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Pabouvas nporpamma no ¢pu3nke Ha ypoBHE OCHOBHOT'O 00IIero 00pa3oBaHusl COCTaBIEHA HA OCHOBE
MOJIOXKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHUsS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTEIHHOM
IIPOTrpaMMbl, IPEACTABICHHBIX B De/iepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOB-
Horo obmiero oopaszoBanus (PI'OC O00), a Takxke ¢ yuérom Paboueit mporpammel Bocriutanus u KoH-
LEMNIUH MPenojaBanus yaueOHoro nmpeamera «Du3nka» B 00pa3oBaTeNIbHBIX OpraHu3anusix Poccuiickoit
Ddenepannu, pearu3yronnX OCHOBHbIE 00111e00pa3oBaTeNbHbIE IPOTrPAMMBbI

HHOACHUTEJBHAA 3AIIMCKA

Copneprxanue [Iporpammbl HanpaBiIeHO Ha (HOPMUPOBAHHUE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH y4a-
IIMXCA ¥ OpraHU3alfIo W3y4eHHs (PU3UKHU Ha JeSTEIbHOCTHONW OCHOBE. B Hell yuyMTHIBaOTCS BO3MOXK-
HOCTH npeameta B peanuzanuu TpedoBannit @I'OC OO0 k m1aHUPyEeMbIM JTUYHOCTHBIM U METa TpeJi-
METHBIM pe3yJibTaTa 00yueHUs, a TAK)Ke MEXKIPEAMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YU€OHBIX MPE/-
METOB Ha YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMS.

B nporpamme onpeznensitoTcsi OCHOBHBIE 1IeNIM U3y4eHUs (U3UKU HA YPOBHE OCHOBHOI'O 0011Iero o0-
pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (U3HUKH: TUIHOCTHBIC, METANIPEIMETHBIE, TIPE/I-
MeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma yctaHaBiMBaeT pacrpeesieHlue ydeOHOro Marepurara mo rojgaMm ooydeHus (1o Kjiaccam),
npeajgaraeT IpUMEPHYIO MOCIeI0BATEIbHOCTh U3yUEHUsI TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHUSA MPEJ-
METHOT'O COJIEp’KaHusl U y4€Te BO3PACTHBIX OCOOEHHOCTEN ydaluXcsl, a TaKKe MPUMEPHOE TeMaThyie-
CKO€ TUIAaHHPOBAHUE C YKa3aHHEM KOJIMYECTBA YaCOB HA M3YUYECHUE KaKOM TeMbl U IPUMEPHOUN Xapak-
TEPUCTUKON y4eOHOU eI TeTbHOCTH yYaIluXCs, PeIN3yeMOi PU U3yYCHUH ITHX TEM.

[TporpamMmMa MO>KeT OBITH MCIIOJIB30BAaHA YUYUTEISIMU KaK OCHOBA JJII COCTABIICHHUS CBOMX pabOYMX
nporpamMm. [Ipu pazpaboTke paboueil mporpaMMbl B TEMAaTHUUYECKOM IUIAHUPOBAHUM JOJDKHBI OBITH
YUTEHBI BO3MOKHOCTH MCIOJB30BaHUS 3JIEKTPOHHBIX (LHU(POBBIX) 00pa3oBaTEeNbHBIX PECYPCOB, ABIIS-
IOLINXCS Y9eOHO-METOIUYECKUMHU MaTepruaiaMu (MyJIbTUMEAUIHBIE TIPOTPAMMBI, 3JIE€KTPOHHBIE y4eO-
HUKHU U 33JJaYHUKH, DJIEKTPOHHbIE OUOIHOTEKH, BUPTYyaIbHbIE Ta00PATOPHUH, UTPOBBIE TPOTPAMMBI, KOJI-
JEKINH TUPPOBBIX 00pa30BaTENLHBIX PECYPCOB), pEATU3YIOMUX AuJaKTHIecKne BosMokHoctu MKT,
coJiepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 0Opa30BaHMH.

[TpumepHas pabouas mporpamma He CKOBBIBA€T TBOPUECKYIO MHUIIMATUBY YUUTENEH U IPEJOCTABISAET
BO3MOKHOCTH JUJISl peau3aly pa3IMYHbIX METOIUYECKUX MOAXOJOB K IMPENoaBaHUI0 (U3HKH MPU
YCIIOBUU COXPAaHEHUs 00s3aTeIbHON YacTH CO/Iep KaHUs Kypca.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O ITIPEJJMETA «®U3UKA»

Kypc ¢pusuku — cucremoo0Opa3yronuii A1 €CTeCTBEHHO-HAYUHbIX Y4€OHBIX MPEAMETOB, TOCKOJIBKY
¢u3nyeckre 3aKOHbI JIeXkKaT B OCHOBE ITPOLIECCOB U SIBIICHUH, U3y4aeMbIX XUMHeH, OnoIoruei, acTpoHO-
Muel u ¢usznueckoil reorpadueil. dusnka — 3TO MpeaMET, KOTOPbI HE TOJIBKO BHOCUT OCHOBHOM
BKJI4/1 B €CTECTBEHHO-HAYUHYIO KapTUHY MHpa, HO U IPEJOCTaBIIsAeT Haubosee sicHbIe 00pa3Lbl IpUMe-
HEHUSl HAy4HOT'O METO/1a NO3HaHMsI, T € croco0a MoJydyeHus! TOCTOBEPHbIX 3HaHUU 0 mupe. Hakoner,
¢u3nKa — 3TO MpeaMeT, KOTOPbIH Hapsly ¢ APYTUMH €CTeCTBEHHO-HAYYHBIMU MPEIMETaMH JI0JIKEH
JaTh IIKOJbHUKAM IPEJICTaBIeHUE 00 YBIEKAaTEIbHOCTH HAYYHOT'O UCCIIEI0BAaHUS U PaIOCTH CAMOCTO-
ATEIBHOTO OTKPBITUSI HOBOTO 3HAHUS.

Onna U3 rIaBHBIX 3a7a4 (PU3HUECKOr0 0Opa30BaHUs B CTPYKTYpe OOIIero oOpa3oBaHUs COCTOWT B
(opMHPOBAHUHN €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y OCHOBHOM Macchl 00yuaro-
IIUXCs, KOTOPBIE B JaibHEHIIeM OyayT 3aHATH B CaMbIX pa3HO- 00pa3HbIX cdepax AesTenpbHocTH. HO
HE MEHEE BaKHOU 3a/1a4eil SBIISETCS BBIABICHHUE U TOATOTOBKA TAJIAHTIIMBBIX MOJIOJIBIX JIFOIEH JJIS ITPO-
NOJKeHHUsT 00pa3oBaHMA M JajbHeWIed mnpodecCHOHaIbHOM NeATeNbHOCTH B 00JacTH ecTe-
CTBEHHO-HAy4YHBIX UCCJIEIOBAaHUI U CO3JaHUM HOBBIX TEXHOJIOTMH. COrJIacHO NMPUHATOMY B MEKIyHa-
POJIHOM COOOIIECTBE OTNpeeNeH 0, «EcTecTBeHHO-HayYHasi IPaMOTHOCTB — 3TO CITIOCOOHOCTH YeJIOBEKa
3aHUMAaTh aKTHBHYIO TPaXKAAHCKYIO MO3MIMIO MO OOLIECTBEHHO 3HAUYMMBIM BOIPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMHU HayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU HaesiMU. HayuHo



IPaMOTHBIN YEIOBEK CTPEMUTCS] YYaCTBOBATh B apIryMEHTUPOBAHHOM OOCYKICHHH MPOOJIEM, OTHOCS-

IIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM, YTO TPEOYET OT HEeTo CIIEeTYIONMX KOMIIETEHTHOCTEH:

—HAay4HO OOBSICHITH SIBJICHUS,

—OIICHUBATh M IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS,

—HMHTEPIPETUPOBATD JAHHBIC U MCIIOIb30BaTh HAYUYHBIC TOKA3aTEIbCTBA JJIs IOJIYUYCHHUS BBIBOIOBY.
W3yuenne pu3uku cnocoOHO BHECTH PEIIAIOIINE BKIIAI B (POPMUPOBAHHUE €CTECTBEHHO-HAYYHO Tpa-

MOTHOCTH O0yYaronuXcsl.

HEJIX U3YYEHUSA YYEBHOI'O HPEJAMETA «®PU3UKA»
[{enu n3yuenust pU3uKU Ha ypOBHE OCHOBHOTO 00111er0 00pa3zoBaHus onpeseiensl B Konueniuu mnpe-

MoJIaBaHMsI yueOHOTO MpeIMeTa

«®Duznka» B 00pa3zoBaTesibHbIX opranu3zanusx Poccuiickoit @enepanuu, peanu3yomux 0CHOBHbIE 00-

eoOpa3zoBaTeNbHbIE TPOrpaMMBbl, YTBEpKAEHHOM pemienneM Komerun MunuctepcTBa mpoCBeIIeHHs

Poccutickoit deneparuu, mpotokon ot 3 aexkadps 2019 r Ne [TK-48H.

Henu n3yyenus Hpus3nuku:

—TIpuoOpeTeHrne HHTEepeca U CTPEMIICHUSI 00YJAIOIIMXCS K HAYYHOMY M3yYEHUIO MPUPOIBI, Pa3BUTHE
UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

—pa3BUTHE MPEICTABICHUN O HAYYHOM METO/Ie MO3HAHUA U (HOPMUPOBAHHE UCCIEIOBATEIHCKOTO OT-
HOILIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

—(opMupoBaHUEe HayYHOTO MHUPOBO33PEHMS KaK pe3ysbTaTa M3Y4YeHHs] OCHOB CTPOCHHSI MaTepUU U
(GyHIaMEHTaJIbHBIX 3aKOHOB (PU3HKHU;

—(opmMupoBaHue NpeaCcTaBIeHU O PO (PU3UKHU AJs Pa3BUTHS APYTHUX €CTECTBEHHBIX HAyK, TEXHUKU
1 TEXHOJIOTHIi;

—pa3BUTHE MPEICTABICHUN O BO3MOXHBIX chepax Oyaymiei mpodeccnoHanbHOM AesITeNbHOCTH, CBSI-
3aHHOM C (PU3HUKOH, OJTOTOBKA K albHEHIIEMY O0yYEHHIO B 3TOM HampaBieHuH. Jl0CTIKEHNE ATHX
1eNel Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus 00ecreunBaeTcs PelieHueM CIEeIYIOMNX 3a1ay:

—IpHOOpPETEHNE 3HAHUHN O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAaHUYECKUX, TETUIOBBIX, JIEKTpUYC-
CKHMX, MAarHUTHBIX U KBAaHTOBBIX SIBJICHUSIX;

—TIpuoOpeTeHne YMEHUHM ONUCHIBATh U OOBACHATH (PU3HUECKUE SBJIECHUS C UCIOIb30BAaHUEM MOTYUYEH-
HBIX 3HAHMI;

—OCBOEHHE METO/I0B PEIICHUsI IPOCTENIINX pacYETHBIX 334a4 C UCIIOJIb30BaHUEM (PU3UUECKUX MOJIE-
7€, TBOPUYECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

—pa3BUTHE YMEHUI HaOJI0/1aTh PUPOIHBIE SBJICHUS U BBIIOJIHATD OIBITHI, 1a00paTopHbIe paboThl U
HKCIIEpUMEHTANIbHbIE UCCIIE0BAHM C UCTIOIb30BaHUEM N3MEPUTENBbHBIX TPHOOPOB;

—OCBOCHHE MPUEMOB pabOTHI ¢ WH(popMaIuen HU3NIECKOTO COoAepKaHus, BKIOYasi WHYOpMAIUIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH; aHATN3 U KPUTUUYECKOE OIlEHUBaHNE MH(OPMAIIHH;

—3HAKOMCTBO cO cpepamu MpodeccruoHaIbHON AesITeNbHOCTH, CBSI3aHHBIMU C (DU3UKOW, U COBpEMEH-
HBIMH TE€XHOJOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHHSIX (PU3MUECKOIN HAYKH.

MECTO YYEBHOI'O IIPE/IMETA «®PU3UKA» B YHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO dusuka sBiaseTcst 00s3aTeIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO
obmero oopa3oBanus. JlaHHast mporpamma mpeaycMaTpuBaeT u3ydeHue (Gu3uku Ha 6a30BOM YPOBHE B
o0BEme 238 4 3a Tpu roa 00ydeHus 1o 2 4 B Heleio B 7 U 8 Kilaccax U 1o 3 4 B Henenmto B 9 kinacce B
TEeMAaTHYECKOM TUIAHUPOBAHUH JIJIS1 7 M 8 KJIIACCOB MPEIOaraeTcs pe3epB BPeMEHHU, KOTOPBIN YIUTEIb
MOJKET HCIIOIh30BaTh [0 CBOEMY YCMOTPEHHIO, a B 9 Klacce — MOBTOPUTEITHHO-0000IAI0NTHI MOTYITb.

7 kaace

Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMHU OKPY/KAKOLIET0 MUpa

®dusuka — Hayka o npupoje. SAsnenus npupoas (MC). dusznueckue sBICHUSI: MEXaHUYECKUE, Te-
JIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnueckue BenuyuHbl. M3Mepenue ¢uznyeckux BenuunH. duzndeckue npudopsl. IlorpemHocts



n3MepeHnii MexayHapoIHasi CUCTEMA €IMHULL.

Kak ¢u3uka u 1pyrue ecTecTBeHHbIE HAYKU U3Yy4aloT Npupoy. EcTecTBeHHO-HAyUYHBINH METO TO3HA-
HUS: HaOJIOICHHE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIBIIKCHHUE TUIIOTE3, IKCIIEPUMEHT I10 TTPOBEPKE
TUIOTE3, 00bsiICHEHHE HabojaeMoro siBjeHus. Onrucanue pU3N4ecKuX SIBICHUN C TOMOIIBI0 MOJICIEH.

Hemoncmpayuu

1. Mexanuueckue, TeIIoBbIe, 3JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnyeckue mMpruOOPsI U MPOIIeAypa IPSIMBIX H3MEPEHUN aHATOTOBBIM M IU(PPOBBIM MTPHOOPOM.

Jlabopamopnwvie pabomot u onvimul

1. Onpenenenue eHbI JEICHUS IIKAIbl U3MEPUTEIIBHOTO MPHU- OOpa.

2. U3mepeHue paccTosHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tena. 4. OnpeneneHne pa3MepoB MallbIx

Tel.

5. U3mepenue Temneparypsl py MOMOIIN KUJKOCTHOTO TEPMOMETPA U AaTUUKA TEMIIEPATYPHI.

6. [IpoBenenue nccine0BaHus MO IPOBEPKE TUIIOTE3bI: AATBHOCTD MOJIETA IIApUKa, MYIIEHHOTO FOpH-

30HTAJIBHO, TeM OOJIbIIIE, YeM OOJIBIIIEe BEICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHbIE CBEJE€HUS 0 CTPOEHUH BellleCTBA

Crtpoenue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOE-
HUE BEIIeCTBA.

JBwxenue vactuil BemecTBa. CBs3b CKOPOCTH JIBHIKEHHS YacCTHUIl C TeMiiepaTypoil. bpoyHoBckoe
neuxkenue, 1uddys3us. BzaumonelicTBrue 4acTuIl BEIIECTBA: MPUTSHKEHUE U OTTAIKMBAHHE.

ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHHUE T'a30B, )KUIAKOCTEH U TBEPABIX (KPUCTAIUIMYECKUX ) TEI.
B3aumocBsi3p Mexk 1y CBOMCTBaAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHHUSIX U UX aTOM- HO-MOJIEKY-
JpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu

1. HabGnronenue OpoyHOBCKOTO JABYKEHHS.

2. Habmronenue nuddysuu.

3. HabGmroienue siBieHUA, O0BSCHSIIONUXCS MPUTSDKEHUEM HITA OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padomol u onvimul

1. Onenka quameTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHueM GoTorpaduit).

2. OnbITH O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH O OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKCHHS.

Pa3nen 3. /IBu:xeHue u B3auMoaeiicTBHE TeJl

Mexannueckoe aBuwxeHue. PaBHomepHoe U HepaBHOMepHOe nBkeHHe. CkopocTb. CpenHss CKo-
POCTb IPU HEPABHOMEPHOM JIBM>KEHUH. Pacu€r myTH U BpeMEHU ABUKEHUSI.

SBnenve uHepuuu. 3aK0OH UHEpLUU. B3anmonelicTBre Tel Kak MPUYMHA U3MEHEHHS! CKOPOCTH JIBH-
KeHus Tell. Macca kak Mepa nHepTHOCTH Tena. [noTHOCTh BemecTBa. CBsI3b MIIOTHOCTH € KOJTMYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTRA.

Cuita kak XapakTepHucTUKa B3auMmoerncTBus Ten. Cuina ynpyroctu u 3akoH ['yka. MI3mMepenue cuibl ¢
MOMOIIIBIO TUHAMOMETpA. SIBIIeHUE TATOTEHUs U cuiia TsbkecTh. Cuia TSHKECTH Ha JIPYruX IIaHeTax
(MC). Bec tena. HeBecomocTs. CrioskeHHe CHII, HallpaBJICH-HBIX 110 OAHOM MpsiMoii. PaBHOEHCTBYIO-
mas cuit. Cuna Tpenus. TpeHue CKOJIBKEeHHS U TpeHue mokost. Tpenue B mpupoae u texauke (MC).

Hemoncmpayuu

1. HaOmronenne MEXaHUYECKOTO IBIKEHUS TEA.

2. I3MepeHue CKopoCTy MPSMOJIMHEITHOTO IBH>KCHHUS.

3. HabntoieHue siBieHHUs WHEPLHH.

4. HaGnroieHre M3BMEHEHHUsI CKOPOCTH MPU B3aUMOICHCTBUU TEI.

5. CpaBHEHHE MAcC MO B3AaUMOAECHCTBUIO TEJI.

6. CinoxxeHue cujl, HampaBJIEHHBIX 110 OJHON MPSMOI.

Jlabopamopuvie pabomot u onvimul
1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JABMKEHUS (IIapUKa B KUAKOCTH, MOJIEIH 3JIEKTPUUECKOTO

ABTOMOOMJIA U T. 11.).
2. Onpenenenue cpeHeil CKOPOCTH CKOJIBKEHUS OpyCKa WM [IapyKa M0 HAKIOHHOW MIOCKOCTH.



3. Onpenenenre IIOTHOCTU TBEPIOTO TENA.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsXKeHus (J1edopMaliun) MPyKUHBI OT IPUII0KEHHON
CHJIBI.

5. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tella U Xapakrepa
COIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

JaBnenne. CriocoObl yMEHbILIEHUS U yBEIMYEHMs JaBieHus. [laBieHne ra3a. 3aBUCUMOCTD J1aBJICHUS
raza ot 06béma, Temnepatypsl. [lepenaua gaBneHus TBEPABIMU TEJIaMU, KUIKOCTAMU U razaMu. 3aKOH
[MTackains. [THeBMaTH4yeckre MalIvHbL. 3aBUCUMOCTD JIABJICHUS KHUIKOCTU OT rryOuHsbl. ['mapocratuye-
ckuit nmapagokc. Coobmaronuecs cocysl. ['apaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u armocepHoe maBineHue. [IpuyMHBI CyIIeCTBOBaHUS BO3IYIIHOM OOOIOYKH
3emiu. OnbiT Toppuuenu. M3mepenune armocepHOro faBieHus. 3aBUCUMOCTh aTMOC(hEpHOro JaBiie-
HUS OT BBICOTHI HaJ1 ypoBHEM Mopst. [TpuGops! s u3mepeHust aTMoc(EpHOTo JaBICHUS.

JleiicTBHe )XUIKOCTH U ra3a Ha NOrpyXEHHOE B HUX TeJo. BriTankuBaromas (apxumenona) cuia. 3a-
koH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Hemoncmpayuu

1. 3aBUCUMOCTb AaBJIEHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenava naBieHUs )KUIKOCTBIO U Ta30M.

3. Coobmaromuecst cocypl. 4. ['uapaBaudeckuii mpecc.

5. IIposBnienue nericTBrs aTMOC(EepHOTO 1aBICHHUS.

6. 3aBUCHMOCTD BBITAJIKHUBAOILIEN CUIIBI OT 00bEMA MOrPYKEHHON YacTH TeJla U INIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIECH CUIIBI BECY BBITECHEHHOM JKHMJIKOCTH.

8. YcnoBue muiaBaHusl TeJ: IUIABaHUE WIIM TOTPYKEHHUE TeJl B 3aBUCUMOCTU OT COOTHOLIEHMSI IIIOTHO-
CTEH TeJa U KUJKOCTH.

Jlabopamopnuvie pabomot u onvimul

1. UccnenoBanue 3aBUCMMOCTH Beca Telia B BoJie OT 00bEMa MOrpyXKEHHOMN B )KUIKOCTh YaCTH Tela.

2. OnpeneneHye BhITAIKUBAIOIIECH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B AKUAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHUIIBI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl
Tena.

4. OnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOLIEH Ha TEJIO B XKU-
KOCTH, OT 00bEMa MOTPY>KEHHOM B KUAKOCTh YaCTH TeJA U OT IJIIOTHOCTHU KHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WiIM KOHCTPYUPOBAaHUE JIOJIKH U ONIPENETICHHE €€ IPY30I10IbEMHOCTH.

Pa3nes 5. PaGoTa n MoIHOCTD. JHEprus

Mexannyeckasi pabota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pbluar, O0J0K, HAaKJIOHHAsI TUIOCKOCTh. [IpaBuio paBHOBecus polyara. [Ipume-
HEHME IpaBUjIa paBHOBECHs pblyara K 0JI0Ky. «3o0yoToe mpaBuiao» MexaHnuku. KITJI mpocThIx MexaHus-
MOB. [IpocTbie MEXaHU3MBI B ObITY U TEXHUKE.

Mexannueckas 3Heprus. Kunernueckas 1 noreHuanpHas sHeprus. [Ipespaiienue oqHoro Bujia Me-
XaHUYECKON SHEPTUH B JPYroil. 3aKOH COXPAHEHUs YHEPTHUH B MEXAHUKE.

Hemoncmpayuu

1. IIpumepbl NPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimul

1. Onpenenenre paboThI CUIIBI TPEHUS P PABHOMEPHOM JIBUKEHHH TeJIa 0 TOPU30HTATBHON MOBEPX-

HOCTH.

2. UccnenoBanue ycnoBuil paBHoBecHs pbiyara. 3. M3mepenue KII/] naknonHoOM

IJIOCKOCTH.

4. 3y4yeHne 3aK0OHa COXPAHEHUS MEXAaHUYECKOW SHEPTUH.

7 kaacc

Pa3nen 6. TenyioBbIe IBJEHUA

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU CTPOSHUS BelecTBa. Macca u pa3mepsl
aTOMOB U MOJeKyd. OnbIThl, MOATBEPKAAIOIINE OCHOBHBIE MOJOKEHHUSI MOJEKYISIPHO-KMHETHUYECKOM



TEOPUH.
Mopenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSIHMIM BeecTBa. Kpucrammueckue u amopdHbie

tena. OObsICHEHUE CBOMCTB ra30B, )KHIKOCTEH M TBEPIABIX TEJl HA OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-

KHHETHYecKoi Teopun. CMaunBaHue U KaWUISIpHBIE siBJIeHUs. TerioBoe pacuiupeHre u cxaTue.

Temnepatypa. CBs3b TEMIIEPATYPhl CO CKOPOCTHIO TEIJIOBOIO JBUYKEHUS YacTUL. BHyTpeHHsIs 3HEp-
rusi. CriocoObl U13MEHEHHs] BHYTPEHHEH SHEPTUu: TeIUionepeaaya U coBepileHue padotel. Buasl temo-
nepeladyu: TEII0NPOBOJHOCT, KOHBEKIUS, U3ITYUCHHUE.

KonuuecTBo TemnoTsl. YaenpHas TEIUIOEMKOCThH BellecTBa. TernaooOMeH U TEemIOBOE paBHOBECHE.
VYpaBHeHue teruioBoro Oananca. [lnaBieHue u OTBepJeBaHWE KPUCTAUTMYECKUX BEIIECTB. Y IENbHAS
TertoTa TuaBinenus. [lapooOpasoBanue u konaencanus Mcenapenue (MC). Kunenue. Y nenbHas tern-
JoTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT aTMOC()EPHOTO 1aBICHUS.
BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y iejbHasi TEMJI0Ta CTOPAHHUS.

[Tpuntumner padotsl TerioBsix apurareneid KI1/] remmoBoro nurarens. TemioBeie qBUraTean u 3a-
umTa okpyxatomeit cpeast (MC).

3aKOH COXpaHEeHHsI U MIPEBPAICHHs] SHEPTUU B TEIOBBIX mporeccax (MC).

Hemoncmpayuu
. Habmonienue 6poyHoBckoro neuxkenus. 2. Habmonenue nuddysun.

. HabGnroenue siBeHu CMauuBaHMsI U KaWLTSIPHBIX SIBJICHUH.

. Habnronenue TemnoBoro pacivpeHus Ted.

. I3MeHeHune naBiieHus ra3a npu M3MEeHEeHUN 00bEMa U HarpeBaHUU WM OXJIAKICHUH.

. [IpaBuiia u3MepeHus TeMIeparypsbl.

. Buns! Teruionepenaun.

. OxJtaxieHue mpu COBEPIICHUH PaOOTHI.

. HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUJIAMHU.
10. CpaBHEHHUE TEINTIOEMKOCTEN Pa3IMYHbBIX BEILIECTB.

11. HabmroneHue KumeHwus.

12. HabmroaeHne mocTosIHCTBA TEMIIEPATyphI MPH TIIABJICHHUH.

13. Monenu TenIoBBIX ABUTATEIEH.

Jlabopamopuvie padomol u onvimul

. OnpITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO TPUTSKEHUS.

. OnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

. OnpITHI 1O HAOJIOIEHUIO TEJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEN.

. Omnpenenenue qaBieHUs BO3IyXa B OaJUIOHE IINPUIIA.

. OmBITBHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3/yXa OT €ro o0bEMa M HarpeBaHMs WU
OXJIAXKACHUSI.

. [IpoBepka runotes3sl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HaOnronenune u3sMeHEeH!sI BHYTPEHHEHN SHEpIUM Teja B pe3ysbTare TeIulonepe aul U paboThl BHEI-
HUX CHUJI.

. UccnenoBanue sBieHUs TEIIIOOOMEHA MPU CMEIIMBAHUN XOJIOIHOM U ropsiuell BOJBI.
9. OmpenienieHue KOIMYeCTBA TEIUIOTHI, MOIYYEHHOT0 BOJIOHM MpHU TEIUIOOOMEHE ¢ HAarpeThIM MeTajlInye-

CKUM IUJIMH]IPOM.

10. Onpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCapeHus.

12. Onpenenenrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

13. Onpenenenne yAaenbHONW TEIIOTHI IJIaBICHUS JIbJA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHUSA

Onektpusanusa Ten. J[Ba poga 3IeKTpUYEeCKHUX 3apsaaoB. B3auMoencTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTBH CHJIBI B3aUMOJCUCTBUS 3apSKEHHBIX TENl OT BEIHYWHBI 3apSAI0B U PACCTOSHUS
MEXy TeJIaMH).
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Onexrpuueckoe nojie. Hanpssk€HHOCTB 37€KTpUUecKoro nois. IIpuHnun cynepno3unum aieKTpude-
CKHX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux 3apsaoB. DineMeHTapHbIN iekTpuueckuit 3apsia. Ctpoenue atoma. [Ipo-
BOJHUKH U JTUAJIEKTPUKU. 3AKOH COXPaHEHUS JIEKTPUUECKOro 3apsja.

DJIEKTPUUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA. MICTOUHMKM TMOCTOSIHHOTO
ToKa. JlefCTBUS 3MEKTPUUYECKOrO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUUECKUNA TOK B
JKUJKOCTSX M razax.

Onektpuueckass nenb. Cuiia TokKa. DleKTpuueckoe HanpspkeHue. CONpOTHBIEHUE MPOBOAHMKA.
VY nenpHOE conpoTUBiIEHKE BellecTBa. 3akoH OMa a1 yuacTka nend. I[locienosarenbHoe U napauieib-
HOE COEIMHEHUE MTPOBOIHUKOB.

PaboTa 1 MOIIIHOCTE IEKTPUUECKOT0 TOKA. 3aKkoH Jxoynsa-JIeHma. DnekTpuueckue nenu 1 noTpeou-
TEJH AJIEKTPUUYECKOl s3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHBIE MarHUThHl. B3auMoJelcTBUE MOCTOSIHHBIX MArHUTOB. MarmuTtHoe mnoje. MarHuTHoe
noJie 3eMJIM U €ro 3HadeHue JUis *Ku3HU Ha 3emuie. OnbIT Opcerena. MarHuTHOE MOJIe 3JIEKTPUYECKOro
Toka. [[puMeHeHne 3eKTPOMarHuToB B TEXHUKE. JleiiCTBUE MarHUTHOTO TOJISI HA POBOAHUK C TOKOM.
DJIeKTpOABUTATENb OCTOSHHOIO TOKa. Mcronb3oBaHue 3JEKTpOABUTATENIC B TEXHUYECKUX YCTpPO-
CTBax W Ha TPAHCIIOPTE.

Onbitel @apanes. SIBnenue 3nnekTpoMarHuTHON MHAYKIUU. [IpaBuno JleHua. Dnekrporeneparop.
CriocoObl Moy4YeHus: JIEKTPUUECKOW SHEPrHU. DJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX MCTOYHHUKAX
SHEPTUH.

Hemoncmpayuu

1. DnekTpuzarus Ted.

2. J1Ba poJia SIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3aPsHKCHHBIX TEI.
3. YcTpoiCTBO U IEHCTBHE 3JIEKTPOCKOINA.
4. DnekTpocTaTudecKast MHIyKIUS.
5. 3aKOH COXpaHEHHUs PIEKTPUUECKUX 3aPSAI0B .
6. [IpoBOAHUKY U JUDJICKTPUKH.
7. MoaenpoBaHHe CUIIOBBIX JUHUM AJIEKTPUUECKOTO MoJsl. 8. ICTOYHUKH MOCTOSIHHOTO TOKA.
9. JleiicTBUSI 3JEKTPUUECKOTO TOKA.
10. DneKkTpuyecKHil TOK B JKUJIKOCTH .
11. T'a30BBIi1 pa3ps.
12. 3mepenue cuiibl TOKa aMIepMETPOM.
13. 3MepeHue 31eKTpUYeCcKOro HarpsKeHUsI BOJIbTMETPOM.
14. PeoctaTr 1 Mara3uH CONpOTUBIICHUH.
15. BzaumopeiicTBre MOCTOSTHHBIX MAarHUTOB.
16. MoaenupoBaHue HEBO3MOKHOCTH PA3EICHUS MOJIFOCOB MarHUTa.
17. MonenupoBaHrEe MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
18. OnbIT Opcrena.
19. MarnuTHOE 1oJie ToKa. DJIeKTPOMarHuT.
20. JleiicTBME€ MarHUTHOT'O MOJIsI HA TPOBOJIHUK C TOKOM.
21. DneKkTpoaBUTraTeNb MOCTOSTHHOTO TOKA.
22. UccnenoBaHue sIBIEHUS AIEKTPOMArHUTHOM MHIAYKITUU.
23. Onsbitel Dapajes.
24. 3aBUCUMOCTH HaIpaBJI€HUs! HHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
25. DnekTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomol u onvimul

1. OnBITHI O HAOTIOIEHUIO PTICKTPU3AINH TEJT MHIYKITUEH U TIPU CONTPUKOCHOBEHUH.

2. UccnenoBanue ASMCTBUS AIEKTPUUECKOTO TOJIA HAa MPOBOJIHUKHU U AUDJIEKTPUKH.

3. Coopka u npoBepka pabOThI TEKTPUIECKOHN IIEMU TOCTOSTHHOTO TOKA.

4. I3mepeHue u peryinupoBaHHUe CUIIbI TOKA.

5. 3mepenue u peryaupoBaHUE HANPSKEHUS.

6. lccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PEIUCTOP, OT COMPOTUBIICHUS PE3UCTOPA



U HaNpsKEHUS! Ha pE3UCTOpE.
7. OnBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOIO CO- MPOTUBIICHUS IPOBOJAHMUKA OT €ro
JUIVHBI, IUIOLIAIHU TIOIIEPEYHOr0 CEYEHMS U MaTepHalla.
8. [IpoBepka npaBuia CI0XKEHUS HAIPSDKEHUH ITPY IIOCIIEA0BATEIbHOM COEAMHEHNH JIBYX PE3HCTOPOB.
9. IIpoBepka npaBuiia AJisi CUJIbI TOKA MIPH NMAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
10. Onpenenenue paboThI IEKTPUUIECKOTO TOKA, UIYIIErO Yepe3 pe3ucTop.
11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILErO Yepe3 J1aM- IIOUYKY, OT HalPsKEHUS Ha HEH.
13. Onpenenenue KII/I HarpeBarens.
14. UccnenoBanne MarHUTHOTO B3aUMOJECUCTBHS ITOCTOSIHHBIX MarHUTOB.
15. 3ydyenue MarHuTHOTO MOJISl IIOCTOSTHHBIX MAarHUTOB MPU UX 00BETMHEHNUHU U Pa3/ICTICHHH.
16. UccnenoBanue efCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOAEUCTBHSI KaTYIIKH C TOKOM U MarHUTa OT
CHJIBI TOKA U HaIPaBJICHUS TOKA B KaTYyIIKE.
18. M3yuenue neicTBUS MarHUTHOTO MOJIsI HA POBOJHUK C TOKOM.
19. KoncTpyrpoBanue U u3yuyeHue paboThl JIEKTPOABUTaATENs .
20. Uzmepenune KIIJ] anekTpoaBUraTesibHOM YCTAaHOBKH.
21. OnbITHI IO UCCIENOBAHUIO SBICHUS JIEKTPOMarHUTHOM NHIYKIIMH: UCCIIEJOBAaHNE U3MEHEHNN 3Ha-
YEeHMsI U HaIlPaBJIEHUs] UHAYKLIHOHHOTO TOKa.
8 kuacc
Pa3nes 8. Mexanuveckue siBJIeHUsI
Mexannueckoe nBrmxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXaHHUYeE-
CKOT0 JIBUKEHHS. PaBHOMEPHOE NPSIMOJIMHENHOE NBHKEHUE. HepaBHOMEPHOE PSMOIMHEUHOE JIBHXKE-
Hue. CpellHss 1 MTHOBEHHAsi CKOPOCTh Teja IIPU HEPAaBHOMEPHOM JIBUYKEHUU.
VYckopenue. PaBHoyckopeHHOE npsMouHeHoe aBmkenne. CBodoanoe naaenue. Onwitel ['anumes.
PaBHOMepHOE IBMKEHUE 110 OKpYXHOCTU. [lepros u yactora obpatienus. JInneitHas u yrionas CKo-
poctu. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.
Ilepssriit 3akoH Herorona. Bropoii 3akon Herotona. Tperuii 3akon HetotoHa. [IpuHumn cyneprnosu-
11U CHIL.
Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHus: cuila TpEHHUS CKOJIb)KEHHUs, CHJIa TPEHHUS MTOKOS, IpYyTrHe
BUJIbI TPEHHUS.
Cuna TsDKeCTH M 3aKOH BCEeMUPHOT'O TATOTEHU. Y CKOpeHHe CBOOOHOTO NnajieHus. [IBikeHue IiaHeT
Bokpyr Connua (MC). IlepBas kocmuueckas ckopocTs. HeBeCOMOCTb U Meperpy3KHu.
PaBHOBecue marepuanbHOil Touku. AGCo0THO TBEPIOE Teno. PaBHOBecHe TBEPAOIo Teja ¢ 3aKpen-
JIEHHOM OCBhIO BpalieHus. MoMeHT cuiibl. LIeHTp TskecTH.
Nmnynec tena. 3menenne umnyinbsca. Miynbe cuibl. 3aKOH COXpaHEHHUsS] UMITyJIbca. PeakTuBHOE
newkenue (MC).
Mexanunueckas paboTa 1 MOITHOCT. PaboTa cuil TSKECTH, YIpy- TOCTH, TpeHHs. CBA3b SHEPIUu U
pabotsl. [loTeHnanbHas 3Heprus Tea, NOIHATOro Haj MOBEPXHOCThIO 3eMiin. [loTeHnnanbHas sHep-
rus cxaTo npyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOW DPHEPTUH. 3aKOH COXPAHEHHUS
MEXaHNYECKON YHEPTUH.
Hemoncmpayuu
1. HabmoieHne MexaHn4ecKoro JBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TeJl OTCUETa
. CpaBHeHMeE nyTel U TPaeKTOPUM ABMXKEHUS OJHOTO M TOTO YK€ T€Ja OTHOCUTEIBHO PAa3HBIX TEN OT-
cu€ra

. I3MepeHmne ckopocTu U YCKOPEHHMSI IPSIMOJIMHENHOTO IBUKEHUS.

. UccnenoBanme Npu3HaKoB paBHOYCKOPEHHOTO ABUKEHUS

. HaGnroenue BuKeHuUs Tema 1o OKpy>KHOCTH.

. Habmoienne Mexann4eckux siBJIeHUH, MPOUCXOIAIINX B cucTeMe oTcuéra «Tenexka» npu e€ pas-
HOMEPHOM M YCKOPEHHOM JIBM)KEHUHM OTHOCHTEIBHO KaOWHETa (PU3HKH.

. 3aBUCUMOCTh YCKOPEHHMsI TeJla OT Macchl Tejla U IEHCTBYIOIIENH Ha HETO CUJIBI.

8. HaGutoieHre paBeHCcTBa CUIT TP B3aUMO/IEHCTBUHM TEll.
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9. 3meHeHue Beca Teaa IpU YCKOPEHHOM JIBHXKCHUH.
10. Ilepenava umnynbca Mpy B3aUMOICUCTBUM TEJI.
11. IIpeoOpa3oBaHus S3HEPTUU ITPU B3aUMOJICHCTBUU TEIL.
12 CoxpaneHue uMnyJsbca npv HEYNPYromM B3auMOJICUCTBUH.
13. CoxpaneHnue uMIyibca npu adCoIOTHO YIIPYTroM B3aUMOJIEHCTBUU.
14. HaGnroneHne peakTHBHOTO JIBUKCHUSI.
15. CoxpaHeHne MEXaHMUYECKOM HEPTUU IPU CBOOOHOM NAJCHUH.
16. CoxpaHeHre MeXaHMYECKON SHEPIUH MPH JIBKEHUH TeJia MOJ] AeHCTBUEM IPY>KUHBI.
Jlabopamopnuvie pabomot u onvimul
1. KoHcTpynpoBaHue TpakTa JJi pa3roHa ¥ JAJIbHEUIIEro paBHOMEPHOrO ABMKEHUS IIapUKa WU Te-
JIEXKKH.
2. Onpenenenue cpeiHeN CKOPOCTH CKOJIbKEHUS OpyCcKa MU IBUYKEHUS [IaprKa M0 HAaKJIOHHOM Iuioc-
KOCTH.
3. OnpeneneHune yCKOpEHUs Tejla IpU paBHOYCKOPEHHOM JIBUKEHUU 11O HAKJIIOHHOM IUIOCKOCTH.
4. VccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBIKEHHH 0€3 HayalbHOU
CKOPOCTH.
5. IlpoBepka runotressl: €Clii Npy PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aJIbHOM CKOPOCTH ITyTH OTHO-
CATCA KakK psiJi HEUETHBIX YMCEN, TO COOTBETCTBYIOLIUE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.
6. UccrnenoBaHue 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJILHOTO JIaBJICHHUS.
7. Onpenenenuie kod(hduieHTa TpeHus: CKOJIbKEHUSI.
8 Onpenenenue KECTKOCTU MPYKUHBDI.
9. Onpenenenue pabOTHl CHIIBI TPEHUSI TIPU PABHOMEPHOM JBHKEHHH TeJa M0 TOPU30HTAIbHON TO-
BEPXHOCTH.
10. Onpenenenue paboThl CUITBI YIIPYTOCTH MPHU MOABEME Tpy3a C UCIOIb30BAHHUEM HEMOJBUKHOTO U
MOJIBUKHOTO OJIOKOB.
11. U3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.
Pa3nesn 9. Mexanuveckue KoJie0aHUsI U BOJHBI
KonebarenbHoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMIA: MEepHO/], YacTOTa, aMIUIUTYA.
MaremaTuueckuil U Ipy>KMHHBINA MasTHUKH. [IpeBpaliienue s3Hepruu npu KojaedareIbHOM JBUKEHUH.
3aryxaromue konebanus. Beinyxnennsie konebanus. Pesonanc. Mexanunueckue BosHbl. CBoOMCTBa
MEXaHUYECKHUX BOJH. [[po10IbHBIE U MTONIEPEYHBIE BOHBI. [[JIMHA BOJIHBI U CKOPOCTh €€ pacipoCcTpaHe-
HUs. MexaHn4ecKre BOJIHBI B TBEPOM Tene, ceiicmuueckue BoiaHbl (MC).
3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. Hdpa3Byk u yapTpa3ByK.

Hemoncmpayuu

1. HaGnronenue koneGaHuii Tes O IeHCTBUEM CHUJIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. Habnronenue xosnebaHuil rpy3a Ha HUTH U Ha NPY>KUHE .

3. HaGmroieH1e BIHYKIEHHBIX KOJIEOAHUH 1 pe30HaHca.

4. PacripocTpaHeHne MPOJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

5. HaGnroieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomol u onvimul

. OnpenieneHne 4acToThl U epUoAa KojaeOaHUi MaTeMaTHYECKOTO MasiTHHUKA.

. Onpenenenue 4acTOTHI U MepHOJa KoleOaHUH MPY>KUHHOTO MasiTHUKA

. UccnenoBanue 3aBUCMMOCTH IiepUoa KojJeOaHni MOIBEIIEHHOTO K HUTHU Tpy3a OT IJIMHBI HUTH.

. UccnenoBanue 3aBUCUMOCTH MEPHO/1a KOJIEOAHUH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

. [IpoBepka HE3aBUCHMOCTH Nepuo/ia KosuebaHuil rpy3a, HOoABEIEHHOTO K HUTH, OT Macchl Ipys3a.

. OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEPHOa KoJeOaHUH MPYKUHHOTO MasiTHUKA OT Macchl
rpy3a U XKECTKOCTHU IIPYKUHBI.

7. N3mepenue ycKopeHHst CBOOOIHOTO MaCHUSI.

Pa3zpnen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DJEeKTPOMAarHUTHOE T0JIe. DIEKTPOMarHuTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMarHUTHHIX BosH. [lkana

AN B W~



AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHUE 371€KTPOMArHUTHBIX BOJIH Il COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu

1. CBoMCTBa IEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie pabomot u onvimal
W3yuenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBbIO MOOMIIBHOTO TenedoHa.

Pa3zgen 11. CBeToBLI€e IBJIEHUS

JlyueBas Monenb cBera. Mctounuku ceera. IIpsimonuHeiiHOe pacnpocTpaHEHHE CBETA. 3aTMEHMS
Comnua u JIynel. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHs CBETA.

[Tpenominienue cBera. 3aKoH npesiomieHus ceera. [lonHoe BHyTpeHHee oTpaxeHue cera. Mcnomnab3o-
BAHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOIAX.

Jlunza. Xox nydeii B mH3e. OnTudeckas cuctema (oToarmapara, MEKpockona u Teneckona (MC).
I'na3 xak ontrueckas cucrema. biM3opykocTh U JalbHO30PKOCTb.

Paznoxenne Genoro cera B cnekTp. OnbiTel HptoToHa. Clio)keHne CeKTpalbHBIX IBETOB. Jlucmep-
Ccusl CBETa.

Hemoncmpayuu
[IpsiMonuHEHOE paclIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.
[Tonydenue n306pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomiienne ceera.
OnTUYEeCKUN CBETOBOI.
Xon nydeit B cobuparouiei JuH3e.
X0 ny4del B pacCeuBaroLIeH JINH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[TpunHnmn neiicTBus goroanmnapaTa, MUKpPOCKONA U TEIECKOIIA.
Mopens rnasa.
11. Pa3znoxxeHue 6em0ro cBeTa B CIEKTP.
12. Tlony4yenue Genoro cBeTa Npu CI0KEHUU CBETAa Pa3HbIX LIBETOB.
Jlabopamopuvie padomol u onvimul
1. UccrnenoBaHue 3aBUCMMOCTH yIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yrJja MMaJIeHusl.
2. M3yueHne xapakTepuCTHK U300pakeHus peMeTa B IIJIOCKOM 3epKalle.
3. UccnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIIEHHS CBETOBOTO JIyya OT yrJja [aJIeHUsl Ha TPaHuIIe
«BO3JyX—CTEKIION.
. IMomyuenue n300pakxeHnii ¢ MOMOILBIO COOMPAIOLIEH JTNH3HI.
. Onpenenenne GOKYCHOrO pacCTOSIHUSI U ONITUYECKOM CHIIBbI cOOMparoIeil INH3BI.
. OnBITHI IO Pa3JIoKEHUIO OEJI0T0 CBETa B CIIEKTP.
. OnbITHI IO BOCHIPUATHIO IIBETA PEAMETOB MPHU UX HAOIIOJACHNUH Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 12. KBantoBble siBJIeHUs

OmnsiThl Pezepdopna u miianerapHast Moenb aroma. Monens aroma bopa. Mcnyckanue u moromieHue
ceera aromMoM. KBaHThI. JIMHEYaThIE CIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, 6eta- 1 ramma uznyuenus. CtpoeHre atoMHoro siipa. Hykinonnas mo-
JIeJIb aTOMHOTO sA1pa. M30Tomnsl.

PanuoaxtuBHble npeBpamienus. [lepron noiaypacnana aTOMHBIX SIED.

SAnepHbie peakuy. 3aKOHBI COXpPAHEHUS 3apsI0BOTO U MacCOBOTO YHUCEN. DHEPTUs CBSI3U aTOMHBIX
anep. CBa3p Macchl ¥ oHepruu. Peakiuu cunTesa u nenenus saep. Mecrounnku sHepruu ComaHua U 3BE37
(MC).

Snepnas sHepretuka. /leiicTBus pagroaKTUBHBIX M3Ty4eHUN Ha kuBble opranu3msl (MC).

Hemoncmpayuu

1. CeKTpbl U3JIy4€HHUS U TOTJIOLICHHUS.

2. CHexTpbl pa3IuyHbIX ra3oB.

3. CnexTp BoAopoJa.
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4. Habmoaenue TpekoB B kamepe BuibcoHa.
5. Pabora cuéTunka MOHH3UPYIOMINX U3ITYICHH.
6. Perucrpanus uzinydeHus: IpupOIHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuvie pabomovt u onvimul

1. HabmroieHue CIUTONIHBIX U IMHEHYAThIX CIEKTPOB U3JIYUCHUS.

2. UccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY IyTH (110 hoTorpadusim).
3. 3mepenue painoakTUBHOTO (poHA.

I[HoBTOpUTENBbHO-00001IaI0IIUI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIINI MOAYITh TPEIHA3HAYCH AJII CHCTEMATU3aIUK 1 0000IICHHS TPEeIMET-
HOTO COJIEpP’KaHUS M OMbITa JIEATEIBHOCTH, TPUOOPETEHHOTO MPHU M3YUYEHUHU BCEro Kypca (U3MKH, a
TaKXe 715 oAroToBKH K OCHOBHOMY rOCY/IapCTBEHHOMY dK3aMeHY 10 (hru3HKe 17151 00y4JaromuXxcsl, Bbl-
OpaBIIMX ATOT YYCOHBIN MIPEAMET.

[Ipu u3yyeHUn AAHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUJBI JIEATEILHOCTH, HA OC-
HOBE KOTOPBIX 00€CTIeYnBaETCs TOCTHKEHNE TPEIMETHBIX U METa MPEAMETHBIX MIaHUPYEMbIX PE3YIib-
TaTOB 00y4eHusi, GOPMHUPYETCS €CTECTBEHHO-HAYYHAS TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HC-
CJIeIOBaHMS SBICHUIN MPHUPOJABI U TEXHHUKH, OBJIAJCHHUE YMEHUAMU OOBICHITH (U3UUYECKUE SIBICHUSA,
MIPUMEHSS MMOJyYEHHBIC 3HAHUS, PEIIaTh 337]a4M, B TOM YHCJIe KaUeCTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpyuHUMNIManbHO AEATENbHBIN XapaKkTep JaHHOTO pa3jiea peain3yercs 3a CUET TOTO, YTO yJalluecs
BBITIOJIHSIFOT 33JIaHUs, B KOTOPBIX UM IIPEJIaraeTcs:

- Ha OCHOBE MOJYYCHHBIX 3HAHUH PaclO3HaBaTh U HAYYHO OOBICHATH PU3NUYECKHE SIBIICHUS B OKpYKa-
FOIIEH TPUPOJIE U MIOBCEAHEBHOM )KU3HH;

- HUCIIOJIb30BAaTh HAYYHBIE METOJIbI UCCIEIOBAHUS (PU3UYECKUX SIBJICHUN, B TOM YHCIE JIJISl IPOBEPKU
TUIIOTE3 U MOJIYYEHHS] TEOPETUYECKUX BBIBOJIOB;

- OOBSICHATH HAyYHBIE OCHOBBI HaN0OOJIEe BaXKHBIX JIOCTHKEHUN CO- BPEMEHHBIX TEXHOJOTHUMN, HAIIPH-
Mep, TPaKTUYECKOI'0 UCIOJIb30BAaHUS PA3IMUYHbIX UICTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA Ipe- Bpa-
IICHUSI U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB YHEPTUH.

Kaxxgast u3 TeM 1aHHOTO pasjerna BKIIOYAeT HKCIEPUMEHTaIbHOE HccieoBaHue 00001aronero xa-
paktepa. Pa3nen 3aBepiaeTcst mpoBeIeHUEM TMarHOCTUYECKOHN U OIEHOYHOM pabOoTHI 3a KypC OCHOBHOM
LIKOJIBL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

N3yuenue yueOHoro npeamera «Pu3rka» Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHus JOJIAKHO o0ec-
MeYNBATh JOCTHKEHUE CIEAYIONINX JMYHOCTHBIX, META MPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3VYJIBTATHI

Ilampuomuuecxkoe éocnumanue:

—TIPOSIBIICHHE UHTEpeca K UCTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (pU3NYEeCKON HAYKH;
—IIEHHOCTHOE OTHOIIIEHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.

I'parxcoanckoe u 0yxoeno-upascmeennoe 60CRuUmManue:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KJIEHHH OOIIECTBEHHO-3HAYUMBIX U dTHYECKUX MPOOIEM,

CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUIN (PU3UKU;

—OCO3HAHUE BAKHOCTH MOPATHHO-3TUYECKUX TTPUHITUIIOB B JAEATEILHOCTH YIEHOTO.

Icmemuueckoe 6ocnumanue:

—BOCTIPHUSITHE ICTETUUECKUX Ka4eCTB (PU3MUECKON HayKU: €€ TapMOHHUYHOTO ITOCTPOCHHUSI, CTPOTOCTH,

TOYHOCTHU, TaKOHUYHOCTU. Ifennocmu nayunozo no3nanusn:

—OCO3HaHMUE IIEHHOCTH (U3MYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPa, OCHOBHI pa3-

BUTHS TEXHOJIOTHUM, BaXKHEN- IEN COCTABIIAIOIIEH KYJIBTYPBI;

—Ppa3BUTHE HAYYHOU JTHO003HATEITLHOCTH, HHTEPECa K UCCIIEOBATEIHCKON ACITEIHHOCTH.

Dopmuposanue Kyabmypol 300p08b3 U IMOUUOHATLHO20 OJ1A20N0YYUA:
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—OCO3HaHHUE IIEHHOCTU 0E30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BaXKHO-
CTH IIpaBHJI 0€30I1aCHOTO MOBEJCHUS Ha TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUECKUM U TEIIOBBIM 000-
PYIOBAaHHUEM B JIOMAITHUX YCIOBHSIX;

— (hopMupoBaHHe HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMKUOKY U TAKOTO Ke Mpasa y Apy-
roro 4eioBeKa.

Tpyooeoe socnumanue:

—AaKTHUBHOE y4acTHE B PELICHUHU MTPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIa, Kpasi) TEXHO-
JIOTUYECKON U COLMATbHON HAMpaBICHHOCTH, TPEOYIOUIUX B TOM Uncie U (U3HUECKUX 3HAHUM;

—MWHTEPEC K MPAKTUIECKOMY U3YUCHHUIO Mpodeccuid, CBI3aHHBIX ¢ (DU3HKOM.

DKonozuueckoe eocnumanue:

—OpHCHTAllUs HAa TPUMEHEHHE (M3MUYECKUX 3HAHUU IS pelieHUs 3a7ad B O0JIACTH OKPYKArOMICH
Cpe.ibl, IUIAHUPOBAHMSI TIOCTYIIKOB U OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUH JIJIsl OKpPY>KaIOIIEH cpebl;

—O0CO3HaHHE IT00AIEHOTO XapaKTepa AKOJIOTHUECKUX MPOOIIEM U IMyTeH UX PEIICHHSL.

Aoanmayusa od0yuarouie2oca K UsMEHANWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPeObl:

—TII0TPEeOHOCTH BO B3aWMO/ICHCTBUY MPH BHITIOJTHECHUH UCCIICIOBAHUIN 1 TIPOSKTOB (PU3MUECKOM HATIPaB-
JICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM JPYTHX;

—TIOBBIIIIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JIEATEIbHOCTB;

—T0TPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM UnCie POPMYIUPOBATH UJEH, IIOHATHUS, TUIIO-
TEe3bI 0 (PU3MUECKUX OOBEKTAX U SIBJICHHSIX;

—O0co3HaHue e(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

—IJTAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (DU3MYCCKHUX 3HAHUM;

—CTpeMIICHUE aHaJM3UPOBATh M BBISBISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BAHNEM (PU3MUECKUX 3HAHUM;

—OIIEHKa CBOUX JCHCTBHI C yuéTOM BIMSHUS Ha OKPYXKAIOLIYIO CPelly, BO3MOKHBIX TTI00aTbHBIX TT0-
CJIEJCTBHIA.

METAIIPE/IMETHBIE PE3VJIbTATbI

YHuBepcanbHbIe T0O3HABATEIbHBIE ICUCTBUS
bazoevie nozuueckue oeiicmeus:

—BBISBJISTh U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHH);

—YCTaHABJIMUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMK, OCHOBAHUS 7151 000OIIEHHS U CPAaBHEHUS,

—BBISBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (haKTaX, JaHHBIX U HAOJIOICHUSIX,
OTHOCSIIINXCS K (PU3MUECKUM SIBICHUSM;

—BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3yUYeHUH (PU3UUYECKUX SIBIICHUN U TIPOIIECCOB; IeTIaTh
BBIBO/JIBI C HICTIOIB30BAaHUEM JEAYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHH, BEIIBUTATh TUTIOTE3BI O
B3aUMOCBSI3SX (PU3MUECKUX BEJIMYMH;

—CaMOCTOSITEIHHO BEIOMpATh CcIoco0 perieHus: yueOHon pusndeckoit 3aaun (CpaBHEHNE HECKOIBKUX
BAapUAHTOB PEIICHUS, BbI- 00p HanboJiee MOAXOASAIIETO C YIETOM CaMOCTOSTEIbHO BBIICIEHHBIX KPH-
TEpUEB).
bazoevie uccnedoeamenvckue oeiicmeus:

—HCIO0JIb30BaTh BOMPOCHI KaK HUCCIE0BATENbCKUM HHCTPYMEHT MO3HAHUS;

—TIPOBOJUTH TI0O CAMOCTOSITEIBHO COCTaBICHHOMY TUIAHY OTIBIT, HE- CIOKHBIA (PU3UIECKUN IKCIIEPH-
MEHT, He0OJIBIII0e UCCIIeIOBaHNE (PU3HUECKOTO SBJICHHUS,

—OIICHUBATh Ha IPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMAIIHIO, MTOTYICHHYIO B X0JI€ UCCIICIOBAHMS
WJIU DKCIIEPUMEHTA;

—CaMOCTOSATEIHHO (HOPMYTUPOBATH 0OOOIIEHUS M BBIBOBI 110 pe3yJbTaTaM MPOBEAEHHOTO HAOII0 /1e-
HUS, OTIBITA, UCCIIEIOBAHMS;

—TPOTHO3UPOBATh BO3MOKHOE JajibHEHIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a TAKXKE BBIIBUTATH
MPEIOJIOKEHUS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmauueii:

—TIPUMEHSTH Pa3JINYHbIE METObI, THCTPYMEHTHI M 3alPOCHI MIPH TOUCKE U 0TOOpe MH(pOpPMAIUU WITH
JAHHBIX ¢ YIETOM TIPEIOKEHHOW y4eOHON (DU3nIecKoi 3a1aum;

—aHaJIu3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH NH(DOPMAIIMIO PA3TUYHBIX BUAOB U (hOpM



MPE/ICTABIICHHUS;

—CaMOCTOSITEILHO BBIOUPATh ONTUMAIBHYIO (hOpMY IIpeCTaBICHHs] HHPOPMALMK U UIUTIOCTPUPOBATH
pelaeMbie 3a/1a4 He- CIIOKHBIMU CXEMaMH, THarpaMMaMu, HHOW rpauKoi U X KOMOMHAIIHSIMH.

VYHuBepcaabHble KOMMYHUKATUBHBIE I€HCTBUS
Obwenue:

—B Xo7e 00cyxaeHus ydeOHOTO MaTepuaia, pe3yJibTaToB Jab0paTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOITPOCHI T10 CYIIECTBY 00CYK/1a€MOW TeMbl U BBICKA3bIBaTh UJICH, HAIICJICHHbBIC HA PEIICHUE 3a/1a4u
U ToJiiepKaHue 01arokenaTeaIbHOCTH OOIIEHHUS;

—COIIOCTAaBIISATh CBOU CYXJCHUS C CYXKICHUSMHU JAPYTUX YYACTHUKOB JIMajora, OOHAPY>KUBATh pa3iiv-
YUE U CXOJCTBO NO3ULUK;

—BBbIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—I1yOJIMYHO MPEJCTABIATH PE3YAbTAThl BBIMOJIHEHHOTO (PU3UUYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIe10-
BaHUs, IPOEKTA).

Coemecmnasn oesmenbHocmb (COMPYOHUUECMEO):

—TIIOHUMATh ¥ UCTOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYATHHOW PabOTHI MPH PEIICHUH
KOHKPETHON (hU3UUYECKOI MPOOIEeMBbL;

—IIPUHAMATh LEJIU COBMECTHOM JAEATEIbHOCTH, OPTAHU30BBIBATh JECHUCTBUS M0 €€ JOCTHKEHHUIO: pac-
MpeNesTh PO, 00CYKIaTh MPOLIECCHl U PE3YNbTaThl COBMECTHON paboOThl; 000011aTh MHEHUS He-
CKOJIBKHX JIFOJICH;

—BBIMIOJIHATH CBOIO YacTh PabOTHI, IOCTUrasi KAYECTBEHHOT'O pe3yJbTaTa [0 CBOEMY HAIIPaBICHUIO U
KOOPJIUHUPYS CBOM JICUCTBUS C APYTHUMH YJICHAMU KOMAH/IbI;

—OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUIN MPOIYKT MO KPUTEPHSIM, CAMOCTOATEIHHO cPOpMyITH-
POBaHHBIM yYaCTHUKAMU B3aUMO/ICHCTBUSI.

VYHuBepcanbHbIE peryIssTUBHBIEC TEHCTBUS
Camoopzanuzayusa:

—BBISBIIATH NMPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIUSIX, TPEOYIOUUX AJS pelieHus PU3nIecKuX
3HAHHM;

—OPHUEHTUPOBATHCS B PA3IMYHBIX MMOAXO0/aX MPUHATUS PeUIeHUH (MHIUBUAYaTbHOE, IPUHITHE pelle-
HUS B TpYIIIE, IPUHATHE PELIEHUI TPYyNIoi);

—CaMOCTOSITEIbHO COCTABIIATH aITOPUTM pellieHus (pU3n4eckor 3a/auu WU TJIaHa UCCIEeIOBaHUS C
Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH MIpe/ijiaraeMble Ba-
PUAHTHI pELIEHU;

—1eNaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxonumpons (pepnexcusn):

—1aBaTh aJICKBATHYIO OIIEHKY CUTYallUu U TIpejiarath miaH e€ nu3MEeHEHNs,

—OOBSICHITh MPUYNHBI JOCTHUKEHHS (HE TOCTHKEHHS) Pe3yIbTaTOB IeATEIbHOCTH, JaBaTh OLICHKY MPH-
00peTEHHOMY OTIBITY;

—BHOCHUTH KOPPEKTHUBBI B ICATEIHHOCTH (B TOM YHUCIIE B XOJI BBITIOJI-HEHUS (DU3UUECKOTO HCCIET0BAHUS
WJIU TIPOEKTA) Ha OCHOBE HOBBIX 00CTOATENHCTB, H3MEHUBIIIMXCS CUTYallUi, YCTAHOBJIEHHBIX OITHNOOK,
BO3HHUKIIUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATa 1IETTU U YCIOBHUSM.

ImoyuonanvHvlil UHMeENIeKM

—CTaBUTh ce0s HA MECTO JIPYTOro YEIOBEKa B X0/I€ CTIOpa WU IMCKYCCUH HAa HAYIHYIO TEMY, TOHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.

Ilpunamue ceoa u opyzux:

—TIpU3HABaTh CBOE MPABO Ha OMMUOKY MPU perieHnH (HU3NUECKHX 3a7a4 WM B YTBEPKICHUIX HA HAYY-
HBIE TEMBI U TAKOE e MPaBO JPYroro.

I[MPEAMETHBIE PE3YJIbTATBI
7 xaace

[TpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXxkaTb (POPMUPOBAHHE y O0yUaroIUXCs
YMEHHMN:
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—HCIIOJIb30BATh MOHATHUS: (PU3NYECKUE U XUMHUECKUE SBJICHUS; HAOIIOICHIE, SKCTICPUMEHT, MOJIEIb,
TUIO0TE3a; €AMHULBI (PU3MUECKUX BETTMUHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BelecTBa (TBEP-
70€, KHUJIKOoe, Ta3000pa3Hoe); MEXaHUYeCKOe JABIKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSMOIIH-
HEefHOE), TPAaeKTOpHs, paBHOAEHCTBYyIomas cui, Aegopmaius (ymnpyras, IjacTHUuecKas), HEBeco-
MOCTb, COOOIIAIOIINECS COCY/IBI;

—paznuyuath aBieHus (AudQy3us; TemIoBoe IBUKEHUE YaCTHUI] BEIIECTBA; pABHOMEPHOE JIBHKEHUE;
HEpPaBHOMEPHOE ABUKEHUE; MHEPIIMS; B3AUMOJICHCTBUE TEII, pABHOBECHE TBEPIBIX TN C 3a- KPEIUIEH-
HOM OCBIO BpallleHUsl; iepeaaya JaBieHus TBEPABIMU TEIaMHU, KUAKOCTIMHU U ra3aMu; atMocdepHoe
JIaBJICHUE; TUIaBaHUE TeJl; MPEeBPAIlleHUs] MEXaHUYECKON SHEPruM) MO OMUCAHUIO UX XapaKTEePHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHE;

—pacro3HaBaTh NPOSBICHUE M3YUYCHHBIX (PHM3UYECKHUX SIBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIIEC
dbuznyeckue SBIEHUS B MPU- POJIE: MPUMEPHI JABIKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOM U He-
JKUBOU TIPUPOJIC; ACUCTBUE CHIIBI TPEHHS B IPUPOJIC M TEXHUKE; BIUSIHUE aTMOCHEPHOTO JaBICHUS
Ha KUBOM OpraHu3M; IJIaBaHUE PbIO; ppIYary B TeJe YeI0BeKa; IPH STOM MEPEBOIUTH MPAKTUUYECKYIO
3a/1a4y B yueOHYIO, BBIICTISTH CYIIICCTBCHHBIE CBOMCTBA/IPU3HAKH (DU3UYECKHX SBJICHHIA,

—OMNUCHIBATh U3YUEHHBIE CBOMCTBA Tell M (DU3MUECKUE SIBICHUS, HUCTHOJb3Ys (HU3UUECKUE BEIUYUHBI
(mMacca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTbh, CPEIHSISI CKOPOCTh, CHJIA YIIPY- TOCTH,
CHUJIa TSOKECTH, BEC Tella, CUJia TPEHUs, 1aBlieHne (TBEPAOTO Tela, JKUIKOCTH, Ia3a), BHITATKUBAIOIIAS
CWJIa, MEXaHWYECKasi paboTa, MOITHOCTD, TUICYO CHJIBI, MOMEHT CHUIBI, KOO (HUIIUEHT IOJIE3HOTO JCH-
CTBUSI MEXaHHU3MOB, KHHETHYECKAs U MOTEHIMAIbHASI SHEPTHs); IPU OMUCAHHUH MPABUIBHO TPAKTO-
BaTh (PU3UYCCKUI CMBICT UCIOJIb3YEMBIX BEIMYHMH, MX 0003HAUCHUS U CIUHUIBI (PU3HUSCKUX BEIIH-
YHH, HAXOAUTh (POPMYIIBI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIIMYMHAMH,
CTPOUTH TpapUKN U3YUYCHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEJH- YHH;

—XapaKTepru30BaTh CBOMCTBA TeJ, (U3UUYECKUE SIBJICHUS U MPOIECCHI, UCIIONb3Ys MPaBHIa CI0KEHUS
cui (BHONb OAHOM mpsiMoii), 3aKoH ['yka, 3akon Ilackans, 3akoH Apxumesna, MPaBUIIO PaBHOBECUS
pblyara (0J10Ka), «30JI0TO€ MPABHUIIO» MEXAHUKH, 3aKOH CO- XPaHEHHUSI MEXaHUYECKOW YHEPTHH; MPH
ATOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alACHIBATH €T0 MATEMAaTHIECKOE BHIPAKCHHUE;

—OOBSICHIATh (U3UYECKUE SBIICHUS, TPOIIECCHI U CBOWMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATh TPUUYUHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00b-
siCHEeHUE U3 |—?2 JOrMYecKUx I1aroB ¢ OMOpol Ha 1—2 U3y4EeHHBIX CBOICTBAa (PU3NYECKUX SABICHUM,
(bu3nYeCcKuX 3aKOHa WU 3aKOHOMEPHOCTH;

—peniath pacu€THbIe 3a7aun B 1—2 MeHCTBUS, UCTIOIB3Ys 3aKOHBI U (hOPMYIIbI, CBs3bIBAIONINE (HU3H-
YeCKHe BEJIMUYMHBI: HA OCHOBE aHaJlM3a YCJIOBHUS 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, TOJICTABIATh
dbuznyeckrue BeTUYUHBI B POPMYIIBI U MPOBOJIUTE pac- Y€Thl, HAXOUThH CIIPABOYHBIC JaHHBIE, HEOO-
XOJMMBIE TS pEIIeHUs 3a/1a4, OLICHUBATh PEATMCTUYHOCTh MOJYUeHHON (PU3NUYECKON BETUUNHBIL,

—pacrno3HaBaTh MPoOIEMbl, KOTOPbIE MOKHO PEUIUTH MPH MOMOIIU (PU3NIECKIX METOJOB; B O CAaHUH
MCCJIEIOBAHUS BBIJIEISATH MPOBEPSIEMOE MTPEATIONOKEHHE (TUIIOTE3Y), pa3nyaTh U MHTEPIPETUPOBATH
MOJTyYEHHBIN Pe3yNbTaT, HAXOIUTh OIIMOKH B XOJI€ OTIBITA, JIENIaTh BHIBOJIBI 110 €T0 pe3yIbTaTaM;

—TIPOBOJUTH OTBITHI 110 HAOIIOICHUIO (PU3HUECKHUX SIBJICHUM WU (PU3HUUYECKUX CBOMCTB TeM: (OPMYITH-
poBaTh MpOBEpSiEMbIE MPeA- MOJ0KEHUS, COOMPATh YCTAHOBKY M3 NMPEIJI0KEHHOT0 000pYyAOBaHUS,
3aMUCHIBATh XOJ OIBITA U (POPMYITHPOBATH BHIBOIHI;

—BBITMIOJIHATH TIPSIMBIE H3MEPEHUS PACCTOSIHUS, BpEMEHH, MaCChI TeNa, 00hEMA, CHIIBI i TEMIIEPATYPHI C
WCITOJIh30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX MPUOOPOB; 3aMMUCHIBATH TTOKA3aHUS MTPUOOPOB € YIETOM
3aJJaHHOM a0COIIOTHOM MOTrPENIHOCTH U3MEPEHNUH;

—TIPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OTHON (PU3NUECKOM BETMUYUHBI OT APYTOU C UCTIOJIb30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PAaBHOMEPHO IBMIKYILETOCS Tella OT BPEMEHU JIBHXKCHHS
TeNa; CUJIbI TPEHUS CKOJILKEHUSI OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEN Tel U HE3aBUCH-
MOCTH CHJIBI TPEHHS OT IJIOIIAIA COPUKOCHOBEHUS TE€N; CHIIBI YIIPYTOCTH OT YJUIMHEHUS IPYKUHBI;
BBITAIKHBAOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tejla M OT IIOTHOCTH JKUJIKOCTH, €€ He3aBH-
CUMOCTHU OT IUIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TENO; YCIOBUH TIaBaHUS Te,
yCIIOBUIM paBHOBECHS pblyara 1 0JIOKOB); y4acTBOBATh B IJITAHUPOBAHUH y4e€OHOTO UCCIIEOBAHHUS, CO-



OupaTh YCTAaHOBKY U BBINIOJIHATH U3MEPEHUS, CIICAYS MTPEI0KEH- HOMY IIaHy, (PUKCHPOBATh pe3yilb-
TaThl MOJIyYCHHON 3aBUCHMOCTH (PU3UYECKHUX BEJIMYMH B BUJE MPEITIOKECHHBIX TaOIHI U rpaHKoOB,
ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUAA,

—IPOBOANTH KOCBEHHBIC N3MEPEHHS (PU3MYECKUX BEJNYMH (IUIOTHOCTH BEIECTBA JKUJIKOCTH U TBEP-
JIOTO TeJla; CUJIa TPEHUS CKOJIBKSHHUS; TaBJICHUE BO3/lyXa; BHITAJKMBAIOLIAS CUJIA, ACHCTBYIOIIAs HA
HOTPYXEHHOE B )KUIKOCTH TEJ0; KO3 (UIMEHT NOIE3HOTO ACHCTBUS MIPOCTHIX MEXAHU3MOB), CIICTYS
NPEUIOKEHHONW MHCTPYKIMH: MPU BBIMOJHEHHH M3MEPEHHUI COOMpaTh SKCHEPUMEHTAIBHYIO yCTa-
HOBKY U BBIYHCIIATH 3HAYEHUE NCKOMOH BEJM- YHUHBI;

—Cco0II01aTh MpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—YyKa3bIBaTh NMPHUHIMIIEI ICHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOWUCTB: BECHI, TEPMOMETD, JHHAMO-
METp, COOOIIAIINECS CO- CYbI, OApPOMETp, phlYar, MOJABMKHBIN U HEMOIBUKHBINA OJIOK, HAKIIOHHAS
IUIOCKOCTB;

—XapaKTepU30BaATh MPUHIUIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOWCTB C ONOPOM
Ha UX OMHMCAaHMA (B TOM YHCIE: IMOANIMITHUKH, YCTPOWCTBO BOJOIPOBOAA, THAPABINYECKHNA MPEcC,
MaHOMETp, BBICOTOMED, IMOPIIHEBON HACOC, aPEOMETP), UCIIONIB3YsI 3HAHUS O CBOMCTBAX (PH3MUYCCKUX
SIBJICHUI 1 He0OXOIUMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIPUBOAMTH MPUMEPHI / HAXOJUTH HH()OPMAIMIO O TIPUMEPaX MPAKTUIECKOTO UCIIONb30BaHus (hr3n-
YeCKUX 3HAaHHWH B MIOBCEIHEBHOW XHM3HHU Ui o0ecrieueHrs 0€301acCHOCTH IpU 00paIleHu! ¢ Ipuoo-
paMu ¥ TEXHUYECKUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS H COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO
HIOBE/ICHUSI B OKPY)KAIOLIEH cpe/ie;

—OCYILICCTBJIATH OT60p HUCTOYHHUKOB I/IH(l)OpMaIII/II/I B CE€TU I/IHTepHCT B COOTBCTCTBHUMU C 3aJaHHBIM IIO-
MCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M IyTEM CPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIACIATH I/IH(I)OpMaIII/IIO, KOTOpas sABJIACTCA HpOTHBOpe'—IHBOﬁ HJIM MOXET OBITH HeI[OCTOBepHOfI;

—MHCIIOJIb30BATh TIPU BBHIIIOJIHEHUH Y4eOHBIX 3aJaHUH HAYYHO-TIOMYJISPHYIO JIUTEPATypy PU3UIECKOTO
COJIepKaHus, CIIPaBOYHbIE MAaTEPHUAIIbI, PECYpPChl ceTH MHTEepHeT; BiaaeTh npuéMaMu KOHCIIEKTUPO-
BaHMS TEKCTa, IPeoOpa30oBaHus HHPOPMAIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—COo31aBaThb COOCTBEHHBIE KpaTKUC IMMUCbMCHHBIC U YCTHBIC COO6III€HI/I$I Ha OCHOBE 2—3 MCTOYHHUKOB
uH(popMamu GU3NYECKOTO COACPKaHUs, B TOM YHCIIE MyOJIMYHO AeaTh KpaTKue COOOIIEHHS O pe-
3yJibTaTax IMPOCKTOB WJIN y‘-Ie6HI)IX HCCHCﬂOBaHHﬁ; IIpu 3TOM I'paMOTHO HCIIOJbB30BaTh I/I3y‘-I€HHI)II\/'I
NOHSATHHHBIN anmapar Kypca (GH3HKH, COIPOBOXKIATH BHICTYIUICHUE MTPE3EHTAIIUCH;

—TIpU BBIIIOJIHEHUH Y4€OHBIX POEKTOB U UCCIIEOBAHUM pacTipeiesiiTh 00S3aHHOCTH B TPYIIIE B COOT-
BETCTBUH C TIOCTABJICHHBIMH 3a/lauaMH, CJICUTH 32 BHINIOJIHEHHEM IIaHa JICHCTBUH, aJleKBaTHO Olle-
HHUBaTh COOCTBEHHBIN BKJIaA B ACATCILHOCTDL I'PYIIIBI; BBICTPAMBATh KOMMYHUKATUBHOC B3aI/IMOI[CI\/JI-
CTBHE, YUUTHIBasi MHEHUE OKPYKAFOIIHX.

8 kuacc
[IpenmeTHBIE pe3yabTaThl HA 0A30BOM YpPOBHE JOJDKHBI OTpaXkaTh (POPMUPOBAHUE Y O0yUarOIIHXCS

YMEHUN:

—MHCIIOJIb30BATh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYII, TETJIOBOE JBM)KEHHE aTOMOB M MOJIEKYII, arpe-
TaTHBIC COCTOAHHA BCIICCTBA, KPUCTATLNIMUCCKHUE U aMOp(bHI)Ie TCJa, HaCBIIIIeHHLIfI n HeHaCBIHIeHHBIfI
nap, BI&KHOCTh BO3/1yXa; TEMIIEpaTypa, BHYTPEHHSS SHEPTHsl, TEIJIOBOW JBUTATEIb; SJIEMEHTAPHBIN
SHGKTpI/I‘IeCKI/Iﬁ 3apsaa, SJICKTPUUCCKOC ITOJIC, TPOBOAHUKU U JUIJICKTPUKH, MMOCTOSTHHBIN OJICKTpHUYC-
CKHI TOK, MArHUTHOE T10JIC;

—pa3nuuarh SBJICHHS (TETUIOBOE PaCIIUpEHKe/CKATHE, TEeIIoNepeaya, TEIIOBOE PaBHOBECHE, CMAYH-
BaHHE, KaWUISPHBIC SBICHUS, HCTIApEHNE, KOHICHCAIHSI, TUIABICHHIE, KPUCTATU3aIus (OTBEepIeBa-
HUE), KUIIEHUe, Terionepeaaya (TerIonpoBOAHOCTb, KOHBEKIIUS, U3IIydeHUeE); dJIeKTpU3alus Ted,
B3aUMOJICHCTBUE 3aps/I0B, ACHCTBHUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aNMO/ICHCTBUE
MAarHuToOB, HeﬁCTBHe MAarauTHOTI'O IIOJId HAa MPOBOJHUK C TOKOM, J3JICKTPOMAarHuTHas I/IH,ZIYI(HI/ISI) 110
OITMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX AaHHOE (pru3ndeckoe
SIBJICHUE;

—pacrno3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3NYECKUX SBICHUIH B OKPY)KAIOIIEM MHpPE, B TOM YHCIIE
q)HSI/IquKI/Ie SABJICHUS B IIPU- POAC: MOBEPXHOCTHOC HATAXKCHUEC U KAlTWJIJIAPHBIC SABJICHUA B IIPUPOIC,
KPHCTAJUTBI B TIpUpojie, n3inyueHue CoiHIa, 3aMep3aHue BOJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHUE

15



POCHI, TYMaHa, UHesl, CHera; 3JIEKTPUIECKHE SABJICHUS B aTMOC(epe, SJEKTPUIECTBO KUBBIX OpPraHH3-
MOB; MarHUTHOE 10Jie 3eMJId, Jpei( MOI0COB, POJIb MAarHUTHOT'O MOJIA JJIs1 )KU3HU Ha 3eMiie, oJIsp-
HOE CUSHUE;, IIPU STOM IEPEBOAMTH MPAKTHUECKYIO 33/7a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHBIC
CBOWCTBa/NpU3HAKU (PU3NYECKUX SIBIICHHI;

—OMHCHIBATh M3YYCHHBIE CBOMCTBA TN W (PU3MUYECKHUE SBICHUS, UCHOJB3Ys (PU3NUECKUE BEITMUUHBI
(TemmnepaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTb BELIECTBA,
yllenbHas TEIUIOTA IJIaBJICHHS, yeNbHAasl TEIUIOTa MapooOpa3oBaHus, yAeIbHAas TEIJIOTa CrOPaHHS
TOIJIMBA, KO3(PPUIUEHT MOJE3HOro AEHCTBUS TEIUIOBOM MAlllMHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3-
JtyXa, 3JIEKTPUUECKUM 3aps]l, CUIa TOKA, JEKTPUUYECKOE HAIIPSHKEHHUE, COIPOTUBIIEHNUE ITPOBOJHMKA,
yJIelIbHOE COINPOTHBIIEHUE BEILECTBA, pabOTa U MOILHOCTb 3JEKTPUYECKOr0 TOKA); IPHU ONUCAHUU
NPaBUIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI MCIIOIBb3YEMbIX BETUYMH, 0003HAYCHUS U €AUHULBI (H-
3MYECKHX BEJIMYMH, HAXOAUTH (POPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (DU3HUECKYIO BEIUUUHY C IPYTrUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU U3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYMH;

—XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUECKUE SABJICHUS U MIPOLECCHI, UCIOIb3Yysl OCHOBHBIE IOJI0XKE-
HUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYTIEPIO3ULUH 110- JieH (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsijia, 3a- KoH OMa I y4acTKa Lienu, 3aKoH Jxoyns—
Jlenna, 3aKOH COXpaHEHMs SHEPTUU; IIPU ITOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHI-
BaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

—O0OBSACHITH (PU3NYECKHE TIPOIIECCHI M CBOMCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYallui MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa: BbISBIIATh NPUUMHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 OrMYecKuX MaroB ¢ Omopoii Ha |—2 W3ydeHHBIX CBOWCTBA (PU3NYECKHX SIBICHUH, PHU3MUECKUX
3aKOHOB WJIH 3aKOHOMEPHOCTEH;

—pemarh pacuéTHbIC 3aaul B 2—3 NEHCTBUS, UCTIONIB3YS 3aKOHBI U (hOPMYJIBI, CBSA3BIBArOIINE (HU3HU-
YECKHE BEJIMYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3aIIMCBhIBATH KPATKOE YCIIOBUE, BBISBIIATD HE-
JIOCTaTOK JaHHBIX JUIS PEUICHUS 33/1a49H, BEBIOUPATh 3aKOHBI U OPMYIIBI, HEOOXOIUMBIE JUTst e€ periie-
HUSI, IPOBOJIUTH pac- YETHl U CPAaBHUBATh MOJYyYEHHOE 3HaYeHHUE (PU3MUECKON BEIMUYUHBI C U3BECT-
HBIMU JJAaHHBIMU;

—pacro3HaBaTh po0JIeMbl, KOTOPbIE MOKHO PELIUTh MPH MOMOLIH (PU3MUECKUX METOJ0B; HUCIIOIb3Ys
ONMCAHUE WCCIIEIOBaHMS, BBIIEIATh IPOBEPSIEMOE MPEAIOIOKEHNE, OLIEHUBATh MPAaBUIBLHOCTD I10-
psAKa NPOBEACHUS UCCIIEI0BaHMS, 1E1ATh BEIBOJIBI;

—TIPOBOJUTH ONBITHI IO HAOIIOEHUIO (PU3NUYECKUX SIBICHUN WM PU3NYECKUX CBOMCTB Tell (Kanuuisip-
HbI€ SIBJIEHUS, 3aBUCUMOCTD JaBJIEHHUs BO3yXa OT ero o0bEMa, TeMIiepaTrypbl; CKOPOCTH Ipolecca
OCTBHIBAHUS/HArpeBaHus PU U3ITyYEHUH OT LIBETa M3Jy4yarolleil/Iorionaed NoBepXHOCTH; CKO-
POCTB UCIIAPEHUS BOJBI OT TEMIIEPATYPBI KHUAKOCTU U IUIONIAIN €€ IOBEPXHOCTH; MIEKTPU3aLUs TE
Y B3aUMO/ICHCTBUE AIEKTPUUECKUX 3aPsI/10B; B3aUMOJICHCTBUE MOCTOSHHBIX MArHUTOB, BU3YyaJIU3aLIUs
MarHUTHBIX MOJIEH TMOCTOSIHHBIX MAarHUTOB; JEHCTBHS MArHUTHOTO IOJIA HA NMPOBOJHUK C TOKOM,
CBOMCTBA JIEKTPOMArHuTa, CBOMCTBA JEKTPOJABUTATEIIS TOCTOSTHHOTO TOKA): (POPMYJIHPOBATH TIPO-
BepsieMBbI€ MTPEJIOJI0KEHNSI, COOMPATh YCTAHOBKY U3 MPEI0AKEHHOT0 000PY10BaHHSL; OMUCHIBATH XOJ1
omnbITa U (pOpMYIHPOBATh BHIBObL;

—BBIIIOJIHATH MPSIMBIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIIAKHOCTH BO3]lyXa, CHJIBI TOKa,
HaANPSDKEHUS ¢ UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB U JAaTUMKOB (PU3NUECKUX BEJIMYUH; CPaBHU-
BaTh PE3yJIbTAaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

—TIPOBOJIUTH UCCIIEJOBAaHHUE 3aBUCUMOCTH OHON (PU3MUECKON BETUYMHBI OT IPYTOl ¢ UCIIOIb30BAaHUEM
NPSMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHBIIEHHUS IPOBOJHHUKA OT €r0 JUIMHBI, IJIOIAIH Moepey-
HOT'O CEYEHHUSI U YJIEIbHOTO COITPOTUBIICHHS BEILIECTBA MPOBOJHUKA; CHIIbI TOKA, UTYIIETO Yepe3 Mpo-
BOJIHMK, OT HalpPsKEHUS Ha MPOBOJHUKE; UCCIIEOBAaHUE MOCIEA0BATENBHOIO U MAPAIIJIEIBHOTO CO-
€MHEHU POBOJIHUKOB): IUIAHUPOBATh HCCIIEA0BaHNE, COOUPATh YCTAHOBKY M BBIMOJIHATH H3MEpe-
HUS, CIIeys NPeAsIoKEHHOMY TUIaHy, (UKCUPOBATh Pe3yJIbTaThl MOJYYEHHON 3aBHCHMOCTH B BHJIE
TabJIUI ¥ TpapuKOB, IeTIaTh BHIBOABI MO PE3yJIbTaTaM HCCIIeI0BaHUS;

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUsl (PU3NYECKUX BENUYMH (yIelbHas TeIIOEMKOCTh BEILIECTBA, CO-
MPOTUBJICHUE MPOBOJHUKA, pab0OTa U MOLTHOCTh AJIEKTPUUYECKOrO TOKA): MJIAHUPOBATh U3MEPEHMUS,



COOMpaTh HKCICPUMEHTANBHYIO YCTAaHOBKY, CIIEYs MPEJIOKCHHOW WHCTPYKIMH, U BBIYHCIIAThH 3HA-
YEeHUE BEINYHHBI;

—Cco0II0/1aTh MpaBUJIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHEM;

—XapaKTepU30BaTh MPUHIIMITBI ICHCTBUS N3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM
Ha UX ONMUCaHUs (B TOM 4YHMCIIE: CUCTEMa OTOIUICHHS JIOMOB, THIPOMETp, MapoBasi TypOHHA, amIiep-
METp, BOJBTMETP, CUETUMK IIEKTPUUECKOW DHEPIHH, JIEKTPOOCBETHTENLHBIC MPHOOPHI, HarpeBa-
TEIIBHBIC AIEKTPOIPUOOPHI (IPUMEPBI), INEKTPUICCKUE MPETOXPAHUTEIN; JICKTPOMATHHT, 3JICKTPO-
JIBUTATENb IIOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHHS O CBOMCTBaX (pu3N4ecKuX sIBICHUN U HEOOXOU-
Mble pU3nYEeCKre 3aKOHOMEPHOCTH;

—pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M U3MEPHUTENbHBIE TPUOOPHI IO CXeMaM U CXeMa-
THUYHBIM PUCYHKaM ()KUIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP, IBUraTeIb BHYTPCH-
HETO CTOPaHusl, AIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPHUYECKUX IETIeH ¢ TOCIIeI0BATEIb-
HBIM ¥ TIapaJUICIIEHBIM COCAMHEHHUEM DJIEMEHTOB, Pa3iiiyasl yCIOBHBIC 0003HAYCHUS AIIEMEHTOB JJICK-
TPUUYECKUX LETICH;

—MPUBOJUTH IPUMEPBI/HAXOAUTh HHPOPMAIUIO O TPUMEpaX MPAKTHYECKOTO UCIIOIb30BaHUs (PH3HYC-
CKHUX 3HaHW B TOBCEHEBHOM )KMU3HU 1151 0OecrieueHus 0€30IacHOCTH MPH OOpAILCHUH ¢ TPUOOpaMu
Y TEXHUYECKHUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 3I0POBbS M COOJIOACHUSI HOPM DKOJIOTUYECKOTO TOBe-
JICHUS B OKpYKAIoIel cpese;

—OCYIIECTBIISATh TOUCK UH(OpMaIMK (HU3UUECKOTO CoJepKaHusl B ceTd VIHTEpHET, Ha OCHOBE UMEIO-
IIUXCs 3HAHUH ¥ MyTEM CPAaBHEHUS JJONOJIHUTEIBHBIX HCTOYHUKOB BBIACISATH HH(POPMAIUIO, KOTOPAst
SIBJISIETCSI TPOTUBOPEUUBOM MM MOXKET OBbITh HEJIOCTOBEPHOIA;

—MHCII0JIb30BATh TIPU BBHITIOJHEHUH Y4eOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATypy PU3NIECKOTO
COZICPIKaHMs, CIIPABOYHBIC MaTEPUAIIbI, PeCypchl ceTi MHTepHeT; BIaneTh npuéMaMu KOHCIICKTHPO-
BaHMS TEKCTa, IPeoOpa30BaHuUs HHPOPMAIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbBIC TUCbMEHHBIC M KPATKUE YCTHBIC COOOMICHMsI, 000011ast ”HPOPMAIIHIO 13 He-
CKOJIBKMX UCTOYHHKOB (PU3NYIECKOTO CONIEPKAHUS, B TOM YHCIIE ITyOJIMYHO MPEACTABIATH PE3YJIbTAThI
HPOCKTHOW MJIA UCCIICIOBATEIILCKON JESITENbHOCTH; TIPH 3TOM IPaMOTHO HCIIOJIb30BaTh H3y4YCHHBIH
NOHSTHHHBIN anmapar Kypca (GU3UKH, COPOBOXKIATH BBHICTYIIJICHUE MTPE3EHTALINEH;

—MpH BBITOJHEHUH YY€OHBIX MTPOCKTOB U UCCIICIOBAaHUN (PU3NUIECKUX MPOIECCOB PACIPEesaTh 00s-
3aHHOCTH B TPYIIIIE B COOTBETCTBUH C TIOCTABICHHBIMH 33/1a4aMH, CJICIUTh 32 BHIIIOJHEHHEM IUIaHA
JICUCTBUI W KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH BKJAX B JCATEIBHOCTh
TpYIIBI; BEICTPAaUBaTh KOMMYHHKAaTHUBHOE B3aUMOJICHCTBHE, TIPOSIBIISSI TOTOBHOCTD pa3peliaTh KOH-
(IMKTHL

9 kiacc
[TpenmeTrHble pe3ynbTaThl Ha 6a30BOM YpOBHE JIOJDKHBI OTpaxaTh (POPMUPOBAHHUE y 00ydaromuxcs

YMEHUN:

—MCIIOJIb30BATh MOHATHUS: CUCTEMA OTCUETA, MaTepUaJIbHAsl TOUKA, TPAEKTOPHUSI, OTHOCUTEIBHOCTD Me-
XaHUYECKOTo JBMKEHMS, Jie- popManus (ynpyras, IiacTUyecKkas), TpeHUeE, [IEeHTPOCTPEMUTENbHOE
YCKOpEHHE, HEBECOMOCTh M MEePErpy3KH; LIEHTP TKECTU; aOCOIIOTHO TBEPAOE TEJO, LEHTP TSHKECTH
TBEP/Oro Teja, paBHOBECHE; MEXaHMYECKHE KOJIeOaHUs U BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAIbHO30D-
KOCTb, CIIEKTPbI UCITyCKaHUS U MOTJIONIEHUS; albda-, 0eTa- 1 raMMa-u3IydeHHs], U30TOIBI, s/IepHast
DHEPIeTHKA;

—pa3nu4ath ABJIeHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE IBUYKEHUE, PABHOYCKOPEHHOE
NpSAMOJIMHEHHOE TBU)KEHUE, CBOOOTHOE Ta/ICHHE Tell, pABHOMEPHOE JBMKEHHUE 110 OKPY)KHOCTH, B3a-
UMOJIEHCTBUE TN, PeaKTUBHOE JIBUKEHHE, Kosle0aTelIbHOE ABUKEHHE (3aTyXalolIle U BEIHYK/IEHHbIE
KoJIeOaHus1), pe30HAHC, BOJIHOBOE JBIKEHHE, OTpayKeHHE 3BYKa, IPSIMOJIMHEITHOE pacpoCTpaHEeHue,
OTpaKeHHE U NPETOMIICHUE CBETA, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE OEIoro cBeTa
B CIIEKTP M CII0)KEHHUE CIIEKTPaJbHBIX LBETOB, AUCIIEPCUS CBETA, ECTECTBEHHAs PaJNOAKTUBHOCTb,
BO3HHKHOBEHHUE JIMHEHYATOr0 CIIEKTPa U3JIy4eHHs1) MO ONMMCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha OC-
HOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

17



—pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3MUECKUX SBICHHUNA B OKPY)KAIOLIEM MHUpE (B TOM YHCIIE
(u3nyeckue sIBICHUS B IIPU- poJie: MPUINBBI U OTJIUBBI, ABMKEeHHUE I1aHeT COJTHEYHON CUCTEMBI, pe-
AKTHUBHOE JBMYKEHHE )KUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMU-
YeCKHE BOJIHBI, IlyHaMH, X0, [IBETa TeJl, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOIOrHYecKoe AeHCTBUE
BUAMMOTO, YIbTPA(QHOIETOBOIO U PEHTI€HOBCKOTO U3ITyYSHHI; €CTECTBEHHBIH paHOaKTUBHBIN (HOH,
KOCMHMYECKHE JIyYH, paJlMOaKTUBHOE M3JIy4€HHE PUPOJHBIX MUHEPAIOB; ACHCTBUE PaJHOaKTUBHBIX
U3JTYy4EeHUI Ha OPraHu3M 4eJIOBEKa), TP ATOM MEPEBOANTH MPAKTHUECKYIO 331a4y B y4eOHYI0, BBI/E-
JATh CYLIECTBEHHBIE CBOMCTBA/IIPU3HAKU (PU3NUECKUX SBICHUIA;

—OMHCHIBATh M3YYCHHBIE CBOMCTBA TEN M (PU3MUECKUE SBICHUS, UCHOIB3YS (PU3UUYECKUE BEITMUMHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJla IPY HEPAaBHOMEPHOM JIBUKEHUHU, YCKOPEHHUE, IIepeMe-11eHHUE,
IyTh, YIJIOBasi CKOPOCTh, CHJIAa TPEHUs, CUJIa YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOIHOTO Ma-
JICHUs, BEC TeJla, UM- IIyJIbC TeJla, UMITYJIbC CHJIbI, MEXaHU4ecKasi paboTa ¥ MOIIHOCTb, HOTEHIHAIIb-
Has SHEPTrUs Teja, MOAHIATOr0 HaJl TOBEPXHOCTHIO 3€MJIM, IOTEHIIMAIbHAS SHEPTUs CKATOU NPY>KUHBI,
KWHETHYEeCKasl SHEeprusl, IOJHAas MEXaHWYecKas 3HEprus, Mepuoj] U 4acToTa KosieOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTeNlb MPEIOMIIEHUS CPEAbl); IpU
OIKCAaHUM MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICII HCIIOJIb3YEMbIX BEJIMYUH, 0003HAUCHUS U €1~
HUIB! PU3NIECKUX BEITUUNH, HAXOIUTH (DOPMYJIBI, CBA3BIBAIONINE NAaHHYIO (PU3MUYECKYIO BETHUUHY C
JPYTUMH BEJIMUMHAMM, CTPOUTH TpapUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

—XapaKTepU30BaTh CBOIMCTBA Tell, (PU3NUECKUE SBICHUS M MPOILECCHI, UCIOJIBb3YS 3aKOH COXPAHEHUS
SHEpPIruy, 3aKOH BCEMHUPHOI'O TATOTEHUs, IPUHIMI CYHEPIO3ULMU CHJI, IPUHLUI OTHOCUTEIbHOCTH
["anunes, 3axoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U IPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHHUS 3aps1I0BOI0 U MaCCOBOI'0 YUCENI IIPU SIEPHBIX PEAKLUAX; IPH 3TOM JaBaTh CJIO-
BECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMaTHUYECKOE BBIPAKEHHUE;

—O0OBACHATH (PU3NYECKHE IPOLIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYallui PAaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa: BhISIBIATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2—3 J0ruYecKMx 1aroB ¢ Onopoil Ha 2—3 W3y4EHHBIX CBOWCTBA (PU3NUYECKUX SABJICHUN, (PrU3nUeCcKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

—pemaTh pacuéTHbIE 3a7jauu (ONMUPAIOLINECsS HAa CUCTEMY U3 2— 3 ypaBHEHUH), UCIIOJIb3Ys 3aKOHbBI U
(bopMyIibl, CBS3bIBAIOLINE (PU3MUECKHUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4H 3alHChIBATh
KpaTKoe YCJIOBHE, BBISABIATh HEJOCTAIOIINE WU U30bI- TOUHbIE JaHHbIE, BBIOMpPATh 3aKOHBI U (Hop-
MYJIbl, HEOOXOAUMBIE JJIs PEIICHHUs, TIPOBOUTH PACUETHI U OLIEHUBATh PEATTUCTUUHOCTD IIOJTYYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;

—pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh IPU MOMOIIU (PU3UUECKUX METOJIOB; UCHOJIb3YS
ONMCAHUE UCCIIEIOBaHMS, BBIIEIATH IPOBEPSIEMOE MIPEAIIONIOKEHNE, OLICHUBATH MPABUIBHOCTD I10-
pAIKa MPOBEEHUS HCCIIeI0BaHus, eaTh BbIBObI, HHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN 1
OTIBITOB,;

—TIPOBOJUTH OIBITHI IO HAOJIIOIEHUIO (PU3NUECKUX SBICHUM UM PU3NYECKUX CBOMCTB Tell (M3y4yeHue
BTOpOro 3aKkoHa HbI0TOHA, 3aKOHA COXpaHEeHHUs SHEPTHH; 3aBUCUMOCTb MEpU0/1a KoleOaHUH Npy>KUH-
HOT'O MasTHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY/ bl MaJIbIX KO-
neGaHMii; TpSIMOIMHEHHOE pacpOCTPaHEHHE CBETA, Pa3ioKeHUe Oeoro cBeTa B CIIEKTP; U3yueHHE
CBOMCTB U300paKEHMSI B TUIOCKOM 3€pKaJjie M CBOMCTB M300paXeHUs peIMeTa B COOMparoIeH JINH3E;
HaOJI0IeHNe CIUIOUIHBIX W JIMHEHYaThIX CIEKTPOB M3JIYYEHHs): CaMOCTOSTENBHO cOOMpaTh ycTa-
HOBKY U3 M30BITOYHOTO Ha00Opa 000PYIOBAHMS; OMMMCHIBATH XOJ1 OMBITA U €T0 Pe3yIbTaThl, (HOPMYIIH-
pOBaTh BBIBOJIBI;

—TIPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OIIpeiensisl cpeiHee 3HaUeHUE U3Meps-
eMoii BeTM4nHBI ((POKYyCHOE PacCTOSHUE COOUPAIOLIEH JIMH3bI); 000CHOBBIBATh BBHIOOP cItocoba u3me-
PEHUS/U3MEPUTETHLHOTO PUOOPA;

—IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMUYUH C UCIIOJIB30BAHUEM NIPSIMBIX U3MeEpe-
HUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 Ha4aJlbHOM CKOPOCTH;
nepuojia KoyiebaHuii MaTeMaTHYeCKOr0 MasTHUKA OT JUIMHBI HUTH; 3aBUCHMOCTH yTJIa OTPaKEHUs
CBEeTa OT yIJla MaJeHMs ¥ yIJia MPeJOMIIEHHsI OT yIila NaJeHus): MJIaHUPOBaTh UCCIIEJOBaHHUE, CaMO-
CTOSITENILHO COOMPATh YCTaHOBKY, (PUKCUPOBATH PE3yJIbTAThI MOJyYEHHON 3aBUCUMOCTH (PU3UUECKUX



BEJINYMH B BUJIE TAOJIUI] U TPaPHKOB, AETaTh BHIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUS;

—TMPOBOANTH KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEITHYHH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea pU
PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHUE CBOOOTHOTO MAJCHHUS, KECTKOCTh MPYKUHBI, KOA(h UIU-
SHT TPEHUS CKOJIBKEHHS, MEXaHH4YecKasi paboTa M MOIITHOCTb, YaCTOTa ¥ epHOA KojieOaHuii MaTeMa-
TUYECKOTO U MPYKUHHOTO MasiTHUKOB, ONITHYECKAs CHJIa COOMPAIOIEH TMH3BI, PAJHOAKTUBHBIN (HOH):
IUITAHUPOBATh U3MEPEHHUS; COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH H3MEPEHUsI, Clie-
Iysl TIPEJUIOKEHHOW MHCTPYKIMH; BBIYUCIIATH 3HAYCHHE BEMYMHBI M aHATM3HPOBATH IMOJyYCHHBIE
PE3YJIBTATHI C YIETOM 3aJJaHHOM NOTPEITHOCTH U3MEPEHUIA;

—Cco0III0/1aTh MpaBUJia TEXHUKH 0€30MacHOCTH MpH padoTte ¢ 1ab0paTOPHBIM 000PYI0BaHHEM;

—paznryaTh OCHOBHBIE TPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJIENICH: MaTepralibHask TOUKa, a0COIIOTHO
TBEPI0€ TENO, TOYCUHBIH HCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHAasi MOJIENIb aTOMa, HYKJIOH-
Hast MOJIeTIb AaTOMHOTO SIIpa;

—XapaKTepU30BaTh NPUHIHIBI EHCTBUS U3YyYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOM
Ha UX ONMHCaHUsA (B TOM YHCIIE: CIIUJOMETD, JaTYUKU MOJT0KEHHS, PACCTOSHUS M YCKOPEHHS, PaKeTa,
9XO0JIOT, OYKH, TIEPUCKOII, (OTOAIMAPAT, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
BuiibcoHna), ucrions3ys 3HaHUS O CBOMCTBaX (pU3NYECKUX SBICHUI 1 HEOOXOAUMbIE (PU3HYECKUE 3a-
KOHOMEPHOCTH;

—MHCIIOJIb30BATh CXEMBI I CXEMAaTUYHBIC PUCYHKH M3y4CHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPHUTEIb-
HBIX TPHOOPOB U TEXHOJIOTUYECKHX MPOLIECCOB NP PEIICHUH YyUeOHO-TIPAKTHUECKUX 3a7a4; ONTHYE-
CKHE CXEMBI JUIS HOCTPOCHHSI N300paKeHHU B TNIOCKOM 3€pKajie U COOMpAroIeil JTHH3E;

—IPUBOANUTH IPUMEPHI/HAXOJUTHh HHPOPMALIHIO O MTPUMEPAX MPAKTUIECKOTO UCIOIB30BaHUS (hr3Hde-
CKUX 3HaHWH B TOBCETHEBHOM )KU3HU 151 0OecrieueHrs 0€30IacHOCTH MPH OOpaIeHUH ¢ TPUOOpaMu
U TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0OPOBbS U COOIIOCHUS HOPM HKOJIOTHIECKOTO ITOBE-
JICHUS B OKpY KaroIel cpese;

—OCYIIECTBIIATh OUCK WH(pOpManU (HU3UIECKOTO CONEPKAaHMsI B CeTH VMHTEpHET, CaMOCTOSITEIHLHO
(bopMyIHpys MOMCKOBBII 3a1IPOC, HAXOUTH ITyTH ONPEAEIICHUS JOCTOBEPHOCTH IOJIy4YeHHOU HH(OP-
MallMy Ha OCHOBE MMEIOINXCS 3HAHUN U JIOTIOIHUTEIbHBIX HCTOYHHUKOB;

—MWCHOJb30BATh MPH BBHINOIHEHUH Y4eOHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO JIMTepaTypy GU3NIECKOro
COJIepKaHusl, CIIPaBOYHBIE MaTepHAIIBI, pecypchl ceTu MHTepHeT; BiajeTh NpuéMaMu KOHCIIEKTHPO-
BaHUs TEKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCHMEHHBIE 1 YCTHBIE COOOIIEHHUST Ha OCHOBE HH(DOPMAITUH U3 HECKOIBKHIX
UCTOYHUKOB (PU3NYECKOTO COAEP)KaHUs, MyOJIMYHO MPEICTABIATh Pe3yJbTaThl MPOSKTHOM MM HC-
CJIEI0BATEIIbCKON JNEATEIBbHOCTH; IPU ATOM I'PAMOTHO MC-TIOJIb30BATh W3yYEHHBIN MOHATHUUHBIN al-
napaT M3y4aeMoro pas- Jena (pU3MKU U COMPOBOXK/IATh BHICTYIJICHHE Ipe3eHTaluel ¢ y4€TOM 0Cco-
OeHHOCTEH ayAUTOPUH CBEPCTHHUKOB.
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TemaTHYecKoe NJIAHUPOBAHHE Y4eOHOro npeaMeTa «Du3uKa»
7 KJIIACC (ounast hoopma oOyueHuUsI)
2 yaca B HeJIeNto, Bcero 66 4, 14 — pe3epBHOE BpeMsl

HHUA BelleCTBa

€HMe ra3oB, )KUAKOCTEH U TBEPIBIX (KpH-
CTAUTMYECKUX)  Tell. B3anMocBs3b
MEX[y CBOMCTBaMH BEIIECTB B PAa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-
MOJIEKYIIpHBIM cTpoeHneM. OcobeHHo-
CTH arp€raTHbIX COCTOSIHU BO/JIbI

Ne . Kou1- .
eMaTHYecKkHii 0JI0K, ILnanupyembie BBl y4eOHOI
n/n BO 4 OcHoBHOe cofiep:kaHue
TeMa JAesITeTbHOCTH 00y4alouIuXcst
PA3JIEJI 1. PU3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIET'O MHUPA (6 1)
1 | ®u3uka — HayKa o 2 | ®usuka — Hayka o mpupoje. Senenuss | BeisBIeHUE pasnuuuii MexTy QU3MIECKAMA U XUMH-
npupoze npupoasL. DusHueckue BNeHNs: Mexa- | 9€ckuMu npespatenusymu (MC — xumus).
HHYECKHE, TEIUIOBBIE, HIEKTPHYCCKHE, Pacrio3naBanye u xmaccudukanus GU3MIECKUX sBIIS-
MarHHTHbIE, CBETOBbIE, 3BYKOBBIE HUH: MEXaHWIECKHX, TEIUIOBBIX, IEKTPHUESCKUX, Mar-
HUTHBIX U CBETOBBIX. HaOmonenue u onucanue husu-
YECKUX SIBJICHUN
2 | duzuYecKHe BeIu- 2 | dwusndeckue BenuUUHbL M3Mepenue Orpenenenue UEHbI IENEHAUS INKATbI U3MEPUTENLHOTO
YHHBI ¢usnueckux BennyuH. Guznueckue npubopa. MsMepeHue IMHEHHBIX Pa3MEPOB TEJ U TPO-
1prGopsI. [IOrpeIHOCTE H3MEpPEHHil. MEKYTKOB BPEMEHH € YUETOM TorpemHocteil. Mzmepe-
MeKIyHapOIHas CHCTEMA €MHHLL HHe 00BEMa JKMAKOCTH M TBEPAOro Tena. MszmepeHue
TeMIepaTyphl IPHU TOMOIIHN KHIKOCTHOTO TepMOMETpa
1 JJATYUKa TeMIIEPaTyphl. BRIIOIHEHNE TBOPUECKUX 3a-
JaHUH 110 TIONCKY CIIOCOO0B H3MEPEHHUS HEKOTOPBIX (H-
3U9IECKHX XapaKTEePUCTHK, HAI[PHUMeEp, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJIBIIIMX PACCTOSTHUN, MAJIBIX IIPOMEXYTKOB BPEMEHH.
OOcy>xeHne MpeIaraeMbIX crioco0oB
3 | EcrecTBeHHO- Hay4- 2 | Kak ¢usuka u apyrue ecTecTBeHHbIE BbIIBIKEHHE THIIOTES, OOBACHAIOIMX TPOCTHIE ABJIE-
HBII MeTo/] O3HAHUSA HayKH U3y4aroT npupony. EcrecTBeHHo- | HUA, HAPUMED,
HAYYHBINA METOJ| IO3HAHIS: HAGIHO/Ie- — I0YeMy OCTAHABJIMBAETCS BIDKYILEECS 110 TOPH-
HHeE, IOCTAHOBKA HAYYHOTO BOIPOCa, 3OHTATLHOH MOBEPXHOCTH TENO;
BBLIBIKCHHE THIIOTE3, 9KCIepuMenT mo |~ [TOUCMY B 3Kapkylo TOrosy B CBETIION OfeK e
IIpOBEpKE THIIOTE3, 06bsACHEeHNE Habmo- | POXIAAHCH, 1CM B TEMHOM.
J1aeMoro sejenns. Omucanue husne- [Ipennoxenue cnoco60B MPOBEPKHU THITOTES. 3
CKIX ABEHTIA ¢ OMOIIBI0 MOLENEHt IIpoBenenne nccinenoBaHus M0 TpoBepKe KaKkoH-1160
THIOTE3bI, HAIPHMEp, TATbHOCTh MOJETa MAapHKa, ITy-
IIEHHOT'O TOPU30HTAIBHO, TEM OOJIbIle, YeM OoJIbIIe
BBICOTA ITyCKa.
IocTpoenue mpocTeliux Moaeneil Gu3nIeckux sSB-
TieHuit (B BHIIE PHCYHKOB HJIH CXEM), HaIIpUMeEp Tajie-
HUE TpeMeTa; MPSIMOINHEHHOE paciipoCcTpaHEeHHe
cBeTa
PA3JIEJI 2. IEPBOHAYAJIBHBIE CBEJJEHUS O CTPOEHUU BEHIECTBA (54)
4 | CTpoeHHe BelecTBa 1 | ATOMBI U MOJIEKYJIBI, X Pa3 MEPHI. HaGmoienne 1 MHTEPIPETAIUs OMBITOB, CBHAETENb-
OHLITLI, JIOKa3bIBAIOIINE TUCKPETHOE CTBYIOIIUX 00 ATOMHO-MOJICKYJIAPHOM CTPOCHHHU BE-
CTPOCHHE BElIECTBa IIECTBA: OIIBITHI C Pac- TBOPEHUEM Pa3JINUHbIX Be-
mecTB B Bojie. OIieHKa pa3MepoB aTOMOB M MOJIEKYII C
HCTIONB30BaHueM (HoTo- rpaduii, MOTyIEeHHBIX Ha
aTOMHOM cuII0BOM MuKpockone (ACM). Ompenene-
HUE pPa3MepOB MaJbIX Tel
5 | /iBnKeHHe H B3aHMO- 2 | ABwkenue dactui Beuiectsa. CBsi3b Habuonenme u 00bsicHeHHe OPOYHOBCKOTO IBHIKeE-
JeiicTBHE YaCTHI Be- CKOPOCTH IBM)KEHHUS YacTHI] C TeMIiepa- | Husl U sBiieHus quddysnu. [Iposenenue u o0bsacHe-
iecTBa Typoii. BpoyHoBckoe nBmkenne. [lud- | HuE ONMBITOB IO HAOIIOJEHHUIO TEIUIOBOTO pacIIupe-
¢y3us. BzanmozeiicTBre gacThIl Bemme- | HUsI ra3oB. [IpoBenieHne 1 00BsICHEHHE OMBITOB MO 00-
CTBa: MPUTSDKEHHE U OTTAIKUBAHHE HapYKEHHIO CHJI MOJIEKYJISIPHOTO TIPUTSDKSHUS U OT-
TaJIKUBAHUS
6 | ArperaTHble coCTOSI- 2 | ArperaTHble COCTOSTHUS BElECTBa: cTpo- | Onucanune (¢ HCcmonp30BaHHEM IPOCTHIX Mojeneit) oc-

HOBHBIX Pa3IM4dil B CTPOCHUHU Ta30B, KHIKOCTCH U
TBEPABIX Ten. OOBSICHEHNE MAIOW CKUMAEMOCTH JKUJI-
KOCTEH U TBEPBIX Tel, OOBIION CYKUMAEMOCTH T'a30B.
OO0bsicHeHHe coXpaHeHHs (pOPMbI TBEPABIX TEIN U TEKY-
4yecTu KuAKocTu. [IpoBeneHne onbIToB, JOKa3bIBaIO-
IIMX, YTO B TBEPJIOM COCTOSIHUM BOJIbI YACTHIIBI HAXO-
ITCA B CPEIAHEM Jalibllie APYT OT Jpyra (IUIOTHOCTh
MEHBIIIE), YeM B JKUJIKOM. Y CTAHOBIICHHE B3aUMOCBSI3U




n/n

eMaTU4YecKHii 0J10K,
TemMa

KoJ-
BO 4

OcHOBHOe coiep:kaHne

IInanupyemsblie BHAbI y4eOHOM
JeATeJIbHOCTH 00y4aloIuXcs

MEXIy 0COOCHHOCTAMHM arperaTHbIX COCTOSIHHI BOJBI
U CYILIIECTBOBaHHEM BOJHBIX opranuzMoB (MC — 6uo-
jorus, reorpadus)

PA3JIEJI 3. IBUWKEHME Y BBAUMOJENICTBHUE TEJI (21 u)

MexaHn4ecKoe ABHKe-

HHE

3

Mexanudeckoe nBuxenue. PaBHomep-
HOE 1 HepaBHOMepHoe JBHkeHue. Cko-
poctb. CpenHsisi CKOPOCTh IIPU HEPABHO-
MEPHOM JIBHXEHUU. PacuéT myTtu u Bpe-
MEHH JIBHKEHUS

HccnenoBaHre paBHOMEPHOTO ABIKEHUS U OTIpeie-
JICHUE €T0 MPU3HAKOB.

HaGroienre HepaBHOMEPHOTO ABIKEHHS U OTIpeie-
JICHUE €r0 OTVIMYUI OT paBHOMEPHOTI O ABMXKeHMsI. Pe-
LIEHME 33]]a4 Ha ONpeeNIeHHe Iy TH, CKOPOCTH U Bpe-
MEHH PaBHOMEPHOTO IBM)KEHHA. AHANIN3 rpauKoB
3aBUCUMOCTH IIyTH M CKOPOCTH OT BPEMEHHI

HNuepuus, macca, nJjioT-

HOCTh

SIBieHne uHepIHMU. 3aKOH UHEPIHH.
B3anmoeiicTBre Tl Kak MpUIrHA W3-
MEHEHUSI CKOPOCTH JIBFDKCHUS TEI.
Macca xak Mepa HHEpPTHOCTH TeJa.
IInotHOCTH BemecTBa. CBsI3b INIOTHOCTH
C KOJIMYECTBOM MOJICKYJI B €AUHUIIC
00BEMa BelecTBa

OOBsicHEHHE U IPOTHO3UPOBAHUE SIBICHUH, 00yCIOB-
JIEHHBIX MHEpIUEH, HallpUMep, YTO MPOUCXOAUT PH
TOPMOKEHHH MM PE3KOM MaHEBpPE aBTOMOOMIIA, 1O-
YeMy HEBO3MOKHO MTHOBEHHO IIPEKPATUTh JBIDKCHHUE
Ha BEJIOCHIIEIe UM caMoKaTe M T.1. IIpoBenenue u
aHaJIM3 OIBITOB, JIEMOHCTPUPYIOLIUX U3MEHEHUE CKO-
POCTH ABUXKEHUS TeJla B pe3yJsbTaTe JAeHCTBUS Ha
HEro Ipyrux Ten. Pemienue 3agau Ha onpeneneHne
Macchl Tena, ero 00bséMa u wiotHocTH. [IpoBenenue u
aHAIIN3 OIBITOB, JEMOHCTPUPYIOMINX 3aBUCHMOCTD H3-
MEHEHHUS CKOPOCTH TeJa OT €r0 MacChl PH B3aUMO-
neficTBuu Tell. Mi3amepenue Macchl Tena pa3inyHbIMU
criocobamu. OnpezesieHue INIOTHOCTH Tela B Pe3yJib-
TaTe U3MEPEHHs ero Macchl 1 00bEMa

Cuaa. Buasl cuix

14

Cuna KaK XapakTepUCTHKa B3aUMOeH-
ctBus Ted. Criia ynpyrocTH U 3aKOH
I'yka. Mi3mMepeHune CHITbI ¢ IIOMOIIBIO JTU-
HaMoMeTpa. SIBICHHE TATOTCHUS U CHJIa
TsoxecTH. Cuila TSHKECTH Ha JPYTHX ID1a-
Hetax. Bec tena. HeBecomocth. Crioxe-
HUE CHJI, HAIPAaBJICHHBIX MO OJTHOH Ipsi-
Moii. PaBHonelicTBytomas cui. Cuna
TpeHusi. TpeHne CKONbKEHUS U TPEHUE
nokosi. TpeHue B MpUPOE M TEXHHUKE

Wzyuenne B3anMOICHCTBUS KaK MPUIHHBI H3MECHEHHUS
CKOPOCTH Tefa Wiy ero aepopmarn. Onucanue pe-
AIbHBIX CUTYallMd B3aUMOAEHCTBUS TEJ C TOMOIIIbIO
MOJIEIICH, B KOTOPBIX BBOJUTCS MOHATHE U H300pake-
Hue cuiibl. M3yuenue cuibl ynpyroctu. Mccnenosa-
HHE 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YJTHHEHUSI pe-
3MHOBOTO IIIHYpa WU MPYKHUHBI (C TOCTPOCHHEM Ipa-
¢uxa).

AHanm3 MpakTHIEeCKUX CUTYAIH, B KOTOPBIX MPOSB-
JISieTCs ICHCTBUE CHITBI YIIPYTOCTH (YIIPYTrOCTh Ms4a,
KpPOCCOBOK, BETOK JIepeBa H Jp.).

AHanu3 cuTyalui, CBA3aHHbIX C SBJICHUEM TSTOTe-
Hust. OObsICHEHHE OPOUTATBHOTO IBHKCHHS TUTAHET C
WCIIOJIb30BAHUEM SIBJICHHS TSATOTCHHS U 3aKOHA UHEP-
n (MC — acrponomus). M3mepenue Beca Tena ¢
moMo1IIbio TuHaMoMeTpa. OG0CHOBaHHE 3TOTO CIIO-
co0a u3MepeHus. AHAIIN3 U MOJCTHPOBAHHE SBICHHS
HEBECOMOCTHU. DKCIIEPUMEHTAIILHOE TIOJTydeHHUE TIpa-
BHWJIA CIIOYKCHUS CHJI, HATIPABJICHHBIX BIOJIb OHOM
npsimoii. OripenienieHne BeTMYUHbI paBHOAEHCTBYIO-
e CuL.

W3yueHne CUbl TPEHUSI CKOJBKEHHS U CHJIBI TPEHHUS
nokosi. MccienoBaHue 3aBUCHMOCTH CHITBI TPEHHS OT
Beca TeJla U CBOMCTB TPYIIMXCS TOBEPXHOCTEH.
AHanm3 NpakTUYEeCKUX CHTYAIHiA, B KOTOPBIX MPOSB-
JISeTCs ICHCTBUE CHITBI TPEHHUS, HCIIOJIB3YIOTCS CIIO-
cOOBI €€ YMEHBIIICHNS WM YBEINYCHU (KaTaHHe Ha
JBDKaX, KOHbKaX, TOPMOXKEHHUE aBTOMOOWJISL, HCIIOJb-
30BAaHUEC ITOJUIMITHUKOB, IIJTABAHUE BOJAHBIX )KUBOT-
HBIX 1 11p.) (MC — Ouonorus).

Pemrenue 3a1a4 ¢ ncrnosp3oBanueM GopMyIT st pac-
4y€Ta CHIIBI TSHKECTH, CHJIBI YIIPYTOCTH, CHITBI TPEHUS

PA3,

EJI 4. JABJIEHUE TBEPJIbIX TEJI, 3)KUWJIKOCTEN U T'A30B (214)

10

JaBaenue. [lepenaua
AaBJIEHUS TBEPABIMH Te-

3

Jasnenne. CiocoObl yMeHBIIEHHS 1
yBeIMueHus Aasjaenus. JlaBnenue rasa.
3aBUCHUMOCTH JaBJICHHs Ta3a OT 00bEMa
u Temrepatypsl. Ilepenaua nasnenus

IAHaITH3 1 OOBSCHEHHE OIBITOB M MPAKTHICCKUX CUTYa-
1A, B KOTOPBIX NPOSBIIAETCS CHJIa JaBJICHUS.
OGOCHOBaHHE CIIOCOOOB YMEHBIICHHUS U YBEINUCHUS
JIaBJICHUS. MSy‘leHI/Ie 3aBUCHUMOCTH JABJICHUA ra3a OT
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Ne . Koa- ,
eMaTHYeCKHi 010K, Ilnanupyemble BUIbI Y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
TeMa JAeSITeTBHOCTH 00yJ9aI0LINXCsI
JIaMH, 5 KHIAKOCTSIMH U ra- TBEPABI- MU TETaMH, KHIKOCTSAMH U ra- [00bEMa 1 TemnepaTypsl. M3ydeHne ocobeHHOCTEH Te-
3amMu 3amu. 3akoH Ilackans. [ITneBMaTHueckue [pemadu JaBiaeHHs TBEPIABIMHU TeaMH, XKUAKOCTSIMU U
MaIIHbI razamMu. OOOCHOBaHHUE PE3YIBTATOB ONBITOB OCOOEHHO-
CTSIMH CTPOCHUSI BEIIIECTBA B TBEPIOM, KUIKOM
1 ra3000pa3HOM COCTOSIHUSX.
(DKCIIepUMEHTAIBHOE J0Ka3aTeIbCTBO 3aKoHa [Tackais.
Pemenue 3agau Ha pacuéT naBieHUs TBEPAOTO Tesa
11 JaBJjienue KUIKOCTH 5 | 3aBUCUMOCTD JaBJIEHUS KUIKOCTH OT VccnenoBaHue 3aBUCUMOCTH JABJICHUS JKUAKOCTU OT
FHyGI/IHBI HOTPYKEHUS. rHﬂpOCTaTI/I‘{e- FJ'Iy6I/IHI>I NOTPpYKEHUS U INIOTHOCTU JKUJIKOCTHU. Hao6utto-
CKUH mapasiokc. COO6U.[a}0H.[I/IeCﬂ co- JICHHUEC U 00BsICHEHNE TUAPOCTATUYCCKOI'O IapaJoKca Ha
cyzpl. TUIpaBIMIecKue MEXaHU3MBI ocHOBe 3akoHa [lackais. M3yueHne cooOImaromuxcs co-
CYZOB.
Perenne 3a1a4 Ha pacdyéT HaBIeHUS KUAKOCTH. OObsc-
HEeHUe IIPUHIINIA AEHCTBHS THIPABIMYECKOTO IIpecca.
IAHaIN3 ¥ 0OBSICHEHNE IPAKTUIECKUX CUTYalui, Jie-
MOHCTPHUPYIOIIUX MIPOSBICHUE JaBICHHS )KUIAKOCTH H
3akoHa [Tackains, HampuMep MPOIECCOB B OpraHU3Me
pu rIy00K0BOgHOM HEIpstHUN (MC — OHonors)
12 |Atmocdepnoe napiaenne | 6 | AtMochepa 3emin u aTMOC- pepHOE (DKCIIepUMEHTalIbHOE 00HApYKEHNE aTMOC(PEPHOTO J1aB-
napieHue. [IpUuuHEI CynecTBOBaHUS ieHus. AHaJIM3 M 0OBSCHEHHE OIBITOB M IPAKTHYECKUX
BO3JYIIHOH 06onouky 3emian. OnbIT CHTyaluii, CBI3aHHBIX C JeHCTBHEM aTMOC(HEPHOTO J1aB-
Toppuuemmu. M3mepenne atmochep- nennsi. OOBACHEHUE CYIIECTBOBAHMS aTMOC(hEephl Ha
HOT'O JIaBJICHUS. 3emile 1 HEKOTOPBIX IUIAHETaX MM €€ OTCYTCTBUS Ha
3aBUCHMOCTE aTMOC(EpPHOTO JaBlieHus  |[pyrux miaHeTax u Jlyne (MC — reorpadust, acTpoHO-
OT BBICOTHI HaJ ypoBHeM Mopsi. [Ipu- Must). OObSCHEHNE H3MEHEHUS IIIIOTHOCTH aTMOC(EPHI |
OOpBI U1 H3MEPEHUS aTMOCPEPHOTO BBICOTOH U 3aBUCUMOCTH aTMOC(EPHOTO IABICHHS OT
JaBICHHS BBICOTHI. Pemenne 3agad Ha pacyéT aTMOoc(epHOTO 1aB-
nmenus. M3ydenue ycrpoiicTBa 6apoMeTpa-aHeponia
11 |leiicTBHe KHUIAKOCTH H 7 | JleficTBHE XUIKOCTH ¥ Ta3a Ha MOrpy-  |[OKCIEPUMEHTaIbHOE OOHApYKEHUE JISHCTBUS KHUIKO-
rasa Ha Norpys;kéHHoe B KEHHOE B HHMX TeJo. BrITankuparomas  [CTH M ra3a Ha MIOTPYXEHHOE B HUX TeJIO.
HHX TeJI0 (Apxumenosa) cuma. 3akoH Apxuvea. |OTPEICTCHNE BHITATKHBAOMICH CHITbI, ACHCTBYIOMICH
I[naBanue Ten. Bosmyxomtasanune Ha TEJI0, NOTPYKEHHOE B KHUKOCT.
[TpoBeneHne n 0OCYKACHHE ONBITOB, TEMOHCTPUPYIO-
[IMX 3aBUCHMOCTb BBITAIKUBAIOIIEH CHJIBI, IeHCTBYIO-
el Ha TeJI0 B KHIKOCTH, OT 00bEMa MOTPYyKEHHOU B
PKHAKOCTB YacCTH TeJla U OT INIOTHOCTH JKUJIKOCTH.
VccefoBaHne 3aBHCHMOCTH Beca TeNa B BOAE OT 00b-
€Ma MorpyKEHHOMN B JKUKOCTb YaCTH TeJa.
Pemenue 3aau Ha MpUMEHEHHE 3aKOHA ApXUMe/a U
lycioBus miaaBaHus Tes. KoHcTpynposanue apeomerpa
1IN KOHCTPYUPOBAHUE JOAKU U ONpesieNieHHe e€ rpy30-
MoABEMHOCTH
PA3JIEJ 5. PABOTA U MOIIHOCTb. DHEPTHUSA (12 1)
12 Pa6ora 1 MOIIHOCTH 2 Mexanudeckas pabota. MomHOCT,  [DKCHEPUMEHTAILHOE ONPEIEIEHHE MEXaHUYECKOH pa-
OOTHI CHITBI TSKECTH TIPH MTAACHUH Tella U CHIIBI TPEHUS
[IpY PaBHOMEPHOM IIEPEMEIICHUH TeNa 110 TOPH30H-
TaJIbHOW TTOBEPXHOCTH.
Pacuér MomHoOCTH, pa3BUBaeMoO PU MOIBEME IO JIECT-
HuIe. Pemenne 3aqad Ha pacyéT MeXaHNIECKOH pabOTHI
1 MOIITHOCTH
13 |[IpocThie MeXaHU3MBI 6 | [IpocTeie MEXaHU3MBI: phIvar, OJIOK, Onpesienenue BEIUIPHINIA B CUIIE TIPOCTBIX MEXAHU3MOB

HaKJIOHHas MI0CcKOCTh. [IpaBuio paBHO-
BecHs ppluara. [IpumeHenue npasuna
paBHOBecus pbldyara K 6JI0Ky. «30510T0e
npaBuiio» Mexanuku. KI1/] npocteix me-
XaHU3MOB. [IpocThie MEXaHU3MEI B OBITY
U TeXHU- Ke. Ppluaru B Tene yenoBeka

Ha ITpUMepe phlvara, IoABMKHOTO ¥ HETIOABHKHOTO
0JI0KOB, HAKJIOHHOM IJIOCKOCTH.

lccnenoBanue ycinoBusi paBHoBecus pbruara. OGHapy-
PKCHUEC CBOﬁCTB MPOCTBIX MEXaHU3MOB B PA3JIMYHBIX UH-
CTpyMEHTaX M NPUCHOCOOICHHX, HCIIOIB3YEMBIX B
OBITY M TEXHUKE, a TAKXKE B XKUBBIX opranu3max (MC —
OmoTorHs ). DKCIIEPUMEHTAIFHOE TOKA3aTeILCTBO pa-
BEHCTBa paboT MpPH NMPHUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenne KI1J] HAKITOHHOH ITOCKOCTH.




Ne . Kou1- .
eMaTHYeCKHi 010K, Ilnanupyemble BUIbI Y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
Tema JeATeJIbHOCTH 00y4aloIuXcs
Pemienue 3a1a4 Ha IPUMEHEHHE IIpaBIJIa PABHOBECHUS
ppryara u Ha pacuét KI1J{
14 | Mexannueckas sueprusi| 4 | KunHeTnueckas v OTEHUM- ajlbHAsl SHEP- [JKCIIEPUMEHTANIBHOE ONPEEIEHNE U3MEHEHUS KHHETH-
rus. [IpeBpaleHue oJHOrO BUAA MeXa-  [4CCKOH M OTCHUMANBHON SHEPTHH TeJla IIPU ero CKaThl-
HUYECKOi JHEPTHH B APYTOil. 3aKOH co- [BAHHH I10 HAKIOHHOH MIIOCKOCTH. DOpMYITHPOBAHHE Ha
XPAHEHHUS. 1 H3MEHEHNUS SHEPTUH B Me-  |OCHOBE HCCIIC/IOBAHHS 3aKOHA COXPAHEHHs MEXaHH'e-
XAHHKE CKOM HEPTIHH.
OOCyXaeHre rpaHnl] IPUMEHIMOCTH 3aKOHA COXpaHe-
Hus SHepruu. Pemenue 3a1a4 ¢ UCIONB30BaHUEM 3a-
KOHA COXPAHEHUsI SHEPTUN
PE3EPBHOE BPEMS (1 1)
15 Pe3eps 1
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TemaTHYecKkoe NJIAHUPOBAHHE Y4eOHOro npeaMeTa «Du3uKa»
8 KITACC (ounas ¢popma 00yueHus)
2 yaca B HeJIeNto, Bcero 66 4, 1 4 — pesepBHOE BpeMs

Ne . Ko- "
TemaTuueckuii 6J10k, Ilnanupyemble BUABI y4eOHOI
n/n BO 4 OcHoBHOe cofiep:kaHHe
TeMa AesiTeIbHOCTH 00y4aroImMXxcst
PA3JIEJI 8. TEIIVIOBBIE SABJIEHUS (284)
1 | Ctpoenue u cBoiicTBa 7 | OcHOBHBIE TOOXKEHUS OOBsICHEHHE OCHOBHBIX Pa3INuHi B CTPOSHUH I'a30B,
BelleCTBA M()_r[e](yﬂ;{p]{o- KHUHETUYECKOU JKUJIKOCTEH U TBép,I[bIX TEJI C UCHOJIb30BAaHUEM I10JIOXKE-
TEOPHH CTPOCHHS BEIICCTBA. HHUH MOJIEKYJSIPHO-KHHETHIECKOH TEOPUH CTPOCHHS Be-
Macca u pa3sMepbl aTOMOB 1 MOJIEKYIL mectBa. [IpoBesieHre ONBITOB MO BEIPAIIUBAHUIO KPH-
OTTBITEI, OATBEPIKIAOIIE OCHOBHBIE cgann()B MOBapeH- HOM coi win caxapa. [Iposenenne n
MOTOKEHHS MOTEKYJAPHO-KHHETHIE- 00BSICHEHHE OIIBITOB, IEMOHCTPUPYIOIINX KalHJUIIPHEIS
o SIBJICHUS U sIBICHHE cMaunBaHusa. OObsICHEHHE POIH Ka-
CKOH TEOpHH. .
N MHUBIPHBIX SBIEHUH [IS TOCTYIIEHHS BOABI B OPraHU3M
Mogemnu TBEPAOTO, KHUAKOTO o
6 N pactenuit (MC — 6uonorust). HaGmonenue, mposeaeHue
1 ra3000pa3HOTO COCTOSHUM
P X 1 00BSICHEHHE OTIBITOB IT0 HAOMIOAEHUIO TETIIIOBOTO pac-
BCIICCTBA. KPHCTAILTHICCKHC HIMPEHHUS Ta30B, )KUAKOCTeH U TBEPABIX Ted. OObscHeHNne
1 amopHbie TBEPbIC TeNMa. OObsCHE- COXpaHeHHs 00bEMa TBEPABIX TeJ, TEKYIEeCTH KHIKOCTH
HHE CBOMCTE I'a30B, JKUAKOCTEH M TBEP- | (5 ToM 4uCIie, Pa3HUIBI B TEKYYECTH JUIS PA3HBIX HKHUIKO-
JBIX TEJI HA OCHOBEC ITOJTIOKCHUH MOJICKY- | creif), naBieHus ra3a. [IpoBeneHue OIbITOB, IEMOHCTPH-
JSPHO-KMHETHYECKOH Teopuu. CMaun- PYIOIINX 3aBUCHMOCTH JaBJIe- HAS BO3/yXa OT €ro 00b-
BaHHE U KaWULIPHbIC SIBJICHHS. éMa ¥ HarpeBaHMs WM OXJNAKACHHS, ¥ UX OOBACHEHNE Ha
TerutoBoe pacimpeHune u c)xaTne OCHOBE aTOMHO-MOJIEKYJISIPHOTO Y4€HHsI. AHAIU3 IPaKTH-
YECKUX CUTYallUi, CBS3aHHBIX CO CBOWCTBaMH ra3os,
JKUAKOCTEN U TBEPIBIX TEN
2 | TensioBBIe MpoLECCHI 21 | Temmeparypa. Cssb Temreparypsl co | O00CHOBaHME NPaBUI U3MEPEHHS TEMIIEPATYPHL.
CKOPOCTBIO TEIUIOBOI'O ABYKEHHUS Ya- CpaBHCHI/Ie Pas3sIMYHbIX CI10co00B U3MEPCHUA U KA
crui. Buytpennsis sneprus. Crioco6sr Temmeparypsl. Habnronenne u 00bICHEHNE OMBITOB, 1e-
VM3MEHEHUs! BHYTPCHHEH sHepruy: Ten- | MOHCTPHPYIOIIMX H3MCHEHHE BHYTPCHHEH JHEPruH Tesa
JToTepeiaua i COBEpIICHHE PaGOTHI. ;ZI pg?.ym,TaTe Tengonepeuaqn u pa60Tb16 BHEIITHUX CHIL.
BHJIbI TEMIONEPEAYH: TEMIONPOBOT- abmozeHHe H 06BACHEHNE OBITOB, 06CY)KICHHE NpaK-
THYE CKUX CUTYallHi, AEMOHCTPUPYIOIIHUX Pa3InIHbIe
HOCTb, KOHBEKINs, u3nydeHne. Kommnde- YA, 1 PHPYIOIIHIX P
N BUJIBI TEIJIO- epeIavyn: TeIIONPOBOIHOCTD, KOHBEKIIHIO,
CTBO TEIUIOTHI. Y IeNibHAsI TETUIOEMKOCTh
n3nydenue. VccnenoBanue sBjIeHNs TEIUI000MeHa Py
BemecTBa. TermIoo0MeH H TEeIIoBoe o o
v 6 CMEIIMBAaHUH XOJIOIHOI U ropsiueil Boapl. Habnronenue
PaBHOBCCHE. YPABHCHUC TCILIOBOTO D~ | yorapopienns TEMIOBOrO PABHOBECHS MEXKIY TOPSICi 1
Jlanca. XONOHOH Bomo#. OnpeieneHne (M3MepeHe) KOTMIecTBa
[lnaBenue u OTBEP/ICBAHNE KPUCTAIH- | TerioThI, MOMYUEHHOTO BOJON IPH TEIIOOGMEHE ¢ Harpe-
YECKHX BEIIECTB. Y AC/bHAsI TEIIOTa THIM METAIUTMYECKUM HUIUHApoM. OnpeneneHne (n3mMe-
nnagsienus. [lapooGpasosanue peHue) yleabHOU TemI0EMKOCTH BellecTBa. Pemenue 3a-
u konpencaums. Mcnapenne. Kunenwme. | nadg, CBSI3aHHBIX C BBIYUCICHHEM KOJMYECTBA TEILIOTHI U
VaenpHast Teruota mapooOpa3oBaHUs. | TEIUNIOEMKOCTH IPH TeIUI00OMeHe. AHAIN3 CUTYalui
3aBHCHMOCTD TEMIIEPATYPBI KUIIEHHS OT | MPAKTHIECKOTO HCTOIb30BaHHs TEMIOBBIX CBOMCTB Be-
aTMOC(bCpHOFO nasiieHusa. BriakHocTh | IIECTB U MAaTEPHUAJIOB, HAIPUMED B LEJIAX 3Heproc6epe>1<e—
BO3IyXa. DHeprus Tommsa. YjenbHas | HHS: TEIUIOU30JIALNS, SHEProCcOEperatoiue KpbIliy,
Teruiota cropanus. [IpHHIMIBI paGoTbl | TEPMO aKKYMYJIATOPBI | T. 1. Habmonenne siBieHuit ucma-
TernoBbIX aBuratenei. KITJ[ Termosoro | PEHAA M KOHACHCALAN. HCszIgBaHHe npouecca uenape-
nBuratens. TerioBble ABUraTenu u sa- | FHA PASTHIHBIX KU/KOCTEH. OObACHEHHE ABTCHMI HCTIa-
o PEHUsI U KOHJIGHCAIIMK Ha OCHOBE aTOMHO-MOJICKYJISIp-
IINTA OKPYXKAIOMIEH Cperbl.
Horo yueHus. HaGmoieHne n o0bsicHeHHE mpoliecca K1-
3aK0H COXpaHEHUS U Ipe- BpaLleHuUs
[IE€HUs, B TOM YUCJIC 3aBUCUMOCTH TEMIIEPATYPHI KUIICHUS
OHEPIMr B ME€Xa- HUYECKUX U TCIJIOBBIX o
ot masnenus. Onpenenenue (M3MepeHNe) OTHOCHTEIIBHON
fiponieccax BIIQXKHOCTH BO3/yxa. Habmonenne mponecca miaBieHNs
KPHCTAJNINYECKOTO BEIeCTBa, HaIpuMep, Jipaa. CpaBHe-
HHE TIPOIIECCOB IUIABJICHHS KPUCTAUTMUECKUX TEN U Pa3-
MSITYCHUS TTPU HarpeBaHuu aMopdHbIX Tes. OnpeaencHne
(M3MepeHue) ynenbHOW TeIIoThI IuiaBieHus ibaa. O0bsc-
HEHHE SIBJICHUH TUIaBICHUS U KpUCTaJUIM3allii Ha OCHOBE
ATOMHO-MOJICKYJISIPHOTO YUSHHSI.
Pa3nen 7. DinekTpuyeckre H MATHUTHBIE siBJeHHs (37 1)
3 | DuekTpuyecKune 3a- | 7 | Dnekrpusanus tei. J[Ba pona snektpu- | HabGmroneHue v poBeCHUE OMBITOB MO SJICKTPU3AIMN
PAAbL 3apsKeHHbIE YECKUX 3apsi10B. TeJN IpU CONPUKOCHOBEHUH U MHAYKLuUel. Habmonenue u




Ne . Ko- "
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
TeMa AesITeTLHOCTH 00y YAIoIMHXCsl
Tesla M HMX B3auMoJjeii- BsanmonelicTBue 3apsKeH- HBIX Tell. 3a- | 00bICHEHNE B3aUMOJCUCTBHS OJHOUMEHHO U Pa3HO-
CTBHE koH Kyrona. UMEHHO 3apsDKeHHBIX Tell. OObsACHEHUE MPUHIINIIA JeH-
Dnextpuueckoe noue. [Ipunmun cynep- | cTBUA 3neKTpockona. OObsICHEHUE SBICHUH 3EKTpH3a-
MO3HIUH JICKTPUISCKUX noyieii. Hocu- AU IPpU COTPUKOCHOBEHUU TEI U I/IHZ[yKHI/Ieﬁ C UCIIOJIb-
TENM HIEKTPUUYCCKUX 3apsI0B. DieMeH- | 30BAHUEM 3HAHUIT O HOCHTEIISX DICKTPUYCCKHX 3apsIOB B
TapHBbIii onekTpryeckuil sapsa. Crpoe- | BEIIECTBE. PaCH03HaBaHI/I€ 1 00BSICHEHHE SBJICHHUH dJIeK-
HHte atoma. [[POBOIHHI- KH W HAIEK- TPH3ALMH B ITOBCEHEBHOIT xkn3HN. Habmonenue u o0bsic-
TPHKH. 3aKOH COXPAHEHHS HTEKTPHIE- HEHHE OMBITOB, HIUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
cKoro 3apsa 3MEKTPUIECKOTO 3apsa. HamaoneHHe OIIBITOB 110 MOJIe-
JIMPOBAHUIO CHJIOBBIX JIMHUH 31eKTpudeckoro moist. Mc-
ClIeIOBaHNE JEHCTBUS IEKTPUIECKOTO MOJIS HA MIPOBOJI-
HUKHA U IUDJIEKTPUKH
4 | HocTosnnplii daekTpu- | 20 | Dnexrpudeckuil Tok. Ycno- Bust cyme- | HabmoneHne pa3snuyHbIX BUIOB JEHCTBUS SIEKTpHYe-
YecKHii TOK CTBOBAHMS JIEKTPH- UECKOTO TOKa. Mc- | ckoro Toka u oOHapyKeHHe 3THX BUIOB JAEHCTBUSA B MO-
TOYHUKH HOCTOSHHOTO TOKa. [leficTBUA | BcenHEeBHOM u3HU. COOpKa M UCTIBITAHHUE 3TEKTpHUE-
3NEKTPUIECKOTO TOKA (TEIUIOBOE, XUMH- | CKOH IIeITH OCTOSIHHOTO TOKa. MI3MepeHue Crilbl ToKa aM-
YEeCKOe, MArHUTHOE). DIIEKTPUIECKHI nepMeTpoM. M3MepeHne 3MeKTpUIecKoro HarpsKeHHs
TOK B JKHJKOCTSIX ¥ ra3ax. BoJbTMETpOM. [IpoBesieHne U 00BSICHEHNE OIBITOB, Je-
Onextprdeckas nemns. Cuia Toka. DleK- | MOHCTPHPYIOIINX 3aBUCHMOCTB 3JIEKTPHUECKOTO COIIPO-
Tpudeckoe HanpspkeHne. CONpoTHBIIe- | THBJICHHUS IPOBOJHHKA OT €ro JJIMHBIL, IO HoIeped-
HHE NIPOBOHMKA. Y IeIbHOE CONPOTHB- | HOTO CEUYEHHMS U MaTepHaa.
neHue BemmecTBa. 3akoH Oma s HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, IPOTEKAIOIIETO
yuacTka memnu. [TocienoBatensHoe gepe3 Pe3ncTop, OT CONPOTUBIICHUS PE3UCTOPA U HAMIPSI-
U MapaJuieIbHOe COSANHEHHE IPOBOAHU- | JKeHUs Ha pe3ucrtope. [IpoBepka mpaBuia CI0KEHUS
KOB. HAIpPsHKEHUH MIPU TTOCIIE0BATENbHOM COeANHEHUH IBYX
Pabota n MOLTHOCTB 3IEKTPHU- YECKOTO | pe3ucTopoB. [IpoBepka npaBuia st CHIIBI TOKA IIPU T1a-
ToKa. 3akoH Jlxoy- na—Jlenna. Onek- paJUIENIBHOM COCIMHEHUH PE3UCTOPOB. AHAIN3 CUTYyalUuil
TPOIIPOBO/- Ka M IIOTPEOUTENH IIEKTPH- | TOCIEAOBATEIHHOTO 1 TIapAJLICIILHOTO COSIMHEHHS IIPO-
YEeCKOU SHEepTHH B OBITY. BOJJHUKOB B JIOMAIIIHHUX JJICKTPUIECKHUX CeTsX. Perrenne
KopoTtkoe 3ambIkaHHe 3aJ1a4 ¢ UCIIOJIb30BaHNeM 3akoHa OMa 1 popMyI pacuéra
3NEKTPUIECKOTO CONPOTHUBICHHUS NIPH TTOCIEA0BATETb-
HOM U NTapaJuIeIbHOM COEIWHEHNH IPOBOIHUKOB. Ompe-
JenieHne paboTHI AIEKTPHIECKOTO TOKA, TPOTEKAIOIIETO
gepe3 pesuctop. OnpeneneHne MOITHOCTH MIeKTpHIe-
CKOTO TOKa, BeIIENsieMOol Ha pe3uctope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA Yepe3 JIAMIIOUKY OT HaIpsDKEHUS
Ha Heil. Onpenenenue KI1J] HarpeBaresns. MccnenoBanue
npeoOpa3oBaHus SHEPTUH TIPH TOIBEME TPy3a dIEKTPO-
neurateneM. OObsICHEHNE YCTPOHCTBA M MPUHIINATIA JeH-
CTBHUS JOMAIIHUX JIEKTPOHATPEBATENHHBIX TPUOOPOB.
OOBscHEHNE TPUINH KOPOTKOTO 3aMbBIKAHHS M MPUHITIIIA
JIeHCTBUS IIJIABKUX MIpeoXpanuTenei. Pemenue 3anau ¢
ucrnosb3oBaHueM 3akoHa J[xoyns-Jlenna. Habmonenne
BO3HUKHOBEHHS 3JIEKTPUUECKOTO TOKA B KHIKOCTH
5 | MarHuTHBIE SIBJICHUS 6 | IlocrossHHble MaruuThl. B3aumonei- HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHS OCTO-

CTBHE IOCTOSIH- HBIX MArHUTOB. Mar-
HHUTHOE noJste. MaruutHoe nose 3eMiu u
€ro 3Ha4eHUe IS JKU3HU

Ha 3emuie. OnbIT Opcrena. MaruutHoe
ToJie 3NeKTpuye- ckoro Toka. IIpumene-
HHE JJIEKTPOMAarHUTOB B TEXHUKeE. [leii-
CTBUE MAarHUTHOI'O IOJIsI HA MPOBOJAHUK
C TOKOM.

DJeKTpOABUTATENb ITOCTOSH- HOTO TOKA.
Hcnonp3oBaHue 351eKTpoIBUraTeac B
TeX- HUYECKUX YyCTPOHUCTBAX

¥ Ha TPaHCIIOpTe

SIHHBIX MarHuTOB. M3yueHne MarHuTHOTO MOJIs O-
CTOSTHHBIX MarHUTOB NP UX OOBEIMHEHNH H Pa3je-
nenuu. [IpoBeaeHne ONbITOB O BU3yaIU3alUH T10JIs
IIOCTOSTHHBIX MarHuToB. M3yueHue sBICHNUS HaMar-
HUYMBaAHUs BellecTBa. MccnenoBanue 1eCTBUS
3JIEKTPUYECKOro TOKa Ha MarHUTHYIO cTpeiky. [Ipo-
BEJICHHE OIIBITOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTh
CWJIBI B3aUMOJIEMCTBUS KaTyIIKK C TOKOM U MarHura
OT CHJIBI M Ha- TIPaBJIEHUs TOKa B KaTylIke. AHaIu3
CUTYalUH MPaKTUUECKOT0 MPUMEHEHUS dJIEKTpoMar-
HUTOB (B OBITOBBIX TEXHUYECKUX YCTPOUCTBAX, PO-
MBIIUIEHHOCTH, MeAMLNHE). V3yueHue necTBus
MarHMTHOTO 110JI1 Ha TIPOBOJIHUK C TOKOM. M3yueHue
nerctBus dnekrpoasurarens. M3mepenune KI1/ snex-
TPOJBUIaTEIbHON yCTaHOBKU. Pacno3HaBaHue u aHa-
JIU3 Pa3InYHBIX IPUMEHEHHH JIeKTpOoIBUTaTeNen
(Tparcnopt, OBITOBEIE YCTPOWCTBA U IP.)
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Ne . KoJ- .
TemaTnueckuii 0J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
TeMa JesITeJIbHOCTH 00y4aloIuXCcs
6 | DaekTpoMarHuTHast 4 | Onpitel @apanes. SsneHue snexTpomar- | ONBITH IO UCCIIEAOBAHUIO SIBICHUS JIEKTPOMarHUTHON
HHAYKIHS HUTHOM MHAYKIMHU. [IpaBuno Jlenua. WHAYKLIMU: UCCIEN0BaHNE N3MEHEHUH 3HAUEHMS U
DnexrporeHeparop. CiocoObl momyye- | HapaBiICHUS HHAYKIIMOHHOTO TOKA
HUSL 2JIEKTPUUECKON 3HEpruu. DIEKTPO-
CTaHIMK Ha BO30OHOBIISIEMBIX HCTOYHH-
Kax SHepTruH
Pe3epBHoe Bpems (14)
7 | Pe3epn 1

TemaTnyeckoe MIaHMPOBaHUE Y4eOHOT0 nMpeaMeTa «DU3NKay

9 KJIACC (ounas ¢popma oOyueHus1)
3 gaca B Henenmo, Bcero 98-99 v, 4-54 — moBTOpHUTETHLHO-00001IAI0NTUI MOTYTh

Ne
n/n

TemaTnuecknii 6J10K,
TEMa

KoJi-
BO 4

OcHOBHOe coep:kaHne

IlnanupyemMsble BUABI yueOHOI
JesITeJIbHOCTH 00y4aloIuXCsl

PA3JIEJI 8. MEXAHUYECKHUE SABJIEHUS (404)

MexaHu4veckoe ABHKEHHE U
CIOCOOBI €ro ONMUCAHHUS

10

Mexanndeckoe aBukeHue. MaTtepualib-
Has Touka. Cucrema orcuéra. OTHOCH-
TEJIBHOCTh MEXaHUYECKOTO JBIKCHHUS.
PaBHOMEpHOE NpSIMOIMHENHOE BHKE-
Hue. HepaBHOMepHOE IpsAMOJIMHEHHOE
nBrokeHue. CpeiHssl U MTHOBEHHas CKO-
POCTB Tella IIPU HEPaBHOMEPHOM JIBIIKE-
Huu. YckopeHue. PaBHoyckopeHHOe
npsMoirHeitHoe apmkeHne. CBoOoIHOE
nagenue. OnbeITel [anumes.
PaBHOMEpHOE BI)KEHHE 10 OKPYXKHO-
ctu. [lepuon 1 yacrora obparieHusI.
Jluneitnas u yriosas ckopocTd. Llen-
TPOCTPEMUTEIBHOE YCKOPEHHE

Ananms 1 00CyXICHHE Pa3INUHBIX IPUMEPOB MeXa-
HUYECKOTO ABMKeH. OOCyKIeHHE TpaHuL IpUMe-
HUMOCTH MOJIEITH «MaTepuajbHas Toukay. Onuca-
HUE MEXaHWYECKOTO ABM)KEHHUS Pa3IMIHBIMHU CIIOCO-
6amu (ypaBHeHHe, TabInIa, rpaduK). AHAIN3 KH3-
HEHHBIX CUTYalll{, B KOTOPBIX IPOSBIISETCS] OTHO-
CHTEIBHOCTh MEXaHHIECKoro aBrxkeHus. Habmone-
HHUE MEXaHWIECKOTO JIBHKEHHUS TeJla OTHOCHTEIBHO
pasHbIxX Ten oTcuéra. CpaBHEHHE MyTeH U TPAaeKTO-
pHii IBIDKEHUSI OJJHOTO M TOTO K€ Tella OTHOCHU-
TENBHO Pa3HBIX Tl 0TcuéTa. AHanu3 Tekcra ["ann-
nest 00 OTHOCHUTEIEHOCTH JIBHIKEHHUS; BBITTOJTHEHHE
3a/laHuil 10 TeKCTy (CMBICIOBOE uTeHue). Omnpene-
JIEHUE CpeJJHEll CKOPOCTH CKOJIBKEHHS OpycKa Wi
JBIDKCHHUS IIApUKA [10 HAKJIOHHOM INIOCKOCTU. AHa-
U3 1 00CYyXIeHHE CIOCO00B MPUOIIKEHHOTO
OIIpe/IeNICHUsI MTHOBEHHOI! ckopocTH. Ompenenenue
CKOPOCTH PaBHOMEPHOTO ABIKEHNS (IIapHKa B
JKUIKOCTH, MOJIEITH DJIEKTPUIECKOTO aBTOMOOMIIS U
T. 1.). OnpeneneHue MyTu, MPOHICHHOTO 33 JaHHbIH
HPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa 1o Tpa-
(¥Ky 3aBUCHMOCTH IIYyTH PAaBHOMEPHOT'O ABM)KEHHUS
ot BpeMeHu. O0cykaeHre BO3MOKHBIX MTPUHIIUIIOB
NeWCTBHA MPUOOPOB, U3MEPSIOIINX CKOPOCTH (CITH-
JIOMETpOB). Brrancnenue myTi u cCKOpOCTH IIPH paB-
HOYCKOPEHHOM TPSIMO- JINHEHHOM JIBHKEHHH Tella.
Omnpenenenye NpoHEHHOIO MyTU U YCKOPEHUs ABU-
JKEHHS TeJa 1o TrpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO TPSIMO- IMHEHHOTO JABMKEHHUS
Tena ot BpeMeHu. OmnpeeneHne yCKOpeHus Tesa
IIPY paBHOYCKOPEHHOM JIBIDKCHUH 10 HAKJIOHHOH
IUTOCKOCTH. V3MepeHne rmeprosa 1 9acToTsl 00pa-
IIEHHs TeJNa M0 OKpYKHOCTH. OIpeseNieHne CKopo-
CTH PaBHOMEPHOTO JBIDKCHUS TENa 110 OKPY>KHOCTH.
Pemenne 3amad Ha onpe/eneHne KHHEMaTHIECKHX
XapaKTePUCTUK MEXaHNUECKOTO JABIKCHUS Pasiny-
HBIX BU/I0B. PacrnozHaBanue u npuOImkEHHOE ONuU-
CaHHUEC PA3JIMYHBIX BUIOB MEXaHUYCCKOI'O IBHKCHUA
B IPUPOJIE U TeXHUKe (Ha MpuMepax cBOOOJHO ma-
JAIOIIUX TeJI, IBHKEHHS )KHUBOTHBIX, HEOSCHBIX Tell,
TPAHCHOPTHEIX CPE/CTB U AP.)

B3aumoaeiictBue Tea

20

IlepBslit 3axkoH HeroToHa. BTOpOii 3akoH
Hetorona. Tpetwuii 3akoH HproToHa.

Habuonenue 1 00CyK/IeHHE OIBITOB C IBIDKCHUEM
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TIpuHOUI Cyrepno3unny CuiL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHHMSI: CUJIa TPEHHUS CKOJIBKEHHS, CHIIa
TPEHHUs TTOKOSI, APYTHe BUABI TPEHUS.
Cuita TSDKECTH M 3aKOH BCEMUPHOTO TI-
roTeHus. Y CKOpeHHe CBOOOIHOTO majie-
HuA. [IBrkeHne mianeT Bokpyr CoHIa.
IlepBas xocmmueckast ckopocTb. Hee-
COMOCTB H TIeperpy3ku. PaBHoBecue ma-
TEePUAIFHON TOUKU. AOCOIIOTHO TBED-
noe Teno. PaBHoBecue TBEpIOTO TEna ¢
3aKpEIUIEHHON OChIO BpalieHus. Mo-
MEHT cuibl. LIeHTp TsbkecTH

Tela IpH yMEHBIICHUH BIUSHUS JPYTUX TEI, IIpe-
MATCTBYIOLINX ABMKEHMIO. AHanu3 Tekcra [anunes
C ONHUCaHHEM MBICIEHHOTO 3KCIEPUMEHTa, 000CHO-
BBIBAIOINIETO 3aKOH HHEPIUH; BBIOJTHEHUE 3a1aHUi
0 TeKCTy (cMbIcioBoe uTeHue). OOcyxaeHue Bo3-
MOXXHOCTH BBIITOJIHEHHS 3aKOHA HHEPIUH B pa3iInd-
HBIX cUcTeMax oTcuéra. HabmroneHue u o0Ccyxe-
HHUE MEXaHWIECKHX SIBJICHUH, IIPO- UCXOISIIHX B CH-
creMe oTcuéra «Tenexkay» Ipu e€ paBHO- MEPHOM U
YCKOPEHHOM JABM)KEHUH OTHOCHUTEIBHO KabHHeTa
¢$u3uKH.

JleiicTBUs ¢ BEKTOpaMM CUJL: BBIIIOJHEHUE 3aaHUI
TI0 CIIO’KEHHMIO U BBIYHTaHUIO BekTopoB. Habmoze-
HUE W/WIH NPOBEICHNE OIIBITOB, IEMOHCTPHUPYIO-
IIMX 3aBUCHMOCTH YCKOPEHHS Tella OT PHIIOKEH-
HOH K HEMY CHJIBI I MacChI TeJa. AHaIH3 ¥ 00bsIC-
HEHUE SBJICHUH C NCIIOIb30BaHIEM BTOPOTO 3aKOHA
Herotona. Pemmenune 3a1a4 ¢ HCIOJIB30BAHUEM BTO-
poro 3akoHa HproTOHA U IpaBHIIa CIOKEHUS CHIL.
Omnpenenenne xECTKOCTU MPYKUHBL. AHAIN3 CHTYa-
Ui, B KOTOPBIX HAOMIOAAIOTCS ynpyrue aepopma-
UM, ¥ UX OOBSICHEHNE C HCTIOJIb30BaHNUEM 3aKOHA
I'yka. Pemrenne 3agad ¢ ncrosp30BaHIEM 3aKOHA
I'yka. VccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS
CKOJIB)KEHHUS OT CHJIBI HOpMaJIbHOTO JaBieHus. O0-
CYXKIICHHE Pe3yJIbTaToB Hcciaenosanus. Onpenene-
Hue ko3 duirenTa TpeHns ckoabxkenus. M3mepe-
HUE CUJIBI TPEHUS OKOs1. Pemenue 3a1a4 ¢ HCIOIb-
30BaHUEM (DOPMYIIBI IS CHIIBI TPEHUS CKOJIbKEHHS.
AHanu3 IBIKEHUS TeJ TOJNBKO IOJ JeHCTBUEM
CHJIBI TSDKECTH — CBOOOJTHOTO TTa/ICHNSI.

OObsiCHEHHE HE3aBUCHMOCTH YCKOPEHHMS CBOOOI-
HOTO MaJIeHust OT Macchl Tesa. OLeHKa BeTHYNHBI
CHJIBI TSTOTEHUSI, ISHCTBYIOLIEH MEX Ty IByMS Te-
JaMH (IUTs1 pa3HBIX Macc). AHaH3 IBIDKEHHS HeOec-
HBIX TeJI TI0J] ISHCTBUEM CHIIBI TATOTEHHS (C HC-
TIOTb30BAHIEM JOTIOTHATEIBHBIX HCTOYHUKOB UH-
(dhopmanum).

3aKoHBI COXpaHeHHUs

10

Nmnynec Tena. 3MeHeHue umiyiibca.
Wmmnyinbc cuibl. 3aKOH COXPaHEHUS UM-
nynbsca. PeaktuBHoe nBmxenue. Mexa-
HHUYEeCcKasg paboTa U MOITHOCTE. PaboTa
CHJI TSDKECTH, YIIPYTOCTH, TpeHus. CBA3b
SHEPTUH U paboTEHL.

IloreHunansHas sHEprus Tena, NOAHA-
TOT'0 HaJl IOBEPXHOCThIO 3eMiIHU. [loTeH-
LUajbHas 3HEPIrUs

CKaTOM NMPY>KUHBIL.

Kunernueckas sneprus. Teopema o ku-
HETHYEeCKOH SHEeprur. 3aKOH COXpaHe-
HUS MEXaHNIECKOH SHeprun

HaGmoenne n o0CyxaeHHE ONBITOB, JEMOHCTPH-
PYIOIIUX Iepeiady UMITYJIbca IPU B3aUMOEHCTBUI
Tel, 3aKOH COXPAHEHUs UMITyJIbca PH aOCOMIOTHO
YIIPYroM 1 HEYIPYTOM B3aHMOZIEHCTBHNU Tell. AHa-
JIN3 CUTYAIMH B OKPY>KaIoLeH KU3HU C MCIIOJIB30-
BaHMEM 3aKOHA COXPaHEHHs HMITyIbca. Pacrio3Ha-
BaHUE SIBJICHUS] PEaKTHBHOTO ABH)KEHUS B IIPHPOJIE
u texuuke (MC — Ouonorus). [IpuMeHeHne 3aKoHa
COXpaHEHUsI UMITyJIbCa [l pacuéra pe3yabTaToB
B3aUMOJENCTBHUSA Tel (Ha IpUMEpax HEYIpyroro
B3aUMOJICHCTBUSI, YIPYTOr0 IEHTPATEHOTO B3aHMO-
JEHCTBUS ABYX OJMHAKOBBIX TN, OJHO M3 KOTOPBIX
HETIOIBHKHO).

Pemenne 3a1a4 ¢ MCHONB30BaHAEM 3aKOHA COXpaHe-
HHS UM- Iynbca. OnpeeneHne paboTsl CHIIBI yIIPY-
TOCTHU MPH NOJbEME I'Py3a C UCIIOIB30BaHUEM HETIO-
JBIKHOTO M TTOJIBIDKHOTO 01T0KOB. M3Mepenue
MoUIHOCTH. V3MepeHne NoTeHanbHON S3HEpT U
yIpyro fneopMHUpOBaH- HOM NPy KUHEL 3Mepenue
KHHETHYEeCKON SHEepTHH Tella MO JUIMHE TOPMO3HOTO
ITyTH.

OKCIIepUMEeHTaIbHOE CPaBHEHUE N3MEHEHHS TIOTEH-
IIMAJbHON ¥ KMHETUYECKOM SHEPruil Tena pu ABU-
JKEHHUH 10 HAKJIOHHOM MJIIOCKOCTU. DKCIIEPUMEH-
TaJIbHas MPOBEPKa 3aKOHA COXPaHEHHs MeXaHU4e-
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CKOI1 SHepIrHuy Ipu cBOOOAHOM najeHuy. [Ipumene-
HHE 3aKOHa COXPaHEHUs] MEXaHUUECKOH 3HEPTUH
JUIs pacuéTa MOTEeHUUAIbHON U KHHETUUECKOU SHEp-
ruil Tena. Pemienune 3a1a4 ¢ HCIOIb30BAHKEM 3a-
KOHA COXPAHEHUs] MEXaHNUECKOH 3HEPTUH

PA3JIEJI 9. MEXAHUYECKHE KOJIEBAHUSA

W BOJIHBI (154)

Mexanndeckne KoJae0aHus

7 | KonebatensHoe nmxenne. OCHOBHEIE
XapaKTepUCTHKHU KoJieOaHMii: TIepro,
4yacToTa, aMIUIUTyAa. MareMaTuueckui
U NpYKUHHBINA MasTHUKU. [IpeBparue-
HHE SHEPTHHU NPU KonebaTelbHOM IBHU-
JKEHHUH.

3aryxaromniue kojaebanus. BeiHy)IeH-
Hble Koiebanus1. Pesonanc

Habmronenue xonebanuii Mo JeHCTBUEM CHJI TSKE-
CTH ¥ YIIPYTOCTH 1 00HAPYKECHUE MOJOOHBIX KOJe-
OaHuii B OKpyKaroleM Mupe. AHanu3 KojaeGaHuit
rpy3a Ha HUTHU U Ha npyxuHe. OnpeneneHue ya-
CTOTHI KOJIEOaHUH MaTeMaTH4eCKOro U MPYXKUHHOTO
MasTHUKOB. HaOmomeHre u o0bsACHEHUE SIBICHUS
pe3onanca. HccnenoBanue 3aBUCMOCTH TIEPUOJIA
KOJICOaHU TIOJIBEIICHHOTO K HATH TPy3a OT JITHHBI
HUTH.

IIpoBepka HE3aBUCHUMOCTH MEpUO/Ia KOJICOaHHIA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacCHI rpy3a.
Habmronenue u 00CykxaeHHE ONBITOB, IEMOHCTPH-
PYIOLINX 3aBUCMOCTB TIEPHO/ia KOJIeOaHui mpy-
JKHHHOTO MasATHHKA OT MACCHI IPpy3a U KECTKOCTH
npyxuHbl. [IpuMeHeHre MaTeMaTH4ecKoro U mpy-
JKHHHOT'O MasiTHUKOB B Ka4eCTBE MOJIENIEl JIJIs OITH-
caHus KoJeOaHui B OKpyXKaroleM Mupe. Perrenne
3a/1a4, CBA3aHHBIX C BEIYMCIEHHEM HIIH OLIEHKOM Ya-
CTOTHI (TIepHO/Ia) KOIeOaHuit

Mexanuueckue BOIHbL.3BYK. | 8

CBolicTBa MEXaHMYECKUX BOJIH. J{miHa
BOJIHBI. MeXaHNueCKHEe BOJIHBI B TBEP-
JIOM TeJle, CeCMUYECKHE BOJIHBI. 3BYK.
I'pomxkocTh 3ByKa 1 BbicoTa ToHa. OTpa-
JKeHue 3Byka. HGpa3ByK U ynbTpa-
3BYK

OOHapyXeHHE U aHAIN3 BOJTHOBBIX SIBJICHUI B OKPY-
xaromieM wmupe. HabmropeHue pacmpocTpaHeHHs
MIPOJIOJBHBIX U OIEPEYHBIX BOJIH (HAa MOJIENH) U 00-
Hapy)XeHHe aHAJIOTMYHBIX BHJIOB BOJIH B IIPHPOJE
(3BYK, BOASIHBIE BOJIHBI). BBIUKCIIeHHE ITMHBI BOJTHEI
1 CKOPOCTH PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH. DKC-
MEPUMEHTAJIbHOE OIPECICHHE TPAHMI YacTOTHI
CIIBIIIAMBIX 3BYKOBBIX KoJieOaHuil. Habmonenue 3a-
BHCHMOCTH BBICOTHI 3ByKa OT YacTOTHI (B TOM YHCIIE
C HCIIOJNB30BAHUEM MY3bIKATbHBIX HHCTPYMEHTOB).
HaGumoenne 1 00bsICHEHHE SIBICHUS aKyCTHYECKOTO
pe3oHaHca. AHaIN3 OPUTHHAIBHOTO TEKCTa, MOCBSI-
MEHHOTO UCIOIB30BaHMIO 3ByKa (MJIM yJIbTPa3ByKa)
B TEXHHKE (IXOJIOKAIUs, YIbTPa3BYK B MEAUIMHE U
Ip.); BBITIOJIHEHHE 3aJaHUI O TEKCTY (CMBICIOBOE
YTCHHE)

PA3JIEJ 10. D

JIEKTPOMAT'HUTHOE IOJIE X1 QJIEKTPOMATI'HUTHBIE BOJIHBI (64)

JJIeKTPOMArHUTHOE MoJIe U
JJIeKTPOMATrHUTHBIE BOJHBI

6 | CBoOMCTBa AIEKTPOMArHUTHBIX BOJIH.
[lIkana 37eKTpo- MarHUTHBIX BOJH. Vc-
MOJTb30BaHKE HIEKTPOMATHUTHBIX BOJTH
IIJIT COTOBOM CBSI3U.
DJIeKTpOMarHUTHAs IPUPOIA CBETA.
CkopocTh cBeta. BomHOBBIE cBOiCTBA

CBETa

DKCIepUMEHTAIBHOE U3YUeHUE CBOMCTB AIEKTPO-
MAarHUTHBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO MO-
OWIBHOTO Teme- oHa). AHAITN3 PEHTTE€HOBCKUX
CHHMKOB Y€JIOBEYECKOTr0 OpraHn3Ma. AHajIn3 TeK-
CTOB, OITHCHIBAIOIINX MPOSIBICHHS 3JIEKTPOMArHHUT-
HOT'0 M3JTy4€HHS B IPUPOJIE: KUBBIC OPTaHH3MBI, H3-
JydeHust HeOeCHBIX Tell (CMBICIOBOE uTeHHe). Pac-
MIO3HABaHUE U aHAJIM3 PA3IMUHBIX TPUMEHEHUN
OJICKTPOMArHUTHBIX BOJIH B TCXHUKE. Pemenue 3a-
J1a4 C UCTIONIb30BaHUEM (pOopMyJI ISl CKOPOCTH AJIeK-
TPOMArHUTHBIX BOJIH, JJIMHBI BOJHBI i YaCTOTHI
cBeTa

PA3JIEJI 11. CBETOBBIE SIBJIEHUS (15 Y1)

3aKoHbI paclpocTpaHeHust
cBeTa

Hcrounuku ceeta. JlyueBas Mozaenb
cBeta. [IpsiMonuHeiHOE pacpocTpaHe-
HUe cBera. 3arMenus Connna u JIyHBL
Otpaxenue cera. [lmockoe 3epkaio.
3aKoH OTpaKeHHUS CBETA.

Habu1r0/1eH1e ONIBITOB, IEMOHCTPUPYIOIINX SIBJICHHE
MPSMOJIMHEIHOTO PacIpOCTpaHEeHUs cBeTa (BO3HUK-
HOBEHHE TEHU U IOy~ T€HH), ¥ UX HHTEPIIPETaIHs
C HCTIONIb30BaHUEM ITOHATHS CBETOBOTO Jiyda. O0b-
SICHEHHE ¥ MOJICJIIPOBAHUE COIHEYHOTO H JTyHHOTO
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OcHoBHOe coeprkaHue

IInanupyemMble BUABI yueOHOI
AesiTeIbHOCTH 00y4aroImuXxcst

TIpenomiienue cBeta. 3aKOH mpesomIie-
HHMS CBETA.

ITostHOE BHYTpEHHEE OTPAKEHHUE CBETA.
Hcnonb30BaHnE BHYTPEHHETO OTPaXe-
HHS B ONITHYECKUX CBETOBOJAX

3atMeHuil. VccnemoBanue 3aBUCHMOCTH yTJia OTpa-
JKEHHUSI CBETOBOTO JIy4ya OT yIJia nageHus. M3zydenue
CBOHCTB M300pa)keHus B INIOCKOM 3epkaiie. Habmro-
JIeHHE U 00BACHEHUE OBITOB IO MOTYYEHHUIO H300-
paXeHH B BOTHYTOM U BBIITYKJIOM 3€pKajax.
HabGnronenne u 00bsic-HEHUE OTBITOB IO MPEIOMIIC-
HUIO CBETA HA IPaHMIIE PA3IMIHBIX CPE, B TOM
YHCJIC OTBITOB C MOJHBIM BHYTPEHHUM OTPaKCHUCM.
HccnenoBanue 3aBUCHMOCTH yTJIa PEIIOMIICHUS OT
yIJ1a TaJieHus] CBETOBOTO JIyda Ha TPAHUIIE «BO3AYX-
CTeKso». Pacrio3HaBaHue SIBIEHUHN OTPaKEHUS U
MPEJOMJICHUS CBETA B TIOBCEAHEBHON KU3HH. AHa-
T3 U O0BSCHEHHUE SBJICHHUS ONTUYECKOTO MUPaXa.
Pemenue 3amaq ¢ UCmoap30BaHHEM 3aKOHOB OTpa-
JKCHUS M TIPEIIOMJICHUS CBETa

JIMH3BI M ONITHYECKHE TPH-
0opbl

Jlunza, xon mydeit B muH3e. OnTHYecKas
cucrema. Onrrnueckue mpuodopsl: PoTo-
ammapar, MHKPOCKOI U Teneckorn. ['ma3
KaK ONTHYeCKas cucTeMa. bimsopykocts
U JaJIbHO30PKOCTh

[ony4yenne nzo0paxkeHNid ¢ MOMOIIBIO, cOOMparo-
el u paccenBaromeii muH3. Onpenenerue Gokyc-
HOTO PAacCTOSIHUS M OTITHYECKOHN CHITBI COOMparoniei
JIVH3BL.

Ananu3 ycTpoiCTBa U IPUHIMIA JEHCTBHS HEKOTO-
PBIX ONTHYECKUX MPHOOPOB: (oToanmapara, MUKpO-
ckomna, teneckona (MC — Guonorus, aCTpOHOMUS).
AmnHanu3 siBICHUH OJM30PYKOCTH U JabHO30PKOCTH,
npuHIHNa neicTBust 09koB (MC — Ouomnorus)

Pa3nio:keHue 0eJ10ro cBera B
CHEeKTP

Paznoxenue 6e10ro cBeTa B CIIEKTD.
OmnpiTel HetoToHa. ClOKEHHE CIIEK-
TpaJIbHBIX LIBETOB. Jucnepcus ceera

Habnronenne mo pasznosxeHnto 6€10ro cBeTa B
criextp. Habnronenue 1 00bsCHEHHE OIIBITOB 110 TI0-
JIy4eHHIO 0eJIoro CBETa IIPHU CI0XKEHUH CBETa pas-
HBIX LIBETOB.

[IpoBenenne 1 0OBSICHEHHE ONBITOB IO BOCHPHUSTHIO
IL[BETA MIPEAMETOB IPH UX HAOIIOCHUHN Yepe3 LiBe-
TOBBIC (PMIIBTPHI (LIBETHBIC OYKH)

PA3JEJI 12. KBAHTOBBIE SIBJIEHUSL

184)

Hcnyckanue u norJomenne
cBeTa aTOMOM

OnbiTel Pe3epdopaa u miaane- TapHas
Mozenb aroma. Mozens aroma bopa.
Hcmyckanue 1 OTJIOMIEHHE CBETa aTo-
MoM. KBaHThbl. JInHe4aTele CeKTphI

O6cyxneHue 1enu onbIToB Pezepdopaa mo uccie-
JIOBaHHUIO aTOMOB, BBIJIBIKCHHE TUIIOTE3 O BO3MOXK-
HBIX Pe3y/IbTaTax ONBITOB B 3aBHCUMOCTH OT IIPEe-
I0JTaraeMoro CTPOEHHS aTOMOB, (hOPMYITUPOBAHHE
BBIBOJIOB M3 PE3YJIETATOB OMBITOB. OOCyKIeHNEe
MPOTUBOPEUMH TUIAHETAPHOW MOJIENIM aTOMa M OCHO-
BaHWI 171 runoTe3sl bopa o cranuoHapHbIX opou-
Tax 3JIEKTPOHOB.

HaGumoieHne CIIOMIHBIX U JIMHEHYaThIX CIIEKTPOB
U3JTydeHHs pa3InuHbIX BeniecTB. OObsCHEHHE JTH-
HEWJaThIX CHEKTPOB U3ITyIEeHHS

11

CTpoeHue aTOMHOIO siApa

PagnoaktuBHOCTE. AJb(a-, 6era- u
raMma-usinydeHus. CTpoeHre aTOMHOTO
spa. HykioHHast MoJiestb aTOMHOTO
anpa. M3otomnsl. PagnoakTruBHbIE TIpe-
Bpauenus. Ilepuon nomypacnana.
JleiicTBUS painOaKTUBHBIX U3TYy4SHUN
Ha )KUBBIE OPTaHU3MbI

O0cyxeHre BO3MOKHBIX THIIOTE3 O MOJIEISAX CTPO-
eHus sapa. OnpeneneHue cocrasa siiep 1o 3a/1aH-
HBIM MaCCOBBIM H 3apsI0BBIM YHCIIaM U IO TOJIOXKe-
HUIO B IEpHOANYECKON cucteme 3neMeHToB (MC —
XUMHUS).

AHanmm3 U3MEHEHUsI COCTaBa SAPa U €ro IOJI0KEHUS
B NIEPHOANYECKON CHCTEME IPU 00-PaJHOAKTHBHO-
ctu (MC — xumms). HccnenoBanue TpekoB (-da-
CTUI] 1O TOTOBBIM (oTorpapusm. OGHapyKeHHe U
U3MEepeHHe PaHaliOHHOTO (hOHA C TIOMOIIBIO 103H-
MeTpa, OIICHKa ero MHTEeHCUBHOCTH. AHaJIN3 OHOJIO-
TMYECKUX HW3MEHEHHH, TPOUCXOIAIIMX TOJ Jei-
CTBHMEM PaJNOAKTUBHBIX u3nydyeHuit (MC — 6uoso-
rus). Vcrionp30oBaHe pagnoOaKTHBHEIX H3Iy9eHUH B
meautHe (MC — OHoorus)

12

SnepHble peakuuu

SnepHble peakiuu. 3aKOHBI COXPaHEHUS

Pemenue 3a1ayd ¢ UCMOJIb30BAHUEM 3aKOHOB coxpa-
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HHe IPeJIMETHOI0 COepKa-
HHUS ¥ ONIBITA JeATEIbHOCTH,
NPUOOPETEHHOI0 NIPH H3y4e-
HHUH BCero Kypca Gu3nKu

OCHOBHBIX Pa3JIeIoB Kypca (pHU3NKH: Me-
XaHHYECKHUe, TEIUIOBBIE, 3JIeKTpoMar-
HHUTHBIE, KBAHTO- BBIC SIBIICHUSL.
Hayunslit MeTO 1TO3HaHMSI U €T0 peau-
3a1us B QU3HIECKUX UCCIEAOBAHMAX.
CBs3b OU3UKU U COBPEMEH- HBIX TEXHO-
Joruid B 06JacTy nepenadn nHGopma-
IIMH, SHEPTeTHKE, TPAHCIIOPTE

Ne | Temarnueckmii 6,10k, Ko- InanupyemMbie BUIbI yu4eOHOI
n/n BO OcHOBHOe cojiepKaHHe
TemMa AeSITeJbHOCTH 00y4AIOLIUXCH
3apsI0BOr0 U MacCOBOTO YHCEIl. DHEpP- | HEHHUsI MACCOBBIX U 3apsI0BBIX YKCEN Ha OIpererie-
THS CBSI3M aTOMHBIX siiep. CBA3b Macchl | HUE PE3yJIbTAaTOB SACPHBIX PEAKLNii; aHAIU3 BO3-
Y SHEPTHH. Peakuuy CHHTe3a U AENCHUS | MOXKHOCTH MIJIM HEBO3MOXKHOCTH SACPHON PEaKLH.
aznep. OLeHKa HEPIHH CBSA3U SAEP C UCTIOIB30BaHHEM
Hctounuku sHeprun CosHIa U 3BE3 L. ¢dopmyiel DitHmTeliHa. OOCYXKICHHE TIEPCIICKTHUB
SlnepHasi SHEpreTUKa HCIIONIB30BAHMS YIIPABIISIEMOTO TEPMOSICPHOTO
cunTe3a. O6CykICHHE IPEUMYIIECTB U SKOJIOrHYe-
CKHX MPO0OJIeM, CBS3aHHBIX C SIICPHON SHEPTETHKOM
(MC — skomnorust)
MOBTOPUTEJbHO-OFOBIIAIOIIAA MOJIY.JIb (54)
13 | CucremaTu3anus u 000011e- 5 | O6o6meHne conepKaHusI KaxI0ro U3 BrimonHeHne y4eOHBIX 3aJaHuil, TpeOyrOIuX Je-

MOHCTpalMU KOMIIETEHTHOCTEH, XapaKTepU3yrOIuX
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTB!

— IPUMEHEHMs IOTy4YeHHBIX 3HaHU I Hay4yHOT O
00BsICHEHNS (PU3NUECKUX SIBJICHUH B OKpYKaromen
MIPUPOJIE ¥ MOBCEIHEBHON JKU3HN, A TAK)KE BBISBIIC-
HUS (PU3UIECKHX OCHOB Psiia COBPEMEHHBIX TEXHO-
JIOTH;

— IPHMEHEHUS] OCBOCHHBIX YKCIIEPHIMEHTAIIBHBIX
YMEHHUH 11t uccliefoBaHus (pU3NUECKUX SIBJICHUH, B
TOM 4YHUCJIe JUIs IPOBEPKU TMIIOTE3 U BBISBICHUS 3a-
KOHOMepHocTell. Pelenue pacu€THeIx 3a7a4, B TOM
YHCIIe PeANoaraloluX UCIOIb30BaHue (pu3nye-
CKOIf MOZIENTN ¥ OCHOBAHHBIX HA COZIEPKAHHUH Pa3-
JWYHBIX pa3/eNoB Kypca (u3uku. Beimoanenue n
3aIIUTa TPYIIIOBBIX WM HHAUBHIYAIbHBIX TIPOCK-
TOB, CBSI3aHHBIX C COJIEp)KaHNEM Kypca QU3UKN

TemaTn4veckoe IJIAHUPOBAHHUE yqeﬁﬂoro npeamMera «Puzuka»

7 KIIACC (ouno-3a04Hast popma 0OyueHus1)
1 yac B Henelro, Bcero 34 u

¢dusnyeckux BenuunH. Puznueckue
npubopsl. [lorpenrHocTs H3MEpEHUIA.
MexayHapoHast CHCTEMA €IMHHI]

Ne . Kou1- "
TemaTnueckuii 0J10K, IInanupyemble BUABI y4eOHOM
n/n BO 4 OcHoOBHOe coep:kaHne
Tema JeATeJIbHOCTH 00y4aroIuxcs
PA3JEJ 1. PU3UKA U EE POJIb B IO3HAHUU OKPYKAIOLIEI'O MHPA (3 v)
1 ®Du3zuka — HAyKa 0 pUpoae 1 ®duzuka — Hayka o nmpupoje. SABneHus Brisiienne pa3nunuuii Mexxay Gu3nueckuMu 1 XUMH-
npuposl. dusuueckue ABIEHUs: Mexa- | YeCKuME npespatueHusmMu (MC — xumus).
HUYECKHE, TEIUIOBBIE, SICKTPUUECKHE, PacnoznaBanue n xknaccuukanyst GU3NIECKUX sIBIIE-
MarHHTHbIE, CBETOBbIE, 3BYKOBBIE HUH: MEXaHHYECKHUX, TeTIOBBIX, 2JIEKTPHUECKUX, Mar-
b 2
HUTHBIX U CBeTOBBIX. Habmonenue u onmcanue Gpusu-
YECKUX SIBJICHUN
2 | ®dusznvyeckue BeTUINHBI 1 ®duznueckue BenuauHbl. M3meperne Ornpenenenve UEHBI JETEHUS IIKAIbI H3MEPHUTEINb-

Horo npubopa. V3smMepeHne TMHEHHBIX pa3MepoB Tel
1 TIPOMEKYTKOB BPEMEHH C y4ETOM IOTPEIIHOCTEH.
Wzmepenne 00bEMa KUIKOCTH U TBEPAOTO Tena. M3-
MEpeHHe TEeMIEepaTypsl IPH MOMOIIN KHIKOCTHOTO
TepMOMETpa M AaTYMKa TeMIIepaTypsl. BrimonHeHne
TBOPYECKHUX 3aJaHHIl 110 IOHCKY CIIOCOOOB M3Mepe-
HHSI HEKOTOPBIX (PM3UYECKUX XapaKTePUCTUK, HAMPH-
Mep, pa3MepOB MaJIbIX 00BEKTOB (BOJIOC, IPOBOJIOKA),
yIanéHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUI, MaJIbIX
TIPOMEKYTKOB BpeMeHH. OOCyXIeHNe peaTaraeMbIX




Ne . Koa- "
TemaTuuyeckuii 6J10K, IlnanupyemMsble BUABI y4eOHOI
n/n BO 4 OcHOBHOe coiep:kaHne
TeMa JAeSITeTBHOCTH 00yJaloLINXCsI
croco6oB
3 | EcrecTBeHHO- HAy4YHbIii Me- 1 | Kak ¢usuka u pyrue ecreCTBEHHbIE BriiBrokeHne runoTes, OOBACHSIIOMUX MPOCTHIE AB-
TOJ MO3HAHMSI HayKH U3y4aroT npupony. EcrecTBenHo- | JICHHS, HallpuMep,
HayHHbIﬁ METOJ IO3HAHUS: Ha6ﬂ}0ﬂe- — I[I0YEMY OCTaHABJIMBACTCs ABMXKYIICECH 110 I'O-
HHE, IOCTAHOBKA HAYYHOT'O BOIPOCA, PHU3OHTAJILHOU MOBEPXHOCTH TEJIO;
BBLABIIKEHHE THIIOTE3, 9KCepuMenT o |~ [OUCMY B 3KapKylo TOTO/y B CBETION ONCKIC
MPOBEpPKE THITOTe3, 00BSICHEHUE HAaOI0- %poxna;(HeH, uem B TZMHOH'
JI0)KEHHE CII B IIPOBEPKH TUIIOTE3.
naemoro siBienus. Onucanue Gusnye- PCITIOHKCHHE CIIOCOOOB HPOBCP ores.
. . [IpoBenenne nccinexoBaHus 110 MIPOBEPKE KAKOH-
CKHX SIBJIEHUH C TIOMOIIBIO MOJeTel N
100 TUITOTE3HI, HAlIPUMeED, JaJbHOCTD IT0JETa MIa-
pYIKa, ITyIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM
OoublIe BBICOTA ITyCKa.
[MocTpoenne npocTeHmux Mozenel GU3NIECKUX SIB-
JIeHUH (B BUJIE PUCYHKOB WIIH CXEM), HalIpUMep T1a-
JICHHE TIpeaMeTa; MPSIMOJINHEHHOE paclipoCTpaHeHHe
CcBeTa
PA3JIEJI 2. IEPBOHAYAJIBHBIE CBEJEHUSA O CTPOEHUU BEHIECTBA (24)
4 | CtpoeHue BemecTBa 1 | ATOMBI B MOJIEKYJIBI, UX Pa3 MEpHI. HaGumonenre u nHTEpIpETAINs OBITOB, CBUICTEIb-
OmBITH, TOKa3bIBAIOIINE TUCKPETHOE CTBYIOIMUX 00 aTOMHO-MOJIEKYIIPHOM CTPOCHHH Be-
CTPOCHHE BELIECTBA IIECTBA: OIIBITHI C pac- TBOPEHHEM Pa3INYHBIX Be-
mecTB B Boje. OIleHKa pa3MepoB aTOMOB M MOJIEKYIT
C UCTIOJIb30BaHueM (oTo- rpaduii, MOIyIeHHBIX Ha
aTOMHOM CHIIOBOM MuKpockore (ACM). Onpenene-
HUE pPa3MEpOB MaJbIX Tell
5 | JABuxKeHue U B3aMMo/1eii- 1 | ABmwxenue gactul BemecTBa. CBA3b Habmronenne u 00bscHeHNE OPOYHOBCKOTO IBUKE-

CTBHe YaCTHI| BellecTBa
ArperaTHblie COCTOSIHUSI Be-
mecTBa

CKOPOCTH IBMKEHHUS YaCTHI] C TeMIIepa-
Typoii. BpoyHoBckoe nBmkenue. [ud-
¢dy3us. B3aumoeiicTBue yacTuil Bee-
CTBa: IPUTSDKEHUE U OTTAJIKUBAHUE
ArperaTHble COCTOSIHUS BEIIECTBA: CTPO-
€HMe ra3oB, )KUAKOCTEH U TBEPIBIX (KpU-
CTAUINYECKWX)  Tel.  B3ammocs3b
MEXJy CBOMCTBAaMH BEIIECTB B PA3HBIX
arperaTHBIX COCTOSIHUSIX M MX aTOMHO-
MOJIEKYJIIpHBIM cTpoeHneM. OcobeHHo-
CTH arperaTHbIX COCTOSHUN BOJBI

Hus 1 sBneHns auddysuu. [Iposenenne u 0o0bsIcHe-
HHE OMNBITOB M0 HAOMIOAEHHIO TEIJIOBOTO PACIIHpPE-
HUs ra3oB. [IpoBeneHne 1 00BSICHEHNE ONBITOB MO
OOHapyXEHHIO CHJI MOJICKYJISIPHOTO MPUTSIKEHHS 1
OTTAJKUBAHUS

OmnucaHue (¢ HUCIOJIB30BaHHEM IPOCTBIX MoJesei)
OCHOBHBIX pa3IMYUil B CTPOSHUHU T'a30B, )KUIKOCTEN U
TBEPABIX Ten. OOBsICHEHHE Malol CKUMaeMOCTH
JKUIIKOCTEH U TBEPHABIX TeJl, OONMBIION CKUMAEMOCTH
ra3oB. O0bsCHEHNE COXpaHEHHsI (POPMBI TBEPIBIX TEI
U TeKydecTH kuakocTH. [IpoBeneHre ONMBITOB, T0Ka-
3BIBAIOIVX, YTO B TBEPJOM COCTOSTHUH BOJBI YACTHIIBI
HaxoJsTCs B CPEHEM JaJIblle APYT OT jApyra (IUIoT-
HOCTb MEHBIIIE), YeM B XKUAKOM. Y CTAaHOBJICHUE B3aH-
MOCBSI3H MEXIY 0COOCHHOCTSIMU arperaTHBIX COCTOS-
HUH BOJBI U CYIIECTBOBAHMEM BOJIHBIX OPTaHU3MOB
(MC — Guomnorus, reorpadusi)

PA3JIEJ 3. IBUKEHHUE W B3AMMOJIEVICTBHE TEJI (11 u)

6 | Mexannuyeckoe ABUKEHHE 2 | Mexanunueckoe nBuxeHue. PaBHomep- HccnenoBanrue paBHOMEPHOTO JIBMXKEHUS U OIIpe/ie-
HOE 1 HepaBHOMepHoe ABIkeHne. CKo- | JIeHHe ero MPHU3HAKOB.
poctb. CpemHsist CKOpPOCTh IpU HepaBHO- | HabmoneHre HepaBHOMEPHOTO ABMKCHUS U OTIpETie-
MEPHOM JBW>KEHUU. Pacuér myTu u Bpe- | J€HUE ero OTIIMYMKA OT PABHOMEPHOTO JIBUXKEHHUs. Pe-
MEHH JIBUKEHUS IIEHUE 33/1a4 Ha ONpe/eIeHHe MyTH, CKOPOCTH U Bpe-
MEHH PaBHOMEPHOT'O IBMKEHHs. AHaIN3 rpaduKoB
3aBUCUMOCTH IyTH M CKOPOCTH OT BPEMEHH
7 | Anepuusi, Macca, IIOTHOCTL | 2 | SIBneHne nHEpUUMH. 3aKOH MHEPIINN. OOBsCHEHHE U IPOTHO3UPOBAHNUE SBIEHNUH, 00yCIOB-

B3anmoeiicTBre Ten Kak MpUYUHA U3-
MEHEHUsI CKOPOCTH JIBIDKCHUS TEI.
Macca kak Mepa UHEpTHOCTH TeJa.
ITinorHOCTH BemecTBa. CBS3b INIOTHOCTH
C KOJIMYECTBOM MOJIEKYJI B €IUHUILIE
00BbEMa BelecTsa

JICHHBIX UHEPLUEN, HAIPUMED, UTO MPOUCXOAUT IIPU
TOPMOXKEHUH WJIH PE3KOM MaHEBpe aBTOMOOMIIS, 110-
4eMy HEBO3MO>KHO MTHOBEHHO NPEKPATUTH JBUXKE-
HUE Ha BEJOCHIIE/Ie UM caMoKaTte U T.4. IIposene-
HHE ¥ aHAJIU3 OIBITOB, JIEMOHCTPUPYIOIIHUX U3MEHE-
HUE CKOPOCTH JBIKCHUS TeNa B pe3ysbTaTe Aci-
CTBHMs Ha HEro Apyrux Tei. Pemenue 3anad Ha ompe-
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n/n

TemaTnuecknii 6J10K,
TeMa

KoJi-
BO 4

OcHOBHOe coiep:kaHne

IlnanupyemMsble BUABI y4eOHOI
JeATeJIbHOCTH 00y4aloIuXcs

JIeNIeHe Macchl Tela, ero o0béma u miotHoctH. [1po-
Be/ICHUE U aHAJIU3 OIBITOB, AEMOHCTPHPYIOLIUX 3a-
BHCHMOCTb U3MEHEHUS] CKOPOCTH TEJIA OT €r0 MacChl
IIpU B3auMo/eiicTBuM Tell. MI3MepeHue Maccsl Tena
pasnmuHbIME criocobamu. OrnpezneneHne II0THOCTH
Tella B pe3yJIbTaTe H3MEPEHNUs €ro Macchl 1 00béMa

Cuna. Buabl cui

Cuita KaKk XapakTepUCTHKa B3aUMOeH-
ctBus Ten. Cuiia ynopyrocTy u 3aKoH
I'yka. i3MepeHne CUiIbl ¢ TOMOIIBIO JH-
HaMOMeTpa. SIBJIeHHEe TATOTEHHS U CHJia
TsoxecTH. Cuila TSHKECTH Ha JPYTHX IU1a-
Herax. Bec tema. HeBecomocts. Croxe-
HHUE CHJI, HAaIIPaBJICHHBIX [0 OJHOH Mpsi-
Moii. PaBHogelcTByIOmas cun. Cuia
TpeHus. TpeHue CKOIbKEHHsS U TPEHUE
roxost. TpeHue B MpUpOJIe U TEXHUKE

N3yuenue B3auMoIeNCTBHSI KaK IPUYMHBI U3MEHE-
HHS CKOPOCTH Temna 1M ero nedopmarmu. Onucanue
pEaNBHBIX CUTYAIH B3aUMOJCHCTBHS TEJI C TIOMO-
IIBI0 MOJIeJIeH, B KOTOPBIX BBOAUTCS ITOHATHE U
n3o0pakeHue cuitbl. M3ydenue cuisl ynpyrocru. Hc-
ClIeJOBaHNE 3aBUCUMOCTH CHIIBI YIIPYTOCTH OT YUIH-
HEHUsI PE3MHOBOTO IIHYpa WU MPYXHUHBI (C TOCTPO-
eHHeM rpaduka).

AHanu3 NpakTHIECKUX CUTYaIHi, B KOTOPBIX IPOSIB-
JsIeTCs ISMCTBUE CHIIBI YIIPYTOCTH (YIIPYTOCTh Ms4a,
KPOCCOBOK, BETOK JiepeBa U Jp.).

AHanm3 CUTyalui, CBSI3aHHBIX C SBIICHUEM TATOTe-
Hust. OOBsICHEHNE OPOUTAIBHOTO JIBMKEHUS TUIAHET C
HCIIOIb30BaHNEM SIBJICHHS TATOTEHHUS U 3aKOHA HHEp-
uun (MC — actponomus). M3mepenue Beca Tena ¢
moMoIIsio TuHaMoMeTpa. OO0CHOBaHHE 3TOTO CIIO-
coba u3MepeHus. AHaIU3 ¥ MOACIUPOBAHNE SBICHUS
HEBECOMOCTH. DKCIIEpIMEHTAIbHOE TOTyIeHHe TIpa-
BIJIA CJIOXKEHUS CHJI, HATIPABICHHBIX BIOJb OJHOM
npsiMoil. OnpeneneHue BeTUYUHbl PABHOJCHCTBYIO-
el CuilL.

V3ydeHne CUIIbI TPEHHS CKOJILKEHUS U CHIIBI TPEHHS
nokost. MccnenoBanue 3aBUCHMOCTH CHIIBI TPEHUS OT
Beca TeJla U CBOMCTB TPYIIMXCS IIOBEPXHOCTEH.
AHanm3 NpakTHIECKUX CUTYaIUi, B KOTOPBIX IPOSIB-
NsieTCs ACHCTBHE CHITBI TPEHMS, HCTIONB3YIOTCS CII0-
cOOBI €€ YMEHBIIICHNS WM YBEIUYEHUS (KaTaHHe Ha
JIBDKaX, KOHbKaX, TOPMO)KEHHE aBTOMOOHIISI, HCIOJIb-
30BaHUE ITOIIIUITHIKOB, TJIABAaHKUE BOJHBIX KHUBOT-
HBIX 1 11p.) (MC — Ouonorus).

Pewenne 3aau ¢ ucnons3oBaHueM GOPMYIT IS pac-
4éTa CHIIBI TSDKECTH, CHITBI YIIPYTOCTH, CHITBI TPEHHS

PA3JIEJI 4. TABJEHME TBEPIBIX TEJ, )KUIKOCTEM U T'A30B (11u)

JaBaenue. [lepenaua nasJie-
HHUS TBEPABIMHU TeJIaMH, KU/~
KOCTSIMH H razamMmu

Jasnenue. CriocoObl yMEHBLICHUS U
yBeJIMUYEHHS JaBiieHus. JaBieHue rasa.
3aBHCHMOCTD JaBJIEHUS Ta3a OT 00bEMaA
u Temreparypsl. [lepenaua naBneHus
TBEPIBI- MU TEJIAMH, )KUAKOCTSIMH H Ta-
3amu. 3akoH I[lackams. [TueBMaTnueckue
MAaIIHHBI

IAHaIN3 ¥ OOBSICHEHNE OIIBITOB U MPAKTHYECKHX CUTYa-
(111, B KOTOPBIX MPOSIBIISAETCS CHJIa IaBJICHUSL.
O00CHOBaHME CIIOCOOOB YMEHBIICHHS U YBEITMYCHUS
InaBieHus. M3ydeHne 3aBUCHMOCTH JJaBJIeHHs Ta3a OT
00BEMa 1 TeMmepatypsl. M3ydeHne ocoOeHHOCTEH Tie-
peady AaBICHUS TBEPIBIMA TEJIAMH, KUAKOCTSIMA U Ta-
3aMu. OOOCHOBAaHHUE PE3YIILTATOB OIBITOB OCOOEHHO-
CTSIMH CTPOCHUSI BEIIIECTBA B TBEPJIOM, JKUIKOM

1 Ta3000pa3HOM COCTOSTHUSIX.

(DKCIepUMEHTAIBHOE J0Ka3aTeIbCTBO 3aKoHa [Tackas.
Pemenue 3aau Ha pacuéT aBiIeHUs TBEPAOTO Tela

10

JlaBieHue ;KUAKOCTH

3aBHUCHUMOCTb JaBJIEHHS KUIKOCTH OT
ryOuHBI orpyxenus. Lumpocraride-
ckuit mapagokc. CooOmraroniuecs co-
cyabL. I'uapaBinvecKie MeXaHu3Mbl

lccnenoBanue 3aBUCUMOCTH AABJICHUS KHIKOCTH OT
r1yOMHBI IOTPYXEHHS U INIOTHOCTH JkuaKkocTH. Habumro-
INeHne 1 00bICHEHNE THAPOCTaTHUECKOTO MapagoKca Ha
ocHOBe 3akoHa [Tackaist. M3yueHne cooOmaomuxcs co-
CyZ:OB.
Pemenue 3a1ad Ha pacuéT AaBieHUS KUAKOCTH. OOBsiC-
HEeHHUe PUHINIA AHCTBHS THIPABIHYECKOTO Ipecca.
IAHaM3 1 0OBSICHEHNE PAaKTUIECKUX CUTYaNui, J1e-
MOHCTPUPYIOIIUX MIPOSIBICHHUE JaBICHHS )KUIAKOCTH H
3akoHa [Tackais, HampuMep MPOIIECCOB B OpraHU3ME
npu riay6okoBoHOM HbIpsiHuH (MC — Ouonorus)




Ne . Kou1- .
Tematnueckuii 6J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
TeMa JeATeJIbHOCTH 00y4aloIuXcs
11 |ATmocdepHoe naBieHue 3 | Atmocdepa 3emin u atMocdepHoe IaB- [JKCIEepUMEHTaIbHOe 0OHApYKEeHIHE aTMOC(HEpHOro JaB-
nenue. [IpuunHEI CylIeCTBOBAHUS BO3-  [TeHHA. AHAIN3 M 0OOBSCHEHHE OIBITOB U MPAKTHYECKUX
nyuHoit o6onouku 3emin. Onbir Top-  [cHTYalHi, CBSI3aHHBIX C JEWCTBHEM aTMOC(EPHOro JaB-
puyenn. M3mepenue armochepHoro nenus. OOBsICHEHNE CYIECTBOBaHUS aTMOC(ephl Ha
JIaBJICHHUS. 3emile 1 HEKOTOPBIX IUIAHETaX MM €€ OTCYTCTBUS Ha
3aBHCHMOCTb aTMOC(EPHOTo faBieHus  |[npyrux miaHerax u Jlyne (MC — reorpadusi, actpoHo-
OT BBICOTHI HaJl ypoBHEM Mops. [Ipu- Mist). OOBsICHEHHE H3MEHEHUSI INIOTHOCTH aTMOC(EphI C
6OpBI 711 I3MEPEHUST aTMOC(EPHOTO BHICOTOM M 3aBUCUMOCTH aTMOC(EPHOT0 JaBICHUS OT
JaBICHHS BBICOTHI. PemreHne 3agad Ha pacyér aTMoc(hepHOTO AaB-
nenus. Mzyuenne yctpoiicTBa 6apomerpa-aHepounia
12 |TeiicTBue sxuakocTd u raza na| 4 | JleiicTBre XUIKOCTH U Ta3a Ha TIOTpy-  [JKCIEPUMEHTANILHOE OOHApYyKeHUe JeHCTBHS KUKO-
Morpy:kéHHoe B HUX TeJIO ’k€HHOE B HUX TeJo. BriTankuBaromnias CTH ¥ Ta3a Ha MOTPYKEHHOE B HUX Teno. Onpenenenne
(ApxuMesioBa) cuia. 3akoH ApxuMmena. —|BBITAIKMBAIOLIEH CHITBI, ICHCTBYIOIICH Ha TENIO, OrpY-
InaBanue Ten. Bosnyxormasanue PKEHHOE B JKUAKOCTh. [IpoBeneHne u obcyxaeHne OB~
TOB, IEMOHCTPUPYIOIINX 3aBUCHMOCTb BBITAIKUBAIOIICH
CHITBI, ISHCTBYIONIEH HA TEJIO B KHIKOCTH, OT 00bEMa
[OrpyXEHHOU B KHJIKOCTb YaCTH TeNa U OT INIOTHOCTH
kuakocTH. McenenoBanue 3aBUCHMOCTH Beca Tejla B
BoJIe OT 00BEMA OTPYKEHHOH B KMIKOCT YaCTH TeJa.
Pemienue 3a1a4 Ha IpUMEHEHHE 3aKOHA ApXUMea U
lycioBus miaaBaHus Tes. KoHcTpynposaHue apeoMerpa
VT KOHCTPYHPOBAHUE JIOJKH U OTIPEAICNICHUE e€ TPy30-
MOBEMHOCTH
PA3JIEJ 5. PABOTA U MOIIIHOCTb. DHEPT'HJI (8 u)
13 PabGora u MoIlHOCTH 2 Mexanuueckast pabota. MOIHOCT,  [JKCIIEPUMEHTAIBLHOE OIPEEICHIE MEXaHHIECKOH pa-
OOTBI CHIIBI TSDKECTH TIPH TaACHHUH Tella ¥ CHIIBI TPEHHUS
[IpY paBHOMEPHOM II€PEMELICHUH TeJla 110 TOPU30HTab-|
HOU TIOBEPXHOCTH.
Pacuét MolHOCTH, pa3BUBaEeMO NpU MOABEME 110 JIECT-
Hutle. Pemenue 3a1a4y Ha pacyéT MEXaHUYECKOU paboThI
1 MOILLHOCTH
14 [[MpocThie MeXaHNU3MBI 3 | [IpocThie MEXaHU3MBI: phIUar, OJIO0K, OnpesienieHne BLIMIPHIIIA B CHIIE TIPOCTBIX MEXaHU3MOB
HAKJIOHHAS IIOCKOCTD. HpaBHno paBHO- Ha IPUMEPE pbluara, oABUKHOTO U HETIOABUIKHOT'O
BecHd peruara. [IpumeneHne npasuna 0JI0KOB, HAKJIOHHOH [UIOCKOCTH.
paBHOBECHS PbIara K 6II0Ky. «3010TOE I/IccnezLOBazme yCIIOBHUS paBHOBecHs peryara. OOHapy-
NpaBIo» Mexarmki. KITJ] mpocTeix Me- PKCHHE CBOFCTB NPOCTEIX MEXHH3MOB B Pa3IHIHBIX HH-
xaun3moB. [IpocTbie Mexauu3Mbi B Gpiry [CTPYMEHTaX 1 MIPUCTIOCOOICHUSX, UCHIONb3yEMbIX B
1 TexHKe. PhIYard B Tele YenoBeKa OBITY M TEXHHUKE, a TAKXKE B XKUBBIX opranusmax (MC —
Grosorus). DKCIepUMEHTAIBHOE J0Ka3aTeIbCTBO pa-
BEHCTBA pabOT NMPU MPUMEHEHHUH TIPOCTHIX MEXaHU3MOB.
Onpenenenne KI1/] HAKITOHHOH MIIOCKOCTH.
Pemenue 3a/1ad Ha IPUMEHEHHE TIPABUIIa PABHOBECHS
ppiyara u Ha pacuét KITJ{
15 Mexanuyeckas JHeprus 3 | Kunernueckas U NOTEHIMAIbHAS SHEP-  [JKCTIEPUMEHTANIBHOE ONPEIENEHUE U3MEHEHNS KHHETH-

rus. [IpeBpamieHne oHOTO BUIa MeXa-
HUYECKOH SHEpPruM B APYroil. 3aKoH co-
XpaHCHUS U UBMCHECHUSA DHEPI'UU B ME-
XaHHKe

[UECKOM M MOTEHIMAIbHON SHEPTUHU Tela IPHU €T0 CKaThI-
BaHMH 10 HAKJIOHHOH mockoctu. ®opmynupoBaHue Ha
OCHOBE HCCJIEJIOBAaHUS 3aKOHA COXPAHCHUS MEXaHUYe-
ckoit sHeprun. OOCyXAeHHE IPaHUI] TIPIMEHUMOCTH 3a-
KOHA COXpaHEHHUs 3Hepruu. Pemenue 3agaq ¢ UCnomnab30-
BaHHMEM 3aKOHA COXPaHEHUs SHEPTUU
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CKOPOCTBIO TETJIOBOTO ABHKCHUS Ya-
ctui. Bayrpenssis sHeprus. Crioco0bt
W3MEHEHUsI BHYTPEHHEH SHEPTUH: Terl-
JIoTiepeaaua M coBepluieHne paboThI.
Bupp! Tennonepenavn: TEIUIONPOBO/I-
HOCTh, KOHBEKIIHS, U3mydenne. Komnae-
CTBO TEIUIOTHI. Y IeNIbHAs TETJIOEMKOCTh
BernecTBa. TeriooOMeH 1 TeIIoBoe
paBHOBecue. Y paBHEHHE TEIJIOBOTO Oa-
naHca. [1naBnenue u oTBepaeBaHue Kpu-
CTaJUTMYECKHUX BELIECTB. Y IeNbHas Tel-
nora riaBieHus. [lapoobpazoBanne

n kouzaeHcanus. Mcnapenue. Kunenue.
VnenbHas TemuoTa MapooOpa3oBaHUsL.
3aBUCUMOCTb TEMIEpaTypbl KHIIEHHUS OT
aTMoc(epHOro JnaBieHHs. BiaxHOCTb
BO3/yXa. JHEpPrus TOIUIMBA. Y IelbHas
Teiora cropanus. [IpuHIMIBI paboTHI
terwtoBeix ABurateneid. KI1J[ TemmoBoro
JABUTATCIIA. Tennoseie JABHUIaTCJIn U 3a-
IINTa OKPYXAIOLIEH Cpelbl.

3aK0H COXpaHEHUs U Ipe- BpalleHus
SHEPTUH B MEXAaHUYECKUX M TETIOBBIX
mporeccax

Ne . Kou1- "
TemaTnuyeckuii 6J10K, I[Inanupyembie BUABI y4eOHOM
n/n BO 4 OcHoBHOe cofiep:kaHHe
TeMa AesiTeIbHOCTH 00y4aroImuXxcst
PA3JIEJI 8. TEIIVIOBBIE SABJIEHUS (144)
1 | Crpoenmue u cBoiicTBa Beme- | 4 | OcHoBHble nonoxeHust Monekyispao- | OObACHEHHE OCHOBHBIX Pa3IM4Uid B CTPOCHUH T'a-
CTBAa KUHETHYECKOU TCOPHUH CTPOCHHMS BEIC- 30B, )KHZ[KOCTeﬁ " TBépZ[I)IX TEJI C UCIIOJIb30BAHUEM
cTBa. Macca M pasMephl aTOMOB H MoJie- | TOJIOKCHHUIT MOJICKY ISAPHO-KHHETHYECKOM TCOPHH
KyJ1. OIIBITBI, IOATBEPKAAOIIIE OCHOB- | CTPOCHHSA BelecTBa. IIpoBe/IcHNe OMBITOR 10 BBIPa-
HbIE TIOMIOKEHNS MOTIEKY/ISPHO-KHHETH- H.II/IBaI-II_I[/I}O KpI/ICTaJ'IJIOB6H0BapeH- HOH conu unm ca-
weckoii Teopi. Moziei TBEIOTo, xapa. [IpoBenenne u 0ObICHEHNE OMBITOB, IEMOH-
o CTPUPYIOIINX KaNWUIIPHBIC SIBICHUS U SIBICHHE
JKHJIKOTO U ra3000pa3HOTO COCTOSHUN
cMmauuBaHus. OOBSICHEHNE POITH KaWIIIAPHBIX SIB-
BemecTBa. Kpucrammyeckue o
. JICHUH JUTS TIOCTYIUICHUSI BOJBI B OPraHU3M pacTe-
u amop¢Hsie TBEpAbIe Tena. OObsCcHe- o
- . . Huit (MC — 6uornorust). Habmonenue, nposeneHune
HHE CBOUCTB Ta308, mmKOCTe? W TBEP- | i 06bsICHEHHE OIIBITOB 10 HAGIIOACHUIO TEIIOBOIO
ABIX TCJ Ha OCHOBE HOJNOKEHHH MOJICKY~ | paciiupenus ra3os, KUAKOCTEH U TBEPBIX TEL.
JAPHO-KMHETHYECKOH TeopuH. CMAuH- | OGpsicHeHMe COXpaHCHHs 00BbEMA TBEP/IBIX TElI, Te-
BaHNMC 1 KAIWUIAPHBIC ABJICHUA. KYYECTH JKUAKOCTHU (B TOM YHUCIE, Pa3HUIIBI B TEKY-
TennoBoe paciuMpeHne u cxarue YeCTH VIS pa3HBIX )KUIKOCTEH), JaBICHUS rasa.
IIpoBeneHne ONMBITOB, IEMOHCTPUPYIOIINX 3aBUCH-
MOCTB JIaBjie- HUsI BO3JyXa OT ero 00bEéMa U Harpe-
BaHWSI WY OXJIAXKICHNUS, U X OOBSICHEHUE Ha OC-
HOBE aTOMHO-MOJICKYJISIPHOTO Y4eHHs. AHAIU3
NPaKTUYECKUX CUTYalUii, CBSI3aHHBIX CO CBOM-
CTBAaMHU ra30B, )KUAKOCTEH U TBEPIABIX TEIl
2 | TemioBbIe MPoOLECCHI 10 | Temmeparypa. CBssb Temneparypsi co | OGOCHOBaHME IPaBUI U3MEPEHHS TEMIIEPATYPBI.

CpaBHECHHE Pa3IMIHBIX CIIOCOOOB U3MEPCHUS
mkan Temrepatypsl. Habmonenne n o0bsicHeHHe
OIIBITOB, AEMOHCTPHPYIOLINX U3MEHEHHE BHYTPEH-
Hell SHeprHUH Tella B pe3yNIbTaTe TeIIonepeaadn 1
pabotel BHeITHUX cuil. HabmroneHne 1 00bsIcCHEHHE
OITBITOB, OOCYX/ICHIE IPAKTHIECKUX CUTYAINH, Je-
MOHCTPHUPYIOIIUX Pa3IHIHBIE BUIBI TEILIO- TIepe-
JIa9dH: TeIUIONPOBOJHOCTD, KOHBEKIIHIO, H3ITydCHHE.
HccnenoBanue sBJI€HUS TEINIOOOMEHA IIPU CMEIIH-
BaHUH XOJIOAHOM U ropsueit Boasl. Habmonenue
YCTaHOBJIEHHSI TEINIOBOTO PABHOBECHUS MKy TOpsi-
4eid U X0oaHOU BoJoi. Onpenenenue (M3MepeHHe)
KOJIYECTBA TETUIOTHI, TIOJ[y9€HHOTO BOIOU IPHU TeTI-
J000MeHe ¢ HarpeThIM MEeTaJUTMIECKUM IIHIINH-
npom. Ompenenenue (M3MEPEHUE) YASTBHOM TETIo-
€MKOCTH BellecTBa. Penienue 3anad, CB3aHHBIX C
BBIYHCIICHHEM KOJIMYECTBA TEIUIOTHI M TEINIOEMKO-
CTH IIpH TEIJI000MeHe. AHAIU3 CUTYal[ui TPaKTH-
YECKOT0 HCITOJIb30BAHUS TEIUIOBBIX CBOMCTB Be-
IIECTB M MaTePHAJIOB, HAITPUMEP, B LIEISIX SHEPro-
cOepeKeHNs: TeIUION30IIAINS, SHeprocoeperaomue
KPBIIIH, TEPMOAKKYMYJISTOPH H T.4. Habmonenue
SIBTICHHH MCTIapeHHs ¥ KoHAeHcanun. Mccnenosa-
HHE TPOoIiecca HCIIApEeHNs Pa3IMIHBIX )KUIKOCTEH.
OObsiCHEHHE SBJICHUH HCTIAPEHUS M KOHICHCAIIUH
Ha OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHUS.
Habonenme u 00bsiCHEHHE TIpoLiecca KUMEHNsI, B
TOM YHCJIE 3aBUCUMOCTH TEMIEPATYPbl KUIIEHUS OT
nasieHus. OnpeneneHne (M3MepeHNHe) OTHOCUTENb-
HOH BI2XXHOCTH Bo3myxa. HaGmonenne mpomecca
TUIABJICHUS] KPUCTAJTIMYECKOTO BEIECTBA, HAIIPH-
Mep, nbaa. CpaBHEHHE NIPOIIECCOB IIABICHUS KPH-
CTUIMYECKUX TeJ ¥ Pa3MATUEHHS IIPH HaTPEBaHUH
amopdHusbIx Tei. Onpenenenue (M3MepeHne) yIelb-




Ne . Kou1- .
Tematnueckuii 6J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
Tema JeAITeILHOCTH 00y4a0IIHXCS
HOM TEIUIOTHI IUIaBIeHuUs Jbaa. OObsICHEHHE SBIIe-
HUI [IaBJIEHUS U KPUCTAUTM3ALUU HA OCHOBE
ATOMHO-MOJICKYJIAPHOTO yYECHUSI.
Pa3nen 7. JiekTpuyecKue 1 MAarHUTHbIE siBJienus (19 1)

3 | DnexTpuueckue 3apsaabl 3a- | 3 | Onexrpusanus Ten. JIBa pona snextpu- | HaGmroleHue v MpoBeIeHUE OMBITOB 10 3JIEKTPH3a-
PSKEHHBbIE TeJIa M HX B3aH- YEeCKHX 3aps10B. B3aumoseiicTBue 3apsi- | MU TeJ PU CONPUKOCHOBEHUU U MHAYKLUEH.
MojeiicTBre JKeHHBIX Tell. 3akoH KymoHa. HaGumonenre u 00bscHEHHE B3aUMOASHCTBHS OHO-

Dnextpuueckoe none. [IpuHun cynep- | MMEHHO M Pa3HOUMEHHO 3apsiKEHHbIX Tel. O0bsc-
MO3ULHH DJIEKTPUYECKHX noyieii. Hocu- HCHUEC NPpUHIIUIIA TIEUCTBHSI DJICKTPOCKOIIA. OO0BbsIc-
TENM HIEKTPUUYCCKUX 3apsI0B. DieMeH- | HCHHE SBICHUIT S1IeKTPU3aLUHU [IPH COPHKOCHOBE-
TapHBIii onekTpryeckuii 3apan. Crpoe- | HAH TSI H HHIYKIMCH C HCTIOTb30BAHHEM 3HAHHI O
HHte atoMa. [[POBOIHAKH H HOJIEK- HOCHTEIISIX JJICKTPHUECKHX 3apS/I0B B BELICCTBE.
TPHKH. 3aKOH COXPAHEHHS HIEKTPHYC- PacnoznaBanue u oﬁvmcnenne SIBIICHUI JJIEKTpHU3a-
cKoro 3apsa LMY B IOBCeTHEBHOM *u3HU. Habmronenue u 00b-
SICHEHHE OMBITOB, HIUTIOCTPUPYIOLINX 3aKOH COXpa-
HEHHS dJICKTPHUYECKOTO 3apsiaa. Habmronenue omnsl-
TOB 10 MOJICTTMPOBAHHIO CHJIOBBIX JIMHUH 3JIEKTPHU-
yeckoro noJs. McenenoBanue AeiCTBUSA I€KTpUYe-
CKOTO TIOJISI Ha IPOBOJHUKH U TUDJICKTPUKH

4 | Hocrosinublii  dsexkTpude- | 10 | DnexTpuueckuii Tok. Y caoBus cyiie- HaGumonenne pa3auaHbIX BHAOB JICHCTBUS JIEKTPH-

CKHIi TOK CTBOBAHHMS HJIEKTPHUUECKOTO TOKa. Mc- YEeCKOT0 TOKa U 0OHApyKEHUE ITHX BUAOB JCHCTBUS
TOYHHUKH NOCTOSHHOTO TOKa. JIelicTBHA | B HOBCeTHEBHOM u3HU. COOpKa U HCIBITAHNE
ANIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHU- | IEKTPHIECKOHN LeNHn MOCTOsTHHOTO ToKa. M3mepe-
YeCKOe, MarHUTHOE). DIIEKTPUIECKHI HUE CHJIBI TOKa amIepMeTpoM. VizmepeHune aiekTpu-
TOK B XKHJKOCTSIX M T'a3ax. YECKOTO HaMpsHKEHHs BOIbTMETpoM. [IpoBeieHue u
OnexTprdeckas 1emns. Cuina Toka. Diiek- | 00bsICHEHHE OIBITOB, IEMOHCTPHUPYIOIINX 3aBHCH-
Tpudeckoe HanpspkeHne. CONpOTHBIE- | MOCTh JIEKTPUYECKOTO CONPOTHBICHHUS ITPOBOJI-
HHUE IPOBOJHUKA. Y IEIFHOE COMPOTHB- | HHUKA OT €r0 JJIMHBI, IUIOMAAN ITOIEPEYHOTo cede-
JieHre BemiecTa. 3akoH Oma s HUS 1 Matepuana. VccnenoBanne 3aBUCHMOCTH
yuactka nenu. [lociaenoBarensHoe CHJIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3UCTop, OT CO-
U TapaJuieNIbHOe COEMHEHHE IIPOBOIHU- | IPOTUBIICHHUS PE3UCTOPA M HANIPSDKEHUS HA PE3H-
KOB. ctope. [IpoBepka npaBuia CIOKCHUS HATPSHKCHU I
PaboTa 1 MOIIHOCTB JIEKTPHYECKOTO IIPY [IOCJIEIOBATEIbHOM COCJIMHEHUH JIBYX PE3UCTO-
Toka. 3akoH [xoyns—Jlenua. Dnexrpo- | pos. [IpoBepka npaBuiia asist CHITBI TOKA MPH Mapall-
MPOBOJI- K& U MOTPEOUTENH AEKTPH- JICIbHOM COEMHEHUHU PE3UCTOPOB. AHAINU3 CUTYya-
YeCKOil SHEPTUH B OBITY. Ui OCIe0BaTEIBHOTO U MapajlIeIbHOTO COCIH-
Kopotkoe 3aMbikaHme HEHHS POBOJIHUKOB B JIOMAIIHUX 3JIEKTPHYECKUAX

cersix. Pemenne 3a1ad ¢ UCTOIB30BaHUEM 3aKOHA
Owma 1 popMy pacuéra FIEKTPUIECKOTO COMPOTHB-
JICHUS TIPY [I0CTIE0BaTENb- HOM U MapauIeIbBHOM
COeIMHEHNH NPOBOJHNKOB. OnpeneneHne paboTs
3JIEKTPUYECKOro TOKa, TPOTEKAIOLIEr0 Yepe3 pesu-
ctop. OnpeeneHue MOLTHOCTU 3JIEKTPUYECKOTO
TOKa, BbIAEsIeMOl Ha pe3ucrope. MccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3 JaMIIOYKY OT Hampsi-
keHns Ha Hell. Onpenenenne KI1/] HarpeBates.
Hccnenoanue npeoOpa3oBaHUs SHEPTUH MIPH
noaséMe rpysa anekrpoasurareneM. OObsICHEHHE
yCTpoiicTBa U NpUHLKIA AEHCTBUS JOMALIHUX JIEK-
TpoHarpeBareNbHbIX TpuOopoB. OOBSICHEHHE TIPH-
YUH KOPOTKOT'O 3aMbIKaHHA W IPUHIOUIIA ﬂeﬁCTBI/lﬂ
IUTaBKUX MpefoxpaHurtenel. Pemenue 3amgad ¢ mc-
monp30BaHNeM 3akoHa [Ixoyns-Jlenma. Habmrome-
HUE BO3HUKHOBEHHS JIEKTPHIECKOTO TOKA B JKHUJI-
KOCTH

5 MarguTHble IBJICHUS 3 ITocTtossHHbIe MarHuThl. Bsaumopeii- | MccnemoBanre MarHUTHOTO B3aUMOJIEHCTBHUS I10-

CTBUE TIOCTOSIHHBIX MAarHUTOB. MarHur-
HOE 1oJie. MaruutHoe moje 3eMIIn U €ro
3HA4YCHUC JId XHU3HU Ha 3emie. OnbIT
BpCTeﬂa. MarauTtHoe moie QJIEKTpHUYC-
CKOro ToOKa. HpI/IMeHeHI/Ie 3JIEKTpOMar-
HHUTOB B TCXHUKE. HeﬁCTBHe MAardHuTHOTO

CTOSHHBIX MarHuToOB. I/Isyqeﬂne MAarHMTHOT'O ITOJISA
NOCTOAHHBIX MAarouTOB IIPU UX 06LCZ[I/IHCHI/II/I " pas-
JCICHUU. HpOBeﬂeHI/Ie OIIBITOB 110 BU3YyaJIn3alluu
I10JIs1 TOCTOAHHBIX MAarHuTOB. I/IsyquI/Ie SIBJICHUA
HaMaroHm4uBaHHs BCIICCTBA. HCCJIeIIOBaHI/Ie neﬁ-
CTBUS DJICKTPHUYECKOI'O TOKa Ha MAarHUTHYIO
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Ne . Koa- "
Tematnueckuii 6J10K, IInanunpyemble BUABI y4eOHOM
n/n BO 4 OcHOBHOe coiep:kaHne
Tema JesITeJIbHOCTH 00y4aloIuXCsl
MOJIsL Ha TIPOBOAHUK C TOKOM. DNEKTpo- | cTpenky. [IpoBeseHne onbITOB, JEMOHCTPUPYIOIINX
JBUTaTeb TTOCTOSHHOTO TOKa. McHonb- | 3aBUCHMOCTB CUIIBI B3aUMOAEHCTBHS KaTyIIKU C TO-
30BaHHE IEKTPOJBHUIaTeNeH B TEXHUUE- | KOM M MarHUTa OT CHJIBI U Ha- MIPABJICHHS TOKA B Ka-
CKUX YCTpOMcTBaX M Ha TpAHCIOPTE | TyLIKe. AHAIM3 CUTYyalUi IPAKTUYECKOro IpuMe-
3NIEKTPOMATrHUTHOM MHAYKIUH. [IpaBUIo | HEHUS AJIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKUX
Jlenma. Omnexrporeneparop. Croco0bl | yCTpo#cTBaX, IPOMBIIIIIEHHOCTH, MeaAunnHe). H3y-
MOIY4YEHHs] DJIEKTPUYECKOW HSHEpruu. | 4yeHue ACHCTBUS MarHUTHOI'O [10JI1 HA IPOBOJHUK C
DJIEeKTPOCTaHIIMA Ha BO300OHOBIISIEMBIX | TOKOM. M3yueHue neiicTBus anekrpoasurarens. M1sz-
HUCTOYHHUKAX SHEPTUU mepenue KI1J] anekTpoaBuratebHON YCTaHOBKH.
Pacno3znaBaHue U aHAIU3 Pa3IUYHbIX IPUMEHEHUN
3JIEKTpOABUTaTENeH (TPAaHCIOPT, OBITOBBIC YCTPOU-
CTBA U JIp.)
6 | DaexrpomarnutHass uuayk- | 3 | Onbirer @apanes. Ssnenne OmBITHI 10 UCCIEJOBAHUIO SIBICHUS JIEKTpOMar-
st HUTHOI MHIYKIWH: UCCIIEA0BaHNE U3MEHEHNUH 3Ha-
YEeHHs U HallPaBJICHUS] HHAYKIIMOHHOTO TOKa
Pe3epBHoe Bpems (1)
7 | Pe3epB 1

TemaTnueckoe NJIaHMpPoOBaHHUe y4eOHOr0 npeamera « Pu3suka»

9 KJIACC (ouHo-3a04Hast popma 0OyueHUsI)
luac B Henento, Bcero 34 4, 1 4 — NoBTOpUTETHHO-00001IAI0NTNI MOTYIIh

CIOCOOBI €ro ONMUCAHUS

Has Touka. Cucrema orcuéra. OTHOCH-
TEJIBHOCTh MEXAHUYECKOTO JIBHIKEHUSI.
PaBHOMEpHOE MPSIMOTUHEHHOE JIBIKE-
Hue. HepaBHOMepHOE MpsIMOIMHENHOE
nemkeHne. CpeHss 1 MTHOBEHHAsSI CKO-
POCTH Tella IpH HEPAaBHOMEPHOM JBHKE-
Huu. Yckopenue. PaBHOycKopeHHOe
npsiMoJiHeitHOe JBrmkeHne. CBoOOIHOE
nanenue. OnpIThl ["anumes.
PaBHOMepHOE TBH)KEHHE TI0 OKPYKHO-
cru. [leproa u yacrora oOpaieHus.
JIuneiinas u yrinosas ckopoctH. Llen-
TPOCTPEMUTEIHHOE YCKOPEHHE

Ne | Temarnueckuii 6,10k, Kon- OCHOBHOE COLEDKANIE InanupyemMbie BUIbI yu4eOHOi
n/n TeMa BO 4 Aep AesITeTLHOCTH 00yYAIoIMHXCsl
PA3JEJI 8. MEXAHUYECKUE SIBJIEHUSI (144)
1 | MexaHnueckoe JBHKeHHE U 3 | Mexanuueckoe ABIKECHHE. Marepruaib- | AHaNN3 U 00CYXICHHE Pa3IMIHBIX IPHMEPOB MeXa-

HHUYecKoro nBrxeHus. OOCyXIeHHe IpaHuI] IpUMe-
HHMOCTHU MOJIEJIH «MaTepHaibHas Toukay. Onucanue
MEXaHMYECKOTO JIBIKEHHS Pa3INYHbIMU CIIoco0aMu
(ypaBHeHue, Tabnua, rpaduk). AHAIN3 JKU3HEHHBIX
CHUTyaluii, B KOTOPBIX NMPOSIBISIETCS OTHOCUTENFHOCTh
MeXaHN4YecKoro ABIKeHus. Habmonenne Mmexanude-
CKOTO JIBHKEHHS TeJla OTHOCHTEIBHO Pa3HbIX Tl OT-
cuéra. CpaBHeHuUe IyTeil U TpaeKTOpuUil IBUXKEHUS O1-
HOT'O Y TOTO K€ TeJIa OTHOCUTEIHHO Pa3HbIX TEJ OT-
cuéra. AHaiM3 Tekcra ["anunest 06 OTHOCHTENBbHOCTH
JIBHDKEHMST; BBIOJHEHNE 3a1aHUH 110 TEKCTY (CMBICIIO-
Boe uyreHue). OnpeeneHne CpeHeil CKOPOCTH CKOITb-
JKEHHs OpycKa MM JBIDKEHHS IIapHKa 110 HAKJIOHHON
IUIOCKOCTH. AHAIN3 M 00CYXXIICHHE CTIOCOOO0B MpH-
OMIKEHHOTO OTIPEeNIeHNs] MTHOBEHHOH CKOPOCTH.
OrmnpezeneHne CKOPOCTH PABHOMEPHOTO JBHIKECHHS
(urapuka B )KUIKOCTH, MOJICIIH JIEKTPHUECKOTO aBTO-
MO0 U T. 11.). OnpesienieHue My Ty, IPOWASHHOTO 3a
JaHHBIN TPOMEKYTOK BPEMEHH, U CKOPOCTH TeJa 110
rpaduKy 3aBUCHMOCTH ITyTH PABHOMEPHOTO JIBIKE-
HUs 0T BpeMeHn. OOCyk/1eHre BO3MOKHBIX MPHHITH-
TIOB ISHCTBUS MPUOOPOB, N3MEPSIOIUX CKOPOCTh
(crmmometpoB). Beraucnenue myTi u cKOpocTH Ipu
PaBHOYCKOPEHHOM IIPSIMO- JIMHEHHOM JABH)KEHUU
tena. OnpeneneHue IPOHICHHOTO MyTH H YCKOPEHHS
JBIKEHHS Tela 1Mo Tpad MKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOT'O IIPSIMO- JTMHEHHOTO JBU)KEHUS
Tena oT BpeMeHu. OnpeneneHne yCKOPeHuUs Tema IpH
PaBHOYCKOPEHHOM ABIDKCHUH MO HAKJIOHHOH IIOCKO-
ctu. M3mMepenue meprosa u 4acTOTHl OOpaIeHus Tena
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1o okpyxHocTu. OmpeseraeHnue CKOPOCTH PaBHOMED-
HOTO JBIXEHHS TeNa [0 OKPYXHOCTH. PereHne 3amau
Ha OIpefieNIeHne KHHEMATHYECKUX XapaKTePHCTHK Me-
XaHMYECKOTO JBIXKEHHS Pa3INuHbIX BUIOB. Pacmo-
3HaBaHHE U MPHOMIKEHHOE OMHCAHNE PA3INYHBIX BH-
JIOB MEXaHUYECKOIO ABUKEHUSI B IIPUPOJIC U TEXHUKE
(Ha mpuMepax cBOOOIHO MaJAOIINX TeJl, IBHKEHHS
JKMBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEICTB U

Ip.)

B3aumopaeiictBue Tea

[lepsbiit 3akoH HeloToHa. Bropoii 3akoH
Hetorona. Tpetuii 3akon HeroToHa.
IIpuHnMn cynepno3unuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHUS: CUJIa TPEHUS CKOJIBKEHUS, CHIIa
TPEHUS MOKOs, IPyrHe BUAbI TPEHUS.
Cuita TSDKECTH M 3aKOH BCEeMUPHOTO TSI-
TOTEeHHA. Y CKOpeHne CBOOOTHOTO Tajie-
HuA. [IBrkeHne mianeT Bokpyr ComnHia.
IIepBas kocMuueckast ckopocth. Hese-
COMOCTb U eperpy3ku. PaBHoBecue ma-
TepUAIBHOI TOYKH. AOCOIIOTHO TBEP-
Joe teno. PaBHoBecue TBEPAOTO Tena ¢
3aKperIEHHON oChbo BpaleHus. Mo-
MEHT cuibl. LleHTp TsbkecTH

Habmronenue u 00CykaeHNE ONBITOB C JBIKECHUEM
Tela IpH yMEHBIIEHUH BIUSHUS IPYTUX TeJ, MPeTsT-
CTBYIOIINX JIBIDKEHUIO. AHaIN3 TekcTa [ammes ¢
OITMCAaHUEM MBICIIEHHOTO SKCIIEpUMEHTa, 00OCHOBEI-
BAIOIIET0 3aKOH MHEPIUH; BEIIIOJTHEHUE 3aIaHAH 10
TeKcTy (CMbIcIoBoe uTeHne). OOCyXaeHHe BO3ZMOX-
HOCTH BBINOJHEHHUS 3aKOHA HHEPLUH B PA3IIMIHBIX CH-
creMax orcuéra. HabmoneHne u obcyxneHne Mexa-
HUYECKHUX SIBICHUH, IPO- HCXOAAIINX B CHCTEME OT-
cuéra «Tenexka» npu €€ paBHO- MEPHOM U YCKOPEH-
HOM JIBH)KEHHH OTHOCHTEJIBHO KaOuHeTa (Gpu3nKy.
JleficTBHS C BEKTOpaMH CHJI: BHIIIOJHEHHUE 3aJJaHUH 110
CJIO)KEHHMIO M BHIYUTAHUIO BeKTOpoB. Habmonenue
W/WJIN TIPOBEICHHE OIBITOB, IEMOHCTPUPYIOIINX 3aBHU-
CHMOCTB YCKOPEHHS Tella OT MPHIOKEHHOH K HeMy
CHJIBI ¥ MacChl Tes1a. AHAIIU3 U 0OBSICHEHHE SIBICHUH C
KCIIONIb30BaHUEM BTOpOro 3akoHa Herorona. Pemenune
3aa4 ¢ NCTIOIb30BAHIEM BTOPOTO 3akoHa HeloToHa 1
npaBuiia ciaoxkeHus cuil. OnpezeneHue KECTKOCTU
NPYXUHBL. AHAIIU3 CUTYalUii, B KOTOPBIX HaOII0a-
10TCS ynpyrue aedpopManuu, 1 ux o0bsCHEHHUE C UC-
nojb30BaHueM 3akoHa I'yka. Permenue 3anau ¢ uc-
noJb30BaHueM 3akoHa ['yka. MccienoBanue 3aBucu-
MOCTH CHJTBI TPEHHS CKOJIBKEHUS OT CHIIBI HOpMab-
Horo aaBieHus. O0CyxIeHHe pe3yabTaTOB UCCIe0-
BaHus. OnpeneneHne KO3pPUIUEHTA TPEHUS CKOJTb-
skenust. I3Mepenue cuiiel TpeHus nokos. Pemenue 3a-
J1a4 C UCIIOJIb30BaHUEM (pOPMyJIBI IS CHITBI TPEHHS
CKOJIB)KEHHUS. AHAIU3 JBIKEHHS TEJ TOJIBKO O] IeH-
CTBHEM CHJIBI TSKECTH — CBOOOIHOTO MaJICHUS.
OO0BbsicHEHHE HE3aBUCHMOCTH YCKOPEHHUST CBOOOIHOTO
TIaJICHUsT OT Macchl Tena. OneHKa BEeTNINHBI CHIIBI TS-
TOTEHHUS, IEHCTBYIOMIEH MEX Iy ABYMS TeJIaMH (IUIst
pa3HBIX Macc). AHaNIN3 ABMKECHUS HEOECHBIX TeJ MO
JeHCTBUEM CHIIBI TATOTEHHUS (C UCIONB30BaHUEM JI0-
HOJIHUTENBHBIX HCTOYHHKOB HH(OpMAIHN).

3aKOoHBI COXpaHeHHUs

Nmnynbe Tena. U3MeHeHne umMmybca.
Nmrrynbe cuitbl. 3aKOH COXPaHEHUS M-
nynbsca. PeaktuBHoe nBmxenue. Mexa-
HHUYecKas padora u MomHOCTE. Paborta
CHJI TSDKECTH, YIIPYTOCTH, TpeHus. CBsA3b
SHEpruu U paboThI.

nOTeHLlI/IaJ'leaﬂ OHEPIrUA TCJa, NO0AHsA-
TOT0 HaJl MIOBEPXHOCTHIO 3eMiu. [loTen-
ouajJbHas SHEPTUsA

CXKaTOH TPY>KUHBL

Kunernueckas >neprus. Teopema o ku-
HETHYECKOH SHEeprur. 3aKOH COXpaHe-
HUS MEXaHNIECKOH SHeprun

Habmronenne u 00CyXJeHUE OIBITOB, IEMOHCTPUPY-
IOMUX TIepeiady UMITYJIbCa IIPH B3aHMOACHCTBHH Tell,
3aKOH COXPaHEHHMS HMITyJIbca MPH a0COTIOTHO YIIpy-
TOM U HEyNIPYrOM B3aUMOJICHCTBUH Tel. AHAIIN3 CH-
Tyanuii B OKpy»Kalomiei )KNU3HH C UCTIOIb30BaHUEM 3a-
KOHA COXpaHEHUS UMITYJIbCa. Pacno3HaBaHue sSBJICHHS
PEaKTUBHOTO IBIDKEHUS B pupoze U TexHuke (MC
— Ouonorus). [IpuMeHeHne 3aKOHA COXPAHEHUS UM-
ImyJbca JUId pacuéTa pe3ysibTaToB B3auMOAEHCTBUSA
Ten (Ha IpuMepax HeyNpyroro B3anMOJeHCTBYS,
YIIPYTOro HEHTPAILHOTO B3aUMOICHCTBHUS IBYX O~
HaKOBBIX TeJI, OJTHO U3 KOTOPHIX HEMOABIKHO).
Pemenne 3a1a4 ¢ MCHONB30BaHAEM 3aKOHA COXpaHe-
HUSL UM- Iynbca. Onpenenexue paboThl CUIIbl yIIPYTo-
CTH P NMOBEME I'py3a ¢ UCIOIb30BAaHUEM HETo-
JBIKHOTO U MOJBIKHOTO GJI0KOB. M3Mepenune Mori-
HOCTH. M3MepeHune NoTeHINaIbHOM SHEPTUH YIIPYTro
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neGopMUpOBaH- HOW TIPYKUHBIL. I3MepeHue KHHEeTH-
YeCKOil SHEpPruu Tena Mo JIHHE TOPMO3HOTO MyTH.
OKcIepUMEHTaIbHOE CPAaBHEHNE U3MEHEHUS TOTEH-
LIMABbHOM U KHHETHUYECKOM SHEPT Uil Tena npu ABHKE-
HUH 110 HAKJIOHHOH IJIOCKOCTH. DKCIepUMEHTaIbHAS
MpOBepKa 3aKOHa COXPAHEHUSI MEXaHUUYECKOM IHep-
THH TIpU cBOOOTHOM majieHuH. [IprMeHeHne 3aKkoHa
COXpaHEHUS] MEXaHUYECKOM SHEPrHH I pacyéra mo-
TEHIMAJILHOW U KUHETUYeCcKoW sHepruii Tena. Peme-
HUE 3a7a4 C UCIIOIb30BaHNEM 3aKOHA COXPAHCHHUS Me-
XaHUYECKOW SHEPTUU

PA3JIEJI 9. MEXAHUYECKHE KOJIEBAHUSA U BOJIHBI (54)

Mexanuuyeckue KoJiedaHus

3

Kone6arensaoe nemkenne. OCHOBHBIE
XapaKTepUCTHKU KoJieOaHWii: Iepro,
4acToTa, aMIUINTYya. MaTeMaTHdecKui
U NpYXUHHBIA MasTHUKY. [IpeBparte-
HHE SHEPTHH IIPH KOJIeOaTeIEHOM JIBU-
JKSHUH.

3aryxaronue kojebanus. BeiHyxIeH-
HBble Konebanus. Pezonanc

Habmronenue xonedbanuii Mo JeHCTBUEM CHJ TSKE-
CTHU M YIIPYTOCTH M OOHApyXKeHHe IMOoJOOHBIX Koeba-
HUH B OKpY’KaromeM Mupe. AHaIu3 KoyieOaHui Tpy3a
Ha HUTHU U Ha npyxuHe. OnpenesneHye 4acToThl KoJle-
0aHMit MATEeMaTHIECKOTO U NPYKHHHOTO MasTHHKOB.
Habnronenne u o0bsicHeHNE SIBICHUS pe3oHaHca. Vc-
ClleJOBaHUE 3aBHCUMOCTH Teproja KonedaHui moase-
IIEHHOTO K HUTH IPy3a OT JAJIUHBI HUTH.

[IpoBepka He3aBUCHMOCTH IIeproa KoJieOaHui Tpy3a,
TIOJIBEIICHHOTO K JIEHTE, OT Macchl rpy3a. Habmone-
HUE 1 00CYXJICHUE OIIBITOB, IEMOHCTPHPYIONIHX 3a-
BHCHMOCTB ITepHo/ia KojieOaHUi IPY)KUHHOTO MasiT-
HUKa OT Macchl rpy3a M KECTKOCTHU NpYKUHBL. [Ipnme-
HEHHE MaTeMaTHYECKOT0 U MPYKUHHOTO MAsITHUKOB B
KadecTBEe MOJIENCH 11 ONHcaHus KojeOaHui B OKpY-
JKaromeM Mupe. Pemmenne 3a1ad, CBSI3aHHBIX C BBIYUC-
JICHUEM WM OIICHKOM 9acTOTHI (epruoa) KoaeOanuit

MexaHH4ecKHEe BOJHBI

CBoiicTBa MEXaHWMYECKHUX BOJIH. [[mrHa
BOJIHBI. MeXaHNuecKre BOJIHBI B TBEP-
IIOM TeJle, CEHCMUYeCKHe BOJHBI. 3BYK.
I'poMkocTh 3BYKa 1 BEIcOTa TOHA. OTpa-
JKeHre 3ByKa. IHQpa3ByK U ynbTpa-

3ByK

OO6Hapy>KeHNEe U aHAITU3 BOJTHOBBIX SIBIICHUI B OKpYKa-
romem mupe. HaGmroneHue pacnpocTpaHeHUs IIpo-
JOJBHBIX | TIOTIEPEYHBIX BOJIH (Ha MOJENH) U OOHapY-
JKEHHE aHAJIOTHYHBIX BHOB BOJH B IIPUPOJE (3BYK, BO-
JSTHBIC BOJIHBI). BBrumcnenue AuHBI BOJIHBI H CKOPO-
CTH PacIpOCTPaHEHUS 3BYKOBBIX BOJH. DKCIIEPHMEH-
TaIbHOE OIpe/eeHHe TPAHUI] YacTOTHI CIBIIINMBIX
3BYKOBBIX KosieOanuii. Habirojenue 3aBUCMMOCTH BBI-
COTHI 3ByKa OT 4acTOTHI (B TOM YHCIIE C MCIOIb30Ba-
HHEM MY3bIKaJIbHBIX MHCTpYMeHTOB). Habmonenue u
OOBSICHEHHE SBICHUS aKyCTHUECKOTO pe30HaHCca. AHa-
JIU3 OPUTHHAIBHOTO TEKCTA, TIOCBAMIEHHOTO UCTIONH30-
BaHUIO 3BYKa (WJIH YJIBTPa3ByKa) B TEXHHUKE (IXOJIOKa-
IS, yAbTPa3BYK B MEUIIMHE U JIp.); BBITOJIHEHHE 3a-
JTaHUH 10 TEKCTY (CMBICIOBOE UTCHHUE)

PA3JIEJI 10. 9JIEKTPOMATHUTHOE MOJIE U QJIEKTPOMATHUTHBIE BOJIHBI (24)

DJIEKTPOMArHUTHOE 1MoJie U
3JIeKTPOMATHUTHBIE BOJHBI

2

CBoHCTBa NIEKTPOMATHUTHBIX BOJTH.
[Ixana 31€eKTpo- MarHUTHBIX BOJIH. Mc-
MOJTb30BaHNE MIEKTPOMATHUTHBIX BOJIH
JIJISL COTOBOM CBSI3U.
DJeKTpoMarHuTHas IpUpoja CBeTa.
CkopocTh cBeTa. BoJIHOBBIE CBOHCTBA
cBeTa

DKCIepUMEHTaIbHOE H3Y4YEHHE CBOMCTB 3JIEKTpOMar-
HHUTHBIX BOJIH (B TOM YHCJI€ C TIOMOIIBIO MOOHMIIBHOTO
Tese- poHa). AHANIM3 PEHTTCHOBCKHX CHUMKOB 4€JI0-
BEUECKOTI0 OpraHu3Ma. AHalI3 TEKCTOB, OMUCHIBAIO-
UX MPOSABJICHUSA SJIEKTPOMArHUTHOI'O U3JIYYEHUS B
MIPUPOJIE: )KUBBIC OPTaHU3MBbI, H3Ty4eHHUs HEOECHBIX
TeJ1 (cMBICIOBOE uTeHue). PacriosHaBaHue 1 aHanu3
Pa3IMYHBIX IPUMEHEHHMIT SJIEKTPOMATrHUTHBIX BOJIH B
TeXHHKe. PelleHne 3a/a4 ¢ HCIob30BaHueM HopMy
JUIsL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, UTHHBI
BOJIHBI U 4aCTOThI CBETa

PA3JIEJI 11. CBETOBBIE SIBJIEHUS (5 Y)

3aKoHbI pacnpocTpaHeHust
cBeTa

Hcrtounuku ceera. JlyueBas monens
cBera. [IpsiMonmHeliHOE pacmpocTpaHe-
HUe cBera. 3atMenus Connna u JIyHBL
OtpaxeHue cera. [mockoe 3epkaio.

HaGmoienne ombIToB, IEMOHCTPUPYIONIHX SBICHHE
TIPSIMOJIMHEITHOTO PacIpOCTPaHEeHUs CBeTa (BO3HHK-
HOBEHHE TEHU U MOJTY- TEHH), N UX HHTEPIIPETAIHS C




Ne | Temarnueckmii 6,10k, Ko- InanupyemMbie BUIBI y4eOHOI
o/ B0 T OcHoOBHOe cofiep:kaHHe
TeMa AesiTeIbHOCTH 00y4aroIMXCcst
3aKOH OTpa)XeHHs CBETA. HCTIONIF30BaHUEM ITOHSTHS CBETOBOTO Jryda. OObsicHe-
IIpenomnenue cBeta. 3aKoH NpeIoMiIe- | HUE U MOAEIUPOBAHUE COIHEYHOTO M TyHHOTO 3aTMe-
HHS CBETa. Huii. MiccnenoBaHye 3aBUCHMOCTH yTJIa OTPAKEHUS
[lonHOE BHYTpEHHEE OTPaKEHUE CBETA. | CBETOBOIO Jyda OT yIJa najaeHus. M3yuenue cBoicTs
Hcnonp3oBaHue BHYTPEHHETO OTpaXke- | M300paskeHusl B IIIOCKoM 3epkaiie. Habmonenue u
HUS B ONITHYECKUX CBETOBOJAX 0OBSICHEHHE OIIBITOB 10 OJYIEHHIO H300pakeHHH B
BOTHYTOM H BBIITYKJIOM 3epkanax. HaGmonenne n
00BsIC-HEHHE OIBITOB IO NPEJOMIICHAIO CBETA Ha Ipa-
HUIE Pa3IMIHBIX CPeJ], B TOM UHCIIE OIBITOB C MOJI-
HBIM BHYTPEHHHMM OTpaxkeHHeM. MccrneqoBanue 3aBH-
CHMOCTH YTJIa IIPENIOMIICHHUS OT yIiIa MafeHHs CBETO-
BOTO JIy4a Ha IPaHUIIE «BO3AyX-CTekI0». Pacro3HaBa-
HHE SIBICHUH OTpayKeHUs! U MPEJIOMIICHUSI CBETA B TIO-
BCEJHEBHOI )KN3HHU. AHAIN3 U OOBSICHCHUE SIBIICHUS
OINITHYECKOT0 MHUpaxa. Pemmenne 3a1ad ¢ HCIOJIB30Ba-
HHUEM 3aKOHOB OTPayKeHUS U IIPEJIOMIICHUSI CBETa
8 | JIun3bI M ONTHYECKHE NIPU- 2 | Jlunza, xon mydeit B muH3e. OnTryeckas | [lomydeHne n300pakeHHI C MOMOIIBIO, COOMPAIOIIEH
GophI cucrema. Onrrnueckne puobopsl: GoTo- | U paccenBarommeit TuH3. OnpeneneHne GOKyCHOTO
amrmapar, MUKPOCKOM M TEJIECKOIL. [ 71a3 | pacCTOSIHUS M ONITHYECKOM CHITBI COOMparoIIeil IMH3EL.
Kak ONTHYECKas cucTeMa. BIM30pyKocTs | AHAIN3 YCTPOMCTBA M IPUHIMIA ACHCTBHS HEKOTO-
U TaJIbHO30PKOCTh PBIX ONTHYECKUX MPUOOPOB: (oToanmapara, MUKpO-
ckomna, teneckona (MC — Onoorus, aCTpoOHOMHUS).
AmHanu3 sBICHUHN OJU30PYKOCTH U JabHO30PKOCTH,
npuHIHINA IeicTBusI 09koB (MC — Ouomnorus)
9 | Pa3noxeHue 6eJioro cBeTa B 1 | Pa3noxenue Genoro cBera B CIEKTP. Habnronenne mo pas3inoskeHnio 0eloro cBeTa B CIICKTP.
CIeKTp Omneitel Hetorona. CrioxeHue crek- HabGmronenue u 00bSICHEHUE OTBITOB 10 MOIYICHHIO
TpaNbHbIX [[BETOB. Jlucmepcus cBera 0eoro cBeTa IpH CI0KSHUH CBETa Pa3HBIX IIBETOB.
[IpoBenenne 1 0OBSICHEHHE OMBITOB IO BOCHPHUSITHIO
I[BeTa [IPEZMETOB IIPH X HAOIOAEHHUH Yepes3 IIBETO-
BbIe QUIBTPHI (LIBETHBIE OYKH)
PA3JIEJI 12. KBAHTOBBIE SIBJIEHUS (64)
10 | Mcnyckanue H MorJIoNeHne 1 | Onsitsl Pezepdopna u rmiane- TapHast OO6cy>xaeHne nenu onsIToB Pesepdopaa no uccneno-
CcBeTa aTOMOM Mozens aroma. Mozens atoma Bopa. BaHUIO aTOMOB, BBIIBIDKEHHUE THUIIOTE3 O BO3MOXKHBIX
HcrryckaHue U MOTTIONICHHE CBETa aT0- | pe3yabTaTax OMBITOB B 3aBUCHMOCTH OT TIpe/Iioarae-
MoM. KBanTsl. JInHeiuaTse CIeKTpEI MOTO CTPOSHHS aTOMOB, (OPMYITHPOBAHNE BHIBOIOB
W3 PE3yNbTAaTOB OMBITOB. OOCYXIeHHE MPOTUBOPEUHIA
IUIaHETaPHOW MOZEIN aTOMa U OCHOBAHUH UL TUIIO-
Te3bl bopa o cranMoHapHBIX OpOUTaX JIEKTPOHOB.
HaGumoieHre CIIOMIHBIX U JIMHEHYaThIX CIIEKTPOB H3-
JIy4eHHs pa3TH4HbIX BemecTB. OObsCHeHNEe THHeHa-
TBIX CIIEKTPOB U3JTy4CHUS
11 | CTtpoenue aToMHOrO siApa 2 | PagnoakTuBHOCTH. Anb(a-, OeTa- u O0cyxeHre BO3MOKHBIX THIIOTE3 O MOJAEISAX CTPOe-
ramMma-u3aydeHns. CTpoeHne aToMHoro | Hus sapa. OnpeenieHne cocTaBa siiep 1Mo 3a1aHHBIM
sapa. HykioHHas MoJienb aTOMHOTO MAaCCOBBIM U 3apsIIOBBIM YMCIIaM U 10 MOJIOKEHUIO B
snpa. M3otonsl. PagnoakTiBHbIE Ipe- nepuoauyeckoi cucreme aemMeHToB (MC — xumus).
Bpauenus. [lepuoa nonypacnasna. AHann3 U3MEHEeHUsl COCTaBa sipa U ero MoJI0KEHUs B
JlelicTBHA paJlOaKTUBHBIX U3ITy4eHUN MEPUOINYECKON CHCTEME IPHU 0O-PaTHMOAKTUBHOCTH
Ha )KUBBIE OPTaHU3MbI (MC — xumus). HccnenoBanue TPEKOB 0-9acTHIl IO
roToBeIM (otorpadusiM. OOHapyKeHHEe U U3MEpeHHe
panuaoHHOTOo (h)OHA C TIOMOIIBIO TO3UMETPa, OIIEHKa
€ro MHTCHCHBHOCTU. AHAIN3 OHOJIOTHYECKUX H3MEHe-
HUH, TPOUCXOIAIIMX MO/ ICHCTBUEM PATUOAKTUBHBIX
m3nydeHnii (MC — Owuomorus). Mcnons3oBanue pa-
JMOAKTUBHBIX W3TydeHui B Meauiuae (MC — 6uono-
THs)
12 | SinepHble peakuuu 3 | SlmepHble peaknuy. 3aKOHBI cOXpaHeHNUs | Pemenne 3a1ad ¢ UCMONB30BaHUEM 3aKOHOB COXpaHe-

3apsa0BOT0 1 MacCOBOT'O YHCEIIL. 3Hep-
I'vs CBA3U aTOMHBIX AJEP. CBs13b MaccChl
U DOHECPI'UH. Peaxunu CHUHTE3a U NCJICHUA

HUSI MACCOBBIX U 3apsIOBBIX YHCET HA OTpE/ICICHIE
PE3yNbTaTOB SACPHBIX PEaKIMi; aHAIN3 BO3MOXKHO-
CTH UJIM HEBO3MOXKHOCTH siIepHOM peakuuu. OueHka
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HHUe NpPeIMeTHOr0 coJepiKa-
HHUS H ONBbITA AesI TeIbHOCTH,
NPUOOPETEHHOrO NPH U3yUe-
HHH Bcero kypca Gusuku

OCHOBHBIX Pa3/ieNioB Kypca (U3UKU: Me-
XaHUYECKHE, TEIUIOBbIE, HJIEKTPOMAar-
HHUTHBIC, KBAHTOBBIC SIBJICHUS.

Hay4HbIif METOX TIO3HAHUS H €TO peau-
3anus B pU3HUECKNX HCCIIEJOBAHMUIX.
CBs13b (PU3UKH ¥ COBPEMEHHBIX TEXHO-
JoTHii B 001acTy nepenayy HHpopMa-
LMY, SHEPTeTHKE, TPAHCIIOPTE

Ne | Temarnueckmii 6,10k, Ko- InanupyemMbie BUIBI y4eOHOI
n/n BO OcHOBHOe cojiepKaHHe
TemMa AeSITeJbHOCTH 00y4AIOIIUXCSH
Saep. SHEPIHU CBSI3U SAEP C UCIIOIb30BaHHEM (hOPMYITBI
Hctounuku sHeprun CosHIa U 3BE3 L. OitHmTelHa. OOCyXIeHHE IePCIEeKTHB UCTIONB30Ba-
SInepHas SHepreTUKa HHS YIIPaBISIEMOTO TEPMOsAEpHOro cuHTe3a. O0CyxK-
JIHHE TPEUMYIIECTB ¥ 3KOJOTHYECKUX IpoOIIeM, CBS-
3aHHBIX C AaepHO# sHepreTukoit (MC — skomorus)
HOBTOPUTEJIbHO-OBOBIIAIOILIMANA MOAY.Ib (3 1)
13 | Cucrematu3anusi u 0606me- | 3 | ObobmIEeHHE Colep kaHUs KaXKIOTO U3 BrimosnHeHne y4eOHBIX 3aJaHui, TPEOYIOIUX AEMOH-

CTpaIi KOMIIETEHTHOCTEH, XapaKTepU3yIOIIX ecTe-
CTBEHHOHAYUYHYIO TPAMOTHOCTb:

— IPHMEHEHUs MOTyYeHHBIX 3HAaHUH ISl HAYYHOTO
00BbsicHEeHHST (PU3HYECKUX SBICHUI B OKpY)KaroIIei
TIPUPOJIe ¥ TOBCEIHEBHON JKH3HH, a TAK)KE BBISIBICHUS
(M3UIECKUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTH;
— IPUMEHEHUS] OCBOEHHBIX IKCIIEPHIMEHTAIIBHBIX yMe-
HUH JUTS KCCleJOBaHUs (PU3MUYECKUX SBJICHHH, B TOM
YHCIIe ISl IPOBEPKHU THIIOTE3 U BBISABICHUS 3aKOHO-
MepHocTel. Perienne pacu€THpIX 3a1a4, B TOM YHCIIe
MIPEANONATAONINX UCHONb30BaHNe (pru3nueckoi Mo-
JIeTM ¥ OCHOBAHHBIX Ha COAEPKAHUU PA3IMIHBIX Pa3-
JIeTI0B Kypca Gpu3nKH. BrIomHeHue u 3amyra rpymmo-
BBIX WJIM MHJUBUTyabHBIX IPOEKTOB, CBSI3aHHBIX C
cozepKaHueM Kypca Gpu3uku

NEPEYEHD (KOJU®UKATOP) PACHPEJIEJTEHHBIX IO KJIACCAM ITPOBEPSIEMbBIX TPEBOBA-
HUM K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM IMPOI'PAMMBI OCHOB-
HOI'O OBHIEI'O OBPA3OBAHMUS U DJIEMEHTOB COJIEP)KAHUS IO ®U3UKE

B ¢enepanbHBIX ¥ perioHABHBIX TPOIEAYPaX OIEHKH KauecTBa 00pa3oBaHUs UCIIONb3yeTCs epedeHsb (KO-
IrduKaTOp) pachpeaesICHHBIX M0 KilaccaM MPOBepSIeMbIX TpeOOBaHMIA K pe3ylbTaTaM OCBOSHHsI OCHOBHOH 00pa3o-
BaTeJNLHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHuUs H JIIEMEHTOB COJIEpKaHus 1Mo (pu3uKe.

7 KJIACC IlpoBepsieMble IpeAMETHBIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl

Kon nposepsie-| [IpoBepsieMbie TpeIMETHBIC PE3YJIbTAThI OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OC-
MOTO Pe3yJIbTaT: HOBHOT'O 00IIIeT0 00pa30BaHUS

1.1 WCIIONH30BATh N3YICHHBIC TTOHSITHS

1.2 pas3nyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPH-
pYyOIIUX JaHHOE (GU3NYECKOE SBICHUC

1.3 pacIo3HaBaTh MPOSABICHUE U3YUCHHBIX (DU3UUECKUX SIBIICHUI B OKPYIKAIOIIEM MUPE, B TOM
yuciie GU3NIECKUe SBICHUS B IPUPOJIE, IIPU 3TOM IIEPEBOIUTH MTPAKTHUECKYIO 33/1a4y B yueO-
HYI0, BBIIEIISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UICCKHUX SBICHUH

14 OIMKCHIBATh U3YYCHHBIC CBOMCTBA TN U (DPU3NUECCKHE SIBICHHMSI, UCIIOB3Ysl (PU3HMUECKUE BEJIU-
YUHBI, IPH OMTUCAHUH [TPABUIBLHO TPAKTOBATh PU3UUESCKUN CMBICI UCIIOJIb3YEMbIX BEJTHUNH, HX
0003HAYEHHUS U CIUHUIIBI PU3NISCKUX BEIIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(hM3UYECKYIO BETUYHMHY C APYTUMU BEIMYMHAMH, CTPOUTH TPaApUKN U3yUSHHBIX 3aBUCHMOCTEH
(hM3UYEeCKUX BETHMYUH

1.5 XapaKkTepr30BaTh CBOICTBA Te, ¢
M3WYECKUE SIBJIICHHUS U MPOIIECCHI, UCIIONb3Ysl H3YUECHHBIC 3aKOHBI, IIPH ATOM JIaBaTh CJIIOBECHYIO




Kon mposepse-
MOTO pPe3yJIbTaT:

IIpoBepsiembie IpeAMETHBIC PE3yIbTATHl OCBOCHUS OCHOBHOM 00pa30oBaTEIbHON IIPOTPaMMBI OC-
HOBHOT'O 00IIIeT0 00pa30BaHUS

(hopMyTMPOBKY 3aKOHA M 3alTUCHIBATH €T0 MATEMaTHIECKOE BRIPAKEHIE

1.6

00BACHATE (I)I/I3I/I‘lCCKI/Ie SIBJICHUS, IPOLECChI U CBOMCTBa TCJI, B TOM YUCJIC U B KOHTCKCTC CUTYya-
IlI/IfI MNPAKTUKO-OPUCHTHPOBAHHOI'O

XapakTepa: BBISIBIISTh IPHIMHHO-CIICICTBEHHBIC CBSI3U, CTPOHUThL 00bsICHeHHE U3 1 — 2 morude-
CKHUX IIIAar0OB C OMOPOX Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SABIICHUH, (PN3NUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemraTtes pacdeTHbIe 3aa4n B 1 — 2 1eWCTBUS, HCIIONB3YS 3aKOHBI M POPMYITHI, CBSI3BIBAIOIIINE
(hm3nyuecKue BeTNIHHBI: Ha OCHOBE aHAJIM3a YCIOBUS 331a9H 3aIMCHIBATh KPATKOE YCIOBHE,
MTOJICTABIIATh (DU3MUECKHE BETMIMHEI B (POPMYITBI M IPOBOAUTH PACUETHI, HAXOAUTDH CIPaBOY-
HbIE JaHHBIE, HEOOXOIMMBIE JIJISl pEIIeHNUs 3aa4, OIEHUBATh PEATMCTHYHOCT TIOTYIeHHON (-
3UYECKOM BEJINYHHBI

1.8

pacno3HaBaTh Ipo0JIeMbl, KOTOPbIE MOKHO PEIINUTh IPH NOMOIIHN (YHU3NIECKUX METOAOB, B OIHU-
CaHMU MCCIEIOBAaHMS BBIICIATH IPOBEPSEMOE MPENNONI0KEeHUE (TUIIOTE3Y), Pa3indaTh U UH-
TEPIPETUPOBATD HONTYUEHHBIH PE3yNbTaT, HAXOJUTH OLIMOKU B XOZE OIBITA, JeaTh BEIBOABI 110
€ro pe3yjbTaTam

1.9

MIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO (PM3HUYECKUX SBICHUN WIH (PU3UYECKUX CBOMCTB Tel: (hop-
MYJIHPOBATH MPOBEPSIEMBIC MTPEAIOI0KEHHS, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOTO 000py-
JOBaHUS, 3aIIMCHIBATh X0 OTBITA X ()OPMYIINPOBATH BBIBOJIBI

1.10

BBITIOJTHATH MPSIMbIE U3MEPEHUS C HCITOJIb30BAHUEM aHAIOTOBBIX M IU(POBBIX MPUOOPOB, 3aIU-
CBIBaTh MOKa3aHUs MPUOOPOB C YUETOM 3aJIaHHOM a0COIFOTHOM MOTPEIHOCTH U3MEPECHUI

MIPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTH OJHOM (PU3MIECKOM BETMYMHBI OT APYTOM C UCIIOJIB30-
BaHUEM NPSMBIX U3MEPEHUI, y4aCTBOBATh B INIAHUPOBAHUN YUSOHOTO UCCIIEIOBaHMUs, COOU-
paTh yCTAaHOBKY U BBIIOJHATH U3MEPEHUS, CIeIys MPEATI0KEHHOMY I1aHy, (PUKCHPOBATh pe-
3yJILTAThI MOTYYCHHOW 3aBUCHMOCTH (PM3MUYECKUX BEITMUYMH B BUJIE TIPEITI0KEHHBIX TaOIHII 1
rpaduKOB, IeNaTh BHIBOJBI 10 PE3yIbTaTaM HCCIICAOBAHHUS

1.12

MTPOBOINTH KOCBEHHBIE H3MEPEHUS (PU3NIECKUX BEIIMYHH, CIIEAYs IPEUI0KEHHOW HHCTPYKITUH:
IIPY BBITIOJTHEHUU U3MEPEHUI COOMPATh 3KCIICPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYC-
HHE UCKOMOMW BEJIMYUHEI

1.13

co0JIr0aTh IpaBuiia TEXHUKU 0€30IacHOCTH NpU padoTte ¢ 1adopaTopHBIM 000PYIOBaAHUEM

1.14

yKa3bIBaTh IPHHITUITEI JISHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOHUCTB, XapaKTepHU30BaTh IPHH-
LUIIBI JeMCTBUA N3YUYEHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOMCTB C TIOMOIIBIO UX OMHMCaHUS,
HCIIONb3Ys

3HaHMS O CBOMCTBAX (PU3NUECKUX SIBIICHUH U HEOOXOIUMBbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEP-
HOCTH

1.15

MPUBOJIUTH MTPUMEPHI (HAXOAUTH HHHOPMAIIHIO O IPUMeEpax) MPaKTUIECKOTO NCTIOIb30BaHHMS
($u3NUecKuX 3HAHHUH B MIOBCETHEBHOM KHM3HU JIJIsl 0OecTieueHns1 0€30IacHOCTH MIPU O0palleHUH
¢ npuOopaMu U TEXHUYECKUMH YCTPOUCTBAMH, COXPaHEHHsI 3I0POBbS M COONIO/ICHHST HOPM
9KOJIOTHYECKOTO MTOBE/ICHUS B OKPYKaIOLIEH cpenie

1.16

OCYIIECTBJIATH OT60p HCTOYHHNKOB HHq)OpMaHHH B CE€THN I/IHTepHeT B COOTBETCTBUU C 3aIaHHBIM
ITOMCKOBBIM 3aITPpOCOM, Ha OCHOBE UMCHOIIUXCS 3HAHUH U IIyTEM CpaBHCHUA Pa3JIMUYHBIX UCTOY-
HUKOB BBIJIENSATH HHPOPMAIIMIO, KOTOpas SIBJIAETCS IPOTUBOPEUUBOM MITH MOXKET OBITh HEJ0-
CTOBEPHOH

WCTIOJIB30BaTh MPH BBHIMOJHEHUH yUeOHBIX 3a/JaHHI HAYYHOTIOMYJISIPHYIO JIUTEPATYPy Qu3mde-
CKOI'0 COJIepKaHus, CIIPaBOYHbIE MaTepHAJIbI, pecypchbl ceTh IHTEepHET, BiIaieTh NpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTA, peoOpa3oBanusl HHOOPMAIIUK U3 OJTHOW 3HAKOBOH CUCTEMBI B JIPY-
I'YI0
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Kon mposepse-
MOTO pPe3yJIbTaT:

IIpoBepsiembie IpeAMETHBIC PE3yIbTATHl OCBOCHUS OCHOBHOM 00pa30oBaTEIbHON IIPOTPaMMBI OC-
HOBHOT'O 00IIIeT0 00pa30BaHUS

1.18

co3llaBaTh COOCTBEHHBIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE 2 — 3 HCTOY-
HUKOB HHPOpPMaLUK (PU3NIECKOTO COACP KaHUs, B TOM YHCIe MyOINYHO JeNaTh KpaTkue cooo-
LICHUS O pe3ybTaTax IPOEKTOB WK y4eOHBIX NCCIEIOBAHUI, TP 3TOM I'PaMOTHO UCIOJIb30-
BaTh U3YYEHHBII MOHATUIHBIN anmapar Kypca Qu3nKHy,

COIIPOBOXKAATH BBICTYIIJICHHUC HpCBCHTaHHeﬁ

1.19

IIPpU BBIIIOJIHCHUN y‘Ie6HI>IX IMPOCKTOB U HCCIIeIOBaHUM pacnpeaciiaTb 00513aHHOCTH B Tpy1Ic B
COOTBCTCTBHH C IIOCTABJICHHBIMU 3aJadyaMi, CJICIUTH 3a BBIIIOJJTHCHUCM ITJIaHA HeﬁCTBHﬁ, aJCK-
BaTHO OLICHUBAThb COOCTBEHHBIH BKJIaa B ACATCIbHOCTD I'PYIIIbI, BEICTPAMBAThH KOMMYHUKATUB-
HOC BSaHMOHCﬁCTBHe, Y4YUTBIBasA MHEHHUE OKPYKArOIINX

IIpoBepsieMble 3JIeMEHTHI COAEP:KAHUS

Kon pas- Kon sne- [IpoBepsieMble 3IEMEHTBI CONEPIKAHUS
nena MEHTa
1 OU3UKA U EE POJIb B IIO3HAHMHN OKPYXXAIOIIEI'O MHUPA
1.1 ®dusuka — Hayka o npupone. SBnenus npupoasl. PU3NUECKHE SABICHHS: MEXaHNYE-

CKHE, TCIIJIOBEIC,

SJICKTPUIECKUE, MAaIrHUTHBIE, CBETOBBIC, 3BYKOBBLIC

1.2 dusnyeckue BeNMUMHBL. M3Mepenne pu3ndeckux BeJIHYHH.
duzuueckue mpudopsl. [lorpemHocTs n3Mepenuil. MexryHapogHas cuctemMa eu-
HULL

1.3 EcrecTBEHHO-HAYy4HbBI METO/I IO3HAHUA: HaOII0IEHHE, IOCTAHOBKA Hay4HOI'O BO-

poca, BBIABIKEHHUE THIIOTE3, SKCIIEPUMEHT I10 TPOBEPKE TUIOTE3, OOBICHEHUE
HAOJIIOaEMOTO SIBJICHUS

1.4 Onucanne GU3NYECKUX SBJICHUN C TIOMOIIBI0 MOJIEIen

1.5 [pakTudeckue paboOTHL:
N3mepenne pacCTOSHUMN.
H3mepenune o0bemMa )KUAKOCTH U TBEPIOTO Tela.

Omnpenenenue pasMepoB MajlbIX TeEIl.
W3mepenne TemnepaTypsl IPH TOMOILH KUAKOCTHOTO TEPMOMETPA U aTYHNKA TEM-
neparypbl

2 ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHNU BEHIECTBA

2.1 CrtpoeHme BEIIeCTBa: aTOMBI U MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, TOKA3BIBAIOIINE
JUCKPETHOE CTPOCHHE BEILIECTBA

2.2 JBrxenue yactull BeuecTBa. CBsI3b CKOPOCTU ABUKEHUS YaCTHULL C TEMIIEPATYPOH.
Bpoynosckoe nemxenue, anddysus

2.3 B3anMozeiicTBIE 9aCcTHIl BENECTBA: IPUTHKCHHE

1 OTTAJIKMBAHUEC

24 ArperatHble COCTOSTHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEHN U TBEPIABIX (KpH-
CTaJUINYECKUX) Tel. B3anuMoCBs3b MEKAy CBOMICTBAMH BEIIECTB B Pa3HbIX arperar-
HBIX COCTOSIHMAX M UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHHEM

2.5 Oc00EHHOCTH arperaTHbBIX COCTOSTHUIN BOJIBI

2.6 [IpakTnueckue pabOTHIL:
OneHka guameTpa aToMa METOAO0M PSI0B

(c ucnonp3oBanueM otorpaduii).




Kon pas- Kon ane- [IpoBepsembie 3J1IEMEHTHI COEPKAHUA
nena MEHTa
OmnBITH 110 HAOITIOIEHUIO TETITIOBOTO paciIupeHwst ra3oB. OMBITH 10 00HapyKe-
HUIO I€HICTBUS CHII MOJIEKYJISIPHOTO IIPUTSKEHUS
3 JIBIDKEHUE U B3AMMO/IEMCTBUE TEJI

3.1 Mexanudeckoe ABWKeHHe. PaBHOMepHOE U HEpaBHOMEPHOE JIBUXKEHUE

3.2 Ckopoctb. CpenHsisi CKOpoCTh IPU HEPAaBHOMEPHOM JBIKEHUU. Pacuer myTtu u
BPEMEHH JBUKEHUS

3.3 SIBnenne nHepnnuy. 3aKOH HHEPITUH. B3anmMoeficTBre Tel KaK IPUYHHA H3MECHE-
HUS CKOPOCTH ABMKEHUS Tel. Macca Kak Mepa HHEpTHOCTH Tela

34 [TnotHOCTH BemecTBa. CBS3h MIIOTHOCTH C KOJMYECTBOM MOJIEKYII B €IMHUIIE 00b-
€Ma BeIleCTBa

35 Cuna Kak XapakTepUCTHKa B3aUMOJEHCTBHS Te

3.6 Cuna ynpyrocty U 3akoH ['yka. I3MepeHue cuiibl ¢ TOMOIIBIO AMHAMOMETpA

3.7 SBneHue TAroTeHus u cuia TskecTH. Cria TshHKecTd Ha Ipyrux miaHeTax. Bec
tena. HesecomocTh

3.8 Cuna tpenus. TpeHue ckoiabKeHus U TpeHHue mokos. TpeHue B MpUpoJie U TEXHUKE

3.9 CrnoxeHnue cui, HalpaBICHHBIX IO OAHOM NpsMOW. PaBHOAEHCTBYIOIIAs CHIT

3.10 [IpakTrudeckue paboThI
Onpenenenne CKOPOCTH paBHOMEPHOTO ABMKEHUS (LIapUKa B )KUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS M TaK Jaiee).
Omnpenenenue cpeHell CKOPOCTH CKOJbKEHHS OpYyCKa HITH [IapHKa [0 HAKIOHHOM
iockocTd. Onpenenenue IIOTHOCTH TBEPIOTO Tea.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHHs (aedopMannn) npy>KuHbI
OT NPUIIOKEHHOU CHJIBL.
OmnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUSI CKOJIBXKEHUS OT Beca TeJa
U XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEH

3.11 ®u3nuecKue BICHUS B IPUPOJE: IPUMEPHI IBHKEHHUS C PA3JIMYHBIMU CKOPOCTAMU
B JKUBOW U HEXKUBOU MPUPOJE,
NeCTBUE CHIIBI TPEHHSI B IPUPOJIE U TEXHHUKE

3.12 Texuudeckue ycTpoucTBa: TMHAMOMETD, TOAITUTTHUKH

4 JIABJIEHUE TBEP/bIX TEJI, )KUJKOCTE 1 TA30B

4.1 Jasnenue tBepAoro Tena. CriocoObl yMEHbIICHHUS
W YBEJIMYCHUS JIaBIICHUS

4.2 Hasnenue raza. 3aBUCUMOCTb JaBJICHHS r'a3a OT 00beMa, TEMIIEPATyphl

4.3 [Tepenada naBiaeHUS TBEPABIMH TEJIaMU, )KHIKOCTIMH U TazaMu. 3akoH [lackais.
[MTHeBMaTHUECKHE MATIMHBI

4.4 3aBUCHMOCTb JIABICHUS KHUJIKOCTH OT TITyOHHEI.
I'unpocraTrueckwuii mapanokc. Coodmaronmecs cocyapl.
l'unpaBnnyeckne MEXaHU3MBI

4.5 Atmocdepa 3emun u atTMocdepHoe naBiieHre. [[pUuuHbI cymecTBOBaHMs BO3Ly -
Hoii 06010ukH 3emin. OnbiT Toppuuenm. 3aBUCUMOCTE aTMOC(HEPHOTO AaBICHUS
OT BBICOTHI HaJl YPOBHEM MOPS

4.6 Uzmepenne atmocdepHoro naienus. [Ipudopst

I U3MCPCHUS aTMOC(i)epHOFO JaBJICHUS
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Kon pas- Kon ane- [IpoBepsembie 3J1IEMEHTHI COEPKAHUA
nena MEHTa

4.7 JeiicTBHe )XHIKOCTH 1 Ta3a HAa TIOTPY>KEHHOE B HUX Telo. BeITankuBaromas (apxu-
MeIIOBa) CHJIa. 3aKOH ApXuMeaa

4.8 IInaBanue Ten. Bosayxomnasanue

4.9 [IpakTraeckue pabOTHI:
HccnenoBanne 3aBUCHMOCTH Beca Tea B BOJIe OT 00BbeMa MOTPYKEHHOH B KU/~
KOCTb YacTH TeJa.
Omnpenenenne BHITAIKABAIOIIEH CHIIBI, IEWCTBYIOIIEH Ha TEIO, IIOTPYKEHHOE B
KHUIKOCTb.
IIpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIIEH CUJIBL, ACUCTBYIO-
e Ha TeNo B XKHUIKOCTH, OT MacChl TeJa.
OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJTKUBAIOIIEH CHITBI, IEHCTBYIOMIEH
Ha TCJIO B XKUJAKOCTH, OT O6’L€Ma HOpr)KeHHOI\/'I B XKUAKOCTb 4YaCTH T€Jja U OT IIJIOT-
HOCTH XKUJIKOCTH.
KonctpynpoBanue apeomerpa uiu KOHCTPYUPOBAaHHUE JIOJIKH U OIIpEJIEICHNE ee
TPY30MOAbEMHOCTH

4.10 dusnveckue ABJICHHUS B IPUPO/IC: BIUSIHUE aTMOCPEPHOTO JIABJICHUS Ha )KUBOH Op-
raHu3M, IJIaBaHUEe PHIO

4.11 TexHnyecKue yCTpoicTBa: COOOIIAIOIINECS COCYIbI, YCTPOWCTBO BOJOIIPOBO/IA,
THAPABIMYECKUI Tpecc, MaHOMETpP, 6apoMeTp, BEICOTOMED, IOPITHEBOM HACOC,
apeomeTp

5 PABOTA, MOIIHOCTbB, SHEPI' A

5.1 Mexanndeckas padbota

5.2 Mexannueckass MOIITHOCTb

53 [IpocTbie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS MJI0CKOCTh. [IpaBuio paBHOBecHs
phIyara

54 [IpumeneHue npaBuia paBHOBECHUS phlyara K OJIOKY

5.5 «3050TO€ MpaBuIOo» MexaHUKH. K03 huueHT none3Horo 1eicTBUs MEXaHU3MOB.
IIpocTbie MexaHU3MBI B OBITY
U TEXHUKE

5.6 [ToTenuanpHas HEPTUU TeJa, TOTHATOTO HaI 3eMIIeH

5.7 KuneTtuueckas sneprus

5.8 [Tonnas Mexanudeckas SHeprusl. 3aKOH U3MEHEHHS U COXPaHEHUSI MEXaHNYeCKOM
SHEPTUu

5.9 [pakTudeckue paboTHL:
Omnpenenenue pabOTHI CHITBI TPEHHS P PABHOMEPHOM JIBUKCHUH TeJIa 110 TOPH-
30HTaJIbHOU ITOBEPXHOCTH.
NccnenoBanue ycnoBuil paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM TITOCKOCTH.
N3ydeHne 3akoHa cOXpaHEHH MEXaHUYECKON SHEPTUU

5.10 @u3nyecKHe BJICHUS B IPUPOJE: pblYaru B TEJE YEI0BEKa

5.11 OJI0KH, HAKJIOHHASI IUIOCKOCTD, IPOCTHIE MEXAHU3MBI B OBITY




8 KJIACC IlpoBepsieMble MpeMeTHBIE Pe3yIbTAThl 0CBOCHHMS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

Koa nposepsiemoro
pe3ynbTaTa

[IpoBepsiemble ipeAMETHBIE PE3yIBTATH OCBOCHHS OCHOBHOW 00pa30BaTeIbHOMN IMPo-
TpaMMBI OCHOBHOT'O 00IIIero 00pa30BaHMs

1.1

HCIIOJIBb30BAaTh ITIOHATHUA

1.2

pasin4daTth ABJICHUA 110 OIIMCAHUIO UX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JIC-
MOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKOC SIBJICHUC

1.3

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NUECKHX SBICHHUI B OKPYXKAIOIIeM MHUpE, B
TOM uHcie GU3HIECKUE SBICHHUS B IPUPOJIE, IPH ITOM EPEBOTUTH NPAKTHIECKYIO 3a-
Jaqy B y9eOHYI0, BBIIEISATH CyIIECTBEHHBIE CBONCTBA (MTPU3HAKH ) (DH3MUECKUX SBICHHIMA

1.4

OIMCHIBATh N3yUCHHBIE CBOWCTBA Tell U (PU3NYECKUE SIBIICHHS, HCTIOB3Ys (PU3UUECKHIE
BEJIMYHMHBI, IPY ONMCAHUH NPABMUIIBHO TPAKTOBATh (PU3MYECKHUI CMBICT HCIIOIb3YEMBIX
BEJIMYMH, 0003HA4YEHUs U eIUHMLBI (PU3NUECKUX BEJINYMH, HAXOAUTh HOPMYJIbI, CBA3bI-
BAaIOLINE JAHHYIO (QU3HUYECKYIO BEIMUMHY C IPYTUMH BETHYHMHAMH, CTPOUTH TpaduKu
N3yYCHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEMUIMH

1.5

XapaKTEepru30BaTh CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IC SBJICHUA U MPOUECCHI, UCIIOJIb3Yd U3YUYCH-
HBIC 3aKOHBI, ITPU 3TOM JdaBaThb CJIOBECHYIO Q)OpMy.HI/IpOBKy 3aKOHa M 3aIlMChIBaTh €TI0
MAaTEMAaTUYCCKOE BBIPAXKECHUC

1.6

0OBSICHATH (PU3NYECKHE MPOIECCHl U CBOIMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYa-
LU NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH MPUUYMHHO-CIIEACTBEHHBIE
CBSI3HU, CTPOHUTH O0BSCHEHUE U3 1—2 JTOTHYECKUX NIaroB C MOMOIIBIO 1—2 M3y4eHHBIX
CBOHCTBA (PU3NYECKUX SBICHUH, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

peuaTh pacyeTHbIE 3a1a4i B 2 — 3 IEHCTBHUS, HCTIOIB3YS 3aKOHBI U (JOPMYJIBI, CBSI3bIBA-
fomre GU3NUECKUE BETMYMHBL: HA OCHOBE aHAN3a YCIIOBHS 33/1a4M 3alTUCHIBATh KPaTKOe
yCJIOBHUE, BBISIBIISITH HEAOCTATOK JAHHBIX JUISl PELICHUS 3a]auH, BEIOUpPATh 3aKOHBI U (hop-
MYJIbl, HEOOXOMMBIE JUIsl €€ PEILeHHsI, TPOBOAUTh PacieThl U CPABHUBATH MOTYUEHHOE
3Ha4YeHue (PU3NIECKOI BEIMYMHBI C U3BECTHBIMU TaHHBIMU

1.8

pacrio3HaBaThb HpO6HeMBI, KOTOPBIC MOKHO PCHIUTDH ITPU IMOMOIIA (i)I/I3I/I'-IeCKI/IX MCTOA0B,
HCIOJIb3YyA OIMMCAHUE UCCIICA0BAaHN s, BBIACIATE IPOBEPACMOC MPEAIIOTIOKEHNUE, OLICHU -
BaTh NPAaBUJIILHOCTDL IMMOPAAKA IPOBCACHUA UCCIICA0BAHNS, A€JIaTh BbIBO/IbI

1.9

MPOBOJUTD OIBITHI IO HAOIIOAEHNIO (PU3NUECKUX SIBICHUN MU (PU3HUECKUX CBOMCTB
Ten: (OpMyIHPOBATH IIPOBEPSAEMBIE NIPEAION0KEHHSI, COOMPaTh YCTAHOBKY M3 IPeIo-
KEHHOTO 00OPYZI0OBaHHMS, ONHMCHIBATH XOJI OIBITA U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJIHATH MPSMbIE H3MEPEHHS C HCIIOIb30BAHMUEM aHAJIOTOBBIX IPUOOPOB U AATYUKOB
(u3MUECKUX BEJIMYMH, CPABHUBATD PE3YJIbTAThl U3MEPEHUH C y4eTOM 3a1aHHOHN alco-
JIIOTHOM MOTPeIHOCTH

MIPOBOJIUTH UCCIICAOBAHUE 3aBUCUMOCTH OJHOMN (PU3NUECKOH BEIIMYMHBI OT IPYroM ¢ UC-
TTOJIb30BaHUEM TIPSMBIX H3MEPEHUH: INIAHUPOBATH UCCIIEIOBAHNE, COOMPATh YCTAHOBKY
Y BBITIOJIHATH U3MEPEHUs, CIeAYs NPEIOKEHHOMY IUIaHy, PUKCUPOBAThH PE3YIILTATHI
MOJTy4E€HHOW 3aBUCUMOCTH B BUJI€ TaOJUI] U TPAdUKOB, JIENATh BBIBOJIBI IO PE3yJIbTaTaM
HUCCIIEJOBaHUS

1.12

IIPOBOJUTH KOCBECHHBIC U3MEPCHUA (1)I/ISI/IT-IGCKI/IX BCJIMYUH: IIJIAHUPOBATH U3MEPEHUS, CO-
6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJIICAYS Hpe[[J'IO)KeHHOfI HUHCTPYKIIUH, U BbIYUC-
JIATH 3HAYCHUEC BCIINYMHBI

1.13

coOJI0IaTh TIpaBmiia TEXHUKU 0€301MacHOCTH Npu paboTte ¢ 1abopaTopHbIM 000pyI0Ba-
HHUEM

1.14

XapaKTepU30BaTh MPUHLUIbI JEHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUYECKHUX YCTPOHCTB
C OIOPO¥ Ha WX ONMCAHUS, UCTIONB3Ys 3HAHUA O CBOMCTBAaX (PM3NYECKUX SBJICHUN U HE-
ob0xonumble pU3HYecKre 3aKOHOMEPHOCTH
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1.15

pacro3HaBaTh MPOCThIE TEXHUIECKUE YCTPOHUCTBA U H3MEPUTENLHBIE TPHOOPHI 10 CXe-
MaM U CXEMaTHUYHBIM PUCYHKAM, COCTaBJISTh CXEMBI JIEKTPUUCCKUX LIETIeH ¢ MOCIeI0Ba-
TEJIHHBIM U MMapaJUICIbHBIM COSIMHEHUEM 3JICMEHTOB, pa3indasi yCJIOBHbBIC 0003HAYCHHUS
AJIEMEHTOB JCKTPUUCCKUX LIeTICH

1.16

MPUBOJIUTH MIPUMEPHI (HAXOAUTH HHQOPMAIIHIO O TpUMEpax) MPaKTHIECKOTO UCTIONb30-
BaHMS (PU3NYECKUX 3HAHUU B TTIOBCEAHEBHOM KU3HH IS 0OecTiedeHHs 0€301MacHOCTH
pu 00pallleHUy ¢ MPUOOPaMU M TEXHUISCKUMH YCTPOUCTBAMH, COXPAHCHHUS 3/I0POBBS H
COOJTIIOZICHUST HOPM 3KOJIOTUYECKOT0 TTOBEJICHUS B OKPYIKalolIel cpene

1.17

OCYIIECTBIIATH MOUCK HH(pOpManny GU3NIECKOTO COJepKaHus B ceTH MIHTepHeT, Ha oc-
HOBE MMEIOIINXCSA 3HAHUH U ITyTEeM CpaBHEHUS TOTIOJHUTEIHHBIX HCTOYHIUKOB BBIACISATH
nH(OPMAITHIO, KOTOPas SBISIETCS IPOTHBOPEUYNBOM MM MOKET OBITh HEZOCTOBEPHOU

1.18

HCIIOJIb30BaTh [IPU BBIIOJIHEHUH y4eOHBIX 3aJaHUH HAyYHOIOIYJISIPHYIO JIUTEPATYPy
(u3MUeCcKOro cofepiKaHusl, CIIPaBOYHbIE MaTEpPHaIbl, pecypchl ceTu HTepHeT; Bl1aaeTh
[IpreMaMy KOHCIIEKTUPOBAaHMsI TEKCTa, IpeoOpa3oBaHust HHGOPMALMHU U3 OJHON 3HAKO-
BOU CHUCTEMBI B IpYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE TMCHbMEHHBIE H KPaTKUE YCTHBIE COOOIEHHs, 00001as nHpOop-
MAaIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MYIECKOTO CONEpKAHMUS, B TOM YUCIIE ITyOIHIHO
MPEICTABIIATH Pe3yIbTaThl HPOCKTHOM HIIN MCCIIEAOBATEIbCKOM NESTEIBHOCTH, IPU 3TOM
TPaMOTHO HCIIOJIb30BaTh N3yUeHHBIN MOHATHIHBIN anmapar Kypca (GU3UKH, COITPOBOXK-
JaTh BBICTYIUICHUE MTPE3eHTaLueH

1.20

MIPU BBIMIOJTHEHWH YUEOHBIX MMPOEKTOB U HCCIICAOBAHUN (PH3MUECKHX MPOLECCOB pacIpe-

JeNATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABICHHBIMU 33/1a4aMH, CICITUTH 32
BBITIOJTHEHHEM TUTaHA JIEUCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO OIIEHUBATh COOCTBEH-
HBII BKJIAJ] B AESTEIbHOCTh IPYIIIbI, BRICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBHUE,

MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHMIMKTHI

HpOBepHeMLIe 3JIEMEHTBI COACPKAHUSA

Kon paznena| Kopn snementa IIpoBepsiemMble IIEMEHTHI COAEPIKAHUS
6 TEIIJIOBBIE ABJIEHUA
6.1 OCHOBHBIE NTOJIOKEHUST MOJIEKYJIIPHO-KUHETHYECKOW TEOPUH CTPOEHUS BeE-

miectBa. Macca u pa3meps! MoJieKyJl. OTBITH, ITOATBEP K IAIOIIIE OCHOBHBIE
TIOJIOXKEHHUS MOJIEKYIIPHOKHHETHUECKOM TeOpUH

6.2 Mopnenu TBEpIOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUH BemecTBa. Kpu-
CTaJUTYecKre U aMOp(HBIE Tena

6.3 OOBsicHEHUE CBOWMCTB ra3oB, )KUIAKOCTEH U TBEP/BIX TNl HA OCHOBE TOJI0XKe-
HUN MOJIEKYJIIPHO-KMHETUYECKOW TEOpUH

6.4 CMaunBaHMe U KaWUISPHBIE SIBICHUS

6.5 TemoBoe pacIMpeHe U CKaTue

6.6 Temmeparypa. CBs3b TEMIIEpaTypPhl CO CKOPOCTHIO TEIIOBOTO IBIDKCHUS Ya-
CTHII

6.7 BuyTtpennss sneprus. CriocoObl U3MEHEHHsI BHYTPEHHEH SHEPTUH: TEIUIoNe-
penava u coBepiueHue padoThl

6.8 Buap! Terutonepenaun: TEIUIONPOBOIHOCTD, KOHBEKITHS, N3TyUCHUE

6.9 KonnuecTBo TemoTel. Y aeibpHas TEIIOEMKOCTh BEIIECTBA

6.10 TemmooOMeH 1 TEIJI0OBOE paBHOBECHE. Y paBHCHHE

TEIIOBOro OaaHca




Kon paznena

Kon nmemenTa

[IpoBepsiemble dIIEMEHTHI COAePIKaHUS

6.11 [InaBnenve u 0TBEpACBaHNE KPUCTATUIMIECKUX BEIIECTB. Y Ie/IbHAs TEIIOTa
TTaBIICHUS

6.12 [MapooOpa3zoBanue u koHaeHcanus. Mcmapenue. Kunenue. Y nenpHast Ten-
JI0Ta MapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMocdep-
HOTO JaBJICHUS

6.13 BraxaoCTh BO3IyXa

6.14 OHeprus ToIuMBa. Y AeTIbHasl TEIIOTa CrOPaHUs

6.15 [Ipuntumner padoTh TerwtoBeix Asurareneii K11/ TerroBoro aeurarens. Term-
JIOBBIE JIBUTATEJH U 3aIUTa OKPYKAIOIIEH CPEabl

6.16 3aK0H COXpaHEHUs U MPEBPAIICHNAS YHEPTHH B TEIUIOBBIX MPOIIEccax

6.17 [IpakTuueckue pabOTHL:
OmnBITHI IO OOHAPYKEHHIO ACHCTBUS CHII MOJIEKYJISPHOTO MIPUTSHKEHUSL.
OMBITH IO BRIPANTUBAHKUIO KPUCTAIJIOB MTOBAPEHHON COJIH MJIM caxapa.
OnBITH 11O HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEP-
JIBIX TEJI.
Onpenenenne naBIeHAs BO3yXa B OAIUTOHE MIMPHUIIA.
OnBITHL, JEMOHCTPUPYIOIIHE 3aBHCUMOCTD JaBIICHHUS BO3/IyXa OT €ro 00beMa
Y HarpeBaHWsI WIIH OXJIKICHISL.
[IpoBepka rumoTe3sl IMHEHHON 3aBUCUMOCTH JIUTHHBI CTOJIOMKA JKAJKOCTH B
TEPMOMETPUIECKON TPyOKE OT TeMIEPaTypHl.
Habnronenne naMeHeHus: BHyTPEHHEH SHEPIUU Teja B pe3ybTaTe TeIuiorne-
peaauu u paboThl BHEITHUX CHIL
Uccnenoanne sBIeHMS TEIULIOOOMEHA ITPH CMENTHBAHUN
XOJIOJIHOW U TOpSY€H BOJIBI.
Omnpenenenne KOIMYECTBA TEIIOTHI, TIOTYYEHHOTO BOJIOH MTPH TEIII0O00MEHE
C HarpeThIM METALTHYECKUM IIMIHHAPOM. Onpe/ielieHue yAeTbHOW TETI0eM-
KOCTH BEIIIECTBA.
HUccnenoBanue nporecca UcrnapeHusl.
OnpeneneHne OTHOCUTENFHOM BIQXKHOCTH BO3yXa.
Omnpenenenue yenbHON TEIUIOTHI MJIABICHHS JIbJa

6.18 dusnveckre SBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHHUE U KaIMILISAP-
HBIC SIBJICHUSI B IPUPOJIC, KPUCTAILTBI B IPHPO/Ie, u3nydeHre ColHIa, 3amep-
3aHUE BOJIOEMOB, MOPCKHE OpHU3bI; 00pa30BaHUE POCHI, TYMaHa, WHEsl, CHeTa

6.19 TexHUYeCKHe yCTPOUCTBA: KATWILISPEI, IPUMEPBI UCTIOIH30BAHHS KPUCTAI-

JIOB, )KHIKOCTHBIM TEPMOMETP, JaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUICHUS IOMOB, THTPOMETPHI, ICUXPOMETP, TTapoBast TypOMHA, ABUTATENb
BHYTPEHHETO CTOPaHUs

OJIEKTPUYECKHE U MATHUTHBIE ABJIEHUA

7.1 OnexTpuzanys Ten. J{Ba poga 3IeKTPUIECKHUX 3apsiioB

7.2 BsaumoneiictBue 3apspkeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTB CHITBI B3a-
MMOJICHCTBUS 3apsKEHHBIX TENI OT BETMUHHBI 3apSAA0B U PACCTOSHUSA MEXKIY
TEJTaMH)

7.3 OnexTpuyeckoe noje. HampspkeHHOCTH anekTprdeckoro most. [puHiumn cy-

[IEPIIO3ULMH IIEKTPUUYECKUX MOJEH

(Ha KaUYECTBEHHOM YPOBHE)
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Kon paznena

Kon nmemenTa

[IpoBepsiemble dIIEMEHTHI COAePIKaHUS

7.4 Hocurenu anexTpudeckux 3aps10B. DIEMEHTApHBIN SJEKTPUUECKUH 3apsl.
Crpoenne aroma. [IpoBOTHUKY U TUAICKTPUKU

7.5 3aKoH COXpaHEHUs dIEKTPUUECKOTO 3apsaaa

7.6 DNeKTpUYecKuil TOK. Y CJIOBHSA CYIIECTBOBAHUS
JIEKTPUYIECKOT0 TOKA. MICTOUHMKY OCTOSHHOIO TOKa

N JleficTBHS AIEKTPUIECKOT0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DIIeK-
TPUYIECKUH TOK B KUAKOCTSX U ra3ax

7.8 Onextpudeckas nenb. Cuna Toka. DIEeKTpUYECKOe HalpsKeHNe

7.9 ComnpoTusiieHrE IPOBOAHUKA. Y JEbHOE CONPOTUBIICHHUE BEILIECTBA

7.10 3akon OMa 75 ydacTKa Lenu

7.11 ITocnenoBarenbHOE U NMapauieibHOE COSIMHEHUE TTPOBOIHUKOB

7.12 PaboTta u MOIIHOCTB 3eKTpUIecKOro Toka. 3akoH Jxoyis/lenia

7.13 DneKTpudecKue ey 1 MOTPEOUTENH ANEKTPUIECKOl sHepruu B ObITy. Ko-
POTKOE 3aMBbIKaHHUE

7.14 ITocTostnabIe MaruuThl. B3anmoielicTBHUE MOCTOSIHHBIX MAarHUTOB

7.15 MarnauTtHoe 1ojie. MarHuTHoOe 1oJie 3eMJIH U €r0 3HAYSHHE IS )KU3HHU Ha
3emie

7.16 OmneIT Opcrena. MarHuTHOE NOJ€E 3JIEKTpUIecKoro Toka. [IpuMenenue aek-
TPOMAarHUTOB B TEXHHUKE

7.17 JleiicTBre MarHUTHOTO IMOJIS HAa MIPOBOJAHUK C TOKOM. DJEKTPOJIBUTATENb 110~
CTOSIHHOT'O TOKa. Mcrionb30BaHNe 31eKTpoABUraTeNeil B TEXHUYECKUX
YCTPOKCTBAX U Ha TPAHCIIOPTE

7.18 OmneiTer @apanes. SBieHne AMEKTpOMarHuTHOU HHAYKIUH. [IpaBwno Jlenia

7.19 Onexrporenepatop. CocoObl NOTyUEHHs HIIEKTPUIECKON SHEPTUH. DIEKTPO-
CTaHIMH Ha BO30OHOBJISIEMBIX HCTOYHHUKAX SHEPTUU

7.20 [pakTrudeckue paboTHL:

OmnBITHI IO HAOIOACHUIO MEKTPU3AINY TEJT UHIYKIIMEH U IPHU COIPUKOCHO-
BEHUHU.

UccnenoBanue AeiicTBUS MEKTPHUUECKOTO MO HA TIPOBOJHUKH U JHDJIEK-
TPUKH.

COopka 1 poBepKa padoThI HNEKTPUIECKON LETIH IIOCTOSIHHOTO TOKA.
W3mepenne u peryanpoBaHie CHUIIBI TOKA.

W3mepeHue 1 peryjupoBaHUe HAIPSIKESHUSL.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 Pe3UcTop, OT COo-
MIPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHUS Ha PE3UCTOPE.

OnBIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD JIEKTPUUECKOT0 CONIPOTHRIICHHUS
MIPOBOIHUKA OT €0 JJIMHBI, IUIOMIAIH MOIEPEUYHOr0 CEYCHUS U MaTepHala.

IIpoBepka npaBuiia CIOKEHUS HAIPSDKEHUM IPU NIOCIEA0BATEIIBHOM COEIU-
HEHHMH IBYX PE3UCTOPOB.

[IpoBepka npaBuiIa JuIst CUIIBI TOKA TIPY ApaJIEIbHOM COEAMHEHUH PE3UCTO-
pOB.

Omnpenenenue paboThl AIEKTPUIECKOrO TOKA, HIYILETO YEPE3 PE3UCTOP.
Omnpenenenue MOLHOCTH AJIEKTPUYECKOro TOKA, BBLAEISIEMOM Ha pe3UCTOope.

I/ICCJIC,ZIOBaHI/Ie 3aBUCUMOCTHU CHJIbI TOKA, HAYHICT0 Y€PE3 JIAaMIIOYKY, OT




Kon pazgena| Kop anementa [IpoBepsembie 3J1IEMEHTHI COJEPKAaHUA

HaIMpsKEHUS Ha HEH.

Ompenenenne KI1J] narpeBarers.
HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

Wzyuenne MarHUTHOTO TOJIA IOCTOSIHHBIX MarHUTOB MPH UX 00bEIMHEHNH U
pa3aeleHun.

HccnenoBanue AeWCTBUS IIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI

B3aMMOJCHCTBHA KaTyIIKA C TOKOM M MarHHWTa OT CHJIBI TOKA U HaIPaBJICHUS
TOKa B KaTyLIKE.

N3yuenue neicTBUS MarHUTHOT'O IOJISL HA TPOBOJHUK C TOKOM.
Konctpynposanue 1 n3ydenne paboThl AIEKTPOABUTATENS.

Nsmepenne KII/] anexTpoaBuraTenbHOM yCTaHOBKY.

OMbBITHI IO UCCIICIOBAHUIO SBICHUS 3J'I€K’I’p0M3.l"HPITHOfI UHIOYKIIUU: UCCIIEN0-
BaHHE M3MCHEHUN 3HAYCHUS

1 HallpaBJICHUA HHAYKIIMOHHOT'O TOKa

7.21 dusnyeckue SBICHUS B IPUPOJIE: JCKTPUUECKHUE SIBICHUS B aTMOcdepe,
ANIEKTPUYECTBO YKUBBIX OPTaHU3MOB, MarHUTHOE ToJIe 3eMitH, Apelid moto-
COB, POJIb MAarHUTHOTO TIOJIA [T KU3HU Ha 3eMJie, MOJIIPHOE CUSIHHE

7.22 TexHu4ecKue yCTpOUCTBa: ANEKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYHUK DIICKTPUIECKONW IHEPTUH, DIIEKTPOOCBETUTENBHBIE TPHOOPEI, HArpe-
BaTeNbHBIE 3JEKTPONPUOOPHI (IPUMEPHI), HIEKTPUIECKUE MTPEJOXPAHUTEINH,
3NEKTPOMArHUT, AJIEKTPOABUTATENb TOCTOSHHOIO TOKA, TeHEPaTop MOCTOSH-
HOTO TOKa

9 KUIACC IIposepsieMble IpeAMETHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIT 00pa3oBaTeIbHO MPOrpaMMbl

Kox mposepsiemoro
pe3ynbraTa

[IpoBepsiemMble IpeaMETHBIE Pe3yIbTaThl OCBOCHHUSI OCHOBHON 00pa30BaTeIbHON MPO-
rpaMM OCHOBHOTO OOIIEro 0Opa3oBaHuUs

1.1

HCIOJIb30BAaTh N3YyYCHHBIC ITOHATUA

1.2

pa3nuyath SBJICHHUS MO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, J€-
MOHCTPUPYIOIIUX AaHHOE (PU3HUYECKOE SIBICHHUE

1.3

pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUH B OKPYXKAIOIIEM MUPE, B
TOM 4Hcie GU3NIECKUE SIBJICHUS B IPUPOJIE, IPU 3TOM IEPEBOAUTH MPAKTHYECKYIO 3a-
Jady B y4eOHYIO, BEICISITh CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) (PU3HYECKHUX SBICHUN

1.4

OIMCHIBATh N3yUCHHBIE CBOWCTBA Tell M (PU3NYeCKUe SIBICHHS, HCIIONb3YsT (PU3UUECKHUE
BEJIMYHMHBIL, IPY ONMCAHUH NPABWIIEHO TPAKTOBATh (PH3MUYECKHUI CMBICT HCIIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U €IMHUIBI (PU3MUECKUX BETTMUNH, HAXOIUTH (POPMYIIBI, CBA3BI-
BalOIIHe JIAHHYIO QU3MUECKYIO BEIMYNHY C JPYTUMH BEIMIHHAMHE, CTPOUTH TpaduKu
W3yUYCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BENUIMH

1.5

XapaKTEePHU30BaTh CBOMCTBA TeJl, GU3MUECKHE SIBIICHHSI U TIPOIIECCHI, HCTIOIB3YS U3YICH-
HbIE 3aKOHBI, ITPH 3TOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aITUChIBATH €TI0
MaTeMaTUYECKOE BhIPAYKEHUE

1.6

OOBSICHATH (PU3NYECKHE MPOLECCH U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYa-
LU NPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISABIATH NIPUUNHHO-CIIEACTBEHHBIE
CBSI3H, CTPOHUTH O0OBSICHEHHE U3 2—3 JTOTHYECKUX IIAroB C MTOMOIIBI0 2—3 W3yYEeHHBIX
CBOMCTBA (PU3NYECKUX SIBICHUH, PU3NUECKUX 3aKOHA UITU 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIE 3a/1a4n (OMUPAOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCTIONIB3YSI
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Kon nposepsiemoro
pe3ynbTaTta

[IpoBepsieMbIe TIPEAMETHBIE PE3yILTAaThI OCBOCHHS OCHOBHOM 00pa30oBaTEIbHON IIPO-
rpaMM OCHOBHOTO 00LIero 00pa3oBaHus

3aKOHBI B (POPMYITBI, CBA3BIBAIONIHE (hN3MUECKUE BETMINHBI: HA OCHOBE aHAJIH3a YCIIO-
BHS 33J]a4H 3aITMCHIBATH KPATKOE yCIIOBHE, BHISIBIIATH HEIOCTAIONINE HITH H30BITOUHBIE
JaHHbBIE, BEIOMPATh 3aKOHBI U (HOPMYITBI, HEOOXOAMMBIE TS PEIIeHHs, TPOBOANUTH pac-
YeTHI ¥ OI[EHUBATH PEATUCTUIHOCTD MOTYYSHHOTO 3HAUYEHUS (PM3NIECKON BEIIMIIHEI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUThH PU TIOMOIIU (PU3NIECKUX METOOB,
WCTIONB3YSl OMMCAHKE UCCIIEIOBAaHNS, BBIIEIATH IPOBEPIEMOE MIPEATIONIOKEHUE, OI[CHH-
BaTh MPAaBUIHLHOCTH TOPSIIKA TTPOBEICHHS NCCIIEOBAHNS, 1€7aTh BEIBOIBI, HHTEPIIPETH-
pOBaTh pe3yabTaThl HAONIOIECHUH 1 OTIBITOB

1.9

MPOBOJUTD OIBITHI IO HAOMIOACHUIO (PU3NUECKUX SIBICHUN MU (PU3MYECKUX CBOMCTB
TeJ: CaMOCTOSTENIHO COOUPATh YCTAaHOBKY U3 M30BITOYHOTO HaOOpa 000pyIOBaHHUA,
OIMCHIBATh XOJI OBITA M €T0 PE3yIbTATHI, (POPMYIHPOBATH BHIBOIBI

1.10

MPOBOUTD TIPH HEOOXOAUMOCTH CEPHUIO TIPAMBIX U3MEPEHHM, ONIPEAEIsist CpeaHee 3Haue-
HHUE U3MepsIeMoi BelnunHBI ((HOKYCHOE PACCTOSTHUE COOMPAIOIIEH JIMH3BI), 000CHOBHI-
BaTh BLIOOP crioco0a u3MepeHus (M3MEPUTEIILHOTO PrOopa)

MPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMUUH C UCIIOIB30BAHUEM IIPS-
MBIX U3MEPEHUIl: IUTAaHUPOBATH HCCIIEJOBaHUE, CAMOCTOATEIILHO COOMPATh YCTAaHOBKY,
(UKCUPOBATH pe3yabTATHI TIOIYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH B BUJE Ta0-
T ¥ TpaMKOB, AeaTh BBIBOJBI MO PE3YNIbTaTaM HCCIICIOBAHUS

1.12

MIPOBOJUTH KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIMYMH: IUIAHUPOBATh H3MEPEHUSL, CO-
OupaTh SKCIIEPUMEHTAIBHYI0 YCTAHOBKY U BBITTOJIHSITH U3MEPEHHS, CIEIYsI TPEJIOKEH-
HOH MHCTPYKLHU, BBIYUCIIATh 3HAUEHUE BEJIUYHMHBI U AHAJIM3UPOBATH IIOJyYEHHBIE pe-
3yJIbTaThl C yU4ETOM 3aJaHHON MTOTPEIIHOCTH U3MEPEHUN

COOJFO/IaTh TIpaBUiIa TEXHUKH O€30TaCHOCTH IIPH paboTe ¢ 1abopaTopHEIM 000pyIOBa-
HHEM

1.14

pas3indyaTtb OCHOBHBIC ITPU3HAKN U3YUCHHBIX (1)I/ISI/I‘ICCKI/IX Moaenef/i: MarcpuajibHasd
TOYKaA, a0CONIFOTHO TBEPAOC TCJIO, TOYEYHBIN UCTOYHHK CBCTA, JIy4, TOHKA JIMH34, I1J1a-
HETapHas MOJCIIb aTOMa, HYKJIOHHAasA MOJCIIb ATOMHOTIO fA/ipa

1.15

XapaKTePU30BaTh IPHUHIIUIIBI ACUCTBUS U3yUYECHHBIX PHOOPOB U TEXHHUUYECKUX YCTPOUCTB
C OIOPO¥ Ha X ONKCAHUS, UCIIOJB3YS 3HAHUS O CBOHCTBAaX (DM3UYCCKUX SABJICHUN U HE-
00X0IUMbIe PU3NIECKHE 3aKOHOMEPHOCTH

1.16

HCIOJIB30BaTh CXEMBI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYCCKUX YCTpOfICTB, ns3-
MEpPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB NP PEIICHAN YIeOHO-TIPAKTH-
YECKHUX 33J1a4, ONITUYECKUE CXEMBI JIIsl IOCTPOCHHUS N300paKEHUH B IJIOCKOM 3epKaJie U
cobuparoiei JImH3e

1.17

HPUBOIUTH MPUMEPBI (HAXOTUTh HHOOPMALIUIO O TIPHUMEPax) MPAKTUIECKOTO HCIIOIb30-
BaHUs (PU3NYECKUX 3HAHUH B TIOBCEIHEBHOM KU3HU ISl 0OecTieueHust 0e30MacHOCTH
IpH 00paleHny ¢ IPHOOpaMH M TEXHUIECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBBS H
COOJTIOICHHST HOPM 9KOJIOTHYECKOT0 TIOBEICHHS B OKPYIKalolIeil cperie

1.18

OCYIICCTBJIATH IMTOUCK I/IH(i)OpMaI_[I/II/I (1)I/IBI/I‘JCCKOFO COACPIKAHUA B CCTU I/IHTepHCT, caMo-
CTOATCIBHO (bOpMyJ'IPIpy;I IIOMCKOBBIH 3aIlpocC, HAXOAUTh IYTHU ONIPCACIICHUA JOCTOBLEP-
HOCTH HOHy‘IGHHOfI I/IH(i)OpMaI_II/II/I Ha OCHOBC UMCIOIIHUXCS 3HAHUM U JOITOJTHUTCIIbHBIX
HUCTOYHUKOB

1.19

WCIIOJIb30BATh MPH BBHITTOJTHEHUH YUEOHBIX 3aJJaHUI HAYYHOIIOMYJISIPHYIO JIUTEPATYPy
(hM3UYECKOTO CONEepPIKaHus, CITPABOYHBIE MaTEPHAIIbI, peCypChl ceTH VIHTEpHET; BIajeTh
MpreMaMy KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus MH(OPMAITUU U3 OJHON 3HAKO-
BOU CUCTEMBI B JIPYTYIO

1.20

co3aaBaThb COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIC COO6H.[€HI/I$I Ha OCHOBEC I/IH(l)OpMaL[I/II/I nus3




Kon nposepsiemoro
pe3ynbTaTta

[IpoBepsieMbIe TIPEAMETHBIE PE3yILTAaThI OCBOCHHS OCHOBHOM 00pa30oBaTEIbHON IIPO-
rpaMM OCHOBHOTO 00LIero 00pa3oBaHus

HECKOJIbKUX MCTOYHHUKOB (PU3NIECKOTO COJIEPIKAHMUS, ITyOITMIHO TIPEICTABIATH PE3YIlh-
TaThI MPOEKTHOW WIJIM UCCIIEIOBATEIHCKON AESITETHHOCTH, TPH TOM TPAMOTHO HCIOIB30-
BaTh U3yUEHHBIN TOHATHUIHBIN ammapaT u3y4aeMoro paszena GU3NKHA U COMTPOBOXKIATH
BBICTYIUICHHE TIPE3CHTAINeH C y4eTOM 0COOEHHOCTEH ayANTOPUN CBEPCTHUKOB

1.21

IIPY BBITIOJTHCHUU YYEOHBIX IPOSKTOB M UCCIICAOBAHUH (PU3NUESCKHUX MPOIIECCOB pacipe-

JEeNATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C ITOCTABICHHBIMU 33/I1a4aMH, CICIUTH 3a
BBITIOJTHEHHEM TUTaHA IEUCTBUI U KOPPEKTUPOBATH €T0, aIEKBATHO OLIEHUBATH COOCTBEH-
HBII BKJIAJ] B JIEATEIIFHOCTH TPYIITHI, BEICTPAaUBaTh KOMMYHHKATHBHOE B3aUMO/IEHCTBHE,

MIPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHMIMKTHI

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUS

Kon pasgena| Kog snemenra [IpoBepsieMble 3IEMEHTBI COEPIKAHUS
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe nBukeHue. MatepuanbHas Touka. CucreMa oTcuera
8.2 OTHOCHTEHLHOCTh MEXaHUYECKOTO JIBYKCHUS
8.3 PaBHOMEpHOE NPSAMOIUHENHOE ABUKEHUE
8.4 Hepasuomepnoe npsimonuueiiHoe npmkenne. CpeaHsis 1 MTHOBEHHAS CKO-
POCTH TeNa Ipu HEPABHOMEPHOM IBIKEHUU
8.5 VYckopenue. PaBHOycKOpeHHOE PSMOJIMHEMHOE IBUKEHHE
8.6 CBoOonHoe nagenue. OnbiThl [ anunes
8.7 PaBHOMepHOE ABIKEHME TTO OKpY>KHOCTH. [lepron u yacToTa oOpamieHus!.

JIuneiinas u yrioBasi CKOPOCTH.

LentpocTpemMuTeNbHOE YCKOPEHHE

8.8 ITepBrrit 3akon HeroToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetwnii 3akoH HeioToHa

8.11 [IpuHuun cynepno3uuuu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHwus: cria TPEHUS CKOJBKEHMsI, CUIIa TPEHUS TIOKOS, IPYTHE BHUIIBI
TPEeHHUS

8.14 Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHEe CBOOOIHOTO Ta-
JICHUST

8.15 Jsmwxenue wianet Bokpyr Comnna. [lepBast kocmuaeckasi ckopocTs. Heeco-
MOCTB ¥ TIEPETPY3KH

8.16 PaBHOBecue MaTepranbHOI TOUKH. AOGCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBepI0Oro Tena ¢ 3aKperyICHHOM OChIO BpalieHusl. MOMEHT CHUIIBIL.
Hentp Ts0KECTH

8.18 Nwmmynsc Tena. M3menenne umiynbea. MMimynbe cumbl

8.19 3aKOH COXpaHEHUs UMITYJbCa

8.20 PeakTuBHOE IBIKEHHE

8.21 Mexanndeckas paboTa 1 MOIITHOCTh

8.22 PaGota cun TspKecTH, ynpyroctd, TpeHus. CBsi3b JHEPTUU U paObOTHI

8.23 [ToTenuuanbHas 3HEpPrus Tenaa, NOJHATOTO HaJl MOBEPXHOCTHIO 3eMIN
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Kon paznena

Kon nmemenTa

[IpoBepsiemble dIIEMEHTHI COAePIKaHUS

8.24 [ToTeHnuanbpHas YHEPTHUS CKATON MPYKUHBI

8.25 Kunerudeckas saeprus. Teopema 0 KHHETHUECKOH SHEPTHI

8.26 3aK0H COXpaHEeHUSI MEXaHUIECKOM SHEPTruu

8.27 [IpakTuueckue paboOTHL:
Omnpenenenue cpeHel CKOPOCTH CKOJbKEHHS OpyCKa MU JIBUKEHUS [1a-
pHKa 10 HAKJIOHHOH IIOCKOCTH.
Omnpenenenue ycKOpeHUs Tena IpU paBHOYCKOPEHHOM JBIKEHHH IO HAKIIOH-
HOH IIOCKOCTH.
HUccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH MIPH PABHOYCKOPEHHOM JBH-
JKEHUM 0e3 HaualbHON CKOPOCTH.
[IpoBepka runoTe3bI: €CIU MIPHU PABHOYCKOPEHHOM JABIXECHUHU 0€3 Hayalb-
HOM CKOPOCTH ITyTH OTHOCSITCS KaK PsiJ] HEYETHBIX YHCEN, TO COOTBETCTBYIO-
IIMe MPOMEXYTKHA BPEMEHH OJTMHAKOBBI.
HccnemoBanne 3aBUCHMOCTH CHITBI TPEHHSI CKOJIBKEHUS OT CHITBI HOPMAITb-
HOTO JIaBJICHUS.
Onpenenenne ko3 GUIIMEHTa TPSHUS CKOJIBKCHUSL.
Onpenenenne >KeCTKOCTH TPYKAHBL.
Onpenenenne pabOTHI CUITBI TPEHUS TTPH PABHOMEPHOM JIBUKEHHH TeJIa TI0
COPU30HTAIBHOM MMOBEPXHOCTH.
Onpenenenne pabOTHI CUITHI YIPYTOCTH MPH TIOIHEME TPy3a C UCIOIB30Ba-
HHUEM HEIOBWIKHOIO U IOJIBUKHOI'O OJIOKOB

8.28 ®uznyecKue ABICHUS B IPUPOJE: IPUINUBBI U OTIUBBI, JBUKEHUE TUIAHET
CoTHEYHOH CHCTEMBI, PEaKTUBHOE JIBUKCHHE KUBBIX OPTraHIU3MOB

8.29 TexHn4ecKkue yCcTporucTBa: CIIUIOMETP, JaTUNKH

TIOJIOXKEHUSI, PACCTOSHUS 1 YCKOPEHUSI, PAKETHI

9 MEXAHNWYECKUE KOJIEBAHIMA U BOJIHBI

9.1 KonebarensHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKN KoJeOaHHUN: TIEPHOJI,
4acToTa, aMIUIUTYa

9.2 MaremaTHueckuil 1 Mpy>KMHHBIA MasTHUKY. [IpeBpatieHne s3HEprun MpH Ko-
nebaTeTbHOM JIBU)KEHUH

9.3 3aryxaromue Kosebanus. BeiHykaeHHbIE KoneOanus. Pe3onanc

94 Mexanndeckue BonHbI. CBONCTBAa MEXaHUYECKHUX BOJH. IIpogonsHbIe U mo-
repeyHble BOJIHBL. JIJTHHA BOHBI M CKOPOCTH €€ paclpocTpaHeHus. MexaHu-
YECKHE BOJHBI B TBEPOM Telle, CEHCMUYECKHE BOJIHBI

9.5 3Byk. [')poMkocTh 1 BeIcOTa 3ByKa. OTpa’keHHE 3ByKa

9.6 WudpasByk u ynbTpaszByk

9.7 [IpakTuueckue pabOTHIL:

Onpenenenne 4acTOTH U TIEpHOJIa KOJIeOaHN MaTeMaTHIEeCKOTO MasiTHHKA.
Onpenenenne 4acTOTH U TIEpHO/Ia KOJIeOaHNH TPYKUHHOTO MasTHUKA
HccnenoBanre 3aBUCUMOCTH II€proJia KOJIeOaHNH MOIBEIEHHOTO K HUTH
rpy3a OT AJUHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TIepHoJIa KOJIeOaHNH TPYKUHHOTO MasTHUKA OT
Macchl rpysa.

HpOBCpKa HE3aBUCHUMOCTH IICpUOJa KoJieOaHuit Ipysa, IOABCHICHHOI'O K




Kon paznena

Kon nmemenTa

[IpoBepsiemble dIIEMEHTHI COAePIKaHUS

HUTH, OT MacChl Tpy3a M XKECTKOCTHU NPYKUHBL. M3MepeHne yCKOpeHus CBO-
0OIHOTO MaICHUS

9.8

dusnyeckue SIBJICHUS B IMpUpOAC: BOCIIPUATHUC 3BYKOB JKUBOTHBIMHU, 3E€MJIC-
TPsAACCHUC, ceiicMHuYecKue BOJIHBI, IYHaAMH, 3X0

9.9

TexHHuecKre yCTpOMCTBA: 3X0JIOT, UCIIOIb30BAHUE YIbTPA3ByKa B OBITY U
TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE N SJIEKTPOMATHUTHBIE BOJIHBI

10.1

DIIeKTPOMArHUTHOE TIOJIE. DJIEKTPOMarHUTHBIC BOJTHEL. CBOMCTBA AIIEKTPO-
MarHUTHBIX BOJIH

10.2

IIkana >ne€KTPOMarHUTHBIX BOJIH

10.3

DnekTpoMarHuTHas npupoza ceera. CKopocTs cBeTa. BoHOBEIE CBOMCTBA
cBeTa

10.4

[IpakTideckne pabOTHI:
H3ydenue CBOICTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeJIe-
tdhona

10.5

dusnueckue BICHUS B IPUPO/Ie: OUOTOTHUECKOe IeHCTBUE BUIUMOTO, YiTb-
TpaduOJIETOBOrO ¥ PEHTTEHOBCKOTO U3ITY4ECHHUH

10.6

TexHuuecKkue yCTporUCTBa: UCIIONb30BAaHUE

SJICKTPOMAarHUuTHBIX BOJIH JJIsA COTOBOM CBSI3H

11

CBETOBBIE SABJIEHUA

11.1

JlyueBast monens cBeta. MlcTouHMKY CBETa

11.2

IIpssMonuHEHOE pacpoOCTpaHEHHUE CBETA

11.3

OTpa)KeHI/Ie cBera. [lnockoe 3CpKaJIo. 3akoH OTpa’KCHUs CBCTA

114

[Mpenomienue cBera. 3aKoH mpeomiieHus cBeta. [lojHoe BHyTpeHHee oTpa-
JKEHHE CBETa

11.5

JIunza. Xon ayyelt B 1MH3€

11.6

Onrtudeckas cucrtema oTroanmapara, MUKPOCKOIA U TEJIECKOIIa

11.7

I'na3 kak onTruveckas cucteMa. bin3opykocTh U TalTbHO30PKOCTh

11.8

Pasnoxxenue 6enoro ceeta B cniektp. OnbiTel HetoToHa. C0XKeHHE CIIeK-
TpaJIbHBIX IIBETOB. /ucnepcus cpera

11.9

[pakTuueckue paboTHL:

HccnenoBanue 3aBUCUMOCTH YIJ1a OTPaK€HHs CBETOBOT'O JIy4a OT yIJIa raje-
HUSL

W3ydenne XxapakTepHCTHK N300paskeHNUs ITPEMETa B INIOCKOM 3epKajie.
HccnenoBanre 3aBUCHMOCTH yTJia IPEJIOMIICHHS CBETOBOT'O JIyya OT yIJia 1a-
JICHUSI Ha TPAHUIIE «BO3IYX — CTEKIION.

[omyuenue n306paXkeHwit ¢ TOMOIIBIO0 coOMparomeit TuH3bL. OnpeneneHne
(hOKYCHOT'O pACCTOSHUS M ONTHYCCKOM CHIIBI COOMpArOIel JIMH3bI.

OmnbITHI 110 Pa3/IOKEHUIO OEI0ro CBeTa B CHEKTP.
OnbITHI 10 BOCHIPUATHUIO [[BETA MPEAMETOB MPH UX

HaOJIO/IEHUH Yepe3 IBETOBbIC (DHIIBTPEI

11.10

dusnueckue sBieHUs B npupoae: 3atMenus Connua u JIyHsl, 1iBeTa Ted, om-
THYECKHE ABJIeHUs B aTMocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)
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Kon pazgena| Kop anementa [IpoBepsembie 3J1IEMEHTHI COJEPKAaHUA

11.11 TexHnueckue yCTpocTBa: OUKH, IIEPUCKOT, (hoToaInapaT, ONTHUECKHE CBe-

TOBOJIBI
12 KBAHTOBBIE SBJIEHUA

12.1 OmeiTe! Pe3epdopaa u mianeTapHas Mozenb aroma. Mozenb aroma bopa

12.2 Ucnyckanue u nornomeHue ceeta aroMoM. KBaHThI. JInHeuaTbie CeKTphI

12.3 PamnoaktuBHOCTE. Anb(a-, 0eTa- 1 raMMa-u3TydeHus

12.4 Crtpoenue aromHoro siapa. Hyknonnast Moaens aroMHoro siapa. M3oTomnst

12.5 PannoaktuBHble npeBpawenus. Ilepuon nomypacnaga aTOMHBIX sAEp

12.6 SAnepHble peakiiu. 3aKOHBI COXpaHEHUS 3apsaJ0BOI0 U MacCOBOTO YHCET

12.7 DHEprus CBsS3HM aTOMHBIX sifep. CBsA3b MacChl ¥ SHEPTHH

12.8 Peakuuu cuntesa u genenus aaep. Mcrounnku snepruu ConHLa U 3B€3]1

12.9 SAnepHas sHepreTHka. [leiicTBHE paIuOaKTHBHBIX U3Iy4YeHHI Ha )KUBBIE Opra-
HHU3MbI

12.10 [IpakTideckne paboOTHI:
Habnronenue CromHpIX ¥ TMHEHYATHIX CIIEKTPOB U3ITYUCHHS.
HccnenoBanue TpeKOB: H3MEpPEHNE IHEPTUH YACTHUIIBI IO TOPMO3HOMY ITyTH
(o potorpadusam). zmepenne pagroakTHBHOTO (HOHA

12.11 Ousnyeckue SBICHUS B IPUPOJIE: €CTECTBEHHBIN panoaKTUBHBIN (PoH, KOC-
MHYECKHE JIy4Hd, PAJIUOAKTUBHOE U3JIyUYEHUE IPUPOJIHBIX MUHEPAJIOB, JIE€H-
CTBHC
PaannOaKTUBHBIX H3J'Iy‘leHHI71 Ha OpraHu3M 4€JIOBCKa

12.12 TexHU4ecKre yCTpOUCTBA: CIIEKTPOCKOI, MHAWBUAYAIbHBIA JO3UMETD, Ka-
mepa Bunbscona

HEPEYEHDb (KOAUPUKATOP) PACIIPEJEJIEHHBIX 110 KJIACCAM ITPOBEPSEMBIX TPEBOBA-

HUM K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM IMPOI'PAMMBI OCHOB-

HOTI'O OBHIEI'O OBPA3OBAHMUS U DJIEMEHTOB COAEP)KAHUS 110 ®U3UKE

[yt mpoBeIcHKsI OCHOBHOTO FOCYIapCTBEHHOT'O 3k3ameHa 1o (usuke (nanee — OI'D o ¢usuke) UCnosn3y-

eTcs nepedeHb (KOIUPHUKATOp) MPOBEPIEMBIX TpeOOBAaHHHN K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeIbHOIM
MPOTrpaMMbl OCHOBHOT'O 00IIEro 00pa30BaHuUs U AJIEMEHTOB COICPIKaHUsL.

IIpoBepsiembie Ha OI'D no ¢u3uke TpedoBaHMA K pe3yIbTATaAM 0CBOEHHSI OCHOBHOI 00pa3oBaTeNbLHOM Mpo-
rpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

Kon npogepsie-
MOT0 TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTamM 0a30BOTO YPOBHSI OCBOCHUS OC-
HOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs HA OCHOBE

OIrocC

[lornmanne ponu GU3MKK B HAYYHON KapTHHE MHUPA;

c(hOpMHUPOBAHHOCTH 0A30BbIX NPEACTABICHUI O 3aKOHOMEPHOH CBSI3H M [T03HABAEMOCTH
SIBJICHUH [TPUPOJIBI, O POJIU IKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpa3yrolieit posu (u-
3WKH B PA3BUTUH €CTECTBECHHBIX HAYK, TEXHUKH U TEXHOJIOTHH, 00 3BOJIIOLINHU (pU3UYE-
CKHMX 3HAHUM U UX POJIA B IEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MUPA, O BKJIAJIE
POCCHICKUX ¥ 3apyOeKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, 0OBICHEHHUE IIPOIIEC-
COB OKPYAIOLIEro MUpPa, Pa3BUTHE TEXHUKU U TEXHOIOTUI




Kon nposepsie-
MOTO TpeOOBaHUS

[IpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 0a30BOTO YPOBHS OCBOCHUS OC-
HOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00ILIEro 0Opa3oBaHUs HA OCHOBE
droc

3HaHMS O BHJIaX MaTepuu (BEIIECTBO U T0JIE), O ABMIKEHUH KaK ClIoco0e CYIIIECTBOBAHUS
MaTepu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH CTPOCHHUS BEIIECTBA, O (U3NIECKON CYIII-
HOCTH SIBJICHHI TTPUPOJIBI (MEXaHUYECKHX, TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAHTO-
BBIX); YMEHHUE PA3INUaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX NaHHOE (PU3UUECKOE SBICHHE;

YMEHHE Paclio3HaBaTh MPOSIBIICHNE U3YUSHHBIX (DH3MUECKUX SBICHUI B OKPYKAIOIIEM
MUpE, BBIIEISIS UX CYIIECTBEHHBIE CBOMCTBA (TMIPU3HAKH)

BnaaeHue ocHOBaMH IOHSATHITHOTO armapara 1 CMUMBOJIMYECKOI'O A3bIKa (1)I/I3I/IKI/I n uc-
IMMOJIb30BAHUEC UX IJIS1 pCUICHUS y‘le6HI)IX 3aaa4; YMCHHUC XapaKTCpHU30BaTh CBOMCTBa TECII,
CI)I/ISI/I‘ICCKI/IC SABJICHUA U TIPOLECCHI, UCIIOJIb3Y A (I)YH,I[aMeHTaIIBHBIe " OMITUPHUYCCKUE 3a-
KOHBI

YMeHue onuceBaTh HN3YUYCHHBIC CBOMCTBaA TEJ U (1)I/I3I/I‘ICCKI/IC SIBJICHUS, UCIIOJIB3YsL (bI/I?;I/I-
YCCKUEC BCIIMYHHBI

Brnanenune ocHoBaMU METOZIOB HAYYHOI'O TIO3HAHMS C YUE€TOM COOJIIOACHUS IIPaBUi Oe3-
OIIaCHOI'0 TpyAa:

HabmroneHne PU3NIECKUX SBJICHHUI: YMEHHE CaMOCTOsTEIbHO cOOMpPATh SKCIIEPUMEH-
TaNbHYI0 YCTAaHOBKY U3 JaHHOTO Habopa 000py0BaHUsl [0 WHCTPYKIUH, OITUCHIBATH X0/
OTIBITA U 3aIIUCHIBATH €0 PE3YNbTAaThl, (YOPMYIMPOBATH BHIBOBI; IPOBEACHUE MIPSIMBIX U
KOCBEHHBIX U3MEPEHUH (Pr3nvYecKrX BEIMYNH: yMEHHE INIAHUPOBATh U3MEPEHUS, CaMO-
CTOSITETILHO COOUPAThH SKCIIEPUMEHTAIBHYIO YCTAHOBKY IO HHCTPYKIMH, BBIYHCIIATE 3HA-
YEHUE BEJIMUMHBI U aHAJIM3UPOBATH MTOJIyYEHHBIE PE3YJIbTAThl C YY€TOM 3aaHHOH I10-
IPEUTHOCTH Pe3yIbTaTOB U3MEPEHUI; TPOBEACHNE HECIOKHBIX SKCTIEPUMEHTAIIBHBIX UC-
CIIEIOBAHHMIA; CAMOCTOSITEIEHO COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY M IPOBOAHTH
WCCIIEIOBAaHNE 110 HHCTPYKIINH, MIPEJICTABISITh TOTyUYeHHbBIC 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BHJIE TaOJIUI U IPpa)MKOB, YUYUTHIBAT TIOTPEITHOCTH, JIENIaTh BEIBOJIBI 110 pe-
3yJIbTaTaM MCCIIEJOBAHMS

[NoHnmaHue XapakTEepHBIX CBOWCTB (PH3MUYECKUX MOJIENEH

(MarepuanpHast TOUKa, aOCOIIOTHO TBEPIOE TEN0, MOAEIH CTPOCHUS Ia30B, JKUAKOCTEH U
TBEPIBIX TeJI, IJIAaHETapHasi MOJIEJ)Ib aTOMa, HYKJIIOHHAsI MOZEIb aTOMHOI'O SIpa) U yMe-
HUE MIPUMEHSTh UX JJIs1 00BsICHEHUsI (PU3NUIECKUX MTPOIIECCOB

YMenue o0bICHATE (1)I/I3I/I‘ICCKI/IC npouecChbl U CBOIICTBa TCJI, B TOM YHCJIC 1 B KOHTCKCTC

CI/ITyaLII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTepa, B HaCTHOCTH, BBISIBJIATH IPUINHHO-
CJICACTBCHHBIC CBA3HU U CTPOUTH OOBSICHEHHE C OHOpOﬁ Ha N3YUCHHBIC CBOIICTBa (l)I/ISI/I‘le—
CKHX ﬁBHeHHﬁ, (I)I/ISI/I‘IGCKI/IG 3aKOHBI, 3dKOHOMCPHOCTU U MOJCIN

YMeHnue pemats pacueTHble 3a1aun (Ha 6a3e 2—3 ypaBHEHMI), HCTIONIB3YS 3aKOHBI U

(b opMybl, cBA3bIBaOLINE (PU3NUECKUE BETMUHHBI, B YaCTHOCTH, 3aIIUCHIBATh KPaTKOe
yCJIOBHUE 3a/1a4H, BBISIBIISATH HEAOCTAIOLINE JaHHbBIE, BEIOMPATh 3aKOHBI M (POPMYIIBI, He-
00XOUMBIE JUIA €€ PEeLIeHHUs, NCI0Ib30BaTh CIIPABOYHBIE JaHHBIE, IPOBOIUTH PACUETHI
U OLICHUBATh PEATMCTUYHOCTH MOJyYeHHOTO 3HAYEeHUs (PU3NYECKOI BETMYMHBL, yMEHHE
OMNpeAeIATh Pa3MEPHOCTh (PU3MUECKOM BETUUMHBI, IOJYYCHHOHN MPHU PEIICHUHN 3a1a4u

YMeHune XxapakTepu30BaTh IPUHIUIBI AEHCTBUSA TEXHUYECKUX YCTPOMCTB, B TOM YHCIIE
OBITOBBIX IPUOOPOB, M POMBILILIEHHBIX

TEXHOJIOTHYECKHUX TPOIECCOB IO UX OMMCAHHIO, HCIIOJB3Ys 3HAHUS O CBOMCTBAX (pr3u-
YEeCKHX SIBIICHUH W HEOOXO0JMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

10

YMeHune ucnosbp30BaTh 3HAHUS 0 (PU3NYECKUX SIBJICHUSAX B IOBCEIHEBHOMN JKU3HU IS
obecriedeHus1 6€30MaCHOCTH NPH 0OpaIeHNH ¢ OBITOBBIMHU NIPUOOPAMU M TEXHUUECKUMHU
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Kox mposepsie- | [IpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yiibTaTaM 0a30BOT0 YPOBHS OCBOCHHS OC-
MOTO TpeOOBaHUS HOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00ILIEro 0Opa3oBaHUs HA OCHOBE

OrocC

YCTpOMCTBaMHU, COXPAaHEHUS 3I0POBBS M COOIIOCHHSI HOPM IKOJIOTHIECKOTO TIOBEICHHS
B OKpYarolle cpesie; MOHMMaHue HEOOXOAUMOCTH MTPUMEHEHUS TOCTHKCHUH (PU3UKH
M TEXHOJIOTHI

IJI palliOHAJIBHOI'O IIPUPOJ0IIOJIb30BaHUA

OmneIT orcka, npeodpa3oBaHus U MPEICTaBICHUS HHHOpMAIU PU3HYECKOTO CoepKa-
HUS C HCIIOJIb30BaHNEM HH()OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI;

yMEHUE OLIEHUBATh JOCTOBEPHOCTH MOMYyYCHHOW HH(POPMAIIMK HA OCHOBE UMEIOLITHXCSI
3HAHUH U TOTIOJTHUTENBHBIX HCTOYHUKOB; YMEHUE HCIIOIb30BATh IIPH BHIITOJTHEHUH yueO-
HBIX 3aJJaHUll HAyYHO-TIOMYJISIPHYIO JINTEpaTypy (GU3NUIEeCKOro coAep KaHusl, CIpaBOYHbIC
MaTepuaibl, pecypchl cetn IHTepHET; BiageHne 6a30BEIMU HaBBIKaMHU Ipeo0pa30oBaHuUs
nH(pOpMaIUU U3 OJHON 3HAKOBOW CHUCTEMBI B IPYTYIO; YMEHUE CO3/IaBaTh COOCTBEHHBIE
MMMCHMEHHBIE ¥ YCTHBIE COOOIIEHUSI Ha OCHOBE MH(POPMAIINY U3 HECKOIBFKUX HCTOYHHUKOB

IlepeyeHb 3/1€eMEeHTOB coJep:KaHus, IpoBepsieMbIX Ha OI' no ¢pusuke

Kon

[IpoBepsieMblii AIEMEHT COACPKAHUS

1

MEXAHWYECKUE ABJIEHUA

1.1

Mexanunyeckoe nBrxeHUe. MaTtepuanpHas Touka. Cucrema orcyeta. OTHOCUTENBHOCTD ABUXKE-
HUSA

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHe. CpefHsst CKopocThb. PopMyria Il BEIYHUCICHUS
CpeIHEN CKOPOCTH:

S

vI
t

1.3

PaBHOMepHoe HpﬂMOHHHeﬁHOe JABHIKXCHHEC. 3aBHCHMOCTh KOOpAWHATHI TCJIa OT BPEMCHHU B CJIydac
PaBHOMEPHOI'O HpﬂMOHHHeﬁHOFO JABVOKCHUA:

X(t) = Xo + Vit.

Fpa(bHKI/I 3aBUCUMOCTHU OT BPEMCHU IS MMTPOCKIUN CKOPOCTHU, IPOCKIUHU IIEPEMCUICHHAA, ITYTH,
KOOpAWHATEI ITPYU PaBHOMEPHOM HpSIMOJIHHGfIHOM JBHKCHHUH

1.4

3aBHCHMOCTD KOOpAWHATEI T€JIa OT BPEMCHU B ClIyda€ paBHOYCKOPCHHOI'O HpﬂMOHHHeﬁHOFO JABH-
KCHUA:

2

xt()Cxo dvitoy Jax D .
2

DopMyInbl AJIs1 IPOCKLUU NEPEMEILLIEHUS, IPOEKIIMA CKOPOCTH U IMTPOEKLUU YCKOPEHUS IIPU PaB-
HOYCKOPEHHOM NPSAMOJIMHENHOM JBUKEHUU:

2

st) Jvoe [t ax 1 —,
2

vi( )L vox lax It

ax(t) = const,

v2x2 — v1x2 = 2axsx.

rpa(l)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU I NPOCKIUN YCKOPCHUS, IPOCKIHUNU CKOPOCTH, IPOCKINN
NEepeMCUICHN A, KOOPAUHATEI ITPU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHXXCHHUHU




Kon

[IpoBepsemblil 3IEMEHT coJiepKaHUS

1.5

CobonHoe nagenune. Gopmyiibl, OMMCHIBAIOIINE CBOOOIHOE TTaJeHHE Tela N0 BEPTHUKAIH (IBH-
JKEHHUE TeIa BHU3 WIIM BBEPX OTHOCHTEIIFHO MOBEPXHOCTH 3eMun). ['padukn 3aBHCHMOCTH OT
BPEMEHH JUIS IPOCKIINN YCKOPEHHUS, TPOESKIINH CKOPOCTH U KOOPIUHATHI ITPH CBOOOHOM Taje-
HHH TeJa 110 BEPTHKAIH

1.6

CKopocTh PaBHOMEPHOTO JBM)KEHHUS Tella TI0 OKpYXKHOCTH. HampaBienne ckopocTy.
®Dopmyna sl BEIYHCICHHSI CKOPOCTH Yepe3 painyc OKPY>KHOCTH U TIepro1 0OpaIeHus:
2

vl [ R
T

L[CHTpOCTpeMI/ITeJ'II)HOC YCKOpCHHE. HaHpaBJ’IeHI/IC HOCHTPOCTPEMUTECIIBHOTO YCKOPCHUA. qDopMyna
AJ1d BBIYUCIICHUA YCKOPCHUA !

V2 ay
L -
R

®dopmyia, CBA3BIBAIOIIAS IIEPUO]] H YACTOTY OOpaIICHHSL:

1.7

Macca. IInotHocTs BemecTsa. @opMyiia [Uisl BBIYUCIEHUS INIOTHOCTH:

m
pJ —
Vv

1.8

Cuna — BekTopHas gusnveckas BenuarHa. CIIOKEHUE CHT

1.9

SIBnenue unepuuu. Ilepsblii 3akoH HeroTOHA

1.10

Bropoii 3akon HeroToHa:

—————————————————————————————

FmalC.

B3aumoneiictBue ten. Tpetuit 3akoH HeroToHa:

————————————————————————————

F210 | IF12 |

1.12

TpeHne nokos ¥ TpeHHue CKoJIbkeHu. Dopmysia A BBIYUCICHUS MOLYJISI CUIIBI TPEHUS CKOJIb-
KEHHUS:
Frp Iyl N

1.13

Hedopmarius tena. Yupyrue v Heynpyrue aedopMaiiuu. 3aKoH ynpyroi aeopmaiuu (3aKoH
I'yka):
FCkCOl

1.14

BC@MI/IpHOG TATOTCHHE. 3aKOH BCEMHPHOT'O TATOTCHUS:

mm
F=G ' 22—

R
Cuta TsoKecTH. Y CKOpeHUe CBOOOHOTO MaeHUSI.

@opmyna 1 BBIYUCICHUS CUIIBI TSHKECTH BOIM3U IIOBEPXHOCTU 3EMIIHU:
F=mg.
JBmwxkenue maner Bokpyr ConHua. Ilepsas kocmuueckas ckopocTs. HeBecoMOCTh U eperpys3ku

1.15

I/IMHy.]'IBC TCJIa — BEKTOpHaA (I)I/I3I/I"ICCKa$I BCJIMYMHA.

————————————————————

p mv]
NMnynsc cucTeMsl Te.

N3menenune umiyisca. UMIyabc CUITbI
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1.16

3akoH COXpaHCHHA UMITYJIbCA IJIA 33MKHyTOI71 CHUCTCMBI TCII:

p lmviil mvay | const.

PeakTtupHOC JABUKCHHC

1.17

Mexannueckast pabota. @opmyna JIsl BEIYHCIEHUS pabOTHI CHUTBIL:

A FsC cosd.

Mexanndeckass MOIITHOCTE:

A
N __
t

1.18

Kunernueckas u MOTCHIHAJIbHAA SHCPIUs.

q)OpMYJ'Ia JJI BBIYUCJICHHUA KUHETHYCCKOM OHEpPTHUu:

mv?

B .
2

TeopeMa 0 KHUHETUYECKOI SHEPTHH.
®Dopmyna 7151 BEIYUCICHUS TTOTSHIIUATBLHON SHEPT UM Tea, MOAHATOr0 HaJl 3eMIIeH:

E, = mgh

1.19

MexaHuueckasi JHEprus:

E=Ei +E,.

3aKOH COXpAaHEHMs MEXaHWYeCKOH sHeprun. GopmMyna Jj1sl 3aKOHA COXPAaHEHUSI MEXaHUYECKOU
SHEPTUH B OTCYTCTBHE CHJI TPEHUS:

E = const.

IIpeBpalieHre MEXaHUYECKOW SHEPTUH IIPU HAIMUUU CUIIBI TPEHHUS

1.20

IIpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKU. Ppryar. MOMEHT CHITBI:

M =FL

VYcnosue PpaBHOBECHS pblyara:

M +Mz+..=0.

IToaBMKHBIN U HEMOABMIKHBIA OJIOKH.

A

KIT[ npocTbix MEXaHU3MOB, 1| J — A3aTpayeHHasIoJIe3Has

1.21

JaBiienue TBEpOro TENA.

®opmyiia i1 BIYUCIIEHUS JIaBICHUS TBEPIOTO TENa:

F

pl —
S

[asnenue raza. ATMoc(epHOe 1aBJICHUE.
I'mnpocraTuueckoe qaBieHne BHYTPH KUAKOCTH.

(DOI)MYJ'Ia AJId BBIMUCIICHUSA JaBJICHUSA BHYTPU KUIAKOCTHU:

P = pgh | paw

1.22

3axon Ilackams. ['mapaBnudecknii mpecc

1.23

3akoH Apxumena. @opmya s ONPEAeNICHUS BHITAIKUBAIOIIECH CUIIbI, IEUCTBYIOLIEH Ha Telo,
MOTPYKEHHOE B )KUJIKOCTb WJIH ra3:
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[IpoBepsemblil 3IEMEHT coJiepKaHUS

FApx_ \ ng

Vcnosue nnaBanus tena. IlnaBanue Cyd0B U BO3AYyXOIIaBaHHUE

1.24

Mexaanyeckue kojaeOaHus. AMIUIMTYIa, IEPHUOJT M 9aCTOTa KoJieOaHuH.
1
dopmyna, CBA3BIBAIONIAs YACTOTY U nepuon konebanmii: v | _ T

1.25

MaremaTnuecKuil ¥ Py KUHHBIN MassTHUKU. [IpeBpaliienrne sHeprun pH KoIe0aTeTbHOM JBIDKE-
HUU

1.26

3aTyX3IOIIII/IG KoJIeOaHMusI. BI)IHy)KIleHHBIC koiiebanus. Pe3onanc

1.27

Mexanndeckue BOJIHBI. HpOHOJ'IBHI)IC " MONCPCYHbIC BOJIHBI. I[J'H/IHa BOJIHBI 1 CKOPOCTB pacCIipo-
CTpAaHCHUA BOJIHBI:

A vTL

1.28

3ByK. ' poMKOCTh 1 BBIcOTa 3BYKa. OTpakeHre 3BYKOBOW BOJIHEI Ha TpaHulle AByX cpeld. Mudpa-
3BYK U YJIbTPa3BYyK

1.29

[IpakTrueckne padoThI

W3mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEAO0BON CHIIBI; JKECTKOCTH MPY>KUHBI; KOAPHH-
LIMEHTA TPEHUS CKOJIBXKEHHUS; paOOThI CUIIbI TPEHUSI, CUIIBI YIIPYTOCTH; CPEIHEN CKOPOCTH IBU-
JKeHHs1 OpYyCKa 110 HaKJIOHHOH MJIOCKOCTH; YCKOPEHHUs OpycKa IpH ABMKEHUU 110 HAKJIOHHOH
TUTOCKOCTH; YaCTOTHI ¥ TIepro/ia KoneOaHni MaTeMaTHIECKOr0 MasiTHUKA; YaCTOTHI U TIEPHO/IA
KoJIeOaHUi IPYKNUHHOTO MAsTHUKA; MOMEHTA CHJIbI, JEHCTBYIOILIETO Ha phIvar; paboThl CHIIBI
YIPYTOCTH MPU MOABEME TPY3a C MOMOIIBIO HETTOIBMIKHOTO OJI0Ka; padOTHI CUIIBI YIPYTOCTH
IpH [OJbEME TPy3a € MOMOIIBIO MOABHKHOTO OJI0Ka.

HccnenoBanne 3aBUCHMOCTH apXHMEIOBON CHITBI OT 00BbeMa MOoTpyKEHHON

YacTH Tella ¥ OT MJIOTHOCTH ’KUIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT MacChl TEJNa;
CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIABJIEHUA U OT PO/ia MOBEPXHOCTH; CUJIBI
YIPYTOCTH, BOSHUKAIOIIEH B IIPY>KHHE, OT CTENEHH AehopMalvu NPYKHUHBL, YCKOpEHHs Opycka
OT yIJla HaKJIOHA HAIPABJIIOLIEH; mepruoaa (4acToThl) KoJeOaHM HUTSHOTO MasiTHUKA OT
JUITMHBI HUTH; TIEPHO/IA KOJeOaHUH IPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MpY-
JKUHBI; HCCIIEI0BAaHNE HE3aBUCUMOCTH NIEpHOAa KOJIeOaHUH HUTSHOTO MasiTHUKA OT MacChl
rpy3a. [IpoBepka ycrnoBus paBHOBECHS pbI4ara

1.30

dusndeckue SBICHUS B npupoac: NpUMEPLI ABUKCHUA C pa3JIMYHBIMU CKOPOCTSAMU B JKHUBOU B
HE>KHUBOM npupoxac, ,Z[eﬁCTBHe CHJIbI TPCHUS B IPUPOAC U TECXHUKE, ITPUIIMBBI U OTJINBBI, ABHKC-
Hue mwianeT CoJIHeUHOM CUCTCMbI, pCAKTUBHOC NBUKCHHUEC KUBBIX OPIraHU3MOB, pbIUaru B TCJIC
YCJIOBCKA, BIMAHUC aTMOC(I)epHOl"O JaBJICHHUA HaA KHBOH OpraHusM, IJIaBaHUC pBIG, BOCIIPUATUC
3BYKOB KMBOTHBIMU, 3EMJICTPSACCHHC, celicMHUUeCcKue BOJIHBI, HYHaMH, 3X0O

1.31

TexHU4YecKre yCTpOUCTBA: CIIMIOMETP, JATUUKU MOJIOKEHMSI, PACCTOSIHUA U YCKOPEHUs, INHA-

MOMETp, MOALINITHUKH, PAKEThI, phIYar, MOJBIKHBINA 1 HETIOABWKHBIN OJIOKH, HAKIIOHHAS I1JI0C-
KOCTb, IPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOMINECS COCYIbl, YCTPOMCTBO BOJIONIPOBOA, TH-
paBJIMUECKUil IIpecc, MaHOMETp, 6apoMeTp, BEICOTOMED, IIOPIIHEBON HACOC, APEOMETP, IXOJIOT,
WCTIOJIb30BaHME yIbTPa3ByKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJI0KEHUS MOJICKYJISIPHO-KMHETHYECKOW TEOPHUH CTPOCHHUS BemecTa. Momenu
TBEPOTO, KUAKOTO M Ta3000pa3HOro COCTOSHUM BemniecTBa. Kpucrammniyeckne n aMmopgHbIe
Tena

2.2

JBmwkenne gactul BemecTsa. CBsI3b CKOPOCTH JBIKEHUS YACTHIT C TEMITEpaTypoid. bBpoyHoBCKOe
JBWKEHUE, TP dy3us

2.3

CMaumBaHue U KalUJIJIAPHBIC SIBJICHUSA

24

TernoBoe pacliupeHue U cxKaTue

59
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2.5 TemnoBoe paBHOBECHE

2.6 Buyrpennss sneprus. Pabota u Teruionepeaada Kak criocoObl I3MEHEHUS! BHYTPEHHEH SHEpTun

2.7 Bupsl Teronepenadn: TEIUIONPOBOAHOCTh, KOHBEKIINS, H3IyUCHUE

2.8 Harpeanue u oxnaxaenue ten. KonmndyecTBo TEIIOTHL. Y eibHAs TEINIOEMKOCTB!
Q=cm(t2—ty)

2.9 3aKoH COXpaHEHUs SJHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHHE TEIUIOBOTO OaaHca:
Qi+Q+..=0

2.10 Hcnapenue u konaeHcauus. I3MeHeHUe BHYTPEHHEH SHEPrUU B IPOLECCE UCIAPEHUS U KOH-
nercanuu. Kunenue ®uakocTy. Y aeiabHas TeIoTa napooOpa3oBaHus:
L1 _m

2.11 Brnaxxnocts Bo3yxa

2.12 IInaBnenue u kpuctawmzanus. Mi3aMeHeHre BHYTPEHHEN SHEPrUM NpH IUIABICHUN U KPUCTAJIIN-
3auuy. Y AeibHAs TEIUIOTA IUIABICHUS:
AC—m

2.13 BHyTpeHH:s 3HEprust CropaHus TOILIMBA. Y AelIbHAs TEII0Ta CrOPaHus TOILIUBA:
g J—m

2.14 [Mpunnmner padoTs! TemioBeX aeuratenei. KI1J] TerioBoro apuraresns

2.15 IIpakTudeckne paboTHI
N3mepenue ynenbHON TEMI0EMKOCTH METAIITNYECKOT0 IMINH/Ipa; KOJINYECTBa TEIIOTHI, IOy~
YEHHOTO BOJIOW KOMHATHOH TeMIepaTypbl (PUKCHPOBAHHON MAacChl, B KOTOPYIO OMYILEH Harpe-
TBHIM HMJIMHJP; KOJIHMYECTBA TEIUIOTHI, OTAAHHOTO HAarPeThIM IIIIIMHAPOM, MOCTIE OMyCKAHUA €ro B
BOJIy KOMHATHOM TEMIEpPaTypbl; OTHOCUTEIHHOMN BIaXHOCTH BO3/IyXa; YAEIbHOMN TEIIOTH TUIaB-
JICHUS JIbJA.
HUccrnenoBanne n3MEHEHHsI TEMIIEPATYPhI BOBI IPH PA3IHUHBIX YCIOBHUSX; SIBJICHUS TEIUI000-
MEHa IPU CMEMIMBAHUH XOJIOAHOW M ropsiuei BOJIBL; MpoLecca UCHapeHus

2.16 dusnyeckue SIBICHUS B IPUPOAE: HOBEPXHOCTHOE HATSKEHNE U KallWJUIAPHbIE SBJICHUS B IIPH-
poze, KpucTajulbl B mpupoe, nuinydenue ConHia, 3aMep3aHue BOJI0EMOB, MOPCKHE OPHU3bI; 00-
pasoBaHUe POCHI, TyMaHa, HHEs, CHera

2.17 TexHudeckue yCcTpoHCTBa: KallWLISPbI, IPUMEPBI UCIIOIb30BaHUs KPUCTAUIOB, KU IKOCTHBII
TEPMOMETP, AATUHK TEMIIEPATYPhI, TEPMOC,
cUCTeMa OTOIUICHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, IapoBasi TYpOHHA, IBUTATENb BHYTPEH-
HEro CropaHus

3 OJIEKTPOMATI'HUTHBIE SABJIEHUA

3.1 OnekTpuzanus Tel. J{Ba BUaa 31EKTPUUECKUX 3apsI0B

32 B3aumoneiicTBue 3apsokeHHBIX Tell. 3akoH Kyrona

33 3aKOH COXPAaHEHUS IEKTPUUECKOTO 3apsaaa

34 OnexTpuyeckoe mose. HampspkeHHOCTh aieKTprdeckoro moss. [IpuHiun cynepno3unmun sJiek-
TPUUYECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

3.5 Hocurenu anextpudeckux 3apsoB. [IeficTBHE 2JIEKTPUUECKOT0 OIS Ha AIIEKTPUUECKUE 3apsIbl.
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HpOBOHHI/IKI/I " OUSJICKTPUKU

3.6 TTocToSTHHBIN AMEKTpUIeCKUi TOK. JleHcTBHUS ammekTprdeckoro Toka. Cmra Toka. Hanpspkenwme.
q
)
t
A
u il _—
q
3.7 DEeKTPUUECKOEe CONPOTUBIICHHE. Y IEIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHUE:
R 1 _pl
S
3.8 3akoH Oma 1151 yyacTKa 3JEKTPUUECKOM LIeTIH:
U
11—
R
39 IlocnenoBarensHOE COENMHEHUE TPOBOAHHUKOB:
I, =12;U=U1+U2;R=R1 + Ro.
[apannensHoe coelMHEHUE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
R
U1=U2;I=I1+12;R \1. -
2
CMeraHHbIe COETUHEHUS TPOBOJHUKOB
3.10 PaboTa 11 MOIIHOCTH MEKTPHUECKOTO TOKA.
A=U-1-t;,P=U"1
3.11 3akon J[xoyns-Jlenna:
Q =I12-R-t
3.12 OmnsIT Opcrena. MarauTHOE MOJIE MPSIMOTO MTPOBOAHMUKA ¢ TOKOM. JIMHMYM MarHUTHOW MHAYKIIUU
3.13 MarauTHOE 110JI€ OCTOSIHHOTO MarHuTa. B3anMoaelcTBHe MOCTOSHHBIX MATHUTOB
3.14 JelicTBrEe MarHUTHOIO MOJISL HA TPOBOJHUK C TOKOM
3.15 Onsitel Papajnes. SAsnenne anexkTpomaranTHoN HHAYKUY. IIpasuio Jlenna
3.16 IIpakTudeckne paboThI
M3mepenHne 31eKTPUIeCcKOro COMPOTUBICHUS PE3UCTOPA; MOIITHOCTH 3JEKTPUIECKOTO TOKA; pa-
OOTBI AMEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, BO3HUKAOIIIETO B IPOBOTHUKE (PE3UCTOPHI, JIaM-
MOYKa), OT HAIIPSDKEHUS Ha KOHIAX MPOBOJHUKA; 3aBHCHMOCTH COTIPOTUBIICHHS OT JUIMHBI MTPO-
BOJ/IHMKA, TUIOIIAIU €T0 MONEPEUHOr0 CEYEHUS U YAEIBbHOTO CONPOTHUBIICHMUSL.
IIpoBepka npaBuia Juist 3NEKTPUUECKOTO HANIPSHKEHUS IIPU TIOCIEN0BATEIbHOM COEIUHEHUH TIPO-
BOJIHMKOB; ITPAaBUJIA JUISl CUIIBI DJIEKTPHUYECKOTO TOKA MPH MapayljIeIbHOM COETMHEHUN TIPOBOJIHU-
KOB (PE3UCTOPHI U JTAMITOUKA)
3.17 ®u3nvecKue SIBICHUS B IPUPOJIE: IIEKTPHUUECKUE SIBICHUS B aTMOC(EpE, SEKTPUIECTBO YKUBBIX

61




Kon

[IpoBepsemblil 3IEMEHT coJiepKaHUS

OpraHU3MOB, MarHUTHOE T0JIe 3eMIIH, IPeid MOIFOCOB, POIIL MATHUTHOTO TIOJIS JUIsl )KU3HU Ha
3emuite, TTOJSIPHOE CUSTHUE

3.18 TexHMUECKHE YCTPOMCTBA: SIEKTPOCKOII, aMIIEPMETP, BOIILTMETP, PEOCTaT, CUCTUUK dIIEKTpUYe-
CKOM SHEPTUH, IIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTeNbHBIE SIEKTPONPUOOPHI (TIpH-
MEPHI), SNEKTPHYECKHE TIPEIOXPAHUTEIH, SIIEKTPOMATrHUT, JIEKTPOIBUTATEND IIOCTOSIHHOTO
TOKa, T€HEPaTOp MOCTOSHHOTO TOKa

3.19 OnexTpoMaruuTHbIe BOMHEL. LlIkana 3MeKTpoMarHiTHBIX BOJH

3.20 JlyueBas momens ceta. [IpsamonnHeiiHOE pacipocTpaHeHHE CBEeTa

3.21 3akoH oTpakeHus cBeTa. [lnockoe 3epkaino

3.22 IIpenomienne cBeTa. 3aKOH IIPEIIOMIICHHS CBETa

3.23 Hucnepcus cera

3.24 JIunza. Xox nyuelt B nunH3e. DoKycHOE paccTosiHUE TUH3bL. ONTHYECKas! CUIIa JTUH3bI:
D=1/F

3.25 I'ma3 kak ontudeckas cuctema. OnTuyeckue mpudopsl

3.26 [MpakTudeckue paboThI
N3mMepeHre onTuyYecKol CUITbl COOMparoIiel JIMH3bI; JOKYCHOTO PacCTOSIHHS COOMparoInei
TMH3HI (10 CBOWCTBY paBEHCTBA pa3MepOB MpeaAMeTa H N300pakeHusl, KOTJa MPeAMET pacioio-
JKEH B IBOMHOM (hoKyce), ToKa3aTess MpeIOMICHHUS CTEKIIA.
Hccnenopanue cBoicTBa H300PAKEHUS, TOJTYyUEHHOTO C TIOMOIIBI0 COOUPAIOIIEH JTUH3BI, U3ME-
HEHHS (POKYCHOTO PacCTOSHUS JBYX CIOKEHHBIX JIMH3; 3aBUCIMOCTH YIJIa IIPEJIOMIICHHSI CBETO-
BOTO JIy4a OT yIja MaJeHUs Ha TPAHULIEC «BO3AYX — CTEKIIO»

3.27 Ousnueckue sBiIeHUs B npupoae: 3atMenus ConHua u JIyHsl, 1IBeTa TeJ, ONTHYECKHUE SBJICHUS B
atMocdepe (1BeT HeOa, pedpakiiys, paayra, MUPaK)

3.28 TexHUYecKre yCTPOUCTBA: OYKH, IIEPUCKOII, (OTOANIIAPAT, ONITUIECKIE CBETOBOIBI

4 KBAHTOBBGIE ABJIEHU A

4.1 PannoaktuBHOCTh. Anb(a-, OeTa-, raMMa-u3irydeHus. Peakiuu aibga- u Oera-pacnaia

4.2 OmnbiTel Pesepdopaa no paccesauro anbda-yactun. [Inanerapaas mogens atoma

43 CoctaB atomHoro siapa. M3oTtomst

4.4 Ilepuoa nonypacnana aTOMHBIX SIAEP

4.5 Snepubie peakiuu. 3aKOHBI COXPaHEHUSI 3apsIOBOTO M MAaCCOBOTO YHCEI

4.6 dusnueckue SBICHUS B IPUPOE: €CTECTBEHHBIN panOaKTUBHBIN (OH, KOCMUYECKHUE JIyUH, pa-
JIMOAKTUBHOE M3Ty4YEeHHUE IIPUPOAHBIX MUHEPAJIOB, ICHCTBHE PAJHOAKTHBHBIX H3ydeHUH Ha Op-
TaHMW3M YeJIOBeKa

4.7 TexHu4ecKue yCTpOHCTBA: CIIEKTPOCKOI, UHIANBUIYJIbHBIN JO3UMETP, Kamepa Bunbscona, suep-

Has SHCPreTHUKa
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