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MOACHUTEJBHAA 3AIMCKA

Conepxanue IIporpammbl HampaBiieHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-
HAy4YHOW TIpaMOTHOCTH YYalluXCsd W OpraHu3aiyio u3ydeHus (HU3UKU Ha
NEATEIbHOCTHOM OCHOBE. B HEW y4YuTHIBAIOTCSI BO3MOXXHOCTH IIpEAMETa B
peanu3auuu  tpedoBanuii PI'OC OOO k niIaHUPyEeMbIM JIMYHOCTHBIM U
METaNpeIMETHbIM pe3ynbTaTaM OOydeHHs, a TakXe MEXKIPEIAMETHBIC CBSI3U
€CTECTBEHHO-HAyYHbIX YYEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHUsI.

B mporpamme ormnpenensitoTcsi OCHOBHBIC LIEJM U3y4Ye€HHUsT (PU3HUKHU HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHus, IJIAHUPYEMbIE pe3yibTaTbl OCBOCHHUS Kypca
(bU3UKU: THIHOCTHBIC, MEeTalpeAMETHBIC, TPEAMETHRIC (Ha 6a30BOM ypOBHE).

[IporpaMmma ycTaHaBIMBAeT paclpelelieHHe y4eOHOro marepuaja Mo Toaam
o0yueHus (Mo Kjlaccam), mpejaraetT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YyUYEHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS NPEAMETHOIO COJIEpKaHHUS U Yy4ETE
BO3PDACTHBIX OCOOEHHOCTEH ydalluxcsi, a TakXKe MNPUMEPHOE TEeMaTUYECKOe
IJIAHUPOBAHME C YKA3aHUWEM KOJIMYECTBAa YacOB Ha HM3YUYEHUE Ka)KJIOU TEeMbl U
MIPUMEPHOI XapaKTEPUCTUKON yUeOHON NEATENbHOCTH YUallluXCs, peain3yeMoi Ipu
W3yYEHUU ITUX TEM.

[Iporpamma MOXeT OBITh UCIOJIb30BaHA YUUTEIISIMU KaK OCHOBA JJIsl COCTaBJICHUS
cBoux pabounx nporpamm. [Ipu pazpabotke paboueil mporpaMmbl B TEMATHUYECKOM
IJIAHUPOBAHUU JOJKHBI OBITh YUTEHBl BO3MOXXHOCTH HUCHOJIb30BAHUS AJIEKTPOHHBIX
(uudpoBbIX) 00pa3oBaTEIbHBIX PECYPCOB, SABISIOIIUXCS Y4€OHO-METOJMYECKUMU
MarepuajgiamMyd (MyJbTUMEIUHHBIE IPOrpaMMBbl, JJIEKTPOHHBbIE YYEOHUKU H
3aJJauHUKH, OJJIEKTPOHHbIE OHOJIMOTEKHU, BHUPTyalbHble J1a0OpPAaTOPUHU, HWIPOBBIE
MpOrpaMMbl, KOJUIEKIIMU IUMPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATH3YIOIINX
nunaktudaeckue Bo3MoxkHocTH  UKT, comepkaHume KOTOpPBIX COOTBETCTBYET
3aKOHOJIaTeNIbCTBY 00 00pa3oBaHUU.

PaGouass mporpamMma HE CKOBBIBA€T TBOPYECKYI0 WHUIMATUBY YUYUTENIEH U
MPEIOCTaBASIET BO3MOXXHOCTH Il PeaM3allii  pa3IuYyHbIX METOAUYECKUX
MOJIXOJ0OB K IpEnojaBaHvio (U3UKU MPHU YCIOBUM COXPaHEHUs 00s13aTesIbHOU
YaCTH COZIEp>KaHUS Kypca.

OBbLIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®U3UKA»

Kypc ¢uzukn — cucreMooOpa3yronmii Jjisi €CTECTBEHHO - HAy4YHBIX Y4Y€OHBIX
MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUU,
M3y4aeMbIX XUMHUEH, OUOJIOTHEN, acTpoHOMUEN U (pusnyueckoi reorpadueit. uzuka
— 93TO MpPEeAMET, KOTOPbIM HE TOJbKO BHOCHUT OCHOBHOW BKJIaJ B €CTE€CTBEHHO-
HAy4dyHYIl0 KapTUHY MHpa, HO U TIPEAOCTaBJIsIeT HauOojiee SCHbIE O0O0pa3Ilbl
MPUMEHEHHS] HAyYHOTO METO/a MO3HAaHUs, T. €. Cocoba MOIydYeHUs JOCTOBEPHBIX
3HaHUW 0 mupe. Hakonen, ¢u3uka — 3TO MpeAMET, KOTOPBIM HAPSIY C APYTUMU
€CTECTBEHHO-HAyYHBIMU MPEIMETAaMHU JIOJKEH JaTh HIKOJIbHUKAM MpeCTaBICHUE 00
YBJIEKATEIbHOCTH HAYYHOI'O MCCIEA0BAHUS U PAJOCTH CAMOCTOSATEIBHOTO OTKPBITHS
HOBOTO 3HAaHUA.

OnHa w3 TaBHBIX 3a7a4 (PU3UYECKOTO OO0pa3oBaHUs B CTPYKType OOIIEeTo
oOpa3oBaHUsI COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH U
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WHTEpeca K HayKe y OCHOBHOW MaccChl OOyYaronuxcsi, KOTOpbI€ B JajdbHEHIIEeM
OyZlyT 3aHSATHI B CAMbIX
pa3HooOpa3HbIX cepax aesTeabHOCTH. HO He MeHee BaXHOM 3azaueii siBisieTcst
BBIIBJICHME W IIOATOTOBKAa TAJIAHTIIMBBIX MOJOABIX JIOACH IJIs1 MPOAOJDKECHUS
oOpa3zoBaHUsl U JajbHEHIIEd OpOoQecCHOHAIbHOM NEsATEIbHOCTH B 00IacTH
€CTECTBEHHO-HAYYHBIX HCCJIEIOBAHUM U CO3/IaHUHU HOBBIX TeXHOJIOTHil. ComtacHO
NPUHATOMY B MEXIAYHApOAHOM COOOIIECTBE OIpeaeaeHut0, «EcTecTBeHHO-
Hay4Has TPaMOTHOCTb — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh AKTHUBHYIO
rpaXJaHCKYIO MO3UIMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIMPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMM HayKaMHM, W €ro TOTOBHOCTb HHTEPECOBATHCA €CTECTBEHHO-
HAay4YHbIMH HJaesasMu. HaydyHO IpaMOTHBIM YE€JIOBEK CTPEMHUTCS y4acTBOBAaTh B
apryMEeHTUPOBAaHHOM OOCYKICHUU
1po0JIEM, OTHOCSIIUXCS K €CTECTBEHHbIM HayKaM M T€XHOJOTHUSIM, YTO TpeOyeT
OT HETO CIEIYIOUIMX KOMIIETEHTHOCTEM:
—HAay4YHO OOBSACHSATH SIBJICHHUS,
—OLIEHUBaTh U MOHUMaTh OCOOEHHOCTH HAyYHOTO HUCCIEAOBAHUS,
—HWHTEPIPETUPOBATh JAHHBIE W HWCIOJB30BaTh HAy4yHbIE JOKa3aTejbCTBa IS

MOJYYEHHUS BBIBOJOBY.

N3yuenue ¢u3uMKu crnocoOHO BHECTH pEIIAIIIMK BKJIaa B (OpMHUpPOBAHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH OOyUYarOIIUXCH.

HEJIA U3YYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Ilenu w3ydyeHuss (QPU3MKKM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
onpenesieHsl B KoHuenumuu npenogaBaHus yuyeOHoro npeaMera «Duszuka» B
oOpa3zoBaTenbHbIX  opranu3zaumsix Poccuiickoit @enepauuu, peanu3yronmx
OCHOBHBIE  00IIE00pa3oBaTelibHbIE MPOTPaMMbl, YTBEPKIAEHHONW  pEIICHUEM
Komnernn MunncrepctBa npocseuieHus Poccuiickoit denepauun, MpoOTOKOJI OT 3
nexadbps 2019 r Ne [1K4BH.

[enu nzyuenus pu3nKH:

—TIpuoOpeTeHnue UHTEpeca U CTPEeMJeHUs OOydaroluxcsi K Hay4dHOMY
W3yUYEHUIO TMPUPOABI, pPa3BUTUE UX HHTEIUIEKTYaJIbHbIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

—pa3BUTHE TMPEJCTABICHUII O HAyYHOM METO/€ IO3HaHUs U (OPMUPOBAHUE
HCCIIE0BATEILCKOIO OTHOIIEHUS K OKPY>KAIOIIUM SIBICHUSM;

—hopMupoBaHrE HAyYHOIO MHUPOBO33PEHUS KaK pe3yibTaTra U3y4YEeHUs] OCHOB
CTPOEHMS MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKU;

—@opmMupoBaHHe TIPEACTABICHUH O poiaud (PU3UKUA ISl  Ppa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHUH;

—pa3BUTHE TIPEJICTABICHUN O BO3MOXHBIX cdepax Oymyiieit nmpodeccruoHaaIbHOM
NEATeNIbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOATOTOBKA K JajbHEWIIeMy OOyuYeHHUIO B
9TOM HampaBiieHUH. JlOCTHKEHHE JTUX IeJie Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 0OECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1a4:

—IpUOOpeTeHNEe 3HAHUN O JUCKPETHOM CTPOCHHUHM BELIECTBA, O MEXAHUYECKHUX,
TEMJIOBBIX, YJEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX SIBICHUSX;

—IMpUOOPETCHNEe YMEHHH OMUCHIBaTh W OOBSCHATH (PU3UUECKUE SIBICHUS C
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HCITOJIb30BAaHUEM MOJYYSHHBIX 3HAHUM;

—OCBOCHHUE METOJIOB PEIICHUS MPOCTEUIINX PaCYETHBIX 3aJ1a4 C UCTIOJIb30BAaHUEM
(buznyeckux Mojiesiei, TBOPUECKUX U MPAKTHUKO - OPUEHTUPOBAHHBIX 3a/a4;
—pa3BUTHE YMEHHI HAOIIOMATh NPUPOMHBIC SBICHUS U BBIMOJHATH OIBITHI,
naboparopHble pabOThI U IKCIEPUMEHTAIbHBIE UCCIIEOBAHUS C UCIOJIb30BaHUEM

M3MEPUTENBHBIX MPUOOPOB;

—O0CBOCHHE TPUEMOB padOTHI ¢ HH(PopManHel HU3NISCKOTO COMEPIKAHUSI, BKITIOUasT
MH(OPMALIHIO O COBPEMEHHBIX JOCTH)KEHUAX (DU3UKHU; aHAIU3 U KPUTHUIECKOE
OlLICHUBaHHUE MH(POPMAIINH;

—3HaKOMCTBO cO cdepamu TpodheCCHOHATBHONW MESATEIHPHOCTH, CBI3aHHBIMHU C
(u3uKOI, 1 COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
(bu3nyeckon HAyKH.

MECTO YYEBHOI'O ITPEJIMETA «®HU3UKA» B YYEBHOM ILJIAHE
B coorBerctBUM ¢ ®I'OC OOO (usuka aBisieTcs 00s13aTeIbHBIM MPEAMETOM Ha

YPOBHE OCHOBHOTO 00uIero oopaszoBaHusd. JlaHHas mporpamMma MpeayCMaTpUBAET

n3yueHue (U3uKd Ha 0a30BOM YpoBHE B 00bEMe 238 u 3a Tpu roga oOydyeHus 1o 2

y B Henmenmo B 7 U 8 kjaccax U mo 3 4 B Hexento B 9 wiacce B temaruueckom

IJIAHUPOBAHUM s 7 W 8 KJIACcCOB MPEAIONIaraeTcs pPe3epB BPEMEHH, KOTOPBIN

YYUTEIb MOXET HCIOIB30BaTh IO CBOEMY YCMOTpEHHIO, a B 9 Kiacce —

MMOBTOPUTEIBHO - 0000IIAIOINIA MOIYIb.

CONEPKAHUE YYEBHOI'O IIPEAMETA «®U3UKA»

7 knacc

Pa3nen 1. ®usnka u eé posib B IO3HAHUU OKPYKAKOILEro MUpa

®duszuka — Hayka O npupojge. AsieHus npuponabsl. Pusnyeckue sIBICHUS:
MEXaHUYECKHUE, TEIIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznyeckue BeIUYUHBI. M3MmepeHue QGU3NUECKUX BeIUYUH. DU3NYECKUe
npudopsl. [lorpemHocTs n3MepeHuit MexayHapoJiHasi CUCTEMa €IMHUII.

Kak ¢uszuka u npyrue ecrecCTBEHHbIE HAYKH M3Yy4aroT MpUpoay. EcTecTBeHHO-
HAay4YHbIM METOJI TIO3HAHUA: HAONIOAEHHE, TMOCTAaHOBKA HAYYHOIO BOIIPOCa,
BBIJIBUKCHHE THUIIOTE3, JIKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOrogaeMoro sipjaeHus. Onvcanue PU3nIeCcKuX siBJICHUU C TIOMOIIBIO MOJICJICH.

JdeMoHcTpauuu
1. MexaHu4deckue, TEeIUIOBbIE, DJEKTPUUECKUE, MAarHUTHBIE, CBETOBBIEC
SIBJICHUS.
2. ®usndeckue npudOpPhI U MPOIEAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

U (GPOBBIM TTPUOOPOM.
JladopaTropHbie PadoThI U ONBITHI

1. Onpenenenne EHbI JEJICHUS IITKATBI U3MEPUTEIBLHOTO TpUOOpa.

2. U3mepenune pacCTOSSTHUU.

3. U3mepenue o0bEMa KUIKOCTA U TBEPJIOTO TEIA.

4. OnpeneneHue pa3mMepoB MajbIX TeJl.

5. 3amepeHue tTemneparypsbl IIpU IMTOMOIIH KUIKOCTHOTO TEpMOMETpa U
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JIaTYhKa TEMIIEPATYPHIL.
6. IIpoBenenue nccaeqoBaHus 1O MPOBEPKE TMMOTE3BI: TaTbHOCTh NOJIETA IApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. IlepBoHavyabHble CBeleHUS] 0 CTPOEHHH BellecTBa
CTpOGHHe BCIICCTBA: aTOMBI u MOJICKYIJIbI, X  pa3sMCpHL. OHBITBI,
AOKa3bIBaAIOINUEC NUCKPETHOC CTPOCHHUEC BCUICCTBA.

JIBmkenue dyactul BemiectBa. CBsI3b CKOPOCTH JIBMDKCHHUS YacTHUI[ C
TeMmrieparypoi. bpoyHoBckoe nBmkenue, nuddys3us. BzaumoaeiicTBue 4acTHIT
BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbple COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, KHUJKOCTEU U TBEPABIX
(KpUCTaNIMUYECKUX) TeJl. B3auMOCBSA3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX

arperaTHHX COCTOASAHUAX 41 ux aATOMHO - MOJ'IGKy.]'IHpHBIM CTpOGHI/IeM.
OcCo0GeHHOCTH arperaTHbIX COCTOSIHUM BOJBI.
JdeMoHcTpanuu

1. HaGmronenue OpOyHOBCKOTO JIBUKECHUS.
2. Habmonenune nuddysun.
3.HaGmtosieHue sBI€HUM, OOBICHSIOIMMNXCS TPUTSKEHUEM WIIH OTTAIKUBAHUEM

qacCcTHull BECIIECTBA.
JlaGopaTropHble padoThl M ONBITHI

1. Oneka quaMeTpa aTroMa METOJIOM PsIOB (C MCIoab30BaHuEeM (poTorpadmuii).
2. OnBITHI 110 HAOJIOJCHUIO TETIJIOBOTO PACIIMPEHUS Ira30B.

3. OnbITHI IO OOHAPYKEHUIO JEHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.
Paznen 3. /IBu:keHue U B3anMoOeiicTBHE TeJl

Mexanndyeckoe JBW)KEHHE. PaBHOMEpHOE MW HEPABHOMEPHOE JIBUKCHUE.
Ckopoctb. CpegHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHHUS.

SIBnenne wuHepuuu. 3aKOH HWHeEpUUU. B3anMopelcTBue TeJa Kak HOpUUYHHA
W3MEHEHHUsI CKOPOCTH JBH)KEHHsS Tesl. Macca Kak Mepa HWHEPTHOCTH Tela.
[InorHOCTE BemiecTBa. CBA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULE
00BbEMa BelecTBa.

Cunna kak xapakTepHUCTHKa B3aumonaeucTBusa Ten. Cuna ynpyrocTu M 3aKOH
I'yka. I3mepeHure cuiibl ¢ MOMOILBIO JUHAMOMETpaA. SIBIIEHHE TATOTEHUS U CUJa
TskecTd. Cuna Tsoxectd Ha Apyrux ruiaHerax (MC). Bec tena. HesecoMocTs.
CnoxxeHue CuJl, HanpaBJIECHHBIX II0 OAHOW NpsiMOM. PaBHOIeNncTByromiass cuil.
Cuna Tpenusi. TpeHHe CKOJIBXEHUS U TPEHUE NMOKOosl. TpeHue B MPUPOJIE U TEXHUKE
(MCO).

JdeMoHcTpanuu

1. HaOnmronieHne MexaHM4eCcKOro JIBUKEHUS Tea.

2. 3MepeHne CKOpOCTH MPSIMOJIMHEMHOTO  JBUKECHUS.

3. HaOnronenue sIBJICHUSI UHEPLIUU.

4. Habnmronenve U3MEeHEeHUsI CKOPOCTH NPU B3aUMOACHCTBUU TEJ.

5. CpaBHeHHE MaccC MO B3aUMOJIEHCTBHIO TEJl.

6. CnoxxeHue CuJl, HalpaBJICHHBIX 110 OJHOU MPSIMOMU.
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JlabopaTtopHble padoThl M ONBITHI

1. Onpenenenre CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIIapUKA B )KUJIKOCTH, MOJICITN
AIEKTPUYECKOTO aBTOMOOMJIA U T. 11.).

2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJBXEHHUS OpycKa WM MIapuka Io
HAKJIOHHOM IMJIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO TeJIA.

4. OnwITel, AESMOHCTPUPYIOIIHE 3aBUCUMOCTHh pacTshikeHHs (medhopMariin)
MPY>KUHBI OT MPUITOKESHHOU CHUIIBI.

5. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBXKEHUS OT Beca
TeJIa U XapaKTepa COMPUKACAIOIINXCS TTIOBEPXHOCTEM -

Pasnen 4. /laByieHne TBEPABIX TeJ, JKUIKOCTEH U ra3oB

JaBnenue. CriocoObl yMEHBIIICHUSI W yBeIWYeHHUs AaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHHUS Ta3za OT OoObEMa, Temmeparypsl. llepemaua paBieHus
TBEPABIMU TEJIAaMH, XUIAKOCTAMHU MU razaMu. 3akoH llackams. [IHeBmarnueckue
MallWHbl. 3aBUCUMOCTbD JABJICHUS XKUAKOCTU OT IyOuHBbI. ['mapocrarudeckuil
napajsiokc. CooOmaromuecs cocynsl. ['mapaBnnueckne MeXaHU3MBL.

Atrmocdepa 3emiim U armocdepHoe naBiaeHUe. [IpuyuMHBI CylIEeCTBOBAHUS
BO3aylIHOM o06osiouku 3emuu. OnbiT Toppuuemnu. M3mepenue armocdepHoOro
JTaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOTro AaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPH.
[TpubGops! 11st n3MepeHust aTMOC(HEPHOTO TaBICHHUS.

JlericTBHE )KUIAKOCTH U T'a3a Ha MOTPY>KEHHOE B HUX TeN0. BrITankusaromas

( Apxumenona) cuiia. 3akoH Apxumena. [InaBanue ten. Bo3nyxormaBanue.
JdeMoHcTpanuu

1. 3aBUCUMOCTb JaBIIEHUS Ta3a OT TEMIEPATYPHI.

2. Ilepenaya naBiieHUS KUJIKOCTBIO U Ta30M.

3. Coob1aroniuecs CoCysbl.

4. I'mapaBIM4EeCKUN TIpeCC.

5. IlposiBnienne necTBUsS aTMOC(EPHOTO JTaBICHUS.

6. 3aBUCMMOCTb BBITAJIKUBAIOLIEH CHUJIBI OT 00BbEMa NOTPYKEHHOW YaCTH Tena U
IUIOTHOCTH KUJIKOCTH.

7. PaBEHCTBO BBITAJIKHUBAIOIIECH CUJIbI BECY BHITECHEHHOW »KUJIKOCTH.

8. VYcnoBue IUIaBaHWSI TEJ: IUIABAHUE WM TOTPYKEHUE TeJl B 3aBUCUMOCTH OT

COOTHOIIIEHUS IUNIOTHOCTEH Teaa U KNAOKOCTHU.
JladbopaTtopHble padoThl M ONBITHI

1. UccnegoBanue 3aBHCUMOCTH Beca Tejla B BOJI€ OT OObEMa MOTpyKEHHOU B
YKUJIKOCTh YaCTH Tea.

2. OnpeneneHue BhITAIKHUBAIONICH CHITBI, IEUCTBYIONIEH HA TEJIO, MOTPYKEHHOE
B )KUJKOCTb.

3.IIpoBepka HE3aBUCUMOCTH BBITAJIKMUBAIOIIEH CHUJIbI, JE€UCTBYIOIIEH HA TEJIO B
JKUJKOCTH, OT MAcCChl TeJia.

4.00bITBI,  JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKHUBAIOIIEH  CUJIBI,
JIEVUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTH YaCTH
TE€Ja U OT TNIOTHOCTHU KUIAKOCTH.
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5. KoHcTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPENEIICHUE €€
rpy30I0AbEMHOCTH.

Pa3nen 5. PaboTa u MOITHOCTH. JHEPrus

Mexanudeckast pabora. MOIIHOCTbG.

HpOCTBIe MCXAaHU3MBbI: pPbIYar, 6HOK, HaAKJIOHHasA IIJIOCKOCTD. HpaBI/IJIO
paBHOBecusl pbluara. lIpuMeHeHHWe TIpaBHjIa pPaBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBuino» MexaHuku. KIIJ mnpocteix wmexanu3moB. IIpocteie
MECXAaHU3MBEbI B 6BITy N TCXHUKE.

Mexannueckas OHCPIHA. Kunernueckas n IIOTECHIIUAaJIbHAas OHCPIUA.
[IpeBpaimieHne oOAHOrO BHUJA MEXAaHUYECKOW DHHEPrUM B JAPYyroul. 3akoH

COXpPAaHCHUA DOHCPI'MU B MCXAHUKC.
JdeMoHcTpanuu
1. IIpuMepsl IPOCTHIX MEXaHU3MOB.
JlaGopaTropHble padoThl M ONBITHI

1. Omnpenenenve pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JIBMIKCHHUM Tejia IO
TOPU30HTAIbHON TTOBEPXHOCTH.

2. UccnenoBanue yClIOBUM PaBHOBECHS phlyara.

3. N3mepenue KIIJ] HaKJIOHHOW NJIOCKOCTH.

4. NI3yueHue 3aKOHa COXpPAHECHUSI MEXAHUYECKOW SHEPTUMU.

8 kaace
Pasnes 6. TensioBble siBJIeHUS

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO - KUHETHUYECKOW TEOpUU CTPOCHUS
BellecTBa. Macca u pa3mMepbl aTOMOB M MOJIEKYH. ONbITHI, TOJTBEPKAAIOIINE
OCHOBHBIE MOJIOXKEHUSI MOJIEKYJISIPHO - KHHETUYECKOU TEOPHUH.

Mopaenu TBEPAOrO, KUIAKOTO W Tra3z000pa3HOTO COCTOSIHUM BeIlecTBa.
Kpucrannuueckue u amopdusie Tena. OObsICHEHUE CBONWCTB ra3oB, )XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJIOKEHUW MOJIEKYJSIPHO -KUHETUYECKOW TEOPHUHU.
CMmaunBaHuEe U KaWJUISIPHBIC IBJICHUS. TenIoBoO€ paclIMpPEeHUE U CXKaTHUE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO TEILUIOBOIO JABUKEHUSI YaCTHII.
BryTpenns sHeprus. CnocoObl U3MEHEHUsI BHYTPEHHEU DHEPTUU:
TeIJIonepeiada u CoBepIieHrue padoTel. Buasl Terionepenadn: TEMIONTPOBOAHOCTD,
KOHBEKIIMS, U3JTyYCHHUE.

KonnuecTtBo TemnoTel. VYaenbHas TEMIOEMKOCTh BeIIeCTBa. 1eIIoOO0OMEH U
TETJIOBOE paBHOBECHE. YpaBHEHHE TeTI0oBOro Oananca. [imaBnenue u oTBepaeBanue
KPUCTAJUTMYECKUX BEIIECTB. YAeNbHas TerjoTa ruiaBiieHus. llapooOGpasoBanue u
koHneHcarust Mcmapenune (MC). Kunenune. YaenbHas Teriora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIEpaTypbl KHIEHUS OT aTrMochepHOro maamieHus. BiakxHOCTH
BO3/1yXa.

DHeprus TOIUIMBA. YAEJIbHAsl TEIUIOTAa CTOpaHus.

[MTpunmuner paborbl TemsoBbix auraresneit KIIJ[ TeruioBoro jaBuraress.

TerutoBbIe IBUTATEU U 3alUTa okpykaroiieit cpeasl (MC).
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3aKOH COXpaHCHUS W MPEBPAICHUS dSHECPTHU B TEILUIOBBIX
nporeccax (MC).

JdeMoHcTpanuu

1. HaGmronenue 6pOyHOBCKOTO JBUKECHUS.

2. HaGnronenne nuddys3nu.

3.HabmtoieHue sBJICHUN CMauMBaHUSI U KaWJUISPHBIX SIBICHUM.
4. HabGnroneHue TENI0BOrO paciIupeHus Tell.

5. U3menenue gaBiaeHUs ra3a Ipyu U3MEHEHUHN 00bEMA U HArPEeBaHUH WIIN

OXJIXKJICHUH.

6. [IpaBuiia U3BMepeHUst TEMITEPaTyPHI.

7. Buapl Teruionepenadu.

8. OxJaxxJIeHue TIpU COBEPIICHUH paOOTHI.

9. HarpesaHue npu coBepiieHUH padbOThl BHEIIHUMU CHUJIAMHU.
10. CpaBHEeHHE TETUIOEMKOCTEN PA3JIUUYHBIX BELIECCTB.
11. HaGmronenue KUIeHus..
12.HaOnroieHue NOCTOSIHCTBA TEMIIEpaTypbl MPH IUIABJICHUU.

13. Moxenu TeIIOBbIX JIBUTATEIICH.
JlabopaTtopHble padoThl M ONBITHI

1. OneITHI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSI)KEHUS.
2. OnBITHI O BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.
3. OnbITel 1O HaAOJIIOJIEHUIO TEMJIOBOTO PAaCUIMPEHHUs Ta30B, JKUAKOCTEH U
TBEPABIX TEI.
4. OnpeneneHue NaBieHUs BO3AyXa B OajUIOHE MINPULIA.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCMMOCTh JIaBJI€HUS BO3yXaOT €ro o0béMa u
HAarpeBaHUS WU OXJIAXKICHUS.
6. IlpoBepka TuNOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA )KUIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIEpaTyphl.
7. HaOmronenue U3MEHEHUs] BHYTPEHHEW DSHEpPruM Tejda B pe3yJbTare
TeIUIonepeiadyu U paboThl BHEITHUX CHIL.
8. UccnenoBaHue siBJIEHUS TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOAHOW U ropsiueit
BOJIBI.
9. OmnpezneneHue KOJIWYECTBAa TEIUIOTHI, MOJYUYEHHOTO BOAOW MpPH TEIIOOOMEHE C
HArpeThIM METATINYECKUM HUIUHAPOM.
10. Onpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca UCIapeHusl.
12. Onpenenenre OTHOCUTEIBHOW BIIAKHOCTH BO3AYyXa.
13. Onpenenenue yneabHON TEMJIOTHI TUIABJICHUS JIbJA.
Paznen 7. JnekTpuyeckue ¥ MAarHUTHbBIE SIBJIEHUSI
Onekrpuzanus Tena. JlBa poma aneKTpuYecKux 3apsnoB. BiammopencTBue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTB CUIIbI B3aUMOAEHUCTBUS 3apsSKEHHBIX
TEJI OT BEJIMYMHBI 3apsiJIOB U PACCTOSIHUSL MEXKIY TE€IaMu).
Onexrpudeckoe 1one. Hanpspk€HHOCT 3neKTpudeckoro mnoss. llpuHnun
CyTEPIO3ULINHU JIEKTPUUYECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).
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Hocurenu snekTpudecKux 3apsiioB. DJIEMEHTApPHBIA DJIEKTPUUYECKUU 3apsi.
Crpoenune aroma. IIpoBOOAHMKH W  JUARJIEKTPUKH. 3aKOH COXpPaHEHUS
BJIEKTPUYECKOIO 3apsaa.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAaHUS DJIEKTPUUYECKOIO TOKa.
MCTOYHUKHN NOCTOSAHHOTO ToKa. JIeHMCTBHUSI 3IEKTPUUECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUUECKUI TOK B )KUJIKOCTSIX U razax.

Onekrpuyeckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANpsi)KEHUE.
ConpoTuBiieHHE POBOAHUKA. YAEIBHOE CONPOTUBIIEHHE BellecTBa. 3akoH Oma Juts
yudacTka uenu. [locnenoBarenbHoe U napaaieabHOE COEAUHEHUE TPOBOTHUKOB.

Pabora M MOIIHOCTH »JJEKTPUYECKOro TOKa. 3akoH JDxkoyns— JleHna.
DIEeKTPUYECKHUE LU U MOTPEOUTEINH dIIEKTpUIECKOr SHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

ITocTositHHBIE MarHuThl. B3amMoaelcTBUE ITOCTOSIHHBIX MAarHuTOB. MarsHutHoe
rose. MarauTHOE nosie 3eMir 1 €ro 3Ha4eHue JUIs )KU3HU Ha 3emiie. OnbIT Opcrena.
MarauTtHoe noje 3JIeKTPUYECKOro Toka. [[pumMmeHeHne 3J1eKTpoOMariuToB B TEXHUKE.
JleicTBME€ MAarHMTHOIO TIIOJsI Ha TMPOBOJHUK C TOKOM. OJIEKTPOABUTATENb
IIOCTOSIHHOTO  TOKa. Mcrnonb30BaHWE  AJIEKTPOJBUIarelieil B TEXHHUYECKHUX
YCTPOMCTBAaX M Ha TPAHCIIOPTE.

OmneiTtel @apanesi. SBIeHUE 3IEKTPOMAarHUTHOM MHAYKUUU. [IpaBuno Jlenma.

Onexkrporeneparop. CnocoObl  MOMy4YEHHUsS]  DBJEKTPUUYECKOW  DHEPruH.
DJIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTUH.
JdeMoHcTpanuu

1. DOnexrpuzanms Tei.
2. JIBa pola pJIEKTPUYECKUX 3apsiIOB U B3aUMOAECHUCTBUE 3apSHKEHHBIX TEJL.
3. YCTpOMCTBO M AEUCTBUE BIEKTPOCKOMA.
4. DneKTpocTarudecKass UHIYKIIUS.
5. 3aK0oH COXpaHEHUS DJICKTPUUECKUX 3apsiJiOB.
6. IIpOBOJTHUKH U JAUDJIEKTPUKHU.
7. MonenvpoBaHHUE CUJIOBBIX JIMHUW JJIEKTPUYECKOTO IOJIS.
8. ICTOYHUKM NOCTOSTHHOTO TOKA.
9. JleHcTBUS DIIEKTPUUYECKOTO TOKA.
10. DekTpru4eCcKUM TOK B ) KUAKOCTH .
11. TI'azoBbIM pa3psia.
12. U3MepeHue CUITbl TOKa aMIEePMETPOM.
13. I3Mepenue >J1eKTPUIECKOTO HAMPSHKEHUST BOJIBTMETPOM.
14. PeocTar n MmarasuH COIpOTUBJIICHUM.
15. B3aumonelcTBrue NOCTOSIHHBIX MAarHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTHU pa3/eiICHUs MOJCOB MAarHUTA.
17. MonenupoBaHME MAarHUTHBIX MOJE€H MOCTOSSHHBIX MAarHUTOB.

18. OnwiT Dpcrena.
19. MarautHoO€ noJie Toka. DIeKTPOMarHur.

20. JlelicTBME MarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.
21. DxexTpoaBUraresib NOCTOSHHOTO TOKA.
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22. UccnenoBaHue SBICHUS JIEKTPOMArHUTHON MHIYKLIHUU.
23. Oneitel Dapagesi.
24. 3aBUCUMOCTb HANPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHM €T0

BO3HHUKHOBCHUSI.
25. DneKkTporeHeparop MOCTOSTHHOTO TOKA.
JlaGopaTropHblie padoThl M ONbITHI

I. OnpeiTel 1O HAOMIOACHUIO DJJEKTPU3AIUM TeJl HWHIAYKIHMEH U TIpHu
COIIPUKOCHOBEHUH.

2. HccunepoBanne nOeMCTBHS DIIEKTPUUYECKOIO IIOJS Ha IPOBOAHUKHU U
JUDJICKTPUKHU.

3. Coopka u npoBepka paboThl AIESKTPUUECKON LIENU MOCTOSTHHOTO TOKA.
4. I3mMepeHue U peryJaupoBaHUe CUIIbI TOKA.

5. I3aMepeHue u peryJaupoBaHUe HaNPSKECHUS.
6. HccnenoBaHue 3aBUCUMOCTHM CHWJIbI TOKa, HIAYLIETO Yepe3 pe3ucTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.
7. OnseITel, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb JJIEKTPUUYECKOIO COIPOTHUBIICHUS
MPOBOJIHMKA OT €0 JUIMHBI, IUIOMIAJAN ONEPEYHOIO CEYEHUSI U MaTepHaa.
8. IIpoBepka mnpaBuiia CIOXEHHUS HANPSDHKEHUU MpPU IIOCIEA0BATEILHOM
COEIMHEHUH JIByX PE3UCTOPOB.
9. IlpoBepka mnpaBmjia A CHJIbl TOKa IIpU IapajIEIbHOM COEIHMHEHUU
PE3HUCTOPOB.
10. Onpenenenure padOThHI AIEKTPUUYECCKOTO TOKA, UIAYIIECTO YEPE3 PE3UCTOP.
11. OnpenenieHre MOUIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOM HA PE3UCTOPE.
12. HccnenoBaHue 3aBUCUMOCTH CHJBI TOKA, HAYLIETO 4YEpe3 JIAMIOYKY, OT
HaIpPsKECHUS] HA HEU.
13. Onpenenenune KIIJ] narpesarens.
14. MccnenoBanne MarHuTHOTO B3aUMOAEHCTBUS TOCTOSIHHBIX MAarHUTOB.
15. 3yyeHue MariHuTHOTO MO MOCTOSSHHBIX MAarHUTOB MPHU UX OObEAUHEHUU U
pa3aeiIeHuH.
16. HUccrnenoBanue NeUCTBUSA SIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl B3aUMOAEHCTBUS KaTyIIKU
C TOKOM U MarHuTa OT CHJIbI TOKA U HAIlpaBJIE€HUS TOKA B KaTYyIIKE.
18. M3ydyeHne eMCTBUSI MarHUTHOTO IOJIS HA IPOBOJHUK C TOKOM.
19. KonctpynpoBanue U u3yuyeHue padoThl JIEKTPOABUTATENS.
20. Usmepenne KII/] anekTpoaBUTraTeIbHOM YCTaHOBKH.
21. OmnbeITBl 1O MCCIENOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHONM WHIYKLHU:
VCCIIEIOBAHUE U3MEHEHUI 3HaYE€HUSI U HaIPABJICHUS
WHIYKIHOHHOTO TOKA.

9 kJaacc
Pa3nea 8. Mexanuyeckue iBJIeHUA
Mexanndyeckoe aABuUKeHue. MarepuanbHas Touyka. CucremMa oOTcYETa.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBWKEHUsI. PaBHOMEpHOE TNPSIMOJIMHEIHOE
nBrxkeHue. HepasnoMmepHoe npsiMmonmHeHoe aBukeHue. CpenHsiss U MTHOBEHHAs
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CKOPOCTH T€JIa IPU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckoOpeHHOE TMpsiMOJIMHEWHOe ABmkeHue. (CBoOOaHOE
najgenue. OneiTel ['anues.

PaBHOMEepHOE BMKEHHE 10 OKpyXHOCTH. llepuon u uactora oOpaiieHus.
JIuHelHas U yrinoBas CKOpOCTHU. LIEeHTpOCTpEMUTENBLHOE YCKOPEHUE.

IlepBriii 3akoH HerotoHa. Bropol 3akoH Herorona. Tperui 3akoH HprotoHa.
[TpyuHIMD cynepnio3unuy CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHUs: cujla TPEHUSI CKOJbXEHUSI, CUJIa
TPEHUS NOKOS, APYTUe BUABI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOIHOTO
nanenus. [Ipmxenue mianet Bokpyr Comnnia (MC). [TepBas kocMuueckast CKOPOCTb.
HesecomocTh 1 neperpys3KH.

PaBHOBecue MmarepuaidbHOW TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJa C 3aKPEIUIEHHOM OChIO BpameHust. MoMeHT culibl. LleHTp TsxecTH.

NmMmnynec tema. M3meHenne umnynbca. Mmnynbc cuiabl. 3aKOH COXpaHEHUS
nMmItynbca. PeaktuBnoe nemxenue (MC).

Mexanuueckasi paboTa U MOLIHOCTb. PaboTa cui1 TsKeCcTH, yIpyrocTH, TPEHUs..
Ces3p nsHeprum u pabotbl. lloTeHnuanbHash sHeprust Teja, MOJHATOIO Haxg
IIOBEPXHOCTBIO  3eMiM. lloTeHumanbHasgs DHEPrus  CXKATOW  IIPY>KUHBIL.
Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW PHEPTUNA. 3aKOH COXPAHEHUS

MEXaHUYECKOU DHEPIUU.
JdeMoHcTpanuu
1. Habnronenre MeXaHM4Y€eCKOTO JIBUXKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX TeJl OTCUETa

2. CpaBHeHME IIyTed W TpPaeKTOPUM [JBWIKEHHS OJHOIO M TOTO K€ Tena
OTHOCHUTEJIIBHO PA3HBIX TEJ OTCUETA

3. I3mepeHne CKOPOCTH M YCKOPEHUS MPSAMOJIMHENHOIO JIBUKEHUS.

4. UccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS -

5. HaOnronenue ABUXKEHUSI Tea MO OKPY>KHOCTH.

6. HaOmroneHne MeXaHWYECKUX SIBIICHUW, MPOUCXOASIIUX B CHUCTEME OTCU€Ta
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBWKEHHH OTHOCHUTEIBHO
KabuHeTa PU3UKHU.

7. 3aBUCUMOCTbh YCKOPEHHUS Tejla OT MACChl T€lla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaGmtonenue paBeHCTBA CUJI MIPU B3aUMOJICHCTBUU TEIL.

9. N3MmeHeHune Beca Tela IpyU YCKOPEHHOM JIBUYKEHUH.
10. Ilepenaya umityjibca Ipu B3aUMOJAECUCTBUU TE.

11. TIpeoGpazoBaHus SHEPTUU MPU B3aUMOACHCTBUU TEI.
12 CoxpaneHnue umMmnynbca Ipyu HEYIPyroM B3aUMOJACHCTBUH.

13. CoxpaHeHue UMITyJIbca MpU abCOJIIOTHO YIPYTOM B3aUMOJIEHCTBHUH.
14. HaGmroneHnre peaKTUBHOTO JIBHKCHUS.

15. CoxpaHeHue MEXaHUUYECKOW PHEPTUHU MPU CBOOOIHOM TaJICHUU.

16. CoxpaHeHrEe MEeXaHUYECKOW IHEPTrUHU NMPHU ABUKEHUU Tea Mo

JIIEUCTBUEM IIPYKUHBI.
JladopaTropHble padoThI M ONBITHI
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I. KoHcTpyupoBaHue TpakTa JJisi pa3roHa W JaJiIbHEUILIEro pPaBHOMEPHOTO
TIBVKCHUS IITapUKa WA TEICKKH.

2. OnipenenieHre cpeiHeit CKOPOCTH CKOJIBKEHUS OpyCKa WU JBUYKEHUS IIapUKa
110 HAKJIOHHOM MJIOCKOCTH.

3. OmpeneneHne YCKOPEHHUs Tejla NOPU PABHOYCKOPEHHOM JABWIKCHUM TIO
HAKJOHHOM ITJIOCKOCTH.

4. HWccrnenoBaHue 3aBUCMMOCTH IyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUKEHUHU 0€3 HauaJbHOW CKOPOCTH.

5. I[IpoBepka ruIoTe35hl: €CIIM MPU PAaBHOYCKOPEHHOM JIBHKECHUH 0€3 HadaJIbHOMN
CKOPOCTH TYTH OTHOCSATCS KaK Psii HEUYETHBIX YHUCEI, TO COOTBETCTBYIOIIHE
MPOMEKYTKU BPEMEHU OJINHAKOBHI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JTaBJICHUSI.

7. Onpenenenue ko3P PuimenTa TpeHUst CKOJIb>XKEHUS.

8 OnpeneneHue KECTKOCTU NPYKUHBI.

9. Onpenenennie pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBHKEHHUHU Teja IO
TOPU30HTAJbHON MOBEPXHOCTH.

10. Ompenenenue padOTbl CUJIBI  YIPYTOCTH MpU ToAbEME TIpy3a C
HCITOJIb30BaHUEM HETOJABUKHOTO U MOJABUYKHOTO OJIOKOB.
11. N3ydyeHue 3akoHa COXpAHECHUS DPHEPTHUH .

Pa3gen 9. Mexanunueckue Ko0J1e0aHUSA U BOJHBI

KonebarenrHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: TEPUO/I,
4acToTa, aMIUIMTyAa. MareMaTudeCcKui 1 NpyKUHHbIN MassTHUKU. [IpeBpamenune
SHEPTHUHU TPHU KOJIeOATEIIHHOM JIBUKECHUH.

3aryxaromnime KojieOaHusl. BrinyxieHabie KoJieOaHus. Pe3onanc.
Mexanuueckue BOJIHBL. (CBOMCTBAa MexXaHMYECKHUX BOJIH. IIpomgonbHble U
MOoNepeyYHble BOJHBI. J[JIMHAa BOJHBI W CKOPOCTh €€ pacnpoCTpaHECHUS.
MexaHu4deckre BOJHbBI B TBEPIOM Tele, cericMudeckue BoiaHbl (MC).

3Byk. I'poMkocTh 3Byka UM BbicoTa TOHA. OTpaxkeHue 3Byka. UHpa3Byk u
YIBTPa3BYK.

JdeMoHcTpanuu

1. HaOmronenune xoneOGaHuii TEn 0O MOEWUCTBUEM CWIIBI TSIKECTU U CHIIBI
YIOPYTOCTH.
. HaGnronenue konebanuii rpy3a Ha HUTHU U HA TIPYKUHE .
. HaGmroneHre BRIHYKJICHHBIX KOJIeOaHUM 1 pe30HaHca.
. PactipocTpanenue npoaoiabHBIX U MOMEPEUYHBIX BOJH (HAa MOJECIIN).
. HabGnmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AxycTHueckuii pe3oHaHC.
JladbopaTtopHble padoThl M ONBITHI

Onpenenenne 4acToThl M TIEpUOJIa KoJieOaHW MaTeMaTU4YEeCKOTO MasiTHUKA.
. Omnpenenenne 4acToThl U epHro/ia KoJICOaHUN MPY>KUHHOTO MasiTHUKA
. UccnenoBanue 3aBUCUMOCTH TIEpUOa KOJeOaHUM MOJIBEIIIEHHOTO K HUTH Ipy3a
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OT AJIUHBI HUTH.
4. UccnenoBaHue 3aBUCUMOCTH TI€pHO/Ia KOJIEOaHU MPYyKUHHOTO MasiTHUKA OT
Macchl rpys3a.
5. TIpoBepka HE3aBUCUMOCTU Mepuojia KojaeOaHWil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MacChI Tpy3a.
6. ONBITHIL, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTD NepHoJia KojeOaHUM MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU NPYKUHBI.
7. I3mepenre yCKOPEHUs CBOOOTHOTO TaJICHUSI.
Pazneu 10. DiieKkTpOMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMarHuTHOE ToJIe. DJIeKTPOMarHuTHbIE BOJIHBI. CaolicTBa
AIIEKTpOMArHuTHHIX BOJH. Illkama snexkrpomMarHuTHbBIX BOJH. HMcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsSI COTOBOM CBSI3H.
DneKTpoMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanumu.
1. CBoiicTBa 3JICKTPOMATHUTHBIX BOJIH.
2. 2. BoiqHOBBIE CBOMCTBA CBETA.
Jlabopamopnuvie pabomuvt u onvimul
1 M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TTOMOIIBI0O MOOMJIBHOTO TeedoHa.

Pa3nen 11. CBeTOBbBIE SIBJIEHUS
queBa;I MOACJIb CBECTaA. HcTounuku csera. HpHMOJ'IPIHeﬁHOG PacCIIpoCTPaHCHUC
ceera. 3arMenus ConnHua u JIlynsl. Otpaxenue cBerta. [lnmockoe 3epkaino. 3akoH
OTpa>KCHHA CBCTA.

[Ipenromnienne cBeTa. 3akOH MNOpenomiieHUs cBeTa. llomHoe BHYTpeHHee
oTpakeHHMe cBeTa. lVcCronp30BaHUME IIOJHOTO BHYTPEHHETO OTPAXKEHUsI B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nydel B tuH3e. OnTuueckas cucrema ¢oTtoanmnapara, MUKpOCKona
u teneckona (MC). Ima3 kak onTuyeckas cucrtemMa. bian30pykocTh U
JATbHO30PKOCTb.

Paznoxenue ©Oenoro cBera B cnoekTp. Omnbeitel HbioToHa. CrnokeHue

CIICKTPaJIbHBIX 1IBETOB. Jlucnepcus cera.
JdeMoHcTpanuu

1.IlpsiMosinHEiHOE pacnpOCTpPaHEHUE CBETA.
2.0TpaxxeHue cBeTa.
3.Ilony4yeHue n300pakeHU B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
4. IIpenomieHue cBeTa.
. OnTnueckuii CBETOBO/I.
. Xon ny4deir B coOuparomieit JTnuH3e.
. Xoz JIydyel B pacCEeUBAIOIIEH JIMH3E.
. Ilonmyuenune n300paxeHu ¢ MOMOIIBIO JIUH3.
9. Ilpunnun nevictBus (oroamnmnapara, MUKpPOCKONa U TEIECKOIIa.
10. Mogaens rmnasa.
11.Pa3nokeHue 6eoro cBeta B CIEKTP.
12.ITonyueHue 6e10ro cBeTa MpH CIOKECHUHU CBETA Pa3HbIX IIBETOB.

0 J O
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JlaGbopaTropHble padoThl U ONBITHI
1 MccnenoBanue 3aBUCUMOCTH yIJla OTPa’KEHUsI CBETOBOTO JIy4aoOT yrjia
ajgeHusl.
2 V3yueHue xapaKTepUCTUK U300paKeHUs IpeIMETa B IJIOCKOM 3epKaJle.
3 MccnegoBaHue 3aBUCMMOCTH yIVIa MPEJIOMIJIEHHUS] CBETOBOTO Jyd4a OT yIja
MaJECHUs Ha TPAHULE «BO3yX—CTEKIO».
4 IloydyeHue N300pak€HUM C TOMOIIBIO COOUpPAIOIIEH JTUH3HI.
5 OnpeneneHue POKyCHOTO PACCTOSIHUSI U ONTUYECKON CUJIBI COOMparoei
JINH3BI.
6 OMBITHI II0 PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
7 ONBITHI IO BOCHPUSATHIO LIBETA MPEIMETOB MIPU UX HAOIIOIECHUU Yepe3
LIBETOBBIC (PUIBTPHI.
Pa3nen 12. KBanToBble siBJIeHUS
OmnbiTel Pesepdopna u mimanerapHass mMonaens aroma. Mogens aroma bopa.
HcnyckaHue u norsnoieHne ceera atoMoM. KBaHThI. JInHelyaTbie CIEKTPHI.
PannoaktuBHoCTh. Anb(a, Oeta m ramma uzinyudeHus. CTpoeHHE aTOMHOIO
sapa. HykimoHHas Moiesib aTOMHOTO siapa. M30To1bI.

PannoaxktuBHBIE IpeBpamenus. llepuoa momypacmnaaa aTOMHBIX s1A€EP.

SlnepHple peakuuu. 3aKOHbI COXPAHEHHUsS 3apsAO0BOTO M MAaCCOBOTO YHCEIL.
DHeprus CBsA3M aTOMHBIX sijep. CBsi3p MacChl M DHEpruu. Peaknuu cuUHTE3a U
nenenus siep. Ucrounuku sueprum Conaua u 38€31 (MC).

SlnepHass »Hepreruka. JleWCTBUS pagWOAaKTUBHBIX M3JIyYEHHUU HA KUBBIC
oprauuszmsl (MC).

JleMOHCTpaAIMH
1 CrieKTpsl U3JIy4YEHUS U MOTJIOIIECHHUS.
CHexTpsl pa3au4HbIX ra30B.
CoexTp Bogopoa.
Hab6nronenue TpexkoB B kamepe BuiibcoHa.
PaboTa cuéTunka MOHU3UPYIOUIUX U3ITYUYEHUH.
Perucrpanmsa m3zinydeHus: NpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.
JlaGoparopHbie padoThl U ONBITHI
HaOmnrogenre criomIHbIX U JUHEHYATBIX CHOEKTPOB U3JTYyUYECHHUS.
2 MccnenoBaHue TPEeKOB: U3MEPEHUE DHEPIUU YAaCTULBI IO TOPMO3HOMY IIYTH
(o pororpadusim).
3 M3MepeHue paauoakTUBHOTO (poHa.

N U1 A W N
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IloBTopuTebHO - 0000IIAOIMI MOLYJIb
[ToBTOpUTENHHO - 00OOIMIAIOMINK MOJYJIh TIPEIHA3HAYCH I CHUCTEMaTH3alluu U
00001IeHNsT IPEAMETHOTO COACPKAHUS M OMbITa JESITEIbHOCTH, MPUOOPETEHHOTO
MpU M3Y4YEHUH BCETO Kypca (U3MKH, a TaKxXke il MOAroToBKM K (OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMeHy IO (pu3uke sl 00ydaroluxcsi, BBIOPABIIMX ITOT
y4EOHBIN MIPEIMET.

[Tpn n3ydyeHMM HAaHHOTO MOAYJS PEATUIYIOTCS U CUCTEMATU3UPYIOTCS BUIBI
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NeSITEJIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUNBAETCS JOCTHXKEHUE TPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pPEe3yJbTaroB  oOydeHus, QopMmupyercs
€CTECTBEHHO-HAy4YHass I'PaMOTHOCTb. OCBOCHME HAy4YHBIX METOJOB HCCIIEIOBaHUSA
ABJIECHUNA TPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMHU OOBSICHATH (PU3NUYECKUE
SIBJICHUSA, IIPUMEHs IIOJy4YCHHBIE 3HaHWA, pellarb 3aJadd, B TOM YHUCIIE
Kauy€CTBEHHbIC U DKCIIEPUMEHTAJIbHBIC.

ITpyHUIMIHAIBHO AEATEIBLHOCTHBINA XapaKTep JaHHOTO pas3jeiia peajlu3yercs 3a
CUET TOrO, YTO y4alllUeCs BBIMOJHIIOT 3aJaHUs, B KOTOPBIX UM IIpEIaracTcs:

-Ha OCHOBE MOJYYEHHBIX 3HAHMI PAacIO3HaBAaTh U HAYYHO OOBSICHITH (PU3UUECKUE
SIBJICHUS B OKPY’KaIOIEN PUPOAE U ITIOBCEAHEBHOM KU3HU;

- ICIIOJIB30BaTh HAyYHbIE METO/IbI MCCIIEIOBaHUS (DU3NYECKUX SIBICHUH, B TOM YHCIIE
JUIS IPOBEPKU TMIIOTE3 U MOJyYECHUSI TEOPETUYECKUX BBIBOJIOB;

- OOBSICHATH Hay4yHbIE OCHOBBI HanOoOJ€e Ba)XXKHBIX JTOCTHMXKEHUN COBPEMEHHBIX
TEXHOJOTUH, HampuMep, IMPAKTUUYECKOTO  HCIOJb30BAHUSA  pa3IUYHBIX
HCTOYHHUKOB 3HEPIrMM HAa OCHOBE 3aKOHA IIPE BpAIlCHUS U COXPAaHEHUs BCEX
N3BECTHBIX BUJOB DHEPTHH.

Kaxnas u3 TeM ITaHHOro paszesia BKIIOYAET IKCHEPUMEHTAJIbHOE HCCIEI0BAHUE
obo0maromnero xapakrepa. Paznen 3aBepiiaercsi NIpoBEICHUEM JIMAarHOCTUYECKON U
OIICHOYHOI paboThI 32 KypC OCHOBHOM IIIKOJIBI.

IUIAHHPYEMBIE PE3YJIBTATBI OCBOEHHSYYEBHOT O ITPEIMETA «DH3HKA»
HA YPOBHE OCHOBHOIO OBLLErO OBPA30BAHMA

N3yuyenne yueOHOro mnpeamera «PuU3MKa» HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUsl JOJDKHO oOOecrneurBaTh JOCTHXKEHUE CIEAYIOMMNX JIMYHOCTHBIX,
MEeTanpeAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
HanI/IOTI/I‘-leCKOG BOCIIMTAHMC:
—IIpOSIBJICHUE HHTEpeca K HMCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(u3znyeckoil HayKu;

—IIEHHOCTHOE OTHOIIEHHE K JIOCTHKECHUSIM POCCUNUCKUX YUEHBIX (PU3UKOB.
l"pam;lancxoe U JYXOBHO - HPABCTBCHHO€C BOCIIMTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJIE€HHH OOIIECTBEHHO - 3HAUUMBIX U
ATUYECKUX MPOOIJIEeM, CBA3aHHBIX C MIPAKTUYECKUM NPUMEHEHUEM J0CTHUKECHUMN
(bu3uku;

—OCO3HaHUE BaXXHOCTU MOPAJIBHO - I3TUYECKUX IMPUHLUIIOB B JAEATEIBHOCTHU
Y4EHOTO.

DcTreTnueckoe BOCIIMTAHHUE:

—BOCHPUATUE PCTETUYECKUX KauyeCTB (PU3NUECKON HAyKH: €€ TapMOHUYHOIO
IIOCTPOEHMUs], CTPOTOCTHU, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo nosnanun:

—OCO3HaHUE II€HHOCTH (PU3UYECKON HAyKH KaK MOIIHOIO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI PAa3BUTUS TEXHOJIOTUN, BAXXHEUIIENH COCTAaBIISIOLIEH
KYJbTYpPBHI;

—pa3BUTUE HAy4YHOU JIIOOO3HATEJIBbHOCTH, HMHTEpEca K MCCIeA0BaTEIbCKON
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ACATCIIBHOCTH.
dopMUupoBaHUE KYyJbTYPbI 3/I0POBbS U SMOIUOHAJILHOI00JIATONOJIy YMsI:

—OCO3HaHWE IIGHHOCTH Oe3omacHoro oOpa3a JKHW3HU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAXHOCTH TIpaBWJI O€30MacHOTO TIOBEICHUS Ha
TpaHCIIOPTE, HAa JOpPOrax, ¢ JNEKTPUUECCKUM U TEIUIOBBIM OOOpyTOBaHUEM B
JIOMAIITHUX yCIIOBUSIX;

—CchOpMHUPOBAHHOCTh HaBbIKa pedIeKCHUH, MPU3HAHNWE CBOETO MpaBa Ha OITHOKY

U TAKOTO K€ IpaBa y APYroro 4ejaoBeKa.
Tpyaosoe BocIUTaAHME:

—aKTHUBHOC YYaCTHUC B PpCIICHHUHU ITPAKTUYCCKHUX 3aAa4 (B paMKax CEMbU, IIKOJIbI,
ropojia, Kpasi) TEXHOJIOTHYECKOM 1 COIMaIbHOM HapPaBICHHOCTH, TPEOYIOIINX
B TOM HHCIJIE U (i)I/IBHLIGCKI/IX 3H21HPII>1;

—HWHTEPEC K NMPAKTUUECKOMY U3YUYCHUIO Mpodeccuil, CBI3aHHBIX C (DU3UKOI.

IKOJIOTUIECKOE BOCIIMTAHME:

—OpHUCHTAllUsd HaA IIPHUMCHCHHUC (I)I/ISI/UIGCKI/IX 3HAaHUU I PCHICHUA 3a4a4 B
oOsactu OprmaIOHlef/'I Cpcabl, INNIaHHUPOBAHHA IIOCTYIIKOB H OICHKH HX
BO3MOKHBIX HOCJIG,Z[CTBI/If/'I JJIA OprX(anmeﬁ CpCabI,

—O0CO3HaHUE I00AJILHOTO XapakTepa 3KOJOTMYECKHX MpoOieM W myTel ux

pelieHus.
Aganranus o0y4aluierocsi K M3MeHSIIIUMCS
YCJIOBMSIM COMAJIBHON M NPUPOAHON cpeabl:

—IIOTPEOHOCTh BO B3aMMOJICHCTBHUU MPHU BBITIOJIHEHUU HCCICIOBAHUN U MPOCKTOB
bu3ryecKoi HAIPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSM JIPYTHX;

—ITOBBITIICHUE YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUECKYIO AEATEILHOCTD;

—TIOTPEOHOCTh, B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcCiEe (HOPMYIUPOBATH
UJIeH, TIOHSITHUSI, TUTIOTE3bl O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

—oco3HaHue JeHUIMTOB COOCTBEHHBIX 3HAHWM W KOMIICTCHTHOCTEH B 00JIacTH
buzukuy;

—IUTAaHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (PU3NUECKUX
3HAHMM;

—CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3AUMOCBSI3H MPUPOBI, OOIIIECTBA U
PKOHOMHWKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUMH;

—OIIEHKa CBOMX JEHUCTBUM C YYETOM BIHUSHHUS Ha OKPYXKAIOUIYIO CpeEny,
BO3MOJKHBIX TTI00QJTBHBIX MOCICICTBUHA.

METAIIPEAMETHBIE PE3YJIBTATBI

VYHUBEpCaAIbHBIE TT03HABATEIBHBIC ICVCTBHSA
Bba3zoBble JJormuyeckme AeMCTBUA:
—BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBJICHU);
—yCTaHaBJIMBATh CYIIECTBEHHBIM IPU3HAK KJIacCU(DUKAIIMUA, OCHOBAHUS IS
0000I11IeHUsT U CPABHEHUS;
—BBISIBIISITh 3aKOHOMEPHOCTU W TIPOTHBOpPEYUsST B paccMarpuBaeMbIX (akTax,
JIAHHBIX U HAOJIIOJICHUSIX, OTHOCSIIUXCS K (DU3UUECKUM SIBJICHUSIM;
—BBISIBJISITh IPUYUHHO - CJICCTBEHHBIE CBSI3U MPU U3YyUYEHUN (PU3MYECKUX SBICHUU
U MPOLIECCOB; JeaTh BBIBOABI C HUCIIOJb30BAHUEM JEAYKTUBHBIX U UHAYKTUBHBIX
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YMOSaKJ'HO‘—IeHI/II\/'I, BbIABHUTI'aTh T'MIIOTC3blI O B3aUMOCBA3AX (bHSI/I‘—IeCKI/IX BCJIMNYHUH,

—CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus ydeOHOW ¢GU3MYECKON 3ajadyu
(CcpaBHEHHE HECKOJIBKHX BApUAHTOB PEIICHUs, BHIOOp HamOosiee MOAXOASIIETO C

y4€TOM CaMOCTOSATENIBHO BBIJICJIEHHBIX KPUTEPUEB).
Bba3oBble uccijaeaoBareJibCKHue HeﬁCTBHﬂ:

—MHCNOJIb30BaTh BONPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT NO3HAHMUS;

—TMpPOBOJINTh MO CAMOCTOSITEJILHO COCTaBJICHHOMY IUIAHY OMNBIT, HE CIIOXHBIN
(hU3NIECKHI SKCTIEPUMEHT, HEOOJIBITIOE HCCIIeIOBaHUE (DU3UUECKOTO SIBICHUS,

—OILICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, TOTYUYECHHYIO
B XOJ€ UCCJIEIOBAaHUS WM YKCIEPUMEHTA,;

—CaMOCTOSITeNIbHO (OpMYIUpOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yibTaTam
MPOBEAEHHOTO HAOIO/IEHHUS, ONBITA, UCCIEAOBAHUS;

—TMIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIEe pa3BUTHE (DU3UUECKUX IIPOIIECCOB, a
TaK)X€ BBIJIBUTaTh MOPEAMNOJIOKEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBUSAX H

KOHTCKCTax.
Padora ¢ nundopmanueii:

—TIPUMEHSITh PA3JIMYHBIE METOAbl, UHCTPYMEHTBI M 3alpOChl NPU MOHUCKE HU
oTOope HUHPOpPMALUMU WIW JaHHBIX C YYETOM MPEIOKEHHOU Yy4yeOHOU
(u3myeckoi 3agauu;

—aHaJu3upoBaTh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HHOOPMAIHIO
pa3IUYHBIX BUJIOB U (DOPM HPE/ICTABIICHUS;

—CaMOCTOATEJIbHO  BBIOMpaTh  ONTUMAJBHYIO  (GoOpMy  MpeacTaBICHUS
MH(pOpMalMU U WIUTIOCTPUPOBATh pelIaeMble 3a/1a4l HE CI0KHBIMHU CXEMaMHU,
nuarpaMmMamu, HHOM rpaduKoi U UX KOMOUHAIIUSIMU.

VHuBepcanbHble KOMMYHUKATUBHBIE IEWCTBUSA
OO6menue:

—B XOIe 00CYXJIeHUsI YUYeOHOTO Marepuania, pe3yJbTaToB J1abopaTOpPHBIX padoOT U
MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY OOCY>KIa€MON TEMbl U BBICKA3bIBATH
WJieW, HaIleJICHHBbIE Ha peIIeHHEe 3aJauu U TOoJJep>KaHue OJiaroxkenaresibHOCTU
OOIICHUS;

—COIIOCTaBJISITh CBOU CYXJICHUSI C CYKACHUSIMU APYTMX YYACTHUKOB JUAaJiora,
OOHapy>KMBaTh Pa3JIUYUE U CXOJICTBO MO3UIINM;

—BBIpaXkaThb CBOKO TOYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAaX;

—IIyOJIUYHO MPEACTABIATh PE3YJIbTAaThl BBIMTOIHEHHOTO (U3UYECKOTO OIhITa

(PKCIepuMeHTa, UCCIIeJOBaHUs, TPOEKTA).
CoBMecTHasl AeSITeJIBLHOCTh (COTPYIHUYECTBO):

—TIOHUMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIANBUIYATLHOU
paboTHI IPU PEIICHUN KOHKPETHON (PU3HUeCcKOr mpoOIeMBl;

—IIPUHUMATh LIEJIM COBMECTHOM HEATEIILHOCTHU, OPTaHU30BbIBATh AEHUCTBUS MO €€
JTIOCTHKCHUIO:  PACIIPENICNIsITh POJIM, OOCYXIaTh TIPOLIECChI U PE3yJbTaTh
COBMECTHOM paboThI; 0000111aTh MHEHHUS HECKOJBbKUX JIFO/ICH;

—BBIMIOJIHATH CBOIO 4YacTh Pa0OThI, JOCTUras KAaue€CTBEHHOIO pe3yJibTara Mo
CBOEMY HAaNpPAaBJIECHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTHMMH 4YJI€HAMU
KOMAaHJIbI;
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—OIIEHUBATh KayeCTBO CBOEro BKJIaJa B OOIIHNA MNPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEIbHO COPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJACUCTBHUSI.

yHI/IBepCEUII)HI)IG PETYIIATUBHLBIC I[GﬁCTBH?I
CaMoopraHm3alums:

—BBbIAABJIATH HpO6JI€MI>I B JKU3HCHHBIX U yq€6HBIX CUTyalluiaXx, Tp€6YIOHII/IX JJI51
penteHus pU3NIECKUX 3HAHUH;

—OPpHUCHTHUPOBATHCA B Pas3JINIHbIX moaxoagax NPpUHATHUA peI_HeHI/Iﬁ
(MHOUMBUAYAIBHOE, MPUHATHE PpELICHUs B TpylNe, NPUHATHE PEUICHUU
rpymnmnomn);

—CaMOCTOSITEILHO COCTaBIISITh AJITOPUTM pEIICHUs (PU3UYECKON 3a7adyud UJIU
IUIaHa WCCIEAOBAaHUS C YYETOM UMEIONIUXCS PECypCcoB U COOCTBEHHBIX

BO3MOKHOCTEU, apTYMEHTHUPOBATh NPEJIAra€Mbl€ BApUAHThI PELICHUI;
—/CJI1aTh BBI60p 51 6paTI) OTBCTCTBCHHOCTD 34 PCIICHUC.
CaMOoKOHTPOJIb (peduiexcusn):

—JlaBaTh aJ€KBaTHYIO OLICHKY CUTYyalluU U Npeajiararh IjiadH €€ U3MEHEHUS;

—OO0BACHATH TIPUYUHBI JOCTUKEHUSI (HEAOCTHXXEHHUS) PE3YIbTaTOB JAESTEIHLHOCTH,
JlaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJIHECHUS
(U3NYECKOTO HCCIIEIOBAHUSI WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB,

N3MCHUBIIIUXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OIHI/I6OK, BO3HUKIINUX pr,HHOCTCﬁ;
—OICHUBATh COOTBCTCTBUC pe3y.]'IBTaTa oeiimm u YCJ'IOBI/IHM.
OMOIMOHAJIBHBIN HHTEJJIEKT:

—CTaBHUTH ce0sT Ha MECTO APYyTroro 4C€JIOoBCKa B XOAC CIIOpa HWIIM NHMCKYCCHHU HaA

HAay4YHYIO TCMY, IOHUMAaTb MOTHUBbI, HAMCPCHHUA U JIOTUKY APYIoOro.
IIpuHsiTue ce0s1 U APYyrux:

—TIpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU perieHnr GU3NIESCKUX 3aJ1a4 WU B

YTBCPIKACHUAX Ha HAYUYHBIC TCMBI M1 TAKOC K€ ITPaBO APYyTroro.
NPEAMETHBIE PE3YJIBTATHI

7 KJaacc

[IpenmerHsie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hopMUPOBAHHOCTH y O0YUaIOIINXCSI YMEHUM:

—HCIIOJb30BaTh MOHATHUS: (PU3NUECKHE U XUMHUUYECKHUE SIBJICHUS; HAOJIOJICHUE,
DKCIEPUMEHT, MOJI€]b, TUIIOTE3a; EAWUHUIBI (U3UYESCKUX BEIIMYHH; aToM,
MOJIEKYJa, arperaTHbIe COCTOSTHUS BelllecTBa (TBEPAOE, )KUIKOE, Ta3000pa3HOe);
MEXaHMYECKOe JBMKEHHE (paBHOMEPHOE, HEPAaBHOMEpPHOE, MPSMOJIMHENHOE),
TpaeKkTOpHUs, paBHOACUCTBYIOMIAs cui, nedopmarus (yrnpyras, mjiacTUIecKas),
HEBECOMOCTb, COOOIIAIOIIUECS COCYbI;

—pa3znuuarb sBiaeHus (auddys3us; TeEmIoBoe ABUXKEHUE 4YacTHUIl BEIIECTBA;
paBHOMEpPHOE JIBUKEHUE; HEPABHOMEPHOE JBUYKEHUE; UHEPIIUS; B3aUMO/ICHCTBUE
TEJI, PAaBHOBECHUE TBEPIBIX TEJ C 3aKPEIJIEHHOW OCBhIO BpaAlllCHUS;, Nepeaada
JaBJICHUS TBEPABIMU TEJIAMHU, KUAKOCTSIMU U razaMmu; arTMochepHOe JaBICHHUE;
IJIaBaHWE TEJI, TPEBpAIICHUS] MEXaHUYECKOW OHHEPTruHM) IO OINUCAHHUIO HUX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(dbuszndecKoe SBICHUE;
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—pacro3HaBaTh MPOSBIICHUE U3YUYCHHBIX (PU3NUECKUX SIBJIICHUU B OKPYKAIOIIEM
MHUpE, B TOM Yuciie (U3UYSCKUE SBIICHUS B MPHUPOJIC: MPUMEPHI JIBHKCHUS C
Pa3JIMYHBIMHU CKOPOCTSIMU B )KUBOU M HE)KMBOM MPUPOJE; JEUCTBUE CUIIBI TPEHUS
B MIPUPOJIC ¥ TEXHHUKE; BIUSIHUE aTMOC(EpHOTro JaBJIICHUS HA )KUBOU OPTaHU3M;
TJIaBaHHE PhIO; phlUyarv B TEJE YeJIOBEKa; IMIPH 3TOM IIEPEBOIUTH IPAKTUUESCKY IO
3aJa4y B YUY€OHYIO, BBIJICIISITh CYIIIECTBEHHBIC CBOMCTBA/TIPU3HAKN (PU3UUIECKUX
SIBJICHUM

—OMNHUCBHIBaTh H3y4YCHHBIC CBOMCTBA TeJd W (DU3HMUYECKHUE SBJICHHS, MCHOJIB3YS
dbu3nyeckue BeIUUUHBLI (Macca, 00bEM, MIOTHOCTh BEIISCTBA, BpeMsi, ITyTh,
CKOpPOCTb, CPE€IHSASI CKOPOCTh, CUJIa YIIPYTOCTH, CHUJIA TIKECTHU, BEC TENa, CUJIa
TpeHus, JaBjieHUE (TBEPAOrO Tela, )KUIAKOCTH, raza), BRITAJIKUBAIONIAsI CUJIA,
MeXaHHYeCcKasi paboTa, MOIIHOCTh, MJICYO CHJIbBI, MOMEHT CHJIbI, KOO (PHUITUCHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHHETHUECKAsl U MOTCHI[HAJIbHASL DHEPTHUS );
Npyd ONKWCAHWUU TIPABUIILHO TPaKTOBaTh (DU3UUYECKUIN CMBICI HCHOJIB3YEMBIX
BEJIMYMH, MX OOO3HAUYCHUS W CAUHHUIIBI (PU3NYSCKUX BEJIUYUH, HAXOJUTh
bopmysibl, CBSA3BIBAIOIIME JaHHYI (PU3UYECKYI0 BEJIHMYHHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH TpaPuKd H3YyYEHHBIX 3aBUCUMOCTEH (PU3NIESCKUX
BCJIUYMH;

—XapaKTepHu30BaTh CBONMCTBA TeJ, (GU3UUCCKUE SIBICHUS U IIPOIISCCHI, UCHOJIB3YS
MpaBujia CJI0KEHUsI CUJI (BJI0JIb OJJHOU MPsIMOit),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMPaBUIJIO PABHOBECHUSI pbluara
(610Ka), «30JI0TO€ MPABWJIO» MEXAaHUKH, 3aKOH COXPaHCHUS MEXaHUYECKOU
DHEPIrUuu; MPU ATOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIlMCHIBATH €T0
MaTeMaTHYE€CKOE BhIPAKCHHUE;

—O0O0BICHITh (UBUICCKHE SBJICHUS, TPOIECCHI M CBOWCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyaruii NPaKTUKO - OPUEHTHPOBAHHOTO XapakTepa: BBISABISATH
MMPUYHUHHO - CJICICTBCHHBIC CBS3HU, CTPOUTH OOBSICHCHHUE M3 1—2 JTOTMYECKUX
1aroB ¢ omopol Ha 1—2 WU3y4YEHHBIX CBOWCTBA (PU3UUECKUX SIBIICHUU,
(bu3nyecKux 3aKOoHAa WJIM 3aKOHOMEPHOCTH;

—pemarpb pacu€THbIe 3a71auu B 1—2 NEUCTBUS, UCIIONB3Ys 3aKOHBI U (DOPMYIIHI,
CBsI3BIBAIOIME (PU3MUECKHE BEJIIMUMHBI: HA OCHOBE aHaIW3a yCJIOBUS 3aadd
3alMMChIBaTh KPATKO€ YCJIOBHUE, TIOJACTABISATh (DUUYECKUE BEJIUYUHBI B
hopMyIIBl U TIPOBOAUTH
pacu€Thl, HAXOJUTH CIIPABOYHBIEC TAHHBIC, HEOOXOAUMBIC JIJIsI PEIICHUS 3a]1a4,
OILICHUBATh PECATUCTUUYHOCTH MOJTYYSHHON (hM3NIESCKON BEJIMYUHBI;

—pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPHU TTOMOIIN PU3NIECKUX
METOJIOB; B OMMCAHWUM HMCCIICIOBAHUS BBIACIATH MPOBEPSIEMOE MPEAIIOT0NKCHHUE
(rumnoresy), pa3indarb U
WHTEPIPETUPOBATH MOJYYCHHBIA PE3yJIbTAT, HAXOIUThH OIMIMOKHU B XOJE OTIhITA,
JIeJaTh BBIBOJIBI TIO €r0 pe3yJibTaram;

—IPOBOUTH OMNBITHI MO HAOMIOASHUIO (U3UYECKUX SBICHUN WM (PU3UUECKUX
CBOMCTB Ten: (OpMYJIHpOBaTh MPOBEPSIEMbIC TMPEANOIOKECHUS, COOUpaTh
YCTAHOBKY U3 MPEI0KESHHOTO
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000pyI0BaHMs, 3aMUCHIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI;

—BBINOJHSTH MPSIMBIE U3MEPEHUSI PACCTOSHUSA, BPEMEHHU, MAacChl Tejia, 00béMma,

CUJIBI U TEMIIEPATYPHI C UCHOJIb30BAHUEM
aHAJIOTOBBIX M LHU(POBBIX MPUOOPOB; 3AMUCHIBATH MOKa3aHUs MPUOOPOB C
y4€TOM 3aJaHHOM a0COTIIOTHOM MOTPEIIHOCTH U3MEPEHUM;

—IIPOBOAUTDH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (hU3NUECKOI

BEJIMYMHBI OT IPYrod C MCIIOJb30BAHUEM NPSIMBIX U3MEPEHUHN (3aBUCUMOCTH
IIyTH PAaBHOMEPHO ABWXKYIIETrOCs Tejla OT BPEMEHU JIBUKEHUS TeEJa; CHJIbI
TPEHUSI CKOJILXKSHHUSI OT Beca Teja, KadecTBa 0OpabOTKH MOBEPXHOCTEH TEI U
HE3aBUCUMOCTH CHJIbl TPEHHUSI OT IUIOMIAJU COMPUKOCHOBEHUS TEJI; CHJIbI
YOPYrOCTH OT YAJUHEHUS MPYKUHBI; BBITAJIKABAIONIEH CHJIBI OT 00BbEMa
MOTPYKEHHOM YaCTU Tejla U OT IUIOTHOCTHU >KUJKOCTH, €€ HEe3aBUCUMOCTU OT
IUIOTHOCTU TeJla, OT IIIyOWHBI, HAa KOTOPYIO IMOTPYXEHO TEJ0; YCJIOBHUM
IUIaBaHUsl TeJl, YCJIOBUW paBHOBECHUs pblyara M OJIOKOB); y4yacTBOBaTh B
IUIAHUPOBAHUU Y4YE€OHOTO MCCIEIOBAaHUs, COOUpPaATh YCTAHOBKY M BBIIOJIHSTH
W3MEpPEHUs, Cieaysl IPEeAI0KEHHOMY IUIaHy, (QUKCHUPOBaATh pe3yJIbTaThl
MOJIy4YEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B BUJAEC IPEAI0KEHHBIX
Ta0auI U TpaduKOB, A€JIaTh BBIBOABI 110 pe3yJibTaTaM UCCIIEIOBaHUS;

—IIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUYNH

(IJIOTHOCTH BEWIECTBA KUAKOCTH M TBEPAOIO TEJa; CUIa TPEHUS CKOJIbYKCHUS;
JIaBJICHUE BO3yXa; BBITAJKUBAIONIAsl CUJIA, AEHCTBYIOIIAsl Ha MOTPYKEHHOE B
JKUJKOCTBb T€JI0; KOA(PPUIIUEHT MOJIE3HOIO0 AECHUCTBUSA MPOCTHIX MEXAHU3MOB),
cienysl IpeJIO)KEeHHOW MHCTPYKLUMU: MPU BBINOJIHEHUU W3MEPEHUN cOOUpaTh
AKCMIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCIISITh 3HAUEHUE UCKOMOW BEJIUYUHBI;

—CcoO001aTh MPaBWJIA TEXHUKH O€30MacHOCTH IpU padoTe ¢ 71a00paTOPHBIM
000pyJI0BaHUEM;

—YyKa3bIBaTh NPUHIHUIIBI A€HCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JIMHAMOMETP, COOOIIAOIINECS cocynbl, 0apoMeTp, pblyar,
MOJIBU>KHBINA U HENOABU>KHBIW OJIOK, HAKJIOHHAS TIOCKOCTD;

—XapaKTepUu30BaTh NPUHIUIIBI AEUCTBUSI U3yUYEHHBIX MPUOOPOBHU TEXHUYECKUX
YCTPOMCTB € OMNOpOHl HAa HUX omnucaHus (B TOM 4uCJie: TOAIIUITHUKH,
YCTPOMCTBO BOJIONIPOBOJIA, THUJIPABIMYECKUN MNPECC, MAHOMETP, BBICOTOMED,
MOPITHEBOW HACOC, apeOMETP), UCIIOIb3Ysl 3HAHUSI O CBOMCTBAX (PUIUYECKUX
SIBIICHUI U HE0OXO0/IMMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—IPUBOAUTH NPUMEPHI / HAXOAUTH MHPOPMAIIMIO O MPUMEPAX NPAKTUYECKOTO
HUCIOJIb30BaHUs (PU3MUYECKHUX 3HAHUU B MOBCEAHEBHON JKU3HU ISt
obecrieyeHusi O€30MACHOCTH MNpHU OOpalleHUH ¢ NPUOOPAMH U TEXHUUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/I0POBbSI U COOIIOACHUSI HOPM DKOJOTHYECKOrO
MOBEAECHUS B OKPYKAIOIIEN CPEAE;

—OCYUIECTBISATh OTOOP UCTOUHUKOB UH(GOpMaALIMU B ceTH VIHTEpHETB COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HMEIOLIMXCA 3HAHUU U IyTEM
CpaBHEHHUS Pa3JIMUYHBIX HCTOYHHUKOB BBIJIEIATH MH(POPMAIMIO, KOTOpAs SBIISIETCS
MIPOTUBOPEYNBOUN MUITU MOXKET OBITh HEJIOCTOBEPHOM;
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—WCIIOJIb30BaTh TIPU BBITIOJTHEHUU YYEOHBIX 3aIaHUN HAYYHO — TOMYJISPHYIO
auTeparypy GU3MYESCKOTO COACPIKAHHs, CIPABOYHBIC MaTepHallbl, PECYPCHI
cetn HaTepHer;  Biaagerp  nNpuéMaMM  KOHCHEKTUPOBAaHUS  TEKCTA,
npeoOpa3oBaHusi UHGOPMAITUHA U3 OJTHOW 3HAKOBOUW CHCTEMBI B JPYTYIO;

—Cco371aBaTh COOCTBEHHBIC KPAaTKUE MUCHhMEHHBIC M YCTHBIE  COOOIICHUS Ha OCHOBE
2—3 wuCTOYHUKOB wWHOOpMANMU (PU3UUECKOTO COJEp)KaHUS, B TOM YHCIIC
MyOIUYHO JienaTh KPaTKue COOOMICHUS O pe3ybTraTax MPOSKTOB HJIH YUCOHBIX
HCCJIEIOBAHUM; TIPU 3TOM I'PAMOTHO HCIIOJNb30BaTh M3YUYEHHBIM ITOHATUNHBIN
ammapar Kypca (pu3uKku, COmpoBOXKIATh BRICTYTIJICHUE TTPE3CHTAIUCH;

—TIpU BBIMOJHEHUN YUYE€OHBIX TMPOEKTOB W HCCIIEIOBaHUI pacrpenesitTh
00s13aHHOCTH B TPYIII€ B COOTBETCTBUU C MTOCTABJICHHBIMHU 3aJlauaMU, CICIUTh
3a BBIMOJIHEHUEM ILJIaHa JIEUCTBUI, aJIeKBAaTO OIIEHUBATh COOCTBEHHBIN BKJIA/ B
JIESITEIbHOCTD IPYNIIbI;

BBICTpAaWBaTh KOMMYHUKAaTUBHOE€  B3aMMOJCHCTBHUE, YYWUTHIBasE MHEHHE
OKPYKarOIIX.

8 kaace

[IpeqmeTHbie  pe3yabTaTbl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTpakaTb
c(hopMHUPOBAaHHOCTH y OOYUYAIOIINXCS YMEHUM:

—HWCHOOJIb30BaTh MOHSITHUS: MAacca M pa3Mepbl MOJIEKYJ, TEMJIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arperarHble€ COCTOSIHUSI BEIIECTBA, KPUCTAJLUIMYECKUE U
amMop(dHBbIe Tena, HACBIILIEHHBIM 1  HEHACBHIIIEHHBINA Nap, BIaXKHOCTh BO3/1yXa;
TeMneparypa, BHYTPEHHSISI DHEPrus, TEIJIOBOW JBUIraTesb; >JIEMEHTAPHBIN
DJICKTPUYECKUM 3apsifi, DJIECKTPUUECKOE MOJI€, MPOBOAHUKU U JTUIICKTPUKH,
MOCTOSTHHBIN DJIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;

—pas3nuyarh SBJICHHUS (TEIJIOBOE pacIIMpeHHue/cKaTue, Tenjonepenaya,
TEMJOBOE pPaBHOBECHE, CMauyMBaHWE, KaMWUISPHBIC SIBJICHUS, HCHApPEHUE,
KOHJCHCAIUs, T[UJIaBJI€HUE, KpUCTau3anus (OTBEpAEBaHUE), KUIICHUE,
Terionepenaya (TEIIONPOBOIHOCTh, KOHBEKIUS, HW3JIyYEHHUE); 3JIEKTpU3aLUs
TEJ, B3aUMOAEHCTBUE 3apsAA0B, IEUCTBUS 3JIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHWE, B3aMMOJICCTBHE MArHUTOB, JICCTBUE MArHUTHOIO TMOJISI Ha
MPOBOJTHUK C TOKOM, OJJIEKTPOMAarHuTHas MWHAYKIHUS) IO OIMCAHUIO WX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,

JIEMOHCTPHUPYIOIIUX JaHHOE (U3UIECKOE SIBJICHUE;

—pacmno3HaBaTh NPOSIBJICHHUE U3YUCHHBIX (DU3UUECKUX SIBJICHUN B OKPYKAIOIIEM
MHUpE, B TOM uYHcCIe (U3UYECKUE SBJICHUS B TNPUPOAEC: MOBEPXHOCTHOE
HATSDKEHUE W KalMWUIAPHBIE SIBJICHUS B NPUPOAE, KPUCTAJUILI B MOPUPOJE,
n3nydenue ConHua,
3amMep3aHue BOJOEMOB, MOpPCKHE OpU3bl, 0Opa30BaHUE POCHI, TyMaHa, UHEs,
CHEra; DJJICKTPUYECKHE SBJICHUSI B arMocdepe, DISKTPUUYECTBO IKUBBIX
OpPraHU3MOB; MArHUTHOE M0JI€ 3eMJIH, Ipei( MOJIIOCOB, POJIb MArHUTHOTO MOJISI
JUTSL )KU3HU Ha 3emJie, MOJISIPHOE CUSIHUE; TIPU ATOM NEePEeBOAUTH NPAKTUUECKY IO
3aja4y B y4€OHYIO, BBIJICIISITh CYIIIECTBEHHbIE CBOMCTBA/IPU3HAKHU (PUZUIECKUX
SIBIICHUMU;
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—OINHUCHIBaTh M3yYEHHbIE CBOWCTBA Tel U (PU3HYECKUE SBICHUS, CIOJb3YA
(dbuznueckue BEIWYMHBI (TeMmeparypa, BHYTPEHHSISI SHEPrHsi, KOJIWYECTBO
TEIJIOTHI, YAEIbHas TEIUDIOEMKOCTh  BEIIECTBA, YAEJbHas TEIUIOTA IIJIaBJICHUS,
yeJbHas TEIUIoTa napooOpa3oBaHMs, yleJIbHasl TENJOTa CrOpaHUsl TOIUIMBA,
KO3(ULIMEHT MNOJE3HOr0 JE€HCTBUSI TEIJIOBOM MAaIIUHBI, OTHOCHUTEIbHAs
BJIQXKHOCTB BO3yXa, JJIEKTPUUYECKUHN 3apsl, CUjla TOKa,

DJIEKTPUYECKOE  HAIpPsDKEHWE,  CONPOTUBICHUE  MPOBOAHMKA,  YIAEJIBHOE
CONPOTHUBJIICHHUE BEUIECTBA, pad0Ta M MOIIHOCTH SJIEKTPUYECKOTO TOKa); MpHU
OTIMCAaHUU MPABUIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCITOJIB3yEMBbIX BEJIMYHH,
0003HaU€HUsT W €OUHULBl (U3NYECKUX BEJIUYHUH, HaXOIUTh (OPMYIIHI,
CBSI3bIBAIOIIME TAHHYIO (DM3UUECKYIO BEJIMYUHY C APYTUMH BEIUYUHAMU, CTPOUTH
rpaUKH N3yUYE€HHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYNH;

—XapakTepu30BaTh CBOMCTBA TeJl, (GU3NUECKUE SIBICHUS U IIPOLIECCHI,
HCHOJIb3ysl OCHOBHBIE TOJIOKEHUSI MOJEKYJSIPHO - KHHETHYECKOW TEOPHUU
CTPOEHUS BEUIECTBA, MPUHIIMUIT CyNIEPIO3UIMHU MOJIEN (Ha Ka4€CTBEHHOM YPOBHE),
3aKOH COXpaHEHHUs 3apsiaa, 3akoH Oma Juid ydacTkKa Lenwu, 3akoH Jxoyrs—
JleH1a, 3aKOH COXpaHEHUs SHEPTUHU; IPU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa U 3allMChIBaTh €r0 MaT€MaTUY€CKOE BBIPAKECHHUE;

—OOBSACHATh (PU3UYECKHE MTPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMld NPAKTUKO - OPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIATH IIPUYWHHO -
CJICICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHHE U3 |1—2 JIOTMYECKHUX WIIaroB € ONOpod Ha 1—2 H3yYEHHBIX
CBOMCTBa PU3HUECKUX SIBICHUMN, (PU3NUYSCKUX 3aKOHOB HJIU 3aKOHOMEPHOCTE;

—peuiaTh pacyéTHble 3aJlaul B 2—3 JIeHWCTBUSI, UCIIOJIb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBarONIME (PU3NUYECKUE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBHUS 3aJauu
3alMChIBaTh KPAaTKOE YCJIIOBUE,  BBIABIISITH HEJIOCTATOK JAHHBIX JJISI PEILICHHUS
3aJlayy, BBIOMpATh 3aKOHBI W (QOpPMyNbl, HEOOXoAWMBbIE IJisi €€ pEelIeHUs,
MPOBOAWUTh pPacy€Tbl M CpaBHUBATh IIOJyYEHHOE 3HaueHue (HU3UYECKOU
BEJIMYUHbI C U3BECTHBIMU JITAaHHBIMU;

—pacno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOYKHO PELIUTH IIPU MOMOIIHY (PU3NIECKUX
METOAOB; HWCHOJIb3Yys OIHNCAaHUE HCCIENOBAHUS, BBILICIIATh IIPOBEPSAEMOE
IIPEIIOJIOKEHHUE, OLIEHUBATh ITPABUJIBHOCTB NOPSIJIKA IPOBEICHUS UCCIIEJOBaHUs,
JIEJIaTh BBIBOJIBI;

—IPOBOJAUTH OMNbBITHI MO HAOIIOJEHUIO (PU3NYECKUX SIBJICHUU UIU (HPUZUYESCKUX
CBOMCTB TeN (KanWJUISPHBIC SIBJICHUS, 3aBUCUMOCTB JIaBJICHUSI BO3/IyXa OT €ro
00bEMa, TemMmepaTypbl; CKOPOCTH IIpollecCa OCTBhIBaHUs/HArpEeBaHUSA NPU
M3JIyd€HUHU OT LBETa H3JIyYarolleH/MOoTIoIaneil TOBEpXHOCTH; CKOPOCTh
HCIIapEHUs] BOABI OT TEMIIEPATyphbl XKHUIAKOCTH M IUIOIIAAM €€ MOBEPXHOCTH;
DJIEKTpU3alsl TEJI W B3aUMOJCHCTBHE  DIIEKTPUYECKHUX  3apsO0B;
B3aMMOJICKCTBHUE ITIOCTOSIHHBIX MAarHWTOB, BU3yaJIM3allMsi MAarHUTHBIX MOJIEU
MOCTOSIHHBIX MAarHUTOB; JIEUCTBUS MAarHUTHOTO IIOJIS Ha IPOBOAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUTATENSI MOCTOSHHOIO TOKA):



TEMATUYECKOE IVJAHMPOBAHUE

dbopMynupoBaTh MpPOBEpPsiIEMbIE TMPEATNONOXKEHUS, COOUpaThb YCTAaHOBKY U3
MPEIOKEHHOTO 000PY/IOBaHUS; OMUCHIBaTh XOJ ONbITa U (POPMYIHPOBATH
BBIBOJIbI;

—BBINOJHATL TIPSAMBIE HU3MEpPEHUs] TEMIIEpaTypbl, OTHOCHUTEIHHOU BIAXKHOCTH
BO3/1yXa, CUJIbI TOKA, HAMPSI)KEHUS C UCITOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JIAaTYUKOB (PU3NUECKUX BEJIUYHH; CPABHUBATh PE3yJIbTaThl U3MEPEHUHN C YUETOM
3aJITaHHOM a0COJIOTHOU MOTPEITHOCTH;

—IIPOBOIUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OAHON (PU3NUECKON BEJIUUYHUHBI OT IPYyroi
C HCIIOJIB30BAaHUEM MPSIMBIX HU3MEPEHUM (3aBUCUMOCTH  CONPOTHBIICHUS
MPOBOJIHMKA OT €ro JUIMHBI, IUIOMIAAXd IIONEPEYHOTO CEYEHHUS U YIAEJIbHOTO
COIIPOTHUBJICHUS BEIIECTBA MPOBOJAHUKA; CUJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK,
OT HAanpsDKeHUsT Ha TPOBOJHUKE;, HCCIEAOBAHUWE IOCJIEAOBATEILHOTO U
MApAJUIETBHOTO COEIMHEHUM MPOBOJHUKOB): IUIAHUPOBATH HCCIIEIOBAaHUE,
coObuparh yCTAaHOBKY W BBITIOJHATH U3MEPEHHUs], CIEAys MPEITIOKECHHOMY IIJIaHy,
(UKCHUPOBATH PE3yIbTAThl MOJYYEHHONW 3aBUCUMOCTH B BUE TaOIUI] U TPadUKOB,
JleTIaTh BBIBOJIBI IO pe3yiIbTaTaM MCCICIOBAHUS;

—IIpOBOAUTh  KOCBEHHbIE HW3MEpPEHHUs  (U3MUYECKUX BeIMYMH  (yZesibHas
TEIUIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHUE INPOBOJHMKA, padoTa U MOIIHOCTH
BJIEKTPUUECKOTO TOKA): IUIAHUPOBATh M3MEpEeHUs, cobuparb
AKCIIEPUMEHTAJIFHYIO YCTAaHOBKY, CIEAys MPEIJIOKECHHOW HWHCTPYKIHUHU, U
BBIYUCIIATH 3HAYCHUE BEJIMINHBI;

—coOno1aTh MpaBWia TEXHUKA O€30MacHOCTH mnpu padore ¢ JadopaToOpHBIM
000py/IOBaHUEM;

—XapaKkTepUu30BaTh MPUHIUNBI A€HCTBUS HW3YUYEHHBIX MPUOOPOBHU TEXHUUYECKUX
YCTPOMCTB C OMOpPOHl Ha HUX OMHUCAHUS (B TOM YHCIE: CHUCTEMa OTOIICHUS
JIOMOB, THUTPOMETp, mHapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETUHK
DJICKTPUUYECKON PHEPTUH, DICKTPOOCBETUTEIHHBIE MPUOOPHI, HArpeBaTelIbHbIE
AIEKTPONPUOOPHI (mpumepswl), DIIEKTPUYECKHUE OpEIOXPAHUTEIIH;
AJIEKTPOMATHHUT, JIEKTPOJABUTaTENIh TTOCTOSIHHOTO TOKA), UCIIOJB3Ysl 3HAHUS O
CBOMCTBax  (puU3MUECKUX  SIBICHUH U  HeoOXomaumble  (pu3nyueckue
3aKOHOMEPHOCTH;

—pacro3HaBaTh NPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHbIE TPUOOPHI 1O
CXeMaM H CXEMaTUYHbIM pHUCYHKaM (KHUIAKOCTHBIM TEPMOMETp, TEpPMOC,
TICUXPOMETpP, TUTPOMETP, IBHUTATEIb BHYTPEHHEIO CTOPAHUS, DJICKTPOCKOIL,
peocTar); COCTaBISATh CXEMBI AJIEKTPUYSCKUX IeTNed C MOCIeA0BaTeIbHBIM U
rnapauieJIbHbIM COEIWHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE O0O0OO3HAYEHUS
AJIEMEHTOB DJIEKTPUUYECKUX IEeTeH;

—IIPUBOJUTh TMPUMEPHI/HAXOIAUTh HH(OOpPMAIIMIO O MOpUMEpax MNPaKTHYECKOrO
WCIIOJb30BaHMs (PU3UUYECKUX 3HAHUN B MOBCEAHEBHOM KU3HU ISl 00ECIIEUEHUS
0e30MacHOCTH MpHU OOpallleHuH ¢ pUdoOpamMUu U TEXHUUECKUMHU YCTPOMCTBaAMU,
COXpaHEHHUsI 3/I0OPOBbS M COONIONCHUS HOPM SKOJIOTHYECKOTO TIOBEJICHHS B
OKPY’Karollen Cpeae;
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—OCYIIECTBIISATh MOUCK MHPOopMaIu (HPU3NIECKOTO cofiepkaHus B ceTu MuTepHer,
Ha OCHOBE MMEIOIINXCS 3HAHHUH U IMTyTEM CpPaBHEHHUS TOTIOTHUTEIBHBIX HCTOUHUKOB
BBIJICIIATh UH(POPMAIUIO, KOTOpasi SIBISETCS MPOTHUBOPEUYMBOU HIIM MOXKET OBITh
HEJ0OCTOBEPHOIA;

—MWCIIOJIb30BaTh MPHU BBIMNOJIHEHUHM YUYE€OHBIX 33JaHUN HAyYHO - IMOMYJISIPHYIO
auTeparypy (U3UYECKOTO COAEpKaHHs, CIPABOYHBIE MaTepUasbl, PECypChl
cetu  UWurtepHer; Biagerh nOpuéMaMud  KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIUH U3 OJTHOW 3HAKOBOM CUCTEMBI B JPYTYIO;

—Cco03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUs, 00001as
MH(OPMALIUIO U3 HECKOIBKUX UCTOUHUKOB (PU3UUECKOTO COIEPIKAHUS, B TOM YUCIIS
nyOIUYHO MPEACTaBISITh Pe3yabTaThl MPOEKTHOM WM  MCCIIEI0OBATEIbCKON
NEeATeNIbHOCTH; TPH 3TOM TPAMOTHO HCIOJb30BaTh H3yYEHHBINM MOHSITUHHBIN
amnmapar Kypca (HU3UKH, COMMPOBOXK/ATh BHICTYIUICHUE TIPE3EHTAINCH;

—TIPH BBITIOJTHEHUH YYE€OHBIX TPOEKTOB U UCCIIEAOBAHUN (PU3MYE CKUX MPOIIECCOB
pacrpenensaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHM C IMOCTaBICHHBIMHU
3aJladaM¥, CJICAWTH 3a BBITIOJIHEHUEM IJIaHa JEHCTBUU U KOPPEKTUPOBATH €ro,
aJlcKBaTHO OIICHMBAThb COOCTBEHHBIM BKJAaJ B JIEITEIBHOCTh TIPYIIIHI;
BBICTPaMBaTh KOMMYHMKAaTHBHOE B3aUMOJEHCTBUE, MPOSBISAsL TOTOBHOCTH
paspenatbh KOH(QIUKTHI.

9 Kiaace

[IpenMeTHble  pe3yabTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpa)aTh
c(hopMHUPOBAaHHOCTH Y OOYUYAIOIINUXCS YMEHUM:

—MCTOJb30BaTh MOHIATHS: CUCTEMa OTCcUE€Ta, MaTepuaibHas TOYKa, TPACKTOPUS,
OTHOCHUTEIIBHOCTh MEXaHUYECKOrOo JBMIXKEHMs, naedopmanus (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YyCKOPEHUE, HEBECOMOCTh U
Meperpy3Ku; LEHTP
TSDKECTH; aOCOJIOTHO TBEPAOE TENO, IIEHTP TSKECTH TBEPIAOTO Tea,
paBHOBECHE; MEXaHWYECKUE KoJeOaHWsi U BOJIHBI, 3BYK, HH(pPa3BykK u
YABTPa3BYK; 3JIEKTPOMArHUTHBIC BOJIHBI, IIKajda 3JE€KTPO MAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPbl UCIIYCKAHUS U TMOTJIOLICHUS;
anb(da, 6eta, ¥ raMMa U3JIy4EHUsI, U30TOIbI, si/IEpHasl SHEPTreTUKa;

—pa3nu4arb SBJI€HUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIMHENHOE
JIBU>KEHUE, paBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE, CBOOOIHOE Ta/IeHue
TeJI, PABHOMEPHOE JABMKEHHE 110 OKPY>KHOCTH, B3aUMOJIEHCTBHE TEJI, pEAaKTHUBHOE
JIBU)KEHUE,

KojieOaTebHOE JIBM)KEHHE (3aTyXalollue ¢ BbIHYXKJCHHbIE KojIeOaHU),
pE€30HaHC, BOJHOBOE [BIDKCHHE, OTpPaXCHHE 3BYKa, MPSIMOJHUHEHHOE
pacmpocTpaHeHHUE, OTpaKCHHUE W TMPEJIOMJICHHWE CBETa, MOJIHOE BHYTPCHHEE
OTpa)XCHHE CBETa, pa3JIO)KEHHE Oelloro CBeTa B CIEKTP U CIOXKCHUE
CIIEKTPAJIbHBIX IIBETOB, NHUCIEPCHsI CBETa, €CTECTBEHHAs PaJIHMOAKTHBHOCTH,
BO3HMKHOBEHHE JIMHEHYATOTO CIEKTpa U3JIy4YeHHsI) TI0 OIMCAHHUIO WX
XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX ITaHHOE
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(busznueckoe sIBJICHUE;

—pacno3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (DU3UYECKUX SIBJICHUM B OKPY’KAOIIEM
Mupe (B TOM uuciie (U3NUECKHUE SIBJICHUS B NPUPOAEC: HNPUIJIMBBI U OTJIMBHI,
nBrkeHue IutaHeT COJHEYHOM CHUCTEMBI, PEaKTMBHOE JBHXEHHUE >KUBBIX
OpPraHU3MOB, BOCHPHUATHE 3BYKOB )KUBOTHBIMU, 3€MJICTPSCEHUE, CEHCMUYECKNE
BOJIHBI, I[yHaMH, 3XO, LIBETa Te€J, ONTHUYECKUE SBJIECHUA B IIPUPOJE,
OMOJIOTUYECKOE JE€HCTBUE BUAUMOIO, YJIbTPA(UOIETOBOTO U PEHTITEHOBCKOIO
W3JIyd€HUH; €CTECTBEHHBIM pPaJUOAaKTUBHBIA (OH, KOCMHUUYECKHE JIy4H,
paaIroOaKTUBHOE U3JIy4YE€HUE NPUPOIHBIX

MMHEPAJIOB; JIEHCTBUE PATMOAKTUBHBIX U3JYYEHUM HA OpPraHU3M 4YeJIOBEKa), Mpu
ATOM MEPEBOJAUTH MPAKTUYECKYIO 337]a4y B yUY€OHYIO, BBIJICISATH CYIIIECCTBEHHbBIE
CBOMCTBa/TIPU3HAKU (PU3NUECKUX SBJICHUI;

—OINHNCHIBaTh WU3yUYE€HHbIE CBOWCTBA TE€l U (PU3UYECKUE SIBICHUS, HCIOJb3YS
(¢usnueckue BeEIUMUYMHBI (CpPEOHsIsI W MIHOBEHHasi CKOPOCTh Tejla IpH
HEPAaBHOMEPHOM JIBU)KCHUM, YCKOPEHHE, IEpEMEIICHNUE, IIyTh, YIJIOBas
CKOpPOCTb, CHJA TpPEHHUS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO MaJEHUsI, BEC TeJa, UMILYJIbC TeJla, UMIYJILC CUIIbl, MEXaHUYECKas
paboTa W MOIIHOCTb, IIOTEHIUAJIbHAsI OJHEPrusi Tejna, IOAHSATOTO Hal
IIOBEPXHOCTBIO  3€MJIM, IIOTCHUMAJbHAsI DJHEPIrus CHXKATOM IPYKUHBI,
KUHETUYECKasl PHEpPrus, IOJIHAsT MEXaHWYEeCKash 3HEpPrus, NepuoJl U 4acToTa
KoJIeOaHUM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTh CBETA,
MokKa3arejib MPEJIOMJIEHUSI CpeJibl); NPU ONHWCAHUU MNPABUIBHO TPAaKTOBAaTh
(U3NYECKUIT CMBICT HCIIOJIb3yEMbIX BEJIUYWH, OOO3HAYEHUS U EAUHUILIBI
(bu3nyeckux BEJIUYMH, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(br3nYeCcKyr0 BEIUYMHY C JPYTUMU BEJIMYMHAMU, CTPOUTH IPaUKHU U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

—XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHUS U NIPOLECCHI, UCIOIb3YsI
3aKOH COXpPAaHEHUsI DHEPryMM, 3aKOH BCEMHUPHOIO TSITOTE€HUS, HPUHIHUI
CyHEepHO3ULIMHA CUJI, IPUHLIMUI OTHOCUTENbHOCTH [ anmuies, 3akoHbl HproTOHA,
3aKOH COXPAaHEHUsI WMIYJIbCA, 3aKOHBI OTPAXKXEHUsS M IPEJIOMJIEHUS CBETA,
3aKOHBI COXPAHEHMS 3apsA0BOr0 U MAacCCOBOTO YMCEJI MPHU SIAEPHBIX PEaKLUIX;
IIpyU 3TOM JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHAa U 3alUChIBaTh €ro
MaTEMaTHUY€CKOE BBIPAXKECHHUE;

—OOBICHITH (PU3NUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluid NPAaKTUKO -OPUEHTUPOBAHHOIO XapaKTepa: BBISBISTH NPUUYUHHO -
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX IIaroB C
Ormopo Ha 2—3 HM3YyYCHHBIX CBOWCTBAa (DU3UYECKHUX SIBICHUMN, (DU3UIECCKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEM;

—pemarpb pacu€THbIe 3a7a4M (ONMUpPAIOIIMECss Ha CUCTEMY U3 2—3 ypaBHEHUN),
HCIOJb3ys 3aKOHbI U (OPMYJIbI, CBS3bIBAIOIIME (PU3MUYECKHUE BEJIMUYMHBI: Ha
OCHOBE aHajiu3a YyCJOBHUS 3aJlaud 3alMUChIBaTh KPATKOE YCIOBHUE, BBIABISATH
HEJIOCTAIOIINE WM U30BITOYHBIE JaHHbIC, BbIOMpATh 3aKOHbBI U (HOPMYJIBI,
HEOOXOUMBIE JJIsl PELICHUs], TPOBOIUTH PAacCUE€Thl U OLIEHUBATh PEATUCTUYHOCTh
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MOJIy4E€HHOTO 3Ha4Y€HUsI (QU3NUECKON BEITUYHNHBI;

—pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTH NIPU MOMOIIH (PU3UIECKUX
METOZIOB; HCHOJb3ys OIHUCAaHUE WCCIEAOBAaHUs, BBIJCIATh MPOBEPIEMOE
MIPEAIONIOKEHHUE, OIICHUBATh MPABWIBHOCTH TMOPsAKa MTPOBEACHUS UCCIECTOBAHUS,
JieTIaTh BBIBOJIBL,

MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUIN U OMBITOB;

—TPOBOAUTH OMBITHI MO HAOIIOACHUIO (PU3NUYECKUX SIBICHUM WIN (PU3NIESCKUX
CBOMCTB Ten (M3ydyeHHE BTOpPOTO 3akoHa HBIOTOHA, 3akOHAa COXpaHEHUS
SHEPTUH; 3aBUCUMOCTH IepHoAa KojaeOaHUM NPY>KMHHOTO MasiTHUKA OT MAaccChl
rpy3a U KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTH OT aMIUTUTY/Ibl MaJIbIX KOJICOaHUM;
MPSMOJIMHEHHOE PaclpOCTPAHEHHUE CBETa, pa3lIoKeHUE OeJIoro CBeTaB CIEKT;
M3y4YeHHUE CBOMCTB M300pa)X€HUsI B IJIOCKOM 3€pKajie U CBOMCTB HM300paKeHUs
npeaMera B coOUparoen JINH3E;

HaOIIOZEHUE CIUIOUIHBIX M JIMHENYaThIX CIEKTPOB HU3JIyUEHHMS): CaMOCTOSITEIBHO
cobuparh yCTaHOBKY W3 HM30BITOYHOTO HaboOpa OO0OPYHOBaHUS; OMUCHIBATH XOJ
OTIBITA U €T0 PE3yNbTaThl, (HOPMYIHPOBATH BHIBOJIBL;

—IIPOBOAUTH PU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUM, ONPEEIss CpeIHEE
3HAYEHHE U3MEPSIeMOM BeTUYHUHBI ((POKYCHOE pPacCTOSIHHE COOMpAaromeld JUH3bI);
000CHOBBIBATH BBIOOP crioco0a U3MEPEHUS/U3MEPUTEIILHOTO MPUOOpPa;

—TPOBOAUTh  MCCIEAOBAaHHE  3aBUCUMOCTEH  (U3UUYECKMX  BEJIUYUH  C
HCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHHU IIpHU
PaBHOYCKOPEHHOM JBM)KEHUU O€3 HayaJbHOM CKOpOCTH; mepuoaa KojieOaHui
MaTeMaTU4YEeCKOr0 MasiTHHUKAa OT JUIMHBI HHUTH;, 3aBUCUMOCTHU YIJia OTPa)KCHUS
CBETa OT yIlIa TAaJICHUS U yIja MPEJOMJICHUS OT yIJia TaJIeHUs): TUIAaHUPOBATh
HCCIIEIOBAHUE, CAMOCTOSITEIbHO COOMpPaTh YCTAaHOBKY, (PUKCHUPOBAaTh pe3ybTaThbl
MOJTYYEHHON 3aBUCUMOCTH (PU3UYECKHUX BEJIMYMH B BHJAEC TaOIWIl U TpadUKOB,
JleJIaTh BBIBOJIBI TIO pe3yJibTaTam
HCCIIEIOBAHUS,

—TPOBOAUTH KOCBEHHBIE M3MEPEHUST (PU3NUECKUX BEJIUYUH (CPEAHSISI CKOPOCTH
1 YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JBHKEHUH, YCKOPEHHUE CBOOOIHOTO
MafgeHusi, >KECTKOCTb TIPYXKHUHBI, KOXPPUIIMEHT TPEHUsS CKOJIbXEHUS,
MEexaHuyeckass padoTra M MOIIHOCTb, YacTOTa M NEepuoJ KoJieOaHUU
MaTeMaTU4YeCKOTO U TIPY>KUHHOTO MasiTHUKOB, ONITHYECKAsl cujla coOuparomein
JINH3bI, PaJMOAKTUBHBIN  (POH): TUIAHUPOBATH UW3MEPEHHsS; COoOUpaTh
SKCIIEPUMEHTAJIbHYI0O YCTAaHOBKY UM  BBINOJHATH HWU3MEPEHUs, CIEayd
MPEUIOKCHHOW  WHCTPYKIIMW;  BBIYUCISATH  3HAYCHHE  BEJIMYUHBI U
aHAJIN3UPOBATh IMOJYyYEHHBIE PE3YyJbTaThl C YUYETOM 3aJIaHHOW MOTPEUIHOCTHU
U3MEPECHU;

—coOmoaTh TpaBWiia TEXHUKU Oe3omacHOCTH Tipu pabore C JabopaToOpHBIM
000pyIOBaHUEM;

—pa3nu4aTh OCHOBHBIC TIPpU3HAKHW HW3YYCHHBIX (HU3UUECKHUX MOJCIICH:
MaTepuaibHas TO4YKa, aOCOJIOTHO TBEPAOE TEJO, TOUYSHUHBIN HCTOYHUK CBETA,
Jy4, TOHKasl JINH3a, TIJIaHeTapHasi MO/l aTOMa, HyKJIOHHAsI MOZEJIb aTOMHOTO
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aapa;

—XapaKkTepU30BaTh MPUHIIUNBI JCHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUIECKUX
YCTPOMCTB C ONOpPOl HAa HUX OMUCaHUs (B TOM YHUCJE: CIUIAOMETP, NaTUYUKHU
IIOJIOKEHUSI, PACCTOSIHUSI U YCKOPEHUs, PAaKeTa, 3XOJOT, OYKH, MEPUCKOIL,
(¢oToanmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOIN, HO03UMETpP, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBAaX (PU3UYECKUX SABJICHUH U
HE0O0XOAUMBIE PU3NYECKHUE 3aKOHOMEPHOCTH;

—MUCHOJb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YUYECHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB TPHU
pelIeHnu y4eOHO -MPaKTUYECKUX 3a/1a4; ONTUYECKUE CXEMBbI JIJIsl TIOCTPOCHUS
n300pakeHUH B MIJIOCKOM 3€pKajie ¥ COOMpAroIiei JUH3E;

—IIpUBOJUTh TNPUMEPBI/HAXOAUTh HH(MOpPMALIMIO O MOpUMEpax MNPaKTUYECKOIO
WCIIONBb30BaHMsl (PU3NUECKUX 3HAHUN B MOBCEIHEBHOW XW3HU JJIs1 00ECIICUCHUS
0e30MaCHOCTH IpHU OOpallleHuH ¢ MpUOOpaMHu U TEXHUUYECKHUMH yCTPOMCTBaMU,
COXpaHEHUs] 3/IOPOBbS M COONIONEHUS HOPM SKOJIOTMYECKOTO TOBEJACHHS B
OKPYKAIOUIEH CpeIe;

—OCYLIECTBIATh MNOUCK HUHPOpMaUUU (UIUYECKOTO COJEpPKAHUS B CETHU
NnuTEepHeT, caMOCTOSATEIbHO (POPMYIHUPYsSI NOUCKOBBIM 3alpoC, HAXOAUTh MYTH
onpeneseHus JOCTOBEPHOCTH MOJIyUY€HHON HH(GOpMaIIUi HA OCHOBE UMEIOLINXCS
3HAHUH U JOMOJIHUTEIBHBIX HCTOUHUKOB;

—MUCHOJb30BaTh IPU BBINOJIHEHUN Y4YE€OHBIX 3aJaHUM HAy4YHO - MOIYJISPHYIO
auTeparypy (HU3UUECKOTO COJEpIKaHHs, CIPABOYHBIE MaTepHUaNbl, PECYpPCHI
cetu  UurtepHer; BiageTh nOpuéMaMyd  KOHCHEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMAIIUU U3 OJTHON 3HAKOBOU CHCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBE
MHGOPMAIIMH U3 HECKOJBKHUX MCTOYHHMKOB (PU3MUYECKOTO COAEPKAHUSA, IMyOIUUHO
MPEACTABIATh PE3yNbTaThl MPOEKTHOW WA HMCCIEA0BATEIbCKON IEATEIHHOCTH;
MIPH 9TOM TPaMOTHO HCIIOJIb30BaTh U3yUYEHHBINH MOHSTUIHBIN anmapar nu3y4aeMoro
paznena (U3NKM W CONMPOBOXKAATh BBICTYIUICHHWE TIPE3CHTAlMe ¢ Yyd4EToM
0COOEHHOCTEH ayIuTOPUN CBEPCTHHUKOB.
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00BEKTOB, OOJIBIINX PACCTOSHHUI, MAJIBIX IPOMEKYTKOB
BpeMeHU. OOCyXAeHNEe IpegIaraéMbIX cClioco00B

EcTtecTBenHoO- Kak ¢dusuka u npyrue BriaBuxeHHne TUIIOTE3, OOBSICHAIONINX IPOCTHIE SIBICHUS,
HAyYHBIH MeTO €CTECTBEHHBIE HAyKH U3y4JaloT Hanpumep:
MO3HAHHS npuponay. EcrecTBeHHO - — TI0YeMy OCTaHABJIMBAETCS JIBIKYIIEecs 10 FOPH30HTAIBHOI
@2 ) Hay4YHBIH METOJ ITO3HAHUS: MIOBEPXHOCTH TEJIO;
Ha0IroAcHHE, — I04YeMy B XKapKyIo IIOTOJy B CBETJION o€k e IPOXIaaHeH,
TOCTAaHOBKA HAYYHOTO BOMpoca, | 1€M B TEMHOM.
BBIIBIYKEHHE TUTIOTES, IIpennoxenne cnoco60B MPOBEPKH TUIOTE3.
SKCIIEPHMEHT I10 IPOBEPKE IIpoBenaenue ucciegoBaHus 1o IIPOBEpKe Kako# - mubo TUIOTEe3Hl,
rUIoTe3, OObACHEHHE Hanpumep: IanbHOCTh  IonéTra  IIApHKa, ITyIIEHHOTO
HaBITI01aEMOT0 SIBJICHHS. TOPU30HTAIBHO, TeM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA ITyCKa.
Ornrcanve pU3HYECKUX IMoctpoenue mpocredmmx Mojeneil (U3NYECKUX SBICHHHU (B
SABJICHUI C TOMOIIBIO MOJEIei BUJIC PUCYHKOB WJIM CXEM), HAllpUMep NaJieHHE IPEaAMETa;
MPSIMOJIMHEHHOE PAacIIpOCTPaHEHNE CBETa
Paznen 2. IlepBoHayanbHble CBeJeHUsI 0 CTPOEHUH BeulecTBa (5 1)
Ctpoenne ATOMBI B MOJIEKYJIBI, HX Habmionenne u MHTEpIpETanys ONBITOB, CBHACTEILCTBYIONINX 00

BemecTna (1 1)

pasmepsbl. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEILeCTBA

ATOMHO -MOJICKYJIIPHOM CTPOEHHH BEIECTBA: OIBITHI C pac
TBOPEHHUEM PA3JIMYHBIX BEILIECTB B BOJE.

OrneHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIONIb30BaHUeM (oTorpaduid,
MOJIYYCHHBIX Ha aTOMHOM CHJIOBOM MuKpockore (ACM).OnpenencHue
pa3MepoB MaJIbIX Tell

JIBuxeHU e
M B3auMO/leli-
CTBHE YaCTHI[
BellecTBa
(29)

JIBI>KeHMe JacTHIIl BEIIeCTBA.
CBA3b CKOPOCTH JBIDKCHUS
YaCTHI] C TEMIIEPaTypOH.
BpoyHOBCKOE IBUKEHHUE.
Huddysus. Bzaumoneiicteue
YaCTHII BEIIECTBA: MPUTSIKSHNE
W OTTaJKUBAaHHE

HaGmronenne u o0bsIcCHEHHE OPOYHOBCKOTO IBWKEHHUS U SIBICHUS
muddy3un.

ITpoBeneHne U 0OBICHEHUE OMBITOB 10 HAOIIOICHHUIO TEINIOBOTO
pacuInpeHus ra3os.

[IpoBeneHue 1 OOBSICHEHNE OTBITOB MO OOHAPYKEHHUIO CHII
MOJIEKYJIAPHOTO MPUTSXKEHUA U OTTAJIKUBAHUSA




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4AIMXCH
(Ha ypoBHe y4eOHbIX JielicTBHA)

ArperaTHble
COCTOSIHUSA
BelecTna (2 4)

ArperaTHbIE COCTOSTHUS
BEIECTBA: CTPOCHUE I'a30B,
JKUJIKOCTEN U TBEPABIX
(KpUCTAJUTMYECKUX) Tl
B3aumocBs3bs Mexay
CBOHCTBaMU BEILIECCTB B Pa3HBIX
arperaTHbIX COCTOSTHUSX U UX
aTOMHO - MOJICKYJISIPHBIM

crpoenreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUI BOIBI

Ornucanue (C UCHOJIB30BAHUEM MPOCTHIX MOJEJei) OCHOBHBIX
pa3nu4uil B CTPOCHUU Ta30B, )KUAKOCTEH U TBEPIBIX TE.
OOBbsicHeHHE MaJIOH COKUMAEMOCTH KUAKOCTEH U TBEPBIX Tel,
GOJBIION C)KUMAeMOCTH Ta30B.

OO0BsicHEHHE COXpaHEHHUS POPMBI TBEPABIX TEN U TEKYUECTH
>KHJIKOCTH.

IIpoBeneHMe OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIAOM COCTOSIHUHI
BOJBI YaCTHIBI HAXOAATCSA B CPEIHEM JANbIIe APYT OT Apyra
(IUTOTHOCTH MEHBIIIE), YEM B JKHIKOM.

YcTaHOBIEHHE B3aMMOCBSI3U MEXIY OCOOCHHOCTSMH arperaTHbIxX
COCTOSIHMH BOZBI U CYIIECTBOBAaHHEM BOIHBIX opraHu3mMoB(MC —
Guosnorus, reorpadus)

Pa3nen 3. /IBu:kenune u B3aumoseiicteue tea (21 4)

Mexannueckoe
nBuzkenue (3 1)

MexaHu4ecKoe IBUKEHHE.
PaBHOMepHOE U HEpaBHOMEPHOE
nBrxeHne. CKOpoCTb.

Cpenusisi CKOPOCTh MPH HE
paBHOMEPHOM JBIKEHUHU. Pacuér
MyTH U BPEMCHHU JIBHIKCHUS

HccnenoBanrne paBHOMEPHOTO JIBM)KEHUSI M OTIPEICTICHHE €ro
NPU3HAKOB.

HabnroieHre HEpaBHOMEPHOTO JIBIJKEHHS M OINPEJICTICHUE €ro
OTJINYUI OT PaBHOMEPHOT'O JABH)KCHMUSL.

Pemrenue 3anay Ha onpejelieHUe MyTH, CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO JABM)KECHHUS.

Amnanus rpapIKOB 3aBUCHMOCTH ITyTH B CKOPOCTH OT BPEMEHH

HNuepuus,
macca,
IIOTHOCTH (4

1)

SIBneHne WHEPIUH. 3aKOH
uHepyu. B3aumoneiicteue
TeJ KakK MpUYrHa H3MEHEHUS
CKOPOCTH JIBVKCHUS TeEJ.

OOBsICHEeHNE U IPOTHO3UPOBAHUE SIBICHUH, 00y CIIOBIIEHHBIX
WHepIHUeH, HallprMep: 9TO IIPOUCXOIUT IPH TOPMOKEHUH UITH PE3KOM
MaHeBpe aBTOMOOMIIS, IOYeMy HEBO3MOXXHO MIHOBEHHOTIPEKPATHTH
JIBIDKEHUE Ha BEJIOCHUIIE Ie MIN cCaMOKaTe ! T. II.




Macca kak MEpa UHEPTHOCTHU

Tena. [notHocTh BemecTBa. CBSI3b

IUIOTHOCTH C KOJHYECTBOM
MOJICKYJ B eUHHUIE 00BEMA
BEIIEeCTBA

IIpoBeaeHye U aHANIU3 ONBITOB, NEMOHCTPUPYIOUIUX U3MEHEHHUE
CKOPOCTH JIBHXKEHUS TeJla B pe3ysibTaTe AEHCTBUS HA HETO OPYTUX
Tell.

Pemenue 3amau Ha onpezaeneHne Macchl Tena, ero ooréma u
IJIOTHOCTH.

IIpoBenenue u aHaIN3 OMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTh
HM3MEHEHHsI CKOPOCTH Tejla OT €r0 MacChl IIPH B3aUMOJICHCTBUH TeEl.
N3MepeHne Macchl Tena pa3andHbIME criocobamu. OnpeneneHue
IUIOTHOCTH TeJa B Pe3yJIbTaTe U3MEPEHHs ero Macchl U 00bEMa

Cuna. Buabl cui
(14 9)

Cua KaK XapakTepUCTHKA
B3aumojericTus ten. Cuia
YIPYrocTH U 3aKoH [ 'yka.
H3mepenue cuiibl ¢ TOMOIIBIO
IuHaMomeTpa. SBineHue
TATOTEHUS U CHUJIA TSXKECTH.
Cua TSHKECTH Ha IPYTHUX
naHerax. Bec Tena.
HesecomocTts. CioxxeHUe Cull,
HaIpaBJICHHBIX IO OJTHOM
npsiMmoii. PaBHonelcTByromas
cun. Cuna tpenus. Tpenue
CKOJIB)KCHHUS U TPCHHUE TTOKOSI.
Tpenue B mpupoic U TCXHUKE

M3ydeHne B3amMOIEHCTBUSA KaK MPUIMHBI U3MEHECHHSI CKOPOCTHTEIIA
WIH ero achopMaliui.

OrnucaHue peajJbHbIX CHUTYalluii B3aUMOJJICHCTBHS TEJ C MTOMOIIBIO
MoOJIeJie, B KOTOPBIX BBOJUTCS MOHITHE M H300paKCHUE CHIIHI.
N3yuenue cunbl ynpyroctu. MccnenoBanue 3aBUCUMOCTH CUIIBI
YIPYTOCTH OT yJIUHCHUS PE3UHOBOTO MIHYpPa WIH MPYKUHBI

(c moctpoeHneM rpaduka).

AHanmu3 NpakTHYSCKUX CUTYallHi, B KOTOPBIX TIPOSBIISCTCS
JIeHCTBHE CHITBI yIIPYTOCTH (YIIPYTOCTh Msi4a, KPOCCOBOK, BETOK
Jepesa u ap.).

AHanu3 cuTyanui, CBA3aHHBIX C SIBJICHUEM TAToTeHUst. OObICHCHHE
OpOUTATBHOTO IBMXKCHUS TJIAHET C UCIIOIH30BAHUEM SIBJICHUS
TAroTeHus U 3akoHa uHepiuu (MC — actponomus). M3amepeHue Beca
Teja ¢ MoMoINbio TuHamoMmeTpa. OOOCHOBaHME 3TOrO criocoda
U3MEPEHUS.

AHaJ’lI/IS U MOACJIMPOBAHUE SABJICHHUA HCBECOMOCTH.
DKCIIepUMEHTAIbHOE MTOTy9YeHHE TPaBIla CII0KCSHUS CHII,
HaIlpaBJICHHBIX BIIOJIb OJHOW mpsMoi. OmnpeneneHne BeTUIHHBI
paBHOJEHCTBYIOMIEN CHJI.

I/ISy‘-IeHI/lC CHJIbI TPCHUA CKOJILXXCHUA U CHUJIbI TPCHUS ITOKOS.




IIpodoiceHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

Hccnenopanue 3aBUCHMOCTH CHJIBI TPEHUS OT Beca Tellau

CBOMCTB TPYLIUXCS TOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTyalluil, B KOTOPBIX IIPOSIBIISETCS
JeHCTBHE CHIIBI TPEHMSI, NCTIOIB3YIOTCS CIIOCOOHB!I €€ yMEHBIICHUS YUTH
yBeIn4deHHs (KaTaHUEe Ha JIBDKAX, KOHbKAX, TOPMOXKEHUE
aBTOMOOMJIS, UCTIOJIb30BAHNE MOAIINITHIKOB, INIABAHNE BOJHBIX
JKUBOTHBIX | Jp.) (MC — Ouomorus).

Pemenue 3amau ¢ ucnonp3oBaHueM (HopMyT IS pacdéTa CHIIBI
TSDKECTH, CUJIBI YIIPYTOCTH, CHIIBI TPEHUS

Paznen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTelH U ra3oB (21 )

JaBienne. Hasnenue. CriocoObl AHanus 1 00bACHEHUE ONBITOB U NPAKTUYECKUX CUTYaIuii,B
Iepenaua YMEHBIICHUS U YBEITHICHUS KOTOPBIX MPOSBISIETCA criia naBiieHust. OO0CHOBaHUE CIIOCOO0B
JAaBJIEHHUS nasneHus. JlaBienue rasza. YMEHBIICHHS W yBEIIMICHUS JaBJIeHUs. [3yueHne 3aBUCIMOCTH
TBEPABIMU 3aBUCHMOCTD JaBJICHUS Ta3a0T JaBJICHUS ra3a oT 00bEéMa 1 TeMiepatypsl. M3zydenne
TeJaMu, 00BEMa 1 TeMnepaTyphl. O0COOCHHOCTEH Iepeadyn JaBJICHNs TBEPABIMH TEITaMH,
JKUIKOCTAMH H Ilepenaua maBneHust TBEPABIMU KUAKOCTSAMH U TazaMu. OG0CHOBaHHE pe3yTbTaTOB OIBITOB
razamMmu TeJIaMH, )XUAKOCTIMH U OCOOCHHOCTSIMH CTPOEHUSI BEIIECTBA B TBEPAOM, KUIKOM
G ) razamu. 3akoH [lackams. H Ta3000pa3HOM COCTOSTHHUSIX.
[THeBMaTHYECKHE MAIIMHBI DKcnepruMeHTalIbHOE J0Ka3aTeIbCTBO 3aKkoHa [Tackass.
Pemenue 3as1a4 Ha pacu€T AaBiaeHUs TBEPAOTO TeEIa
JaBaenue 3aBHUCHMOCTb JaBICHUS VccnenoBanue 3aBUCUMOCTH JaBJICHHS JKUIKOCTH OT TIIyOHMHBI
HKHIKOCTH SKHJIKOCTH OT TITyOMHBI TIOTPY>KEHHS ¥ IITIOTHOCTH >KUIKOCTH.
(5 1) MOTPY>KESHHUSI. Habmionenne n 00bsiCHEHHE THAPOCTATHIECKOrO IapaJoKCaHa
I'mppocraTuyeckuit ocHoBe 3akoHa [Tackans.

napajokc.




Coobmaromnuecs: coCyIbl.
I'mapaBiueckne MeXaHU3MBI

N3yueHue coOOIIArOIIMXCS COCYIOB.

Pemenue 3amaq Ha pacuéTt naBiIeHHs XUAKOCTH. OOBsICHEHNE
NPUHIMIA JEHCTBUS TMIPABINYECKOro Ipecca.

AHanu3 ¥ 00bsICHEHHE TIPAKTHYECKUX CUTYALMH, IEMOHCTPUPYIOIINX
NPOSIBJICHHUE JABJICHUS XKHJIKOCTH U 3aKoHa [Tackans, Hapumep
MIPOLIECCOB B OpPraHU3Me MPH INIyOOKOBOIHOM HBIpstHUH (MC —
OHOJIOTHS )

AtmocdepHoe Atmocdepa 3emiu u DKCIIepUMeHTAIBHOE 00HAapy>KEHHE aTMOC(EPHOTO JaBICHUS.
AaBJeHHe aTMoc(epHOe TaBJICHHE. AnHanu3 u 00bsICHEHHE ONBITOB U MPAKTUYSCKUX CUTYaLHi,
(64) IIprunHbICyIECTBOBAHUS CBSI3aHHBIX C JeHCTBHEM aTMOC(EPHOrO NaBICHUS.
BO3AYIIHONH O0OJIOYKH 3eMIIU. OOBsiCHEHUE CYIIECTBOBAaHUS aTMOC(epsl Ha 3eMJIe B HEKOTOPBIX
OmnpitT Toppuuerniu. IUTaHeTaX WK €€ OTCYTCTBUS Ha Apyrux ruraHerax u Jlyne(MC —
H3zmepenne atmocdepHOTO reorpadusi, aCTPOHOMHUST).
JTaBJICHUS. OOBsicHEeHHEe U3MEHEHHUS IUIOTHOCTH aTMOCc(ephl ¢ BRICOTOIH
3aBUCHMOCTBH aTMOC(HEPHOTO 3aBHCHMOCTH aTMOC(EPHOT'O TaBJICHUS OT BBICOTHL.
JABJICHUS OT BBICOTHI Pemenne 3amau Ha pacuér aTMoc(epHOro IaBICHHUS.
Hag ypoBHeM Mops. [Ipuboper | M3ydeHue ycrpoiicTBa OapoMeTpa -aHepouaa
JUIS U3MEpEeHHsT aTMochepHOro
JIaBJICHUSI
HeiicTBue JlelicTBre JKUIKOCTH M Ta3a HA OKcrepuMeHTanbHoe 00HapyKeHNe NeHCTBHS JKUIKOCTH W razaHa

JKHAKOCTH U rasza
HA NOrpykéHHOEB
HHX TeJ10

(7w

NOrpyKEHHOE B HUX TEJIO.
BrerTankusaromias (apxumMeaoBa)
cuia. 3akoH Apxumena.
IInaBanue Tem.
BoznyxonnaBanue

NOTrpy>XKEHHOE B HUX TEJIO.

OrnpeneneHne BbITATKUBAIOIICH CUJITBL, ISHCTBYIOIIEH Ha TEJIO,
MOTPYXEHHOE B )KHUJIKOCTb.

IIpoBenenue u 00CYXICHHUE OMBITOB, IEMOHCTPUPYOIIHX
3aBHMCHMOCTD BBITAJIKUBAIOIIEH CHIIBL, NIEHCTBYIOIEH Ha TEIO0 B
JKAJIKOCTH, OT 00BbEMa OTPYKEHHOMN B )KHIKOCTh YaCTH TEJIau OT
INIOTHOCTH XXUIKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa
MOrpy»EHHOU B )KMIKOCTh 4acTH Teja. Pemenue 3agad Ha
IIpUMEHEHUE 3aKOHa ApXUMea U YCIOBUIUIaBaHUS Tell.




OkxoHuaHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

KoHcTpyupoBanue apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJKUH
omnperencHue e€ rpy30HoabEMHOCTH

Pa3nen S. Padora u MomuHoCTh. DHeprus (12 1)

Pa6ora u
MOIIHOCThH

Gw

Mexanundeckas paboTa.
MoiHoCTb

OKCIIepUMEHTAIBHOE ONPENEICHNE MEXaHUIECKOH paboTHI CHIIBI
TSDKECTHU IIPU NIAJICHUU TeJla U CUJIBI TPEHUS IIPU paBHOMEPHOM
TepeMEelICHUH Teja 110 TOPU30HTAIILHON TOBEPXHOCTH.

Pacuér MmomiHocTH, pa3BUBaeMoil Ipu noabEMe Mo JIECTHUIIE.
Pemenne 3amau Ha pacu€T MeXaHHYECKOH pabOTHl U MOIIHOCTH

IIpocThie MeXaHU3MBI

HpOCTLIe MEXaHHU3MBbI. pbIvar,
6J'IOK, HAaKJIOHHAasA IJIOCKOCTb.

Onpez{ene}me BBIUI'pBIIIA B CUJIC IMPOCTHIX MEXAaHU3MOB Ha
OpUMEPE pbryara, NOABUXKHOI'O U HEIIOABHUYKHOT'O 6J'IOKOB,

S4
G IIpaBuisio paBHOBecHs pbluara. HAKJIOHHOW MJIIOCKOCTH.
IIprmenenne npasmia HccnenoBanne ycinoBus paBHOBecHs pbraara. O0Hapy>keHHe
paBHOBECHS pbI4ara K OJIOKY. CBOICTB IPOCTBIX MEXAHU3MOB B Pa3INYHBIX UHCTPYMEHTAX U
«30J10TOE MPABHUIIO» MEXAHUKH. | MPUCIIOCOOICHUSX, UCIIOIB3YEMBIX B OBITY
KII nmpocThIX MEXaHU3MOB. Y TEXHHKE, a TaKXe B )XUBBIX opranuzmax (MC — ouomorus).
IIpocThie MeXaHU3MBI B OBITY B | DKCIIEPHUMEHTAIILHOE J0Ka3aTeIbCTBO PAaBEHCTBA pabOT MpH
TexHHKe. Peraaru B Tene NPUMEHEHUU IIPOCTHIX MEXaHU3MOB.
4ejoBeKa Omnpenenenne KI1/] HakIIOHHO TITOCKOCTH.
Pemenne 3amad Ha IpUMEHEHHE NTPAaBHJIA PABHOBECHS phlyara MHa
pacuér KIIJ{
Mexanuveckast Kunetnueckas u DKCHepUMEHTaIbHOE OIpeAeIeHne U3MEHEHHU KMHETHYeCKOHHU

3Heprus (4 1)

MMOTeHUHATbHAS SHEPTHS.
[IpeBpamenue ogHOTO BUAA
MEXaHHICCKOM

MOTEHIIHAIBHON OHEPIruu T€Jjia MpU €ro CKaTblIBaHUU MO
HaKJIOHHOM IIIOCKOCTH.




SHEPTUHU B APYyroi. 3akoH dopMynupoBaHHE Ha OCHOBE HCCIEAOBAHUS 3aKOHA COXpaHEHMs
COXpaHEHUS U U3MEHEHUS MEXaHUYECKOI SHEpruu.

SHEPIrUU B MEXaHUKE OO6cyxaeHre rpaHuI] IPUMEHIMOCTH 3aKOHA COXPaHEHHUSI SHEPTUH.
Pemrenue 3agad ¢ UCHOJIB30BAHMEM 3aKOHA COXPAaHEHUS SHEPIUU

Pe3epBHoe Bpemst (3 1)

7 xaacc (68 1)

Tematnueckuii o OcHOBHbIE BH/IbI AeATEIbHOCTH y4Yamuxcs(Ha
0J10K, TeMBbI CHOBHOE conepaanue OBHE Y4eOHBIX el cTBUIA)
5 Yp y A
Pa3nen 6. TensioBblie siByieHust (28 1)
Ctpoenne OCHOBHBIE ITOJIOYKESHHUSI Habmionenne u MHTEpHIpeTanys OIBITOB, CBUAETENbCTBYIOIINX
U cBoOiicTBa MOJIEKYJIIPHO - KHHETHYIECKOM 00 aTOMHO - MOJIEKYJIIPHOM CTPOCHHH BEIECTBA: OMBITHI C
BemectBa (7 1) TEOpUHU CTPOSHUS BEIIECTBA. pacTBOPEHHMEM PA3IHYHBIX BEIIECTB B BOJE.
Macca u pa3Mepbl aTOMOB Pemenre 3amad 1Mo OIEHUBAHHUIO KOJHYECTBA ATOMOB HJIM MOJIEKYJ B
" MoJeKyJI. ONBITHL, enuHuIe oObEMa BellecTBa.
MOATBEPKAAIOIINE OCHOBHBIE AHanmu3 TeKcTa IPeBHUX aTOMHCTOB (Hampumep, ¢pparMeHTa
TIOJIO’KEHUST MOJIEKYJISIPHO - noamel JIykpernus «O npupoe Bemeii») ¢ u3a0KeHneM 000CHOBaHUil
KUHETHYECKOH TCOPHH. aTOMHOM THIIOTE3Hl (cMBICIOBOe uTeHue). Orenka
Mogaenu TBEPAOTO, KUIKOTO yOeIUTEIFHOCTH 3TUX 0OOCHOBaHUIA.
Y Ta3000pa3HOr0 COCTOSIHUM OOBsicHeHHEe OPOYHOBCKOTO ABWXKEHHS, ABICHHUS TUhdy3nn
BemiecTBa. Kpucrammaeckne Y pa3IN4Mii MeXX1y HUMH Ha OCHOBE MOJIOKEHUI MOJICKYJISIPHO -
1 aMOpQHBIE TBEP/IBIE TENA. KHHETHYECKO TEOpPHH CTPOSHHS BEIIEeCTBa.




IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaep kaHue

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4ALUXCH
(Ha ypoBHe y4eOHBIX JielicTBHA)

OOBsICHCHHE CBOICTB ra3os,
JKUJIKOCTEN M TBEPABIX TEJ HA
OCHOBE MOJ0XEHUMN
MOJIEKYJISIPHO - KHHETUYECKOMU
Teopun. CMauuBaHue U

KalWJUUISIPHBIC SIBIICHMUSL.
TennoBoe pacuipeHuen
c)KaThe

OOBsICHEHHE OCHOBHBIX Pa3IMYUil B CTPOSHUH Ia30B, KUIKOCTEH U
TBEPABIX TEJl C HCIOJIB30BAHUEM TONO0XKEHUH MOJEKYJISPHO -
KHHETUYECKOI TEOPHUH CTPOSHHUS BEIIECTBA.

IIpoBeaeHME ONBITOB MO BHIPAIMBAHMIO KPUCTAIOB IIOBApEHHOM
COJIM WJIM caxapa.

[IpoBenenrne u OOBSCHEHHUE OIBITOB, AEMOHCTPHUPYIOIINX
KallWUISIpDHBIE SBJICHUS U SBJICHUE CMaulBaHU.

OOBsICHEHUE POJIH KAITMIISIPHBIX SIBICHUH JUTSI TOCTYTUICHUS

BOJIBI B opranu3M pacteHnit (MC — 6uosorus).

HaOmronenue, nposezieHue U 0OBACHCHUE OIBITOB 110 HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS ra3oB, KUIAKOCTEH U TBEPABIXTEI.
O0ObsicHeHne coxpaHeHns1 00bEMa TBEPABIX TeJl, TEKYYECTH
JKAJIKOCTH (B TOM YHCJIE, PA3HHUIIBI B TEKYYECTH IS pa3HBIX
JKMAKOCTEH), TaBJICHUs rasa.

[IpoBeaeHue OMbITOB, 1EMOHCTPUPYIOIINX 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero oObEéMa U HarpeBaHUs UM OXJIaXXICHUS,

U UX OOBACHEHHE HAa OCHOBE AaTOMHO - MOJEKYJSIPHOTO YYEHMS.
AHanu3 NPAKTUYECKUX CUTyallui, CBSI3aHHBIX CO CBOMCTBAMH
Tra30B, )KUJIKOCTEH U TBEPIBIX TEN

TenoBbie Npouecchl
(21 9)

Temnepartypa. CBs3b
TeMITepaTypbl CO CKOPOCTHIO
TEIIOBOTO JIBHKEHUS YaCTHUII.
BHyTpeHHsisI 2HEpTHsL.
Cnoco0ObI U3MEHEHUS

O6ocHOBaHKE MPAaBHJ U3MEPEHHST TEMIIEPaTypBl.

CpaBHEHHE Pa3IHYHBIX CHOCOOOB M3MEPEHHS M KA

TeMIepaTypshl.

HaGmnronenue u oObsICHEHHE OIBITOB, JEMOHCTPUPYIOLINX U3MEHEHHE
BHYTPECHHEH SHEPrHH Teja B pe3ysibTaTe TeIuionepeaadyu u paboThl
BHEIIHUX CHJL.




BHYTPEHHEH SHEPTHU:
TerJIonepenaya U COBEpIICHUE
pabotel. Buas! Temonepenayn:
TEIJIONPOBOAHOCTH, KOHBEKITHS,
HU3JTy4YCHHUE.

KonnuecTBO TEMIOTHI.

VY aenbHas TEI0EMKOCTh
BemiecTBa. TermtooOMeH u
TEIJIOBOC PaBHOBECHE.
VpaBHEHHE TEIIJIOBOTO
OanaHca.

IInaBneHue u oTBepAECBaHUE
KPUCTAJUTMYECKUX BEIISCTB.

Y nenbHas TEILIoTa

IJIaBJICHMS.

ITapoobpa3oBanue

u koHaeHcanus. Mcnapenue.
Kunenue. Y aenbHas Temiora
mapooOpa3oBaHUs.
3aBHCHUMOCTD TEMIIEpaTyphI
KHUIICHUSIOT aTMOC(epHOTO

naBjieHus. BiaxHoCTh BO3ayXa.

DHeprus ToIMBa. Y IenpHas
TEIUIOTa CTOPaHMUS.

IIpuHOUTE PabOTHI TEIIIOBBIX
neurareneit. KITJ] TermoBoro
JIBUTATEJIA.

TemnoBbie JABUTraTCIv U 3aluTra
OKpY>Karollei cpeasbl.

3aKOH COXpaHEHHUS U
MpEeBpaIICHUS SHEPTHH B
MCXaHHUYCCKHUX

Hab6monenne n o0bsICHEHNE OIBITOB, 00CYXKIEHHE MPaKTHIECKUX
CUTYyalUi, JEMOHCTPUPYIOIINX Pa3INYHbIE BUIBI TEIIONIEpEaadH:
TETUIONIPOBOJHOCTE, KOHBEKIIUIO, U3IIyUCHUE.

HccnenoBanue sBICHHUS TEMI000MEHa MPH CMEUINBAaHUMXOIOIHOI

U Topsiueii BOABI.

HabmroneHne ycTaHOBIEHUS! TEIUIOBOTO PaBHOBECHUS MEXIY

ropstdyey u X0Ja0HOM BOOOH.

Ormnpenenenre (M3MepeHNE) KOJIUYECTBA TEIUIOTHI, MOIYYeHHOTOBOIOM
MIPH TEIJIOOOMEHE ¢ HarpeThIM METAJUIMYECKUM HUIHHIPOM.
Ormnpepenenre (M3MepeHne) yaeIbHON TEMIIOEMKOCTH BEIIECTBA.
Pemenne 3amay, CBA3aHHBIX C BBIYHCICHHEM KOJIMYECTBA TEIUIOTHI U
TEIUIOEMKOCTH MPH TETNIO0OMEHE.

Amnanmn3 cuTyanuii IpaKTHYECKOTO UCIIOIb30BAaHMS TEIJIOBBIX
CBOMCTB BEIIECTB U MAaTE€PHAJIIOB, HAIIPUMED B IENAX
9HEProcOepesKeHMUS: TETUION30IISIIHS, YHeprocOeperaronye KpoliH,
TEPMOAKKYMYJIITOPHI U T. [I.

Hab6mroneHue siBieHui NCIIapeHus ¥ KOHICHCAIH.

HccnenoBanue npoliecca HCHapeHust pa3InyHbIX KUIKOCTEH.
OObscHEeHNE SBICHUH NCIApeHUs] U KOHACHCAIlNH Ha OCHOBE

aTOMHO - MOJICKYJISIPDHOTO yYEeHUS.

HaGmronenune u oObsiCHEHHE TIpoliecca KUICHHS, B TOM YUCIIe
3aBHUCHMOCTH TEMIIEPATyphl KHIICHHUS OT JaBJICHUSI.

Ormnpenenenne (M3MepeHNE) OTHOCHTENHHOM BIa)KHOCTH BO3yXa.
Hab6mronenue nporecca IIaBJIeHNsT KPHCTAIUIMIECKOTO BEIIEeCTBa,
HalpuMep JIbJa.

CpaBHEHHE ITPOIIECCOB IIIaBICHUS KPUCTAJUIMIECKIX TN
pa3MsArdeHust IpH HarpeBaHUN aMOPQHBIX TEll.

Omnpenenenne (M3MEpeHHE) yAENBHOH TEIUIOTH IUIABICHHS JIBJA.
OObBsiCHEHHE SBJICHWN IUTABICHUS W KPUCTAIM3allMA Ha OCHOBE
aTOMHO - MOJICKYJISIDHOTO yYCHHUS.




IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaep kaHue

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4ALUXCH
(Ha ypoBHe y4eOHBIX JielicTBHA)

" TCIJIOBBIXIIpOLIECCaxX

Pemenne 3a/1a4, CBSI3aHHBIX C BEIYMCIICHUEM KOJIMYECTBA TEILUIOTHI B
Ipolieccax TeIUIoNepeIavyu NP IUIABIICHUN U KPUCTAJUTA3AIINH,
HUCIIapEHUH U KOHJICHCAIIUH.

AHanm3 cUTyanuil MPakTHYeCKOro MPUMCHEHUS! SIBICHHI
IUIABJICHUS U KPUCTAIUIN3AIMH, HalIpUMeEp, MOJIydeHHUe
CBEPXYHCTHIX MaTEPHUAJIOB, COJIEBasl TpeJiKa U Jp.

AHanu3 paboThl U 00BSICHEHUE TPHUHIIMIA JEHCTBUS TEIJIOBOTO
JABUTATEIIS.

Brrunciienre KoOJIMYeCTBa TEIIOTHI, BBIASISIONIETOCS MPU CrOpaHUU
pa3znuuHbIX BUAOB TorutuBa, u KI1J1 nBurares.

OO6cy)IeHUE PKOJIOTHYECKUX MOCICACTBHIA HCIIOIb30BaHUS
JIBUTaTeNIeil BHYTPEHHETO CrOpaHusl, TEIUIOBBIX U
ruaposnekTpocTaHuii (MC — 3KOJIOTHS, XUMUS)

Paznen 7. DnekTpuyeckne U MATHUTHBIE siBJieHus (37 1)

JJIeKTpUYEeCKHe
3apsabl.
3apsiikeHHbIE Te1a B
ux B3aumojeiicraue (7

)

Onekrpusanus Ten. [Ipa pomna
SIIEKTPUIECKHX 3apPsIOB.
BzaumopeiicTBue 3apsyKeHHBIX
Ten. 3akoH Kyrona.
DIIeKTpUdecKoe Ioe.
[IpuaINT cCynepno3unun
SIIEKTPUUECKUX TOJIEH.
Hocwurenun snexTpudecknx
3apsioB. DIIeMEeHTapHBIN
SIIEKTPUIECKUH 3apsi.

HaGmronenne u mpoBeeHNe OMBITOB 110 3JIEKTPU3AINH TEITIPH
CONPUKOCHOBEHNH U WHIIYKIIHEH.

HaGmronenne n 00bsICHEHNE B3aUMOAEHCTBUS OTHOUMEHHO U
Pa3sHOMMEHHO 3apsDKEHHBIX TeIl.

OObsicHEeHHEe TIPUHIUITA ASHCTBUS deKTpockona. OObsicHEHNE
SIBJICHUH DJICKTPH3AIUU TPU COMPUKOCHOBCHUHTEN M MHIYKIIHEH C
HCIIOIF30BAaHUEM 3HAHHI O HOCHTEISX DIICKTPUIECKUX 3apsiI0B B
BEIIECTBE.

Pacro3HaBanue ¥ OOBSICHCHHE SIBJICHHI DJIEKTpU3AINY B
IMOBCEIHEBHOM >KHU3HHU.




Crpoenne aroma. [IpoBogHMKHN
U IUAJIEKTPUKHU. 3aKOH
COXPAHEHUS 3JIEKTPHUYECKOTO
3apsna

Habnronenue n 00ObsICHEHUE OMBITOB, WILTIOCTPUPYIONMIUX 3aKOH
COXPaHEHHUsI HIEKTPUUECKOTO 3apsiaa.

HaGnronenue OnpITOB M0 MOJEIHUPOBAHUIO CHJIOBBIX JTUHHUI
3JEKTPUIECKOTO OIS,

HccnenoBanue HeHCTBUS AJIEKTPUYECKOTO MOJS Ha MPOBOIHUKHU
IUAIEKTPUKHI

[ocTostHHBIH
3JIeKTPUYeCKHit
ToK (20 4)

DJIeKTPUUECKUN TOK. Y CIOBHS
CYIIIECTBOBAHUS
3IEKTPUIECKOTO TOKA.

M cTouHNKN TOCTOSHHOTO TOKA.
JIeHCTBUSIDNEKTPUIECKOTO TOKa
(TeIrIoBOe, XUMHYECKOE,
MarHuTHOE). DIEKTPUUCCKHI
TOK B JKHJKOCTSIX U ra3ax.
Dnekrpuyeckas uenb. Cruna
TOKa. DJIEKTPUIECKOE
HanpspkeHue. ColmpoTHUBIICHNE
MPOBOJHUKA. Y IebHOE
COTIPOTHBIICHNE BEIIECTBA.
3axon Oma 1T ygacTka
unernu. [locnenoBarenbHoe

U MapajuielbHOe COCTNHEHHE
MPOBOJHUKOB.

Pa6ota u mMoutHOCTH
JJEKTPUYIECKOTO TOKA. 3aKOH
Jxoyna—Jlenua.
DJIEeKTPONPOBOIKA U
OTPeOUTEITH

3JIEKTPUYECKOI SHEPIHUU B
OBITY.

KopoTkoe 3aMblKaHue

Habmonenne pa3inaHbIX BHJIOB JIEHCTBHS SIEKTPUIECKOTOTOKA H
oOHapy»KeHNe 3TUX BUAOB JEHCTBUS B IOBCEIHEBHONKU3HU.
CoOopka U UCHBITaHHE DJIEKTPUUECKOI IIENU NMOCTOSHHOTOTOKA.
H3mepeHue cuibl TOKa aMIIEPMETPOM.

H3MepeHne 3JIeKTPUIECKOro HANIPSHKEHHSI BOJIBTMETPOM.
[IpoBenenune u 0OBSICHEHHE OIBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTbD DJIEKTPUUECKOTO COIPOTUBJICHUS MPOBOAHUKA OT €TO
JUIMHBI, IJIOIIAU IONIEPEYHOro CEYeHUs U MaTepuaia.
Hccnenopanue 3aBUCUMOCTH CHJIBI TOKa, IMPOTEKAIOIIETO 4yepe3
pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSIKEHUS

Ha pe3HnCcTOope.

ITpoBepka nmpaBuiIa CIOKEHUS HAIPSHKEHUH pu
I10CJIEAOBATEIILHOM COEIUHEHUHU JIByX PE3UCTOPOB.

[IpoBepka mpaBuia A CUIIBI TOKAa IPU MapauieIbHOM
COEIMHEHUH PE3UCTOPOB.

AHanu3 cuTyaluil MmociieoBaTeIbHOIO U MapayIeIbHOTO
COCIMHEHHUS] IPOBOJAHUKOB B JJOMAIIHUX 3JIEKTPUYECKUX CETSX.
Pemrenue 3anay ¢ ucnosibs3oBanueM 3akona Oma u popmyin pacuéra
DJICKTPUUYCCKOro COMMPOTHUBJICHUA IMPU MOCIEA0OBATCIBHOM U
MapaJuIeIbHOM CO€IMHEHUHU IPOBOTHUKOB.




OkxoHuaHue maba.

TemaTuyeckui OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4ALUXCH
OcHOBHOE cojiep:KaHue .. o
0JI0K, TeMa (Ha ypoBHe y4eOHBIX JielicTBHA)

Ormnpenenenrue pabOTHl 3JIEKTPUIECKOTO TOKA, MPOTEKAIOIIETO
yepes pe3ucTop.

OmnpeneneHue MOLUTHOCTH 3JIEKTPHUECKOT0 TOKA, BBIAEISIEMONHA
pesucrope.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA dYepe3 JAMIIOYKYyOT
HanpsDKeHUs Ha Heil.

Omnpenenenue KI1J] HarpeBaTens.

Hccnenopanue npeoOpa3oBaHusl SHEPTUU MIPU NOIBEME Tpy3a
3JIEKTPOJBUTATEIIEM.

OObsicCHEeHUE YCTpOICTBAa M NMPUHIMIIA JESHCTBHUS AOMAIIHUX
3JIEKTPOHArpPEeBaTENIbHBIX IIPUOOPOB.

OO0ObsicHEeHNEe NPUYNH KOPOTKOTO 3aMBIKAHUSI W IPUHIIMIIA
JIeVCTBHSI ITUTABKHUX MIPEIOXPaHUTENCH.

Pemrenne 3ana4 ¢ ucnonb3oBaHueM 3akoHa Jxoyns—IJIeHna.
Hab6mronene BO3HUKHOBEHHUS SJIEKTPUYECKOIO TOKA B KHUJIKOCTH

MaruutHble siBiennsi| [1oCTOSHHBIE MAarHUTEI. HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSHHBIX
(64) B3auMojeiicTBHE MOCTOSIHHBIX | MarHUTOB.

MarHuToB. MarHuTHOE 1oJe. H3ydeHne MarHuTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB TIPH UX
MarauTHoe nose 3eMJIIMU €ro 00bEIUHEHNH U Pa3ICeICHUH.
3HAYEHUE IS )KU3HHA [IpoBeneHre OMBITOB 10 BU3YaIN3allUU MOJIST TOCTOSHHBIX
Ha 3emute. OmBIT DpcTena. MAarHuToOB.
MaruuTHOE mojie 3aeKTpudeckoro| M3ydeHue sIBIICHUS HAMATHHYMBAHUSI BelecTa. VcciaenoBanue
Toka. [Ipumenenue EACTBUSI DIEKTPUIECKOTO TOKA HA MArHUTHYIOCTPEJIKY.

DJIEKTPOMArHuTOB B TECXHUKE.




JleficTBE MarHUTHOTO TIOJISTHA
MMPOBOJHUK C TOKOM.
DIeKTPOABUraTeIb MOCTOSHHOTO
Toka. Mcnonb3oBanue
3JIEKTPOJIBUTATENIEH B
TEXHUYECKUX YCTPOHCTBaX

U Ha TpaHCIIOpTe

[IpoBeneHne ONBITOB, IEMOHCTPHPYIONMX 3aBHCUMOCTH CHIIBI
B3aHMMOJEHCTBHSI KaTyIIKH C TOKOM M MarHuTa OT CHJBl U
HampaBJIeHUs TOKa B KaTyIIIKe.

AHanu3 CUTyalui NpaKTHYECKOT0 MPUMEHEHUS JIEKTPOMArHuToB (B
OBITOBBIX TEXHHYECKUX ycTpoiicTBax, MPOMBIIIEHHOCTH,
MEIULIHE).

W3ydeHnne meiicTBUS MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.
W3yuenue nelicTBus 3NE€KTPOABUTATENS.

Hzmepenue KII/I anekTpoBUraTeIbHON YCTAaHOBKH.

Pacrio3HaBanue M aHAJIN3 Pa3IMYHBIX MPUMEHEHHH
JNEeKTpoBUTaTeNel (TpaHCIOPT, OBITOBEIC YCTPOHCTBA | AP.)

DJIeKTPOMArHUTHASI
unaykuns (4 1)

Onseitel Papanes. SIBieHue
3JIEKTPOMarHUTHON
nHaykuuu. [Ipasuno Jlenna.
Dnekrporenepatop. CriocoOs!
TTOJTYYSHHUS DJIEKTPUICCKON
SHEPTrUur. DJIESKTPOCTAHIINH Ha
BO300OHOBIISIEMBIX

HMCTOYHUKAX YHEPTUH

OImBITHI 110 UCCIIEIOBAHUIO SIBIICHUS AJIEKTPOMAarHUTHON WHIYKIIUH:
HUCCIIEIOBAaHNE U3MEHEHUI 3HAUYCHHUSI U HAIIPAaBJICHUS
HHIYKIIMOHHOTO TOKa

Pe3zepBHoe Bpems (3 1)




8 kuacc (102 v)

TemaTnueckuii
0JI0K, TeMa

OcHOBHOE coep:kaHue

OcHOBHbIe BH/bI AeATEIbHOCTH Y4Yamuxcs (Ha
YPOBHe YueOHbIX /JeiicTBUI)

Pa3nen 8. Mexannueckue siBjenusi (40 4)

MexaHunveckoe
JBHMKEHH e

H cnoco0blI ero
onucanus (10 u)

MexaHu4ecKoe IBUKECHUE.
MarepuanpHas TOUKa.
CucreMa oTcuéra.
OTHOCHUTENBHOCTH
MEXaHU4YECKOro

JBHDKCHHUS.

PaBHOMepHOE

MIPSIMOIMHEHHOE ABIKEHHE.
HepasroMepHOE npsiMonuHeHOE
newkeHne. CpeaHsst U
MI'HOBEHHasI

CKOPOCTB Tela MpH
HEPaBHOMEPHOM JBI)KCHUH.
Yckopenue.

PaBHOyCKOpEeHHOE
MpSMOJIMHEHOE

nerkeHne. CBoOOIHOE MajeHHe.
Omnprtel [Nanunest.

PaBHOMepHOE ABHXKEHHE

o okpy>HocTU. Ilepuon

M 9acTOTa OOpanieHus.
JluneiiHas u yrioBasi CKOPOCTH.
LlenTpocTpeMurenbHOe
YCKOpEeHHE

AHanu3 1 00CYyXIeHHE PAa3JIMYHBIX IPUMEPOB MEXaHUYECKOTO
JIBHIKECHUS.

OO6cyxIeHne TpaHUI IPUMEHUMOCTH MOJEIH «MaTepHalbHas
TOYKa.

Onucanre MeXaHHYEeCKOTO JABIKEHHsS Pa3IMYHBIMU Crioco0amMu
(ypaBHEeHHe, Tabnuma, rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIli, B KOTOPHIX IPOSIBISETCS
OTHOCHUTEIBHOCTh MEXaHHYECKOro IBikeHus. Habmronenue
MEXaHHYECKOTO JBMIKCHHUS TeJa OTHOCHUTEIBHO Pa3HBIX TeJ OTCUETA.
CpaBHeHHE IyTel U TPaeKTOPHH JBHIKEHHsI OJJHOTO M TOTO XK€ Tela
OTHOCHUTENIBHO Pa3HBIX Tel OTCYETA.

Amnanu3 Tekcra [anuiess 06 OTHOCHTENBHOCTH JIBUYKEHHSI; BBITOJTHEHUE
3a/iaHuil o TekcTy (cMbiciioBoe ureHue). OnpeneneHue cpenHeit
CKOPOCTH CKOJIBKEHHS OpycKa MM JBIKCHHS IIApHKa [0 HAKJIOHHOMN
IIJIOCKOCTH. AHAIU3 U 00CYXJIeHHE CIIOCOO0B MPUOIIKEHHOTO
omnpe/eneHNs MTHOBEHHOH CKOPOCTH.

OmnpeneseHne CKOPOCTH PaBHOMEPHOTO ABIDKEHUS (IIapHKa B
>KAJIKOCTH, MOJIEJIH JIEKTPHYSCKOr0 aBTOMOOMJIS U T. 11.).
Omnpenenenue MyTH, MPOWIECHHOTO 3a JaHHBIH MPOMEXYTOK BPEMEHH,
Y CKOPOCTH TeJa 1o rpadMKy 3aBHCUMOCTH ITyTH PaBHOMEPHOTO
IBUKEHUsT OT BpeMeHH. OOCyk/IeHHEe BO3MOXKHBIX NPHHIIUIIOB
JEHCTBUSL MPUOOPOB, U3MEPSIOIIUX CKOPOCTh (CIHIOMETPOB).




Bprunciienne nOyTH M CKOPOCTH  IPU  PaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBMKEHUU Tea.

OrmnpezneneHre NPOHACHHOTO MYTH M YCKOPEHHUS IBIKEHHUS Tela Mo
rpaduky 3aBHCUMOCTH CKOpPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JBIKEHUS Tejla OT BPEMEHH.

OrmnpezeneHrne YCKOPEHHUs Tela IPH PaBHOYCKOPEHHOM JBIKCHHUU
10 HAKJIOHHOM IIOCKOCTH.

W3mepenne nepuonaa U 4acTOTHI OOpaIeHHS Tella M0 OKPYXKHOCTH.
OrmnpepenieHne CKOPOCTH PaBHOMEPHOTO IBIKCHUS TENAIo
OKPY>KHOCTH.

Pemenue 3agay Ha onpeJiesieHHe KHHEMaTHYECKUX XapaKTePUCTHK
MEXaHUYECKOT'0 JIBM)KESHUSI Pa3JIMYHBIX BUJIOB.

PacnioznaBanue ¥ NpUONKEHHOE OMKMCAHKUE PAa3IUIHBIX BUIOB
MEXaHWYECKOTO JIBHKCHUS B IIPUPOJC U TEXHUKE (Ha MpUMepax
CBOOOJIHO NAaJarOMX TEN, IBUKEHUS )KUBOTHBIX, HEOECHBIX TEI,
TPaHCIOPTHBIX CPEACTB U JIP.)

B3aumopaeiictBue
Ted (20 4)

IlepBriit 3akoH HbroTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3axon HerotoHa.
TIpuHOUIT CynepITO3UIK
CHIL.

Cua ynpyroctu. 3aKoH
T'yka. Cuna TpeHusi: cuia
TPEHUs CKOJBKCHUS, CUJIa
TPEHUS IOKOSI, TPYTHUE BHIBI
TPCHHSI.

Cuna TSKECTH U 3aKOH
BCECMHPHOI'O TATOTCHMUA.
VYckopenue cBOOOIHOTO
maacHus. )]Bmxerme IIJIAHET

HaGnroneHue 1 06CyKISHUE OIBITOB C IBWKEHHUEM Teja MpU
YMEHBIICHUH BIUSIHUS APYTUX TeJI, IPEISTCTBYIOMINX IBUKEHHUIO.
Amnanus Texcra ["anuies: ¢ onucaHreM MBICJISHHOTO
SKCIIEPUMEHTa, OOOCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBITIOJTHEHHE 3aJIaHMI 110 TEKCTY (CMBICJIOBOE YTEHHUE).
OO6cyxeHrne BO3MOXKHOCTH BBIITOJIHEHHS 3aKOHA MHEPIHHB
pa3INYHBIX CHCTeMax OoTcuéra.

HaGmronenue n 00cyXIeHNe MEXaHUIECKUX SIBJICHUH,
MIPOMCXONSIINX B cucTeMe orcuéra «Ternexkay rnpu eé
pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCHTEIBHO

KaOuHeTa (OU3UKH.

JlelicTBUS ¢ BEKTOpaMH CHJI: BHIITOJIHGHUE 3aJaHHH IO CIIOKEHHUIO
Y BBIYUTAHHUIO BEKTOPOB.




IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaep kaHue

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4ALUXCH
(Ha ypoBHe y4eOHBIX JielicTBHA)

Bokpyr Connua. IlepBas
KOCMHYECKasi CKOPOCTb.

HeBecomocTh U neperpysku.

PaBHOBeCue MaTtepuanbHOU
TOYKHA. AOGCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEPIOTO
TeJla ¢ 3aKPEeNIEHHON OChIO
BpaieHuss. MOMEHT CHUJIbL.
LlenTp TspKECTH

HabGnroneHue w/uiav MpOBEJICHHUE OIBITOB, JEMOHCTPUPYFOIIHX
3aBHCHMOCTH YCKOPEHHS TeJla OT IPUI0KEHHON K HEMY CHIIBI U
Macchl Tela.

Amnanus u 00bACHEHHE ABJIICHUH C HCIIOJIB30BaHHEM BTOPOTO
3akoHa Herotona.

Pemenue 3amau ¢ ucnonbp3oBaHuEM BTOpOro 3akoHa HpioToHan
MpaBUJIa CI0KEHHUS CHIL.

OmnpeenieHue KECTKOCTHU MPYKUHBI.

AHanu3 cUTyanuii, B KOTOPBIX HAOIIOAAI0TCS yIIPyTHE
nedopMaium, U UX 0OBSICHEHHE C UCTIOIB30BaHUEM 3aKkoHa ['yka.
Penrenue 3aga4 ¢ ucnoyib30BaHueM 3akoHa [yka.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHUSI CKOIIB)KEHHUS

OT CHJIBI HOpMaJIbHOTO naBieHus. OOCyKIACHHE Pe3yIbTaTOB
HCCJICJIOBAHHUS.

Ornpenenenne kKodQPUIHEHTa TPEHUS CKOJBKCHUS.

H3mepeHne cHITbl TPEHUS TOKOSI.

Pemenue 3amay ¢ ucnosnbp3oBaHUEM (DOPMYITBI ISl CHIIBI TPEHUS
CKOJBXKEHUS.

AHanu3 IBMKSHUS T TOJIBKO MO ICHCTBUEM CUJIBI TSIXKECTH
— CBOOOJIHOTO TaICHUS.

OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUsI CBOOOIHOrO MAaJCHHUSOT
MAacChI Tena.

O11eHKa BEJIMYUHBI CUIIBI TATOTEHUS, IeHCTBYIOIIEH MEXK LY
IBYyMsI TeJaMH (JU1s1 pa3HbIX Macc).

AHanu3 IBMXEHUSI HEOSCHBIX TeJN MOJ JNSHCTBUEM CHUJIbI TATOTEHHUS (C
UCIIOJIB30BaHNEM JIOTIONTHUTEIBHBIX HICTOYHUKOB HH(MOPMAIIHH).




Pemenue 3ama4 ¢ CNONB30BaHUEM 3aKOHA BCEMUPHOTO TATOTCHHUS U
opMyIbI 17151 pacy€Ta CHITBI TSHKECTH.

AHanu3 OPUTHHAIBHOTO TEKCTa, OMHUCHIBAIOIIETO MPOSBICHUS
3aKOHAa BCEMHPHOTO TITOTCHHUS; BBIMOJIHEHUE 3aJaHU [0 TEKCTY
(CMBICJIOBOE YTCHHUE).

Habmronenne 1 00Cy)KACHHE OMBITOB [0 U3MEHEHHIO Beca Telarpu
YCKOPEHHOM JIBMIKCHHH.

AHanmu3 ycnoBUH BO3ZHHKHOBEHHUS HEBECOMOCTH W Tiepe

TPY3KH.

Pemrenne 3a1a4y Ha oIpeneNeHNe Beca TeJla B PA3IHUHBIX yCIOBHUSIX.
AHanuz cwi, IeUCTBYIOINX Ha TEJI0, OKOsIIeecs] Ha OIope.
OmnpeselicHue NeHTPa TSHKECTH Pa3InIHbBIX TEIT

3aKoHBI
coxpanenus (10
)

Nmnynbsc Tena. UI3MeHnenue
UMIyJibca. VIMITyIbC CHITBL.
3aK0OH COXpaHEHUs UMITyJIbCA.
PeakTuBHOE NBMXKEHUE.
MexaHnudeckas pabora u
MOIIHOCTB. PaboTa cui
TSDKECTH, YIIPYTOCTH, TPSHHUSI.
CBs13b DHEPTUH U PaOOTHI.
IlorennmansHas Heprus Teia,
MOHATOTO HaJl MOBEPXHOCTHIO
s3emud. [loreHnManpHas
SHEPrus CXKaTOH MPYKUHEIL.
Kunerndaeckast sHeprus.
Teopema 0 KHHETHYECKOU
SHEPTrUU.

HaGmronenue u 06Cy)aeHHE OIBITOB, IEMOHCTPUPYIOIINX
reperavyy UMITyJIbca IIPY B3aUMOICHCTBUH TEJI, 3aKOH COXPaHEHUS
HMILYyJIbCA IIPU a0COTIOTHO YIIPYTOM U HEYNPYTOM B3aHMMOIEHCTBHH
Tell.

AHanu3 cUTyaluil B OKPY»Karollei >KU3HH C UCITOJIb30BaHUEM
3aKOHa COXPAHEHHS UMITYJIbCa.

Pacnio3HaBaHue sIBICHHSI PEaKTUBHOTO JBIKCHHS B NMPUPOJECH
Texauke (MC — Ouosorus).

IIprumeneHue 3aKkoHa COXpaHEHUs UMITyJIbCa ISl pacuéra
pe3yIbTaTOB B3aUMOJIEHCTBHS Tell (Ha MpUMepax HEYIpyroro
B3aMMOJEHCTBUS, YIPYTOTO IEHTPAIHLHOTO B3aNMOACHCTBHS

JIBYX OJTMHAKOBBIX TEJI, OJJHO N3 KOTOPBIX HETIOJBIDKHO).

Pemenue 3aga4 ¢ HCTIOIB30BaHIEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Omnpenenenne paboTH CHIIBI YIIPYTOCTH IIPH MOIBEME Tpy3ac
HCIOTH30BAHUEM HETOJBIXKHOTO U IOABIKHOTO OJIOKOB.




IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaep kaHue

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4ALUXCH
(Ha ypoBHe y4eOHBIX JielicTBHA)

3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU

HN3mepeHue MOITHOCTH.

W3mepeHne moTeHIIMATBHOW 3HEPTUH YyNPYro AehOpMUPOBAHHOMN
MIPY>KUHBI.

M3MepeHre KHHETHYECKON PHEPIruM Tella Mo JUIMHE TOPMO3HOTOITYTH.
DKCNepUMEHTaIbHOE CpaBHEHHWE M3MEHEHUsS IOTEHUUAIBbHOU U
KUHETUYECKON JHEepruil Tena NpH JABUKEHUU I10 HAKJIOHHOHU
IJIOCKOCTH.

DKCIleprMeHTaJIbHAsI TPOBEPKa 3aKOHA COXPAHCHUS MEXaHUIECKOU
SHEPTHUU IIPU CBOOOTHOM MaJCHUH.

[IprmeHeHne 3aKoHa COXpaHEHUsI MEXaHUYECKOU SHEPTUH IS
pacuéra NMoTeHIMaJIbHON U KHUHETHYECKOW SHepruii tena. Pemenue
3a7a4 C UCTIOJIb30BaHHUEM 3aKOHA COXPaHEHUS

MEXaHUYECKOU IHEPTUn

Pa3znen 9. Mexanuveckue KoJiedanusi 1 BOJHbI (15 u)

Mexannuyeckne
KoJIeOaHUs

(74)

KonebarensHoe nBMIKEHHE.
OCHOBHBIE XapaKTePUCTHKN
KoJIeOaHMIi: Tepro, 4acToTa,
aMIuIMTy1a. MaTeMaTudecKuit
W TIPYXUHHBIA MasiTHUKH.
IIpeBpamenue sHEPTUN IPU
KOJIeOaTeILHOM JIBMIYKCHHH.
3aryxaromue KojeOaHus.
BeIHyX/I€HHBIE KOJIEOaHUs.
Pe3onanc

Habmonenne xosebaHuii o IEHCTBHEM CHIT TSDKECTH M YIIPYTOCTH U
OoOHapyKEeHHUE MOTOOHBIX KOJICOAHHUI B OKPYKAIOIIIEM MUPE.

Amnanu3s kojie0aHMH rpy3a Ha HUTH U Ha py>kuHe. OnpenesieHue
4acTOTHI KOJIEOaHUH MaTeMaTH4eCKOro U NMPYKUHHOTO MasTHUKOB.
HaGmronenue u o0bsICHEHHE sIBICHUS pe30oHaHca. VccnenoBanue
3aBHCHUMOCTH MEepPHOAa KOJeOaHU MOJBEIICHHOTO K HUTH IPy3a OT
JAJIHUHBI HUTH.

ITpoBepka He3aBUCUMOCTH IEepHOJa KojebaHMil rpysa,
HOJBEIICHHOTO K JICHTE, OT MacChl rpy3a.




Habntonenue u o0cyskeHUE OMBITOB, JEMOHCTPUPYIOIMIUX
3aBUCHMOCTH IIepHoJia KojeOaHUil MPYyKHHHOTO MasiTHUKAOT
Macchl Tpy3a U )KECTKOCTH IPY>KHHBI.

IIpuMeHeHre MaTeMaTHYeCKOro M NMPYKMHHOTO MasTHUKOB

B KaueCTBE MOJEIECil IUIst OMMCcaHns KoieOaHUH B OKPY KaOIeM
MHpe.

Pemenne 3aad, CBSI3aHHBIX C BBIYUCICHUEM I OIIEHKOM
9acTOTHI (TIeprosia) KojaeOaHui

Mexannyueckue CBolicTBa MEXaHHIECKUX OOHapyXeHHe W aHaJIN3 BOJIHOBBIX SIBICHHII B OKpPY’KarolleM
BOJIHBI. 3BYK BOJIH. JITMHA BOJHEI. MHpe.
8 u) MeXaHRIECKHE BONHEL B Habmionenne pactpocTpaHeHHs MPOAOIBHBIX U HONEPEYHBIX BOTH
TBEPIIOM TeJe, CeHCMIYECKHE (Ha Monenn) U oOHapy)KEHNE aHATOTMYHBIX BHIOB BOJIH B IIPUPOJIE
BOJIHEL (3BYK, BOISIHBIE BOJIHBI).
3ByK. [ POMKOCTb 3BYKA BbIUNCICHHE AJIHHBI BOJHBI U CKOPOCTH PaclpOCTPaHCHHS
U BbIcOTa TOHa. OTpakeHHne 3BYKOBBLIX BOJIH.
anyka, UHbPasByK u DKCcrepruMeHTAIbHOE Ompe/IeNIeHHe TPAHHUIL YaCTOThI CIIBIUHMBIX
VIBTPasByK 3BYKOBBIX KOJIEOaHMIA.
HaGnioieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI (B TOMYHCIIE
C HMCIIOJIb30BaHHEM MY3bIKAJIEHBIX HHCTPYMEHTOB).
HaGmionenne 1 oObsICHEHNE SIBJICHUST aKyCTHYECKOTO pe30HaHCa.
AHanu3 OpUTrHHAIILHOTO TEKCTA, MTOCBSIIEHHOTO HCIIOJIB30BaHHIO
3ByKa (MM yJIBTPa3ByKa) B TEXHUKE (IXOJIOKAIMs, YIBTPa3ByK B
MEJUIIMHE U Jp.); BHIIOJIHEHNE 3aJaHUl 10 TEKCTY (CMBICIOBOE
YTEHHE)
Paznen 10. D1ekTpoMarHuTHOe 1MoJie ¥ 31eKTPOMArHUTHBIE BOTHBI (8 1)
JIEKTPOMArHUTHOE | DJIEKTPOMAarHUTHOE IOJIe. ITocTpoenue paccysxieHuil, 000CHOBBIBAIOIINX B3aUMOCBSI3b
noJie DIeKTpOMAarHUTHBIC BOJHBEI. 3JIEKTPUYECKOr0 ¥ MarHUTHOTO TOJIEH.




IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaep kaHue

OCHOBHBI€ BU/bI 1€SITEJILHOCTH Y4ALUXCH
(Ha ypoBHe y4eOHBIX JielicTBHA)

M dJeKTpomar-
HHTHbIE BOJHBI
69

CBoiicTBa 21E€KTPOMAarHUTHBIX
BoJH. lllkana snexrtpo -
MAarHUTHBIX BOJIH.
Hcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBSI3H.
DJeKTpoMarHuTHas rnpupoaa
ceeTa. CKOpOCTh CBeTa.
BomnHoBBIEe CBOMCTBA CcBETa

DKCIepUMEHTAIbHOE U3yUYEHUE CBOWMCTB 3EKTPOMArHHUTHBIX

BOJIH (B TOM YHCIIE C MOMOIIBI0 MOGHIBHOTO TenedoHa).

AHanu3 peHTIeHOBCKUX CHHUMKOB YEJIOBEYECKOTO

OpraHu3Ma.

AHalN3 TEKCTOB, OMMUCHIBAIOIIUX MPOSIBIICHUS SJICKTPOMArHUTHOTO
WU3ITYYCHHS B IPUPOJIC: )KUBBIC OPraHU3MBI, U3JTy4YeHUsI HEOCCHBIX
TeJl (CMBICJIOBOE YTESHHE).

Pacrnio3HaBanue W aHaAU3 Pa3IUYHBIX MPUMEHEHUH
3JICKTPOMArHUTHBIX BOJTH B TEXHHUKE.

Pemienue 3amau ¢ ucmosib3oBaHueM (GOpMyIT UIsl CKOPOCTH
3JICKTPOMATrHUTHBIX BOJIH, JUTHHBI BOJIHBI M YaCTOTHI CBETa

Pazgen 11.

CgeTtoBble siBjaeHHs (15 4)

3aKoHbI

pacnpocTpaHeHust
cBeTa (6 )

Hcrtounuxu ceera. JIyueBas
MOJIENTb CBETA.
ITpsamonuneiinoe
pacrpocTpaHeHHE CBeETa.
3armenus Comana u JIyHBIL.
OrTpaxenue cera. [Imockoe
3epKajo. 3aKOH OTPaKEHUS
cBETa.

IIpenomnenne cBera. 3aKOH
MpEJIOMJICHUSI CBETA.

IlonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrnonp3oBanue

HaGnroneHue onbITOB, IEMOHCTPUPYIOILIUX SIBICHHE
MPSMOJIMHEHHOTO PacHpOCTpaHEHHS CBeTa (BO3HHUKHOBEHNE TEHU H
MOy TeHN), M UX HHTEPIPETAIUS C HCTIOJIb30BAHUEM MTOHSITHS
CBETOBOTO JIyda.

OOBsAcHEHNEe U MOJEITHPOBAHNE COJIHETHOTO W JIyHHOTO 3aTMEHHH.
HccrnenoBanne 3aBUCHMOCTH yIJIa OTPAXKEHHSI CBETOBOTO JIydaoT
yIj1a mageHus.

N3ydenune cBOMCTB N300paXkeHUsI B ITIOCKOM 3epKalle.
Habmonenne n 0ObsCHEHHE OINBITOB IO TOTYYSHHIO N300pakeHHil B
BOTHYTOM U BBIITYKJIOM 3epkayiax. HaOmtoneHne u o0bsicHeHue




BHYTPEHHETO OTpa’KeHHs B
ONTHYECKUX CBETOBOJAX

OIBITOB IO NPECJIOMIIEHUIO CBETA HA I'PAHULC PA3JINYHBIX CPEOA, B TOM
YUCIIE OINBITOB C MOJHBIM BHYTPCHHHUM OTpa)KeHI/IeM.I/ICCJ'IeZ[OBaHI/Ie
3aBUCHUMOCTH yTJia IPEJIOMIJICHUS OT yTJia IMaJICHUs CBETOBOI'O JIyda
Ha rpaHUuIC «BO3AYyX—CTEKIIO».

Pacnio3naBanue siBiIeHUN OTpaX€HUs U IPEIOMIICHUA CBETAaB
HOBCCZ[HGBHOﬁ JKU3HHU. AHAJIN3 U OOBSICHCHHUE SIBJICHUS
OIITUYCCKOI'O MUpaa.

Pemenue 3aJa4 € HUCIOJIb30BAHUEM 3aKOHOB OTpaXCHUSAU
PCIOMIICHUA CBETA

JIuH3bl 1
onTHYecKne
npu6opbI(6 1)

JIuH3a, xon Jydyed B JIMH3E.
Ornruueckas cucrema.
OnTuueckue MpUOOPHI:
(oToamnmapar, MEKPOCKOIT

u Teneckon. ['na3 kak

OInTHYecKas cHucrema.
bauzopykocTh u
JTaIbHO30PKOCTH

[Monxyuenue n300pakeHHU C MOMOINBIO coOHMparomend 1
pacceuBaroIIeH JIMH3.

Omnpenenenue (GOKYCHOT'O PAacCTOSIHHS M ONTHYECKOW CHIIBI
coOuparomieit JTUH3EI.

AHanu3 ycTpo¥cTBa M IPUHIUIIA TEHCTBUS HEKOTOPBIX ONTHYECKUX
npudopoB: (poToarnmapara, MUKPOCKOIIa, TEIECKOIIa

(MC — Guosorusi, acTPOHOMHUS).

Amnanus siBjeHui 0JIM30pyKOCTH M JaTbHO30PKOCTH, IPUHIIHAIIA
neiictBusg oukoB (MC — OGmonorus)

Paznoxenue
0ejioro cBera B
cnekTp (3 9)

Pasznoxenune Genoro ceera
B criekTp. OnbiTel HptoTOHA.
CroxeHue CeKTPaIbHbBIX
uBeToB. Jlucnepcus ceera

HaGmroneHne o pas3noskeHHuro 0eJIoro CBeTa B CIIEKTP.
HabnroneHue n 00bsICHEHHE OIBITOB IO MOJTYYEHUIO 0EI0rocBeTa
IIPH CJIOKEHHUH CBETA Pa3HBIX I[BETOB.

IIpoBeneHne M OOBACHEHHE OIBITOB IO BOCHPHUITUIO IBETa
MIPEeMETOB NpPU HMX HAOIIOAEHHM 4Yepe3 LBETOBbIE (QHIbTPHI
(LIBETHBIE OYKH)

Pa3gen 12. KBanToBble siBiienust (17 4)

Hcenyckanue
U NOIJIOLIeHne

Omnsiter Pezepdopna n
IUIaHeTapHasi MOJE/Ib aTOMa.

OO6cyxaeHue 1enu onbiToB Pesepdopaa mo uccieaoBaHuio
aTOMOB, BBIJIBJKEHHE THIIOTE3 O BO3MOJKHBIX pe3yJbTaTax




OkxoHuaHue maba.

TemaTnuecknii
0JI0K, TEMA

OCHOBHOE coaepsKaHHe

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

cBera atomom (4

1)

Monens atoma bopa.
Hcnyckanue u nornouieHue
cBeraaToMOM. KBaHTHIL.
JIuneiyaTeie CIEKTPHI

OIBITOB B 3aBHCHUMOCTH OT NPEAIIOJIaraeMoro CTPOSHHs aTOMOB,
(hopMyITHpOBaHHE BBIBOJOB U3 PE3YILTATOB OIBITOB.
OO0cyxaeHue NpOTUBOPEUUi TUIAHETapHO MOJENH aTtoMa

W OCHOBaHMH JUIs THIIOTE3B bopa o cramuoHapHEIX opOHTax
3JIEKTPOHOB.

HabntoaeHue CIUIONIHBIX ¥ TMHEHYATHIX CIIEKTPOB H3IyYCHUS
pazinuHbIX BeulecTB. OObSICHEHHE TMHEHYAThIX CIIEKTPOB
H3ITY4YCHUS

Ctpoenue
aTOMHOTO si/Ipa
(69)

PannoaktuBHOCTE. ANbdha, OeTa
u ramMma usiydenus. CtpoeHue
atomHoro sapa. Hyknonnas
MOJieJIb aTOMHOTOsIIpa.
N3otonsl. PagnoakTuBHbIE
npeBpatuenus. [lepuon
nojrypacnaja.

JlelicTBHsI paIHOaKTUBHBIX
W3JIyYeHHH Ha )KUBBIS
OpraHu3MBbI

OOcyxaeHrne BO3MOXHEIX THIIOTE3 O MOJEIISIX CTPOSHUS sIIpa.
OmpeneneHne cocTaBa sjep 10 3aJaHHBIM MacCOBBIM M 3apsI0BBIM
YHCIIaM | 1O MOJ0KEHUIO B IEPHOJANYECKON CHCTEME DIIEMEHTOB
(MC — xumus).

AHann3 M3MEHEHHsI COCTaBa si/[pa M €ro IOJIOXKEHMS B
MEPUOIUUECKON cucTeMe mpu aJibPa pajnoaKTUBHOCTH

(MC — xumus).

HUccnenoBanue TpekoB a/1b@a@ 4acTHIl MO TOTOBBIM (POTOrpausM.
OOHapyXeHHEe U U3MEpEeHHE PaTualioOHHOro (OHA C MOMOIIBIO
JIO3UMETpa, OIEHKA €r0 MHTEHCHBHOCTH.

AHanmn3 OMOJIOTHYECKUX U3MEHEHUH, TPOUCXOISIINX IO/
JIeficTBHeM paanoakTHBHBIX m3nmydeHuit (MC — Guomorus).
Hcnonp3oBaHue painoaKTUBHBIX W3MydeHHH B Meaunuae (MC

— Owmoiorus)

SAnepHbie
peaxuuu (7 4)

SlnepHbie peakiuu. 3aKOHBI
COXpPaHEeHHs 3apsIA0BOIO

Pernienue 3as1a4u ¢ UCIOJIB30BaHUEM 3aKOHOB COXpaHCHU
MAaCCOBBIX U 3apsA0BbIX YHUCEII Ha OIPEACICHUC PE3YJIbTATOB




U1 MAaCCOBOT'0 4YHCeJl. DHEPrus
CBSI3U aTOMHBIX sifiep. CBsI3b
Macchl 4 sHepruu. Peakiun
CHHTE3a U JeJISHUS Saep.
Hctounnku sneprun ConHIa
U 3BE3 .

SlnepHas sHepreTuka

SIIEPHBIX PEaKIUi; aHaJIu3 BO3MOXXHOCTH WJIH HEBO3MOXHOCTH
SIIEPHON pEeaKIvH.

OlLieHKa 3HEPTUH CBS3H SAEP C UCHOJIB30BAHUEM (OPMYIIBI
OitHiTeitHa.

O6cyxIeHne NePCIeKTHB HCIIOIb30BaHUs YIIPABISIEMOTO
TEPMOSIIEPHOTO CHHTE3A.

O06cyxaeHne TPEUMYIIECTB U SKOJIOTHYECKUX TpodIieM,
CBSI3aHHBIX C siaepHOU 2HepreTHkoi (MC — sKoorus)

IloBTOpPUTENBLHO

- 0000 warommii MoayJsn (9 )

CucremaTuzanus u
00o001IeHne
MPEIMETHOTO
CoZIepIKaHUS

H OITbITa
JEeATEIbHOCTH,
MIPUOOPETEHHOTO
MPH U3YyUYCHUH
BCEro Kypca
¢buznku

O06o0meHne coaepKaHust
Ka)KJIOTO U3 OCHOBHBIX
pa3nenoB Kypca QHU3NKH:
MEXaHUYECKHE, TEIUIOBBIE,
9JIEKTPOMAarHUTHEIEC, KBAHTOBEIS
SIBJICHHSL.

Hayuns1ii MeTO MO3HAHUS U
ero peaausanys B
(u3nyecKkux uccieIoBaHMIX.
CBs13b GUBHKH U
COBpPEMEHHBIX TEXHOJIOTHI B
obacTunepeiaau
nHpOpMaIUN, SHEPTEeTHKE,
TpaHcnopTe

BrinonHeHne y4eOHBIX 3aJaHMM,
KOMIIETEHTHOCTEH,
TPaMOTHOCTb:

6 IPUMEHEHHS TOJIyYCHHBIX 3HAHWH U HAYYHOTO OOBSICHEHHS
(u3HYeCKUX SBICHUH B OKPY’KAIONIEH NPUPOAE W MOBCEIHEBHOW
JKU3HH, a TAaKXKe BBISIBICHHS (PU3MUECKUX OCHOB PsIia COBPEMEHHBIX
TEXHOJIOTHI;

6 IPUMEHEHUsI OCBOEHHBIX SKCIEPUMEHTAJIbHBIX YMEHUN NI
HCCIIeIOBaHUS (PU3NUECKUX SIBICHHUH, B TOM YHCIIE JUIS IPOBEPKHU
TUNOTE3 U BBISIBICHUS 3aKOHOMEPHOCTE.

Pemrenue pacu€THbIX 3a1a4, B TOM YMCIIE IPEANOIAraroINX

HCIOJIb30BaHNEe (HU3NIECKOH MOJEIN M OCHOBAaHHBIX Ha COIEpPIKAaHHH

pa3IYHBIX pa3iesioB Kypca GU3UKH.

BrInonHeHue U 3an1uTa rpynnoBbIX WIM UHAUBUIYaIbHBIX

IIPOCKTOB, CBSI3aHHBIX C COAEPIKaHNEM Kypca GHU3UKH

TPeOYIOIINX JIEMOHCTPALUN
XapaKTepU3YIOIUX  €CTECTBEHHOHAYYHYIO
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