOCTh U3MEPEHNN;

MIPOBOJUTH HECJIOKHBIE SKCIIEPUMEHTANIbHbIE MCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH
(3aBUCHMOCTH IYTH pPAaBHOMEPHO JABMJKYILIErocs Tejla OT BPEMEHU JIBWXKEHHUS Tela, CUJIbl TPEHHS
CKOJIbKEHUSI OT CHUJIbI HOPMAJILHOTO JIaBJICHUS, KauecTBa 00pabOTKM MOBEPXHOCTEH Tel M HE3aBUCHMOCTHU
CHJIBl TpEHHs OT IUJIOIIaJ CONPHUKOCHOBEHUS TeEJ, CWJIbl YHOPYTOCTH OT YIMHEHUS MPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJla U OT IUIOTHOCTH KHUJIKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO IOTPY)KEHO T€J0, YCIOBHH IJIaBaHUs Tel, YCIOBHMH
paBHOBECHS pblyara U OJIOKOB): COBMECTHO € yuuTeneM (GOpMYJIMpOBATh 33ady U TMIIOTE3Y UCCIEI0BaHMUS,
CaMOCTOSTEJIBHO IUIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSITEILHO COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
C MCIOJB30BAaHUEM HMHCTPYKLMHU, MPEACTaBIATH MOJIYYE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
TabIuI U TpaMKOB, OLIEHUBATh MTOTPELUIHOCTH, JI€1aTh BEIBOJBI IO PE3yJbTaTaM UCCIIEI0BaHMS;

coOuroaTh MpaBuiIa TEXHUKU 0€3011aCHOTO TpyAa IpH padoTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

yKa3bplBaTh IMPUHLMINbBI JEHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JMHAMOMETp, COOOLIAIOIIUECs COCY/bl, 0apOMETp, pblyar, MOJABMKHBIA U HENOJBIKHBIN OJIOK, HAKIIOHHAS
IJIOCKOCTb;

XapakTepu30BaTb MNPUHIUMbBI JICHCTBUA M3YyYEHHBIX MNPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX IPOLECCOB C ONOpPOM Ha MX ONUCaHusA (B TOM 4YHUCIE: MOALIMIHUKH, YCTPOMHCTBO
BOJIOIIPOBOJIA, THJPABIMYECKUN mpecc, cU(OH, MAaHOMETP, BBICOTOMEp, IMOPIIHEBON HAcoc, apeoMerp),
UCIOJb3ysl 3HAaHUS O CBOHCTBaxX (U3MYECKUX SIBJIEHUH M HeoOXoAuMble (u3HUecKHe 3aKOHbl HU
3aKOHOMEPHOCTH;

UCIOJIb30BATh  CXEMbl M  CXEMaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKHUX  YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHUECKUX MTPOLIECCOB MPHU PEIIEHNH YUeOHO-TIPAaKTUUYECKUX 3a]a4;

NPUBOAUTH TNPUMEPHl (HAXOAUTh HMH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOIo MCIOJIb30BaHUS
¢u3nyeckux 3HAHUM B TIOBCEAHEBHOM XH3HM JUii oOecrmeyeHHs O€30MacHOCTH MpH OOpalleHHH C
npubopamMH U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U COOJIIOJCHNS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXAIOLIEH Cpene;

OCYILIECTBIATH OTOOp MCTOYHUKOB HHGpOpMaLuu (QuU3MUECKOro cojepkanus B HHTepHerTe,
CaMOCTOSTENIbHO (POPMYIIHpPYs TOMCKOBBIN 3ampoc, Ha OCHOBE MMEIOIIUXCS 3HAHUM U MyTEM CpaBHEHMS
Pa3NUYHBIX MCTOYHHUKOB BBIJACIATH MH(DOPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUUBOM MIIM MOXKET OBITH
HEJIOCTOBEPHOM;



UCIOJBb30BATh MPH BBHINOJIHEHUN y4eOHBIX 3aaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (hrusnyeckoro
COJACPpIKaHHuA, CIIPAaBOYHLIC MAaTCpUalibl, pCCYpPChbl CCTU I/IHTepHeT, BJIaACTh HpI/IéMaMI/I KOHCIICKTHUPOBAaHUA
TEKCTa, mpeoOpa3oBaHus HH(POPMAIIUH U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

cO31aBaThb COOCTBEHHBIE KpaTKUC MNHUCbMCHHBIC U YCTHBLIC COO6IJ_ICHI/I$I Ha OCHOBE 2—3 HMCTOYHHMKOB
uHbopManuy (PU3MUECKOTO COACpKAaHUS, B TOM YHCIE MYOJMYHO [enaThb KpaTKue COOoOIIeHUs o
pe3ynbTaTax IMPOEKTOB WM Y4YEOHBIX HCCICIOBAHMM, MPU ITOM TPAMOTHO HCIIOJIB30BATh W3YYEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATH BBICTYINIEHUE IIPE3EHTALIUEN;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHMNA PACIPENCNSITh O00SI3aHHOCTH B TPYIIE B
COOTBCTCTBHH C IIOCTAaBJICHHBIMU 3aJadyaMHu, CJICAUTH 3a BbIIIOJHCHHUEM IIJIaHa [ICﬁCTBHfI, aJICKBAaTHO
OLICHUBAThH cOOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD TPYIIIIHI, BBICTpanuBaTh KOMMYHUKATUBHOC
B3aHMOﬂ€ﬁCTBHC, YYUTBIBAasA MHCHHUEC OKPYKarOInX.

K xoHmy oOydeHust ¢ 8 knacce mpeqMeTHBIE Pe3yabTaThl HA YriyOJIEHHOM YpOBHE JOJDKHBI OTpaXkaTb
copMUPOBAHHOCTH Y 00YJAIOMINXCS YMEHHHI:

WCTIONb30BaTh TMOHATHS (Macca W pa3Mepbl MOJIEKYJd, TEIUIOBOE JIB)KEHHWE aTOMOB M MOJIEKYI,
arperaTHbl€ COCTOSAHUA BCUICCTBA, KPUCTAINIMYCCKUC U aMOp(l)HBIC TCJa, HaCBIHICHHI)IfI n HeHaCBIHIeHHBIfI
nap, crnoco0Obl M3MEHEHHUs BHYTPEHHEW SHEpruu, 3JIEMEHTapHBIM 3JIeKTpUYECKUH 3apsijl, NTPOBOJAHMKH,
MOJYIIPOBOAHHUKH, AWIJICKTPUKH, HCTOYHHKHU IIOCTOSAHHOI'O TOKa, JJICKTPUUCCKOC W MArHUTHOC II0JIA,
ONTHUYECKAsi CUCTEMA) U CUMBOJIUYECKHUM SI3bIK (PU3UKU MIPU PEIIEHNU YUeOHBIX U MPaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyaTh SBJIEHUS (TEIUIOBOE paclIdpeHHe (ckaTue), TEelJoBOe pPaBHOBECHE,
MMOBCPXHOCTHOC HATSXKCHUC, CMAYMBAHUC, KANMUJUIAPHBIC SABJICHUA, UCIIAPCHUEC, KOHACHCAlWs, ITIJIABJIICHHC,
Kpuctajuindanusa, KUIICHHC, CIOCOOBI TCIIONEpEaaun (TeHHOHpOBOJIHOCTB, KOHBCKIIHA, I/ISJ'IyquI/Ie),
TEIUIOBBIE IOTEPH, DIEKTPU3ALUS TEJ, B3aUMOICHCTBHE 3aps/I0B, ICHCTBUS NEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHKE, B3aUMOJICHCTBUE MArHUTOB, IEHCTBHE MArHUTHOTO I10JI HA IPOBOJIHUK C TOKOM) IO ONUCAHHUIO
UX XapaKTepHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIMNX AaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpYXKAIOLIEM MHpE (B TOM 4YHCIE
¢bu3nyeckue SBJIEHUS B MPUPOJE: MOBEPXHOCTHBIE M KAaNWJUIAPHBIE SBICHUSA B NPUPOJE, KPUCTAIIBI B
npupoje, nzaydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHKUE POCHI, TyMaHa, MHe,
CHera, 3JIeKTpUYECKHUe SIBJICHUS B aTMoc(depe, eKTPUUECTBO )KUBBIX OPraHW3MOB, MATHUTHOE 110J1€ 3€MIIH,
Apeiid MmoyocoB, poiab MarHUTHOTO MOJIS AJIS JKU3HU Ha 3emile, MOJIAPHOE CUSHUE), IIPU 3TOM IEPEBOIUTH
IIPAKTUYECKYIO 331a4y B y4eOHYI0, BBIAEIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUYECKUX SIBICHUM;

ONKCBIBATH W3YyYCHHbIE CBOMCTBA TeNl U (PU3MUYECKHE SIBIECHUS, MCIOJB3Ys (U3NUYECKUE BEITMUYMHbI
(TeMmnepaTrypa, BHYTPEHHsSI SHEpPIus, KOJMYECTBO TEMJIOThl, paboTa rasa, yneslbHas TEIIOEMKOCTb
BEIIECTBA, YJAeJbHAas TEIUIOTa IUIABJICHUs, YyJeJIbHAs TeIUIoTa NapooOpa3oBaHus, YAENbHAs TeIuloTa
CrOpaHusi TOIUIMBA, KO3(P(PULUEHT MOJIE3HOT0 AEHCTBHS TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAsl BJIAKXHOCTD
BO3/lyXa, JJIEKTPUUECKUI 3apsj, cuja TOKa, 3JIEKTPUUYECKOE HaNpsKeHUE, COIPOTHBIIEHUE MPOBOJHUKA,
SJIC B 1enu NocTOSHHOTO TOKa, 3JEKTPUUECKOE YAEIbHOE COPOTUBICHHUE BELIECTBA, pab0oTa U MOIIHOCTb
3JIEKTPUYECKOI'0 TOKA), MPU ONMCAHWU TNPABWIBHO TPAKTOBATh (PU3MYECKUH CMBICT MCIOJIb3YEMbIX
BEJIMYUH, X 0003HAUYEHUS U €JUHULBI (U3NUECKUX BEJIIMYUH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(¢U3NYECKyI0 BEIMYUHY C APYTUMH BEJIMYMHAMH, CTPOUTH IPapUKHU U3Yy4E€HHBIX 3aBUCUMOCTEH (PU3MUECKIX
BEJIMYUH;

XapaKTepu30BaTh CBOICTBA Tell, GU3NUECKUE SBIECHUS U MPOLIECCHI, UCIIOJIb3Yysl OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOpHUM CTPOEHMs BEIIEeCTBA, YpaBHEHHME TEIUIOBOrO OanaHca, 3aKOH
COXpaHEeHHUs IEKTPUUYECKOT0 3apsa, 3akoH KynoHa, MpUHIMI CYNepHO3UIMU SIIEKTPUYECKUX MO, 3aKOH
Owma juig yuactka nemnu, npasmwia Kupxroga, 3akon Oma g nosHod nenu, 3akoH /Dxoyns-JIenna, 3akoH
COXpAHEHMs DHEPruy, MpPU ITOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIpaXXEHHUE;



CTPOMTH MPOCTHIE (PU3NYECKUE MOJEIH pEabHBIX 0OBEKTOB, MPOIIECCOB U SBJICHUH, BBIACIATH NPU
3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA 0OBEKTOB, IIPOLIECCOB, SIBICHUM, TPUMEHATH (PU3HIECKHE
MOJIeNH 7151 00bACHEHHS (PU3UYECKHX MPOLIECCOB U PEIICHUs YIeOHBIX 3a/1a4;

OOBSICHATH (PU3NYECKUE SBJICHUS, MPOLIECCH M CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa, W pellaTh KayecTBEHHBIC 3aJaud, B TOM YHCIIE TpeOyrolue
YHCIJICHHOTO OIICHWBAHUS XapaKTCPHBIX 3HAYCHUN (PU3NUECKUX BEIMYMH, TIPU STOM BBIOMPATh a/ICKBATHYIO
(GU3NYECKYI0 MOJETb, BBISIBISITH MPHYUHHO-CIICACTBEHHBIC CBS3M W BBICTPAMBATh JIOTUYECKYIO LENOYKY
paccy)KJeHHH C OINOpOH Ha W3yYCHHbIE CBOWCTBA (U3UYECKUX SIBICHHH, (U3NYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peuliaTh pacué€THble 3aj1aud (C onmopoil Ha 2—3 ypaBHEHHUs) MO M3y4yaeMbIM TeMaM Kypca
¢bu3uky, BBIOMpas afCKBaTHYIO (HU3UYECKYI0 MOJeNb, C HCIOJB30BAHUEM 3aKOHOB U  (OpMYII,
CBSI3BIBAIOIINX (PM3UYECKUE BEIWYHMHBI, 3alMCHIBATH KPAaTKOE YCIOBHE W Pa3BEPHYTOE pEIICHHE 3aJadM,
BBISBJIATh HEJOCTAIOMIME WM W30BITOYHBIE JaHHBIE, OOOCHOBHIBATH BBIOOP METOJA pPEUICHHS 3a/1a4H,
WCTIONb30BaTh CIPAaBOYHBIC JaHHBIC, TPHUMEHATh METOJBI aHalM3a pPa3MEpHOCTEH, WCII0JIB30BaTh
rpadUUecKue METOAbl peIIeHUs 3a/]a4, IPOBOJUTH MaTeMaTWdeckue MpeoOpa3oBaHUs W Pacu&Thl,
OIICHUBATh PEATMCTUYHOCTH MOJYYEHHOTO 3HAYEHUs (PU3MUECKON BEIMYUHBI M OINPENENATh Pa3MEPHOCTD
(bU3NIeCKOi BETUYNHBI, TIOJTYYCHHON TPU PEIICHUH 3a/1a9H;

pacro3HaBaTh MTPOOJEMBI, KOTOPBIE MOXKHO PEIIMTh TIPU TOMOIIH (U3NIECKUX METOAOB, W
npeJyIarath OPUEHTHPOBOYHBINA CITOCOO pEIIeHHs, B ONMMCAHUHU MCCIECIOBAHUS PACIIO3HABATH MTPOBEPIEMOE
MPEIOJI0XKeHNE (TUIIOTE3Y), MHTEPIPETHPOBATh MOTYIEHHBIA PE3yIIbTaT;

MPOBOJIUTH OIBITHI 10 HAOMIOMEHUIO (U3NYECKUX SIBICHUH WIM (PU3HUYECKHX CBOWCTB Tel
(kanWJuIApHBIE SBJICHHS, 3aBUCHMOCTb JAaBICHHsS BO3AyXa OT €ro o0béMa M TEeMIIEpaTypbl, CKOPOCTH
rporiecca OCThIBaHUs (HarpeBaHus1) MPU M3IYYCHUH OT IBETA M3JTydaroniel (MOorIomaroiiei) MOBEpXHOCTH,
CKOPOCTb MCIApEeHUs BOJbI OT TEMIIEPATyphl KUAKOCTH U IUIOIAAN €€ MOBEPXHOCTH, HIEKTPU3ALUSA Tl U
B3aMMOJICHCTBHE DJIEKTPUYECKUX 3aps/iOB, B3aUMOJICHCTBHE IOCTOSIHHBIX MAarHUTOB, BU3YyalU3alusl
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, IEMCTBHUS MarHUTHOTO IOJI HAa NMPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMArHuTa, CBOMCTBAa UIEKTPOJBHUraTeNss IOCTOSHHOIO ToOKa): (opMyaupoBaTh IpoOBEpIEMOE
IpearnosokKeHue (TMIoTe3y) O BO3MOXKHBIX pe3ylbTaTaXx HaOMIOJCHUH, CaMOCTOSITEIbHO COOMpaTh
YCTAHOBKY U3 N30BITOYHOIO Habopa 000py10BaHMs, ONUCHIBATh X0/ OIbITA U (POPMYIUPOBATH BBIBOABI;

IIPOBOJIUTH IpPSIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIMYMH (TeMIepaTypa, OTHOCUTEIbHAs
BJIQXKHOCTh BO3/yXa, CWJIAa TOKA, HAIpsKEHHWE, YAelbHas TEIJIOEMKOCTh BELIECTBA, COINPOTHBIICHHUE
IIPOBOJIHMKA, pab0Ta M MOILHOCTb IEKTPUUYECKOI'O0 TOKA) C HCHOJb30BAHHMEM AHAJIOIOBBIX U IU(PPOBBIX
npubopoB, O0OOCHOBBIBATH BBIOOP METOJAa M3MEPEHUs, (UKCUPOBATH IOKAa3aHHUA HPUOOPOB, HAXOAUTh
3Ha4YeHHUE M3MEpseMOM BEIMUYUHBI C MOMOULIbIO YCPETHEHUs PE3yJbTaTOB CEpUM M3MEPEHHUM U OLIEHUBATh
MOTPELIHOCTh U3MEPEHUH;

IIPOBOJIUTH IKCIIEPUMEHTAIbHBIE HCCIEIOBaHUS 3aBUCUMOCTEN (PU3MUYECKHX BEIMYUH (3aBUCHMOCTb
JIaBJICHHs BO3/yXa OT ero o0bEMa M HarpeBaHMs MM OXJIAXJIEHUs, MCCIIel0OBaHNE SBJICHUS TEIIO0OMeHa
IIPU CMEUIMBAHUU XOJOJHOMN M ropsiueil BOJbl, 3aBUCHMOCTb CONPOTUBIICHUS NMPOBOJHUKA OT €ro JJIUHBI,
IUTOINAJM TOTEPEYHOI0 CEYEHHMs] U YAENbHOTO CONPOTHUBIIEHMS BEIECTBA IPOBOJHHUKA, CHIIBI TOKa,
MIPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAIMPSDKEHUS HA MPOBOJHHUKE, MCCIEOBAHUE IMOCIEI0BATEIbHOTO U
napajyieIbHOT0 CO€AMHEHUH MPOBOJHHUKOB): COBMECTHO C yuHTedeM (OpMyIHpOBaTh 337ady U THUIOTE3Y
UCCIIEIOBAaHUS,  CAMOCTOSITENIbHO  IUIAHMPOBaTh  HUCCIIEOBAaHHE,  CaMOCTOSITEIbHO  COOMpaTh
HKCTIIEPUMEHTAIbHYIO YCTAHOBKY C MCIIOJIb30BaHUEM MHCTPYKLUH, IPEJICTABIIATh MOTy4YE€HHbIE 3aBUCUMOCTH
¢u3nYecKuXx BEIMYMH B BHUAE TaOIUI U TpadUKOB, OIEHHWBATH IOTPELIHOCTH, JeNaTh BBIBOJABI MO
pe3yibTaTaM HCCIeIOBaHUS;

coOuoaTh mpasuiia 0€30MacHOro Tpyaa NpHu padboTte ¢ 1abopaTopHBIM 000PYI0BAHUEM;



XapaKTepU30BaTh TMPUHIUIBI JICHCTBUS HM3YYCHHBIX MPUOOPOB, TEXHUYECKHUX YCTPOWCTB H
TEXHOJIOTMYECKUX TPOILIECCOB C OMOpPOM Ha WX OMHUCaHUs (B TOM YHCIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CYETYUK  DJIGKTPUUYECKOW  DHEPIHH,
AJIEKTPOOCBETUTEIBHBIE TIPUOOPHI, HATPEBATEIBHBIC JICKTPONPUOOPHI (IPUMEPHI), MPEAOXPAHUTENIN U UX
NpUMEHCHHEe B OBITY W TEXHUKE, TMPUMEHEHUE [MOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
AJIEKTPOJIBUTATENIb TIOCTOSIHHOTO TOKA), WCIONB3ys 3HAHUSA O CBOWCTBaX (U3WYCCKUX SBICHHM,
HE00X0IuMbIC (PU3UYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCTHIE TEXHUYCCKHE YCTPOWCTBA W HU3MEPHUTEIBHBIC MPUOOPHI IO CXeMaM |
CXEMaTHUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETpP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CTOpaHHs, OJIIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMBbI JJICKTPUUYCCKUX IENed C
MOCJICJIOBATENIFHBIM W TapaJUIeIbHBIM COCIUHCHHEM JJICMCHTOB, pasiindas YCIOBHBIE 0003HAYCHHS
JJIEMEHTOB DJJICKTPHUYSCKUX IIEMeH, WCIOb30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKA W3YYECHHBIX
TEXHHUYECKUX YCTPOUCTB, U3MEPHUTEILHBIX MPUOOPOB M TEXHOJIOTHYECKHX POIECCOB P PEIICHUH YIeOHO-
MPAKTUYECKUX 3a/1a4;

MPUBOJUTE TPUMEPHl (HAXOJUTh HWHQPOPMAIIMIO O TMPHUMEpax) NPAKTHUYECKOTO WCIIOTh30BAHHUS
¢u3nUecKuX 3HAHWK B TIOBCEJHEBHOW JKHM3HHM JUIsl oOecriedeHus Oe30MacHOCTH TpuU OOpalieHuu ¢
MpUOOpPaMH U TEXHUYCCKUMH YCTPOWCTBAMH, COXPAHECHHSI 3I0POBhS U COOJIFOJICHUS HOPM 3KOJIOTHIECKOTO
MOBEACHUS B OKPYKAIOIIEN CPETIE;

OCYIIIECTBIIATh TOHWCK HH(pOopManuu (GHU3NIEeCKOro cojepkanus B HWHTepHeTe, CaMOCTOSTEIHHO
dbopMyUpysT TOWCKOBBIM 3allpoc, HAa OCHOBE HWMEIONIUXCS 3HAHWUH W CPAaBHEHUS JIOTIOJHUTEIHHBIX
WCTOYHUKOB BBICTATH HMHQPOPMAIUIO, KOTOpas SBJISICTCS TPOTHBOPEYUBOM HMIIU  MOXET OBIThH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPHU BBHITIOJHEHUH YYCOHBIX 3aJJaHH HAYYHO-TIOMYJISAPHYIO JINTEPATYpPy (HPU3UIECKOTO
COJICpKaHUs, CIPABOYHBIC MaTEpPHAIIbl, peCcypchl ceTh MHTEepHeT, BIajaeTh NpuéMaMu KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HH(POpPMAITUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W KpaTKHWE YCTHBIE COOOIIeHHUs, 0000mas uHPOpMaIHO U3
HECKOJIbKUX HCTOYHHUKOB (DU3MUECKOTO COJEp)KaHHUs, B TOM YHUCJIE MyOJIMYHO MPEICTaBIATH PE3YJIbTAThI
MPOCKTHON WJIM MCCIIEIOBATEIBCKON NEATEILHOCTH, MPU 3TOM TPAaMOTHO HCIOJIb30BaTh H3YYCHHBIN
MMOHSATUHWHBIN anmapar Kypca (U3UKH, COITPOBOXKIATh BRICTYIUICHHE MPE3CHTAIUEH;

NP BBIMIOJHCHUH YYEOHBIX TMPOEKTOB M HCCICIOBAHMK (U3MYECKUX TIPOILIECCOB PpaCIPEACIAThH
00s13aHHOCTH B TPYIIIIE B COOTBETCTBHM C IMOCTABJICHHBIMH 3aJa4aMH, CICAWTH 3a BBIMOJHEHHUEM IUIaHa
JEHUCTBUIM W KOPPEKTUPOBAThH €ro, aJeKBATHO OIICHMBATHh COOCTBEHHBIM BKJIAJ B JCATEIHHOCTH T'PYIIIIHI,
BBICTPaMBaTh KOMMYHHUKATUBHOE B3aMMOJCHCTBHE, IPOSBIISAS TOTOBHOCTh pa3pemiaTth KOH(INKTHL

K koHuy oOyueHus ¢ 9 knacce npeIMeTHbIE Pe3ylbTaThbl HAa YriyOJIEHHOM YPOBHE JOJDKHBI OTpa)kaTb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

UCIOJb30BaTh MOHATUA (CUCTEMa OTCU€Ta, OTHOCHUTEIBHOCTh MEXaHMYECKOTO  JBHMKEHMS,
HEBECOMOCTb U MEpPEerpy3kH, IEHTP TSHKECTH, MEXaHMYECKHE BOJIHBI, 3BYK, MH(pa3ByK U YIbTpa3BYK,
JIEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE U3Iy4ECHHE, IIIKAJIA JIEKTPOMarHUTHBIX BOJIH, HCTOYHHUKH CBETA,
OIM30PYKOCTH M JJAIbHO30PKOCTh, CIIEKTPBI UCITYCKaHMS U MOTJIOIIEHUS, aabda-, 0eTa- 1 raMMa-u3iIy4eHus,
M30TOIBI, SZIEpHAst U TEPMOSIIEPHAsl SHEPreTUKA) M CUMBOJIMYECKUH SA3bIK (PU3UKU MIPU PELICHUN Y4eOHBIX U
MIPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3INyaTh SIBIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE IHPSMOJIMHEHHOE JBIM)KEHHE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE MajJeHUe TeJ, JBMWKEHHE IO OKPYKHOCTH,
B3aUMOJICHICTBUE TEJ, PABHOBECHE MAaTEpUAJIbHON TOUYKH, PEAKTUBHOE JIBUKEHHE, HEBECOMOCTb,
KosiebaTenbHOe ABIKEHHE (TApMOHUYECKHE, 3aTYXalOI1e, BHIHYK/ICHHbIE KOJIeOaH!s), pe30HAHC, BOJTHOBOE
JBIDKEHUE (paclpoCTpaHEHHE U OTpa’keHHe 3ByKa, MHTeppepeHurs U Judpakius BOJIH), IpIMOJIUHEIHOe



pacIpoCTpaHEeHHEe, OTPAKEHUE U NPEJIOMIICHHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXEHUE CBETA, PA3JIOKECHUE
0eroro cBera B CIEKTP U CIOXKEHHE CHEKTPAJbHBIX I[BETOB, €CTECTBEHHAs PaJHOAKTUBHOCTD,
BO3HMKHOBEHHUE JIMHENYATOro CIEKTpa M3JIy4YEHMs) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHWE M3YYEHHBIX (PU3MUECKUX SBICHUN B OKpYXKAIOIEM MHpE (B TOM 4YHCIE
¢bu3nveckue SBICHUS B IPUPOEC: IPUIUBHI U OTIIMBBI, JBIKEHHE M1aHeT COTHEYHOW CUCTEMBI, PEaKTHBHOE
JBIKEHHUE KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI,
LlyHAMH, 53XO, IBETa TEJI, ONTHUYECKHE SBJICHUS B INPUPOJE, OMOJIOrMYECKOEe JEHCTBHE BUAMMOIO,
YIBTPapHUOJIIETOBOTO U PEHTICHOBCKOTO HW3IYYCHHM, ©CTCCTBECHHBIH pPAaTUOAKTHBHBIA (OH, KOCMHUYCCKHE
Jy4d, PaJMOaKTUBHOE W3JIy4YE€HUE MPUPOAHBIX MUHEPAJIOB JACHCTBHE pPAJMOAKTUBHBIX H3JIydEHUH Ha
OpraHM3M 4eJIOBEKa), IIPH 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BbIAEIAThH CYIIECTBEHHbBIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

ONKCHIBATh M3YYEHHBbIE CBOICTBA Tel M (DU3MUYECKUE SBIICHUS, HCIOJIB3YS (PU3MUECKHE BEIUYUHBI
(cpenHsis 1 MTHOBEHHAas CKOPOCTb Tejla MPH HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHHUE, NMepeMelleHue Mnpu
PaBHOYCKOPEHHOM MPSAMOJIMHEWHOM JBW)XEHHUH, YIJIOBasi CKOPOCTb, IIEHTPOCTPEMHUTENBHOE YCKOpPEHUE,
CHJIa TPEHHUS, CUJIa YIIPYrOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOJHOIO IMaJIeHHs], BEC Tela, LIEHTP TIKECTH
TBEPAOrO Tela, UMIYJIbC Tejla, MMIYJIbC CUJIbI, MOMEHT CHJbI, MeXaHHueckas paboTa M MOIIHOCTb,
MOTEHIIMAJIbHAS SHEPrusl Tejla, MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAJIbHAsl SHEPTUsl CKATOU
MPYKUHBI, KHHETHUECKasl SHEPIHsl, OJTHAs MeXaHU4YecKas SHEeprus, MepuoJ] U 4acToTa KoyuebaHuil, nepuoa
MaTeMaTHYeCKOro M MPYKUHHOTO MasTHUKOB, JUIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTH
CBETa, IMOKa3zaTejb IPEJIOMIIEHUS Cpefbl), MPH OMHCAHWU MPABUIBHO TPAKTOBATh (DU3MUYECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYeHHs W €OUHUIBI (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMUYMHY C JPYTMMU BEIMYUHAMHU, CTPOUTHh T'padUKU H3YyUEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUYECKHE SBICHUS U IPOIECCHI, HCIOJb3ys 3aKOH COXpaHEHHS
SHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHHMS, MNPHUHLMI CYNEPHO3UIMHM CHJI, NPUHLHI OTHOCUTEIBHOCTH
lNanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, TEOPEMY O KUHETUYECKOUW dHEepruu, 3akoH ['yka,
3aKkOH bepHymiu, 3akOHBI OTpa)KEHUS U NPEJIOMIICHHUS CBeTa, (OpPMYITy TOHKOM JIMH3bBI, IUIaHETapHYIO
MO/IENIb aTOMa, HYKJIOHHYIO MOJEJNIb aTOMHOTO s/Ipa, 3aKOHbl COXPAHEHUs 3apsiJ0BOTO0 M MacCOBOI0 YHCEI
MIpHU SACPHBIX PEAKIHIX, IPH 3TOM pa3iHyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0 MaTeMaTH4eCcKOoe
BBIPAXKEHUE;

CTpOUTH (U3UYECKUE MOJIENHU PEAIbHBIX OOBEKTOB, MPOLECCOB M SBJICHUN, BBIACIATH IPU ITOM
CYIIECTBEHHBIE UM BTOPOCTEIEHHbIE CBOWCTBA OOBEKTOB, MPOIECCOB, SBICHUM, MPUMEHATH (UIUYECKUE
MOJENu Ij1s1 O0bsICHEHHs (PU3NYECKUX MPOIECCOB U PEIIeHUs yueOHBIX 3a/a4;

OOBSACHATh (PU3UYECKUE SIBICHUS, TPOIECCHl M CBOMCTBA TE, B TOM YHUCJIE B KOHTEKCTE CHUTYyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pellaTh KAaueCTBEHHBIE 3aJauyd, B TOM 4HCIE TpeOyroliue
YHCIIEHHOTO OI[CHUBAHUS XapaKTEePHBIX 3HAUCHUN (PU3UYECKUX BEJIMYMH, PU 3TOM BBHIOMPATH aJCKBATHYIO
(U3MYECKYI0 MOJIeNb, BBISBIATH MPUUMHHO-CIEACTBEHHBIE CBSI3W M BBICTPAWBAThH JIOTUYECKYIO LIEMOYKY
paccyxJaeHui u3 2—3 maroB ¢ OMOPOi Ha U3yYeHHbIE CBOMCTBA (PM3UUYECKUX SIBJICHUHN, (PU3HMUECKUE 3aKOHBI,
3aKOHOMEPHOCTH Y MOJEIIN;

YBEPEHHO peliaTh pacy€THBIC 3a7aud MO U3y4aeMbIM TeMaM Kypca (DU3HMKH, BBIOMpAs aJeKBaTHYIO
(bu3MUecKyr0 MOJENb, C HCIOJIB30BaHHEM 3aKOHOB U (OPMYIN, CBS3BIBAIOUINX (PU3UYECKHE BEIMYUHBI,
3aMMChIBaTh KPATKOE YCIIOBUE M Pa3BEPHYTOE PELICHUE 3a/1a4H, BHISBISTH HEJAOCTAIONINE WIH U30BITOUHBIE
JaHHBIE, 00OCHOBBIBATh BHIOOP METOAA PEIICHUS 3a/1a4M, MCIOIb30BaTh CIPABOYHBIE JaHHBIEC, TPUMEHSThH
METO/bl aHaju3a pa3MEpPHOCTEH, HCMONb30BaTh TpadUvecKrue METOJbI pEelIeHUs 3aaad, MPOBOIUTH
MaTeMaTH4eCcKue NpeoOpazoBaHUss M PACU€Thl, OIEHWBATH PEATUCTUYHOCTh MOJTYYEHHOTO 3HAYCHUS



(GU3NYeCKOil BETUYMHBI U ONPEICIATh Pa3MEPHOCTh (U3NUYECKON BEIUYMHBI, MOJYYCHHON MPU peIIeHUH
3aJauu;

pacrio3HaBaTb HpO6JI€MbI, KOTOPBIC MOXHO PCHIMTL IpU TTOMOIIH (1)I/I3I/I‘-ICCKI/IX METOOOB, H
npeJylaratb OPUEHTHUPOBOYHBINA CIIOCOO pelieHHs, B OMMCAHUHM HCCIECIOBAHUS PAcIlO3HABATh MPOBEPsIEMOe
MPCAIIOJIOKCHUC (FI/IHOT€3y), OLCHUBATH MPaBUIIBHOCTDb nopsAaaka IMPOBCACHUA HUCCIICAOBAaHUAA,
MHTEPIIPETUPOBATH IMOJYYEHHBIN pPE3yibTaT;

MIPOBOJIUTH OTIBITHI TI0 HAOMIOJACHUIO (DU3NYECKUX SBICHUNA MM (PU3UYECKUX CBOWCTB Tel (M3ydeHHE
BTOpOTO 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHHS YHEPTHH, 3aKOHA COXPAaHEHHs MMITYJbCa, JICHCTBHE 3aKOHA
bepHymin ¥ BO3HMKHOBEHHME MOJBbEMHOM CUJIBI KpbUIA, 3aBUCUMOCTb IEpHUOJAA KoJI€OaHWM IPYKMHHOTO
MadTHHKa OT MAcCChI I'py3a " JKECTKOCTU IPY>XXUHBI U HC3aBUCUMOCTL OT aMIUIMTYJAbl MaJIbIX KOJIG621HPII>1,
NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pPAa3JIoKEHHE Oeoro cBeTa B CHEKTP, HM3YYECHHUE CBOMCTB
M300pakeHHsT B TJIOCKOM 3€pKajie M CBOMCTB M300pakeHUsl MpeMeTa B coOMparomieit JinH3e, HabloieHne
CIUIOIIHBIX MW JIMHEHYaThIX CIEKTPOB U3Iy4eHUs): (POpMyIHpoBaTh IMPOBEPSEMOE MPEANOIOKEHUE
(rumoTe3y) O BO3MOXHBIX pe3yJlbTaTax HaONIOEHUN, CaMOCTOSTENbHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOTO HabOpa 000PYAOBaHMSI, OIMCHIBATH X0 OIBbITa U (OPMYIUPOBATH BHIBO/IBI;

MPOBOJIUTH TPH HEOOXOTUMOCTH CEpUI0 TIPSAMBIX HW3MEPEHWH, OIpeneNss CpeiHee 3HaYCHHE
U3MepsAEeMOil BETMYMHBI U OMNpeeNsis NOTPEelIHOCTh Pe3yAbTaTOB MPSAMBIX HM3MEPEHUN, OOOCHOBBIBATH
BBIOOD crtoco0a n3mMepeHus! (M3MEpPUTEIILHOTO MPUOopa);

MIPOBOJUTH KOCBEHHbIE U3MepeHusl (U3NYECKUX BEIUUUH (CPEHSSI CKOPOCTh U YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJIHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KO3 (PPHUIMEHT
TPEHUsSI CKOJIBKEHHsSI, MEXaHWYeCKas padoTa W MOIHOCTh, YaCTOTa M TEPHOJ] KOJIEOAHUH MaTEeMaTHIECKOTO
U TPYKUHHOTO MAasTHUKOB, (POKyCHOe paccTosiHHMe coOuparomei JIuH3bl W €€ ONTHYecKas Cuia,
pagoaKTUBHBIA (POH) C HCIIOIB30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP
METO0/1a U3MEPEHUs, IIJIAHUPOBATh U3MEPEHUS], CAMOCTOSITENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
BBIYHCIISATh 3HAUEHHWE BEJIWYUHBI M aHAIM3UPOBATh IOJYYEHHBbIE PE3yJIbTaThl, OLIEHHWBAs MOTPEUIHOCTH
Pe3yIbTaTOB KOCBEHHBIX U3MEPEHUI;

MIPOBOJUTH AKCIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTENH (U3NYECKUX BEIMYUH (3aBHCHUMOCTD
MyTU OT BPEMEHH IMPU PABHOYCKOPEHHOM JBM)KEHHUU 0€3 Ha4allbHOM CKOPOCTH, 3aBUCUMOCTh CHUJIBI TPEHUS
CKOJIbKEHUSI OT CHJIBI HOPMAJIbHOTO JIaBJICHMUs, TIepruoia KoJeOaHn MaTeMaTHYeCKOr0 MasiTHUKA OT JITHHbI
HUTH, OTNIpe/IeTICHHE YCKOPEHUsI CBOOOHOTO MaACHHUsS, UCCIeI0BAaHUE N3MEHEHHS BEJIMUMHBI ¥ HANIPaBJICHUS
MHIYKIIMOHHOTO TOKAa, 3aBUCUMOCTb YIJla OTPa)KEHUs CBETa OT yrjia MaJeHus, yriia MpeioMJIeHHs OT yria
MaJIeHUsl CBETOBOTO JIyda, UCCIIEIOBAaHUE TPEKOB: U3MEPEHUE DHEPIrUU YacTULBI 10 TOPMO3HOMY IyTH (110
doTorpadusim)): coBMeCTHO ¢ yuurenem (GopMynHpoBaTh 3adadyy M TUINOTE3y HCCIEAOBAHHUA,
CaMOCTOSITENILHO TUIAHUPOBATh MCCIEAOBAHNE, CAMOCTOSATEIBHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY,
MIPEJICTaBJIATh MOJIYYCHHbIE 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAEC TaOMUI] U rpadHKOB, OIEHUBATH
MOTPEIIHOCTH, JeNaTh BBIBOJBI MO pe3yabTaTaM HCCIEI0BAHNUS;

coOiroaTh mpaBuiIa 0€30MacHOTo Tpy/a npu padoTe ¢ 1a00paTOPHBIM 000PYAOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB, TEXHUYECKHX YCTPOMCTB H
TEXHOJIOTHYECKHUX MPOIECCOB C OMOPOM Ha WX OMHUCAHMS (B TOM YHCIE: CIIUIOMETP, NATYUKHU TOJIO0KESHHUS,
paccTOosiHMS U YCKOPEHHs, pakeTa, 3XOJIOT, OYKH, MEepUCKom, (oToamnmapar, MHKPOCKOI, TEJIECKOIl,
ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibCcoHa), MCIONB3ysd 3HAHUS O CBOMCTBAX
busznueckux SABIGHUH U HEoOXoAMMbIe (U3NYECKHEe 3aKOHOMEPHOCTH, WCIOIb30BaTh CXEMbl U
CXEMaTHYHbIE PHUCYHKH U3YYCHHBIX TEXHMYECKHUX YCTPOWCTB, HU3MEPHUTENbHBIX MNpHOOPOB U
TEXHOJIOTHYECKUX IPOLIECCOB IPHU pEIIeHUH Y4YeOHO-TPAKTUYECKUX 3a/a4, ONTHYECKHE CXEMbI s
MOCTPOEHHsSI U300pakeHMH B TUIOCKOM 3epKajie U coOuparoliei IMH3e;

MPUBOJUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMEpax) MPAKTHUYECKOTO HCIOIh30BAHUS
¢u3nUecKux 3HAHUH B TIOBCEAHEBHOM XH3HHM JUii oOecrmeyeHHs Oe30MacHOCTH MpH OOpalleHHH C



npubopamMy U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 370POBBS U COONIIOJICHUS HOPM SKOJIOTUYECKOTO
MOBEACHUS B OKPYKAOLIEH CPELIE;

OCYILIECTBIIATh TMOUCK HH(opManuu (U3NYECKOro coaepkaHusi B VHTepHeTe, CaMOCTOSITEIHHO
(bopMynupysi TOUCKOBBIN 3aMpOC, HAXOAUTH MYTH ONPEACTICHUS JOCTOBEPHOCTHU MOIYYCHHON MH(OpMAIUu
Ha OCHOBE UMEIOIINXCS 3HAHUM U JOTIOJHUTEIbHBIX UCTOYHUKOB;

WCTIOJIb30BATh MPH BBHINOJIHEHWN y4eOHBIX 3aaHUil HAYYHO-TIOMYJSPHYIO JIUTEPATypy (rusndeckoro
COJIepKaHUs, CIPABOYHBIE MaTEPHUAIIbI, pecypchl ceTh MHTEepHET, BIaaeTh NpUEMAMHM KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHNS Ha OCHOBE MH(POPMAIIUU U3 HECKOJIBKHX
HUCTOYHUKOB (PU3UYECKOTO COJACpPXKAHUA, MYOIMYHO TIPEACTABIATH PE3yJAbTaThl MPOCKTHON WM
HCCIEA0BATENIBCKON JEATEIIBHOCTU IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3Y4YECHHBIM IOHATHWHBIN anmapar
M3y4aeMoro paszena (U3MKM M CONPOBOXKAATH BBICTYIUIEHUE IpEe3eHTaluell ¢ y4éToM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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