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OdenepanpHass pabouas TporpaMma Mo ydeOHOMYy Tipeamery «Dusmkay
(yrinyOneHHbIH ypoBeHb) (mpeaMeTHas o0macTh «EcTecTBeHHO-HAy4YHBIE MPEIMETHI)
(mamee cCOOTBETCTBEHHO — Mporpamma mo ¢usnke, (pu3rKa) BKIIOYACT MOSICHUTEIBHYIO
3aMHCKy, COJepKaHUE OOy4deHUs, IIAHUPYEMBIE Pe3ylbTaThl OCBOCHUS MPOTPAMMBI
1o pusmKe, TeMaTHYECKOE MIIAHNPOBAHUE.

IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsI COCTaBIIEHA
Ha OCHOBE TOJIOKEHHI 1 TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS Ha YIiyOJIEHHOM YpOBHE
OCHOBHOHM 00pazoBaresibHOW mporpammsl, mnpeacraBieHHbix B PI'OC 000, a Takxke
¢ yueToM (penepasibHOM pabouell mporpaMMbl BOCIIUTAHUS U KOHUEIIUH MPEoIaBaHus
y4ueOHoro npeamera «Puszuka.

Copepxanue mnporpamMmbl 10 (U3MKE HANpPaBIE€HO Ha  YIOBIETBOPEHHUE
MOBBIIICHHBIX 3aIPOCOB 00YyYarOUIUXCsl, CTpEMIIMXCcA K 0osiee TiTyOOKOMY OCBOEHUIO
¢usznyeckux 3HaHWK, W Ha (POPMUPOBAHHE E€CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyuaromuxcs. B mporpamme mo Qu3uke Y4YUTBHIBAIOTCSI BO3MOXHOCTH Y4YEOHOIO
npeaMera B peanuzanuu TpedoBanuit ®I'OC OOO k MmIaHUPYEMBIM JHUYHOCTHBIM
U METalpeIMETHbIM pe3yjbTaTaM OOyYeHHs, a TakK€ MEXKIIPEIMETHbIE CBS3H
€CTECTBEHHO-HAYYHbIX y4Y€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
o0OpazoBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeneseHre Y4yeOHOro marepuaia
no roaam oOyueHus (MO KJjaccam), TpejjiaraetT NPUMEPHYIO MOCIEI0BaTeIbHOCTh
U3yYEHHUsl TeM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOIO COICpPXKAHUS U ydeTe
BO3PAaCTHBIX OCOOCHHOCTEHN 00yUaroIXCs.

[IporpamMma no ¢u3uke pazpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKONW MOMOIIU
YUHTEII0 B CO3IaHUH paboyeld MporpaMMsl 1o y4eOHOMY MPEAMETY.

®u3uka ABISIETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUA,
U3y4aeMbIX XUMHUEH, Ouosiorued, acTpoHoMmHued U ¢usmdeckor reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAY4YHYI0 KapTHHY MHUpaA, MPEIOCTaBIIsIeT HaubOosee sCHbIC
oOpa3ipl MPUMEHEHHs HAYYHOrO MeETOoJla MO3HaHHs, TO €CTh crnoco0a MOoJydyeHUus
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 TJaBHBIX 3ajad  (U3UYECKOr0 O0Opa30BaHHMS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH U HHTEpeca
K HayKe y OOy4arommxcs.

N3ydyenne ¢u3nMku Ha yriiyOJIEHHOM YpPOBHE IMpPENIoJiaraeT YBEpEHHOE BIIaJICHUE
CIEIYIOIUMUA  KOMIETEHTHOCTSIMH,  XapaKTepPU3YIOIIUMU  €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

HAY4YHO OOBSICHATH SIBICHUS;

OLICHUBATh Y MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMS;
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MHTEPIPETUPOBATh  JAHHBIE W  HCIOJb30BaTh HAy4YHBIE JI0KA3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enn n3yuenus GU3NKU HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEACICHBI
B KOHIIENIMU TMpernojaaBaHusi ydeOHoro mnpenMera «®Pusuka» B 00pa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoin Oenepanuu, PEATU3YIOLINX OCHOBHEIE
0011e00pazoBaTeNbHbIE TPOrPAMMBI.

Lenu nzydenus GU3NKU HA YIIIyOJIEHHOM YPOBHE:

pa3BUTHE HHTEPECA U CTPEMIICHUS 00YUAIOIIUXCS K HAYYHOMY U3YUYEHUIO IPUPOIBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUN O HAy4HOM MeETOAE TMO3HaHUs U (GOpMHUpPOBAHUE
UCCJIEI0BATEIBCKOIO OTHOWIECHUS K OKPYKaIOLIUM SIBJICHUSIM;

(opMHpOBaHME HAYYHOTO MHMPOBO33PEHHSI KAaK pe3yibTaTa HW3Y4YEHUS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

(opMHpOBaHWE YMEHUH TOPUMEHATh (U3MUYECKUME 3HAHUS W HAy4yHBIE
JI0KAa3aTeNIbCTBA 151 OOBACHEHUS OKPY>KAIOIIUX SIBICHHUI;

(opMHpOBaHHE TMpPEACTaBICHU O ponu (GU3UKKA U Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeid MmpodecCuoHATbHON
NEeSATENbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBIICHUY;

(opMHpOBaHKE TOTOBHOCTH K JIaJbHEHIIEMY M3YUYEHUIO (DU3UKHU HA Yri1yOJIeHHOM
YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiiei 00ydeHHst Ha ypOBHE CpeIHEro oOLIero
o0Opa3oBaHMs.

JlocTrxeHre 2TUX IeJed MporpamMmel 1o (pu3rke Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIIEUNBAETCS PEIICHUEM CIICTYIONINUX 3a/1a4:

NpUOOpETEeHNUE 3HAHUKW O JUCKPETHOM CTPOCHHM BEIIECTBA, MEXAaHUYECKUX,
TETJIOBBIX, JIGKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MPUOOPETECHUE YMEHHUI aHAJIU3UPOBATh M OOBSACHATh (PU3NUECKUE SBICHUS
Ha OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHME METOJIOB PEIICHUS PACUETHBIX M KadyeCTBEHHBIX 3aad, TPeOYIOMIMX
CO37]aHUsl U UCIOJIb30BaHUsl (PU3UYECKUX MOJEIeH, BKIIIoUas TBOPUYECKUE U MPAKTUKO-
OPUEHTUPOBAHHBIE 33]1a4U;

pPa3BUTHE HCCIEIOBATEIbCKAX YMCHUI: HAOMIOJaTh SBICHUA W HW3MEPATH
¢u3nueckrue BEIWYWHBI, BBIIBUTATh THIOTE3bl W TMpeiarath JKCMEPUMEHTATbHBIC
CIOCOOBI WX TMPOBEPKH, IUIAHUPOBATH W MPOBOJUTH OIBITHI, IKCIEPUMEHTATHHBIC
HCCIIEIOBAHMS], aHATM3UPOBATH MOJYYEHHBIE JaHHBIE U IPOBOJIUTH BHIBOJBIL;

OCBOCHHE MPUEMOB pabOThl ¢ MHPpOpMaNUEH (HU3UIECKOTO COACPIKAHUS, BKITFOUAS
MH(GOPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKU, UHTEPIIPETALUS U KPUTHUECKOE
OlleHHMBaHUE UH(GOpPMAIUH;

3HAKOMCTBO €O cdepamu mpodeCcCHOHATBPHON —ACSITEIBHOCTH, CBSI3AHHBIMU
C (u3MKOW, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHXKEHHUSAX
(u3nyecKoil HayKu.



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yrryOlIeHHBIH YPOBEHB)

OO111ee 4nca0 4acoB, peKOMEHOBAHHBIX I W3Y4YeHHs (PU3UKU Ha yriyOJeHHOM
ypoBHe, — 340 gacoB: B 7 kiacce — 102 yaca (3 gaca B Heneno), B 8 kinacce — 102 yaca
(3 waca B Hexemo), B 9 kmacce — 136 wyacoB (4 yaca B Hememo). [lpu sTom
U3 00s3aTenbHONM dYacTW Y4YeOHOro IjiaHa BblAensercs: B 7/ kiacce — 68 dyacos
(2 gaca B Henmeno), B 8 kiacce — 68 vacoB (2 uaca B Henemo), B 9 kmacce — 102 yaca
(3 gaca B HezemIO).

[Ipensaraemslii B mporpamme no Gu3mnKe nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX
paboT sBIsIETCS pPEKOMEHAATEIbHBIM, YYHUTENIb JellaeT BbIOOp MpH MPOBEACHUU
7a00opaTOpHbIX pabOT ¥ OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOCHHOCTEM
oOy4aromuxcs, CHUCKAa OJKCIEPUMEHTAJbHBIX 3aJaHui, TMpesiaraeMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa M0 (U3HKe.

Bo3moxHa KOppeKkTHpOBKa OOIIETr0 YUCIIa YaCOB, PEKOMEHIOBAaHHBIX JUIsSl U3YUYEHUS
npenMera, ¢ y4eTOM WHIUBUAYaJIbHOTO TOAXO0Ja O0pa30BaTEIbHBIX OpraHU3aIUil
K YIUIYOJICHHOMY W3Y4YeHUI0 (U3HKHA, B paMKax COOJIOJEHUS TUTHEHUYECKUX
HOPMAaTUBOB K HeIeTbHON 00pa30BaTEIbHOM HAarpy3Ke.



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yrryOlIeHHBIH YPOBEHB)

COIEPKAHUE OBYUEHUSA
7 KUIIACC
du3nka u ee poJib B MO3HAHNH OKPY:KAIOLIEro MUPa
®duszuka — Hayka O mpupoje. SIBIeHUS NpUPOABI (IIEMEHTHI COJEP KAHMUS,

BKJIIOYAIOUIME MEXKIPEAMETHbIE CBS3H). DU3MUECKUE SBICHHUS: MEXaHUYECKUE,
TEIUIOBBIE, MIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®duznueckne BeauuuHBL. Pa3mepHocTs. EnuHunel  GusnyecKux — BEIMYUH.
W3mepenue ¢usndyeckux BeNUYMH. JTajoHbl. Pusznyeckue npubopsl. llena neneHwus.
[Torpemnocts u3mepenuit. [lpaBuna 6ezonacHoro Tpyaa mpu padore ¢ 1a00paTOpHBIM
o0opynoBanueM. MexayHaponHas cuctema eauHull. [lepeBol BHECUCTEMHBIX €IUHUI]
B equHNILI CU.

Kak ¢usuka m npyrue ecrecTBEHHblE HayKM H3y4aroT npupoay. EcrecTBeHHO-
Hay4HbI METOJ MO3HaHUs: HAOII0JeHUE, TOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBH)KCHHE
TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE T'MIOTE3, OOBSICHEHHE HAOIIOAAEMOrO SIBICHHUS.
Onucanue pU3NIECKUX SBICHUM C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu

Mexanunueckue, TEIUIOBbIC, JJICKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
SIBJICHUSL.

duznyueckue NpuoOpkI U MPoLieypa MPSMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prUOOPOM.

JlabopamopHhwvie pabomul u onvimol

OnpeneneHue 1eHbI JeJeHUs Kbl K3MEPUTEIIBHOTO MpUoopa.

N3mepenune paccTossHUM.

N3mepenue momaau u oobemMa. MeTo | majieTKy.

N3mepenue BpeMeHu.

N3mepenne oObema JKUJIKOCTH U TBEPAOTO TeTa.

Ornpenenenue pa3MepoB MajbIX Tel. MeToa psaaoB.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE TMIOTE3bI: JAIBHOCTH IMOJETA IIApUKa,
MyIIEHHOTO TOPU30HTANIBHO, TEM OO0JIbIIEe, YeM OOJIbIlIe BHICOTA ITyCKA.

IIepBoHaya/ibHBIE CBEICHUSI 0 CTPOCHUM BEleCTBA

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJIbI, MX pa3Mepbl U Macchbl. OTBITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yacTull BemlecTBa. CBsi3b CKOPOCTHU ABUKECHHS YaCTHUIL C TEMIIEPATYPOIl.
Bbpoynosckoe aBuwxkenue. Juddysus. BzaumoaeiicTBre 4acTull BEIIECTBA: MIPUTHKEHHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, MKUJIKOCTEM M TBEPIbIX
(kpuctamnuyeckux) Tea. B3auMocBsi3b MEXAy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U KX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueMm. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.
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Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO TBUKEHUS.

Habmonenue nuddysumn.

HaGmonenue siBneHud, OOBACHSIOUIMXCA TMPUTSHKEHHEM WIM OTTAIKUBAaHUEM
YJaCTHI] BEIIECTRA.

JlabopamopHwvie pabomul u onvimol
OreHnka quamMeTpa aToMa METOZIOM PSOB (C HCTOIb30BaHueM (hoTorpadmii).
OnbIThl 110 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITh MO OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJISIPHOTO TIPUTSKEHUSI.

JIBH:xeHMe U B3auMO/ielicTBHE TeJl

Mexanunueckoe aBuxxeHue. [1yTe u nepemenienne. PaBHOMEpHOE U HEPAaBHOMEPHOE
nekenue. CBoOOJHOE TMaJieHWe Kak MpUMEpP HEPABHOMEPHOTO JBUKCHHUS TeEl.
Cxopoctb. CpefHsisa CKOpOCTh PU HEPABHOMEPHOM JBUKEHUH. PacueT myTu U BpeMEHU
JBUKEHUS.

['paduxu 3aBUCMMOCTEN BEJMYWH, OMHMCHIBAIOMIMX JBMXKeHUE. OOIue MoHATUSA
00 OTHOCHUTENBHOCTH JBWXKEHUsA. CIIOKEHUE CKOpPOCTeH sl TeJ, ABMKYIIUXCS
napajuieiabHO.

SBneHne nHepurn. 3aKOH MHEpUUHU. B3auMoaencTBre Tell Kak MPUYMHA U3MEHEHUS
CKOpOCTH JBMXKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B MOCTYNATEIIbHOM
nBrxkeHuu. [1moTHOCTh BemecTBa. CBA3b MIIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHHULIE
oObeMa BemectBa. Cmecu U cruiaBbl. [loBepXHOCTHAS U JIMHEWHAS TUIOTHOCTD.

Cuita kak XapakTepucTuka B3auMozaencTsus Ten. Cuia ynpyroctu M 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBI0 TMHAMOMETpA. SBJIEHUE TATOTEHUS U crJia TskecTu. Crna
TSXKECTU Ha Apyrux ranerax. Bec tena. HeBecomocTs. CnoxxeHne cui, HanpaBJICHHBIX
no ojxHoud mnpsimou. PaBHogmeilcTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUA
Y TPEHUE TTOKOsI, BA3KOE TpeHUe. TpeHue B Npupoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHn4ecKoro IBMKCHHS Tela.
N3mepenune CKopoCcTH PSMOJIMHENHOTO IBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
Ha6nronenue nusmMeHeHus CKOPOCTH MPY B3aUMOICHCTBUH TE.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.
CroxeHue cuil, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHwvie pabomul u onvimol

OrnpeneneHne CKOPOCTH PABHOMEPHOIO JIBHKEHUS (IIapUKA B )KUIAKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOKJIS U TaK J1ajiee).

Onpenenenue cpeaHell CKOPOCTU CKOJIbKEHHS OpyCKa WIIH IIapyKa M0 HAKJIOHHOU
IJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO Tea.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsikeHus (aedhopMalivu) Mpy>KUHbI
OT IPUJI0KEHHOW CUJIBL.



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yrryOlIeHHBIH YPOBEHB)

OHBITBI, ACMOHCTPUPYHOMIUC 3aBUCHUMOCTb CHJIbBI TPCHUA CKOJBXCHHA OT CHUJIbI
JaBJICHUA U XapaKTCpa COMMPHUKACAIOIINXCA HOBerHOCTeﬁ.

/laBJjieHMe TBEPABIX TeJl, KUIKOCTEl U ra3oB

Hanenue. Cuna pgaiaeHusi. CrnocoObl YMEHBUICHUS W YBEIUYCHHS J1aBJICHUS.
JlaBnenue raza. 3aBUCHMOCTH JIaBlIeHUs rasa oT oObeMa u temmeparypsl. [lepengauda
JABJICHUS! TBEPABIMU TEJIaMHU, )KUIKOCTIMH U razamu. 3akoH [lackans. [ITneBMaTuueckue
MAII{HBI.

3aBUCUMOCTH JABJICHHS XKUIKOCTH OT TNIYOMHBI MOTpyXKeHUs. ['nuapocraruueckuii
napanokc. CooOmatonuecs cocynbl. ['mapaBnuyeckue mexaHusMbl. Mcrnosib3oBaHue
BBICOKHUX JIaBJICHUU B COBPEMEHHBIX TEXHOJOTUSIX. Y CTPOMCTBO BOAOIPOBO/IA.

Atmochepa 3emsn u atmocdepHoe JnaBieHue. [IpuduHBI CyIIECTBOBaHUS
Bo3ymHON o0osouku 3emiu. Onweir  Toppuuermmm. WM3mepenue armochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EPHOTO JaBJIEHHUs] OT BBICOTHI HAaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO J1aBJICHUS.

JlelicTBUE >KMAKOCTM M ra3a Ha MOTPYKEHHOE B HHMX TeJo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH ApxuMmesna. YCIOBUE BO3HHUKHOBEHHUS BBITAJIKUBAIOIICH
(apxuMmenoBoif) cuibl, moaTekanue. [naBanue Ten. Bo3ayxormnaBanue.

Jlemoncmpayuu

3aBHUCUMOCTH JIABJIEHUS Fa3a OT TEMIIEPATYPHI.

[lepenaua gaBineHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs CoOCy/ibl.

['mapaBnnuecknii mpecc.

[IposiBnenue aeiicTBUs aTMOC(EPHOTO TABICHUS.

Cudos.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIBI OT 00BheMa NMOTPYKEHHOHN B KHUIKOCTh YaCTH
TeJla U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1UIaBaHWA TEN: IUIABAHWE WM TOTPYKEHUE Tell B 3aBUCUMOCTH
OT COOTHOWIEHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT oO0ObeMa NOTPYKEHHOU
B JKHJIKOCTb YaCTH TeJIA.

OnpeneneHue BBITAIKUBAKOIIEH CHJIbI, JEHWCTBYIOIIEH Ha TEJNO, IOrPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIICH CWIbL, JCUCTBYIOIIEH Ha TEJO
B JKHJIKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIbI, IEUCTBYIOLIEH
Ha TeJIO B )KHUJIKOCTH, OT 00beMa MOrPy>KEHHOH B KHUJIKOCTh YacTH TeJa U OT INIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa Wiy KOHCTPYMPOBAHHUE JIOAKHA U OIPEACIICHUE €€
IPY30MI0IbEMHOCTH.
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Pa0doTa 1 MOIIHOCTb. JHEprus

Mexanuueckass paboTta AJii CUJ, HANpPaBICHHBIX BIOJb JUHHUH TEPEMEIICHUS.
MonHoCTb.

[IpocTbie ME€XaHU3MBI: pblYar, BOPOT, OJIOK, MOJUCHACT, HAKJIOHHAS IJIOCKOCTD,
HOXXHUYHBIM MexaHu3M. MomeHT cuibl. PaBHOoBecue pseiuara. IIpaBuio MOMEHTOB.
[IpumeneHne mpaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXAaHUKH.
KITJI npocteix wmexaHusmoB. IIpocTbie MexaHuU3Mbl B OBITY, TEXHHKE, KUBBIX
OpraHu3Max.

Mexanunueckas sHeprusi. Kunernueckast u noreHuuainbHas s1eprus. [Ipespamnienue
OJIHOTO BHJla MEXaHMYECKON AHEPIUU B JIPYroi. 3aKOH COXPaHEHHUs U MpEeBpallCHUs
SHEPTrUH B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsI MPOCTHIX MEXAaHU3MOB.

Jlabopamophvie pabomvi u onvimol

HccnenoBanue ycmoBuil paBHOBECHS pblyara.

N3mepenne KII/] HakKIOHHON IUTIOCKOCTH.

N3yuenue npaBuiia peryara JJis MOJABHKHOTO U HEMOJIBHXKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuKHOTO 1 HETIOJBUKHOTO OJIOKA.

Onpenenenue pabOThl CUJIbI YIPYTOCTH MNPU TMOABEME T'PY30B MPU MOMOIIU
MOJIBMKHOTO OJ10Ka.

N3ydeHne 3ak0Ha COXpaHEHUSI MEXAHUYECKON SHEPIUH.

8 KVIACC

TenoBble siBJIeHUS

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BEILIECTBA.
Macca u pazmepsl aTOMOB 1 MOJIEKYJL. OMBIThI, MTOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBepAOro, SKMAKOTO W Ta3000pa3HOrO0  COCTOSIHUM  BEIECTBA.
Kpucramnmmueckne u amopdubsie Tema. ['padeH — HOBBIM Marepuan JUisi HOBBIX
TEeXHOJIOTUH. TeXHOJIOTHU MOJyYeHUSI UCKYCCTBEHHBIX aiMa30B. OObSICHEHHE CBOMCTB
ra3oB, )KUIKOCTEH M TBEPJIbIX TE€J HA OCHOBE MOJIOKEHUN MOJEKYJISIPHO-KUHETUYECKOU
Teopud. [IOBEpXHOCTHOE HATSKEHHE, CMAYMBAHUE, KAIIWUIAPHBIEC SBJICHHS. TernoBoe
paciIMpeHre U ckaTthe. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00beMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTypbl €O CpEAHEH KHUHETHYECKOM HHEprueu
TEIUIOBOTO JBUKEHHUSI YaCTHULL. TeMIIepaTypHbIC IIKaJIbI.

Buytpennsisa sueprusi. CnocoObl U3BMEHEHHs] BHYTPEHHEW 3HEPIruu: Terionepeaayda
U CcoBepuieHne paboTel. Bumel Temionepemaydu: TEMJIOMPOBOAHOCTh, KOHBEKITHSA,
u3nydenre. Buapl Temonepenadn B mpupoae W TexHuke. HeoOpaTuMocTh TEMIOBBIX
IIPOLIECCOB.
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KomnuectBo Temwiorel. YaenabHas TEIUIOEMKOCTh BEIIECTBA. 1 e€ILIOOOMEH
U TEIJIOBOE paBHOBecHe. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEII0BOTO OanaHca.

[InaBneHne M OTBEPACBAHME KPUCTAIIMUECKHMX BEHIECTB. YJENbHAas TEIIOTa
miaBieHus. IlapooOpazoBanume u koHaeHcanus. Mcmapenue. Kumnenwe. VY paenbHas
TEIJIOTa MapooOpa3oBaHUs. 3aBUCUMOCTbh TEMIIEPATYyphl KUIIEHUS OT aTMOC(EepHOro
nasieHus. HachlleHHBIM 1 HEHACBIIICHHBIN Nap. BiaxxHOCTh BO3ayXa.

DHeprus ToIIuBa. Y iejibHasl TeIioTa CrOpaHusl.

[Tpunmmner paboTh! TeroBbIX apurateneit. KI1J TeroBoro neurarens. TemioBbie
JBUTATENM U 3alIMTA OKPYKAIOWIEH cpeapl. TennoBble MOTEpH B TEILUIOCETSIX.

3aKOH COXpaHEHUSI W TPEBpAllCHUS SHEPTrUM B MEXAHUYECKUX U TEIJIOBBIX
MpoLECCaX.

Jlemoncmpayuu

Habmronenune 6poyHOBCKOTO JIBHYKCHUS.

Habmonenue nuddysumn.

HaOnronenue siBieHni TOBEPXHOCTHOTO HATSYKEHUSI, CMAUMBAHUS U KaMIJUIIPHBIX
SIBJICHUM.

Habmronenue TemioBoro pacmpeHus Tell.

N3menenne maBieHWss raza IIpd  WM3MEHEHMH o0ObeMa W HarpeBaHUU
WIH OXJIAXKCHUH.

IIpaBuna uamMepeHus TeMnepaTyphl.

Bunbl Tenonepenayn.

OxJta>kieHue Mpy COBEPLIEHUU padOTHI.

HarpeBanue npu coBepiiieHny paboThl BHEITHUMH CHJIAMH.

CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHbIX BEIICCTB.

Habmronenue kumnenus.

HaOnronenue noctossHCTBA TEMIIEpaTyphl MPH TIJIABJICHUH.

Mojenu TeIIOBBIX JBUTaTelIeH.

JlabopamopHwvie pabomul u onvimol

OnbITh IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

OnbITI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIA caxapa.

N3mepenne teMneparypsl Mpy MOMOIIM KUJAKOCTHOTO TEPMOMETpPA M J1aTUMKa
TEMIIEPaTyphI.

OnbIThl IO HAOMIOACHUIO TEIJIOBOTO PACHIMPEHUsSI Ta30B, KUAKOCTEH U TBEPABIX
TEIL.

Omnpenenenue 1aBieHUs BO3ayXa B 0a/sIOHE IIIPHIIA.

HccnenoBanue 3aBUCMMOCTH JAAaBJICHUS BO3/yXa OT €ro 00beMa U TeMIepaTyphl.

[IpoBepka THUIOTE3bI JMHEHHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA IKHUIKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIiepaTyphbl.

HaGmoienne n3MeHeHns: BHyTpEeHHEHW SHEPTUU Tella B pe3yJIbTaTe Terionepeiadn
U paOOThl BHEIIHUX CHIL.
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WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW U ropsuein
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOH TMpPH TEII00OMEHe
C HarpeThIM METAIMYECKUM HUITUHAPOM.

Onpenenenre MOIIHOCTH TEIUIOBBIX NOTEPh (3akoH HbhloToHa-Puxmana).

OnpeneneHne yieapHON TEIUIOEMKOCTH BELECTBA.

HccnenoBanue npouecca uCHapeHHs..

OnpeneneHre OTHOCUTENIBHOM BJIaXKHOCTH BO3yXa.

Onpenenenre yaeabHOM TEMIOTHI IJIABJICHUS JIb/A.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHUS

OnekTpuzaums Tel. J[Ba poaa SIEKTpUUECKUX 3apsiaoB. BzaumopeiicTBue
3apsKeHHBIX Te. 3akoH KyioHa.

OnekTpuueckoe moje. HanpshkeHHOCTh  AnekTpudeckoro mnojia.  [IpuHuun
CYTIEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenmn »snexktpudeckux 3apsAmoB. OJIEMEHTAPHBIM DJIEKTPUYECKUN  3apsml.
Crpoenue aroma. [IpOBOJTHUKY, TUANEKTPUKU U MOIYIPOBOAHUKHU. 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS SIEKTPUUECKOTO TOKa. ICTOUYHUKHN
MOCTOSTHHOTO TOKa. JIeMCTBUSI DIIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUN TOK B METaJlIaX, )KUJIKOCTSIX U ra3ax.

Onexktpuueckas 1enb. Cuiia Toka. DJIEKTPUUECKOE HaNpshKeHHE. AMMepMeTp
U BOJBTMETP B LENU NOCTOSHHOTO TOKAa. CONMPOTUBICHUE MPOBOJIHHKA. Y JIEIBHOE
COINpPOTUBJIEHUE BemiecTBa. 3akoH Owma a8 ywactka unenu. llocinemoBarenbHoe
Y mapajuieIbHOE COCIMHEHUE MPOBOJHUKOB. DIeKTpoABMXKyIIas cuwia (nanee — IJC)
B 1IETIM MOCTOSIHHOTO TOKa. 3akoH Oma 1yist mosiHou 1enu. [IpaBuna Kupxrodga. Pacuer
IIPOCTBIX AJEKTPUUYECKUX Lenel. HenmHenblie 2J1IEMEHTBI.

Pab6oTa 1 MOIIHOCTH AJIEKTpUUECKOTO TOKa. 3akoH J[koyis-JIeHma. DnexkTpudyeckue
IIETY ¥ IOTPEOUTENH IICKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrossHHbIE MarnuThl. B3aumoaelcTBHE NOCTOSHHBIX MArHUTOB. MarHuTHOE
nojie. MarauTHoe moJjie 3eMJIM U €ro 3HauyeHue i KU3HM Ha 3emuie. OnbIiT Dpcrena.
MaruuTtHoe nosie 31eKTpuyeckoro Toka. OneiT Amnepa. [I[pumeHeHre 31eKTpOMarHuToB
B TEXHUKE. JleWCTBME MAarHuTHOrO TOJiA Ha MNOpPOBOAHUK ¢ TOoKoM. Cuia
Amriepa U ONpENEJIICHUWE €€ HaNpaBlICHUA. JJIEKTPOJBUTaTENb IMOCTOSHHOIO
TokKa. Mcnosnb3oBaHHWE — DJIEKTpOJABUIATeNed B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel ®Dapanes. SIBneHue >aeKTpoMarHUTHOW WHAYyKUUHU. I[IpaBuno JleHia.
Onektporeneparop. CrnocoObl MOJYYEHUST DJEKTPUUECKON SHEPIUHU. DJIEKTPOCTAHIIUU
Ha BO300OHOBJIIEMBIX HMCTOYHUKAX SHEPrHUU. DKOJIOTMYECKHUE IMPOOJIEMbl SHEPIETHKH.
TormMBHBIE 2JIEMEHTHI ¥ DJICKTPOMOOUJIH.
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Jlemoncmpayuu

DJeKTpU3aLus Tel.

JIBa poJia AIEKTPUYECKUX 3apsII0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TE.

YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOTIA.

DnekTpocTaTuuecKast UHIyKIUS.

3aKOH COXpaHEHHUS PIIEKTPUUECKUX 3apsI/IOB.

MopaenupoBaHue CUIIOBBIX JIMHUM AJEKTPUUYECKOTO MOJISI C TOMOIIBIO OyMaX)HbIX
CYJITAaHOB.

[IpOBOIHUKY U JUATIEKTPUKH.

HcTOYHMKM TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUMN TOK B XKHUJIKOCTH.

["a30BbIi1 pa3ps.

N3mMepenune critbl TOka aMIepMETPOM.

N3mepenne 31eKTpruIeCKOro HanpsiKEHUs BOJIbTMETPOM.

Peocrar 1 MarazuH COIpOTUBIICHUHN.

B3auMoelicTBrE TOCTOAHHBIX MATHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH Pa3AeJICHUS ITOJI0COB MarHUTaA.

MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.

OnsIT Opcrena.

MarHutHoe 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBHE MarHUTHOIO I10JIsSI HA IPOBOJIHUK C TOKOM.

DJIEKTPOJIBUTATENb NOCTOSTHHOTO TOKA.

OmnebiTer Gapanes.

DIIEKTPOreHepaTOp NOCTOSTHHOTO TOKA.

JlabopamopHhwvie pabomul u onwvimol

OnbIThI 110 HAOJIIOEHUIO SJIEKTPU3ALUU TEJ TPU CONPUKOCHOBEHUH U MHAYKLIHEH.

HccnenoBanue 1eMCTBUS 3JIEKTPUYECKOTO OIS HA POBOJAHHUKYU U JIUAJIEKTPUKH.

COopka 1 uCIIBITaHKE NEKTPUUECKON LIETTH TOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKAa, IPOTEKAIOIIEr0 4YEpe3 Ppe3HucTop,
OT HAIIPSDKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OneIThl, JAEMOHCTPHUPYIOIIME 3aBUCHMOCTh 3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IPOBOJHUKA OT €T0 JJIMHBI, IJIOIIAI MOTEPEYHOT0 CEUEHHs U MaTepurara.

Onpenenenre yaeiabHOro CONPOTUBIEHUS POBOIHUKA.

IIpoBepka npaBuIa CI0KEHHS HAPSYKEHUN MTPU MOCIEA0BATEIIBHOM COEIMHEHUU
IBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJ1si CUIIbI TOKA MTPH MAPAJUIETIEHOM COEIMHEHUN PE3UCTOPOB.

Onpenenenne 9/]C 1 BHYTpEHHErO0 CONPOTUBIIEHUS HCTOYHHUKA TOKA.

[Iposepka npaBun Kupxroda.

[IpoBepka BbInoHEHHS 3akoHa OMa J1s1 TOJTHOM LieTy.

12
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N3yueHne BOJBTAMIIEPHBIX XapAKTEPUCTUK HEJIMHEHUHBIX 3JEMEHTOB (JaMIIbl
HaKaJIMBAHUS WJIM MTOJYITPOBOJJHUKOBOTO JINO/A).

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIIEIIIEMON HAa PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanne MarHUTHOTO B3aUMOIECUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHMTHOTO TMOJS TOCTOSIHHBIX MArHUTOB TMpPU HUX OObEIUHEHUU
U pa3JIeIICHUH.

HccnenoBanue nercTBUs AIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aWMOJCHCTBUSL KAaTYLIKH
C TOKOM M MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA B KATYLIKE U OT HAJIU4HsI (OTCYTCTBHS)
CEepACYHUKA B KaTyLIKE.

N3ydyeHne nencTBUs MarHUTHOTO TIOJISL HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OnBITHI IO UCCIEOBAHUIO SABJICHUS 3JIEKTPOMATHUTHOW MHIYKIIUH: UCCIIETOBAaHNE
M3MEHEHUW 3HAYEHUS U HAPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUSA

Mexanuueckoe ABwkeHHMe. MarepuanbHag Touyka. CnocoObl  ONMHMCaHMS
MEXaHUYECKOTO JBIIKEHUSA: TaONW4HbIM, rpaduueckuii, aHanuTudeckui. Cucrema
orcuyeTa. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JBUKECHMUS.

BexkTopHbIe BeIMUNHBL, OIIEpalliK C BEKTOPaMU, IIPOEKIUU BeKTopa. Pannyc-BekTop
MAaTEpUAIBHOW TOYKHM, NEPEMEIICHHE Ha IUIOCKOCTH. PaBHOMEpHOE MNpSAMOJMHEWHOE
newxkeHue. HepaBHOMepHOe mnpsmoiinHeEWHOE ABWKeHHE. CpenHss M MTHOBEHHAS
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

YckopeHue.  PaBHOYCKOpEHHOE  MPSIMOJIMHEWHOE  JABHXKEHHE. Y CKOPEHHUE
cBoOogHorO mmagenust. OneITel I anuiest.

I'padmyeckas uUHTEpOpeTalusi YCKOPEHUS, CKOPOCTH, NPOHAECHHOTO IyTH
Y NIEPEMEILECHUS ISl IPSIMOJIMHENHOTO IBUKEHUS.

JIBueHue Tena, OpOoIIeHHOTO MO/ YTIOM K TOPU30HTY.

JIBokKeHHe 1O OKPYKHOCTHU. JIMHEHHAas CKOpPOCThb, YIJIOBask CKOPOCTb, MNEPUOL
¥ YacToTa OOpallleHUs NpH PABHOMEPHOM JABM)KEHHUU IO OKpPYXHOCTH. CKOpOCTh
1 YCKOPEHHUE NPU JBUKEHUH 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIeMCTBYOIIAsA CUJIA.

ITepBbii 3akoH HrproTona. Bropoit 3akoH Herorona. Tpermit 3akoH HproroHa.
[IpuHIMI CyIIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUsI CKOJBbXKEHUS, CUJia
TPEHUs TIOKOsI, Ipyrue Bubl TpeHust. KoaduimeHT tpenusi.

JIBMKEHME TEJI IO OKPY>KHOCTH MO JEHCTBUEM HECKOJIBKUX CHIL.
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3akoH bepHy/M U noabeMHast cuiia Kpbuta. COBpEMEHHBIE JIETATENIbHBIE allllapaThl,
Cylla Ha MOJBOJHBIX KPBUIbAX, AaHTUKPHUJIO HA CKOPOCTHBIX aBTOMOOWIISAX. [[BUKeHUe
I10€3/1a HA MarHUTHOM NOJTYLIKE.

Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHS. J[BHKEHUE TEI BOKPYT
IPaBUTAIIMOHHOIO IIeHTpa (B ToM yucie mianet Bokpyr Connia). [TepBast kocmudeckas
CKOpOCTb. HeBecoOMOCTh M neperpysKu.

PaBHOBecue wmaTepuanbHON TOUYKH. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEINICHHON OCBhIO BpaleHuss. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsce tena. M3menenne mmnyibca. MiMnynec cunbl. Yrpyroe v HEynpyroe
B3aMMOJICHCTBUE. 3AKOHBI N3MEHEHUS U COXPAHEHUs NMITYJIbCca. PeakTMBHOE IBUKEHUE.

Mexanudeckasi paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, YIPYTOCTH, TPEHHUS.
CBs13b 5Hepruu u padbotsl. [loTeHnnanbHast SHEPrHs Tena, MOAHATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHunanbHas sHeprus cxarou npyxunbel. Knnernueckas sHeprus. Teopema
0 KMHETHYECKOM DHEPTUU. 3aKOH U3MEHEHUS U COXPAHEHUS MEXAHUYECKOM YHEPTHUH.

Jlemoncmpayuu

Hab6nronenne MexaHn4ecKoro ABMKEHHS TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUeE MyTel U TPACKTOPU IBU>)KEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

N3MmepeHne CKOpOCTH U YCKOPEHHUSI MPSIMOJIMHEHMHOTO JIBUXKCHUS.

UccnenoBanue npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

HaGnronenne MexaHWYECKUX SBJICHUM, TNPOUCXOMSIIMX B CHUCTEME OTcCUeTa
«Tenexka» Mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUU OTHOCHUTEJIBHO KaOWHETa
1076371978

HaGntonenue paBHOBecHs Tel, CBOOOJHOTO MaJCHMs, KoJjeOaHUsI MasiTHUKA
B UHEPIMATBHBIX CUCTEMaX KaK MOATBEPXKICHUE MPUHIIUIIA OTHOCUTEIBLHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeIa OT €ro MacChl M ICUCTBYIOIIEH Ha HETO CUJIBI.

Habmronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEJL.

N3menenue Beca Teia npu YCKOPEHHOM JIBUXKCHUH.

[Tepenaua umnyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUU TIPU B3AUMOICHCTBHH TEJL.

CoxpaHeHne UMITyJIbca IIPU a0COIFOTHO HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMIyJibca NPy YIIPYrOM B3aHUMOJICHCTBUU.

HaOntonenue peakTUBHOTO JBUXKECHHUS.

CoxpaHeHue YHepTruu npu CBOOOTHOM MaJEHUU.

CoxpaHeHune SHEPTUH NTPU JBUKEHUU TeJA MO IEUCTBUEM MPYKHUHBI.

JlabopamopHhvie pabomul u onvimol
KoHcTpynpoBanue TpakTa AJis pa3roHa U JaTbHEHUIIEro paBHOMEPHOTO ABMKCHUS
IIapUKa WIHA TEIECKKH.
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OmnpeneneHre cpeHe CKOPOCTH CKOJIBKEHUS OpyCKa WM JBIDKEHUS IapHKa
110 HAKJIOHHOH TUIOCKOCTH.

Omnpenenenrue yCKOpEHUs TeNa MPU PaBHOYCKOPEHHOM JBM)KCHHUU IO HAKIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHKCHHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoTessl: €ciiv NP PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HadaabHOU
CKOPOCTH IyTH OTHOCATCS KaK PsAJl HEUETHBIX YHCEN, TO BpEMEHa OJJUHAKOBBI.

HccnenoBanue ABMXEHUS Tesa, OPOIIEHHOTO O] YTJIOM K TOPH30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKONBKEHHUS OT CHUJIIBI HOPMAJIBHOTO
JaBIICHUSL.

Onpenenenue k03P huUIMeHTa TPEHUS CKOJIbKECHHUS.

Ornpenenenne KeCTKOCTH NPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI  YOPYTOCTH, BO3HHMKAIOIIEH B MPYXKHUHE,
OT cTerneHH JedopMaluu NpPYy>KUHBI.

OmnpeneneHue paOOThl CWIBI TPEHUS MPU PABHOMEPHOM JBI)KEHUHM Tela
10 TOPU30HTAIILHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPH MOIBEME Tpy3a C HCIOIH30BAaHHEM
HEMOJIBIYKHOTO U TIOJIBUYKHOTO OJIOKOB.

MexaHn4yeckue K0Jie0aHUs ¥ BOJTHbBI

KonebarenbHoe naBmwxeHue. OCHOBHbIE XapaKTEPUCTHKU KOJIEOAHWI: Mepuof,
yacToTa, amIuiuTyna. [‘apMoHuueckue KojebaHusa. 3aTyxaromme KoseOaHus.
Boinyxnennsie konebanus. Pezonanc.

MaremaTnyeckuii W NOpPYXUHHbBIA  MaATHUKA. lIpeBpamenune  sHeprum
pU Kos1e0aTeIbHOM JIBHKEHUU.

Mexannueckue BosiHbL. [IpomonibHble UM momepedyHble BOdHBL.  CBOICTBa
MEXaHUYECKUX BOJIH: MHTepdepeHms u audpakuus. J[imHA BOJIHBI M CKOPOCTH €€
pacrpocTpaHeHus. MexaHn4eCcKre BOJIHBI B TBEPIOM TeJl€, CEHCMHUYECKNE BOJIHBI.

3Byk. PacnpocTtpanenne u otpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA TOHA.
Pe3onanc B akyctuke. NHdpa3Byk u ynbTpa3Byk. Vcnonb3oBaHue yiabTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTHSX.

Jlemoncmpayuu
Habmonienue xonebanuii Tel noj 1eHCTBUEM CUJIBI TSHKECTH M CUIIBI YIIPYTOCTH.
Ha6monenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmoienne BBIHYXKIEHHBIX KOJICOAHUI 1 pe30HaHCA.
PacnipocTpanenue npogoibHbIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).
Habmonenue nareppepeHnu u Au(ppakiiyi BOJIH Ha TOBEPXHOCTH BOJIBI.
Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHUYECKHI PE30HAHC.
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Jlabopamophwvie pabomwi u onvimol

Onpenenenue 4acTOTHI ¥ NIEpro/ia KojaeOaHH MaTeMaTHIeCKOTO MasiTHHUKA.

OnpezneneHue 4acTOTHI U IEpUo/Ia KoJeOaHUH MPYKMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MTEPHO/Ia KoJieOaHUil Ipy3a Ha HUTH OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IE€pUOJA KOJEOAHWH TMPYKMHHOTO  MasTHHKA
OT Macchl rpysa.

[TpoBepka HE3aBUCHMMOCTH TepHOja KOJIeOaHUH Ipy3a, MOJIBEIICHHOTO K JICHTE,
OT Macchl rpysa.

OmBITHI, JTEMOHCTPHUPYIONINE 3aBHUCHMOCTh TIEpHOJa KOJeOAHUH TMPYKHHHOTO
MasiTHUKA OT MacChl TPy3a U JKECTKOCTH MPYKUHBI.

H3mepenne yckopeHHst CBOOOTHOTO MaICHUSI.

JJIEKTPOMATHUTHOE M0JI€ U 3JIEKTPOMATrHUTHbIE BOJIHbI
DNEeKTPOMarHuTHOE oJIe. DIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
AJEKTPOMArHUTHBIX  BOJH. [lIkama  3JIeKTpOMarHUTHBIX  BOJH. Vcmomb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBsi3u. Pagmonokanus. Kocmuueckas CBs3b.
DJIeKTpOMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA!
uHTEpPEepeHIus U Tudpakius.

Jlemoncmpayuu
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
WNurepdepentus u qudpaxius cBeTa.

JlabopamopHhvie pabomul u onvimol
N3yuyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUITBHOTO Telle(oHa.
[IpoBeneHue OMBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIIUK CBETA.

CeeToBbI€ IBJICHUS

JlyueBass Mozelnb CBeTa W TE€OMETpUYEcKas ONTUKAa. VICTOYHUKH CBeTa.
[IpssmonuueiiHoe pacnpocTpaneHue cBera. 3atMeHus ConHua u JIyHbel. OtpaxeHue
ceera. Ilmockoe 3epkanmo. 3akoH oTpakeHus cBeTta. [locTpoeHue u300paKeHUI,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH mpenomyeHus cBeta. [lonHoe oTpakeHue cBeTa.
Hcnonb30oBaHKWE MOJHOTO OTPaXKEHUS B ONTHYECKUX CBETOBOJIAX, OMTOBOJIOKOHHAS
CBSI3b.

Jlunza, xox myuert B nmuH3e. @opmyiia ToHKOM JauH3EIL. [locTpoenne n3o0paxeHui,
c(hOpMHUPOBAHHBIX TOHKOH JIMH30M. OnTrueckas cuctema oroanmnapara, MUKPOCKOIIA U
Teneckomna. a3, kak onTuyeckasi cucremMa. bm3opyKocTh U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiThl HetoToHa. CliokeHUE CIIeKTpaTbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssmonHeHOE pacpOCTpaHEeHHE CBETA.
OTtpakeHue cBeTa.
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[Tomy4yenue n300pakeHM B TNIOCKOM 3epKalie.

[IpenomiieHue cBera.

OnTuueckuii CBETOBOI.

Xop s1ydeil B coOuparoniei JIMH3e.

XoJ Iy4er B paCCEUBAIOILEH JIMH3E.

[Tomyuenune n300paskeHUi C TOMOIIBIO JIUH3.

[Tpunnmn nericTBus dhoToanmnapara, MUKPOCKOIIA M T€JIECKOTA.
Mojenb riasa.

Paznoxxenue 6emoro cBera B CIIEKT.

[Tomy4yenue 6e0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUS CBETOBOTO JIyda OT yria MajeHHs.
N3yuenue cBONCTB M300pakeHUsI B TNIOCKOM 3€pKalie.
HccnenoBanue 3aBUCUMOCTH yTJiia MPEIOMIICHHSI OT yTJa MaJeHusi CBETOBOTO JIyda
Ha TPAHULIE «BO3yX—CTEKIION.
[Tony4yenue u3o0paxeHuil ¢ TOMOIILI0 COOUPAIOIIEH JIUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUSA U ONTHYECKON CHITBI COOMPATOIIEH JIMH3HI.
OnBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITHI IO BOCTIPUATHUIO IIBETA MPEIMETOB IIPU X HAOIIOACHUH Yepe3 1BETOBBIE

(bUIBTPHI.

KBaHTOBBIE SIBJICHMS

Onwitel  Pesepdpopna u 1utanerapHas mojenb aroma. Moxens aroma bopa.
Hcnyckanue v niormonieHue ceera atomoM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO sifpa.
Hyxnonnas monens atoMHoro siapa. Mzotonel. PagnoaktuBHbie npeBpanienus. [lepron
nojypacraaa aToMHbIX siaep. JlelcTBHE paaMOAKTHBHBIX W3JIYYCHUHM HA JKUBBIC
OpraHu3MBbl. 3alIUTA OT PAAUOAKTUBHOTO U3IIYYEHUS.

SAnepHbie peakyu. 3aKOHbI COXPaHEHUS 3apsAI0BOI0 U MaCCOBOTO YUCEN. DHEPTHUs
CBSI3M aTOMHBIX sfiep. CBsI3b Macchl M dHEpruM. Peakiuy cuHTE3a W JICJICHUS SAEP.
Ncrounnku sneprun ComHIla U 3Be3/1. SnepHas sHepreTuka. JKOJIOTHIECKUEe TPOOIeMbI
SIEPHOU DHEPIETUKMU.

Jlemoncmpayuu
CrexTphl U3JTy4YeHUsI U MOTJIOMICHHUS.
CrexTphl pa3IMYHbIX T'a30B.
CnekTp Bojopoaa.
Ha6nronenue TpekoB B kamepe Bunbcona.
Pabora cueTurka MOHU3UPYIOITUX U3TYYEHUM.
Peructpanus nzinydeHus: pUpOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopmvie pabomwi u onvimol
HaOmroieHre CIUTONIHBIX U IMHEHYATBIX CIICKTPOB U3JTyUCHHSI.
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HccnenoBanne TPEeKOB: HM3MEPEHHE HHEPIMM YacTHULIBI 10 TOPMO3HOMY ITyTH
(o gotorpadusm).

N3mepenue painoakTUBHOTO (hOHA.

IHoBTOpHUTENbHO-00001IAK0 M MOAYJIb

[ToBTOpUTENBEHO-0000IIAIOIINKA  MOAYJIb TPEAHA3HAUCH Ui CHUCTEeMaTH3aIUH
U 0000IIeHNs] MPEIMETHOTO COJEpPNKAHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOTO
IpY U3YYEHUH BCero Kypca (U3MKU YriayOJIeHHOTO YpOBHS, a TakxKe ISl MOATOTOBKU
K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HUKE.

B mporiecce u3yueHus JaHHOTO MOJYJIS PeaM3yIOTCS M MOJy4aloT JalibHeiiiee
pa3BuTMe  ydyeOHble JCHCTBHs, OOECHEYMBAIOIINE JOCTIDKEHHE TMPEAMETHBIX
M METANpPEIMETHBIX PE3yNbTaTOB OOy4YeHHs, (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SBJICHUI Ha OCHOBE NPUMEHEHUs (PU3MUECKUX
3HAHUW, WCCIIENOBATENbCKUE NEHCTBUS (BBIABIDKEHHWE THIOTE3, IMOCTAHOBKA IIENH
U IJIAaHUPOBAHUE UCCIIEA0BAHNS, aHAJIN3 JAHHBIX U MOJyY€HHUE BBIBOJIOB).

[IpennoururenbHON POpMON OCBOEHUS MOAYJS ABJISETCS MPAKTUKYM, IPOrpaMma
KOTOPOTO BKJIIOYAET:

pelieHre 3a/1a4, OTHOCAIINXCSA K Pa3lMdHbIM paslielaM U TeMaM Kypca (U3UKH,
B TOM YHCJI€ 3a]]a4, UHTETPUPYIOIIUX COJEPKaHUE Pa3HbBIX Pa3/elioB;

BBITIOJIHEHUE J1A0OPAaTOPHBIX pabOT W OMNBITOB (BKItOUas pPAOOTBI M OMBITHI
U3 TIepeyHell K paszenaM Kypca) B YCIOBUSAX CaMOCTOSITENBHOTO TUIAHUPOBAHUS
MPOBEJICHUST MCCIENOBaHUs, BHIOOpa W OOOCHOBAaHUS METOAA W3MEPEHHs BEIWYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJTHEHHE TMPOOJIEMHBIX 3alaHuil TPAaKTHKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHMs TO eCTECTBEHHO-HAYYHOW TPAaMOTHOCTH), B TOM UHCJIE 3aJaHui
C MEXIIPEIMETHBIM CO/ICPKAHUEM;

paboTy HaJ TpPYNNOBBIMH WIM HMHIUBUIYaJbHBIMU IPOEKTaMH, CBSI3aHHBIMU
C coJiep>KaHueM Kypca (HpU3UKH.

N3ydenne mMOBTOPUTENHLHO-0000IIAIONIETO MOIYJIS  MOXKET 3aKaHUYUBATHCA
MPOBEJCHUEM IHArHOCTUYECKOM paldoThl 3a Kypc (QHU3MKU YIrIyOJEHHOTO YpOBHS,
BKJIIOYAIOILIEH 3aZaHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTbl BBINOJHEHUS
JIMArHOCTUYECKON pPabOThl MOTYT IOKa3bIBaTh CTEMEHh TOTOBHOCTH OOYYarOIIUXCS
K OCHOBHOMY TOCYIapCTBEHHOMY JSK3aMeHy O (pU3MKe, a TaKKe CBUJETEIbCTBOBATH
0 TOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON TPAMOTHOCTH.
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IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

W3ydyenne ¢u3nku Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30oBaHHs HaIpaBlICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METAlPEIMETHBIX W MPEAMETHBIX 00pa30BaTEeIbHBIX
PE3yNbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare uzyueHus (GU3MKM HA YPOBHE OCHOBHOTO OOUIEro 0Opa3oBaHUs
y oOyuwaromerocss OyayT c(opMUpOBaHBI CIEAYIONIME JIMYHOCTHBIE PE3YJIbTaThl
B YaCTU:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

IOPOSIBJICHHE HMHTEpPECa K HMCTOPUM W COBPEMEHHOMY COCTOSHHMIO POCCHICKOMN
(u3nuecKol HayKH;

[IEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUHCKHUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:

TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKIEHMHM OOLIECTBEHHO 3HAUYHMMBIX
U JTUYECKUX MpoOJIeM, CBA3aHHBIX C NPAKTUUYECKUM MPUMEHEHHUEM JOCTH)KCHUN
(buzukwy;

OCO3HAaHUE BAXKHOCTU MOPAIBHO-ITUYECKUX MPUHUUIOB B JACSATEIBHOCTH
YUYEHOrO;

3) 3CTEeTHYECKOT0 BOCIIUTAHUS
BOCIIPUSITHE DCTETUYECKMX KadyeCTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) IeHHOCTH HAYYHOTO O3HAHUSI:

OCO3HaHUE LIEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTUS TEXHOJIOTUH, BaKHEUILIEW COCTABIISIOIEH KYJIBTYPHI;

OpHMEHTALMs B IEITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX PEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI;

pa3BUTHE HAy4yHOW JHOOO3HATENILHOCTH, HHTEpeca K MCCIEeI0BaTEIbCKON
NEATENBHOCTH;

5) hopMupoBaHUsI KYJIbTYPHI 310POBbSI ¥ SMOIHOHAJILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXHOCTH NMpaBui 0€30IacHOr0 MOBEIEHUs Ha TPAHCIOPTE,
Ha JOporax, C OJEKTPUUYECKUM U TEIUIOBBIM OOOpPYJOBaHHEM B JOMAIIHUX
YCIIOBHSX;
c(OpMUPOBAHHOCTh HaBbIKAa PeQIIEKCHM, NMPU3HAHME CBOETO IMpaBa Ha OIIMOKY
Y TaKOTO K€ TPaBa y IPyroro 4eIoBeKa;
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6) TPy10BOT0 BOCTIMTAHUSI:
aKTUBHOE Yy4yacTHE B PEHICHHWHM MPAaKTHYSCKUX 3amad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aliy, HACEJIEHHOTO MyHKTa, POJTHOTO Kpast) TEXHOJOTHYECKO
U COIMAILHON HAMPaBICHHOCTH, TPEOYIONUX B TOM YHCIIC U (PM3UUCCKUX 3HAHMUI;
HHTEPEC K MPAKTHYECKOMY U3YUEHHIO IPO(ECCHiA, CBSI3aHHBIX C (PU3HUKOM;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMUS:

OpHCHTAaIs Ha TIpUMEHEHNEe (U3NYECKUX 3HAHUHU JUIA PEIICHHS 3a7a4 B 001acTu
OKpY>KarolIel Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB U OLICHKHA UX BO3MOXHBIX MTOCIEACTBUN
JUISL OKPY KAKOIIEH CPEIbI;

OCO3HaHME TII00AILHOTO XapaKTepa HKOJIOTHYECKUX MTPOOJIEM U IMyTeH UX PEIICHUS;

8) amanTanmyuu K H3MEHSIIONIAMCS YCJIOBUSM CONMAILHON M PUPOTHO¥ Cpebl:

MOTPEOHOCTh BO B3aMMOJICHCTBUU IPU BBIOJIHEHUU MCCIICIOBAHUN U MPOEKTOB
(bu3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JPYTHUX;

MIOBBIIIIEHNUE YPOBHS CBOEM KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO NESITEIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWM, YMEHUU (POPMYIHUPOBATH WJIEH,
MOHATHUS, TUTIOTE3bI O (PUBNUECKUX 00BEKTAX U SIBJICHUSX;

OCO3HaHHE JEePUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEW B 00JacTu
buzukwy;

IJJAHUPOBAHKUE CBOETO PA3BUTHUSI B MPUOOPETEHUM HOBBIX (PU3UYECKUX 3HAHUMH;

CTpEMJICHHE AaHAJIM3UPOBATh W BBISBIATH B3aUMOCBSI3M TPUPOJBI, OOIIECTBA
¥ DKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3MUECKUX 3HAHUH;

OIIEHKA CBOMX JICHCTBUI C YUE€TOM BJIUSHUS HA OKPYKAIOILIYIO CPEAY, BOZMOXKHBIX
TJI00aJIBHBIX TIOCTIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare uzydyenus ¢pusuku (yriyOJeHHBbIH YPOBEHb) Ha YPOBHE OCHOBHOIO
oOmiero oOpazoBaHusi y oOydvaromierocs OyayT cOpMHUpOBaHBI MeTaNpeIMETHbBIE
pe3yNbTaThl, BKJIIOYAIOIIME TI03HABATEIbHBIC YHUBEPCAIbHbIC ydeOHBIC EHCTBUS,
KOMMYHHKATHUBHbIE YHUBEPCAJIbHbIE yueOHbIC IEHCTBUS, PETYJIATUBHbBIC YHUBEPCATIbHBIC
y4eOHbIe TCHCTBUS.

ITo3naBaTeibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeHCTBUS
ba3oBble Jloruyeckue 1eicTBUsA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM),
KJ1acCU(UIIMPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
u Ha6JHOI[eHI/I$IX, OTHOCAIIUXCA K (I)I/IBI/I‘-ICCKI/IM SABJICHHUAM,

BBIABJIATh IMPUYHMHHO-CICACTBCHHLIC CBsA3H IIPW HM3YUYCHHH (1)I/ISI/IIIGCKI/IX SIBJICHUU
U IIPpOoHecCCOB, NPOBOANTL BBIBOAbLI C HMCIIOJIB30BAHNCM JCAYKTUBHBIX W HHIAYKTHBHBIX
YMOSaKHIOquHﬁ, BBIIBHUT'aATh TUIIOTE3bI O B3AUMOCBA3AX (1)H3PI‘-ICCKI/IX BCJIIMYHH,
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CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemieHuss ydeOHOM (u3HuecKol 3amadu
(cpaBHEHHE HECKOJBKUX BapUaHTOB PEIICHHUS, BEIOOP HanboIee MOAXO0IAIIETO C YIeTOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle uccieaoBaTe/ILCKHeE AeCTBUSA .

WCMOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIIbCKUNA HWHCTPYMEHT IIO3HAHMUS;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXHBIN
(bU3UYECKUT  AKCIIEPUMEHT, HeEOOJbIIoe HccieaoBaHue (U3NYECKOTO  SIBJICHUS,

OIICHUBAThH Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAITHIO, TIOJYYCHHYIO B XOJIe
HCCJICIOBAHUS WU SKCIIEPUMEHTA,;

CaMOCTOSITeNIbHO (hOpMyJIHpoOBaTh OOOOIIEHHUS U BBIBOJABI 10 pe3yjbTaTaM
MPOBEJICHHOT0 HAOJIIOACHUS, ONbITA, UCCIICI0BAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3MUECKUX IPOIIECCOB,
a TAK)K€ BBIJIBUTATh MPEANOI0KEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmanmei:

OPUMEHATh Pa3jMYHbIE METOAbI, MHCTPYMEHTBI M 3aIPOCHl NIPU MOUCKE U 0TOOpE
MH(}OpMaAIUKU WIH JaHHBIX C YYETOM MPEATI0KEHHONW yueOHON (PU3HUECKON 3a/1aun;

aHAJIN3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

OILICHMBATh HAJIEKHOCTh MH(OPMALIUU 1O KPUTEPHSIM, MPEUIOKCHHBIM YUIUTEIEM
Win chopMyTHPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMAIbHYIO (QopMy MpeACTaBiICHUS HHPOpPMaIIUU
¥ WUTIOCTPUPOBATH pEIIaeMble 3a7add HECJIOXHBIMU CXEMaMH, AMarpaMMaMH, WHOM
rpauKoi 1 ©X KOMOWHAIIUSAMH.

KoMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Oo0uenne:

B XO0Jie OOCYXKJeHHusi y4eOHOro marepuaia, pe3yjbTaToB JabopaTOpHBIX padboT
Y TIPOCKTOB 33]1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI M BHICKA3bIBATh HJICH,
HaIlleJICHHBIC HA PEIICHHE 3aa91 U TTOIep KaHue OOIICHMUS;

COTIOCTaBIIATh CBOM CYXKJICHHS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB JHAiora,
0oOHapy>XUBaTh PA3INUNEC U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTABIATh PE3YJIbTaThl BBITOJHEHHOTO (PH3WYECKOTO  OIbBITa
(3KCcTIepUMEHTA, UCCIEAOBAHUS, IPOEKTA).

CoBMmecTHAas1 1eITEJIbHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIIOIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
IPU peUICHUU KOHKPETHOUN (pu3nyecKon mpoOsIemMsl;

NPUHUMATh LIEJIM COBMECTHOM JEATEIbBHOCTH, OPraHU30BbIBATH JEHUCTBUS IO €€
JOCTHXKEHUIO: PACTIPENENISTh PO, 00CYKIaTh MPOLIECCHl U Pe3yJbTaThl COBMECTHOU
paboThI, 00001aTh MHEHUS HECKOJIBKUX YEIOBEK;
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BBINOJIHATH CBOIO YaCTh pabOThI, JOCTUTAsl KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C JPYTMMU WICHAMHA KOMAH/IbI;

OLICHMBATh KadyeCTBO CBOEro BKJaJa B OOWIMKA MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIHO CPOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOCHCTBHS.

PerynsitTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIC JeHCTBUA
Camoopranm3anms:

BBISBJISITH MPOOJEMBbl B JKU3HEHHBIX W YYEOHBIX CHUTyalUsAX, TPeOyIOIHIX
U1 pelieHus: (U3NYECKUX 3HaAHU;

OPHEHTHPOBATHCS B Pa3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIbHOE,
IOPUHATHE PELIEHUS B TPYIIE, IPUHATHE PELICHUN IPyNIoN);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM pPELICHUS (PU3NUYECKOW 3aJauM WM ILJIaH
UCCIIEJIOBAaHUSI C YYETOM HMEIOLIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BapuaHThl PEIICHHI;

MIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIBb (pediekcusi):

JIaBaTh OLICHKY CUTYAIIMH U TIpeJiaraTh MJIaH €€ U3MEHEHUS;

OOBSCHATh TMPUYHUHBI JOCTIDKCHHS (HEAOCTIIKEHUS) PE3yJbTAaTOB NEATCILHOCTH,
J1aBaTh OIIEHKY MPUOOPETCHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBITIOJHCHHUS
(Gu3NUEeCKOro HWCCIECOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHBIINXCS CUTYaIlMi, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OIICHHBATh COOTBETCTBUE PE3yJIbTATA IEJIN U YCIIOBHSIM.

IMOLMOHAIbHBIH HHTE/VICKT:
CTaBUTb ce€0s Ha MECTO APYroro 4eloBeKa B XOJA€ CIOpa WIM JIUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOTO.

IIpunsaTHe ceds U APyrUX:
NpU3HaBaThb CBOE IMPaBO Ha OMIMOKY MpH pEHIeHUH (PU3MUECKUX 3a1ady
WJIU B YTBEPXKICHUSAX HAa HAYYHBIE TEMBI M TAKOE e MPaBo JPYroro.

HPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3MKE K KOHILY OOydeHUs
B 7 KJacce:

[IpenmetHble pe3ynbTaThl Ha YIUIYOJIEHHOM YpPOBHE JOJDKHBI — OTpa)aTh
c(hOpPMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

WCIIOJIh30BaTh TOHATHSA: (U3NUYECKHE W XUMHYECKUE SBJICHUS, HAOIIOJEHNE,
OKCIIEPUMEHT, MOJIEb, TUIIOTE3a, CIUHUIBI (PU3NUYECKUX BEJIMYHMH, aTOM, MOJIEKYJa,
arperaTHbIC COCTOSIHUS BEIIECTBA (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUIECKOE
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IBWKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJMHEIHOE),  TpPaeKTopus,
paBHOZACHCTByIOIas cuj, jAedopManus (ympyras, IJJaCTUYECKas), HEBECOMOCTD,
COOOUIAIOIINECS COCYBL;

pasnuyath sBiIeHus (aud@ys3us, TEMIOBOE NBIKCHHE YaCTHI[ BEIICCTBA,
PaBHOMEPHOE JABUKEHUE, HEPABHOMEPHOE JBMKEHUE, UHEPIIUS, B3aUMOJICHCTBHUE Tel,
paBHOBECHE TBEPABIX TEJN C 3aKPEIUICHHOW OCBhIO BpalllCHMs, Iepeaaya aBiCHUS
TBEPJBIMHU TEJaMH, XKUJIKOCTSIMH W Ta3amH, aTMoc(hepHOe IaBJjCHUE; TUIABaHHWE Te,
NpEeBpAIllCHUs] MEXaHUYECKOM HHEPruu) MO OMUCAHUI0 MX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX JTaHHOE (PU3HUECKOE SIBICHUC;

pacno3HaBaTh MPOSBICHUE U3YYECHHBIX PU3NYECKUX SIBJICHUH B OKPYXKAIOIIEM MUPE
(B ToM yucie ¢U3UYECKHUE SBICHUSI B MPUPOJIC: MPUMEPHI JBIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMH B )KHBOW M HEKUBOU NIPUPOJIE, NEUCTBUE CHII TSDKECTH, TPEHUS, YIPYTOCTH
B IIPUPO/JIEC ¥ TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBJICHUS Ha )KUBOM OpraHu3M, IJIaBaHUe
pbIO, pblYArM B TEJE 4YEIOBEKa), MPU OSTOM MEPEBOAUTH MPAKTUYECKYIO 3ajady
B y4eOHYI0, BBIICNATh CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKHU) (U3UUECKUX SBJICHUM;

OMKCHIBATH W3YYCHHBIE CBOMCTBA Tel W (PU3UYECKUE SBICHUS, HCIOIb3Ys
dbu3nyeckre BEIWYMHBI (Macca, 00beM, MUIOTHOCTh BEIIECTBA, BPEMs, MYyTh, CPEAHSISA
CKOpOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJa, CUJia TPEHUS, JABIICHUE TBEPJIOTO
TeNla, JABJICHHE CTOJI0A XUJKOCTH, BBITAJIKMBAIONIAS CHJIA, MEXaHU4YecKas padoTa,
MOIIIHOCTh, TUJIEYO CHJIbI, MOMEHT CHJIbI, KOI(D(UIMEHT TMOJE3HOTO JCUCTBUS
MEXaHU3MOB, KUHETUYECKasl U TOTCHIMAJIbHASI SHEPTHsl), IPU OMUCAHUU TMPABHILHO
TPaKTOBaTh (PM3MYECKUN CMBICI UCIIOJIB3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3MUEeCKNX BEJIUYUH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO (U3HUYECKYIO
BEJIMUUHY C JPYTMMHU BEJIWYHMHAMH, CTPOUTh TpapuKU H3YUYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJIMYUH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIICHUS W TPOIECCHI, MUCIOJIb3Ys
MpaBWJia CIOXKEHUs CUJl (BIOJb OJHOW TpsiMoii), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «3010TOE MPABUII0» MEXAHUKH, 3aKOH
COXpAaHECHHUS MEXaHMYECKOW HSHEpPruu, MpU ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3alIMChIBATh €70 MaTEeMaTUYECKOE BHIPAKECHHUE;

CTPOUTH MPOCThIC HPU3HUUECCKUE MOCIU PEATbHBIX 00BEKTOB, MPOIECCOB U SIBJICHUH,
BBIJICJISITH IIPU 3TOM CYIIIECTBEHHBIE U BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB,
SBJICHUM, TIPUMEHATh (PU3WdYecKkue Mojenu Juisi 0OObACHEHHs (HU3UYECKUX IPOIIECCOB
Y peleHus y4eOHbIX 3a/1a4;

OOBSICHATh (PU3MUECKHE SIBJICHUS, NPOILIECCHI U CBOMCTBA TEl, B TOM 4YHCIE
B KOHTEKCT€ CHUTyalliii MPaKTHUKO-OPUECHTUPOBAHHOTO XapakTepa, ¢ pemiarh
KaueCTBEHHBIC 33]1auH, B TOM YHCJIE TPEOYIOIHE YUCICHHOTO OIICHUBAHUS XapaKTEPHBIX
3HAYCHUN (PU3NYECKUX BEITUYHH, BRIOUPATHh (PU3UUECKYIO MOJIEIb, BBISIBIISTH TPUIUHHO-
CIEACTBEHHbIE CBSI3M W  BBICTpAaMBaTh JIOTUYECKYIO IEMOYKY PaCCYXKIACHUU
C HUCIIOJIb30BAHUEM M3YUYEHHBIX CBOMCTB (DU3MYECKUX SIBIICHUU, (PU3NUYECKHE 3aKOHHBI,
3aKOHOMEPHOCTHU U MOJIEINH;
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pelaTh pacueTHbIe 3a7auu (B 2—3 AEHCTBHS) 110 U3y4yaeMbIM TeMaM Kypca (HU3HKH,
BbIOMpas (pU3NYECKYI0 MOJIEIb, C UCIIOJb30BAHUEM 3aKOHOB M (POPMYJI, CBSI3bIBAIOIINX
(bu3nyuecKre BeIMYHUHbI, 3alUCHIBATh KPATKOE YCIOBUE U PA3BEPHYTOE PEIICHHE 3a/1a4H,
BBISIBJISITH HEAOCTAIONINE WM HM30BITOUHBIC JaHHBIE, OOOCHOBBIBATH BHIOOP METOJa
pelIeHus] 3aJlayd, UCIOJIb30BaTh CIPaBOYHbIC JAaHHBIC, MPOBOAUTH MaTEMaTHYECKUE
npeoOpa3oBaHus W PaCyeThl, OIEHUBATH PEATUCTUYHOCTh MOJIYYEHHOTO 3HAUCHUS
¢u3znyecKkol BEIMUYMHBI M OMNPEACNATh PpPa3MEPHOCTh (UINYECKON BEIMUYUHBI,
MOJIYYCHHOM MPU PELICHUH 33]1auH;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIN (PHU3UIECKUX
METO/IOB, M IPEIJIaraTb OPUEHTUPOBOYHBIN CITOCOO pelIeHMs], B ONIMCAaHUN UCCIIEIOBAaHUS
pacro3HaBaTh  IPOBEPSIEMOE  MPENANOJOXKeHUue  (THUMOTE3y), HHTEPIPETUPOBATH
HOJyYEHHBIN pe3yJIbTarT;

MPOBOJIUTH OMNBITHI MO HAOMIONCHUIO (PU3NYECKUX SABJICHUM WM (DU3UUECKUX
CBOMCTB Ten (nuddysus, TEMIOBOE PACIHIUPEHUE Ta30B, SBJICHUE WHEPIUU, U3MECHECHHE
CKOPOCTH MpU B3aUMOJCHCTBUM TeJI, IE€peAada JaBJICHHUS >KMIKOCTBIO U Ta30oM,
MPOSIBJICHUE JEHCTBUS aTMOC(HEPHOrO JABIEHUS, JIEUCTBUE MPOCTBIX MEXAHU3MOB):
(opMyIupOBaTh MPEANOIOKEHHE (TUIIOTE3Y) O BOZMOXKHBIX pe3yIbTaTax HaOII0IEHUH,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 000pyAOBaHUA
1 (hOpMyYIUPOBaTh BHIBOJIBI;

IPOBOJUTH NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (PacCTOSHUE,
OPOMEXYTOK BpEMEHHM, Macca Tejaa, O0beM Teja, CHia, TeMIeparypa, IJIOTHOCTb
KUAKOCTH W TBEPAOTO TeNa, CUja TPEHUS CKOJbXEHUs, JaBJIEHWE BO3/AyXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIOIAs HAa TOTPY>KEHHOE B )KUJKOCTh TEJI0, KOAPHULIUEHT
IOJIE3HOTO JICWCTBUSA MPOCTHIX MEXaHU3MOB) C HCIIOJIb30BAHUEM  AHAJIOTOBBIX
u HUPpPOBBIX TPHOOPOB, OOOCHOBBIBATH BHIOOP METOAA HM3MEpPEHUs, (PUKCUPOBATH
NoKa3aHusi MPUOOPOB, HAXOAUTh 3HAYCHHE HU3MEPSIeMON BEJIWYMHBI C IOMOIBIO
YCPEIHEHHUs PE3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH MTOTPELIHOCTD U3MEPEHUM;

OPOBOJUTh HECJIOXHBIE HOKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBHUCHUMOCTEN
(u3nYeCKuX BETUUYHH (3aBUCUMOCTH MYTH PaBHOMEPHO JBMXKYILIETOCS Tella OT BpEMEHU
JIBUYKEHUS Tella, CUJIbI TPEHUS CKOJIbKEHUSI OT CHJIbI HOPMAJIBHOTO JIaBJICHMSI, KaueCTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIONIaJH
COTIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJ/UIMHEHHUS TMPY>KUHBI, BBHITAIKUBAIOLICH
CUIbl OT oO0bemMa TMOTPYKEHHOW YacTh Tella M OT IUIOTHOCTH KUAKOCTH, €€
HE3aBUCUMOCTH OT TUIOTHOCTH TeJIa, OT NIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IJIaBaHMs TeJl, YCJIOBHM paBHOBECHS pblyara U OJIOKOB): COBMECTHO C YYHUTEIEM
dopMynHpoBaTh 3a7adyy U TUNOTE3y HCCIEAOBaHUS, CAMOCTOSATEIBHO IIAHUPOBATh
UCCJIEIOBAHUE,  CaMOCTOSITEIbHO  COOMpaTh  AKCHEPUMEHTANIbHYIO  YCTAHOBKY
C MCTIOJIb30BaHUEM HMHCTPYKIMH, MPEACTABIATH MOJIyUYEHHbIE 3aBUCUMOCTH (PU3UUECKIX
BEJIMYUH B BUJE TaONMI] U rpaduKOB, OLEHUBATH MOTPEIIHOCTH, MPOBOAUTH BBIBOJIBI
0 pe3yibTaTaM HCCIIeIOBAHUS;
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co0iroaTh ImpaBuia TEXHUKK Oe30MacHoro TpyAa Mmpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yYKa3bIBaTh TMPUHIUIBI JEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, IUHAMOMETpP, COOOINAIOIIMECS COCYIbl, OapoOMeTp, phluar, MOABUKHBIN
Y HETOJIBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh NPUHIMIBL JCHCTBUS HW3YYEHHBIX MNPUOOPOB, TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHYECKUX IMPOIIECCOB C MCIOIb30BAHUEM HMX OINHUCAHUS (B TOM
yycie: TMOIIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THUIAPAaBIMYECKU mpecc, CU(OH,
MaHOMETP, BRICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCTIOJB3Ysl 3HAHUS O CBOMCTBAX
(bu3HUeCcKUX SABJICHUN U HEOOXOAMMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHUYHbIE PHUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IMPOIECCOB MPHU PEIICHUU
y4eOHO-TIPaKTUYECKUX 3a/1a4;

NPUBOJUTH TPUMEPHI (HAXOAUTh HHGPOPMAIMIO O MPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW J>KM3HU [UJISI OOCCICUCHHS
O0e3omacHOCTH TMpu oOOpamieHuu ¢ OpudopaMu M TEXHUYECKUMH YCTPOUMCTBaMH,
COXPAHEHUS 37J0POBbsI U COOJIIOIEHUSI HOPM SKOJIOTMUECKOT0 MOBEACHUSI B OKPY KaroIen
cpene;

OCYIIECTBJISATh OTOOP MCTOYHUKOB HUHGOpPMAIUU (DUIUYECKOTO COJEPIKAHMUS
B HTEepHeTe, camocTosITeNnsHO (DOPMYIHPYS TOUCKOBBIN 3allpoC, HA OCHOBE UMEIOIIIUXCS
3HAHUH U MMyTEM CPAaBHEHHUS PA3JIMYHBIX UICTOUYHUKOB BBIICIATh HHGOPMAIIMIO, KOTOPAs
SBJISIETCS] IPOTUBOPEUNBON I MOKET OBITH HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TPU BBHINIOJIHEHUH YYE€OHBIX 3aJaHUil  HAyYHO-TIOMYJISPHYIO
TuTeEpaTypy (U3MYECKOTO ColepkKaHUs, CIpPaBOYHBIE MaTepuajbl, PECYpPChl CETH
WNuTtepHer, BiageTh NOpHeMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
2—-3 WCTOYHUKOB HH(pOpMAMKU (PU3UUYECKOTO COJEPKaHMsI, B TOM YHUCIE MyOIUIHO
IPOBOJUTH KPATKHE COOOIICHUS O pe3yIbTaTaX MPOEKTOB WM YY€OHBIX HCCIICIOBAHUH,
MIPU 3TOM T'PAMOTHO MCTIOJIH30BaTh W3YUCHHBIM MOHATHUHHBIA ammapaT Kypca (U3UKH,
COTIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

TIPY BBITIOTHEHUH YUEOHBIX MPOEKTOB M UCCIEAOBAHUIN pacpeeaTh 00s13aHHOCTH
B TPYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33/]a4aMU, CISAUTH 32 BHITTOJTHCHUEM IIJIaHa
JICUCTBUMN, OIICHMBATh COOCTBEHHBIN BKJAJ B JIEATEILHOCTh TPYIIbI, BHICTPAWBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHCHUE OKPY>KAFOIIIHX.

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPaMMbl MO (U3HKE K KOHIY OOydeHHUS
B 8 Ki1acce:

[IpenmeTHbIe  pe3ynbTaThl Ha  YIIYOJIGHHOM YPOBHE JOJDKHBI  OTpakaTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

WCIIOJIB30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJ, TETUIOBOE JIBUKEHUE aTOMOB
¥ MOJICKYJI, arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKUE U aMOP(HBIC Tena,
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HACBIIIEHHBIH W HEHACHIIICHHBIM Mmap, crmocoObl M3MEHEHHs] BHYTPEHHEW SHEPruw,
AJIEMEHTAPHBIN JJIEKTPUYECKHUI 3apsiji, TPOBOJHUKH, MOIYINPOBOIHUKH, TUAIEKTPUKH,
MCTOYHHUKY ITOCTOSIHHOTO TOKA, AJIEKTPHUYECKOE U MArHUTHOE MOJIs, ONTHYECKAsl CHCTEMA)
Y CUMBOJIMYECKUH SI3bIK (PU3UKH MIPH PEHICHUN YUEOHBIX U MPAKTUUYECKHUX 3a]1a4;

paziuuath SIBICHUS (TEIJIOBOE paclIMpeHue (CkaTue), TEIMIOBOE PaBHOBECHE,
NOBEPXHOCTHOE HATSDKEHWE, CMayuMBaHUE, KalWUISAPHbBIE SBJICHUS, WCIapeHHE,
KOHJICHCAIUs, IUIABJIICHHE, KpUCTAJUIM3allus, KHUIIEHHE, CIOCOObl TeIulonepeaadu
(TemIonpOBOJHOCTb, KOHBEKIIUS, MU3JIyYEHHE), TEIUIOBBIE MOTEPHU, DJIEKTPU3ALMS TEl,
B3aUMOJCHCTBUE 3apsiioB, AEHUCTBUS SJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHUE,
B3aUMOJICHICTBME  MAarHuTOB, JCHCTBME MArHUTHOIO TMOJS HAa  MPOBOJHHK
C TOKOM) IO OIMCAaHUIO UX XapaKTEpHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX PU3NYECKUX SIBJICHUI B OKPYKAIOILIEM MUPE
(B TOM uncie pu3nYecKue BJICHUS B IPUPOE: IOBEPXHOCTHBIE U KAIMIIISIPHBIC SIBJICHUS
B IIPUPOJIE€, KPUCTAILIBI B IPUPOAE, n3aydeHue CollHIa, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opu3bl, 00pa30BaHKE POCHI, TYMaHa, MHES, CHETa, JIIEKTPUUECKUE SIBJICHUS B aTMOC(epe,
AJIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE IOJie 3eMJIM, Apeid MOI0COB, POib
MarHuTHOTO MOJISI JJIA >KM3HU Ha 3emiie, MOJSPHOE CHSHHUE), MPU 3TOM IEPEBOIUTH
IPAaKTHUYECKYIO 3aJauy B Y4YEOHYIO, BBIIEJSATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH)
(bu3HUECKUX SIBJICHUI;

ONHUCHIBATh HU3YyYEHHbIE CBOMCTBA Tel U (U3MUECKUE SBIICHUS, HCIOJIbB3YS
(¢u3nyeckue BETMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEpPrHs, KOJWYECTBO TEILIOTHI,
paboTa rasa, yzeibHas TEIUIOEMKOCTh BEIIECTBA, YJE€JbHAs TEIJIOTa IUIABJICHUS,
yleiabHas TeIuloTa mnapooOpa3oBaHUs, yJleidbHas TEIUIOTa CropaHus TOILUIMBA,
KO3(DPUIIMEHT MOJE3HOro JNEHCTBUS TEIJOBOM MAIMHBI, OTHOCUTENbHAS BIAKHOCTh
BO31yXa, DJJEKTPUYECKHMHA 3apsl, CHJIA TOKA, DJJIEKTPUYECKOE HAIpSKEHUE,
CONpPOTHUBIEHUE NMPOBOAHKKA, D/IC B IENTH IOCTOSHHOI'O TOKA, 3JIEKTPUYECKOE YAEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOUTHOCTb 3JEKTPUUECKOr0 TOKA), IPU OMUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICI MCIOJIb3yEMbIX BEUYHMH, UX 0003HAYCHMUS
U eIUHULBl (U3MYECKUX BEIMYMH, HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3MUECKYI0 BEJIMYUHY C JPYTMMHU BEIUYMHAMH, CTPOUTH Tpa@UKU H3YUEHHBIX
3aBHCUMOCTEHN (PU3NUECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3UUYECKHE SIBJICHUS U TPOLECCHI, HUCIONb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BELIECTBA,
ypaBHEHHE TEIJIOBOrO OajaHca, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOTO 3apsja, 3aKOH
Kynona, npuHUUI Cyneprio3ninm 3JIEKTPUIECKHX TONEH, 3aK0H OMa 11 y4acTKa LeMH,
npaBuna Kupxroda, 3akon Owma s moiHOW 1enu, 3akoH Jxoynsa-JIeHia, 3akoH
COXpaHEHUsI PHEPrUH, MPU STOM pas3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €rO
MaTeMaTUYECKOE BBIPAKEHHUE;

CTPOUTH MPOCThIE GUZHUUECKUE MOEIU PEATbHBIX O0BEKTOB, MPOIIECCOB U SIBJICHUI,
BBIICJIATH IPU 3TOM CYLIECTBEHHbIE U BTOPOCTENIEHHBIE CBOMCTBA 0OBEKTOB, ITPOLIECCOB,
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ABJICHUH, TPUMEHATh (PU3MUECKHe MOJENU ISl OOBSCHEHHS (PU3MUYECKUX MPOIECCOB
U pellieHrs y4eOHbIX 3a/a4;

OOBACHATh (PU3NYECKUE SIBJICHUS, MPOLIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE
U B KOHTEKCT€ CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U pemliarh
KaueCTBEHHbIE 33]1a4M, B TOM YHCJIE TPEOYIOIINE YUCIEHHOTO OLIEHUBAHMS XapaKTEPHBIX
3HAUYCHUN (PU3NYECKUX BETUYHH, BHIOUPATh (PU3UUECKYIO MOJIEb, BBISBISATH TPUUUHHO-
CIIEICTBEHHBIE CBSI3M M  BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY  PpPacCyKICHHI
C MCMOJb30BAHUEM H3YUYEHHBIX CBOMCTB (M3MUECKUX SIBIICHUN, (PU3UUECKUX 3aKOHOB,
3aKOHOMEPHOCTEU U MOJENEH;

pemaTh pacyeTHbIC 3aJay (C UCIOJIb30BAaHUEM 2—3 ypaBHEHHUI) MO U3y4aeMbIM
TeMaM Kypca (U3MKH, BbIOMpas (U3NYECKYI0 MOJENb C HCIOJIb30BAaHHUEM 3aKOHOB
n (QopMyll, CBS3BIBAIOMIMX (PU3HUECKHE BEJIUYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U pa3BEpPHYTOE PEIICHHUE 3a/layd, BBIABIATH HEAOCTAIOIINE WM U30BITOYHBIE JaHHbBIE,
00OCHOBBIBaTh BBIOOp METOJa pEIICHUs 3aJlauM, MCIOJb30BaTh CIPAaBOYHBIC JaHHBIE,
MPUMEHATh METOJbl aHalIM3a Pa3MEPHOCTEW, HMCIOJIb30BaTh TrpaUyecKue METObI
pelIeHus 3a/1a4, MPOBOJUTh MaTEMaTHUECKHUE NMPEOOPa30BaHMsI U PaCUEThl, OLIEHUBATh
PEATUCTUYHOCTh TOJYYEHHOTO 3HAUYEHHUA (PU3NYECKOW BEJIMUYMHBI U OIpPEACIsATh
pa3MepHOCTh (PM3UUECKON BEIIMUUHBI, MOTYYEHHOU MpU PEIICHUH 3a/1a4K;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh HPU MOMOUIM (PUINUECKUX
METO/IOB, ¥ IPEIJIaraTh OPUEHTUPOBOYHBIN CITOCOO pelIeH s, B ONMCAaHUN UCCIIEIOBAHUS
pacno3HaBaTh  NPOBEPSAEMOE  IPEANOJIOKEHHWE  (TMIOTE3y), HHTEPHPETHUPOBATH
IIOJTyYE€HHBIN PE3YJIbTAT;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (DU3UYECKUX SBJICHUM WIH (U3HUUYECKUX
CBOMCTB TeN (KanWJUIIpHbIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUs BO3/AyXa OT €ro oobema
Y TEMIIEpaTyphl, CKOPOCTH MpOIlecca OCThIBAaHUS (HArpEBaHMSI) IPU U3TYUYEHUU OT LIBETA
m3inyvarome  (MOrIomaroIieil)  MOBEPXHOCTH, CKOPOCTh  HUCIAPEHHsS]  BOJbI
OT TEMIIEpaTypbl JKMJIKOCTH U IUIOIIAAM €€ IIOBEPXHOCTH, JJIEKTPHU3alUus Tel
Y B3aMMOJEHCTBUE BJIEKTPUUECKUX 3apSA0B, B3aUMOJIECUCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIM3allisl MAarHUTHBIX TOJIE MOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO MOJIS
Ha TMPOBOJAHMK C TOKOM, CBOWMCTBA 3JEKTPOMArHuWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (pOpMYJUPOBATH MPOBEPSEMOE MPEIANOJ0KeHUE (TUIIOTE3Y)
O BO3MOXHBIX pe3ylbTaTrax HaOMIOJEHUI, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY
U3 M30BITOYHOrO Habopa 00OPYIOBaHUs, OMMCHIBATH XOJ ONBITA U (POPMYIHUPOBATH
BBIBOJIBI;

MPOBOAMTD MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PU3NUECKUX BEIUUUH (TeMIiepaTypa,
OTHOCUTEJIbHAS BIAXKHOCTh BO3/yXa, CUJla TOKA, HANPSHKEHUE, YAeIbHas TeIIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, padOTa M MOUIHOCTH AJIEKTPUYECKOTO TOKA)
C MCIIOJIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB, OOOCHOBBIBATH BHIOOP METOA
U3MepeHus, (PUKCUPOBATh MOKa3aHUA MPUOOPOB, HAXOAUTH 3HAUYCHHUE H3MEPSEMOi
BEJIMYMHBI C TIOMOILIBIO YCPEIHEHMsI pe3yJbTaTOB CEpUHM W3MEPEHHUA W OLICHHBATh
MOTPENIHOCTh U3MEPEHHUIA;

27



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yrryOlIeHHBIH YPOBEHB)

MPOBOANTH HKCIIEPUMEHTAJbHbIE MCCIEAOBAHUA 3aBHCUMOCTEH (pu3MuecKux
BEIUMYMH (3aBUCHUMOCTb JIABJICHHMSI BO3JlyXxa OT €ro o0bemMa U HarpeBaHus
WIN OXJIAKJEHUS, UCCIEAOBAHUE SBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOJIHOM
U TOpSYei BOJBI, 3aBUCUMOCTh COTPOTHUBIICHHUS MMPOBOJHUKA OT €T0 AJIUHBI, MJIOMIAaN
MOTIEPEYHOT0 CEUCHHUS U YACIBHOTO COMPOTUBIICHUS BELIECTBA TPOBOIHUKA, CUJTBI TOKA,
MPOTEKAIOIIET0 4Yepe3 MPOBOAHHMK, OT HAMNPsOHKEHUS Ha MPOBOJHUKE, MCCIEIOBAaHUE
MOCJIEOBATEILHOTO W MAapajljIeIbHOTO COEJUHEHHH TMPOBOJHUKOB): COBMECTHO
C yuurteneM (QOpMyIHpOBaTH 3a7adyy W THUIIOTE3y HCCIEAOBAHMS, CaAMOCTOATEIHHO
IUTAHUPOBATh ~ UCCJIEOBAaHHE, CaMOCTOSITEbHO COOMpaTh  AKCIEPUMEHTATIbHYIO
YCTAaHOBKY C HCIIOJb30BAHUEM WHCTPYKIIMH, MPEACTABIATh MOJYYCHHbIE 3aBUCUMOCTH
(¢u3nYecCKuX BEIUUMH B BUJIE TaOIHII U TPAQHUKOB, OIICHUBATH MOTPEIIHOCTH, TPOBOAUTD
BBIBOJIBI 110 pE3y/IbTaTaM MCCIIECIOBAHMS,

cobmofaTe TMpaBwia 0e30mMacHOro Tpyaa mOpu pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLECCOB C HCIOIb30BAaHUEM HX ONMUCAHUS (B TOM
qyclie: CHCTeMa OTOIUICHHS [OMOB, THTPOMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJIETMETpP, CYETYUK OJJIEKTPUUYECKOM SHEPruu, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AJIEKTPONPUOOPHI (IPUMEPHI), NPEIOXPAHUTEIN U UX MPUMEHEHUE
B OBITYy U TEXHUKE, TNPUMEHEHHE IOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb MOCTOSHHOTO TOKa), MCHOJB3Ysl 3HAHUSA O CBOMCTBAX (PU3MUECKUX
SBIICHUH, HEOOXOAUMBIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTENIbHBIE MPUOOPHI
M0 CXeMaM M CXeMaTHYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, IICHXPOMETD,
TUTPOMETp, JBHUTATENIb BHYTPEHHETO CTOpPaHHUA, SJIEKTPOCKON, PeoCcTar), COCTaBISATH
CXEMbI JIEKTPUYECKUX IEeTel C MOCIeA0BaTENbHBIM U MAPAJICIBbHBIM COEIMHEHUEM
AJIIEMEHTOB, pa3Nu4as YCIOBHbIE OOO3HAYEHUS JJIEMEHTOB DJJICKTPUUYECKUX IIETICH,
UCIOJb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HU3YUYCHHBIX TEXHMUYECKHUX YCTpPOMCTB,
MU3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPH PEUICHUH Y4eOHO-
NPaKTHYECKUX 3a/1a4;

OPUBOJUTH TMPUMEPHI (HAXOAUTh HHMOPMALUIO O MpPUMEpPax) MPAKTHUECKOTO
UCTIONB30BaHUS (DU3MUECKUX 3HAHWK B TIOBCEIHEBHON KHU3HU JUIsi OOECIeUeHUs
O0e3omacHOCTH TMpu oOOpareHuu ¢ OpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 37J0POBbsI U COOJIOICHUSI HOPM SKOJIOTHUECKOT0 MOBEACHHSI B OKpY KaroIe
cpene;

OCYIIECTBIATh MOUCK MHPOpMaluu B MHTepHETE, caMOCTOSTEN HO (HOPMYIHUPYS
MIOUCKOBBIN 3allpoc, HA OCHOBE HMMEIOIIMXCS 3HAHUN M CPAaBHEHHS JTOTIOJTHUTEIHHBIX
VMCTOYHUKOB BBIIEIATH MHPOPMAIINIO, KOTOPasl SIBISIETCA MPOTUBOPEUYUBOM MITH MOXKET
OBITH HETOCTOBEPHOM;

WCIIONIb30BaTh MPU  BBINOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJSPHYIO
JUTEPATypy, CIPAaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BlageTh MprUeMaMmu
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KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIMU U3 OTHOM 3HAKOBOM CUCTEMBI
B IpyTy1o;

CO3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE M KPATKHE YCTHBIE COOOILIEHUs, 0000mIas
MHPOPMAIIMIO U3 HECKOJIBKUX HCTOYHHKOB, B TOM YHUCIIE MyOJIUYHO HPECTABIATH
pe3ynbTaThl MPOEKTHON WM HCCIEAOBATENBbCKOM NEATEIBHOCTH, MPU 3TOM TIPAMOTHO
UCIOJb30BaTh M3YyUEHHBIM MOHATUMHBIN ammapaT Kypca (QHU3UKH, COINPOBOXKAATH
BBICTYIUJICHUE NPE3EHTALUEN;

IPU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpenenaTb 00s13aHHOCTU B I'pyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1ayaMi,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM W KOPPEKTUPOBATh €ro, OLICHUBATh
COOCTBEHHBI BKJaJ B JESATEIBHOCTb TIPYMIbI, BBICTPAaUBAaTh KOMMYHHKAaTUBHOE
B3aUMOJICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3peliaTb KOH(IUKTHI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS MPOrpaMMbl MO (U3HKE K KOHIy OOydeHHus
B 9 Ki1acce:

[IpeameTHble pe3yibTaThl Ha YIIYOJIEHHOM YPOBHE JOJDKHBI — OTpaXkaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHU:

UCIIOJb30BaTh MOHATUS (CHUCTEMa OTCU€Ta, OTHOCHUTEIBHOCTH MEXAHUYECKOTO
JNBWKECHUS, HEBECOMOCTD M IIEPErPy3KH, LIEHTP TAKECTH, MEXaHUYECKUE BOJIHBI, 3BYK,
UHQPa3ByK W YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTI€HOBCKOE H3Iy4YEHUE,
[IKaja 3JIEKTPOMAarHUTHBIX BOJIH, UCTOUYHUKHU CBETA, OJIM30PYKOCTh U AAJIbHO30PKOCTD,
CHEKTPhl MCIYCKaHUS W TOIJIOUIeHUs, anb(da-, OeTa- U ramMmma-u3iy4yeHHUs, U30TOIbI,
AJIepHasi U TEPMOsJEpHasl YHEPreTHKa) U CUMBOJIMYECKUN S3bIK (PU3UKU NPU PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a/1ay;

pa3ianyath SIBJIECHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOIMHENHOE JBUKECHHE,
PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBUWKEHUE, CBOOOJHOE MAJ€HHUE TeJ, IBH)KECHHE
10 OKPY’KHOCTH, B3aUMOJICUCTBUE TEJI, PABHOBECHE MATEPUAIbHON TOYKH, PEAKTUBHOE
JBUKEHHE, HEBECOMOCTh, KoJieOaTeNbHOE NBUXKEHHE (FapMOHHYECKHE, 3aTyXarollue,
BBIHYKJICHHBIE KOJ€OaHUsI), PE30HAHC, BOJHOBOE JBIDKCHHE (paclpoCTpaHEHUE
U OTpaXeHue 3ByKa, uHTepdepeHIUs Hu audpakuus BOJH), HPIMOJIUHENHHOE
pacrpoCTpaHeHue, OTPAXKEHUE U MPEJIOMIIEHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKECHUE
CBETa, pa3lioKeHHe Oelloro cBeTa B CHEKTP M CIOXKEHUE CIEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsd PAaJUOAKTUBHOCTh, BO3ZHHKHOBEHUE JIMHEMYATOrO CIEKTPAa H3ITy4YEHU:)
[0 ONHCAHUIO HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3UYECKOE SBJICHUEC;

pacrno3HaBaTh NPOSBICHUE U3YYECHHBIX (PU3NYECKUX SIBJICHHUM B OKPYKAIOILIEM MUPE
(B TOM uncne pusnyeckue SBJICHUS B IPUPOJE: MPUIUBBI U OTIMBBI, IBHXKCHHUE TIJIaHET
CoHEYHO! CUCTEMBI, PEAKTUBHOE JBUKEHUE KMBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMHYECKHME BOJHBI, IyHAMH, 3XO, I[BETa TE,
ONTUYECKUE  SIBJICHUS B  MpUpoOJEe, OHMOJOTMYECKOe  JEUCTBUE  BUIUMOTO,
yIbTPauOIETOBOIO U PEHTTEHOBCKOTO U3TY4YEHHH, €CTECTBEHHBIN pPaJlOaKTUBHBIM
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(oH, KOCMUYECKHE JIy4d, PAANOAKTUBHOE H3ITyUCHHUE MPUPOAHBIX MUHEPAJIOB JCICTBHE
PaAMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4eloBeKa), NIpH OSTOM TNEPEeBOJUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKK)
(du3nyecKuX SBICHUH;

ONMKCHIBATh W3YYEHHBIE CBOHCTBA Tel U (U3UUECKUE SIBJIICHUS, HCIOIb3Ys
¢usnyeckue BEJWYUHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tela MPU HEPaBHOMEPHOM
JBIKEHUU, YCKOPEHHUE, IMEepEeMENIEHUE IpPU PaBHOYCKOPEHHOM MPSIMOJMHEHHOM
IBH)KEHUH, YIJIOBAasi CKOPOCThb, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, CUJIa TPEHUS, CHJIA
YOPYTOCTH, CUJa TSKECTH, YCKOPEHUE CBOOOJHOTO MA/ICHUs, BEC TeNa, HEHTP TAKECTH
TBEPIOrO Teja, UMITYJIbC Tea, UMITYJbC CHJIbI, MOMEHT CHJIbl, MEXaHHUYecKasi paboTa
Y MOILIHOCTh, MOTEHUHMAJIbHAs 3HEPrusl TeJja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIMANbHAS JHEPrUsl CKATOW NPYKUHBI, KUHETUYECKAas JHEPrus, MOJIHAL
MEXaHUYEeCKasi 3HEprusi, Mepuoj M dYacroTa KoJeOaHUW, Mepuos] MaTeMaTHYeCKOIo
Y IPYKUHHOTO MAasiTHUKOB, JIJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh
CBETa, IIOKA3aTeslb IPEJIOMJIEHUS Cpenbl), NPU ONHMCAHUM IPaBUIBHO TPAKTOBATh
(pu3UYECKUIl CMBICI UCIIOIb3yEMbIX BEJIMYMH, UX 0003HAUYEHUS U €UHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOAWTb (POPMYIIbI, CBS3BIBAIONIME JIAHHYIO (PU3WYECKYIO BEIUYUHY
C JPYTUMHU BEJIMYMHAMH, CTPOUTH I'padUKH HU3YYEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHMSI U IMPOLECCHI, MCHOJB3YS
3aKOH COXPAHEHMS DHEPTUH, 3aKOH BCEMHUPHOI'O TATOTEHMS, MPUHLHII CYNEPHO3UIUN
CWJI, TPUHIMI OTHOCHUTENIbHOCTH ['amunes, 3akoHbl HBbIOTOHA, 3aKOH COXpaHEHMS
VMITYJIbCA, TEOPEMY O KMHETHYECKOW SHEpPruu, 3akoH |'yka, 3akoH bepHyim, 3aKOHbI
OTpaXE€HUsI U TMPEJOMIICHHUS CBeTa, (OpMYIy TOHKOHN JIMH3bI, MJIAHETAPHYIO MOJIETh
aToMa, HYKJIOHHYIO MOJI€Nlb aTOMHOTO sipa, 3aKOHbl COXPAHEHUs 3apsAI0BOr0
U MacCoOBOTO 4YHMCEJN IpU SJEPHBIX pPEaKkUHAX, NP 3TOM pas3jinyaTh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTpPOUTH (U3NYECKUE MOJEIU peallbHbIX OOBEKTOB, MPOLIECCOB U SBJICHUM,
BBIICJIATH [TPU 3TOM CYLIECTBEHHbBIE U BTOPOCTEIIEHHbBIE CBOMCTBA OOBEKTOB, MPOLIECCOB,
ABJICHUM, MPUMEHATh (pU3MyecKkue MoJenau Uisi OObACHEHHS (DPU3UUYECKUX IMPOILIECCOB
Y peleHus y4eOHbIX 3a/1a4;

OOBACHATH (PU3NYECKUE SIBJICHUSA, TPOLECCHl M CBOWCTBA TEl, B TOM 4YHUCIE
B KOHTEKCT€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KauyeCTBEHHbIE 33714, B TOM YHUCIIE TPEeOYIOIIKE YUCICHHOTO OLIEHUBAHUS XapaKTEPHbIX
3HAUYECHUN (PU3NYECKUX BETUYMH, BHIOUPATh (PU3UUECKYIO MOJIENb, BBISBISATH TPUUYUHHO-
CJIEICTBEHHBIE CBSA3H U BHICTPAUBATH JIOTUUYECKYIO LIETIOUKY PaCCyKIECHUHN U3 2—3 11aros
C MCMOJb30BAHUEM H3YUYEHHBIX CBOMCTB (PM3MUECKUX SIBIICHUN, (PU3MUECKUX 3aKOHOB,
3aKOHOMEPHOCTEW U MOJENEN;

pemiaTh pacyeTHble 3aJayd [0 M3ydyaeMbIM TemaM Kypca (GU3HKH, BBIOMpas
COOTBETCTBYIOIIYIO (PU3UYECKYI0O MOJENb C HCIOJIb30BAaHUEM 3aKOHOB U (Hopmy,
CBA3BIBAIOIIUX (DPM3MUECKUE BEJIMYUHBI, 3alUCHIBATh KPATKOE YCJIOBHE U Pa3BEpHYTOE
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pellleHre 3aJa4uu, BBIBISATh HEJOCTAIOIIME WM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH
BbIOOp METO/a pEIICHUs 3a/layd, MCIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, MPUMEHSITH
METO/Ibl aHAJIM3a Pa3MEPHOCTEN, UCIOIb30BaTh rpauuecKre METO/Ibl pElIeHHs 3a/1ay,
MPOBOANTH MaTeMaTHYECKHE MPEOoOPa30BaHMsI U PACUEThl, OIICHUBATh PEATUCTUYHOCTD
[OJyYEHHOTO 3HAueHUs (U3NYECKOM BEIUYMHBI U  ONPEAENATh Pa3MEPHOCTb
(Gu3nYeCcKOi BETUYHHBI, MOTYYSHHON MPU PEIICHUH 3a4a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh IMPHU IMOMOLIM (U3NYECKUX
METOJI0B, ¥ IIPeIaraTh OpPUEHTUPOBOYHBIN CLIOCOO pELIEHMS], B OTMCAHUN UCCIIEA0BAHNUS
pacrno3HaBaTh HPOBEPSEMOE MPEAIOIOKEHUE (TUIIOTE3Y), OLEHUBATh IMPABUIBHOCTh
MOpsIZIKa MPOBEIECHUS UCCIEAOBAHMS, HHTEPIIPETUPOBATH IMOTYUYEHHBIN pe3ysbTaT;

MPOBOANTH OIBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUM WM (PU3UIECKUX
CBOMCTB TeJ (M3y4eHue BTOPOro 3akoHa HpI0TOHA, 3aK0OHA COXpAHEHUS YJHEPTUH, 3aKOHA
COXpPaHEHUs UMITyJIbCca, AeHCTBUE 3aKOHA BepHyIIN 1 BOZHUKHOBEHUE MTOABEMHOM CHIIbI
KpblJa, 3aBUCUMOCTb IMepuojia KojeOaHUH MPYKUHHOIO MAasATHHKA OT Macchl rpysa
U KECTKOCTH TMPYXUHBI MU HE3aBUCHUMOCTh OT AaMIUTUTYJIbl MallbIX KOJICOaHHIA,
OpSMOJIMHEWHOE pacHpOCTpaHEHUE CBETa, pasioKeHUEe Oenoro cBeTa B CIEKTP,
M3Y4YEHUE CBOMCTB M300paKE€HUs B IUIOCKOM 3€pKaJie U CBOMCTB M300paKeHUs MIpeaAMeETa
B coOuparomiel J1H3e, HaOI0AeHUE CIUIOMIHBIX U JIMHEHMUYaThIX CHEKTPOB M3IYyUYEHUS):
(opMyIUpPOBATH MPOBEPSIEMOE MPEANOTIOKEHNE (TUIIOTE3Y) O BO3MOKHBIX PE3yJbTaTax
HaOMIOACHUI, CaMOCTOSITENBHO COOMpATh YCTAHOBKY W3 M30BITOYHOrO Habopa
000py10BaHus, OMUCHIBATH XOJ1 ONbITa U (POPMYIHPOBATH BHIBOBI;

IPOBOJAUTH IPU HEOOXOJUMOCTU CEPHUIO MPSIMBIX U3MEPEHUHN, ONpenessis cpeaHee
3HAUYEHHE U3MEPSIEMOW BEIMYMHBI U OINpPEAEIsis MOTPEIIHOCTh PE3YyIbTaTOB MPSMBIX
U3MEepeHuii, 000CHOBBIBATH BBIOOP criocoba u3MepeHus (M3MEePUTEIHHOTO MPUOopa);

IPOBOJAUTh KOCBEHHbIE H3MEpPEHUs (PU3NUYECKUX BEIMYUH (CpEdHssi CKOpPOCTb
U YCKOpPEHHE Tejla MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOIHOTO MaIeHus,
KECTKOCTh MPYXUHbI, KOIP(PULUHUEHT TPEHUSI CKOJIBKEHMS, MEXaHH4yecKas padora
U MOIIHOCTb, 4YacTOTa U IMEpHOJ] KoJeOaHWH MAaTeMaTHYecKoro M MPYXKUHHOTO
MasiTHUKOB, (POKyCHOE paccTosiHHMe coOuparonmiel JMH3bI M €€ OINTHYecKas Ccuia,
PaAMOAKTUBHBIA (OH) C HCIONB30BAHMEM AaHAJIOTOBBIX M UU(MPOBBIX MNPHUOOPOB:
00OCHOBBIBaTh BBHIOOP METOJa M3MEPEHUs], IUIAHUPOBATh U3MEPEHHUSI, CAMOCTOSITEITLHO
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY, BBIYUCISTH 3HAUYEHHE BEJIUYHMHBI
U aHAJIM3UPOBATH TMOJIYYCHHBIE PE3YyJbTaThl, OIEHMBAs MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHNUN;

MPOBOAUTH AKCIIEPUMEHTAJIbHBIE HCCIECOBAHUS 3aBUCHUMOCTEH  (PU3UUECKUX
BEIMYMH (3aBUCHUMOCTh TYyTH OT BpPEMEHH TIPH PaBHOYCKOPEHHOM JIBIDKEHUH
0e3 HayalbHOW CKOPOCTH, 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJIBHOTO JaBJIEHUS, MEeprUoAa KoJeOaHUN MaTeMaTU4YECKOr0 MasiTHUKA OT JJIMHBI
HUTH, OIIPEJEICHUE YCKOPEHHMs CBOOOJHOIO MAJECHMs, MCCIEAOBAaHUE HW3MEHEHUs
BEJIMYMHBI U HANpPaBIE€HUS MHIYKIIMOHHOTO TOKa, 3aBUCUMOCTh YIJla OTPa)KEHHUsI CBETa
OT yrIJla NaJeHus, yriia NpeJoMIIEHHs OT yIJia MMaJIeHusl CBETOBOIO JIy4a, UCCIEAOBaHUE
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TPEKOB: HM3MEpPEHUE SHEPruu YacTUIBl MO TOpMO3HOMY myTH (mo ¢doTorpadusm)):
COBMECTHO C YyuMTeneM (OpMyJIupOBaTh 3aJady M TUIIOTE3y HCCIEN0BaHUs,
CaMOCTOSITEJIbHO  IJIJAHUPOBAaTh  MCCIEJOBAHHE,  CaMOCTOSITEIbBHO  COOMpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY, IIPEAICTABIATH MOTYYSHHbIE 3aBUCIMOCTH (PHU3UIECKUX
BEJIMYMH B BHUJE TAaOMUL U rpaMKOB, OLEHUBATh MOTPEIIHOCTH, MPOBOJIUTH BBIBOIBI
0 pe3yJbTaTaM UCCIEI0BAHMUS;

coOnofarh ImpaBwia O€30MacHOro Tpyna npu pabore ¢ 1a00OpaTOPHBIM
00opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS HW3YYEHHBIX HPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX IPOLECCOB C HCIOIb30BAHUEM HUX ONHCAHMS (B TOM
YuCle: CIHUIOMETpP, NATYMKU IOJIOKEHUS, PACCTOSAHUS M YCKOPEHUS, paKeTa, 3XOJIOT,
OUYKH, NEepUCKOoIll, ¢oToanmapar, MHKPOCKON, TEJIECKOI, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCMONIB3YysS 3HAHUS O CBOMCTBaX
(¢uznyeckux SBICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHOMEPHOCTH, HCIOJIb30BATh
CXEMbI U CXEMAaTHYHbIE PUCYHKHU W3YUYEHHBIX TEXHUYECKHUX YCTPOUCTB, H3MEPUTEIBHBIX
MpUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPHU PEIICHUH Y4eOHO-TTPAKTUYECKUX 3ajad,
ONTUYECKUE CXEMBI JUIsl IOCTPOEHUSI U300paKEHUH B TNIOCKOM 3€pKajie U coOuparomien
JIMH3E;

OPUBOJAUTH MpPUMEPhl (HAXOAUTh HH(GOPMALMIO O MNpHUMEpax) MPaKTHYECKOTO
UCIOJb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEJHEBHOW JKHU3HM il OOecreueHus
0e30macHOCTH MpU OOpalleHuu ¢ OpudopaMu U TEXHHUYECKUMHU YCTPONCTBaMU,
COXPAHEHUs 37J0POBbsI U COOJIIOIEHUSI HOPM SKOJIOTMUYECKOTO MOBEACHUSI B OKpY KaroIei
cpene;

OCYIIECTBIATh MOUCK MHOpMalu B MHTepHETE, caMOCTOSTENbHO (GOpMYIUpys
NOMCKOBBIM 3alpoC, HAXOIWUTh IMYTHU OIPEACIICHUS JOCTOBEPHOCTH IOJYyYEHHOU
MH(}OpMaMK HA OCHOBE UMEIOIIMXCS 3HAHUI U IONOJIHUTEIbHBIX HCTOUHUKOB;

UCIOJb30BaTh MpPHU  BBIOJHEHUU YYE€OHBIX 3aJaHUA  HAYYHO-TIONMYJISIPHYIO
JUTEPATYpy, CIPaBOUYHBbIE MaTepHalbl, pecypchl ceTu WHTepHEeT, BIaJeTh NpUEeMaMH
KOHCIIEKTUPOBAHHUS TEKCTA, MPeoOpa3oBaHusl HHPOPMALIUK U3 OJTHON 3HAKOBOM CHCTEMBI
B IpYyTy1o;

co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOLIEHUS Ha OCHOBE
MH(GOpMALlMM W3 HECKOJBKMX MCTOYHHUKOB, IyOJIMYHO MPEACTABIATh PE3YJbTaTh
IIPOEKTHOM MJIM MCCIEA0BATEIBCKON AEATENBHOCTH, IPA 3TOM I'PAMOTHO MCIIOJI30BATh
U3YYCHHBIM MOHATUMHBIA amnmapaT M3y4aeMmMoro pasziena (U3MKM U CONPOBOXKIATh
BBICTYIUICHHE MTPE3EHTALIMEN C yUETOM OCOOCHHOCTEHN ayIUTOPHH 00YUarOIINXCS.
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7 KIIACC
HaumenoBaHue
Ne Kommuectso
W pa3liesioB U TeEM 4ACOB [IporpammHoOe conepkanue OCHOBHBIE BUJIBI JICSITEIBHOCTH 00yYaOIIUXCs
y4eOHOro npeamera

du3uka u ee POJIb B MIO3HAHHHU OKPYKAa0OIIEro MUupa

1.1 | ®usuka—Hayka 2 ®u3nka — HayKa O IPUPOJIE. BeoisBiieHne pa3nuuuii Mexay Gu3sn4ecKuMu
0 IPUPO/JIE SBieHus npupo bl (3JIEMEHTHI Y XMMUYECKUMHU MPEBPALLICHUSMH.
coAepKaHus, BKIIOYAIOIINE Pacno3naBanue pu3nyecKux sBJICHUMN:
MEKIPEIMETHBIE CBSI3H). MEXaHUUYECKHUX, TETJIOBBIX, JJIIEKTPUUECKUX,
dusnueckue SIBICHUS: MarHMTHBIX U CBETOBBIX.
MEXaHHYECKHE, TCIUIOBLIC, HaOmnronenue u onvcanue Gu3ndecKux
3JIEKTPUYECKHE, MATHUTHBIE, SIBJICHUI
CBETOBBIE, 3BYKOBBIC
1.2 | ®usnueckue 4 dusnyeckre BEINYNHEL. Onpenenenue UEHbI AEIEHUS Kb
BEIIUYMHBI Pazmepnocts. Equnutibi HU3MEPHUTEIILHOTO MpUOopa.

(bU3UYECKUX BEJTUYHH.
N3mepenne dpuznueckux
BEJIMYUH. DTAJIOHBI.
duznueckue mpuodopPHI.

Llena nenenus. [lorpemHoCTh
usMepenui. IIpasuia
0e3omacHOro Tpy/a npu padoTe
C J1abOpaTOPHBIM
000pyI0BaHUEM.
MexayHapoiHas cuctema

N3mepenure TMHEUHBIX pa3MepOB Tel

U IIPOMEKYTKOB BPEMEHU.

Ornpenenenue NorpenIHOCTH MPH MPSMBIX
U3MEPEHUsX.

N3mepenrie 00beMa KUAKOCTH U TBEPAOTO
Tena.

N3mepenne niomaay ¢ moOMOIIbIO NAJIETKY.
N3mepenune TeMiieparypsl IIpy OMOILIU
JKUJIKOCTHOI'O TEPMOMETPA U JaTyuKa
TEMIIEPATyPHI.
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enunuil. [lepeBoa BHECUCTEMHBIX
enuHuI B enuauinsl CU

N3mepenne BpeMeHn.

Omnpenenenne pa3MepoB MaJIBIX TET METOIOM
PSIOB.

BrImonHeHNE TBOPUECKUX 3a/IaHUI TIO TIOUCKY
CTII0CO00B M3MEPEHHUST HEKOTOPBIX (PU3NIECKIX
XapaKTEPUCTHK, HAIPUMED, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATCHHBIX
00BEKTOB, OOJILIINX PACCTOSTHUMI, MaJIbIX
MIPOMEKYTKOB BPEMECHH.

OO6cysxeHue npeaaraeMbIX Clioco00B

1.3.

EcrectBenno-
HAY4YHBIA METO/T
O3HAHUS

Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKH U3yYarOT
npupony. EcrecTBeHHO-Hay4YHBIN
METO/I [IO3HAHMS: HAaOJIFOICHHE,
MIOCTAaHOBKAa HAYYHOT'O BOIIPOCa,
BBIIBIDKCHHE THUIIOTE3,
AKCIIEPUMEHT IO ITPOBEPKE
TUNIOTE3, OOBSICHCHHE
HAOJIF0JaeMOr0 SBJICHUS.
Onucanve PU3NYECKUX SIBICHUM
C MOMOIIBIO MOJICIICH

BraBmkeHne runores, 00bSICHAIOMUX IPOCThIE
SIBIICHUS, HATIPUMED:

— [I0OYEMY OCTaHaBJIMBAETCS ABHKYILEECs

M0 TOPU30HTAIIBHON TOBEPXHOCTH TEJIO;

— IIOYEMY B KaAPKYI0 NIOrOAY B CBETJION OJIEXKAE
MIPOXJIATHEW, YEM B TEMHOM.

BreiiBrmkeHue ueit o criocodax mpoBepKH
TUIIOTES.

[IpoBenenue nccaea0BaHMs 1O MPOBEPKE
KaKoOW-1100 TUMOTEe3bl, HAPUMEp, 1aTbHOCTh
MoJIeTa IIapUKa, MYIEHHOTO TOPU30HTAIIBHO,
TeM OO0JIbIIe, 4YeM OOJIbIIe BHICOTA MTyCKa.
[TocTpoeHnue npocTenmmnx MoaeIen
bu3nYecKux sIBICHUH (B BUIE PUCYHKOB

WJIM CXEM), HallpuMep, MaJIeHue MpeIMeTa;
MPSIMOJIMHENHOE PAaCIPOCTPAHEHUE CBETA

Hroro no pazgeny
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HepBOHa‘laJILHLIe CBCACHHUSA 0 CTPOCHHUHU BEIIECTBA

2.1 | CtpoeHue BemiecTBa 2 CtpoeHue BelecTBa: aTOMbI HaOntonenue u uHTEprpeTanus OnbTOB,
Y MOJIEKYJIbI, UX Pa3Mepbl CBUJIETEIBCTBYIOIINX 00 aTOMHO-
U Macchl. OMBITHI, MOJIEKYJIIPHOM CTPOEHHUH BEILECTBA: OMBITHI
JTOKa3bIBAIOIINE JUCKPETHOE C PaCTBOPEHHUEM PA3IMYHBIX BEIIECTB B BOJIE.
CTPOEHHUE BEIECTBA OrneHka pa3MepoB aTOMOB U MOJIEKYJT
C UCToJIb30BaHuEM (poTorpaduii, moTydeHHBIX
Ha aTOMHOM CHJIOBOM MHKPOCKOIIE.
Ornpenenenue pazMepoB MOJIEKYJIBI METOJIOM
pAIOB
2.2 | JIBmxeHue 4 JIBIDKCHHE YaCTHUII BEIISCTBA. Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
Y B3aUMOJICUCTBUE CBsI3b CKOPOCTH JBUKECHUS JBDKCHUS U siBJIeHUS AU Py3umn.
YaCTHUIl BEIIECTBA YacTHI] C TEMIIEPATYPOH. [IpoBeneHue 1 00bSICHEHNE OTIBITOB
BpoyHOBCKO€E IBH>KEHHE. 10 HAOJTIOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B.
Huddyzus. Bzaumoneiictue [IpoBenenue u 00BACHEHUE OTBITOB
YaCTHII BEUIECTBA: IPUTSKEHHE 110 OOHAPYKEHUIO CUJTI MOJIEKYJIIPHOTO
U OTTAJIKUBaHUE MPUTSHKEHUS M OTTAJIKUBAHUS
2.3 | ArperatHbie 1 ArperatHble COCTOSTHUS Onucanue (C UCMOIH30BAHUEM MTPOCTHIX

COCTOAHUA BCUICCTBA

BEILIECTBA: CTPOEHUE ra30B,
JKUIKOCTEN U TBEPBIX
(KpUCTALITUYECKUX ) TETI.
B3anmocBs3p MEX 1y CBOMCTBAMHU
BELLECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM.
OCOOeHHOCTH arperaTHbIx
COCTOSIHUM BOJIBI

MOJIEJI€ ) OCHOBHBIX Pa3JINUUi B CTPOCHUH
ra3oB, KUJIKOCTEN U TBEPABIX TEIL.
OOBICHEHNE MAJION CKUMAEMOCTH KUIKOCTEN
Y TBEPJIbIX TE€JI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus1 (HOPMBI TBEPIBIX TEI
Y TEKYYECTH KUIKOCTH.

[IpoBeneHne ONbITOB, JOKA3BIBAIOIINX, YTO

B TBEPAOM COCTOSHHUM BOJBl YaCTHIIbI
HaxOJSTCS B CPEAHEM JAJIbIIE APYT OT Apyra
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(TIJIOTHOCTH MEHBIIIE), YEM B KUKOM.

VY craHoBIIEHUE B3aUMOCBSI3U MEKTY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOIbI
U CYILIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

Hroro no pazgeny 7

JABuKeHrEe M B3aUMOIEHCTBHE TeJl

3.1 | Mexanndeckoe 10 Mexannueckoe npuxenue. [Iyte | MccinegoBanre paBHOMEPHOTO JBUKEHUS
JIBUKCHUE U repemenieHue. PaBHoMepHoe Y OIPEJICIICHUE €0 MPU3HAKOB.

Y HEPAaBHOMEPHOE JIBH>KEHUE.
CB00OOIHOE Ma/ICHUE KaK IPUMEP
HEPAaBHOMEPHOTO JIBM>KEHUS TEII.
Cxopoctb. CpenHsasi CKOpOCTh
IpU HEPABHOMEPHOM JBUKCHHH.
Pacuer nytu n BpeMeHn
JBUKEHUS.

I'paduku 3aBucumMocTeit
BEJIMYMH, OMMCHIBAOIIUX
nBrkeHue. O0Ie NoHITHS

00 OTHOCUTEIIBHOCTH JIBHIKCHHUS.
CnoxeHue CKOpoCTeH JJ1s Tell,
JBIDKYIIUXCS TTapaslIeIbHO

N3mepeHne CKOpoCTH IPSMOJIUHEHHOTO
JIBHOKECHMUS.

Hab0mronenre HepaBHOMEPHOTO JIBHKCHHUS

1 OTIpeJIeJICHUE ero OTIMYUA OT PABHOMEPHOTO
JIBHYKEHMUS.

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO
JBYOKCHUS (IIapHKa B )KUIKOCTH, MOJICIIH
AIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajiee).
OmnpeneneHue cpeaHelt CKOPOCTH CKOJIbKCHHS
OpyCKa WM IIapuKa 110 HaKJIOHHOH TTOCKOCTH.
N3yuenune cBOOOIHOTO MaJACHUs TeJl pa3HOU
MAacchI.

DKCIepUMEHTAIBHOE JOKA3aTeIbCTBO,

4TO CBOOOIHOE TIaJIeHHUE — IPUMEP
HEPaBHOMEPHOTO JIBUKEHUS

(c ucroIp30BaHUEM 3aMEJICHHOTO PEXUMA
CBHEMKH).

[Tonyuenue u aHanu3 rpaduKoB 3aBUCUMOCTH
MyTH U CKOPOCTH OT BPEMEHHU.
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Pemmenwue 3anau (B TOM uncie rpapuyeckum
METOJIOM) Ha OIIPENEIEHHUE IIyTH, CKOPOCTU
Y BPEMEHU PAaBHOMEPHOI'O JIBUKEHUS

3.2

Nuepnus, macca,
IJIOTHOCTh

SIBnenue nHepuuu. 3aKoH
nHepunu. B3aumoneuncTeue tei
KaK IIPUYMHA U3MEHEHUS
CKOpOCTH JIBU>KeHUS Tesl. Macca
KaK MEpa HHEPTHOCTH TeJa

B [IOCTYMATEIbHOM JIBUKEHUU.
[ImoTHOCTE BemecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €MHHULIE 00beMa
BemecTsa. CMeCH U CIUIABBHI.
IToBepxHOCTHAs M TUHEWHAS
IUIOTHOCTh

OObscHEHNE U MPOTHO3UPOBAHUE SIBICHUH,
00yCIIOBJICHHBIX WHEPLIMEH, HAPUMED, YTO
IIPOUCXOJIUT IIPYU TOPMOKEHUU WU PE3KOM
MaHEBpEe aBTOMOOMJIS, TOUEMY HEBO3MOKHO
MIHOBEHHO IPEKPATUTD JBUKEHUE

Ha BEJIOCUIIENIE WJIM CAMOKATE U T. 1.
IIpoBeneHre u aHaNU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH Teja OT €r0 MacChl

IIPY B3aUMOJEHCTBUU TE.

IIpoBenenne u aHaIU3 OIIBITOB,
JEMOHCTPUPYIOIUX U3MEHEHUE CKOPOCTH
JIBW)KEHUS Teja B pe3yJIbTare ACHCTBUSA HA HETO
JIPYruX Tell.

IIpoBenenre u aHaIU3 OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb N3MEHEHHUS
CKOPOCTH Teja OT €r0 Macchl

IIPY B3aUMOJICCTBUU TEIL.

IIpoBeneHne sKCIEPUMEHTA 10 ONIPEAETIEHUIO
IJIOTHOCTH TBEPAOTO TEINA.

N3mepenue Maccsl Tena pa3auyHbIMUA
crioco0amu.

Pemenue 3ana4 Ha onpeeneHye Maccehl Tena,
€ro 00beMa U MIOTHOCTH.
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OHpCI[eJIeHI/Ie IIJIOTHOCTH TCJIa B PC3YJIbTATC
HU3MCPCHUA CI'O MACChI U o0BbeMa

Cuina. Buasl cun 15 Cuna kak XxapakTepucTuka N3yuyenue B3auMOACHCTBUS KaK TPUUUHBI
B3aumoercTus Ten. Cuma M3MEHEHUS! CKOPOCTHU Teja UK €ro
yHOPYrocTy U 3akoH ['yka. nedopMaluu.

N3mepenne cuibl ¢ TOMOIIBIO Onrcanue pealbHbIX CUTyaluN
TUHAMOMETpA. SIBieHue B3aMMO/ICHCTBUS TEN C IOMOILBIO MOJIEIIEH,
TATOTEHUS U cuia TsokecTH. Cuia | B KOTOPBIX BBOJIUTCS MOHSTHE U M300paKEHUE
TSKECTH Ha IPYTUX IUIAaHETaxX. CHUJIBL.
Bec tena. HeBecomocTs. N3yuenune cuiibl yrpyrocTw.
CrnoxeHue cuii, HarpaBJIECHHbBIX HccnenoBanre 3aBUCUMOCTH PaCTSIKEHUS
10 OJTHOM MPSIMOM. (nedopmarun) npy>kuHbI (PE3NHOBOTO IITHYPA)
PaBHoneicTByromas cui. Cuna OT MPUJI0KEHHOW CUJIBI C IOCTPOCHUEM
TpeHus. TpeHue CKOIbKEHUS rpaduxka.
U TPCHUE ITOKOS, BA3KOE TpeHHE. | AHAJIN3 NPAKTUYECKUX CUTyalui, B KOTOPBIX
TpeHue B mpupoae U TEXHUKE MIPOSIBIISICTCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msida, KpOCCOBOK, BETOK JepeBa
U Jp.).

PerieHre kaueCTBEHHBIX 3a/1a4, CBSI3aHHBIX

C SIBJICHUEM TATOTCHHUSL.

OO0BsicHeHNE OPOUTAIBHOTO JBHKCHHMS IJIAHET
C MCIIOJIb30BAHUEM SIBJICHUS TSATOTCHHS

Y 3aKOHA MHEPIIUH.

M3mepenue Beca Teja ¢ TOMOIIBIO
JTMHAMOMETpA.

ObocHOBaHME ATOTO CIOc00a H3MEPEHUSL.
AHanm3 1 MOJICTTMPOBAHKE SIBJICHUSI HEBECOMOCTH.
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DKCNEepUMEHTAIBHOE MTOJIYYEHUE MPAaBUIIA
CJIOKEHUS CUJI, HAIPABJIEHHBIX BJIOJIb OJTHOMN
IPSIMOM.

OnpeneneHre BEIMYMHBI PAaBHOIECHCTBYIOIIEH
CHJL.

N3yueHune cuiibl TPEHUS CKOJIBKEHUSI U CUITBI
TPEHUS TIOKOS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIBI JIaBJICHUS U CBOMCTB TPYILUXCS
ITIOBEPXHOCTEHN.

Pelenne kauecTBEHHBIX 3a/1a4, OCHOBAHHBIX
HA aHAJIN3€ NPAKTUYECKUX CUTYaLHH,

B KOTOPBIX MPOSIBIISIETCS AEUCTBUE CHJIBI
TPEHUSI, UCTIOJB3YIOTCSI CIIOCOOBI €€
YMEHBILICHUS UJTU YBEJIUYEHUS (KaTaHue

Ha JIbDKaX, KOHbKaX, TOPMOKEHHE aBTOMOOWJIS,
UCII0JIb30BAHUE TIOIIINITHUKOB, IIJIABAHNE
BOJHBIX )KMBOTHBIX H IIp.).

Pemenue 3aay ¢ ucnoiab30BaHrEM GOpMYIT
JUISl pacyeTa CHIIbI TSPKECTH, CHIIbI YIIPYTOCTH,
CUJIBI TPEHUS

Wroro 1o pazaeny 34

Paznen 4. /laBiieHue TBepAbIX TeJ, JKMIAKOCTEN U ra30B

4.1 | JaBnenue. Ilepenaua ) Jasnenue. Cuna naBieHus. AHanu3 U 00bSICHEHUE ONBITOB U MPAKTUYECKUX
JABJICHUS TBEPIBIMU Crioco0b! yMEHbILIEHUS CUTYaIlui, B KOTOPHIX MPOSBIICTCS CUIIA
TeIaMHU, KUAKOCTIMU Y YBEJINYECHUS JABJICHUS. JaBIICHUSL.
U razaMu JlaBnenue raza. 3aBUCUMOCTh ObocHoBaHME CIOCOOOB YMEHBILICHUS
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JIaBJIEHHS ra3za oT o0beMa

u remneparypsl. [lepenaya
JIaBJICHUS TBEPJIBIMU TEJIAMHU,
JKAIKOCTSIMH U ra3aMu. 3aKOH
ITackang. IIHeBMaTHUECKHE
MaIIIMHBI

Y YBEJIMUCHUS 1aBJICHHUS.
W3ydeHne 3aBUCUMOCTH JIaBJICHUS T'a3a

OT 00bEMa U TEMIIEPATYPHI.

N3yuenune ocoOeHHOCTEN epeaun JaBICHUS
TBEPABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O06ocHOBaHUE PE3yJIbTATOB OINBITOB
0COOEHHOCTSIMU CTPOEHUS BEIIECTBA

B TBEPJIOM, KHUIKOM U Ira3000pa3HOM
COCTOSIHUSIX.

DKCrepuMEHTAIbHOE 10Ka3aTeIbCTBO 3aKOHA
[Tackass.

OOBbscHEHHE yCTPOICTBA U IPUHIIMIIA
JCHCTBHS THEBMATHYECKUX MAIIWH.

Pemenwue 3ama4 Ha pacyeT AaBJICHUS TBEPIOTO
Tena

4.2

JlaBiIeHUE KUIKOCTH

3aBUCUMOCTbD JaBJICHUS
YKUJIKOCTH OT TTyOUHBI
norpyxenus. [ uapocratnueckum
napajgokc. Cooliaromuecs
cocyasl. ['napaBinyeckue
MexaHu3Mbl. VMcrions3o0Banme
BBICOKHUX JIaBJICHUH

B COBPEMEHHBIX TEXHOJIOTHSIX.

Y CTpOoiCTBO BOAOIIPOBOAA

HccnenoBanue 3aBUCHMOCTH JTaBICHUSI
KUJKOCTH OT TTYOUHBI TOTPYKEHUS

Y IJIOTHOCTH SKAIKOCTH.

Hab6mronenue u o0bsAcHEHNE
TUPOCTATHYECKOTO MapajoKca Ha OCHOBE
3akoHa Ilackais.

N3yuenune cooOmaromumxcs Cocy/10B.
Pemenue 3aa4 Ha pacyeT TaBICHUS KUIKOCTH.
OObsicHEeHUE TPUHITUIIA ICUCTBUS
TUAPABINYECKOTO Mpecca.

AHanmu3 u 00BsICHEHNE TPAKTHYECKUX
CUTYaIlMH, I€MOHCTPUPYIOIIUX MTPOSIBIICHUE
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JIaBJICHUS KUJIKOCTHU U 3akoHa [lackans,
Hanpumep, IpoUeCcCOB B OPraHU3Me
py TIyOOKOBOAHOM HBIPSTHUH.
AHanu3 CUCTEM BOJIOITPOBOAA

4.3 | AtMocdepHOe 5 ATtMmocdepa 3emnu DKcrepuMeHTAIbHOE OOHAPYKEHHE
JaBJICHUE U aTMoc(epHOE JAaBJICHUE. aTMoc(hepHOTro JaBJICHHUS.
[TpuunHbI CylIeCTBOBAHUS AHau3 U 00BSICHEHUE OIBITOB U MPAKTHICCKUX
BO3IYIITHON 000J04KH 3eMIIH. CUTYaIlH, CBSI3aHHBIX C JEUCTBUEM
OmnebiT Toppuuemnu. M3smepenne | armocepHOro IaBaeHHS.
aTMOC(EpHOro JaBJICHUS. [TnarupoBaHUe U TOCTAaHOBKA OITBITA
3aBUCHUMOCTH aTMOC(EpHOTO ¢ cuoHOoM.
JTABJICHUS OT BBICOTHI OO0BsacHeHne CyeCTBOBaHUS aTMOC(hephl
HaJ ypoBHeM Mops. [Ipubopsr Ha 3eMJie ¥ HEKOTOPBIX IUIAHETaX WU e
JUISL ©3MEPEHUs aTMOC(HEPHOTO OTCYTCTBHUSI Ha IpYTUX IU1aHeTax u JlyHe.
JABJICHUS DKcnepuMeHTAIbHOE OOHApYKEHUE
aTMOC(EpHOTO J1aBJICHUS.
AHanu3 U 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIlMH, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EpHOTO J1aBJICHUS.
[TmarrpoBaHUe M TOCTAHOBKA OMBITA
¢ cuoHOM.
OObsicHEHUE CYIIECTBOBaHUS aTMOC(HEPDI
Ha 3eMJI€ U HEKOTOPBIX IIJIAHETax WIIH €€
OTCYTCTBUS Ha APYTHX TUTaHeTax u JlyHne
4.4 | JleiicTBUE KUIKOCTH 12 JelicTBue KUAKOCTU U raza DKCnepuMEHTAIbHOE OOHApYKEHUE IEHCTBUS

H ra3a Ha IIOTPYKCHHOC
B HHUX TCJIO

Ha MOTPYKEHHOE B HUX TEJIO.
BriTankusarorias (apxumeaoBa)

KUJKOCTH U raza Ha Morpy>K€HHOE B HUX TeJO.
OrnpeneneHre BbITATIKUBAIOIIEH CUIIBL,
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cuia. 3akoH Apxumena. Y clioBHE
BO3HMKHOBEHUS BHITATKUBAIOIIICH
(apxHUMenOoBOIi) CUJTBI,
noarekanue. [InaBanue el
Bo3nyxorutaBanue

JIEUCTBYIOIIEH HA TEJIO, TOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue u 00CyXI1€HUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIOIIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B )KMJIKOCTH, OT 00BbEMa MOTrpyKEHHOM

B )KMJKOCTb YaCTH TEJIA U OT INIOTHOCTH
KUIKOCTH.

HccnenoBanue 3aBUCUMOCTH BECa TENA B BOJE
OT 00beMa MOTPYKEHHOM B )KHJIKOCTh YaCTH
Tena.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH
CHJIBI, JICUCTBYIOIIEH HA TEJIO B KHUJKOCTH,

OT MaccChlI Tea.

Pemenue 3ana4 Ha npUMEHEHKE 3aKOHA
ApxuMeJa v yCIOBUS IJIaBaHUS TEIl.
KoncTtpynpoBanue apeomerpa.
KoncTpynpoBanue apeomeTpa uim JOKU

Y OIIPENIEIICHHE €€ IPy30II0AbEMHOCTH

Wroro 1o pazaeny 28
PaGoTa u MOIIHOCTH. JHEPrust
5.1 | PaGoTa 1 MOIITHOCTh 6 Mexannueckast paboTa JyIs CHJI, DKCIEPUMEHTAIBHOE OINPEICIICHUE

HAIPaBJIEHHBIX BJOJb JIUHUH
nepeMenieHusi. MomHoCTh

MEXaHUYECKOUN PabOThI CHITBI TSYKECTH

NpU NAJCHUU TEJA U CUJIbI TPEHUS

IIPY PABHOMEPHOM NIEPEMELLEHUHN TENA

110 TOPU3OHTAIBHON MOBEPXHOCTH.

Pacuet MomHOCTH, pazBUBaeMO IPU NOIBEME
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TIO JICCTHHIIE.
Perienue 3amad Ha pacueT MEXaHUIECKOM
paboOTHI M MOIITHOCTH

5.2 | [IpocThie MEXaHU3MBI [IpocThie MEXaHU3MBI: pbIYar, OnpeneneHre BBIMTPHIIIA B CHJIE TPOCTHIX
BOPOT, OJIOK, MOJIUCIIACT, MEXAaHU3MOB Ha IPUMEPE PbIUAra, IMOJBUKHOTO
HaAKJIOHHAs MJIOCKOCTb, Y HETIOJIBMKHOTO OJIOKOB, HAKJIOHHOM
HOKHUYHBIM MeXaHHU3M. MOMEHT | IUIOCKOCTH.
cwiibl. PaBHOBECHE phIyara. HccnenoBanue yciioBusi paBHOBECHS pblyara.
[IpaBrI0O MOMEHTOB. Onpenenenre padOThl CUITBI yIPYTOCTH
[IpumeHenue mpasuna IIPY MOJIbEME TPY30B MPHU MOMOIIU
pPaBHOBECHS pblyara K 0JIOKY. ITOJIBYKHOTO OJIOKA.

«30JI0TOE MPABUIIO» MEXAHUKH. Pemenune kaueCTBEHHBIX 3aJ1a4, CBI3aHHBIX
KIIJI mpoCcThIX MEXaHU3MOB. C BBISIBJICHUEM JICVCTBUS TPOCTHIX MEXAHU3MOB
[TpocThiec MeXaHU3MBI B OBITY, B PA3JIMYHBIX HHCTPYMEHTAX
TEXHUKE, )KUBBIX OPraHU3Max U IPUCTIOCOOJIEHUSX, UCTIOJIB3YEMBIX B OBITY
Y TEXHUKE, a TAK)KE B KUBBIX OpPraHU3Max.
DKCNEPUMEHTAIBHOE TIOKA3aTEIbCTBO
paBeHCTBA pabOT NpU MPUMEHEHUH MPOCTHIX
MEXaHU3MOB.
Onpenenenue KIIJ[ mogBuxHOTrO
1 HETTOIBIDKHOTO 0J10Ka, HAKJIOHHOM
IJIOCKOCTH.
Pemenue 3a1a4 Ha MpUMEHEHHUE TTPaBUJia
paBHOBecus ppruara v Ha pacuet KIIT/]
5.3 | Mexanunueckas SHEprus Mexanuueckas SHEpIUsl. OnpeneneHne N3MEHEHUS KUHETUYECKOU

Kunernueckas v noTeHIMaIbHas
sHeprus. [IpeBpaienue ogqHOro

141 HOTGHHH&HBHOﬁ OHCPIruu TC€jia Ipu €ro
CKaTBIBAaHUU O HAKJIOHHOMN MJIOCKOCTH.
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BUJIa MEXaHUYECKOW YHEPTUH
B IPYroil. 3aKOH COXpAaHEHUS
U TIPEBpAIICHUS SHEPTHUH

B MEXaHHUKE

3KCHCpI/IMCHTaJIBH06 HN3Yy4YCHHUC 3aKOHA
COXpPAaHCHHUA MEXaHUYECKOU OHCPIUH.
(DOpMYJ]I/IpOBaHI/IC Ha OCHOBC HCCJICAOBaHH
3dKOHa COXpaHCHUA MEXaHUYECKOU OHCPIruu.
O6CY)KI[€HI/IG I'paHull IPpUMCHUMOCTHU 3aKOHA
COXpaHCHUA SHCPIrUu.

Pemenue 3aJa4 C UCITIOJIb30BAHUCM 3aKOHaA
COXpaHCHHUA SHCPIUU

Hroro no pazgeny

19

[ToBTOpEHUE M 0000IIEHHE

Cucremaruzanus 1 0000IIcHIE
IPEIMETHOTO CO/IEP KAHUS

Y OIIbITA JESTEIIbHOCTH,
NPUOOPETEHHOTO IPHU U3YYECHHUH
Kypca ¢pusnku 7 Kiacca
yIiyOJI€HHOTO YPOBHS

Pabota ¢ TekcTaMu pU3HUECKOro CoepKaHUs
10 U3YYECHHBIM TEMAM.

Pemenue 3a1a4, OTHOCALUXCA K Pa3IMYHBIM
paszenam u Temam Kypca pusuku 7 kiacca,

B TOM YHCJIE 33]1a4, UHTETPUPYIOIINX
coJiepKaHue pPa3HbIX PA3EIIOB.

Brinonnenue mabopatopHbIX padoT U ONIBITOB
(BKJITFOUYasi pabOThI U ONBITHI U3 MTEPEUHEN

K pazzernam Kypca 7 Kjacca) B yCJIOBUSAX
CaMOCTOSITEJIbHOTO TJTAHUPOBAHUS TPOBEACHUS
UCCIIeIOBaHMsI, BEIOOpa 1 000CHOBAHUS METO/1a
WU3MEpEHHsSI BEIMINH, COOPKU
AKCIIEPUMEHTAIILHON YCTAHOBKH.

Brinonnenue npo6ieMHbIX 3aaHUN
IPAaKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a7aHus IO €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH), B TOM YHUCJIE 3aJaHUI

C MEXIIPEIMETHBIM COJIEPKAHUEM;
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paboThI Ha/I TPYTIIIOBBIMU

WJIM WHIUBUIYATHHBIMH MPOCKTAMH,
CBSI3aHHBIMU C COJICPKAaHHEM Kypca
bu3ukH 7 Ki1acca yriyoJIeHHOTO YPOBHS

OBLIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KUIIACC
HaumenoBanue
No KommuectBo
i pa3aenoB U TEM 4ACOB [IporpamMmmHoe conepxanue OCHOBHBIE BU/IBI ICATEIIBHOCTH 00YYaIOIIUXCS

y4eOHOTO IpeaAMeTa

Pa3znena 1. TemioBble ABJI€eHUSA

11

CtpoeHue u cCBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU CTPOCHUS BEILIECTRA.
Macca u pa3mepsl aTOMOB

1 MOJIeKyJ1. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIC
MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHYECKOU TCOPHH.
Mopenu TBEpAOTO, JKUAKOTO
¥ Ta3000pa3HOTO COCTOSHUN
BeuecTsa. Kpucrammyeckue
u amopdusbie Tena. ['paden —
HOBBIM MaTepualt Jisl HOBbIX
TEXHOJIOTUM. TEeXHOIOTUHN
MOJTYYEHHUSI UICKYCCTBEHHBIX
anmasoB. OObsSICHEHHE CBONCTB
ra3oB, KUJKOCTEU U TBEPABIX TEIl
Ha OCHOBE ITOJI0KEHUM
MOJIEKYJIIPHO-KUHETUYECKOU
teopuu. [loBepxHOCTHOE
HaTsDKEHUE, CMaulBaHUE,

Habmionenue u uHTEpIpeTayst OnbITOB,
CBUJICTEJIbCTBYIOIIUX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHUH BEIIECTBA: OMBITHI
C pacTBOPEHUEM PA3JIMYHBIX BEIIECTB B BOJIE.
Pemenwne 3a1a4 mo olleHWBAaHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHHIIE 00BeMa
BEIIECTBA.

Ha6ntonenue u o0bsicHeHne OpOyHOBCKOTO
NBYDKEHUS, siBNIeHUs qudy3un u pasnuyauit
MEXIy HUIMH Ha OCHOBE TTOJIOKEHHIA
MOJICKYJISIPHO-KHHETUYECKOM TEOPUU CTPOCHHUS
BEIIIECTBA.

OOBsicCHEHHE OCHOBHBIX PA3IMYMi B CTPOSCHUH
ra3oB, )KHJIKOCTEH M TBEPHABIX TEI

C UCTIOJIb30BAHUEM TOJIOKESHUH MOJIEKYISIPHO-
KWHETHYECKOW TEOPHU CTPOCHUS BEIIECTBA.
[TpoBeneHnE OMBITOB 1O BBHIPALTHBAHUIO
KPUCTAJIJIOB IIOBAaPEHHOM COJIM HITH caxapa,

10 OOHAPYKEHUIO JICHCTBUS CUJIT
MOJICKYJISIPHOTO TIPUTSIKCHHSI.

[TpoBenenue u 0OOBSICHEHHE OIBITOB,
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KaMWIISIPHBIC SIBIICHMUS.
TenmoBoe pacmmpeHue

U CKaTHue. 3aBUCUMOCTh
JIaBJICHHS ra3a oT o0beMa,
TEMIIEPATYPHI

JEMOHCTPHUPYIOUTUX MTOBEPXHOCTHOE
HATSDKCHUE, KalTWJUISIPHBIC SIBJICHUS U SIBJICHUE
CMaYyHBaHUS.

N3MepeHne cuiibl MOBEPXHOCTHOTO HATSHKCHUSI.
OOBsiCHEHHUE POJIH KaTWJUTSIPHBIX SBJICHUN

JUJIs1 IOCTYTUICHUS BOJbI B OPTaHU3M PACTCHUM.
Habmronenue, npopeeHue u 00bsICHEHNE
OITBITOB IO HAOIIOJICHUIO TEIIOBOT'O
paclIMpeHus ra3oB, KUJIKOCTEH U TBEPABIX TEIl.
OObsicHEHUE COXpaHEHHs 00beMa TBEPABIX TE,
TEKYUYECTH JKUJIKOCTH (B TOM YHCIJIC Pa3HUIIbI

B TEKYYECTH JIJI Pa3HbIX KUJIKOCTEH ),
JTaBJICHHUS ras3a.

IIpoBeaeHne onbITOB, AEMOHCTPUPYIOITHAX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro o0beMa
Y HarpeBaHMsl WIIH OXJIKICHUS, U UX
00BICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO yUEHHSI.

Pemenne kauecTBEHHBIX 3a7a4 HAa OCHOBE
aHaJiM3a MPaKTUYECKUX CUTYaIINM, CBI3aHHBIX
CO CBOMCTBaMU Ta30B, KHUJKOCTEH U TBEPABIX
Tell

1.2

TerutoBbie TPOLIECCHI

33

Temneparypa. Csi3b
TEMIIEPATYPhI CO CPEIHEN
KUHETUYECKOW SHEPTUEN
TEIJIOBOTO ABUKEHHUSI YACTHUL.
TemnepaTypHbI€ Kb

O06ocHOBaHKE TPABUI U3MEPEHUS
TEMIICPaTyPBHI.

CpaBHeHHE Pa3IMYHBIX CIIOCOOOB H3MEPEHUS
TEMIIEPATYPhI U IITKAJ.

Habmronenue u 00bsiCHEHHE ONBITOB,
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Buytpennss sueprusi. Ciocoobt

HN3MCHCHUA BHYTpeHHGﬁ OHCPIUHU:

TeIIonepeaadya U COBEPIICHUE
paboTsl. Buasl Teronepenayn:
TEILTONPOBOHOCTh, KOHBEKIIHS,
n3nydeHue. Buabl
TEIIoNEepeaadyy B IPUPOJIE

u Texnuke. HeoOpatuMocThb
TEIJIOBBIX MPOLIECCOB.
KonuuectBo TemnoTel. Y aenbHast
TEIJIOEMKOCTh BEIIECTBA.
TennooOMeH u TerIoBoe
paBHOBecue. 3akoH HproToHa-
PuxmaHna. YpaBHeHuHE TEIIIOBOTO
OanaHca.

[imaBnenue u oTBEpACBaHUE
KPUCTATMYECKUX BEIIECTB.

VY nenvHasg TEIIIOTA IUIABJICHUS.
[TapooOpazoBanue

Y KOHJIeHcalus. Mcnapenue.
Kunenwne. Y nenpHast Teniaora
napooOpa3oBaHus. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS

0T aTMOC(EpHOTO JaBJICHHUS.
HacrwimennbIil 1 HeHaCHIIEHHBIN
nap. BiaxxHocTh Bo3ayxa.
DHeprust TOIINBa. Y elibHas
TEIJIOTa CTOPAHUS.

JEMOHCTPUPYIOLIUX U3MEHEHUE BHYTPEHHEH
SHEPTUH Teja B pe3yJibTaTe TeIionepeaadn
U paOOThl BHEIIIHUX CHII.

Hab6mronenne u 00bsICHEHUE OIBITOB,
00CyX/IeHHE IPAKTUUECKUX CUTYAIIHH,
JEMOHCTPUPYIOLIUX PA3TUYHBIE BUIbI
TEIUIONEepeaadu: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyUYEHUE.

Pelienre kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C UBMEHEHHUEM BHYTPEHHEU SHEPruu Teja

B pe3yJbTare Terionepeaayu u padboThl
BHEIITHUX CHIL

Habmronenue 3a ckopoCThiO U3MEHEHUS
TEMIIepaTyphl BOJIBI IPH €€ OXJIAKICHUH.
WccnenoBanue sBiieHUs TETIO0OOMEHA

IIPY CMEIIMBAHUU XOJIOJHOM U TOPSYEH BOJIBI.
Habmonenue yctaHOBIEHUS TEIJIOBOTO
paBHOBECHS MPU COTPUKOCHOBEHUU TEI

C pa3HOW TeMIepaTypou.

Onpenenenue (MU3MEPEHHE) KOJIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOM

P TEIIO0OMEHE C HarpeThIM METATUYESCKUM
IIUTAH]IPOM.

Ornpenenenue (M3MEpPEHUE) YIETbHON
TEIJIOEMKOCTH BEIECTBA.

Petenue 3a7a4, CBSA3aHHBIX C BEIYUCIEHUEM
KOJIMYECTBA TEIUIOThI U TEMJIOEMKOCTH

P TETI00OMEHE.

48



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yriiyOJIeHHBIH YPOBEHB)

[TpuHIMIIBI paOOTHI TETIOBBIX
npurarenei. KIIJI TeroBoro
neuraresid. TermnoBsle ABUTaTENN
Y 3al0IMTA OKPYKAIOLIEH CPEbI.
TennoBble NOTEPU B TEIIOCETSX.
3aKOH COXpaHEHHUS

Y TIPEBpaICHUs SHEPTUU

B MEXAHUYECKUX U TETUIOBBIX
npoueccax

AHaJIN3 CUTyallnid PAKTUYECKOTO
UCIOJIb30BAHUS TETIOBBIX CBOWCTB BEIIECTB
U MaTepHaJioB, HAITPUMED, B LIEIISAX
SHEProcOEepeKeHUS: TEIIION3OIAIHA,
SHEprocOeperarome Kpolili,
TEPMOAKKYMYJISITOPHI U T. 1.
HccnenoBanue siBIICHUN UCTIAPEHUA

Y KOHJICHCAIINH Pa3TUIHBIX KUIKOCTEH.
OObsicHEHHUE SBIICHUH UCTIAPCHUS

¥ KOHJICHCAIIMH Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHUS.

Peiienne kauecTBEHHBIX 33124 U aHATU3
PAKTUICCKUX CUTYAIINH, CBSI3aHHBIX

C SIBJICHMSIMU HCTIAPCHUS U KOH/ICHCAIIHH.
Habmronenue u o0bsicHeHHE TIpo1iecca
KUTICHHS], B TOM YHUCJI€ 3aBUCUMOCTH
TEMIIepaTypbl KUTICHUS OT JIaBJICHUS.
Onpenenenue (M3MEPEHNUE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3/IyXa.

Habmonenue nporecca miaBieHUs

KpUCTAINIMYCCKOI'O BCIICCTBA, HAIIPUMCEP, JIbAd.

CpaBHEHUE MPOLIECCOB TIJIABJICHUS
KPUCTAJUTMYECKHUX TEJ U pa3MATUCHHSI

IPY HarpeBaHUU aMOP(HBIX TEJL.
Onpenenenue (M3MEPEHKE) yIEIbHOU TEMIOThI
IUTaBJICHUS JIBJIA.

OOBsICHEHNE SBICHUH IIJIaBICHUS

Y KPUCTAJUTU3AINH Ha OCHOBE aTOMHO-

49



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yriiyOJIeHHBIH YPOBEHB)

MOJIEKYJISIPHOTO YYCHHS.

Pemenune 3ama4, CBs3aHHBIX C BBIYHACICHUEM
KOJIMYECTBA TEIUIOTHI B ITPOIECCAX
TEIUIONepeaadyy NpHy IUIaBICHUU

Y KPUCTAJUIM3alNK, UCTIAPEHUH

Y KOHJICHCAIIUH.

AHaJIN3 CUTyallui IPAKTUYECKOTO MPUMEHEHHUS
SIBJICHUM TUJIABJICHUS W KPUCTAJUIN3ALNH,
HaIpuMep, MOJTYYEHUE CBEPXUUCTBIX
MaTepuasoB, COJIEBAs TPEJIKA U JIp.

AHanm3 paboThl U O0BICHEHUE PUHITUTIA
JEUCTBHUS TEIJIOBOTO JABUTATEIIS.

Pemienue pacueTHbIX 3a/1a4 Ha BEIYUCICHUE
KOJINYECTBA TEIJIOTHI, BBIACISIOIIETOCS

IIPY CTOPAHUM PA3JTMYHBIX BUIOB TOIJIMBA,

u KIIJI nBurarens.

[Iporao3upoBanue u 00CYyKJICHUE
3KOJIOTUYECKHUX IMOCIIEICTBUM UCIIOJIb30BAHUS
JBUTATEJIE BHYTPEHHETO CTOpaHUs, TETITIOBBIX
Y TUJPOIEKTPOCTAHIUN.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPb.
AHaJIN3 OCHOBHBIX IMPUYWH TEIJIOBBIX OTEPh
B TETUIOCETSX.

O11eHKa TEIIOBBIX MTOTEPh B TPOCTHIX
MEXaHUYECKUX MPOLIECCaX HA OCHOBE 3aKOHA
COXpaHEHMS U MIPEBPALEHUS SJHEPTUN

B MEXAHUYECKHUX U TEIIOBBIX MPOLECCAX

Wroro o pazaeny 39
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BJICKTpI/I‘leCKI/Ie U MAarHUTHBIC AABJICHUSA

2.1

DNEKTPUYECKUE
3apsibl. 3apsKEHHBIC
TeJa U uX
B3aUMOICHCTBHSI

9

OnekTpuzauus tei. [[Ba pona
ANEKTPUYECKUX 3apsI/IOB.
B3anmoneiicTBre 3apsyKeHHBIX
ten. 3akoH Kynona.
DIIEKTPUYECKOE TOJIE.
HanpskeHHOCTB 3K TPHUYECKOTO
noyst. [TpuHuun cynepno3uiuu
ANEKTPUUYECKUX MOJIEH

(Ha KaYECTBEHHOM YPOBHE).
Hocurenu snexkrpuueckux
3apsA0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
Ctpoenue aroma.
[TpoBOHUKY, TUAIIEKTPUKU

Y TIOJIYIIPOBOJHUKH. 3aKOH
COXpaHEHUS AJIEKTPUUECKOTO
3apsa

Hab6nronenue u mpoBeieHNUE OTBITOB

TI0 DJICKTPU3AIUH TEJI TPU COMTPUKOCHOBECHUH
Y MHIYKLIHEN.

Hab6aronenue u o0bsICHEHNE B3aUMOICHCTBHS
OJTHOMMEHHO U PA3HOMMEHHO 3apsKCHHBIX TEI.
Pernrenue 3ama4 ¢ HCHOIL30BaHUEM 3aKOHA
Kynona.

OObsicHEeHUE NMPUHIINIIA JeHCTBUS
AIEKTPOCKOTIA.

OObsicCHEHUE SBIICHUN JIICKTPU3AITUN

IIPU CONTPUKOCHOBEHUH TEJI U MHAYKITUEH

C WCITOJIb30BaHHEM 3HAHUM O HOCUTEAX
ANEKTPUYECKUX 3apsIIOB B BEIIECTBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUM
AJIEKTPHU3AIUHY B TIOBCECTHEBHOM KM3HH.
Habmronenne n o0bSICHEHNE ONBITOB,
WLTFOCTPUPYIOITUX 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

HabGmronenue u 00bsICHEHHE ONBITOB

10 MOJIEITUPOBAHUIO CUJIOBBIX JINHUA
AIEKTPUIECKOTO TIOJIS.

HccnenoBanue neiicTBUS 3IEKTPUUECKOTO MOJIS
Ha TIPOBOIHUKHU U JUDJICKTPUKH.

Pemenue 3a1ay Ha mpuMeHEHUE

3aKOHA COXPaHEHHUs JICKTPUIECKOTO

3apsiia
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2.2

IlocTogHHEBIN
3JIEKTPUYECKUN TOK

31

DIIEKTPUYECKUM TOK. Y CIOBUS
CYIIECTBOBAHUS AJICKTPUUECKOTO
TOKa. VICTOYHUKU MOCTOSTHHOTO
TOKa. JIelCTBUA 3JIEKTPUUECKOTO
TOKa (TEII0BOe, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK
B METaJIJIaX, )KUJIKOCTSX U ra3ax.
DnekTpuueckas nenb. Cuiia Toka.
DIIEKTPUYECKOE HAIIPSIKEHUE.
AMMnepMeTp U BOJIBTMETP B LIETIH
MOCTOSTHHOTO TOKA.
ComnpoTuBIiieHHE TPOBOIHUKA.

VY 1enbHOE CONTPOTUBIIEHUE
BeliecTna. 3akoH Oma

JUISl y4acTKa IeTIH.
IlocienoBarensHOE

U TIapajuieNIbHOE COETMHEHHE
npoBoaHKUKOB. J/IC B nenu
MOCTOSIHHOTO TOKa. 3akoH Oma
JUUT oJTHOM 1en. [IpaBuiia
Kupxroga. Pacuer npoctbix
BJICKTPUYECKHUX LICTICH.
HenvHeliHbie 371€EMEHTHI.

PabGoTa 1 MOLITHOCTH
ANEKTPUYECKOr0 TOKA. 3aKOH
Jxoyns-JIeHna. DnekTpudyeckue
LENU U OTpeduTenu

HaGmronenue pa3nuaHbIX BUIOB JEHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUJIOB JIEWCTBUSA B IOBCEIHECBHOM KU3HU.
COopka 1 UCIIBITAHKE IIEKTPUUECKON LIENU
MTOCTOSIHHOTO TOKA.

N3Mepenne cuitbl TOKa aMIIEPMETPOM.
N3mepenne 3JIeKTpUIECKOT0 HAPSIKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
3JIEKTPUYECKOTO CONPOTUBJIEHUS TPOBOJHUKA
OT €T0 JJIMHBI, IUIOIA]IA MTOMEPEYHOTO CEYEHHUS
Y MaTepuall, ONPeAEICHUE YAEIbHOTO
COIPOTHUBJIEHUS MPOBOJIHUKA.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IIPOTEKAIOIIETO Yepe3 PESUCTOD,

OT COMPOTHUBIICHHS PE3UCTOPA U HAIPSIKEHUS
Ha pe3UCTope.

[IpoBepka nmpaBuiia CII0KEHUS HATPSKEHU N
IIPU MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia aJisi CUIIbI TOKA

MpHY NapayIeIbHOM COCIMHEHUH PE3UCTOPOB.
AHanu3 CUTyaIui MOCIeA0BaTEIBLHOTO

Y [1apaJuIeIbHOTO COEMHEHHUS IPOBOAHUKOB

B JIOMAIIIHUX 3JEKTPUUYECKUX CETSX.

Pemienue 3aga4 ¢ ucnonab3oBanueM 3akoHa Oma
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ANEKTPUYECKON IHEPTUU B OBITY.
Kopotkoe 3aMbikaHne

1 GopMyI pacueTa IEKTPUIECKOro
CONPOTUBJICHUS MPHU TIOCJIEI0BATEIHLHOM

U MapajuieIbHOM COeTMHEHUH TIPOBOHUKOB.
Onpenenenne D/IC 1 BHYTPEHHETO
COMPOTHUBJICHUSI UCTOYHUKA TOKA.

[IpoBepka BeInoaHEHN 3aKk0Ha Oma

JIJIS TIOJTHOM ILIEIIH.

DKCIEPUMEHTATBHOE MOATBEPKICHUE MPABUIT
Kupxroda.

Pemenue 3a1a4 ¢ ucnonb3oBanueM 3akoHa Oma
JUIS TIOJTHOM IIEIIH.

OnpeneneHre pabOThI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPES PESUCTOP.
Onpenenenre MOIIHOCTH JIEKTPUIECKOTO
TOKA, BBIIEIIEMON HA PE3UCTOPE.

[TpoBepka runoTe3bl: NpH NOCIEA0BATETLHOM
COCAMHEHUH JIAMIIOYKH U TTPOBOJIOYHOTO
pE3UCTOpA HANPSHKEHUS CKIIAIbIBAIOTCS.
N3ydeHune BOIbTaMIIEPHBIX XapaKTEPUCTUK
HEJIMHEWHBIX PJIEMEHTOB (JIAMITbI HAKAJIMBAHUSI,
MOJIyIPOBOJHUKOBOI'O IMO/IA).

Onpenenenue KII] HarpeBarens.

OObsicHEHUE YCTPOUCTBA U IPUHITUIIA
JEUCTBUS IOMAIITHUX JIEKTPOHATPEBATEIIBHBIX
puOOpPOB.

OOBsicHEHNE MPUIUH KOPOTKOTO 3aMBbIKAHUS

Y IPUHIUIIA JEUCTBUS TJIABKUX
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IPEAOXPAHUTEIICH.

Pemenue 3aa4 ¢ HCHOJIb30BAaHUEM 3aKOHA
Jxoynsa-Jlenna.

Habmoienne BO3HUKHOBEHUS SJIEKTPUUYECKOTO
TOKa B KUJKOCTH, B rase.

N3yueHune neicTBUS SIEKTPUIECKOTO TOKa

2.3

MarsuTHbIC SIBIICHUS

11

[TocTosiHHBIE MATHUTBI.
B3aumoneiicTBre MOCTOSHHEBIX
MarHuToB. MarHuTHOE MoJe.
MaruauTtHoe nosie 3eMJId U €ro
3HA4YEHUE ISl )KU3HU Ha 3eMJIe.
OnbiT OpcTena. MarHuTHoE noJie
3JIEKTPUYECKOTO TOKA. OMbIT
Awmmnepa. [Ipumenenne
AJIEKTPOMArHUTOB B TEXHUKE.
JlericTBME MarHUTHOIO I1OJIS

Ha MPOBOJIHHUK ¢ TOKOM. Cnita
AmMriepa ¥ onpeJieNIeHuE ee
HaIpaBJeHUs. DJIEKTPOIBUTATEIh
MOCTOSTHHOTO TOKA.
Ucnosnp3oBanue
AJIEKTPOABUTATENEN

B TEXHHUUYECKUX YCTPOMCTBAX

U Ha TPaHCIIOPTE

HccnenoBanne MariuTHOTO B3aMMOACHCTBUS
ITIOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO IMOJI MOCTOSTHHBIX
MarHuTOB MIPU UX OObETUHEHUU U Pa3/ICIICHUH.
IIpoBeaeHne ONBITOB IO BU3yaIU3alldK MOJIS
IMOCTOSIHHBIX MarHuTOB.

HccnenoBanue 1eiiCcTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCUMOCTH CHJIbl B3AaUMOJICUCTBUS KaTYIIIKH
C TOKOM Y MarHUTa OT CUJIbI U HaIIpaBJICHUS
TOKa B KaTyIIKE.

AHaJIN3 CUTYallMi TPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIIIEHHOCTH, MEJTULIUHE).
N3yuyenue nercTBus MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

KoncTpyupoBanue u nzyueHue padoThl
3IEKTPOJABUTATEIIS.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA Ye€pe3
3JIEKTPOJABUTATEIb OT HAMPSIKEHUS HA HEM.
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OOBsicHeHUE MPUYNH HEBBITIOJIHEHUS 3aKOHA
Owma.

N3amepenue K11/ snexTpoiBuraTenbHOM
YCTaHOBKHU.

N3ydenne npakTHUEeCKUX NPUMEHEHUIM
AJIEKTPOJBUTaTENEH (TPaHCIIOPT, OBITOBBIE
yCTPOMCTBA U JIp.)

2.4 | DnexTpoMarHuTHasI 7 Omnbitel Papanes. SABieHue [IpoBeaeHne ONBITOB MO UCCIEAOBAHUIO
WHTYKITAS AIEKTPOMATrHUTHON UHIYKITUH. SIBJICHHSI DJIEKTPOMArHUTHON WHAYKITUH:
[TpaBuno Jlenna. UCCJIeIOBAHNE U3MEHEHUN 3HAUCHUS
Onektporenepatop. CriocoObl Y HaIpaBJICHUS] MHAYKIIMOHHOTO TOKA.
MOJIYYCHHS DJIEKTPUUECKON N3yuenue nericTBUs 3JIEKTpOreHeparopa
SHEPTUU. DIEKTPOCTAHITUU MOCTOSTHHOTO TOKa Ha MOJICIIH.
Ha BO30OHOBJISIEMBIX UCTOYHHUKAX | AHAJM3 MPOLIECCOB U PEIICHNE Ka4eCTBEHHBIX
SHEPTHUH. DKOJIOTHICCKUE 3a/1a4, CBA3aHHBIX C IPe0Opa3oBaHUEM
POOIEMBbI SHEPTETHUKHU. MEXaHUYECKOW SHEPTHH B DJICKTPUUECKYIO
TormmMBHBIC 2JIEMEHTHI Ha DJICKTPOCTAHIHMAX PA3TMIHBIX THTIOB
U DJIEKTPOMOOMIIH (Ha HEeBO30OHOBJISIEMBIX U BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPTUN)
Wroro o pazaeny 58
[ToBTOpEeHue u 0000IICHNE 5 CucremMatusanus 1 000011IeHNE Pabora ¢ TekcTaMu (pU3NYECKOTO COACPIKAHUS

IPEIMETHOTO COJIePKaHUs
U OIIbITA JESTEIbHOCTH,
IPUOOPETEHHOTO TPU U3YYECHHUU
Kypca ¢pu3uku 8 kiacca
yIIyOJIEHHOTO YPOBHS

110 U3YYCHHBIM TEMaM.
Pemmenue 3a1a4, OTHOCAIIUXCS K pa3TUYHBIM
paszzenam U TeMaM Kypca Gu3uKu 8 Kiacca,

B TOM YHCIIE 33]]a4, HHTETPUPYIOIINX
coJiepKaHHe Pa3HbIX Pa3eNoB.

Brinmonnenue 1a60paTopHbIX paboT U OMBITOB
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(BKJTFOUAst paOOTHI U OTIBITHI U3 TICPEUHEH

K pazjiesiaMm Kypca 8 Kjacca) B yCIOBHUSIX
CaMOCTOSITEIILHOTO TNIAHUPOBAHUS MTPOBEICHUS
MCCIICJIOBaHMS, BEIOOpA 1 0OOCHOBaHUS METOIa
U3MEpEHHUS BEJIMINH, COOPKU
AKCIIEPUMEHTAIILHON YCTAHOBKH.

Brinonnenue mpoOaeMHBIX 3aJaHUI TPAKTUKO-
OPUEHTHUPOBAHHOTO XapakTepa (3aJaHus

10 €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH),

B TOM YHCJIE 33JIaHUN C MEKIIPEAMETHBIM
cojiepkaHueM; paboThI HaJl TPYTIIIOBBIMU

WJIN UHJIUBUIYaTbHBIMU MPOEKTAMU,
CBSI3aHHBIMH C COJICP’)KaHHEM Kypca

¢busuku 8 kacca yriryOJI€HHOTO YPOBHS

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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9 KUIACC
HaumenoBanue
No KommuectBo
i pa3aenoB U TEM 4ACOB [IporpamMmmHoOe coniepxanue OcCHOBHBIE BHJIBI JEATETHHOCTH O0YJaIOIINXCS

y4eOHOTO IpeaAMeTa

Pa3znen 1. Mexannueckue iBJICHUSA

11

MexaHuueckoe
JIIBIOKEHHE U CIIOCOOBI
€ro OIMMCaHus

30

MexaHnueckoe IBUKEHUE.
MarepuanbHas Touka. CriocoObl
OINMCAHUS MEXAHUUYECKOIO
JBUKCHUS: TaOJIUYHBIM,
rpaguuecKuil, aHATUTUYECKHM.
Cucrema orcyera.
OTHOCHUTENIBHOCTh
MEXAHUYECKOTO IBUKECHMUSL.
BekTopHbie BETMUMHEI, ONlepaliuu
C BEKTOpaMH, MPOCKIIMU BEKTOPA.
Paanyc-BekTop MarepuanbHOU
TOYKH, IEPEMEIICHNE

Ha IJIOCKOCTH. PaBHOMEpHOE
MPSIMOJIMHEWHOE JIBUYKECHUE.
HepasHOMepHOE NPAMONIMHENHOE
neuxenne. Cpennss

Y MTHOBEHHAs! CKOPOCTh Teja
P HEPAaBHOMEPHOM JIBUKCHUH.
Yckopenue. PaBHOyCKOpEHHOE
NPSMOJIMHENHOE JBUKECHHUE.

Y ckopenue cBOOOIHOTO MaJIEHUsI.

AHanu3 1 00Cy X AeHUE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO ABUKCHUS.

OO6cyxxaeHue rpaHul MPUMEHUMOCTH MOJIENN
«MaTepHaIbHAs TOUKA.

OnucaHne peajgbHbIX CIIy4aeB MEXaHUYECKOTO
JBUKEHUS Pa3IMYHBIMU CIIOCOOAMHU
(ypaBHEHUE, TabnMIa, TpadukK).

AHaJIN3 )KU3HEHHBIX CUTYallMi, B KOTOPBIX
IIPOSIBIISIETCS] OTHOCUTEIIBHOCTD
MEXaHUYECKOTO ABUKEHUS.

Habutoienne MexaHn4ecKoro ABM>KEHUS Tefa
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O 7K€ TEJIa OTHOCUTEJIBHO Pa3HbIX
TEJI OTCYETA.

Amnanus texcra ["anuest 00 OTHOCUTEIBHOCTH
JBUKEHUS; BHITIOJIHEHHE 3aJaHUI 10 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenne cpeHeN CKOPOCTH CKOJIbXECHHUS
OpycKa Wi JBMKEHHS IIIapuKa M0 HAKIOHHON
IUIOCKOCTH.
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OmprTe! Nanuies.
I'paduueckas uHTEpIIpETALIUS
YCKOPEHHUSI, CKOPOCTH,
MIPOMICHHOTO TTyTH

U TIepEMEIICHUS

JJIsA prIMOHHHCﬁHOFO JABHKCHUS.

JIB1>xkeHue Tena, OpOIIeHHOTO
HOJT YTJIOM K TOPU30HTY.
JIBM>KEHHME TIO OKPY’KHOCTH.
JIuHenHast CKOpOCTh, yIiioBas
CKOPOCTb, IIEPUOJI ¥ 4aCTOTA
oOpanieHus Ipu paBHOMEPHOM
JBHYKEHUU IO OKPY>KHOCTH.
CKopocTh U yCKOpEHHUE

pU IBUKEHUHU 10 OKPY>KHOCTH

AHanu3 1 00CyX)aeHHE CTIOCO00B
IPUOTMKEHHOTO OTIPEIeICHUS] MTHOBEHHOM
CKOPOCTH.

Onpenenenre CKOpOCTH PABHOMEPHOTO
JBUKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
AJIEKTPUYECKOTO aBTOMOOWJIS U T. I1.).
Onpenenenue myTy, TPORAECHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJIa

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBHYKEHUS OT BPEMEHH.

OO6cy)xaeHne BO3MOXHBIX TPUHIIUIIOB
AeicTBUS IPpUOOPOB, U3MEPSIIOLINX CKOPOCTh
(cnuIOMeTpoB).

Brrunciienne myty u CKOpocTr

IPU pABHOYCKOPEHHOM MPSIMOJIMHEWHOM
JIBH>KCHUU Tea.

Omnpenenenre NpoORIEHHOrO ITyTH U YyCKOPEHHUS
JBUKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOI'O
IPSIMOJIMHEWHOTO IBU)KEHUS TEJIA OT BPEMEHH.
Ornpenenenue ycKopeHus Tena

IPY paBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TIOCKOCTH.

NccnegoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU
IPU PaBHOYCKOPEHHOM JIBUKEHUU

0e3 HayaJIbHOM CKOPOCTH.

IIpoBepka runoressr:
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€CJIU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0€3 HaYalIbHOW CKOPOCTHU ITYTH OTHOCSITCS KaK
PSA1 HEUETHBIX YUCEJI, TO BpEMEHA OJUHAKOBBI.
UccnenoBanue ABMKEHUS Tena, OPOIIEHHOTO
O] YTJIOM K TOPU3OHTY.

N3MmepeHue nepuoaa u 4acToThl OOpaIieHus
TeJIa M0 OKPY>KHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO ABMKECHUS PA3TUYHBIX BUJIOB.
Pacno3naBanue v npuOIMKeHHOE OMUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBHKCHUS
B IIPUPO/IC U TEXHUKE (Ha MpUMeEpax CBOOOTHO
MaJIaoINUX TeJI, TBUKEHUS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U Jp.)

1.2

B3aumonelictBue Ten

18

Bekrop cubl.
PaBHOnelicTBYIOIIAA cuia.
[Tepseb1it 3akoH HproTOHA.
Bropoii 3akoH HerotoHna.
Tpernii 3akoH HproToHa.
[IprHIMT CyIIEpIIO3UIIUHU CHUII.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: cuia TpeHus
CKOJIb)KEHMSI, CUJIA TPEHHUS TTOKOS,
IPYTrUe BUIbI TPECHUS.
Koad¢uiment tpenus.
JIBU>KEHHE Te MO OKPYKHOCTHU

Habmronerue u 00CykXJIeHHE ONBITOB

C IBIDKCHUEM TeJia MPU YMEHBIICHUH BIIUSTHUS
JIPYTUX TEJ, MPEMATCTBYIOINX IBUKEHUIO.
Awnanus tekcra ["anuiest ¢ onucanuem
MBICJICHHOTO SKCIIEPUMCHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJIHEHUE 3a/IaHUMN 10 TEKCTY
(CMBICJIOBOE UTEHHE).

OO6cy)aeHne BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA MHEPIIUH B PA3IMYHBIX CUCTEMaX
oTCcYeTa.

Habmronenue u 06Cyx1eHrEe MEXaHUYECKUX
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MO/ IEHCTBUEM HECKOIBKHUX CHII.
3akoH bepHymiu u nogbemMHas
cuna kpbuia. CoBpeMEHHbIE
JeTaTeNIbHbIE alllapaThl, Cyaa

Ha TTOIBOJTHBIX KPBUTBSIX,
AHTUKPBLIO HA CKOPOCTHBIX
aBromMoOuIsiX. J[BrkeHue moesza
HAa MarHUTHOW MOJYIIIKE.

Cuia TSH>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS.
JIBU>KEHHE TENT BOKPYT
rPaBUTAIIMOHHOTO IIEHTPA

(B TOM 4HCII€ TUIAHET BOKPYT
Comnnua). [lepBast kocMuueckas
ckopocTb. HeBecomocTh n
NEPETPY3KHU.

PaBHOBecHe marepruanbHOU

TOYKU. AOCOJIFOTHO TBEPIOE TEIO.

PaBHOBecue TBEpOrO TENA

C 3aKPEIJICHHOU OChIO BpPaLllCHUS.

Mowment cuitbl. LlenTp TskecTn

SIBJICHHUH, TTPOUCXOISIIINX B CHCTEME OTCUYETa
«Tenexka» npu ee paBHOMEPHOM

U YCKOPEHHOM JIBH>KEHUH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

JIeliCTBHS C BEKTOPAMH CHUJI: BBITIOJTHEHHE
3aJIaHUM 110 CIIOKEHUIO U BHIYUTAHUIO
BEKTOPOB.

HaGnronenue u/mnu npoBeeHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCHMOCTD YCKOPEHUS
Tea OT MPUJIOKEHHON K HEMY CHJIBI U MacChl
Telna.

Petienre KoMYeCTBEHHBIX U Ka4€CTBEHHBIX
3a/1au ¢ UCTOJb30BAaHUEM U3YYEHHOTO
MaTepuara.

AHanu3 u 00bsICHEHUE SIBJICHUM

C UCIIOJIH30BaHMEM BTOPOTo 3akoHa HrioToHA.
Ornpenenenne KeCTKOCTH NPYKUHBI.

AHanu3 CUTyaluii, B KOTOPBIX HAOTIOJAI0TCS
ynpyrue neopmaiiu, 1 uX 00ObSICHCHHE

C UCTOJIb30BaHUEM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUITBI TPCHUS
CKOJIB)KEHUS OT CHJIBl HOPMAaJIbHOTO JTaBJICHUSI.
OO0cyxaeHne pe3ybTaToB UCCIEIOBaHUS.
Omnpenenenre ko3P huiMeHTa TpeHus
CKOJIb>KEHUS.

N3mepenue cuibl TpeHUs MOKOSI.

AHau3 TPaKTUIECKUX CUTYAIIUN U PEIICHUE
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3aJ]1a4, CBA3aHHBIX C JIBU)KECHHUEM TEJl
110 OKPY>KHOCTH IO, ICICTBUEM CHJI TPEHUS
WJIW YIIPYTOCTH.

AHanu3 ABMKECHUS TEJ TOJIBLKO MO/ ICMCTBUEM
CHUJIBI TSDKECTU — CBOOOTHOTO MaICHUSI.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MAJICHUS OT MACChI Tea.
[IpoBeaeHue u 0ObSICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX JICMCTBUE 3aKOHA
bepnymmn.

OrieHKa BEJTUYHUHBI CUJIBI TATOTEHHUS,
JNEUCTBYIOIIEN MEXAY IBYMS T€IIAMU

(1 pa3HBIX Macc).

AHaJIM3 IBWXCHUS HEOCCHBIX TEI

O] ACHCTBHUEM CHJIbI TATOTEHHS

(C UCTI0JIB30BAaHUEM JOTIOJTHUTEIIbHBIX
MCTOYHUKOB MH(GOPMAIIHH).

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
ONKCHIBAIOIIETO MIPOSIBJICHUS 3aKOHA
BCEMUPHOTO TSATOTCHUS; BHINIOJIHEHUE 33 TaHUI
10 TEKCTY (CMBICIIOBOE UTEHHE).

Habmronenue u 006Cyk1I€HUE ONBITOB
10 U3MCHECHMIO BECa Tejia IMPU YCKOPEHHOM

JIBYDKCHUH.

AHaJn3 yCI0BUM BO3HUKHOBEHHS] HEBECOMOCTH
U TIEPETPY3KHU.

AHam3 cui, AEUCTBYIOIIMX Ha TEJO,
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ITOKOAIICCCA Ha OITOpE.
OHpGI[CJ'IGHI/Ie HCHTPA TAXKCCTU PA3JIIMYHBIX TCJI

13

3aKOHBI COXPAaHEHUS

15

Nmnynbc Tena. U3menenue
UMITyJIbca. VIMITyIbC CHIIBL.
Yupyroe u Heynpyroe
B3aMOJIENCTBHE. 3aKOHBI
VU3MEHEHHUs U COXPaHEHHUs
uMITyjiabsca. PeaktuBHoe
JBIKEHUE.

Mexanuueckas pabota

¥ MOIIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH, TPEHUS.
CBsi3b dHEPIUH U paObOTHI.
[TorenuuanbHasg SHEPTUS TENA,
HNOAHATOTO HAJl TOBEPXHOCTHIO
3emid. [loTreHumansHas 3Heprus
CKaToM NpykuHbl. KnHeTnueckas
sHeprus. Teopema

0 KMHETUYECKOU DHEPIUM.
3aKOH U3MEHEHUS U COXPAHEHUS
MEXaHUYECKON IHEPIUHU

Ha6mronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPUPYIOIIUX NIEpeady UMITYJIbCa

IIPU B3aMMO/ICHCTBUU TN, 3aKOH COXPaHEHUS
UMIIyJIbCa MpU aOCOITIOTHO YyIIPYTroM

U HEYIIPYTOM B3aUMOJECHCTBUM TEN.

AHaJIN3 CUTyallui B OKPYKAIOIIEH KU3HU

C HCTIOIH30BAaHUEM 3aKOHA COXPAHCHHUS
UMITYJIbCA.

Pacnio3naBanue sIBICHUS PEAKTUBHOTO
JIBUKEHUS B IPUPOJIE U TEXHUKE.

[IpumeHeHne 3aKOHa COXpPAHEHUS UMITYJIbCa
JUTS pacueTa pe3yibTaToB B3aMMOACHCTBHS T
(Ha mpuMepax HEeyNnpyroro B3auMoACHCTBHUS,
yIpyroro HEHTPaIbHOr0 B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TeJI, OJTHO U3 KOTOPBIX
HETOJIBUXKHO).

Omnpenenenre pabOThI CUITBI TPCHUS

IpU PaBHOMEPHOM JIBMKCHHUH TeJa

10 TOPU30HTAJILHOM MOBEPXHOCTH.
Onpenenenue pabOTHI CUIIbI YIPYTOCTH

IIpU MOABEME TPY3a C UCTIOIH30BaHUEM
HETOBUKHOTO U MOABUXKHOTO OJIOKOB.
OnpeneneHre MOITHOCTH.
DKCrepuMEeHTAIbHOE CPAaBHEHNE U3MEHEHUS
NOTEHIUAJIBHON M KHHETUYECKOW YHEPTHUM Tena
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IIPY ABWKECHUU IO HAKJIOHHOU TIJIOCKOCTH.
DKClepUMeHTalbHas MPOBEPKa 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

IIpU CBOOOTHOM TaICHUHU.

[IprmeHeHue 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPTUH JIJI pacueTa
MOTEHIIMAJIbHON Y KHHETUYECKOM YHEPT U
Tena.

Pemenue 3a7a4 ¢ MCIOJIL30BaHUEM 3aKOHA
COXpPaHEHHSI MEXaHUYECKOW YHEPTUU

Hroro no pazgeny

63

Pasznea 2. Mexannueckue Ko

JI€0AHUSA Y BOJTHBI

2.1

MexaHuyeckue
KoJIcOaHUSA

8

KonebarenbHoe aBuxKeHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIOAHW: TIEPHOJI, 4acTOTa,
aMIMTyaa. 'apmoHndeckue
KoJeOaHus. 3aTyXalue
KoseOanus. BeiHy)1eHHbBIC
kosiebanus. Pezonanc.
MareMaTu4ecKui U pyKUHHbBIN
MasTHUKU. [IpeBpaienue
SHEPruu MpH KojaedaTeIbHOM
TIBUKCHUH

Habmonenue kosie0anuii moj 1eMCTBUEM CHIT
TSDKECTHU U YIIPYTOCTH M OOHApYKEHUE
M0I00HBIX KOJIEOAHUH B OKPY>KAIOIIIEM MHPE.
AHanu3 KojebaHuii rpy3a Ha HUTU

U Ha npyxuHe. OnpenencHue 9acTOThI
KOJIeOaHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MasiTHUKOB.

Hab6mronenue u 00bsiCHEHNE SIBJICHUS
pe3oHaHca.

HccenenoBanue 3aBUCUMOCTH TIEPHOIA
KOJIeOaHMI TTOIBEIIICHHOTO K HUTH TPy3a

OT JITUHBI HUTH.

HccnenoBanme 3aBUCUMOCTH TIEPHOIA
KOJIeOaHMI TPYKUHHOTO MasiTHUKA OT MacCChI

rpysa.
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[TpoBepka He3aBUCUMOCTH TTepHO1a KoJIeOaHU
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl
rpys3a.

Habmronenue u o0Cy aeHre OnbITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTh TIEPHOIA
KOJIeOaHUH TTPY>KMHHOTO MasiTHUKA OT MAacChI
Ipy3a U KECTKOCTH TIPYKUHBI.

[IpumeHeHne MaTeMaTHIECKOTO U MPYKUHHOTO
MasATHUKOB B KaUECTBE MOJIEIEH TSI OIMCAHUS
KOJICOaHMI B OKPYKAIOIIIEM MHUPE.

Pernrenue 3ama4, CBI3aHHBIX C BEIYUCIICHHEM
WJIU OLICHKOM YacTOTHI (Iepruojia) KoieOaHmii.
N3mepenne yckopeHus CBOOOIHOTO

MageHus

2.2

MexaHnYeCcKUe BOJTHEIL.
3ByK

10

MexaHn4ecKre BOJIHBI.
IIposionbHBIE U TONIEPEYHBIE
BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: MHTEep(depeHuus

u nudpaxuus. JmHa BOJTHBI

U CKOPOCTh €€ pacCIpOCTPAHEHHS.
MexaHudecKkue BOJIHbBI B TBEPAOM
TEJIE, CCICMMYECKHE BOJIHEI.
3Byk. PacnipocTtpanenue

U OTpakeHue 3ByKa. [ poMKoCTh
3ByKa M BbICOTa TOHA. Pe3oHaHC
B akycTtuke. MH]pa3Byk

U yJIbTpa3BykK. Mcrons3oBanue

OO6HapyXeHue 1 aHaJIN3 BOJIHOBBIX SIBICHUHT
B OKPYXKaloIleM MUpeE.

Habmronenue pacrpocTpaHeHus Mpo0JIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJIEIIN)

1 OOHapyKEeHUE aHAJIOTUYHBIX BUJIOB BOJTH

B [IPpUPOJi€ (3BYK, BOJISIHBIE BOJIHBI).
[TocTaHOBKa OTBITOB TTO HAOIIOACHHUIO
uHTepPEpPEHITNH U TU(PpaKIIIK BOJIH

Ha MTOBEPXHOCTH BOJIBI.

Brruucnenue JiMHbI BOJTHBI U CKOPOCTH
pacnpocTpaHEHHUs 3BYKOBBIX BOJIH.
HabGnronenue sBieHust OTpa>keHUs 3BYKOBBIX
BOJIH.
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yJIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHSIX

Pemenue 3anau, cBA3aHHBIX

C pacpOCTpaHEHUEM U OTPAKEHUEM 3BYKa

B PA3JIMYHBIX Cpefax.

AHanu3 JaHHBIX O PErUCTPALIMH
3eMJIETPSICEHUI U B3PBIBOB C IOMOILIBIO
CEHCMUYECKUX BOJIH.

OKCIEPUMEHTAIIBHOE ONPEEICHUE TPAHULL
YaCTOTHI CJBIIIMMBIX 3BYKOBBIX KOJIEOAHUIA.
HabutoieHne 3aBUCUMOCTH BBICOTHI 3ByKa
OT YacTOThI (B TOM YHCJIE C UCIIOIb30BAHUEM
MY3bIKaJIbHbIX HHCTPYMEHTOB).
HaGnronenue u o0bsiCHEHUE SBIICHUS
aAKyCTHYECKOT'O Pe30HaHCa.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
MNOCBSIIIEHHOT'O UCIOJIb30BAHUIO 3BYKa

(WM ynbTpa3ByKa) B TEXHUKE (3XOJIOKAIIHS,
yJIbTPa3ByK B MEUIIUHE U JIP.); BHIIOJTHEHHE
3a/IaHUi 110 TEKCTY (CMBICJIOBOE YTEHUE)

Hroro no pazgeny

18

3H€KTpOMaFHHTHOe MOJI€ 1 JJICKTPOMAIrHUTHBIC BOJIHbBI

3.1

DNEeKTpPOMarHuTHOE
noJsie

Y 3JIEKTPOMArHUTHbBIE
BOJTHBI

6

DIJIEKTPOMArHUTHOE TOJIE.
DJIEKTPOMATrHUTHBIE BOJIHBI.
CBoiicTBa 2JIEKTPOMArHUTHBIX
BOJIH. [1IKana 3JIeKTpOMarHUTHHIX
BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH

JUJIS1 COTOBOM CBSI3H.

[TocTpoenue paccyxieHnii, 000CHOBBIBAIOIIINX
B3aMMOCBSI3b JIEKTPUISCKOTO U MAarHUTHOTO
OJIEH.

DKCNepUMEHTAIBHOE U3yUeHNE CBOMCTB
AJICKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC

C TIOMOIITEI0 MOOWIIBHOTO TeleoHa).

AHau3 peHTTeHOBCKUX CHUMKOB
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Panmonoxkamust. Kocmuueckas
CBSI3b.

DneKTpOMarHuTHasi IpUpoaa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMICTBA CBETA:
uHTEpPEepeHIHs U TUdpaKius

YeJI0OBEUECKOT0 OpraHu3Ma.
AHau3 TeKCTOB, OMMCHIBAIONITUX MTPOSIBIICHUS
AJIEKTPOMATHUTHOTO U3JIy4EHHUS B IPUPOJIC:
YKUBBIC OPTaHU3MBI, U3TyUYCHUSI HEOSCHBIX TEJl
(CMBICJIOBOE UTEHUE).

[IpoBeneHue u aHamu3 OMBITOB,
JEMOHCTPUPYIOIINX HHTEP(PEPEHIINIO

U TU(PPAKIUIO CBETA.

Pacno3HaBanue 1 aHan3 pa3auyHbIX
IPUMEHEHUH IEKTPOMATHUTHBIX BOJIH

B TEXHHKE.

Pemenwne 3a1a4 ¢ ncnosib30BanneM GopMy
JUTSI CKOPOCTH DJIEKTPOMArHUTHBIX BOJTH,
JUTMHBI BOJTHBI U YaCTOTHI CBETA

Htoro no pazgeny

CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlydeBast Mmozenb cBETA

Y TEOMETPUYECKAs ONITHKA.
HUcrtounuku ceera.
[IpsamonnHeHoOE
pacnpoCcTpaHEHUE CBETA.
3armenus ConHua u JIyHBI.
Otpaxenue ceera. [Imockoe

3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[TocTpoenue nzodpaxeHuit,
c(hOpPMHUPOBAHHBIX 3E€PKATIOM.
[Ipenomnenue cBeTa. 3aKOH

HaGutoieHue onpIToB, AEMOHCTPUPYIOIIUX
SBJICHHE MPSAMOIUHENHOTO paclpoCTpaHEHUs
cBeTa (BO3HMKHOBEHME TEHU U MOIYTEHH), U UX
MHTEPIPETALNs C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOTO JIyya.

OOBbscHEHNE U MOICTTUPOBAHUE COTHEYHOTO
Y JIYHHOTO 3aTMEHUU.

HccnenoBaHue 3aBUCMMOCTH yIJia OTPAXKEHUS
CBETOBOTO JIy4a OT yTJla NaJeHUs.

N3yueHnue cBOMCTB N300paXeHMsI B INIOCKOM
3epKaie.
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IMPCIIOMJICHUA CBCTA. IlonHoE
OTpPaKCHUC CBCTA.
Hcnonbp30BaHuE MOJTHOTO
OTpPa’XCHUA B OIITUICCKHUX
CBC€TOBOAAX, OIITOBOJIOKOHHAsA
CBA3b

Habnooenue u obwsacnenue onvimos

10 NOJIYYEHUIO UB00PANCEHULL 8 BOSHYNOM

U 8bINYKIIOM 3ePKANAX.

Habmronenne n 00bsICHEHNE ONBITOB

0 MPEJIOMJICHUIO CBETa HAa TPAHUIIE
Pa3JIMYHBIX CPeJl, B TOM YHUCJIE ONBITOB

C BHYTPEHHHUM OTPaKCHHUEM.

N3ydenue npuHImNa 1eHCTBUS ONITHYECKOTO
CBETOBO/IA.

HccnenoBanue 3aBUCUMOCTH yTJIa
IIPEIOMJICHHS OT YTJIa TIaJICHHUS CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacno3naBanue siBIeHUI OTpaKEHUS

Y TIPEJIOMJICHUS CBETA B IIOBCETHEBHOM KU3HH.
Ananu3 1 00bsICHEHHUE SIBJICHUS OIITHYECKOTO
MHUpaxa.

Perrenue 3a1a4 ¢ MCIOJIB30BaHUEM 3aKOHOB
OTpaXEHUS U MPEJTOMJICHHUS CBETa

4.2

JIMH3BI 1 OITUYECKUE
puOOpbI

JInH3a, X011 JIy4eH B JIMH3E.
dopmyiia TOHKOH JIUH3BI.
[TocTpoenune n300pakeHui,
c(hOopMHUPOBAHHBIX TOHKOM
auH30M. OnTHYECKas CUCTEMA
doToamnmapara, MUKpOCKOTIA

u Teneckomna. ['na3, kak
ONTHYECKAS] CHCTEMA.
biM30pyKOCTh M 1alTbHO30PKOCTh

[Tonyuenue n3o00pakeHUi ¢ MOMOIIBIO
cobuparomieil 1 paccenBaroIeH JINH3.
Onpenenenre GOKYCHOTO PaCCTOSIHUS

Y ONITUYECKOU CHUJIBI COOMPAIOIIIEH JTUH3HI.
Pemenue 3a7a4 Ha MOCTpOCHUE N300paKEHU
B COOHMpAIOIICH U pacCeHBAIOIICH JIMH3AX.
Peienue 3a1a4 Ha npuMeHeHre GopMyIIbl
JIMH3BI.

AHaJIN3 yCTPOWCTBA U MPUHIIUNA IEUCTBUS
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HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToarnmapara, MUKPOCKOTA, TEIECKOIIA.
AHanu3 sBIeHUN OJU30PYKOCTH U
JAIbHO30PKOCTHU MPU U3yYEHUH MOJIEIIH 11434,
MPUHIINTA IEUCTBUS OUKOB

4.3 | Pasnoxenne 6€10r0 2 Pasnosxenme 6enoro ceera HaOmronenne 1 00bsICHEHHE OIBITOB
CBETa B CIIEKTP B criekTp. OnbiTel Hel0TOHA. 10 Pa3JIOKEHUIO OCJIOr0 CBETa B CIEKTP.
CroxeHune CreKTpaabHbIX Habmronenne u 00bsICHEHHE OIIBITOB
1BeToB. Jlucnepcust cBeTa IO TIOJTYYICHHIO O€JI0TO CBEeTa IIPH CII0KCHUN
CBETa pa3HBIX IIBETOB.
[IpoBenenue u 00bSICHEHNE OTILITOB
10 BOCTIPUSITHIO IIBETA MPEIMETOB IIPH UX
HAOJTFOICHUH Yepe3 IIBETOBBIC (UIIBTPHI
(LIBETHBIE OYKN)
Hroro no pazaeny 16
KBaHTOBBIE IBJICHUSA
5.1 | Ucnyckanue 4 OmneiTel Pezepdopaa O6cyxnenue 1ienu onbiToB Pesepdopna

H IIOTJIOIIICHUEC CBCTA
aTOMOM

Y IUIAHETapHAs MOJIEIIb aTOMA.
Mopaens atoma bopa.
Hcnyckanue U OraomneHue cBeTa
aroMoM. KBaHTsbl. JIuHeuaTeie
CIIEKTPBI

10 UCCIIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
TUIIOTE3 O BO3MOXKHBIX PE3YJIBTATaX OIBITOB

B 3aBUCUMOCTH OT IIPEAII0IAraéMoro CTpOEHHUs
aTOMOB, (pOpMyJIMpOBaHUE BHIBOJIOB

U3 PE3YJIBTATOB OIBITOB.

OO6cyxaeHne TpOTUBOPEUHA TTaHETAPHOU
MOJEJIN aTOMa U OCHOBAHUU JJIs1 TUTIOTE3bI
Bbopa o cranimoHapHbIX OpOUTAX IEKTPOHOB.
N3ydenue cnekTpoB U3Iy4EHUs

Y TIOTJIOICHMUS.
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W3ydenne crieKTpoB pa3IuYHbIX Ta30B.
HabnioneHre CIonHbIX U JIMHEHYaThIX
CTHEKTPOB U3Ty4YEHUS PA3INYHBIX BEIECTB.
OOBbsiCHEHUE TMHENYATHIX CIIEKTPOB
U3ITYYCHUS

5.2

Ctpoenue aTOMHOTO
aapa

PanunoaktuBHOCTH. ANb(a-, Oeta-
U ramMmMa-u3inydyeHus. CTpoeHue
aTOMHOTO s1pa. HykioHHas
MOJEJIb aTOMHOTO SIpa.
N3otomnbl. PanroakTuBHbIC
npespauienus. [lepuon
MoJIypacriajia aTOMHBIX SIJIEP.
JlelicTBHE paiMOAKTUBHBIX
W3JIy4YCHUHN HA )KUBbIC
OpTraHu3MBI. 3aluTa

OT PaJUOaKTUBHOTO U3TyUEHHUS

O06cy)xaeHne BO3MOXKHBIX TUTIOTE3 O MOZEIISIX
CTPOEHHUS sIpa.

Omnpenenenne cocrasa siaep 10 33 JaHHBIM
MacCOBBIM U 3apsA0BBIM YUCIIAM

Y 110 MOJIOKEHUIO B IEPUONYECKON CUCTEME
DIIEMEHTOB.

[Ipumepsl aHanu3a U3MEHEHHS COCTaBa sIpa
Y €r0 MOJIOKEHUS B IEPUOJANYECKON CUCTEME
IPU paIUOAKTUBHOCTH.

HccnenoBanue TpEKOB: U3MEPEHHUE DHEPTUU
YaCTHULBI [0 TOPMO3HOMY ITyTH

(mo ¢otorpadusim).

Ha6nronenue tpekoB B kamepe Bunbcona.
N3yuenune paboThl cCUETYNKA HOHU3UPYIOLIUX
U3IIy4ECHUM.

Perucrparus nzimydeHust IpupoaHbIX
MHUHEPAJIOB U MPOJIYKTOB.

N3mepenue paanoakTuBHOTO (OHA.
OOHapy’keHue 1 N3MEepEHUE PaJualliOHHOTO
(poHA ¢ TOMOIIBIO T03UMETPA, OLIEHKA €T0
UHTEHCUBHOCTH.

69



denepanbHas padouas nporpamma | dusuka. 7-9 kiaccel (yriiyOJIeHHBIH YPOBEHB)

AHanu3 OMOJIOTHYECKHX U3MECHEHUH,
MPOUCXOAIINX O] JEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.

[Ipumepsl HCIONB30BaHKS PAITUOAKTUBHBIX
W3JIy4YCHUN B MEIUIIUHE

5.3 | AnepHble peakuuu 7 S nepHble peakiu. 3aKOHBI [IpuMepsl UCIIOJIB30BaHUS 3aKOHOB
COXPaHEHHUS 3apsA10BOTO COXPaHEHHUS MACCOBBIX U 3aPSOBBIX YUCEI
¥ MacCOBOTO YHUCET. DHEPIruUs JUISL OTIIPEJICIICHUS PE3YJIBTATOB AICPHBIX
CBSI3M aTOMHBIX si1iep. CBsI3b pEeaKLMil; aHAIN3 BO3MOKHOCTH
MAacChI ¥ 3Hepruu. Peakuun WJIA HEBO3MOKHOCTH SIICPHOM PEAKIIUU.
CHUHTE3a U JICJICHUS SJIED. OO0cyxieHue NMEePCIEeKTUB UCTIOIb30BaHUs
Hctounuku sHepruu CoHia YIPaBJISIEMOTO TEPMOSAIEPHOTO CUHTE3A.
Y 3BE3]1. SepHast sHepreTuKa. OO0cyxaeHne IKOJOTHUECKUX TTPodieM
DKOJIOTHYECKHE MTPOOIEMBI Y TIPEUMYIIECTB, CBA3aHHBIX C SICPHOU
SIIEPHOM SHEPTETUKHU DHEPreTUKOU

Hroro no pazneny 16

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb

6.1

Mexanunueckue
SIBJIICHUSI
(MOBTOPUTENHHO-
o0o0mIaromui
MOJIYJIb)

6

CucreMatusanus 1 000011IeHNE
MPEIMETHOTO COJICPIKAHUS

1 OIIBITA NCATSIIHHOCTH,
IPUOOPETEHHOTO TPU U3YYECHHUU
MEXaHUYECKUX SIBICHUHN

Ha yTiyOJICHHOM YpOBHE,
MOATOTOBKA K OCHOBHOMY
roCcyJIapCTBEHHOMY DK3aMEHY
no usuke

Petenue 3a1a4, OTHOCAILLIMXCS K pa3ieny
«MexaHn4YeCcKue SBICHUS.

Brinonnenue 1a00paTopHbIX padOT U ONBITOB
10 MEXaHUYECKUM SIBJICHUSIM (BKJIIOUYask pabOThI
Y OIIBITHI U3 MIEPEYHS K pa3/iely) B YCIOBHIX
CaMOCTOSITEJIbHOTO TJIaHUPOBAHMS POBEICHUS
UCCJIeI0BAHMUS, BHIOOpA M1 OOOCHOBAHUS METOJIA
U3MEpEHHs BEJIMYUH, COOPKU
JKCIEPUMEHTAIIBHON YCTAaHOBKHU
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6.2 | TemnoBbIe IBIIEHUS CucreMaTu3aiusa 1 0000IIeHne Pemienue 3a1a4, OTHOCSIITUXCS K pa3aeiny
(TTOBTOPUTETHHO- MIPEAMETHOTO COAEPKAHMUSI «TennoBbIe ABICHUS.
00001IaroIMi Y ONbITA AESATEILHOCTH, Brimonaenue 1abopaTopHBIX padoT M OIIBITOB
MO/IYJIb) MPUOOPETEHHOTO TTPH U3YICHUHT 10 TETUTOBBIM SIBJICHUSM (BKITEFOYAst paOOTHI
TEIJIOBBIX SBJICHUH Y OTIBITHI U3 TIEPEUHS K pa3JieNly) B YCIOBUIX
Ha yriIyOJICHHOM YpOBHE, CaMOCTOSTEIILHOTO TUTAHUPOBAHUS ITPOBEACHUS
MOATOTOBKA K OCHOBHOMY UCCIeI0OBaHusl, BHIOOpa 1 000CHOBAaHUS METO/1a
roCyJIapCTBEHHOMY DK3aMEHY WU3MEPCHHUS BEIMYWH, COOpPKH
Mo pu3nKe AKCIIEPUMEHTAIILHON YCTAHOBKH
6.3 | DIeKTpOMarHUTHBIE Cucrematusanus 1 000011IeHIE Pemienue 3a1a4, OTHOCSIIUXCS K pa3ieiny
SIBJICHUS MIPEAMETHOTO COEPKAHMUSI «INEKTPOMATHUTHEIE SBIICHUSD).
(TTOBTOPUTENHHO- 1 OIbITA AEATEIBHOCTH, Brimonxnenne 1abopaTopHbIX padoT
00oOmaromui IPUOOPETEHHOTO TTPH U3YUCHUHN ¥ OITBITOB IO JICKTPOMATHUTHBIM SIBJICHHUSAM
MOYJIb) 3JICKTPOMAarHUTHBIX SBJICHUM (BKJIFO4ast paOOTHI M OTIBITHI U3 TICPEUHS
Ha yTiyOJICHHOM YpOBHE, K pa3jieiny) B yCIOBHUSAX CAMOCTOSTEIBHOTO
MOJITOTOBKA K OCHOBHOMY IJIAHUPOBAHUS ITPOBEACHUS UCCIICIOBAHUSA,
roCcyJIapCTBEHHOMY 2K3aMEHY BBIOOpA 1 00OCHOBAHMS METOa U3MEPCHHUS
1o (hu3uKe BEJIMYMH, COOPKH SKCIIEPUMEHTAITBHON
YCTaHOBKH
6.4 | CBeTOBBIE SIBJICHUSI Cucrematusanus 1 000011IeHNE Pemenue 3ana4, OTHOCSAIIUXCS K pa3aeny
(TTOBTOPUTENHHO- IIPEIMETHOTO COCPKAHUS «CBETOBBIE SIBICHHN.
00o0O0aromui Y OIIbITa AEATEIBHOCTH, BrimonHenne 1a60paTopHBIX padOT U OTIBITOB
MOYJIb) IPUOOPETECHHOTO MPU U3yUCHUH 110 CBETOBBIM SIBJICHUSIM (BKJIFOUasi paOOTHI

CBETOBBIM SIBJICHUU
Ha yri1yOJIEeHHOM YPOBHE,
IOJATOTOBKA K OCHOBHOMY

Y OTBITHI U3 MIEPEYHS K pa3ielly) B yCIOBUAX
CaMOCTOSITEIIbHOTO IUNIAHUPOBAHUS TPOBEICHUS
UCCJIeI0BaHUs, BHIOOpA U 00OCHOBAHUS METOA
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rOCyJJapCTBEHHOMY 3K3aMEHY
1o u3uke

HN3MCPCHUA BCIINYMH, C60pKI/I
3KCHepHMeHTaHBHOﬁ YCTaHOBKH

6.5 | IloBTOpenue 4 CucremaTu3aius u 0000111eHNE Pabota ¢ TekcTamu pU3NIECKOTO COIepPIKaHUsA
U 000011IeHNe MPEAMETHOTO COAEPKAHUS 10 Kypcy (U3HUKH YrITyOJIEHHOTO YPOBHSI.
Y OIBITA JICATEIIEHOCTH, BrimonaeHne npoOIeMHBIX 3aIaHUH TPAKTHKO-
NPUOOPETEHHOTO NP U3YYCHUH | OPHEHTUPOBAHHOTO XapakTepa (3aJaHus
BCETO Kypca (pu3uku 110 €CTeCTBEHHO-HAYYHOI IpaMOTHOCTH),
yrIIyOJIEHHOTO YPOBHS, B TOM YHCJIE 3aJJaHUN C MEKIPEAMETHBIM
HOJrOTOBKA K OCHOBHOMY coZiep KaHUEM.
rOCYAapCTBEHHOMY 3K3aMEHY PaGoTa Haja rpynmoBEIME
no (usuke WJIM HHIMBHUTYaJIbHBIMU ITPOEKTAMH,
CBSI3aHHBIMU C COJIEP’KaHUEM Kypca GU3UKU
yrayOJE€HHOTO YPOBHS
Hroro no pazaeny 17
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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