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HosicHUuTeEIbHASA 32N CKA

Pabouvast mporpamma no ¢u3MKe Ha YpOBEHb OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOSHHUS OCHOBHOH 00pa3oBaTEeIbHOW MPOTPaMMBbI
OCHOBHOTO o0miero o0Opa3oBaHUs, TpeACTaBICHHBIX B dDenepansbHOM rocynapcTBEHHOM
o0pa3oBaTeNLHOM CTaHJApTE OCHOBHOTO 00mmIero obpa3zoBaHus, a Takxke Pabodeil mporpammbl
pocrutagua MAOVY «JIunein.

PaGouass mporpamma maér mpeAcTaBIeHHWE O IeNsIX, OOmEel crparermu oOydeHUs,
BOCIIUTAHMS W Pa3BUTHs OOy4aromUXCs cpeiacTBamMu ydeOHoro mpeamera «®Dusuka» Ha 0a30BOM
YpOBHE; yCTaHABIMBACT OOs3aTEIILHOE TMPEAMETHOE COJACpKAHHME, NPEIyCMAaTPUBACT €ro
CTPYKTYpUPOBaHUE 1O pasjeliaM M TeMaM Kypca, ONpeNeNseT paclpe/iejieHue ero 1o Kiaccam
(romaM w3ydeHus1); Ma€T pacrpejiesieHue y4eOHBIX 4YacoB MO TEMATHUYECKHM paszfeliaM Kypca U
MOCJICIOBATEIBHOCTh MX W3YYEHHsI C YYETOM MEKIPEAMETHBIX W BHYTPHIIPEIAMETHBIX CBSI3CH.
Pabouast mporpamma ompeaenseT KOJUYECTBEHHbIE W KAYECTBEHHBIC XApAaKTEPUCTHKH Y4eOHOTO
MaTepHala Jisl KaKJI0TO Tojla U3Y4YeHHs, B TOM YHUCIIE IS COACPIKATEIILHOTO HAITOIHEHHS PA3HOTO
BHUJA KOHTpPOJIS (IIPOMEXKYTOUYHOM arrecTauu OOydYalomuXcsl, BCEPOCCHMCKHX IMPOBEPOYHBIX
paboT, TOCYIapCTBEHHOM UTOTOBOM aTTECTAIIHH).

Henn usyvyenus: yaeOHOro npeamera «puznka

Lenu n3yyenus Gpu3MKU Ha yriayOJaEéHHOM YpOBHE:

— Ppa3BUTHE MHTEpECa U CTPEMJICHUS O0y4aroluXcs K HAyYHOMY HM3YYEHHIO NPUPObI, pa3BUTHE
UX WHTEIJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

— pa3BuUTHE  NPEACTAaBICHUH O  HAY4yHOM  METOjAe IO3HaHus U (OpMHpPOBAHUE
HCCIIEIOBATENBCKOI0 OTHOIIEHUS K OKPYXKAIOLIUM SIBJICHUSIM;

— (opmupoBaHUEe HayYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs: OCHOB CTPOEHHS MaTepUu
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (QopmupoBaHue yMEHHI NPUMEHATh (U3WYECKHE 3HAHWUS W HAyYHBIC JIOKA3aTeNIbCTBA IS
0OBSICHEHUS OKPYKAIOIIUX SBJICHUH;

— (opmupoBaHue NpencTaBIeHUH O poiau (U3MKM Ui Pa3BUTUS JAPYIMX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

— Ppa3BUTHE IPEJCTaBICHUNA O BO3MOKHBIX cepax Oyayuieil nmpodeccnoHanbHON AesITENbHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlalbHeHIIeMy 00y4eHHIO B 3TOM HAIlpaBJICHUH;

— (opmupoBaHUEe TOTOBHOCTH K JaJbHEHIIEMY HM3y4eHHUIO (U3UKU Ha YriyOIEHHOM YpOBHE B
paMKax COOTBETCTBYIOLIUX Mpoduiieil 00yueHus: Ha ypoBHE CPEHEro 00IIero oopa3oBaHusL.

OO0masi xapakTepucTuKa y4eOHoro npeamera «@usnka»

Kypc ¢usuku — cucreMooOpa3yromuii JUisi €CTEeCTBEHHO-HAy4YHBIX y4eOHBIX
MpeIMETOB, (U3NUECKHUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUN, U3yUYaeMbIX XUMUEH,
O6uosiorueii, actpoHomue u ¢usndeckor reorpadueid. Pu3MKa BHOCUT OCHOBHOM BKJAJ B
€CTECTBEHHO-HAyYHYIO0 KapTHHY MHUpa, NpeaocTaBiisieT HaulOosiee sicHble 00pas3ibl NPUMEHEHUs
HAay4yHOTO MeToJia TMO3HaHusA, (QOpPMUPYET MpeACTaBIeHHEe 00 YBIEKAaTEIbHOCTH HAay4YHOTO
UCCIIEIOBaHMS U PaIOCTH CAMOCTOSITEIbHOIO OTKPBITHSI HOBOTO 3HAHMUSI.

OnHa M3 TIIaBHBIX 3aja4 (U3MYECKOTO 00pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHMpPOBAaHMM €CTECTBEHHOHAYYHOW TIpaMOTHOCTH M HMHTEpeca K Hayke Yy
o0ydJaroImuxcs, BBIABICHHE W TOATOTOBKA TAJAHTIMBBIX MOJOJBIX JIOAEH Ui TPOJOJIKEHHUS
o0pa3oBaHus U MadbHEUIEH MPOPECCHOHAIBHON ESITEIIBHOCTA B 00JACTH €CTECTBEHHO-HAYUYHBIX
UCCIIEIOBAaHUM M CO3/1aHUM HOBBIX TeXHOJIOTUH. COrjgacHO NPUHATOMY B MEXAYHAapOJHOM
cooO1iecTBe omnpeneneHnio, «EcrecTBeHHO-HaydYHas IPaMOTHOCTh — 3TO CHOCOOHOCThH YeJIOBEKa
3aHUMAaTh AaKTUBHYIO TPAXKAAHCKYIO MO3UIUIO 10 OOIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C
€CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHO-HAYYHBIMU UACSIMH.

Otnuune yrmy6néHHoro Kypca (Gu3uku OoT 06a30BOro Kypca Ha ypOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMsI COCTOMT B HE3HAUUTEIbHOM pAcCHIMPEHUU CcoAepkaHHus Kypca (moOaBieHun
HEKOTOPBIX 3JIEMEHTOB COJEp)KaHus), HO B Oonblield creneHM — B (opMupoBaHuM Oojee
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CIIO)KHBIX I1O3HABATEJIbHBIX JEHCTBHM, CBSI3aHHBIX C OCBOEGHHEM M AKTHUBHBIM IPUMEHEHHEM
bu3MYecKuX 3HAHWHN (MCCleoBaTeIbCKUE JeHCTBUsI, paboTa ¢ MH(oOpMaluen, pemeHue 3aaayq)
bonee cioxHbI XapakTep 3TUX NEUCTBUM OTPaKEH B INIAHUPYEMBIX IPEIMETHBIX pPE3yJbTaTax
ocBoeHusl yuyebHoro npenmMera «Pu3rka» Ha yriay0iIEHHOM ypoBHE (CM COOTBETCTBYIOIIMN pa3feln
[Tporpammer) M3yuenue ¢(u3WKu Ha YrIyOJNEHHOM YPOBHE MpEArnonaraeT u 0ojee BBICOKHIA
ypOBeHb C(OPMHUPOBAHHOCTU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH Y4YalllUXCs, TO €cTh OoJee
YBEPEHHOE BJIa/ICHUE CIIEYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTEepU3YIOLINMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

— Hay4HO OOBSICHATD SIBJICHUS,

— OLIGHUBATh U TTOHUMAaTh OCOOEHHOCTH Hay4YHOTO HCCIICAOBAHNUS;

— UHTEpPIPEeTUpPOBaTh JaHHbIE W UCIOJIb30BaTh HAayYHbIE JO0Ka3a-TelIbCTBA MJIA MOJY4YECHUS
BBIBOJIOB.

N3yuenne ¢pu3nuku Ha yriryOJIEHHOM YPOBHE TaKKe JOJDKHO TOMOYb YYaIIMMCS OCO3HAHHO
BBIOpaTh AalbHENIIHI npodiib 00ydeHHs Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, CBSI3aHHBIN C
(U3MKOI WK IPYTHMU €CTECTBEHHO-HAYYHBIMH MTPEIMETaMHU.

OcHoBHbIE 3212491 Y4eOHOro npeamera « ®u3nka»

- HpI/IO6p€T€HI/I€ 3HaHUH O AUCKPCTHOM CTPOCHMHU BCHICCTBA, MCXAHHYCCKUX, TCIUIOBBIX,
OJICKTPOMArdMTHBIX U KBAHTOBLIX SABJICHUAX;

— TMNPUOOpETCHHE YMCHHMW aHaJIM3UpOBaTh M OOBSACHITH (U3UYECKUE SBICHHS HA OCHOBE
W3YUYCHHBIX (PU3MYECKHUX 3aKOHOB M 3aKOHOMEPHOCTEH;

— OCBOCHHUC MCTOIAOB PCHICHUSA paC‘-IéTHBIX 1 Ka4uC€CTBCHHBIX 3aaad, Tpe6y101111/1x CO3JaHus H
HCITOJIB30BaHUA (1)I/I3I/I‘~ICCKI/IX MOHeHeﬁ, BKJIIOYasi TBOPUCCKHUEC W IMPAKTUKO-OPHUCHTHUPOBAHHLIC
3aJauu;

— Ppa3BUTHE UCCIENOBATEIbCKUX YMEHHMI: HaOmIonaTh SBICHUS W U3MEPATh (U3HUYECKUe
BEJIMYMHBI, BBIIBUTaTh TUIIOTE3bl W MpeajiaraTh SKCIEPUMEHTAIBHbBIC CIOCOOBI MX IPOBEPKH,
IUTAHUPOBaTh M TPOBOJMTH OIBITHI, SKCIECPUMEHTAJIbHBIC HCCICIOBAHMS, aHAIU3UPOBATH
MOJIYUYCHHBIC JAHHBIC U ACJIaTh BBIBOJBI,

— ocBoeHue TNpuéMOB paboThl ¢ wuHPOpMalmeld (QU3NUEeCKOro CoAeplKaHus, BKIIOYas
I/IH(bOpMaIII/II-O O COBpPCEMCHHBIX JOCTHIKCHHAX (1)1/131/IKI/I, HUHTCpHpCTaliud MW KPUTUUCCKOC
OllIeHHBaHUE WH(POPMAIIUY;

— 3HAKOMCTBO cO cdepamu MPOPECCHOHAIBHONW NEITEbHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPCMCHHBIMU TCXHOJIOTUSAMHA, OCHOBAHHBIMH HAa JOCTUKCHUAX (bHSI/I‘ICCKOI;'I HAayKH.

Mecto yuyeOHOoro npeamera «Pu3uka» B yueOHOM IJIaHe

VYuebusiv mianoM MAOYVY «Jlumeit» Ha u3ydeHue (PU3UKH Ha YIIIYOJICHHOM YpPOBHE
oTBesieHO B 00bEMe 306 4 3a Tpu rojga oOydeHus mo 2 4 B HeJIENIo B 7 Kilacce, 3 4 B HeJleNo 8
KJ1acce 1 o 4 4 B Heero B 9 kitacce

YyeOHo-TeMaTHYECKHI JIAH

KommaectBo yacos
Ne HazBanwne Tembl 7 8 9
ob1Iee
KJacc KJace KJacc

1. | ®usuka u e€ poib B MO3HAHUH OKPY)KAIOIIET0 MUPa 6 6

2. | IlepBoHauanbHbIE CBEIEHUS O CTPOCHHH BEIIECTBA 5 5

3. | JIBmxeHue u B3aMMOJICHCTBUE TEl 21 21

4. | JlaBnenue TBEPIBIX TeN, )KUIKOCTEH U ra3oB 21 21

5. | PaGoTa 1 MOIITHOCTH. DHEPTHUS 12 12

6. | TennoBele SIBIIEHUS 40 40

7. | DnexTpuuecKkue U MarHUTHBIE SIBJICHHS 57 57

8. | MexaHnyeckue sIBJICHUS 50 50




9. | MexaHndeckre KojeOaH!UsI U BOJTHBI 18 18

10. | DnexTpOMarHUTHOE IOJIE M AJIEKTPOMAarHUTHBIE 7 7
BOJIHEI

11. | CBeToBBIE SIBICHUSA 16 16

12. | KBaHTOBEIC SIBIICHUS 18 18

13. | IloBTOpHUTETHLHO-0000IAIONITIIT MOTYITH 24 24

14. | Pe3epr 8 5 3

15. Hrtoro 306 68 102 136

Conep:xxkanue yyeOHoro npeamera «@u3uka»
7 kJ1acc
Paznen 1. ®usuka u e€ posib B NO3HAHMH OKPYKAIOIIEr0 MUpa

®usnka — Hayka o npupoze. fABneHus npuponbl. OU3NUECKUE SBICHUS: MEXaHUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKNE, MAarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyeckue BenUYHMHBL. V3mepenue ¢usnueckux BenudyuH. Du3ndeckue MpUOOPEHI.
[TorpemnocTs n3MepeHuit MexayHapoaHasi CUCTEMA €IMHULI.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAayKH HM3y4aroT Hpupony. EcTecTBeHHO-HAy4YHBIN
METOJl TIO3HaHMs: HaONIOJAEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIJBUKEHUE THUIIOTES,
SKCIIEPUMEHT IO MPOBEPKE TUIOTe3, 00BbsICHEHHE HaOII0aeMoro sBieHus. Onucanue Gu3nIecKux
SIBJICHUM C IIOMOILBIO MOJIEIIEH.

JlemoHcTparuu

1. MexaHuueckue, TEIJIOBbIE, FIEKTPUUECKUE, MArHUTHbBIE, CBETOBBIE SIBJICHMUSL.

2. ®usnueckue mpuOOpPHI U MpoLEAypa MPSAMBIX HW3MEPEHUIl aHAIOTOBBIM U IH(PPOBHIM
puOOpOM.

JlaGopaTopHbie pabOTHl M ONIBITHI

1. Onpenenenue LeHbl JeNeHNs HIKalbl U3MEPUTEIBHOTO pu Oopa.

2. 3MepeHne pacCTOSIHUM.

3. Usmepenne 00bEéMa XUAKOCTH U TBEPOTO Tena. 4. OnpeaesieHne pa3MepoB MaIbIX Tell.

5. H3Mmepenue Ttemmeparypbl IpH IOMOLIM XHAKOCTHOTO TEPMOMETpa M JaTduKa
TEMIIEPATYPHI.

6. IlpoBeneHue wnccieloBaHUS IO TPOBEPKE TMIIOTE3BI: AAIBHOCTH IIOJETA IIAPHKa,
MYIIEHHOT0 TOPU30HTAIBHO, TEM O0JIbIIIE, Y4eM OOJIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayalibHble CBeIEHUSI 0 CTPOEHUH BellecTBa

CrpoeHue BellecTBa: aTOMbl MU MOJEKYJbl, HMX pa3Mepbl. OMNbITHL, OKa3bIBAIOLINE
JUCKPETHOE CTPOCHHUE BellecTBa. J[BrkeHne yacTul] BeniecTBa. CBsA3b CKOPOCTH JBUKECHHSI YACTHULIC
temneparypoil. bpoyHoBckoe aBmxkeHue, audpdysus. BzaumonelicTBue yacTHIl BelIeCTBa:
MPUTSKEHUE U OTTAIKUBAHHE.

ArperaTHbple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHE Ta30oB, JKUJAKOCTEM U TBEPABIX
(kpuctayinueckux) Ted. B3anMocBsS3b MeEXAy CBOWCTBAaMHM BELIECTB B PAa3HBIX arperatHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JeMoHcTpauun

1. HaGmonenne 6pOoyHOBCKOTO JBHKEHUS.

2. Habnronenue nuddysuu.

3. HaGmroneHue sBICHUH, OOBSICHSIOMUXCS TPUTSHDKCHHUEM WM OTTAJIKWBAHUEM YaCTHIL
BELIECTBA.

JlaGopaTopHbie paGOTHI W OIBITHI

1. Onenka quamMeTpa aToMa METO/I0M PSI0B (C MCIOIb30BaHUEM (GoTorpaduii).

2. OnpITHI 110 HAOIIOEHUIO TEIMJIOBOIO PaCIIMPEHHsI T'a30B.

3. OnbITHI 1O OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO PUTSHKEHUS.




Paznen 3. /IBuskeHue ¥ B3auMojieiicTBHe Te

Mexannueckoe ABMKeHHE. PaBHOMEpHOE U HepaBHOMEPHOE ABMKEeHUE. CkopocTh. CpeaHsis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUH. Pacuért myTu U BpeMEeHH JIBUKECHHUSL.

SlBneHune wHepnuu. 3aKOH HHepUMH. B3amMopeicTBue Ten Kak NpUYMHA W3MEHEHMS
CKOpPOCTH JBIDKEHHMsS Ten. Macca kak Mepa uHepTHOCTH Tena. [lmoTHocth BemiectBa. CBS3b
IUIOTHOCTHU C KOJMYECTBOM MOJIEKYJ B €JUHUIIE 00bEMA BEIIECTBA.

Cwia kak XapakTepucTHKa B3aumojeuctBusi Tein. Cuna ynpyroctd u 3akoH ['yka.
W3mepenue cuiibl ¢ MOMOIIbIO AUHAMOMETpA. SIBlIeHUE TATOTEHUS U cuja TskecTd. Cuia TSKECTH
Ha Apyrux 1uia"etax. Bec tena. HeBecomocts. CrioxkeHue Cuil, HallpaBJICHHBIX MO OJHOM MPSMOM.
PaBuopelictByromas cuit. Cuna tpenusi. TpeHue CKOJIbKEHHUS U TPeHHE MOoKos. TpeHue B mpupoje
Y TEXHUKE.

JemoHcTpanun

1. HabGnronenne MexaHU4eCcKOoro JIBYKECHUS Tela.

2. I3MmepeHne CKOpOCTH MPSIMOJIMHEMHOTO IBUKEHUS.

3. HabnroneHue siBIEHUS UHEPLIUU.

4. HabGmioneHne U3MEHEHHs] CKOPOCTU TMpH B3auMoJeicTBUU Ten. 5. CpaBHEHHE Macc MO
B3aUMOJCHCTBUIO TEIL.

6. CroxeHue CuJl, HallpaBJICHHBIX 10 OJIHOM MPSMOM.

JlaboparopHbie pabOTBI U OIBITHI

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHHs (IIapuKa B KHUAKOCTH, MOJEIH
AIEKTPUUYECKOTO aBTOMOOWIIS U T. 11.).

2. OmpeneneHue cpenHed CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa 1O HaKIOHHOM
IIJIOCKOCTH.

3. Onpenenenue MIOTHOCTUA TBEPAOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSKEHHs (Je- (popMaluu) MPYXKHUHBI OT
MIPUIIOKEHHOM CHITBI.

5. OmbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHHS OT Beca Tela U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBiienne TBEPABIX TeJl, KUAKOCTEH U ra3oB

Jasnenne. CriocoObl yMEHbILICHUS U YBeIUUYeHUs AaBieHus. /laBieHue rasa. 3aBUCUMOCTb
JaBJIeHUd ra3a oT o0béma, TeMmeparypsl. llepenaua naBneHust TBEPABIMU TellaMU, KUJIKOCTSIMHU U
razamu. 3akoH [lackansa. IIHeBMaTHMueckue MamMHbBL. 3aBUCHMOCTb [JABJICHMSI KUAKOCTH OT
rryounsl. ['uapocraTudyeckuii napagokc. CooOmaromuecs cocyabl. [ uipaBinyecKkne MexaHu3MBbl.

Atmocdepa 3eman u atmochepHoe naBieHue. IIpUUMHBI CyIIECTBOBAHUS BO3AYLIHON
obonoukn 3eminu. OmnbiT Toppuuermn. U3mepenme armochepHOTo HaBieHHS. 3aBUCHUMOCTH
aTMOC(EepHOTO JIaBJIE€HUS OT BBICOTHI HaJl YpoBHEM Mops. [IpuOops! 11t u3MepeHHst aTMOC(PEPHOTro
JTaBJICHHUS.

JleiicTBue ®HUIKOCTH U ra3za Ha MOTPYKEHHOE B HUX Teno. BrlTankuaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

JeMoHCcTpanyuu

1. 3aBHCHMOCTB JaBJIEHMS ra3a OT TEMIEPATYPHI.

2. Ilepenaua 1aBIeHUS )KUIKOCTHIO U Ta30M.

3. Coobmraromuecs cocyasl. 4. ['napaBnraeckuii mpecc.

5. IlposiBneHue 1eHCTBHUSI aTMOC(EPHOTO JIaBICHUS.

6. 3aBHCUMOCTh BBITQJIKUBAIOLIEH CUIIBI OT 00bEMa MOrPYKEHHOM YacTH Teja U IUIOTHOCTU
AKHUJKOCTH.

7. PaBeHCTBO BBITAJKHUBAIOLIEH CHJIBI BECY BBITECHEHHOW JKHJIKOCTH.

8. YcioBue miaBaHus Te: TUIABaHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIIECHHUS
IUIOTHOCTEU Tejla U KUIKOCTH.

JlaboparopHble pabOTBI U OMBITHI

1. WccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJE OT 00BbEMa MOTPYKEHHON B JKHIKOCTH
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YacTH TeJa.

. OnpeneneHne BhITATIKMBAIOIIEH CUJTBI, ICHCTBYIONIEH HA TENO, MOTPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIEH CHIIBI, JEUCTBYIO- IIEH Ha TEJIO B KUJIKOCTH,
OT MAacCCHI TeJla.

4. OnspIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH CHIIBI, JCUCTBYIOIICH Ha
TEJO B KHUJAKOCTH, OT 00bEMa MOrpyKEHHOMN B JKUIKOCTh YaCTU Teja U OT MNIOTHOCTH KUAKOCTH.

5. KoHctpynpoBaHue apeomeTpa WM KOHCTPYMPOBAaHHME JIOAKH M OIpelaeieHue eé
Ipy30I0AbEMHOCTH.

Pa3znen 5. Pabora u MomHOCTb. DHEprus

Mexanundeckas padora. MOIIHOCTb.

[IpocTbie MeXxaHU3MBIL: phIuar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBECHs pblyara.
[IpuMeHneHne TmpaBuia paBHOBECHS pblyara K OOKy. «3osoroe mpaBmwio» MexaHuku. KIII|
MPOCTHIX MeXaHU3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. KnHernueckas U noteHuanbHas 3Heprus. [IpeBpaiienue oHOro
BHJIa MEXAHUYECKON PHEPTUHU B JIPYroil. 3aKOH COXPAaHEHHUS SHEPTHH B MEXAHHKE.

JlemoHcTparuu

1. IIpumepbl IPOCTBIX MEXAHU3MOB.

JlaGopaTopHbie pabOTHI U OIIBITHI

1. Omnpenenenue pabOTBI CHJIBI TPEHHUS TPU PABHOMEPHOM JBIDKEHUHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycinoBuii paBHoBecus peruara.3. M3mepenue KI1J[ HakIOHHOM TIOCKOCTH.

4. V3ydyeHue 3aKkoHa COXpAaHEHUSI MEXaHUYECKOM SHEPTUH.

8 kimacce
Pasaen 6. TernsioBblie ABJICHUSA

OCHOBHBIE TOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOW TEOPUU CTpOEHUs BellecTBa Macca u
pa3Mepbl  aTOMOB M MoJieKyl  OnbITbl, MOATBEPXKIAIOIIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU

Monenu TBEPAOToO, KUIKOTO U Ta3000pa3HOro COCTOSHUI BemecTBa Kpucraminueckue u
amopdubie Tenma ['padeHHOBBIH Marepuan sl HOBBIX TEXHOJOTHH TEeXHOJOTUM TOYYECHHS
HCKYCCTBEHHBIX anMa3oB OOBsICHEHHE CBOWCTB Ta3oB, KHAKOCTEH W TBEPABIX Tl Ha OCHOBE
MOJIO)KEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu [IOBEpXHOCTHOE HATSKEHHE, CMAadyhBaHHUE,
KanuiisipHble sIBIEHUS TeruioBoe pacIiiMpeHue U cxkaThe 3aBUCHMOCTH JaBIIEHUs ra3za oT o0bEMa,
TeMIepaTypbl

Temneparypa CBsi3b TeMIepaTypbl CO CpEIHEH KHHETUYECKOM »HHEpPrueu TemIoBOro
JBH>KEHUA 4acTULl TeMrepaTypHbIC IIKaJIbI

Buytpennsis sHeprus CnocoObl W3MEHEHHs BHYTPEHHEH OHEpruu: Temionepeaada u
coBepiieHne padboTel Buawl Tersonepenaun: TEIONPOBOIHOCTh, KOHBEKIIHS, M3IydeHUE Busl
terionepenadn B mpupoje u rexuuke (MC) HeoOpaTumMocTh TEIITOBBIX MPOIECCOB

KonnyecTBo TeIIOTHI YAelbHas TEIUIOEMKOCTL BellecTBa Termio- oOMEH M TEILUIOBOE
paBHOBecue 3akoH HproToHa—PuxMana YpaBHeHHE TEIIOBOTO OaaHca

[InaBieHne W OTBEpPAEBAHME KPUCTATUIMYECKUX BEIIECTB YI€JIbHAS TEIUIOTA IUIABICHUSA
[TapoobpazoBanne u koHaeHcanusi UWcmapenne (MC) Kumenue VYnaenpHas — Termiora
nmapoo0pa3oBaHus 3aBHCUMOCTh TEMIIEPATYPHI KUIIEHUsI OT aTMoc(epHoro naBieHus HacwimeHHbIi
Y HEHACBILIEHHBIN nap BraxxHOCTh BO3ayXa

OHeprus ToIuMBa Y AebHas TEIUIOTa CrOPaHUS

[Tpuamuner  pabotel TeruioBbix apurateneid KIIJ| TtemmoBoro apuratens TeruioBbie
JBUTATENIN U 3amuTa okpyxkatomeit cpeasl (MC) TemoBble moTepH B TEIIIOCETSIX

3aKOH COXpAaHEHHS M NPEBPALIECHUS PHEPrUM B MEXAHMUYECKUX M TEIUIOBBIX Ipoleccax
(MO).

JleMoHCcTpauuu

1 HaGmronenue 6poyHoBckoro asmxenus2 Habmonenue nuddysun



3 HaOmiogeHue SBJIEHUN TOBEPXHOCTHOTO HATSIKCHUS, CMAYMBAHUA W KaNWUISPHBIX
SIBJICHUI

4 HabmoieHre TeIIoBOro paciiupeHust Tel

5 W3meHeHue naBiaeHus ra3a Ipy U3MEHEHUH 00bEMaA U HarpeBAHMU W OXJIAXKICHUH

6 IIpaBuia n3mepenus temnepaTtypsl 7 Buisl Temionepenaun

8 Oxutax1eHe pU COBEPILIEHUH PAOOTHI

9 HarpeBanue npu coBepiieHnr padoTel BHEIIHUMU cuiiamu 10 CpaBHEHHE TEIUIOEMKOCTEN
pa3IUYHbIX BEIIECTB

11 Habmnronenue kuneHus

12 HaOxnroeHue MoCTOSIHCTBA TEMIIEpaTyphl IPU IUIABICHUU

13 Mopenu TEMIOBBIX ABUTaTENen

JlaGopaTopHbie pabOTHI U OIBITHI

1 OnbITHI 10 OOHAPYKEHHUIO ACUCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHUS

2 OnbITHl 110 BBIpAIIMBAaHUIO KPUCTAJIJIOB IOBAPEHHON COJIM MM caxapa

3 MH3mepenue TtemnepaTypbl MpU IOMOIIM JKUIKOCTHOIO TEPMOME- Tpa M JaTyuKa
TeMIepaTypbl

4 OmnbIThl IO HAOJIIO/IEHUIO TEIJIOBOIO PACIIUPEHUS T'a30B, JKUJIKO-CTEN U TBEPABIX TeI

5 OnpeneneHue naBjieHUs BO3yxa B OasoHe LINpuia

6 WccnenoBanue 3aBUCHMOCTH JABJIEHUS BO3/yXa OT €ro 00bEMau TeMIEepaTyphl

7 IlpoBepka rumore3bl JMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJOMKA MHJIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEeMIIepPaTypHl.

8 HabGmroneHue M3MeHEHMs BHYTPEHHEH »HEpPruu Tena B pe3ylbTaTe TeIulonepelauyd U
pabOThI BHEIITHUX CHJI

9 HccnenoBaHue siBIECHHs TEMJI0O0OMEHa IIPU CMEIIMBAHUM XOJIO/-HOM U Topsyei BOIb

10 OnpeneneHne KOJIUYECTBA TETUIOTHI, TIOJTYYEHHOTO BOJIOW MPUTEIIOOOMEHE ¢ HarPEThHIM
METAJUINYECKUM LIUIMHIPOM

11 Onpenenenne MOIHOCTH TEIJIOBBIX NMOTEPD (3akoH HploToHa- Puxmana)

12 Omnpenenenune yaenbHOW TemoéMKocT BemectBa 13 MccnenoBanuwe mpouecca
UCIIapEeHUs

14 OmnpeneneHne OTHOCHUTENBHOW BIIAXHOCTH Bo3ayxa 15 OmnpeneneHue yAenbHOU
TEIUIOTHI TUIaBJICHUS JIb/1a

Pa3nes 7. DnekTpuyecKkue H MarHUTHbIC SIBJCHUS

OnekTpuzanus Tel. [[Ba poaa anekTpuueckux 3apsaoB BzaumosencTBUe 3apsyKEHHBIX Tel
3axoH Kynona

Onektpuueckoe mosie Hanpspk€HHOCTH siekTpudeckoro mosist [lpuHiun cyneprno3uinuu
ANEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM yPOBHE)

Hocurenu snexTpudeckux 3apsiioB DIIEMEHTAPHBIN dIeKTpudeckuid 3apsg CTpoeHue aToma
[IpoBOIHMKY, AUBIEKTPUKH U MOTYIPOBOJIHUKN 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsiaa

DNEeKTPUUECKHI TOK YCIIOBUS CYIIECTBOBAHMS JJICKTPUYECKOTO Toka McTouHuku
MOCTOSSHHOTO ToKa JIeHCTBUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE)
DJIEKTPUYECKUI TOKB METaJUIaX, KUJIKOCTIX U ra3zax

Onektpuueckas 1ens Cuiia Toka DJNEKTPUUECKoe HanpsbkeHrne AMIEPMETP U BOJBTMETP B
LETH MOCTOSHHOTO TOoKa CONMPOTUBIICHHE MPOBOJHUKA Y AEIBHOE CONMPOTUBIICHUE BEIIECTBA 3aKOH
Oma nns yuactka nenu [locienoBarenbHoe W mapamienbHoe coenuHenne npoBogHukoB J/IC B
Lenu MOCTOSIHHOrO Toka 3akoH Oma nns monHoi nenu IlpaBuna Kupxroga Pacuér mpoctbix
AJIEKTPUUECKUX Lenell HennHennbie 21eMEeHThI

Pabota u MomHOCTh AnekTpudeckoro Toka 3akoH J[xoyns—IJlenna DnexkTpudeckue Lenu u
MOTPEOUTENH dIEKTPUIECKON dHepTruH B ObITY KOopoTKoe 3aMbIkaHue

[TocrossHHbIE MarHuThl B3anMMOAEHCTBHE TMOCTOSHHBIX MArHUTOB MarHuTHOe MoOJie
MarnuTtHoe nosie 3eMid U €ro 3HadeHue Uil Ku3HU Ha 3emie OnbIT Opcrena MarHutHoe mojie
anekTpudeckoro Toka OmnbiTr Ammepa I[IpumeHeHne »IEKTpOMarHUTOB B TexHUKe JlelicTBue



MarHuTHOTO TOJISI Ha MPOBOAHUK ¢ TokoM Cuna Awmnepa U onpejesneHue €€ HamnpaBIICHUS
DNeKTpOoABUTaTedh IOCTOSIHHOIO ToKa lVcronb30BaHHE »SIEKTPOABHUraTeNed B TEXHUYECKHX
ycTpoiicTBax U Ha TpaHcnoprte. OnbiTel Papazes SIBieHue 1eKTpoMarHuTHOW nHAykuuu Ilpasuio
Jlennia Dnexrporenepatop CrocoObl MOJYYCHHS AJICKTPUUYCCKON SHEPruu DJIEKTPOCTAHIIUM Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTUU JKojorudeckue mnpoodiemsl suepretuku (MC) TormmuBHbIE
AJIEMEHTHI U AJIEKTPOMOOIIN

JleMoHCcTpanyuu

1 DnexkTpuzanus Ten

2 JIBa poja 3JIEKTPUYECKHUX 3apsiiOB U B3aUMOJICHCTBUE 3apsKEH-HBIX Tell

3 YCTpOMCTBO U AEHCTBUE IEKTPOCKOIA

4 DnexkTpocTaTuyecKas UHIAYKIUS

5 3aKoH coXpaHEeHHsI INEKTPUUECKUX 3aPSAIOB

6 MonenupoBaHue CHJIOBBIX JIMHHM DSJEKTPUYECKOTO MOJS C IMO- MOIIBbI0 OYMaskKHBIX
CYJITaHOB

7 IIpOBOOHUKH U JUAIIEKTPUKU

8 VICTOYHHKY MMOCTOSIHHOTO TOKa

JIeficTBHS DIIEKTPUYECKOTO TOKA

DJIEKTPUUYECKUI TOK B )KUJIKOCTH

11 I"a3oBbIii pa3psn

12 U3mepeHne Cuibl TOKa aMIepMeTpoM

13 U3mepeHue HJIEKTpPUYECKOrO0 HANpsDKEHUs BoJbTMETpoM 14 PeocraT u Mmarasus
COINPOTHUBIICHUH

15 B3zaumojeicTBHE MOCTOSTHHBIX MAarHUTOB

16 MonenrpoBaHie HEBO3MOXKHOCTHU pa3zeNieHus MOJOCOB MarHuTa

17 MopenupoBaHrie MarHUTHBIX MOJEH MMOCTOSHHBIX MarHUTOB

18 OmbiT OpcTena

19 MarautHoe nojie Toka DJIEeKTPOMarHut

20 JleficTBU€ MArHUTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM 21 DJeKTpoaBUraTesb
MTOCTOSIHHOTO TOKa

22 OmnbiTel Papanes

23 DieKTpOoreHepaTop MOCTOSTHHOTO TOKa

JlabopatopHbie pabOThl U OMBITHI

1 OnbIThl 10 HAOIIOEHUIO AMEKTPU3ALUU TET IPU CONPUKOCHOBEHUH U MHAYKIIUEH

2 HccnenoBaHue NEUCTBUS 3JEKTPUUYECKOTO MOJI HA POBOJAHUKU M TUAJIEKTPUKH

3 COopka M UCIIBITAHNE AJIEKTPUUECKON 1IENHU MOCTOSTHHOTO TOKa

4 NccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAOLIETO YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha Pe3UCTOPE U CONMPOTUBIIEHUS PE3UCTOPA

S  OneITbl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb  DJIEKTPUYECKOTO CO- IPOTUBJICHHUS
MIPOBOJHMKA OT €r0 JJIMHBI, TUIOIIA U TONIEPEYHO- 'O CEYEHUs U MaTepuaia

6 OnpeneneHue yaenbHOrO COIPOTUBIIECHUS TPOBOAHMKA

7 TlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUH IPU MOCIIEOBATEIbHOM COEIMHEHUU JIBYX
pE3UCTOPOB

[TpoBepka mpaBmiia Juisi CUJIbI TOKA NP HapalieIbHOM COEIMHEHUN PE3UCTOPOB

9. Onpenenenne O/1C 1 BHYTpEHHETO CONPOTUBIICHUS HCTOYHUKATOKA.

[Tposepka npasun Kupxroda

[IpoBepka BrinoaHeHUs 3akoHa OMa 171 TOJIHOM LIenHn

N3ydeHnne BoNbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMITbl HaKaJUBaHUS
WM TTOJTYIIPOBOJIHUKOBOIO TMOJ1A)

Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP

Onpenenenre MOIHOCTH MEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE

Omnpenenenne KI1J[ narpeBarens

HccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHSI MOCTOSIHHBIX MATHUTOB



N3ydyeHre MarHUTHOTO TIOJISl IOCTOSTHHBIX MarHUTOB MPHU X 00BEAMHEHUU U pa3JIeICHUN

HccnenoBanue neicTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHJIbI B3aUMOJCHCTBHUS KAaTYHIIKM C TOKOM U
MarHuTa OT CWJIbI U HAampaBlICHHUS TOKa B KATyIIKe M OT HAJIM4YWsA/OTCYTCTBHUS CEpIIEYHHKA B
KaTyIIKe

N3ydeHue neilcTBUS MAarHUTHOTO MOJS Ha MPOBOAHUK ¢ TokoM 21 KoHcTpyupoBanuwe u
U3Yy4E€HHE paOOThI 3JIEKTPOIBUTATENS

Namepenne KIIJI snekTpoaBuraTeIbHONM YCTaHOBKU

OmpITBl 1O HWCCICAOBAHUIO SIBJICHUS DSJCKTPOMATHUTHOM WHAYKIIMU: MCCIIEIOBAHUE
M3MEHEHUN 3HaYCHUS U HaIlPaBJICHUS WHAYKIIMOHHOTO TOKA.

9 knacce
Pasznea 8. Mexannueckue ABJICHHUA

Mexanuueckoe ABrkeHHe MatepuanbHasi Touka CrocoObl ONMHMCAHUS MEXaHUYECKOTO
JBIDKEHUS: TaOJW4YHBIN, Tpadudeckuid, aHamutudeckuii Cuctema otrcuéta OTHOCHUTEIBHOCTH
MEXaHUYECKOIO IBUKEHUS

BekTopHble BEIMYMHBI, OINEpAllMd C BEKTOpaMH, MPOEKIHMH BeKTOpa Paauyc-BekTop
MaTepUalbHOM TOYKH, INEpEMELICHUE Ha IUIOCKOCTH PaBHOMEpPHOE NPSIMOJIMHEWHOE ABUKECHUE
HepaBHoMepHOe mnpsimosinHelHOe naBMKeHHME CpelHssi W MIHOBEHHAas CKOpPOCTb Tena IpHU
HEPABHOMEPHOM JBH)KEHUU

Yckopenue PaBHOyckOpeHHOE MpPSMOJIUHEHOE MABMKEHHE Y CKOpPEHHE CBOOOTHOTO
nageHust Ombitel [amunes. ['paduueckas MHTEpHpeTanusi yCKOPEHUs, CKOPOCTH, MPOHAEHHOTO
IIyTH U NIEPEMEIICHUS 1151 IPSIMOJIMHEUHOTO JBUKEHUS

JIBukeHue Tena, OpPOLIEHHOIO MOJ YIJIOM K TOPU30HTY JIBMKEHHME IO OKPYKHOCTH
JluneitHast CKOpPOCTb, YIJIOBasi CKOPOCThb, MEPUOJ W dYacToTa OOpalleHHs MpU PaBHOMEPHOM
JBUKEHHUHU 110 OKPY>KHOCTH CKOPOCTh U YCKOPEHUE MPU ABUKEHUU 10 OKPYKHOCTU

BexkTop cuibl PaBHonelicTByromas cuna. [lepssiii 3akoH Hetotona. Bropoii 3akon HeroToHa.
Tpernii 3akoH HeroTona. [IpuHIKI cynepno3unuu cuil.

Cuna ynpyroctu 3akoH ['yka Cuna TpeHHs: CHla TPEHHS CKOJIBKEHUS, CHUIJIa TPEHUS TTOKOS,
npyrue Buasl TpeHus Koadduument tpenus. JIBH>KeHHE Tell MO OKPYKHOCTU MOJ AeHCTBHEM
HECKOJIBKMX cul 3akoH bepHymum n nogbéMHas cuia Kpbula COBpPEMEHHBIE JIETa- TEJbHBIE
anmapathl, CyJa Ha MOJBOIHBIX KPBUIbAX, aHTHKPHUIO Ha CKOPOCTHBIX aBTOMOOWISX [IBmxkeHue
110€3/1a Ha MAarHUTHOM MOTyIIIKE

Cuna TSDKECTHM M 3aKOH BCEMUPHOTO TATOTEHUs J[BH)KEHUE Tesl BOKPYT I'PaBUTALIMOHHOIO
neHrpa (B ToM ymcie mianet Bokpyr Comnnua) (MC) IlepBas kocmuyeckast ckopocTs HeBecoMocTh
U IIEpPErpy3KHU

PaBHOBecue MarepuanbHO Toukn AOcomoTHO TBEpAOE Teno PaBHoBecue TBEPIOro Tena ¢
3aKpEIUIEHHON OChIO BpameHuss MoMeHT cuibl LIeHTp TskecTn

Nmnynsc Tenma HM3meHenne wumnynbca MMmynse cuibsl  YIOpyroe W HEylnpyroe
B3auMo/ieiicTBIE 3aKOHBI N3MEHEHHUS U COXpaHeHusl umnyibsca PeaktuBnoe nsumxenue (MC)

Mexanuueckass pabota U MoIIHOCT, PaGoTa cunm TskecTu, ynpy- roctu, TpeHus CBsizb
sHeprud U paboTsl lloTeHuumanbHas 5SHeprus Tena, MOAHITOIO HaJl TMOBEPXHOCTHIO 3EMIIH
IloTreHunanpHas 3Heprus cxkatod npyxuHbl Kunernueckas sHeprus TeopemMa 0 KMHETHYECKOU
SHEPTUM 3aKOH NU3MEHEHUS U COXPAHEHUS MEXaHUYECKON SHEPTUH

JeMoHCcTpauun

1 HaGnrogenne MexaHMUeCKOro ABMXKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA

2 CpaBHeHUE MYTEHl M TPAEKTOPHM JBHKEHHS OIHOIO M TOIrO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TN OTCUYETA

3 M3MepeHue CKOpOCTU U YCKOPEHHUSI IPSIMOJIMHENHOTO IBUKEHUS

4 HccnenoBaHre NpU3HAKOB PAaBHOYCKOPEHHOIO JBUKEHUS

5 HaGmoieHue ABMKEHHS TeJla 0 OKPYXHOCTH

6 HaOmroneHne MeXaHUYECKHUX SIBICHUH, MPOUCXOAIUX B cucTeMe oTcuéra «Temexkar
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npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTEIBHO KaOMHEeTa (PU3UKU

7 Habmomenue paBHOBECHS TeJll, CBOOOAHOTO TaJeHUs, KOJIeOaHWs MasTHHKA B
MHEPLHAIBHBIX CUCTEMAaX KaK MOATBEPK/ICHUE IPUHLINIIA OTHOCUTEILHOCTU

8 3aBHUCHUMOCTBH YCKOPEHHS TeJla OT €ro Macchl U IEHCTBYIOIIEH HA HETO CHIIBI

9 HabmioneHre paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeT

10 M3meHenue Beca Tea pyu yCKOPEHHOM JABUKEHUU

11 Ilepenava ummyibca IIpu B3aUMOACHCTBUU TEI

12 IIpeobpazoBaHus SHEPTUU MPU B3aAUMOJICHCTBUH TEI

13 CoxpaneHne UMITyJIbca Mpu a0COIOTHO HEYIPYTroM B3auMOJICHCTBUA

14 CoxpaneHnue uMIyJibca Ipu ynpyrom B3auMoJICHCTBUU

15 HaGnronenre peakTHBHOTO JIBUXKEHUS

16 Coxpanenue sHEpruM Ipu cBOOOIHOM IMaJICHUH

17 CoxpaHeHHe SHEPTHH PH ABMXKEHUH TeJla MO ICHCTBUEM MPYKHHbI

JlaGopaTopHbie paOOTBI W OIBITHI

1 KoHcTpynpoBaHue TpakTa JUisl pa3roHa M JAJIbHEWIIEro paBHO- MEPHOIO JBM)KECHHUS
[IapyKa Ui TeJIeKKHI

2 OrmpeneneHue CpeiHEW CKOPOCTU CKOJIBKEHUS OpycKa WM JBMJKEHUS IIapuKa II0
HAKJIOHHOM TUIOCKOCTH

3 OmnpeneneHue yCKOpPEHUs Tela IMpPU PAaBHOYCKOPEHHOM JABM)KEHHUM IO HAKJIOHHOU
MJIOCKOCTH

4 ViccinemoBaHWE 3aBUCHUMOCTH IIYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKCHHH 0€3
HAYaJbHOW CKOPOCTHU

5 IIpoBepka runoTesbl: €ciau MPU PAaBHOYCKOPEHHOM JBM)KEHHUH 0€3 HauyaJbHOM CKOPOCTH
MyTU OTHOCSTCS KaK psifi HEYETHBIX YKCEN, TO BpEMEHa OJIMHAKOBBI

6 MccnenoBanue 1BUKEHUS Tella, OPOLIEHHOTO M0/1 YTIIOM K TOPU30HTY

7 UccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHUIJIBI HOPMAJIBHOTO /1aBIICHUS

8 Onpenenenue ko3 duimenta TpeHUs CKoIbX)eHHUS 9 OrnpenencHue KECTKOCTH MPYKIUHBI

10 MccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHHE, OT CTEICHU
nepopMaIuu Npy>KuHbI

11 Onpenenenue paboOThl CHJIBI TPEHUS TPU PAaBHOMEPHOM JIBKEHHU Tejla IO
TOPU30HTAIILHON MTOBEPXHOCTH

12 Omnpenenenvie pabOThl CUIIBI YNPYrOCTH NpU HOAbEME TIpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB

Pa3znen 9. Mexanndeckue KoJ1e0aHUSA U BOJTHBI

KonebarenbHoe naBmkeHne OCHOBHBIE XapaKTEpUCTUKU KoyeOaHUMl: Nepuoj, dYacroTa,
ammuuTya ['apMoHuyeckue KosebaHus. 3aryxaromue KosebaHus BbIHyXIeHHbIE KoJieOaHus
Pe3onanc

MaremaTnueckuii 1 npyXHHHbIM MasTHUKH [IpeBpailieHne sHepruu mpu KosnedareabHOM
JBUKEHUU

Mexannueckue BoiaHbI [IpononbHble 1 nonepeynslie BoJaHbl CBONCTBA MEXaHUYECKHUX BOJIH:
untepdepenus u audpakuus JiMHa BOJHBI U CKOPOCTh €€ pacmpocTpaHeHus MexaHudecKue
BOJIHBI B TBEPAOM Tele, celicmuueckue BosiHbl (MC)

3Byk PacrpocTtpaHeHne n oTpakeHHe 3ByKa [pOMKOCTB 3ByKa M BbICOTa TOHA Pe3oHaHC B
akyctuke MH}pa3Byk 1 ynpTpa3Byk Mcnoab30BaHHE YIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUAX

JeMoHCcTpanyu

1 HaGmonenune xoneGaHuil Ten moja IeHCTBUEM CHIIBI TSHKECTHHU CHIIBI YIIPYTOCTH

2 Ha6monenue konebaHuil Tpy3a Ha HUTH U Ha TIPYKUHE

3 HabmrozieHre BoIHYK/ICHHBIX KOJIEOaHUH U pe30oHaHca

4 PacnipocTpaHeHre MPOJOJIbHBIX U MOMEPEYHbIX BOJIH (HA MOJIEIH)

5 Habmonenue untepdepeHInd U TUPPaKLUU BOJIH HA MOBEPXHOCTH BOBI

6 HabmroneHnue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThI 7 AKYCTUYECKUN PE30HAHC
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JlaboparopHbie pabOTBI U OMBITHI

1 OnpeneneHne 4acTOTHI M TIEpUOJIa KOJIeOaHN MaTeMaTUUYECKOTO MasiTHUKA

2 OmpeneneHue 4acTOThI U IepUoa KojaeOaHu MPYKUHHOTO MasiTHUKA

3 HccnenoBaHue 3aBUCUMOCTH MEPHOIa KOJICOAHUH Tpy3a HAa HUTH OT JUTHHBI HUTH

4 ViccnenoBaHre 3aBUCUMOCTH MEPUOJIa KOJICOaHHH MPYKUHHOTO MAITHUKA OT MacChl Ipy3a

5 TlpoBepka HE3aBUCUMOCTH TIEpHoJIa KOJIeOaHU Ipy3a, TOABEIIEHHOTO K JICHTE, OT MacChl
rpysa

6 OnBITHL, JEMOHCTPHPYIOIIUE 3aBUCHMOCTD MIEPU0/Ia KOJICOAHUH IPY)KUHHOTO MasiTHUKA OT
MAacChI Tpy3a U )KECTKOCTHU TPYKUHBI

7 V3MepeHune yCKOpEeHUs CBOOOIHOTO Ta/ICHUS

Paznen 10. 3J’[eKTp0MaFHI/ITH06 moJie 1 3JEKTPOMATrHUTHBIC BOJIHBI

DJIEKTPOMAarHUTHOE TOJIe DIIEKTPOMArHUTHBIE BOJHBI CBOWMCTBA AJIEKTPOMArHUTHBIX BOJIH
[IIkana 371€KTPOMAarHUTHBIX BOJH VICIONIb30BaHHME 3JIEKTPOMArHUTHBIX BOJIH JUIS COTOBOW CBSI3U
Panno- nokanus Kocmuueckast CBs3b

OnekTpoMarHuTHass npupojga cBera CkopocTh cBera BoiHOBBIE CBOWCTBa CBeETa:
uHTephepeHus 1 AU paKIus

JemMoHcTpanuu

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

WuTepdepennys u qudpakuus cBera

JlaGopaTopHbie pabOTHI U OIIBITHI

1 M3ydeHune cBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH € ITOMOIIBI0 MOOMIJIBHOTO TenedoHa

[TpoBeneHue ONBITOB MO HAOIIOICHUIO HHTEpPEpEHIINH U AudpaKiu cBeTa

Pa3gen 11. CBeToBble ABJEHUA

JlyueBasi mojenp cBeTa M reomeTpuyeckas ontuka Vcrounuku cBera [IpsimonmneiHoe
pacnpoctpanenue cBera 3armeHusi Connna u Jlynst Otpaxkenue cBera Ilnockoe 3epkano 3akoH
oTpaxkeHus ceera [locTpoenne nzodpaxenuii, cChopMUPOBAHHBIX 3EPKATIOM

[Ipenomnenue cBeta 3akoH mpenomieHus cBeta [lomHoe oTpakenue cBera Mcnonb3oBanue
MOJIHOTO OTPAKEHUS B ONITUYECKUX CBETOBO/IAX, ONTOBOJIOKOHHAS CBS3b

JIunza, xon nyueir B smH3e @Dopmyna ToHKOM mnuH3bl IlocTpoenue wu3o0pakeHUH,
chOpMHUPOBAHHBIX TOHKON THUH30# OnTudeckas cuctema ¢oToanmnapara, MUKpOCKOIa U TelecKorna
(MC) I'na3, kak onTHYeckasi cucreMa bau3opykocTh U JanbHO30pKOCTh Pasznoxenue 0emoro ceera
B criekTp OmnbiTel HetoToHa CrioxkeHue crieKTpalibHbIX 1[BeToB Jlucnepcus cBeTa

JeMoHCTpanyuu

1 IpsmonuHeitHoe pacnpocTpaHeHue cBeTa2 OTpakeHue cBeTa

3 IMonyuenue nzoOpaxkeHuit B Iuiockom 3epkaie 4 Ilpenomienne ceeta

5 OnTu4eckuii CBETOBOJ

6 Xop tydeit B coOMparoIiei TuH3e

7 Xon 1y4el B paccenBaroleH JINH3E

8 [omydyeHue n300paxxeHUM C MOMOIIBIO JINH3

9 Ipunnun neiicTBus ¢poroanmnapara, MUKPOCKOIA U TEIECKOIa

10 Monens rmasa

11 Pa3noxxeHnue 6e10ro cBeTa B CHEKTP

12 Tlonyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX I[BETOB

JlaboparopHbie pabOTHI U OMBITHI

1 VccnenoBanne 3aBUCMMOCTH yTila OTPaKEHUs CBETOBOT'O Jy4aoT yIiia NaJeHUs

2 V3y4yeHue cBOICTB M300paKeHUs B IUIOCKOM 3€pKajie

3 HccnenoBanue 3aBUCHUMOCTH yIila MPEIOMJIEHHS OT yrjla HajJeHUs CBETOBOTO Jiyda Ha
TpaHUIE «BO3TyX—CTEKIIO»

4 Tlonmyyenue n300paxeHUH ¢ TOMOIILI0 COOMPAIOIIEH JIMH3BI

5 Ompenenenue GOKYCHOTO PacCTOSIHUS U ONTHYECKON CHIIBI COOMpArOIIei JINH3bI

6 OTBITHI IO PA3IOKEHHUIO OEJIOTO CBETa B CIIEKTP
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7 OnbITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB MPHU UX HAOIIOIEHUM Yepe3 IIBETOBbIE (PHIIBTPhI
Pa3znea 12. KBaHTOBBIE ABJICHNSA

OmnbiTel Pesepdopna m mnanerapHas mozens aroma Mogens aroma bopa Mcmyckanue u
noryoieHue ceera aroMom KBautsl JInHeluarbsie cieKTpsl

PagunoaktuBHOCTE Anbda-, Oera- u ramma-usnyderuss CTpoeHHE aTOMHOTO sipa
HyxnonHas mozens atomHoro siapa M3ortonsl PaguoaktusHble npespanienus [lepuon nomypacnana
aTOMHBIX sep JlelicTBUE paguOaKTUBHBIX M3Iy4eHMM Ha xkuBble opraHuzMbl (MC) 3ammura ot
PaZMOAKTUBHOTO U3ITyYEHUS

SnepHble peakuuyu 3aKOHBI COXPAHEHHUs 3apsiIOBOTO U MaCcCOBO- IO YKMCENl DHEPrusl CBS3U
aToMHbIX sifep CBsi3b Macchl U dHepruu Peakiuu cuHTe3a u jaeneHus saep VcrouHuku sHepruu
Comnnana u 38831 (MC) SnepHas sHepreTrKa IKOJIOTHIESCKHE TPOOIIEMEI siIep- HOM SHEPTeTUKH

JeMmoHcTpanu

1 CrexTpsl u3nydeHus u noriouieHus 2 CoekTpbl pa3IudHbIX ra30B

3 ChekTp BoJiopoaa

4 Habmonenne TpekoB B kKamepe Buiibcona

5 Pabota cuéTurka MOHU3UPYIOIIUX U3Ty4YeHUH

6 Perucrpanus usinydeHus NpUPOJHBIX MUHEPAJIOB U MPOIYKTOB

JlaGopaTopHbie pabOTHI U OIIBITHI

1 HabGnroeHune CrijIONIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYYCHUS

2 HccrnenoBaHue TPEKOB: H3MEPEHUE HHEPrMHM 4YacTULBl 10 TOPMO3HOMY IyTH (11O
dororpadusm)

3 M3mepeHue paguoakTUBHOIO (GoHa

IloBTOpHTE/IHLHO-0000 IO MOLYJ/Ib

[ToBTOpUTENEHO-0000IIAIOLINI MOy b NIPEIHA3HAYEH JJIsl CUCTEMaTU3alul U 0000IIeHUs
IIPEIMETHOTO COJIEP’KAaHUS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPHU U3YUYEHUHU BCETO Kypca
¢u3ukn yriyOnEHHOro ypOBHs, a TakXke JUIsl MOATOTOBKM K OCHOBHOMY TIOCYAapCTBEHHOMY
9K3aMeHy 1o (pusuke

B npouecce n3ydeHusi JaHHOTO MOIYJIS PEAIN3YIOTCA U MOJMY4aroT JAJIbHEHIIEE pa3BUTHE
yueOHbIe IeHCTBUSA, 00ECTIEYNBAIOIIUE JOCTHKEHUE MPEIMETHBIX U METAPEIMETHBIX PE3YJIbTAaTOB
o0y4yeHus, popMHUpPOBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTHU: OOBSCHEHNE U ONUCAHUE SIBJICHUN
Ha OCHOBE MpUMEHEHMsS (U3MUECKUX 3HAHWM, HCCIIeOBATEIbCKUE JEUCTBUSA (BBIIABHKEHHUE
TUIOTE3, TIOCTAHOBKA 1€MW M IUIAHUPOBAHUE MHCCIENOBAaHUSA, AHAIU3 JAHHBIX U IOJIY4YEHHE
BBIBOJIOB)

[TpeanouruTensHON HopMON OCBOEHHS MOAYIIA ABISETCS MPAKTUKYM, IPOrpaMMa KOTOPOro
BKJIIOYAET:

— —peleHue 33a4, OTHOCAILIMXCS K PA3IUYHBIM pa3jiesiaM U TeMaM Kypca GU3UKH, B TOM YHCIIe
3a]1a4, MHTETPUPYIOLUX COJIEPKaHNEPA3HBIX Pa3/IEeIIOB;

— —BBINOJHEHHE Ja00paTOPHBIX PadOT U OMBITOB (BKJIIOYAs pabOThI U ONBITHI U3 MEpPEYHEH K
paszenaM Kypca) B YCIOBUSIX CaMOCTOSATENBHOIO IUIAHUPOBAHMS MPOBEACHUS UCCIIECIOBaHMS,
BbIOOpa MOOOCHOBAHUS METO/Ia U3MEPEHUS BETMYHH, COOPKH SKCIIEPUMEHTAIBHOM YCTaHOBKH;

— —BBINOJHEHHE MPOOIEMHBIX 3aJJaHUl MPAKTUKO-OPUEHTUPOBAHHO- IO XapakTepa (3a/laHus Mo
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH ), B TOM YHCJIE 3aJJaHUI C MEXIIPEAMETHBIM COJEP/KAHUEM;

— —paboTy HaJ rPyNNOBBIMU WM UHAWBUIYAJIbHBIMH MPOEKTAMHU, CBA3AHHBIMU C COJAECpPKAHHEM
Kypca (pU3uKu.

N3yueHre MOBTOPUTENHHO-0000IIAOIIETO MOJYJS MOXKET 3aKaHYMBATHCS IPOBEICHUEM
JMarHOCTHYECKOI paboThI 3a Kypc GU3HUKH YIiIyOJIEHHOTO YPOBHS, BKIIOYAIOLIUH 3a/JaHUSI Pa3HOTO
YPOBHS CIIO)KHOCTH Pe3ynbTaThl BBINOJIHEHUS JAMArHOCTUYECKOHM pabOThl MOTYT IOKa3bIBaTh
CTENEeHb FOTOBHOCTU y4almuxcsi K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMeHYy IO (U3HKe, a TaKxKe
CBUJETEIBCTBOBATHO JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW IPAMOTHOCTHU

Ilnanupyemsble pe3yibTaThl OCBOCHHS Y4eOHOro npeamMera «@u3MKa» Ha YPOBHE OCHOBHOIO
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o0mero odpasoBanus

Nzyuenune pusuku B 7-9 Kiaccax HampaBlIeHO HA JOCTHXKEHUE OOYYAIOIIMMHUCS CICTYIOIIHNX
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCAMETHBIX PE3YJIbTATOB OCBOCHUSA yqe6H0r0 npeamera.

JInyHOCTHBIE Pe3yaIbTaThl
Ilampuomuueckoe éocnumanue:

— TpOosIBICHHE HHTEpeca K UCTOPHUM U COBPEMEHHOMY COCTOSIHMIO POCCHHMCKOW (hHU3MUYECKOM
HayKW;
— IICHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB.

Fpam@ancxoe u nyoeno-upascmeennoe eocnumanue.

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHUH OOIIECTBEHHO- 3HAYUMBIX M ITHYECKHX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM MIPUMEHEHUEM JTOCTHKCHUN (PU3UKY;
— OCO3HaHUE BAXHOCTU MOPAJIbHO-3THUYECKHUX IIPUHIUIIOB B J€ATEIbHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

— BOCIPUATUE ICTETUUECKUX KauecTB (PU3NYECKON HAYKU: €€ TApMOHMYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH.

H(EHHOCI”M HAY4YHO020 NO3HAHUA:

OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUN, BAKHEN-IIIEW COCTABIAIOIIEH KYJIbTYPbI;
— pa3BUTHE HAyYHOH JII00O03HATEIBHOCTH, MHTEpEca K UCCIIE0BATENLCKOM e TEIbHOCTH.

Dopmuposanue Kyabmypol 300pP06ba U IMOUUOHATLHO2001A20N0TIYHUA:

— OCO3HaHME IIEHHOCTH 0e30macHOro odpasa >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHMpE,
BaXHOCTH MpaBuJI 0€30I1aCHOTO NOBEJEHUS HA TPAHCIOpPTE, Ha JAOPOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpY/I0BAaHUEM B IOMAILIHUX YCIIOBUSX;

— c(opMUPOBAaHHOCTh HaBblKa peQIEKCHH, MPHU3HAHHWE CBOETo IpaBa HAa OMMOKY U TAKOTO Ke
IIpaBa y Ipyroro 4ejioBeKa.

Tpyooeoe eocnumanue:

— AaKTUBHOE y4yacTHe B PEUICHHH MPAaKTUYECKUX 3a7au (B paMKax CEMbH, IIKOJBI, TOpoJa, Kpas)
TEXHOJOTHYECKON M COIMAbHOM HAIMPaBICHHOCTH, TPEOYIOIIKUX B TOM YHUCIE U (PU3HUYECKUX
3HAHUI;

— UHTepec K MPaKTHUYECKOMY U3YYSHHIO MPOdEeCcCHil, CBI3aHHBIX C (PU3UKOM.

IKonozuueckoe eocnumanue:

— OpHUEeHTalMs Ha MpUMEHEeHHe (HU3NYECKUX 3HAHWM JJIs pelIeHMs 3a/1a4 B 00JIaCTU OKpYKarollen
Cpelbl, TUIAaHUPOBAHUS MOCTYNKOB U OLIEHKH MX BO3MOXKHBIX IOCIEACTBUU Ui OKpY)Karolien
cpensl;

— OCO3HaHue TI00aIbHOI0 XapaKkTepa dKOJOTHYECKUX POOIeM U MyTel X pelieHus.

Aoanmauusa 00yuarouie2oca K UIMEHANWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTh BO B3aMMOJACWCTBUU TPH BHITIOJHEHUH HCCIEIOBAaHUI U MPOEKTOB (U3UUYECKOU
HaIpaBJIE€HHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JIPYTHX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JEATEIbHOCTh;

— ToTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hclie (GOPMYIHPOBATH UACH, MOHSITHS,
TUTOTE3bI O (PU3HUECKUX OOBEKTaX U SBJICHHUSIX;

— oco3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1acTh (DU3UKH;

— IJJAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;
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CTpEeMJICHHE aHAIM3UPOBATh M BBIABIATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCIIE C UCTIOIBb30BaHUEM (DU3NYECKUX 3HAHUM;

OLIEHKA CBOMX JICHCTBUI C y4ETOM BIHMSHHS HA OKPYKAIOIIYIO CPEIy, BOZMOKHBIX TTTOOAIBHBIX
IIOCIIEACTBHUM.

MertanpeamMeTHble pe3yJbTaThl

y}II/IBepcaJILHbIe No3HABaTeJbHbIE delicCTBUS

ba3zoevie nocuueckue oenicmeusn:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKUA OOBEKTOB (SIBJICHUN );

yCTaHABIIMBATh CYIIECTBCHHBIA NPU3HAK KIACCH(PUKAIMU, OCHOBAHHS JUIsi OOOOIIEHUS U
CpaBHCHHS,

BBISIBIIITh  3aKOHOMEPHOCTH M TPOTHBOPEUUS B pacCMaTpUBAaEeMbIX (aKTax, TaHHBIX U
HAOJIOACHUAX, OTHOCSIIUXCS K (DU3NYECKUM SIBICHHSIM; BBISBISITH MPUYNHHO-CIICJACTBEHHBIC
CBSI3M MPU U3YYEHUU (QU3MUYECKUX SIBJICHUW M IMPOIECCOB; JENaTh BHIBOJBI C HCIIOIH30BAHHEM
JNEIyKTUBHBIX WM WHIYKTUBHBIX YMO3AKJIFOUCHHUH, BBIABUIaTh THUIIOTE3bl O B3aUMOCBS3SIX
(U3HYECKUX BEIIMYHH;

CaMOCTOSITENILHO BBIOMpaTh CHOCOO pemieHust ydeOHoW ¢u3nyeckoil 3agaud (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUS, BbI- 0Op HauOoJIee MOIXOISIIETO ¢ YIETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPHUECB).

Bazoevie uccneooeamenvckue oeiicmeus:

HCI0JIb30BaTh BOIPOCH! KaK MCCIEA0BATEIbCKUN HHCTPYMEHT IO3HAHUS;

IIPOBOJIUTH IO CAaMOCTOATENBHO COCTABJICHHOMY IIJIaHY OIBIT, HE- CIOXKHBIA (U3NYeCKuit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAHUE (PU3HUECKOTO SBJICHHUS;

OLICHUBATh HAa NPUMEHMMOCTb M JOCTOBEPHOCTh HH(OPMAINIO, TMOJYyYEeHHYI0 B XOJIe
HCCIIEA0BAHMS WIH YKCIIEPUMEHTA;

CaMOCTOSITENIbHO (popMysinpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIOCHNUS, ONbITA, UCCIIEIOBAHNUS;

MIPOrHO3UPOBATh BO3MOXHOE JajbHElllee pa3BUTHE (U3MYECKHUX TIPOLIECCOB, a TaKkKe
BBIIBUTaTh IIPEJIIOJIOKEHNS 00 X Pa3BUTHH B HOBBIX YCIOBMSIX U KOHTEKCTAX.

Pabooma ¢ ungpopmayueii:

MIPUMEHSTh Pa3IMYHbIe METObl, HHCTPYMEHTHI U 3alpOChl PU MOUCKE U 0TOOpe MHPOpMaun
WM JaHHBIX C YYETOM MpEJIOKEHHON yueOHoH pu3ndeckoi 3a1auu;

aHaJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATh UH- (POPMALIMIO PA3TUYHBIX BUIOB U
(bopM pescTaBIeHMS;

CaMOCTOSITETIbHO ~ BBIOMpaTh ONTUMaJbHYIO (OopMy TMpeiacTaBieHUs HHpoOpManuu U
WTIOCTPUPOBATH pelIaeMble 3a/1a4H He-CI0KHBIMHU CXeMaMu, TuarpaMMaMu, HHOW rpaduKoi U
WX KOMOMHAIUSIMU.

YHI/IBepcaJILHbIe KOMMYHHKATHBHbBIC JeHCTBHUA

Obwenue:

B XOJle¢ OOCYXJeHHs y4eOHOTro MarepHalia, pe3ylbTaToB JIA0OpAaTOPHBIX PAadOT U TPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXaeMOi TeMbl W BBICKA3bIBaTh HJIEH, HAIIETICHHBIC Ha
pelIeHre 3a/1a4i U MojJiep:kaHue OJarokenaTelIbHOCTH OOIICHHUS,

COTIOCTABJIATh CBOM CYXACHUSI C CYKISHUSMHU IPYTHX YYaCTHHUKOB JMajora, oOHapyXUBaTh
pasiuyue 1 CXOJICTBO MO3UIIUK;

BBIPpAXAaTh CBOIO TOYKY 3pC€HUA B YCTHBIX U MMCbMCHHBIX TCKCTAX;

MyOJIMYHO TPEACTaBIATh PE3YIbTAThl BBITOJHEHHOTO (PU3MYECKOro OIbITa (IKCIEpUMEHTa,
WCCTIEIOBAHMS, IPOEKTA).
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Coemecmnan deamenbHocms (CompyoHuU4ecmeo):

— TIOHMMAaThb W HCMOJb30BaTh INPEUMYLIECTBA KOMAaHIHOW M HHIMBHUIYaJbHOH pabOThl IpH
peleHIH KOHKPETHOH (PU3NYEeCKON TPOOIIEMBI;

— IPUHUMATh L€ COBMECTHOH AEATENbHOCTH, OPraHU30BbIBATh JACHCTBUS MO €€ JTOCTUKEHUIO:
pacrpenenartbe poiH, oOCYXAaTh MPOLECChl U pe3yiabTaTbl COBMECTHOM paboThl; 00001aTh
MHEHHS HECKOJILKUX JTIOJICH;

— BBIIOJHATH CBOK 4YacTb pPa0OThl, JOCTUTas KAayeCTBEHHOIO pe3ylbTaTa I10 CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBUS C APYTUMH WICHAMU KOMAH[bL;

— OIICHMBAaTh KadyeCTBO CBOETO BKJI3Ja B OOIMMK NPOAYKT IO KPUTEPUSM, CAMOCTOSTEIHHO
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOJACHCTBHSL.

YHuBepcajibHbIe peryjasiTuBHbIE J1eCTBUSA
Camoopzanuzayus:

— BBUBJITH NPOOJEMbl B JKM3HEHHBIX M YYEOHBIX CHUTyalMsAX, TPEOYIOUIMX s peLIeHHs
(bu3nvecKrx 3HaHUM;

— OpHUEHTHPOBATHCS B PA3JIMYHBIX MOJAXOAAX NPUHATUS PEIIEHUN (MHAMBHUIYaAJIbHOE, MPUHSITHE
pellieHus B IpyMIe, IPUHITHE PELLICHUI TPYyIIo);

— CaMOCTOSITENbHO COCTaBJIATh AJITOPUTM  pelieHus (u3nyeckod 3aJaud MM IUIaHa
UCCIIEIOBAaHUsI € Y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUaHThI PEILIECHUN;

— Jienath BBIOOp M OpaTh OTBETCTBEHHOCTH 33 pPEIlICHHE.

Camokonmpons (pegpnexcusn):

— J1aBaTh a/ICKBaTHYIO OLICHKY CUTYAIlHH U MPEAJarath MiaH e€ N3MeHEHUS;

—  OOBSACHATH IPUYUHBI JOCTHKEHUS (HEIOCTHKEHUS) Pe3yIbTaTOB AEATEIbHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OMBITY;

— BHOCHTH KOPPEKTHUBBI B JIESTENBHOCTh (B TOM YHCIE€ B XOJ BBIMOJHEHHUS (HU3NIECKOTO
UCCIIEIOBAaHMsI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBbCTB, M3MEHHUBIIMXCS CUTYalluH,
YCTaQHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

— OILIEHHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIU U YCIOBHUSIM.

QMOL(MOHaﬂbelﬁ uUrnmesljieKkm:

— CcTaBUTH ce0s Ha MeCTO APYyroro 4e€JjioB€Ka B XOA€ CIIOpa WM JUCKYCCHUH HAa HAYUYHYIO TEMY,
IIOHUMAaTb MOTHUBBI, HAMCPCHHUA U JIOTUKY APYyIroro.

Ilpunamue cedsa u opyzux:

— TIpU3HaBaTh CBOE MPAaBO Ha OMIMOKY MPHU peleHUH PU3NUECKUX 3a]au WM B YTBEPKICHUAX Ha
Hay4yHbIE€ TEMBI U TaKOE K€ IIPABOAPYTOro.

IIpeamernbie pe3yabTaThI
Kanace

[IpenmerHble pe3ynabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
o0Oyyaromuxcst yMEHUH:

— WCTOJb30BaTh TMOHSITHUS: (PU3NYECKUE U XUMHUECKUE SIBIICHUS; HAOIIOJCHHE, SKCIIEPUMEHT,
MOJIeTIb, TUTIOTE3a; €AWHUIIBI (PU3MUECKUX BEITUYHMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSIHHS
BemecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE); MEXaHWYECKOe JBWKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPAaeKTOpHUs, PAaBHOACUCTBYIOMIAs CHII, JedopMarius
(ympyrasi, IiacTU4ecKas ), HeBECOMOCTb, COOOIIAFOIITUECS COCY/IBI;

— paznuyath sBiueHus (Auddys3us; TEmIoBOE€ IBUKEHHE 4YaCTHI[ BEIIECTBA; PaBHOMEPHOE
JBUKCHIE;, HEPAaBHOMEPHOE JBUKCHHE, MHEPIIUS; B3aUMOJICHCTBUE TEJ; PaBHOBECHE TBEPIBIX
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TEeJ C 3aKPEINIEHHOM OCBIO BpALCHUS; llepefayda JaBJICHUs TBEPABIMU TEIAMM, KUAKOCTSIMU U
ra3amu; arMoc(epHoe HaBlieHHE; IUIaBaHHE TeJl; MPEBpAIlEHUs] MEXaHUYECKOM >HEpruu) 1o
ONMCAaHUIO MX XAapaKTEepHbIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLUIMX OaHHOE
¢bu3nyeckoe siBICHUE;

pacro3HaBaTh MPOSIBICHHE H3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPYXAlOIIeM MHUpPE, B TOM
yuciae GU3NYECKUe ABICHUS B MPU- POJE: IPUMEPHI ABHKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B
KUBOM M HEXKMBOW IIpUPOJE; IEHCTBHE CHUIBI TPEHUsS B IIPUPOJE U TEXHMKE; BIIMSHUE
aTMOC(EepHOIro JABJICHMS HA JKUBOM OpraHM3M; IUIaBaHUE PbIO; pplYard B TeJle 4esloBeKa; MpU
3TOM MEPEeBOAMUTH MPAKTHYECKYI0 3adadyy B  Y4eOHYIO, BBIICIATH  CYIIECTBEHHBIC
CBOWCTBa/MpU3HAKU (GU3UUECKUX SBICHU;

OINMCHIBATh W3YyYEHHBIC CBOWCTBA Tl M (PU3MYECKUE SBJICHUS, HUCHONB3Yys (pusmueckue
BEIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMsl, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
cujla YyIpy- TOCTH, CWJIa TSDKECTH, BeC Teja, CWia TpeHMs, AaBiieHue (TBEPAO- ro Tea,
KHUJIKOCTH, Ta3a), BBITAIKHBAIONIAS CHJIA, MEXaHWYEeCcKass paboTa, MOIIHOCTh, IUIEYO CHIIB,
MOMEHT CHJbl, KO3((UIMEHT MOJE3HOro JACHCTBUS MEXaHU3MOB, KUHETHYeCKas U
MOTEHIMAJbHAsT DJHEPrus); NPH ONHUCAHWHM TPABHIBHO TPAKTOBAaTh (U3WYECKUHA CMBICH
UCHOJb3yEeMbIX BEIWYMH, MX OOO3HAueHHs] M €IUHUIBI (PU3MUECKUX BEIUYMH, HAXOAUTh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIHMUMHY C APYTUMH BEIMYHMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOICTBa Tel, (UM3UYECKUE SIBJIEHUS W IPOLIECCHl, HCIIOJIb3Yys IpaBuia
CJIOKEHUsI CUJI (B/I0JIb OJTHOM IpsIMOiA),

3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMesaa, IpaBUIO PaBHO- Bepcus pbryara (610ka),
«30JI0TOE MTPaBUJIO» MEXAHHUKH, 3aKOH CO- XPAHEHUs MEXaHWYECKOW YHEPruM; IIPU dTOM JaBaTh
CIIOBECHYIO QOPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €T0 MaTEMAaTUYECKOE BBI-PAXKECHUE;

OOBSICHATh (PU3UUECKUE SBJICHHS, IPOLECChl M CBOMCTBAa Teld, B TOM YHMCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE W3 |—2 JIOTMYECKUX WIaroB ¢ ONOpoil Ha 1—2 W3y4YEHHBIX
CBOWCTBA (pU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemars pacy€THble 3aauu B 1—2 JEHCTBUS, UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOLINE
¢u3nyecKkrue BEIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3a/ladd 3allMChIBATh KPaTKOE YCJIOBHE,
MOJICTABIATh (PU3MUECKHE BeIMYUHBI B (OpMYNIBl M TNPOBOAMTH pac- YETHI, HAXOAUTh
CIpaBOYHbIE JAaHHbIE, HEOOXOAMMBIE JJIsi pELIEeHUs 3a]ad, OIEHHBATh PEATHCTUYHOCTH
MOJTyYeHHOM (pr3nueckoi BEIMUMHBI,

pacrno3HaBaTh NMpPOOJIEMbl, KOTOPbIE MOKHO PEHIMTh MPH MOMOIIM (PU3UYECKHX METOJAOB; B
ONMCAaHUU MCCJIEIOBAaHUS BBLACIATH NMPOBEPIEMOE MPEANONOKEHUE (TUIOTE3Y), pa3audarh U
HMHTEPIPETHUPOBATh MOJYUYEHHBIH Pe3ylbTaT, HAXOAUTh OIIMOKU B XOJI€ OTIbITA, J1EJIaTh BBIBOJIbI
I10 €70 pe3yJbpTaTaM;

MIPOBOJIUTH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SBICHUN MM (PU3MUECKUX CBOMCTB Tell:
(dbopMynupoBaTh MpOBEpSEMbIE NPEI- IMOJIOKEHUs, COOMPATh YCTAaHOBKY M3 IPEAJIOKEHHOTO
000py/ZI0BaHUs, 3aIMChIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI,

BBITIOJIHATH TpPSIMbIE HM3MEPEHMsI PACCTOSHUS, BPEMEHHM, Macchl Tejla, 00bEéMa, CHUIIBI U
TEMIIEpPaTyphl C UCIIOJIB30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB; 3aUCHIBATH MOKA3aHU
prOOPOB ¢ YIETOM 3aJaHHOM aOCOIFOTHOM MOTPEIIHOCTH U3MEPEHHUI;

MPOBOJIUTh HCCIEAOBAaHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEIUYHUHBI OT JPYrod C
WCIOJIb30BaHNEM MPSAMBIX U3MEPEHHUH (3aBUCHMOCTH IYTH PABHOMEPHO JABIIKYILErocs Tejla OT
BPEMEHHU [BW)KEHUS Tela; CUJIbl TPEHUS CKOJBXKEHHMS OT Beca Tesla, KauecTBa 0OpabOTKH
ITOBEPXHOCTEN TEJl U HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHHUSI TEII; CHJIbI
YIPYTOCTH OT Y/UIMHEHUS TPY>KUHBI; BBHITAJKUBAIOMIEH CHIIBI OT 00bEMa MOTrpyKEHHON YacTH
Tela W OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejda, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TeJO; YCIOBHM IJIaBaHMA TeJ, YCJIOBUN paBHOBECHs phlyara U OJIOKOB);
y4acTBOBaTh B IUIAHMPOBAHHM Y4YEOHOTO MCCIEIOBAaHUSA, COOMpaTh YCTAaHOBKY M BBINOJIHATH
U3MEpEHUs, CIeAys NpPEeUIOKEH- HOMY IUIaHy, (HUKCHpPOBATh pPe3ylbTaThl IOJYy4YEeHHON
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3aBUCHMOCTH (U3NYECKUX BEIUYMH B BUJE MPEAIOKEHHBIX TaOmuI] u rpadukoB, IenaTh
BBIBOJIBI 1O Pe3yJIbTaTaM HUCCIeI0OBaHUS;

MIPOBOJNTHh KOCBEHHBIC M3MEpPEHUs (HU3MUECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA KUIAKOCTU U
TBEPAOrO TeNa; cuUjla TPEHHsS CKOJBXKEHHUS; JaBJICHUE BO3/lyXa; BBITAJIKUBAIOIIAS CHJIIA,
JEHCTBYIOMIAs HAa TTOTPYKEHHOE B )KUIKOCTH TEJI0; KO (UIIUEHT MOJIE3HOTO JEHCTBUS IPOCTHIX
MEXaHHU3MOB), CleAysl MPEAJIOKEHHON HMHCTPYKLMU: MPU BBITOJIHEHUH H3MEpEHHUil coOuparthb
AKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCISATH 3HAUEHHE HCKOMOM BEJIM YHMHBI;

coOJII0AaTh MpaBUiia TEXHUKH 0€30MacHOCTH IIpU padoTe ¢ 1abopaTOPHBIM 00OPYIOBAHHEM;
YKa3blBaTh NPUHLHUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWUCTB: BECBHI, TEPMOMETP,
JMHAMOMETp, COOOMIAIOIINECs CO-CYbl, 0apOMETp, pblyar, MOJBUKHBIA U HEMOABUKHBIN OJIOK,
HAaKJIOHHAS TJIOCKOCTh;

XapaKTepU30BaTh MPUHLMUIIBI JACUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMmopo Ha HX onucaHus (B TOM 4YHMCIe: MOAUIMIIHHUKH, YCTPOWCTBO BOAOIPOBOJA,
TUAPABIMYECKUI TpPEcc, MAaHOMETP, BBICOTOMEP, IMOPIIHEBOM HACOC, apeoOMETp), UCIOJIb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUM U HeoOXonuMmble (U3HYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTH MpPUMEpPHl / HAXOAUTh MH(MOPMALIUIO O MpPUMEpax MPAKTHUYECKOrO HCIOJIb30BaHUS
¢bu3nuecKux 3HAHUW B TIOBCEIHEBHON JKH3HM s oOecriedeHus O€30MacHOCTU MpH
oOpameHuu ¢ NpUOOpaMH W TEXHUYCCKUMHU YCTPONCTBAMH, COXPAaHEHUS 370POBbS H
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKPYKaIOIIEeH Cpee;

OCYIIECTBIISAITH OTOOP UCTOYHHKOB HH(OPMAIMK B ceTH MHTEpHETB COOTBETCTBHH C 3a/IaHHBIM
MMOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUW U IMYTEM CPAaBHEHUS Pa3IUYHBIX
HMCTOYHUKOB BBIACNATh MH(GOPMALIMIO, KOTOpasi SBISETCS MPOTUBOPEUMBONW WIHM MOXKET OBITh
HEJI0CTOBEPHOI;

UCIIOJIb30BaTh TPHU BBIOJHEHWU YYE€OHBIX 3aJlaHUi HAYYHO-TOMYNSPHYIO JIUTEpaTypy
(U3MYECKOTO COJEp)KaHUS, CIPABOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHEeT; BIaaeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpMaLMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3zaBaTh COOCTBEHHBIC KpaTKHE IHCbMEHHBIE W YCTHBIE COOOIIEHHWS Ha OCHOBe 2—3
HMCTOYHUKOB MH(pOpMAIUN (PU3NYECKOTO COAEPIKaHUS, B TOM YHCIIE MyOIHYHO JeNaTh KpaTKue
COOOIICHUSI O pe3yjbTaTax MPOCKTOB WM YYEOHBIX HCCIEIOBAHUM, TPU ITOM TPaMOTHO
WCIOJIb30BaTh U3YUEHHBIN MOHATHIHBINA ammapaT Kypca QU3UKH, COMPOBOKIAThH BHICTYILIICHUE
MpE3EHTALNEN;

MIPH BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHUN paclpeensaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 33Ja4aMH, CJIEJUTHh 32 BBINOJHEHUEM IIJlaHA JEHCTBH,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATEILHOCTh TPYNIBI; BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMMOJIEHCTBHUE, YUUTHIBAsI MHEHHE OKPY>KAIOIIUX.

7 kjaacce

[TpenmeTrHble pe3ynbTaThl HA YIIIyOJEHHOM YpOBHE JOJDKHBI OTpa)xaTh CPOPMUPOBAHHOCTh

y 00y4aromuxcs yMeHUH:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3MeEpPbl MOJIEKYJI, TEIJIOBOE JIBUKEHHE aTOMOB M MOJIEKYJ,
arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTANIMYECKHE M aMOp(pHBIe Teia, HACBIIICHHBIH U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3[yXa; TeMIepaTypa, BHYTPEHHSS SHEprus, TElJIOBOMH
JBUTATENb; JJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsill, JIEKTPUUYECKOE TII0J€, MPOBOJHUKH U
TUBJIEKTPUKHY, TTOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MAarHUTHOE TIOJIE;

pa3nuyath sBIEHHs (TEIUIOBOE paclIMpeHHe/cKaThe, Telionepeaaya, TeljJoBOe paBHOBECHUE,
CMauMBaHUE, KalWUISPHbBIE SBJICHUS, UCIIAPEHNUE, KOHJIEH AL, IUIaBJICHUE, KPUCTAIIIN3alus
(oTBepaeBaHME), KHUIEHHE, TeIulonepenaya (TemIONPOBOJHOCTb, KOHBEKIMS, HW3Iy4eHUE);
JNEKTpU3alMsl Tell, B3aUMOICHCTBHE 3apsA0OB, IEHCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBIE MarHUTOB, J€HCTBHE MarHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM,
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AJIEKTPOMArHUTHAsE MHAYKLHUS) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX AAHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE M3YYCHHBIX (PU3MUECKUX SBICHUH B OKPYXKAIOIIEM MHUpPE, B TOM
quciae GU3NYEeCKUe ABICHUS B IIPU- POJE: NOBEPXHOCTHOE HATSHKEHUE U KAIIMJUIPHBIE SIBICHUS
B IIpUpOJIE, KpUCTAIbl B mpupoje, usnydeHue ConHua, 3amep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHME PpOCHI, TyMaHa, MHEs, CHEra; >JEKTPUYECKHE SBJIECHUS B aTMmocdepe,
AJIEKTPUUYECTBO JKUBBIX OpPraHM3MOB; MAarHUTHOE TOJN€ 3eMid, Jpeld MOoJ0CoB, pOIb
MarHuTHOIO HOJS [ JKU3HM Ha 3emile, NOJSIPHOE CHUSHHE; IPU OSTOM MEpEeBOAUTh
MPAKTUYECKYIO 3a/1a4y B YUeOHYIO, BBICATh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (DPU3NIECKUX
SIBJICHHI;

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA TNl U (PU3MUECKUE SBJICHUS, HUCIONb3Yys (PHU3UUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPT U, KOJIMUYECTBO TEIJIOTHI, YAEIbHAs TEIUIOEMKOCTb
BEIIECTBA, yJeJbHAas TEIUIOTa IUIABICHMA, YAEIbHas TeIIoTa MapooOpa3oBaHMs, yelIbHas
TEIJIOTa CrOpaHMsl TOIUIMBA, KO3(PQPHUIMEHT TIOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCUTEJIbHAsI BIIQKHOCTb BO3JlyXa, OSJEKTPUYECKMH 3aps], CHJIAa TOKa, 3JIEKTPUYECKOE
HalpspKEHUE, CONPOTHUBIIEHUE IPOBOJHMKA, YJEIbHOE CONPOTHBIEHUE BElIeCTBa, paboTa U
MOIITHOCTh 3JIEKTPUYECKOI'0 TOKA); MPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI
HCIOJIb3YEMBIX BEIMUYUH, 0003HAUECHUS U €MHUIIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (YOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C JPYTUMHU BEIMYUMHAMHU, CTPOUTH TpauKH
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA TeJs, (U3UUECKUE SBICHHUS U IPOLECCHI, UCHOIb3YysS OCHOBHBIE
MIOJIOKEHMSI MOJIEKYJISIPHO-KHHETUECKOW TEOPHM CTPOEHHUS BEIIECTBa, MPUHLUI CYNEpPHO3ULIUT
10~ Jiel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsia, 3a- KoH OMa JJ1s ydacTKa I,
3akoH Jlxoyns—JleHna, 3aKkOH COXpaHEHHMs SHEpruM; IpH OSTOM JaBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMAaTHYECKOE BHIPAKEHHE;

OOBSICHATh (hU3MYECKHE MPOLECCHl U CBOICTBA Tel, B TOM YMCIE€ U B KOHTEKCTE CHUTyaLUi
IIPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH PUUMHHO-CICICTBEHHbIE CBSI3H, CTPOUTH
00BbsICHEHUE U3 |—2 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, PU3HMUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacy€THbIe 3aJa4i B 2—3 JEHCTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLINE
¢u3nyecKkrue BEIMYMHBI: HAa OCHOBE aHa/M3a YCJIOBHS 3a/laydl 3aIllMChIBATh KPaTKOE YCIOBHE,
BBISIBJIATh HEAOCTATOK JAHHBIX Ui pelleHHs 33aJadyd, BBIOMpaTh 3aKOHbBI U (QOPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelleHMs], MPOBOJUTh pac- YETHI M CPAaBHUBATh MOJYYEHHOE 3HAYEHHUE
(bu3n4ecKoil BEeTMUMHBI C U3BECTHBIMH JTaHHBIMH;

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOKHO pEIIWTh MpPU MOMOLIM (PU3NYECKHUX METOJIOB;
UCIOJIb3YSl OINKCAaHUE MCCIEAO0BAaHUS, BBIIEIATH INPOBEPSAEMOE IPEANOIOKEHHE, OIIEHUBATh
MPAaBUIBHOCTb MOPSKA IPOBEACHUS UCCIIEIOBAHNUS, IENIaTh BHIBOIBI;

MIPOBOJUTH OMBITHl 1O HAOMIOAECHUI0 (U3NYECKUX SBIECHUN WM (DU3MUECKUX CBOMCTB Tem
(KanwIsipHBIE  SIBJICHUS, 3aBHCHUMOCThH JIaBJIEHHUS BO3JlyXa OT €ro o0ObEMma, TemImepaTyphl;
CKOPOCTM  @pollecca  OCThIBaHMS/HarpeBaHWs NpU  M3JIy4eHMH OT  LBeTa  U3Iy-
Yaromiel/moriouaroIei MToOBepXHOCTH; CKOPOCTh UCIIAPEHUSI BO-IbI OT TEMIEPATYPhI )KUJIKOCTH
U IUIOIIAAU €€ MOBEPXHOCTU; JIEKTPU3aLUs TeJl U B3aUMOJECHCTBHE IEKTPUUYECKUX 3apsIOB;
B3aMMO/JICIICTBIE TOCTOSHHBIX MAarHUTOB, BHM3yajHM3allMsi MAarHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB; JIEHCTBUS MAarHWTHOTO IOJIi Ha NMPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,
CBOMCTBA  AJIEKTPOABHUTIATENsl  IMOCTOSHHOIO  TOKa):  (OpMynHpoBaTh IpOBEpsSEMBbIE
MIPENOI0KEHNs, COOMPATh YCTAaHOBKY M3 IpPEUIO-)KEHHOTO 000pYIOBaHMS; ONUCHIBATH XOJ
omnbITa U (GOpMyYIHpPOBAThH BHIBOBL;

BBINIOJHATH MPSIMBIE M3MEPEHUsI TEMIIEPATypbl, OTHOCUTEIBHON BIIQXKHOCTH BO31yXa, CHIIBI
TOKa, HANpsHKEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3HYECKHX
BEJIMYMH; CPAaBHUBATh PE3YNbTAaThl U3MEPEHUN C YUETOM 3aJaHHON aOCOMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH HCCJEIOBAHWE 3aBUCUMOCTH OJHOM (M3WYECKOH BENIWYMHBI OT JApPYrod ¢
HCIIOJIb30BAHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH COMPOTHBICHUS HPOBOJAHHMKA OT €ro
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JUIVHBI, IUIOIIAN IOIIEPEYHOr0 CEYEHUS U YIEIbHOTO COIIPOTUBIICHHS BEILIECTBA IIPOBOJHUKA,
CWJIBl TOKA, MAYIIETO Yepe3 NPOBOJHUK, OT HAIPSIKEHUs Ha IMPOBOJHMKE; HCCIEIOBAHUE
[IOCJIEZIOBATENBHOIO M MApaUIEJIbHOTO  COCIMHEHUN  IIPOBOJAHMKOB):  IUIAHMPOBATb
UCCIIeIOBaHNe, COOUpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUsS, CIEAys MPeUI0KECHHOMY
1any, (UKCUPOBATh Pe3yJbTAaThl IMOJYYCHHON 3aBUCHMOCTH B BUAE TaOnMil ¥ rpaduKos,
JIeJ1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEI0BAHHUS;

MIPOBOANTH KOCBEHHBIE U3MEPEeHUs (PU3UUECKUX BEJIWYUH (yIeNbHas TEIUIOEMKOCTh BEIECTBA,
CONPOTHBIICHUE TPOBOJHUKA, padOTa M MOIIHOCTh SJCKTPUYECKOTO TOKA): TUIAHHPOBATH
U3MEepeHusi, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIeAYs MPEUI0KEHHOW HHCTPYKIUH, U
BBIYUCIISITh 3HAYCHUE BEJIUUUHBL;

COOJTFOIATh MpaBUJIa TEXHUKHU 0€30MaCHOCTH IIpH paboTe ¢ T1ab0paTOPHBIM 00OPYIOBAHHEM;
XapaKTepu30BaTh HNPUHLMINbBI JEHCTBUA H3YYEHHBIX HPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OIOpOM Ha UX onucaHusd (B TOM YHUCIIE: CHCT€Ma OTOIUIEHUS JOMOB, TMIPOMETp, IapoBas
TypOWHa, aMIIepMeTp, BOJIBTMETP, CUETUMK DICKTPUUECKOW IHEPTUH, HIEKTPOOCBETUTEIHHBIC
npuOOpBI, HarpeBaTeibHbIE AIEKTPOIPUOOPH! (IIPUMEPHI), IEKTPUUYECKUE MPEIOXPAHUTEIN;
AJIEKTPOMArHUT, SJIEKTPOIBUTATENb ITOCTOSHHOTO TOKA), MCIONB3ys 3HAaHUS O CBOWCTBAax
(bu3nYecKUX sIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHBIE NMPHOOPHI MO CXeMaM U
CXEMaTHYHBIM pHUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, IICHXPOMETp, THTPOMETD,
JIBUraTellb BHYTPEHHErO0 CrOpaHus, 3JIEKTPOCKOI, PEOCTaT); COCTABIIATh CXEMbI AJIEKTPUUYECKUX
Lenei ¢ nociaea0BaTelbHbIM U MapaJlIeIbHBIM COESUHEHUEM 3JIEMEHTOB, pa3jinyas yCIIOBHBIE
0003HAYCHUS HIEMEHTOB JIEKTPUUECKUX LIeTel;

MPUBOANUTH TMPHUMEPHI/HAXOMUTh MHPOPMALHUIO O HpUMEpax MPaKTUYECKOTO HCIIOIb30BAHUS
(bU3NYEeCKUX 3HAHUH B MOBCEIHEBHOM KHU3HH sl o0ecrieyeHnss 0€301acHOCTH NP O0paIeHuN
c npubopamMM M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3J10POBbsS U COOIIOJEHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPY’KaIOLLEH Cpelie;

OCYILLIECTBIIATh MOUCK MH(popMaruu (usnyeckoro cojepkanus B ceTu VMHTepHET, HA OCHOBE
UMEIOIIUXCSd 3HAaHUH W TYTEM CpaBHEHMs JIOTOJHUTENBHBIX HCTOYHUKOB BBIJIENATH
WH(POPMAIIHIO, KOTOPAst SBISIETCS IPOTUBOPEYHBOM HITH MOXKET OBITh HEJIOCTOBEPHOI;
UCMOJb30BAaTh IPHU BBINOJHEHUM YUYEOHBIX 3aJaHUM HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(¢u3nYecKoro coJepXkKaHus, CIOPaBOYHBIE MaTepualbl, pecypchl ceTu VIHTepHeT; BIaaeTh
npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpPMAIMM U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEeHUs, 00001mas nHpopmaluio
U3 HECKOJBKUX UCTOYHUKOB (PU3MUECKOTO COJEpKAHUS, B TOM YUCIIE MYOJIUYHO MPEICTaBIATh
pe3yabTaThl MPOEKTHOW WIIM HCCIENOBATENbCKON JIEATENIFHOCTH; TIPH 3TOM TPaMOTHO
UCMOJIb30BATh U3YYCHHBIN MOHATUHHBIN anmapar Kypca (GU3UK{, COMPOBOXKAATh BBICTYIUICHNE
MpE3EHTALNEN;

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEOBAHUN (PU3MUECKUX MPOLECCOB paclpeesiTh
0053aHHOCTH B I'PYIINE B COOTBETCTBUY C MTOCTABICHHBIMU 3a7ja4yaMH, CJIIEAUTD 32 BBIOJIHEHHEM
TUTaHA JIEHCTBHI W KOPPEKTHPOBATh €ro, aJleKBaTHO OIIGHWBAaTh COOCTBEHHBIH BKJIAl B
NeSITeNbHOCTh TPYIIBI; BBICTPAaUBaTh KOMMYHHKAaTHMBHOE B3aUMOJICHCTBHME, IPOSBIASA
TOTOBHOCTB pa3pemniath KOHMIUKTHI.

9 kiacce

[IpenmMeTHbIE pe3yabTaThl HAa YIIIYOJIEHHOM YPOBHE JOJIKHBI OTpa)kaTh CPOPMUPOBAHHOCTD

y 00y4JarouIuxcsi yMEeHHM:

WCIIOIh30BaTh MOHATHS: CUCTEMA OTCYETA, MaTepUalibHas TOUKA, TPACKTOPHS, OTHOCUTEIHLHOCTh
MEXaHWYECKOTO  JBIDKEHUs, Jne- ¢opmamus  (ympyras, IUIacTH4YecKas), TpEHHeE,
[EHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH; IEHTP TSHKEeCTH; aOCONIOTHO
TBEPIOE TEIIO, IIEHTP TSHKECTU TBEPOTO TeJla, PABHOBECHE; MEXAaHIMYECKUE KOJICOAHHS U BOJIHEI,
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3BYK, HH(PaA3BYK M YIbTPa3BYK; JIEKTPOMAarHUTHBIC BOJIHBI, IIKajia 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W TIOTJIONMIEHUS, aab(da-, OeTa- u
ramMma M3J1y4eHus, U30TOIIbl, IA€pPHAs YHEPreTHKA;

pa3nuyath  ABJIEHMS (PaBHOMEPHOE U  HEPaBHOMEPHOE IPSMOJIMHENHHOE JBHMIKEHHE,
PaBHOYCKOPEHHOE NPSAMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TMaJeHHWE TeJl, pPaBHOMEPHOE
JBMDKEHUE IO OKPYKHOCTH, B3aMMOJEHUCTBHE TeJl, PEaKTHUBHOE [BHXKEHUE, KojeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KJICHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE BH)KECHHE,
OTpa)KCHHUE 3BYKA, IPSAMOJIMHEHHOE PACIpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIOKEHHE OEIOr0 CBETa B CHEKTP M CIOXKEHUE
CIEKTPAJIBHBIX LBETOB, IUCIEPCHUs CBETA, €CTECTBEHHAs PaJMOAaKTHBHOCTb, BO3HHUKHOBEHHE
JMHENYaToro CHeKTpa H3JydyeHHus) M0 OMNMCAHUI0O MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHHE HM3YyYCHHBIX (PU3MUECKUX SBICHHHA B OKpY)Karolem Mmupe (B TOM
yucie (pu3nuecKue SBICHUS B NPU- pOJe: MPUJIMBHI M OTJIMBHI, JBHXKEeHUE TuiaHeT COTHEYHON
CHUCTEMBI, PEaKTUBHOE [IBMKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHITHE 3BYKOB >XMBOTHBIMH,
3eMJIETPSACEHNE, CEMCMHUYECKHUE BOJIHBI, IIyHaMH, 3XO, I[BE€Ta TeJ, ONTHUYECKHE SIBJICHUS B
npupojie, OHOJOrMYecKoe JelcTBUE BUAMMOIO, YJIbTPa(UOIETOBOIO M PEHTTEHOBCKOI'O
U3JIy4E€HUHN; €CTECTBEHHBIM paJlOaKkTUBHBIM ()OH, KOCMHYECKHME JIy4d, paJHOaKTUBHOE
U3JIy4E€HUE MPUPOIHBIX MHHEPAJIOB; JACUCTBHE DPAJUOAKTUBHBIX W3IY4EHHH HA OPraHU3M
4eJl0BeKa), IPU 3TOM NEPEBOIUTD MIPAKTUUYECKYIO 33/1a4y B yUEOHYIO, BBIICISTh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3NUECKUX SBICHUMN;

OIKCBIBaTh W3YYEHHBIE CBOWMCTBA Tel M (PU3WYECKUE SBJIEHUS, HUC- MOJIb3Yysd (pusmueckue
BEJIMYMHBI (CpEIHss U MTHOBEHHAsI CKOPOCTh Te€Ja P HEPABHOMEPHOM JIBUKEHUH, YCKOPEHUE,
IepeMelIeHUe, IMyTh, YIJIOBas CKOPOCTb, CWJIa TPEHUs, CHUJa YNPYTrOCTH, CUJIA TSKECTH,
yCKOpeHue cBOOOJHOIO NaJEHHUs, BEC Tella, UM- IYJIbC Te€la, UMIIYJIbC CUJIbI, MEXaHUYECKas
paboTa MU MOIIHOCTb, MOTEHIHAIbHASI 3HEPrusl Tella, MOJHATOr0 HaJ MOBEPXHOCTHIO 3E€MIIH,
MOTEHLIMAJIbHAsl DHEPIUsl CKAaTOM MNPYKUHBI, KUHETHUYECKAsl HHEPrus, MOJHas MeXaHW4yecKas
SHeprusi, Mepuoj M dYacToTa KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTb CBETa, IMOKAa3aTeib MPEIOMJICHHS Cpeibl); IpHU ONHCAHUM MPABUIBHO TPAaKTOBATh
¢u3nyeckuif CMBICT MCIOJIb3YeMbIX BENU- YHMH, OOO3HAYCHMs] M eIUHHIBI (U3NYECKUX
BEJIMYMH, HAaXOJIUTh (POPMYIbI, CBS3BIBAIOLIUE JAHHYIO (PU3MUECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU, CTPOUTH I'paMKH N3YUEHHBIX 3aBUCUMOCTEN GU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBJICHUS U MPOLECCHl, HCIHOJb3Yys 3aKOH
COXPAHEHHUS PHEPIHH, 3aKOH BCEMHPHOTO TSITOTEHMSI, MPUHIUI CYNEPHO3ULUHN CHJI, TIPUHIUI
OTHOCUTENBHOCTH ['amiiies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHUS HMIIYJIbCA, 3aKOHBI
OTpPaXEHUs U IPEJIOMIIEHUS CBETa, 3aKOHBl COXPAHEHHUS 3apsIOBOTO U MAacCOBOTO YHCEN MpuU
SJICPHBIX pEaKIMsIX; MPU 3TOM J1aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3alUCBIBATh €TO
MaTeMaTHYeCKOE BhIPAKEHUE;

OOBSICHATh (hU3MUYECKHE MPOLECCHl U CBOICTBA Tel, B TOM 4YHCIE€ M B KOHTEKCTE CHUTyalUi
IIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH PUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ ONOPON Ha 2—3 M3YyUEHHBIX CBOMCTBA (PU3NYECKUX
SABJICHHUM, PU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemate pacy€THblEe 337ayd (OMHUpAIOLIUEcs Ha CUCTeMY M3 2— 3 ypaBHEHHUM), UCIOJb3YS
3aKOHBI U (OpPMYIbI, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: HA OCHOBE aHalM3a YCJIOBUSA
3aJjaud 3alMChIBaTh KPaTKOe YCIIOBHE, BBIABIATH HEJOCTAIOIIME WM M30bI- TOUHBIE JaHHBIE,
BBIOMpATh 3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE JIJISl PEIIEHUs, TPOBOAUTH PACUEThI U OIICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HauUeHHs! (PU3MUecKOil BETUUHHBI;

pacrno3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PU3NYECKUX METOJIOB;
UCIIOJIb3YSl OINKCAaHUE MCCIEAO0BAaHUSA, BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATh
MIPaBWIBHOCTh NOPSAJKA IPOBEIEHUS HCCIEJOBAHMS, J€laTh BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI 1O HAOMIOAECHUIO (DU3WYECKHX SIBICHUNH WM (U3UUYECKUX CBOMCTB Tel
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(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHUS SHEPIHH; 3aBUCHMOCTH NEpUoJa
KoJIeOaHUH NPYKUHHOTO MasiTHUKAa OT MAacchl Ipy3a U *KECTKOCTH NMPYKUHBI M1 HE3aBUCUMOCTh
OT aMIUIMTYIbl MaJIbIX KOJeOaHM; MPSIMOJIMHEWHOE pacinpoCTpaHEHUE CBETa, Pa3jIoKEeHUE
Oeroro cBera B CIEKTP; M3y4EHHE CBOMCTB M300pa)keHHs B IUIOCKOM 3€pKaje M CBOWCTB
M300paXeHUsl TpeIMeTa B coOMparommield JMH3e;, HaOMI0JeHHE CIUIONIHBIX M JIMHEHYaTBIX
CIIEKTPOB H3Jy4EHMs): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
000pyI0BaHUs; OMUCHIBATH X0/ ONBITA M €r0 Pe3yJbTaThl, (HOPMYIHUPOBATH BHIBOJBI;

IIPOBOJIUTH NPU HEOOXOAMMOCTH CEpUIO IMPSIMBIX M3MEPEHMMH, ONpenessisl cpeiHee 3HaueHue
u3MepsieMoil BennuuHbl ((HOKyCHOE paccTOsHHE coOMparolieil JUH3bI); 0OOCHOBHIBATH BHIOOP
croco0a U3MEepPeHUsI/M3MEPUTEITHLHOTO MTPUOOpa;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH C UCIOIB30BAHUEM MPSIMBIX
M3MEpEeHU# (3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayaIbHON
CKOpOCTH; Ilepuoja KojeOaHUl MareMaTHYecKOro MasTHUKAa OT JUJIMHbI HUTH; 3aBHCHMOCTH
yria OTpaKeHMsI CBETa OT yIyla IaJCHUAU yria NPEIOMIIEHMs OT yIJia MaJeHus): INIaHUPOBaTh
UCCIIeIOBaHKNE, CaMOCTOSATEIIBHO COOUpaTh YCTAaHOBKY, (PMKCUPOBATh PE3yJbTAThl MOJYy4YECHHON
3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHJE Tabnuim u rpaduKoB, J€naTh BBIBOJBI 10
pe3yabTaTaM MCCIIEJOBAHNUS;

IIPOBO/IUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHUE Tea
IIpU PaBHOYCKOPEHHOM [BUKEHHH, YCKOPEHHE CBOOOJHOrO NaJEHHUS, >KECTKOCTh INPY>KUHBI,
KOA(Q(QUIHUEHT TPEHUS CKOJIbKEHMs, MEXaHW4yecKas paboTa MU MOILIHOCTb, YacTOTa U HEPUOJ
KoJeOaHui MaTeMaTH4YeCKOro M NPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparoieit
JUH3BI, PAJAMOAKTHBHBIN (DOH): MIAHUPOBATh H3MEPEHMs; COOUPAaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJHATh HW3MEPEHUS, CJenysd MpeIOKeHHOW WHCTPYKUUHU; BBIYHCIISATDH
3HaYeHHWE BEJIMYMHBI M aHAIW3MPOBATH IIOJYYECHHBIE peE3yJabTaThl € Y4ETOM 3aJaHHOMN
IIOIPEIHOCTH U3MEPEHUM;

co0Jro1aTh MpaBUiIa TEXHUKK O€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000PY10BAHUEM;
pa3nuyaTh OCHOBHBIC NPHU3HAKM W3YYEHHBIX (DU3MYECKMX MOJe- JIel: MarepuanbHas TOUKa,
a0COJIIOTHO TBEPJI0E TEO0, TOUECUHBIN HICTOUHUK CBETA, JIy4d, TOHKAs JIMH34, IUIaHeTapHasi MOJIeb
aToMa, HyKJIOHHAsl MO/IeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS H3Yy4EHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpoi Ha MX omMcaHUs (B TOM 4YHCIE: CIMIOMETpP, AATYMKH TOJO0XKEHHUS, PACCTOSHHS H
YCKOpPEHUs, paKeTa, HXOJOT, OYKH, IEpUCKON, (oToanmapar, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuiibcoHa), MCIIONB3ysl 3HAHHUSA O CBOWCTBaX (PU3NYECKUX
SIBIIGHUN M HEOOXOUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCMOJb30BAaTh CXEMbl M CXEMaTU4YHble PHCYHKHM M3YYEHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTENBbHBIX ~ NPUOOPOB M TEXHOJOTMYECKUX  MPOLECCOB  MPU  PELICHUH
y4eOHO-ITPaKTUYECKUX 3ajlay; ONTHYECKHUE CXEMBbI Ul MOCTPOCHUS M300paKeHUH B IIOCKOM
3epKaiie ¥ coOMparolieil JIMH3e;

MPUBOANUTH TPUMEPHI/HAXOMUTh MHPOPMALUIO O TpUMEpax MPAaKTUIECKOTO HCIIOIb30BaHUS
(¢u3MYeCcKUX 3HAaHUHM B MOBCEIHEBHOM KHU3HU I o0ecriedyeHns 0e30IacHOCTH MU OOpallieHu
c mpubopaMH M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAaHEHHUS 3J0POBbS U COOJIIOJIEHUS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELIE;

OCYIIECTBIATh TMOUCK HHpopManuu (pu3uueckoro cojepkaHuss B cetu HTepHer,
CaMOCTOSITENILHO ~ (OPMYJUpPYS  TMOMCKOBBIM  3alpoc, HAaXOAUTh IYTH  OINpeAeNeHUs
JOCTOBEPHOCTH TOJIy4€HHON MH(pOpMAIMK Ha OCHOBE UMEIOIIUXCS 3HAHUI U JTOTOJIHUTEIbHBIX
HCTOYHUKOB;

UCMOJb30BaTh IPHU BBIOJHEHUH YUYEOHBIX 3aJlaHMi HAayYHO-NOMYJSIPHYIO JIMTEPaTypy
(Gu3NYeCcKOro coaepKaHus, CIPAaBOYHBIE MaTepUaNbl, pecypchl ceTu VIHTepHeT; BIaJeTh
npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpPMAIMM U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

co3/1aBaTh COOCTBEHHBbIE IMHUCHbMEHHBIE W YCTHBIE COOOIIEHHS HAa OCHOBE HMH(OpPMAIMHU U3
HECKOJIbKUX HCTOYHUKOB (U3NYECKOTO COAEpKaHMs, MYyOJIMYHO TNPEACTABIATh PE3YyIbTAaThl
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HpOGKTHOﬁ HIIn HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTHU; HpHU O3TOM TI'PAMOTHO HUCIIOJIB30BaATh
M3Y4YCHHBIN NOHATUHHBIN anmapar u3y4yaeMoro pasjena (GU3uKU U COMPOBOXKAATH BHICTYIIJICHHE
Mpe3eHTaIue ¢ yu€ToM 0COOEHHOCTEH ayIuTOPUN CBEPCTHHKOB.
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TemaTHuyeckoe MIIAHNPOBAHUE

7 kJIacc

IIpumepHbIe TEMBI,
pacKpbIBaoIue
AAHHBINA pa3ae

OcHOBHBIE BU/IbI 1eATeJIbHOCTH
00y4aroIUXCA NMPU U3yYeHUH TeMbl (Ha

OcHOBHbBIE HalpaBJICHUA

NPOrpamMMbl " Y4eOHoe copep:kaHue BOCIIMTATEIbHOM
YPOBHE Y4eOHBIX
KOJIMY€CTBO YaCOB, . . AeATEeJbHOCTH
JaeicTBuUil)
O0TBOJIMMOE Ha UX
H3yUyeHune
Pa3nes 1. ®u3uka u e€ posib B NO3HAHUHU OKpY:Kaomero mupa (6 4)
du3zuka — HayKa o ®dusuka — Hayka 0 npupoze. ABineHus BrisiBiienne paznuuuii Mex1y puU3nuecKumMu u — Ilennocru HAYYHOT'O
npupozje (2 4) npupoabl. Ouznueckue SBICHHUS: XUMHUecKUMU rpeBpaiieHussMu (MC — xumusi). [O3HAHMS.
MEXaHUYECKUE, TEIJIOBbBIE, Pacno3naBanue u knaccuduxanus Guanyeckux
JNEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, | SIBJICHUI: MEXaHHUYECKUX, TEIIJIOBBIX,
3BYKOBBIE IEKTPUICCKUX, MATHUTHBIX U CBETOBBIX.
Habmonenue u onricanne Gu3ndecKux sSBJICHHM
dusuyeckue ®dusnueckue BeIMInHbl. M3mMepenue OrnpezenieHne EeHbI JCICHUS Kb — IlennocTH HAay4YHOrO
BeJIMYMHBI (2 4) buznueckux BenuynH. Guznyeckue U3MEPUTENIbHOTO Npubopa. I3mepeHnre JTMHEeHHbIX [O3HAHMS.
npubopsl. [TorpenrHocTs n3MepeHuil. pa3MepoB Tel U MPOMEXYTKOB BPEMEHU C — ®dopmupoBaHue

MG)I(I[YHapOI[HaH CUCTCMa CAMHUIL

Y4ETOM ITOIPELIHOCTEMN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOIO Tena.
N3mepenne temneparypsl IpU IOMOIIU
JKAJKOCTHOTO TEPMOMETPA U AaTUMKa
TEMIIEPATYPHI.

BellToIHEHME TBOPYECKHUX 3aJaHUM 110 MTOUCKY
CHoco0O0B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHUK, HAIIPUMEDP Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, POBOJIOKA), YAAIEHHBIX

KYJBTYPBI 37J0POBBS.

EcrecTBeHHOHAYYHBIH
MeTO/ Mo3HAHUs (2 )

Kak ¢usuka u qpyrue ecTeCTBEHHBIE
HayKH{ U3Yy4aloT PUPOY.

EcrecTBeHHOHAYYHBIN METO]I TO3HAHUSA:

Ha6J'IIOIlCHI/IC, MMOCTaHOBKAa HAYYHOI'O
BOITPpOCa, BBIABUIKCHUEC I'MITIOTES,
SKCIICPUMCHT I10 TPOBCPKE I'MIIOTEC3,

BoiBikeHue runotes, 00bACHSIONUX IPOCThIE
ABJICHM S, HAIIPUMED:

— TIOYEMY OCTAHABJIMBAETCS JIBHIXKYLIEECS IO
TOPU30HTAIILHOM IOBEPXHOCTH TEJIO;

— TI0YEMY B XKapKYI0 IOr0/ly B CBETIION O/IEK e
IIPOXJIAJHEM, YeM B TEMHOM.

— llennoctn Hay4HOI'0
TTO3HAHMSL.
— ®opmupoBaHue

KYJIBTYPBI 3J0POBbSI.
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00bsICHEHUE HA0JF0/1a€MOT0 SIBJICHHUSL.
Onucanne PU3NIECKUX SBJICHUM C
MIOMOUIBIO MOJIEIIEN

[Ipenyiosxxenne crnocoOOB MPOBEPKU THIIOTE3.
[IpoBeneHue nccaenoBaHus MO MPOBEPKE KAKOM-
1100 TUIIOTE3BI, HAIPUMEDP: AAJTBHOCTD NOJETA
[IapuKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
Ooublie, yeM OOoJIbIIIe BBICOTA ITYCKA.

[TocTpoenue npoctermmx Mozaeen Gpu3ndeckux
SIBJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HallpuMep
najJieHue mpeaMeTa; npsiMOJInHeHOoe
pacnpoCcTpaHEHHE CBETA

Pasnen 2. [lepBonayanbHbie CBeleHHsI 0 CTPOeHHH BemiecTBa (5

4)

CTpoeHue BelecTBa ATOMBI ¥ MOJIEKYJIBI, UX Pa3-MEPBHI. HaGnronenue u uHTEpIpeTaius OnbITOB, IennocTu HAay4YHOrO
(19) OnbIThL, TOKA3bIBAIOIINE JUCKPETHOE CBUJIETEIHCTBYIOMINUX 00 aTOMHO-MOJIEKYJISIPHOM [TO3HAHMS.
CTPOEHHUE BEIIECTBA CTPOEHHUHU BEIIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX BELIECTB B BOJIE.
OrnieHka pa3MepoB aTOMOB U MOJIEKYJI €
ucrnoibp3oBaHueM Gororpaduil, MOJTydCHHBIX HA
aTOMHOM CHJIOBOM MHUKpockorie (ACM).
OrnpezeseHne pa3MepoB MAJIbIX TEJ
JBukenue u JIBmxenue yacTuil BemiecTBa. CBs3b Hab6nronenue u o0bsicHeHHE OPOYHOBCKOTO Ilennoctu HAay4YHOTO
B3auMoO/elicTBHE CKOPOCTH JIBH>KEHHSI YACTHUII C JIBUOKEHUS U siBJIeHUs Tuddy3un. [TO3HAHMSL.
yacTHIl BemecTna (2 TeMIEpaTypoHu. [IpoBeneHmne u 0OBSICHEHUE OMBITOB 11O JKOJIOTHYECKOE
q) Bbpoynosckoe nBuxenue. Juddysus. HaAOIIO/IEHUIO TETIOBOTO PACIIUPEHUS Ta30B. BOCITUTAHHE.
B3anMopeiicTBue 4acTHIl BelecTBa: [IpoBeneHne u OOBSICHEHUE OIBITOB IO
MPUTSKEHUE U OTTATKUBAHUE 00HapYXEHHUIO CHIIMOJIEKYJISIPHOTO MPUTSHKSHUS
Y OTTAJIKMBAHUS
ArperaTHbie ArperatHble COCTOSIHHSI BEIIECTBA! Omnucanue (C MCIONb30BAHUEM MPOCTHIX Iennoctu HAy4YHOTO
COCTOSIHHMSI BelIeCTBA | CTPOCHUE T'a30B, JKUJIKOCTEH U TBEPIBIX | MOJIEICH) OCHOBHBIX pa3JINYUi B CTPOCHHUH Ta30B, MMO3HAHUA.
24) (kpucTaIIM4YecKuX) Tel. B3aumMocBs3b JKUJIKOCTEN U TBEPABIX TEIL. DKOJIOTHYECKOE
MEK]ly CBOMCTBAMH BEIIECTB B Pa3HBIX O0BACHEHHE MAJIOH CKUMAEMOCTH JKUIKOCTEN U BOCIIMTAHUE.

arperaTHpIX COCTOSTHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM.
OCOoOeHHOCTH arperaTHbIX COCTOSIHUIM
BOJIbI

TBEP/IBIX TEJI, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHHe coxpaHeHus: GopMbl TBEPABIX TeNl U
TEKY4€CTHU KUAKOCTH.

[IpoBeneHmne ONbBITOB, 10Ka3bIBAIOIIUX, YTO B
TBEPAOM COCTOSIHMM BOJBI YaCTHUIIBI HAXOJSATCS B
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CpeHEM Janbliie Ipyr OoT Apyra(IIoTHOCTh
MEHBIIIE), YEM B JKUIAKOM.

YcTaHOoBIIEHUE B3aUMOCBS3H MEKIY
0COOEHHOCTSIMH arperaTHbIX COCTOSIHUN BOJIbI U
CYILLECTBOBaHUEM BOJHBIX oprann3moB(MC —
ouomnorus, reorpadus)

Pasnen 3. /IBuxkenne u B3aumoneiicreue teda (21 4)

Mexannyeckoe
ABHKeHUe (3 1)

Mexanundeckoe nBmxeHue. PaBHoMepHoe 1
HepaBHOMEpPHOE JBMKeHUE. CKOPOCTb.
Cpenssisi CKOpOCTb IPU HE- PABHOMEPHOM
nBIKeHUH. Pacuér mytu u BpeMeHu
JBIKEHUSA

HccnenoBanne paBHOMEPHOIO JIBUXKEHUS U
OIIPEJICJICHUE €r0IPU3HAKOB.

HaGmtoneHne HepaBHOMEPHOIO JIBUXKEHHUS U
OIIPEJIEJIEHUE €ro OTIIMYUM OT pABHOMEPHOTO
JIBYDKEHUS.

Pemenue 3ana4 Ha omnpenencHue MMyTH,
CKOpPOCTH M BPEMEHHU PaBHOMEPHOI'O
JIBYKEHUSL.

Amnanu3 rpaduKoB 3aBUCUMOCTH ITyTU U
CKOPOCTH OT BPEMEHHU

— IlennocTtu

Hay41HOI'O
IIO3HaHU.

WNnepumns, macca,
MJIOTHOCTH (4 4)

SIBnenue nHepHH. 3aKOH UHEPIIUH.
B3aumoneiicTBue Ten Kak NpuunHa
M3MEHEHUS CKOPOCTH JIBHKEHHMS Tell. Macca
KaK Mepa MHepTHocTu Tena. [lnoTHocTh
BeniecTBa. CBsA3b MJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BbEMaA
BELIECTBA

OOBbsICHEHHE U IPOrHO3UPOBAHUE SIBJICHHUIA,
00yCIIOBJICHHBIX WHEPIIMEH, HAIIPUMEP: UTO
MIPOUCXOUT MPU TOPMOKEHUH HITU PEIKOM
MaHEBpE aBTOMOOMJIS, MOYeMY HEBO3MOKHO
MT'HOBEHHO TPEKPATUTH JIBUKEHHE HA
BEJIOCHUIIE/IC WJTH caMoKaTe u T. 1. [IpoBenenue
Y aHAJINU3 OMBITOB, JEMOHCTPUPYIOIINX
W3MEHEHHE CKOPOCTH JIBIDKECHUS Tella B
pe3ynbTate NeUCTBUS HA HETO IPYTHX Tel.
Pemenwue 3amaq Ha onpejeieHue MacChl Tela,
ero 00bEMa UILJIOTHOCTH.

[IpoBenenue u aHaIU3 OMBITOB,
JEMOHCTPHUPYIOIIHUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJla OT €r0 MacChl MpH
B3anMoJIeiicTBIM Tel. M3MepeHue Macchl Tena
pasnuuHbIME crioco0amu. OnpeneneHue
TJIOTHOCTH TeJla B Pe3yNbTaTe U3MEPEHUs €To

lennoctr Hay4HOTO
MIO3HAHMUS.

A narnranust
oOyyarorerocs K
U3MEHSOIIMCS
YCJIOBHUSAM COLIMATBHON
CpEnbl.

TpynoBoe BociuTaHue.
dopmMupoOBaHHE
KYJIBbTYPBI 3J0POBBS.
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Macchl 1 00bEMa

Cunaa. Buasl cua (14

1)

Cwita Kak XxapakTepUCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyrocTtu u 3akoH ['yka.
W3mepenne cuilbl C IOMOIIbIO
JMHAMOMETpa. SIBjieHne TATOTEHHS U CHJIa
TskecT. Cuila TSKECTU Ha APYTruX
nanerax. Bec Temma. HeBecomocTs.
CiioxeHue Cuil, HallpaBJEHHBIX 110 OJTHON
npsimoid. PaBHozelcTByromasi cuit. Cuna
TpeHus. TpeHne CKOJIbKEHUS U TPEHUE
nokosi. TpeHue B mpupojie U TEXHUKE

N3ydyeHune B3auMONEHCTBUSA KaK NPUYHHBI
W3MEHEHUS CKOPOCTUTENA UM €T0
nedhopmaruu.

Onucanue peanbHbIX CUTyalui
B3aMMOJEHCTBUS TEJN C IIOMOILBIO MOJENIEH, B
KOTOPBIX BBOAMTCS TIOHATHE U U300paKeHHE
cuibl. M3yuenue cuiiel ynpyrocT.
HccnenoBanue 3aBUCUMOCTH CUIIBI YIIPYTOCTH
OT YJUIMHEHHUs PE3UHOBOIO LIHYpa WIH
MPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 NpakTUYECKUX CUTYalUH, B KOTOPBIX
IIPOSABIIAETCS AEUCTBUE CUIIBI YIIPYTOCTU
(ynpyrocts Msiua, KpOCCOBOK, BETOK JIepeBa 1
Jp.).

AHanu3 cUTyalui, CBA3aHHBIX C SBICHUEM
TarotreHusa. OObsicHeHne OpOUTaILHOTO
JIBUKEHMSI TIJIAHET C UCIIOJIb30BAaHUEM SIBJICHUS
TATOTeHUs U 3akoHa uHepuuu (MC —
actpoHoMus). I3mMepeHue Beca Tena ¢
NOMOIIbI0 AUHaMoMeTpa. OG0CHOBaHKE 3TOTO
croco0a u3MepeHusl.

AHanus 1 MOJEIINPOBAHNE SIBJICHUS
HEBECOMOCTHU. DKCIIEPUMEHTAIILHOE MOJIyYE€HHE
IIpaBWJIA CIIOKEHMSI CUJI, HAIIPABJICHHBIX BJIOJIb
oHOHU TipsiMoit. OmpeniesieHne BeTUYHHBI
PaBHOJEHCTBYIOIIEN CHUII.

N3ydenue cuiibl TpeHUs! CKOJIBKEHUS U CUITBI
TpeHus okos. MccnenoBanue 3aBUCUMOCTH
CWJIBI TPEHHSI OT Beca TeJlau CBOMCTB
TPYLIMXCS TOBEPXHOCTEN.

AHanmM3 NpakTUYECKUX CUTYallUi, B KOTOPBIX
IIPOSBIIIETCS AEUCTBHUE CUJIBI TPEHUS,

LenHocTn Hay4YHOT'O
MTO3HAHUS.

Ananranus
oOyuJaromerocs K
M3MEHSIOIIMCS

YCIOBUSAM  COLHMAIBHOM
CpelBl.

TpynoBoe BociuTaHue.
dopMHUpOBaHHE
KYJIbTYpPBI 3J0POBBS.
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HCTIOJB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WIH
yBEJIMYCHHUS (KaTaHUEe Ha JIbDKAX, KOHbKaX,
TOPMOXKCHHUE aBTOMOOWIIS, KCIIOJIb30BAHHE
MO/IIIUITHAKOB, TUIABAHNUE BOJHBIX KHBOTHBIX U
ap.) (MC — Guomnorus).

Perenre 3aau ¢ UCMoib30BaHUEeM (HOPMYJT
JUIsL pacyéTra CWIBITSYKECTH, CUJIbI YIIPYTOCTH,
CHJIBI TPEHUS

Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTeN U ra3oB (21 4)

JlaBaenmne. Ilepenaua
AAaBJICHUSA TBEPABIMU
TeJIaMM, KUAKOCTAMH
u razamu (3 u)

Jasnenue. CriocoObl yMEHbILIEHUS U
yBEIMYCHUS AaBieHUs. J[aBiieHue rasa.
3aBUCUMOCTb JIaBJICHUS T'a3a0T 00bEMa U
temneparypsl. [lepenaua naBneHus
TBEP/IbI- MU TEJIaMU, KUAKOCTSMH U T'a3aMU.
3axoH Ilackais.

[THeBMaTHYeCKHE MALLIMHbI

Amnanu3 1 00bsICHEHHE OIIBITOB U
MIPaKTUYECKUX CUTYaI1il,B KOTOPbIX
IIPOSIBJISIETCS CUJIA JaBJICHUS.

O6ocHOBaHME CIIOCOOOB YMEHBIIECHUS U
yBEJIMYEHUs JlaBieHus. M3ydyenne
3aBUCHMOCTH JIaBJIEHUs T'a3a OT 00bEMa U
Temrneparypsl. M3yuenue ocobeHHocTel
neperayu JaBjieHUs! TBEPABIMU TellaMH,
KHUJIKOCTSIMU U razamu. O60CHOBaHUE
PE3yJIbTaTOB ONBITOB OCOOEHHOCTIMHU
CTPOEHHMS BELIECTBA B TBEPIOM, KUIKOM

Y Ta3000pa3HOM COCTOSIHUSIX.
OKCIIEpUMEHTAIbHOE JOKa3aTEIbCTBO 3aKOHA
[Tackais. Pemenue 3ana4d Ha pacu€r gaBieHUs
TBEPAOTO Tela

Lennoctu HAy4YHOTO
MTO3HAHUS.

Ananranus
obOyyaromerocs K
M3MEHSIOIIMCS

YCIOBUSAM  COLMAIBHOM
Cpenbl.

JlaBJjeHue ;KUAKOCTH
(5 4)

3aBUCUMOCTEH daBJICHUA )KUIKOCTHU OT
[IyOMHBI IOTpYXKeHus. [ uapocraTuaeckuii
napajgokc. CooOrmiaronmecs: CoCy/bl.
ManpaBnudeckre MexaHU3MbI

HccnenoBanue 3aBUCUMOCTH JaBICHUS
KHUJKOCTU OT TNIYOUHBITIOTPYKSHUS U
IUIOTHOCTH JKHIKOCTH.

HabGmronenue u o0bsCcHEHNE
THAPOCTATHYECKOTO TapaJoKcaHa OCHOBE
3akoHa [lackans. V3ydyenue cooOmmarommxcs
COCY/IOB.

Pewrenue 3a1au Ha pacuér naBieHUs
KUIKoCTH. OOBSICHEHNE TIPUHITUTIA TEUCTBUS
TUAPABIMYECKOTO Tpecca.

Lennoctun HAy4YHOTO
MTO3HAHMUS.

Ananranus
oOyuatomerocs K
WU3MEHSIOIIUMCSI

YCIIOBUSIM  COLMAIbHOM
CpElBl.

TpynoBoe BociuTaHue.
dopMupoBaHUE
KYJBbTYPHI 3J0POBBSI.
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AHanu3 u 00BSICHCHHE MTPAKTUIECKIX
CUTYyaIlUi, IEMOHCTPUPYIOUINX TPOSIBIICHUE
JaBJICHUS KMAKOCTH 1 3aKkoHa Ilackars,
HaIpUMEp MPOIECCOB B OPraHU3Me TpU
riry0okoBoTHOM HbIpsiHun (MC — Guoorwsi)

AtMmocdepHoe
nasJjenue (6 4)

Atmocdepa 3emun u aTMochepHoe
naBieHue. [[pudnHbI CylecTBOBaHUS
BO3IYIITHOM 000J109Ku 3emutd. OTbIT
Toppuuemnu. M3mepenue armochepHOTro
JIaBJICHMUSL.

3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT
BBICOTEI

HaJ ypoBHEM Mopsi. [Ipubopsr myist
HU3MEPEHHS aTMOC(EPHOTO JIaBJICHUS

DKcrnepuMeHTalIbHOE OOHApYKEeHUE
aTMoc(epHOro JaBiIcHHs. AHATTU3 U
00BSICHEHUE OMBITOB U MPAKTUYECKUX
CUTYallUil, CBA3aHHBIX C IECTBUEM
aTMoc(epHOro JaBICHHUS.

OOmpsicHeHHE CylIeCcTBOBaHUS aTMOc(hepsl Ha
3emiie U HEKOTOPBIX IJIaHEeTax UITH e
OTCYTCTBHUSI Ha JIpyrux 1uianerax u Jlyne(MC
— reorpadusi, aCTPOHOMHS ).

OO0bsicHeHHe U3MEHEHHS TITIOTHOCTH
aTMoc(epsl C BBICOTOM M 3aBUCUMOCTH
aTMOC(EpHOT0 JIaBJICHUS OT BBICOTHI.
Pemenue 3amay Ha pacuér atMochepHOro
nasneHus. I3ydeHue ycrpoiicTa
OGapoMeTpa-aHepouia

LenHocT Hay4HOT'O
MTO3HAHUS.

Ananranus
oOyuJatomerocs K
M3MEHSIOIIMCS

YCIOBUSAM  COLMAIBHOM
CpEelBl.

TpynoBoe BocliuTaHue.
dopMHUpOBaHHE
KYJIbTYpPBI 3J0OPOBBS.

JelicTBUe KUAKOCTH U
ra3aHa norpyxéHHoe
B HUX TeJ10 (7 4)

JlelicTBUE )KUJIKOCTHU U ra3a Ha
MOTPYKEHHOE B HUX TeNO. BoITankuBaromas
(apxumenoBa) cuiia. 3akoH ApxuMena.
IInmaBanue Ten. Bo3ayxoraBanue

DKcrnepuMeHTalIbHOE OOHAapyKEHUE JeHCTBUS
KUJKOCTU U ra3aHa MOrpyKEHHOE B HUX TEJIO.
OrnpeienieHre BBITATKUBAIOIICH CHITHI,
JENCTBYIOLICH Ha TEJIO, IOTPYKEHHOE B
KHUJKOCTb.

IIpoBenenue u 00CyXA€HUE OIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCHMOCTh
BBITAJIKUBAIOILEH CUJIIbI, JEHCTBYIOLIEH Ha TEJIO0
B )KUJIKOCTH, OT 00bEMa OTPYKEHHOH B
KUJKOCTb YaCTHU TEJIAU OT INIOTHOCTH
KHUJKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE
0T 00bEMATIOrPYKEHHOM B KUIKOCTh YaCTH
Tena.

Hennoctn HAay4HOI'0
MO3HAHMUS.

Ananranuys
oOyuarorterocs K
W3MEHSIOIIUMCSI

YCIIOBUAM  COLMAIbHOMN
CpElBL.

TpynoBoe BocliuTaHue.
dopMupoBaHUE
KYJIBTYPBI 3J0POBBS.
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Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMea 1 yCIOBHAIIIaBaHUSA TEIL.
KoncrpynpoBanue apeomerpa uimu
KOHCTPYMPOBAHUE JIOJKU U ONPECIICHUE €€
rpy30I0AbEMHOCTH

Pa3nen 5. Pa6ora u MmomHocTh. JHeprus (12 v)

PabGora n MmomHoOCTH Mexannueckas pabota. MOIHOCTH DKCIEepUMEHTAIBHOE OIpEACIICHUE Hennoctu HAYYHOTO
3 v) MEXaHWYECKOW pabOThI CHIIBI TSHKECTH TIPH IIO3HaHUS.
IIaJICHUN TeJa U CUJIbI TPEHHUS IIPU PABHOMEPHOM Ajanranus
MepeMEICHUH TeJla [0 TOPU30HTAIBHON 00y4Jarouerocs K
IIOBEPXHOCTH. U3MEHSIOIIUMCS
Pacuér momtHocTH, pa3BUBaEMON P MOIbEME YCIIOBUSIM ~ COLIMAIBHOMN
110 JiecTHUIIE. Pelienne 3axad Ha pacyér CpeJibl.
MEXaHUYECKON paboThl U MOIIHOCTH TpynoBOE BOCIHTAHHE.
dopMupoBaHUe
KYJIBbTYpPBI 300POBBS.
IIpocTbie Mmexanu3mbl | [IpocTble MEXaHU3MBI: pblyar, 6JI0K, OrnpezenieHne BBIMIPHINIA B CHIIE TPOCTHIX IennocTu HAYYHOT'O
Sy HAaKJIOHHAs IJIOCKOCTh. 1IpaBuio MEXaHN3MOB HaIIpPUMEPE pbluara, oJBUKHOTO U [IO3HAHHUS.
paBHOBecus prluara. [Ipumenenne HETOJBM)KHOTO OJIOKOB, HAKJIOHHOMN TJIOCKOCTH. AnanTarnys
IpaBUJia paBHOBECHSI pplyara K OJIoKy. HccnenoBanue ycinoBust paBHOBECHUS phlyara. o0y4aromierocs K
«3onotoe npasusio» Mexanuku. KI1/] OOHapyskeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B U3MEHSFOIIAMCS
IIPOCTHIX MEXaHU3MOB. IIpocThie Pa3IMYHBIX UHCTPYMEHTAX U MPUCIIOCOOICHUSX, YCIOBHSAM  COLMATBHOM
MEXaHHU3MBI B OBITY U TEXHUKE. PbIYaru B | MCMOJIB3yEMbIX B OBITY CpEJIbL.
TeJIe YelIoBeKa Y TEXHUKE, a TAaK)Ke B )KUBBIX opranuzmax (MC TpynoBOE BOCIHTAHHE.
— Ouosorus). OKCepUMEHTAIbHOE ®opMupoBaHHe
JI0Ka3aTebCTBO PaBEHCTBA padoOT Mpu KYJIbTYpPBI 3J0POBBS.
MIPUMEHEHHUH ITPOCTBIX MEXAHU3MOB.
Omnpenenenne K11/l HaKIOHHOMN TIIOCKOCTH.
Pemenue 3ama4 Ha NpUMEHEHUE NpaBUiIa
paBHOBecHs pbruara nHa pacuér KITJ]
Mexannueckas Kunerndeckas v NOTEHIMANIBHAS DHEPTUS. | DKCIIEPUMEHTAIBHOE OIPEIEICHUE U3MEHEHUS Lennoctu HAYYHOTO
Heprus (4 u) IIpeBpamenue ogHOTO BHIA KMHETUYECKON M TOTEHIIMAJIBHON YHEPTHUHU Tema IIO3HAHMSL.
MEXAHUUYECKOM HEPTUHU B APYroil. 3aKOH | IPU €ro CKaThIBAHUM 10 HAKIIOHHOM IMJIOCKOCTH. Ajarnranus
COXpaHEHUS U U3MEHEHUS DHEPTUN B @opMynMpOBaHHE HA OCHOBE UCCIIEIOBAHMS o0y4aronierocs K
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MCXaHUKE

3aKOHA COXpPAHEHUS MEXAHUYECKOM SHEpruu.
OO6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHA
COXPAaHEHUS SHEPTUU.

Pemenue 3a1au ¢ UCMONb30BAaHUEM 3aKOHA
COXPAHEHHUs SHEPTUu

U3MEHSIOIIUMCS
YCIIOBUSIM ~ COIIMAJIbHOM
CpEIBl.

— TpynoBoe BociuTaHue.

— @®opmupoBaHHe
KYJIBTYPBI 37J0POBbSI.

— PesepBHoe Bpemsi (3 yaca)

8 kimacce

IIpumepHbIe TEMBI,
pacKpbIBaoUue
JaHHBbIN pa3aen

NPOrpamMmsbl, U

KOJINYeCTBO 4aCOB,

OTBOJAMMOE HA UX
U3y4eHHe

YueOHoe copepxanmne

OcHoBHbIE BU/IbI 1eSIT€IbHOCTH YYALIHUXCS
NPHU U3YYECHUH TeMbl (HAa YPOBHE Y4eOHBbIX
AercTBUil)

OcHOBHbBIE HANIPABJIEHUS
BOCIIUTATEJILHOM
MeATEJHLHOCTH

Paznen 6. TemnoBbie siBjaenust (40 )

Ctpoenue
U CBOWCTBA
BemiecTBa (10 4)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH
CTpOEHHUs BelecTBa. Macca u pazmepbl
aTOMOB ¥ MOJIEKYyJ. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU TEOPHH.
Mopaenu TBEpAOrO, JKUAKOTO U
ra3o00pa3HOro COCTOSIHUM BEIECTBA.
Kpucramnnaeckue u amopdHbIe Tena.
I'padeHHOBBII MaTepuan 1y HOBBIX
TEXHOJIOTMH. TeXHOI0rnm Mosy4eHus
UCKYCCTBEHHBIX alnMa3zoB. OObsCHEHHE
CBOIICTB T'a30B, JKUJIKOCTEN U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUU
MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH.
IToBepXHOCTHOE HATAKEHUE, CMAYUBAHUE,
KAWL PHBIE

HaGmronenue u uHTEpIIpeTaIus OnbITOB,
CBUETENHCTBYIOIINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOEHUH BEIIECTBA:
OMBITHI C PACTBOPEHUEM PA3JIMYHBIX BEIIECTB B
BOJIC.

Pemenue 3aga4 mo oneHMBaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BhEMA
BEIIIECTBA.

OObscHeHrne OPOYHOBCKOIO JIBUYKEHUS,
sBieHus Tuddy3un u pa3auuuil Mexay HUMU
Ha OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-
WHETUYECKOU TEOPUHU CTPOEHUS BEIIECTBA.
OO0bsicHEeHWe OCHOBHBIX PA3JIMYUA B CTPOCHUHU
ra3oB, JKMJIKOCTEU U TBEPABIX TEII C
HCIIOJIb30BAHUEM MOJI0KSHUH
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS
BEIIIECTBA.

— lleHHOCTH Hay4HOTO
IIO3HAHMSL.

30




ABJICHHs. TerioBoe pacIlupeHue U CKaTue.
3aBUCHUMOCTbH JIaBJIEHUS Ta3a0T 00bEMa,
TeMIEepaTypsbl.

[IpoBeneHue ONBITOB IO BBIPALUBAHUIO
KPHCTAJUIOB ITOBAPEHHOMN COJIM WJIM caxapa.
[IpoBenenue u 0OBSICHEHUE OIBITOB,
JEMOHCTPHUPYIOLIUX TOBEPXHOCTHOE
HaTSAXKCHUC, KAITUJUIAPHBIC ABJICHUA U IBJICHUC
CMa4MBaHHUA.

I/ISMCpCHI/Ie CHJIBI ITOBEPXHOCTHOI'O
HaTSHKCHUSI.

OOBbsicHEeHHE POJIM KaNWJUIAPHBIX SIBICHHUHA
JUISL TIOCTYIICHHUS BOJIBI B OPTaHU3M PACTECHUI
(MC — 6uonorus).

HaGmonenue, nposeieHre u 00bsICHEHNE
OTIBITOB IO HAOIIOJICHUIO TETNIOBOTO
pacIIMpeHus Ta30B, KUIKOCTEH U TBEPIBIX
ten. OObsICHEHHE cOXpaHEeHUs! 00bEMa
TBEPABIX TeJl, TEKYYECTH JKUAKOCTH (B TOM
YHUCJIC pasHUIbI B TCKYUCCTHU AJIA PAa3HBIX
KHUIKOCTE), naBnenus rasa. [Iposenenue
OTIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JaBIICHHS BO3yXa OT €ro 00béMa u
HarpeBaHus WIN OXJIAKICHUS, U UX
00BsICHEHNE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHS.

Perrenne kauecTBEeHHBIX 3a/1a4 HA OCHOBE
aHaJM3a MPaKTHUYECKUX CUTYAIUH, CBI3aHHBIX
CO CBOMCTBaMH ra3oB, )KUIAKOCTEN U TBEPIBIX
Tell.

TenioBble npoueccsl
30 u)

Temnepatypa. CBsi3b TEMIEPATYPHI CO
CpeaHEel KHHETUYECKON YHEepruen
TEIIOBOI'O ABMKECHUS YaCTHII.
TemmneparypHbI€ IIKabI.

BuyTpennsis sHeprus.

CniocoObl U3MEHEHUs BHYTPEHHEN SHEPIUu:

TCILIONCpCaadya U COBCPUICHUC pa60TBI.

O6ocHOBaHME MPABUI U3MEPEHUS
TEMIIePaTypHI.

CpaBHEHHE Pa3TUUHBIX CIIOCOOOB U3MEPEHUS U
uikan remrneparypol. Habmonenue u
00BSICHEHUE ONBITOB, JEMOHCTPUPYIOLINX
W3MEHEHHE BHYTPEHHEH YHEPTHHU Tella B
pe3yibTare Terionepeayn U paboThl BHEITHUX

— llenHoct Hay4HOTO
MO3HAHMUSL.

— Apanranus
oOyyJaromerocs K
W3MEHSOIIUMCS
YCJIOBHUSAM COLIMATbHOM
Cpenbl.
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Buapel Teronepenayuun: TEILIONPOBOIHOCTD,
KOHBEKIUS, U3TyYCHHUE.

Buasl Tenonepenaun B npupoje u
TexHuke. HeoOpaTUMOCTh TEIIIOBBIX
MPOLECCOB.

KonnuectBo TennoThl. Y aenpHas
TEIJIOEMKOCTD BellleCcTBa. TeImIo00MeH H
TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana. YpaBHenue TemioBoro OanaHca.
[InaBieHue u OTBEp/ICBaHUE
KPHUCTAJUIMYECKUX BEIIECTB. Y IeTbHAS
TerioTa miasneHus. [lapoodpa3oBanue u
KoHJeHcanus. Mcnapenne. Kunenue
VYaenpHas TemioTa napooopa3oBaHUsI.
3aBUCUMOCTD TEMIIEpaTyphbl KUIICHUS OT
atMocdepHoro aaieHus. HacwlmeHHbIN 1
HEHACBIIICHHBIN BOASHOM Map. BiaxHOCTH
BO3/lyXa. DHEPrus TOIUIMBA. Y IeJIbHAS
TeruioTa cropanus. [IpuHIUIIBI paboThI
TeroBbIX aBurarteneit KII/[ tennooro
nBurates. TenaoBble ABUTATEId U 3alUTa
OKPYKAaIOIIEeH Cpeabl.

TennoBbie MOTEPH B TEIIIOCETAX. 3aKOH
COXpaHEHHUsI U MPEBpaICHUS YHEPTUHU B
MEXaHUYECKUX U TEIIOBBIX MPOLEccax

cun. HabGmronenue u 00ObsSCHEHUE OIBITOB,
o0CyXJIeHHE MPAaKTUYECKUX CUTYAIH,
JEMOHCTPUPYIOUTUX Pa3TUYHbIE BUBI
TEIUIONEePeIaun: TEIIONPOBOIHOCTD,
KoHBekIHIo, n3nydenue (MC — reorpadus).
Pemenne kauecTBEHHBIX 3a/1a4, CBA3aHHBIX C
W3MEHEHUEM BHYTPEHHEHN SHEPTHUH Tela B
pe3ynbTare Terionepeaayu 1 padoThl
BHEIIIHUX CHIL.

Habmoienue 3a CKOPOCThIO U3MEHEHUS
TEMIIepaTyphl BOJIbI MPHU €€ OXJIAXKICHHH.
HccnenoBanue siBieHUs TEII00OMeHa MpH
CMEIIMBAaHUH XOJOJAHOW U rOpsiYeil BOJIBI.
Habnoienue ycTaHOBIEHUS TEIJIOBOTO
paBHOBECHSI IIPU CONPUKOCHOBEHHUH TEJ C
pa3zHoi Temneparypoil. OnpeneneHue
(M3MepeHne) KOJIMYeCTBa TEIJIOTHI,
MOJIYYEHHOTO BOJIOM IpH TEII000MEHE ¢
HarpeThiM METATUTMYECKUM IIUIMHIPOM.
Omnpenenenue (M3MepeHne) yaeabHOU
TEMJI0EMKOCTH BellecTBa. Pemienue 3anay,
CBSI3aHHBIX C BBIYUCIICHUEM KOJINYECTBA
TEIUIOTHI M TETIIOEMKOCTH MPH TETII000MEHE.
AHanu3 cuTyanui NpakTHYECKOro
WCIIOJIb30BAaHUSI TETNIOBBIX CBOMCTB BEILIECTB U
MaTepuajioB, HAPUMEDP B LETAX
9HEProcOepeKEHUS: TETTON3OIIALUSA,
SHEprocOeperarwIme KphbIiy,
TepMOAKKyMynsaTopsl u T 1 (MC — skomnorus,
texHosorus). ccnenoBanue siBIeHUI
WCIApeHUsl U KOHJEHCALUU Pa3IMYHBIX
JKUJIKOCTEH.

OObsicHeHUE SBICHUN UCTIApEHUS U
KOHJICHCAIIUX Ha OCHOBE

TpynoBoe BociuTaHue.
dopMHUpOBaHUE
KYJIBbTYPBI 3J0POBBS.
DKOJIOTHYECKOE
BOCIIMTAHHE
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ATOMHO-MOJICKYJISIPHOTO YUCHHS.
Peurenne kauecTBEHHBIX 3a/1a4 U aHAJIU3
MPAKTUYECKUX CUTYAIUi, CBA3aHHBIX C
SIBJICHUSIMU UCIIAPEHUS U KOHJICHCA LIUH.
HaGmonenue u o0bsICHEHHE TIpoIiecca
KHUIIEHUS, B TOM YHCJIE€ 3aBUCUMOCTH
TEeMIIepaTyphl KUTIEHUSI OT AaBJICHUS.
Omnpenenenue (M3MepeHNEe) OTHOCUTEIBHOM
BIIQXKHOCTH Bo3ayxa. Habmonenue mporecca
IIJIaBJICHUSI KPUCTAJUIMYECKOTO BEIIECTBA.
CpaBHEHHE IPOIIECCOB IJIABJICHUS
KPUCTAJUIMYECKUX TEJIU Pa3MATYCHUS MpU
HarpeBaHuu aMOPQHBIX TEJI.

Omnpenenenue (U3MepeHUE) yAEIbHON TEIIOTHI
r1aByieHus Jibjaa. OObsICHEHHE SIBJICHUN
IJIABJICHUS U KPUCTAJIM3ALMA HAa OCHOBE
ATOMHO-MOJICKYJIIPHOTO YUYCHHS.

Pewrenue 3amay, CBA3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B TPOLIECCax
TeIIoNepeIauy MPH IJIABJICHUN U
KPUCTAJUIN3ALIUU, UCTIAPEHUN U KOH/ICHCALINH.
AHanu3 cuTyanui NpakTHYECKOro
MIPUMEHEHHUSI SIBJICHUH TUIaBJICHUS U
KPUCTAJUTU3AIIUH.

AHanu3 paboThl U O0BSICHEHHE MPUHIINIIA
JEUCTBUS TETIJIOBOTO ABUTATEIIS

Pemienne pacu€THbIX 3a7a4 Ha BBIYKMCIICHHUE
KOJIMYECTBA TEIUIOTHI, BBIIEIISIOMIETOCS TTPH
CrOpaHuU pa3IMuHbIX BUIOB TornBa, u KI1/]
nsuratens. [[porao3upoBanue U o0CyXIeHNE
9KOJIOTUYECKUX MOCIEACTBUN UCTIOIb30BAHMS
JIBUTATEJIC BHYTPEHHETO CTOpaHUs,
TEIJIOBBIX U ruapodiekTpoctanuii (MC —
aKoJorus, Xxumust) OnpenaeneHne MOITHOCTH
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TCIUIOBBIX NOTCPD. AHanu3 OCHOBHEIX IMpHUYrH
TCIIOBBIX IMMOTEPH B TCIIJIOCETSAX. OI_ICHKa
TCIUIOBBIX ITOTCPb B IPOCTBIX MCXAHNUYCCKUX
IIponecCcaxHa OCHOBC 3aKOHA COXPAHCHUA U
IMpEeBpalIiCHUA SOHCPIUHU B MCXAaHUYCCKUX U
TCIUIOBBIX ITpOLECcax.

Pa3nea 7. DuekTpryeckne M MarHUTHbIE siBJIeHusA (57 1)

dJleKTpUYeCKHUe
3apsjabl.
3apsizkeHHBbIE TeJla

U UX B3auMojeiicTBue
(12 9)

OnekTpusanus Tein. [[Ba poaa
ANEKTPUYECKUX 3apsa0B. BzaumoercTeue
3apsKEeHHBIX Tell. 3akoH KyioHa.
Onekrpuueckoe nojue. HanpsxEHHOCTh
ANEKTpUYECKOro nojs. [Ipuniun
CYMEPIIO3UIUH JICKTPUUECKHX TTOJIeH (Ha
KauecTBEHHOM ypoBHe). Hocurenu
ANEKTPUUECKUX 3aPSAA0B. DJIEMEHTAPHBIN
IIEKTPUUYECKUH 3apsil.

Crpoenue aroma. IIpoBonHuKH,
TURIIEKTPUKU U TIOTYTIPOBOTHUKU. 3aKOH
COXPaHEHHUSI IJIEKTPUUECKOTO 3aps/ia.

HalGmronenue u mpoBeieHue OIBITOB 10
ANEKTPU3ANHH TEITIPU CONPUKOCHOBEHUH H
unaykuuein Habmonenue u o0bsicHeHHE
B3aUMOJICVCTBHS OJJTHOMMEHHO M PA3HOUMEHHO
3apSOKCHHBIX TEll.

Pemrenue 3ama4 ¢ KCIOJIB30BAHHEM 3aKOHA
Kynona. O0bscHeHue NpUHIINIA AeHCTBUS

AJEKTPOCKOIIA.

OObsicHeHHE SBIEHUHN DSIEKTpPHU3alUH  MpU
COTMPUKOCHOBEHUM TEI U HMHAYKIHMEH ¢
WCIIOJIb30BAaHUEM  3HAaHUM O  HOCHUTENSIX
NEKTPUYECKUX  3apsOoB B BEIIECTBE.
PacrioznaBanne u  0OBACHEHUE  SBJICHHIA

JNIEKTPU3AINN B TTIOBCETHEBHOM JKHU3HH.
HaOmrongenre u 00bSICHEHHE OIBITOB,
WUTFOCTPUPYIOIINX 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3aps/a.

HaGmronenne n 00bsICHEHHE OIBITOB IO
MOJIETUPOBAHUIO CUJIOBBIX TUHUI
ANEKTPUUIECKOTO TTOJTSL.

HccnenoBanue NeHCTBUS DIEKTPUIECKOTO
TOJISI HA TIPOBOTHUKH M TUDJICKTPUKH.
Pemenwue 3aa4 Ha 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsijia.

— llenHocT Hay4HOTO
MIO3HAHMUSL.

— Apanramus
oOyyaromierocs K
U3MEHSIOILIUMCS
YCJIOBHUSAM COLIMATBbHOM
Cpelbl.

— Tpynosoe Bocninranue.

— ®opmupoBaHue
KYJIbTYpbI 3J0POBBA.

IHocTrossHHBIN
JIEKTPUYECKHI TOK

(30 u)

ONEKTpUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
W CcTOYHHKH OCTOSHHOIO TOKa. JleficTBus

HabntoneHnue pa3nuyuHbIX BUJIOB JeHCTBUS
ANEKTPUYECKOTO TOKA M OOHAPYKEHHE ITUX
BUJIOB JIEMCTBUS B MIOBCEIHEBHOW JKU3HU.

— lleHHOCTH HAy4YHOTO
MMO3HAHUS.
— Apanranus
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AIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DICKTPUICCKUI
TOK B METaJIJIaX, KUJIKOCTIX U Ta3ax.
OnekTpuyeckas 1enb. Cuiia Toka.
DIIEKTPUUYECKOE HaIpsKEHUE. AMIIEPMETP U
BOJIGTMETP B IIEMH MOCTOSIHHOTO TOKA.
ConpoTusieHue NPOBOJHUKA. Y AEIBHOE
COINPOTHUBJICHHE BellecTBa. 3aKkoH Oma 11
yuactka nenu. [locienoBarensHoe u
napasuiesibHOE COSIMHEHUE TPOBOJHUKOB
OJIC B menu mMoCcTOSHHOTO ToKa. 3akoH Oma
Ju1s moHow eny. [IpaBuiia Kupxroda.
Pacuér nmpocThIX 3JIEKTPUYECKHUX LEHEH.
Henuneitnbie 371€MEHTHI.

PabGoTa 1 MOIIHOCTB JIEKTPUUECKOTO TOKA.
3akoH Jlxoyns—IJlenna. DnekTpuueckue
LEMU U TOTPEOUTETH IIEKTPUUECKON
sHepruu B ObITy. KopoTKoe 3aMbIkaHue.

COopka 1 UCHBITAaHUE DJIEKTPUUECKOHN LIETH
IIOCTOSIHHOT'O TOKA.

W3mepeHne cuibl TOKa aMIIEpPMETPOM.
W3MepeHune 31eKTpu4YecKoro HarpspKeHUs
BOJIbTMETpOM. [IpoBeieHre SKCIEpUMEHTOB TIO
CPaBHEHMIO XapaKTEPUCTUK (EMKOCTH)
pa3IMYHBIX UCTOYHUKOB TOKa (OaTapeek).
IIpoBenenue u 00OBbSICHEHUE ONIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh
JIEKTPUUYECKOTO COMTPOTUBIIEHUS MPOBOAHUKA
OT €ro JJIMHBI, TUIOIIAJAH TTIONEPEYHOTO
CeUeHMsI U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOILET0 Yepe3 pe3ucTop, oT
COIIPOTHBIICHUS PE3UCTOPA M HATIPSDKEHHS Ha
pe3ucrope.

[IpoBepka nmpaBuIIa CI0KEHHS HAPSHKEHU I
IIPU OCJIEI0BATEIbHOM COEAMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIIa s CUIIBI TOKA MPH
napajyieIbHOM COEJUHEHUHU PE3UCTOPOB.
AHanmu3 cUTyalui MoCIeq0BaTeIbHOTO U
napajieIbHOr0 COeIMHEHNS TPOBOIHUKOB B
JIOMAIITHUX DIEKTPHUECKUX CeTSIX.

Pemienue 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA
Owma u popmyn pacdéra FJIEKTPUUYECKOTO
COIIPOTHBIIEHUS MIPHU MOCIE0BATEIBHOM U
napayieIbHOM COCTMHEHUH TIPOBOIHHUKOB.
DKcIepuMEeHTaIbHOE MOATBEPKICHNUE TIPAaBUIT
Kupxroda. Pemenue 3aga4 ¢ ucnonb3oBaHHEM
3akoHa OMa /17151 TTOJTHOM LIeTH.

Omnpenenenne pabOThl AIEKTPUIECKOTO TOKA,
MIPOTEKAIOIIEr 0 Yepe3 pe3nucTop.
OmnpezeneHre MOITHOCTH AJIEKTPUIECKOTO

oOyuJaromerocs K
M3MEHSAIOIINMCS
YCJIOBHUSAM COLIMATIBHOM
CpEeZBl.

TpynoBoe BociuTaHue.
dopMHUpOBaHUE
KYJIBTYpPBI 3J0POBBS.
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TOKa, BBIAEJISEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA,
IIPOTEKAOILEr0 YEPE3IaMIIOUKy, OT
HanpsHKEHUs Ha HEl.

[IpoBepka runoTesbl: Npu NOCIEA0BATENbHOM
COEIMHEHUH JIAMIIOYKH U ITPOBOJIOYHOIO
pe3ucTopa HalpsLDKEHUS CKIIAJbIBAIOTCSL.
N3yueHne BOJIbTaMIIEPHBIX XapaKTEPUCTHK
HEJTMHEHUHBIX 2JIEMEHTOB (JIaMITbI
HaKaJUBaHUs, TOIYIPOBOJHUKOBOTO JIMO/A).
Onpenenenne KIIJ{ HarpeBarens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU MpU
oABEME Ipy3a3JIeKTPOABUTATEIIEM.
OObscHeHHEe yCTpOWCTBA U MPHUHIIUIIA
JEHUCTBUSI TOMAITHUX JIEKTPOHATPEBATEIHHBIX
pUOOPOB.

OObsicHeHHEe MPUYUH KOPOTKOTO 3aMBIKaHUS U
MPUHLMIIA IEHCTBUS INIABKUX
NpeAoXpaHuTeNe.

Pemenue 3a1a4 ¢ ncnosib30BaHUEM 3aKOHA
Jbxoyns—Jlenna. Habmonenne
BO3HUKHOBEHUS DJIEKTPUUECKOT0 TOKA B
KUJKOCTH; B rase.

MarauTtHbIe ABJICHUS
(10 u)

ITocTossHHBIE MarHUThL. B3aumoaencraue
IIOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJIe.
MaruuTtHoe nosne 3eMIIMU €ro 3Ha4YeHUe IS
KU3HU

Ha 3emute. OnbIT Opcreaa. MarHuTHOE 1oJIe
3JeKTpUYecKoro Toka. OneIT Amnepa.
[TpMeHeHne IIEKTPOMArHUTOB B TEXHHUKE.
JleficTBHe MarHUTHOTO TOJIS HA IPOBOJAHUK
¢ TokoM. Cuna AMriepa U onpeaesneHue e
HaIpPAaBJICHUS. DJIEKTPOJIBUTaTENb
IIOCTOSIHHOT'O TOKa. Mcnonb3oBanue

HccnenoBanre MarHUTHOT'O B3aMMOJICHCTBHS
IIOCTOAHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISI TOCTOSTHHBIX
MAardmToOB HpI/I nux O6T)CJII/IHCHI/II/I 158 paSI[eJ'IeHI/H/I.
[IpoBeaeHue ONbITOB MO BU3YaIU3ALMUU OIS
IIOCTOAHHBIX MAarHUTOB.

N3yuenue siBlieHUs] HAMarHMYMBaHUS
BenecTsa. MccinenoBanue aeiCTBUSI
3JEKTPUUYECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.
[IpoBeneHue ONbITOB, JEMOHCTPUPYIOIIHUX
3aBUCUMOCTD CUJIbl B3aUMOJCHCTBUS KaTyIIKU

lenHocTH Hay4HOTO
MIO3HAHMUS.

A nanranust
oOyyarorerocst K
U3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATBHOM
CpEIBbl.

TpynoBoe BociuTaHUE.
dopMHpOBaHHE
KYJBTYPBI 310pPOBBSI.
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ANEKTPOJABUIATENIEH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

C TOKOM M MarHuTa OT CHJIbI U HaIlpaBJICHUs
TOKa B KaTyLIKE.

AHanmu3 cUTyalui MpakTUYeCKOro MPUMEHEHUS
ANEKTPOMArHuTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEITUIIHE).
N3yuenune neicTBUs MarHUTHOTO IOJIS HA
IIPOBOJIHUK C TOKOM. M3yduenue nencrBus
3JEKTPOIBUTATEIS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA YEPE3
3JIEKTPOJIBUTaTENb OT HAPSKEHUS Ha HEM.
OObsicHeHrEe PUYUH HEBBIITOTHEHUS 3aKOHA
Owma. U3mepenne KIIJ] anekrpoaBurarenbHOn
ycTaHoBKU. M3yueHune nmpakTHuecKux
MIPUMEHEHUI AJIEKTPOABUraTeNe (TpaHCIIopT,
OBITOBBIEC YCTPOMCTBA U P ).

DJIEKTPOMArHUTHasA Oneiter @apanes. SIBnenue
uHAyKIus (S 4) AJIEKTPOMATrHUTHOM MHAYKUMU. [IpaBuio

Jlenma. Dnexrporeneparop. CrocoObl
MOJTYYSHUS DJIEKTPUUECKON YPHEPTHUH.
DNEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
HMCTOYHHMKAX PHEPTUHU. JKOJOTUUECKUE
poOJIeMbl PHEPTeTHKU. TOTUIMBHbBIE
AIIEMEHTHI U JIEKTPOMOOMIIH.

[IpoBeneHue ONbITOB IO UCCIEAOBAHUIO
SIBJICHUS DJIEKTPOMAar HUTHOW MHTYKLIHH:
HCCIe0BaHUE U3MEHEHHUM 3HAUEHUS U
HaIlpaBJICHUs NHIYKIMOHHOTO TOKa. 13ydeHnne
JEUCTBHUS JJIEKTPOreHepaTopa Ha MOJCIIH.
AHanu3 NponeccoB M peleHNne Ka4eCTBEHHBIX
3aJa4, CBSI3aHHbBIX C MPeoOpa3oBaHUEM
MEXaHWYECKON YHEPTHH B DJIEKTPUUYECKYIO Ha
ANEKTPOCTAHIIMSX PA3IUYHBIX THUIIOB (HA
HEBO300HOBJISIEMBIX U BO30OHOBIISIEMBIX
MCTOYHMKAX SHEPTHUH).

— llenHoctn Hay4HOTO
MO3HAHUSL.

— Apanramus
oOyyarorerocs K
U3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATBHON
CpEnbl.

— TpynoBoe Bocniuranue.

— ®opmupoBaHue
KYJIbTYpPBbI 3J0POBBS.

PeszepBHoe Bpemst (3 vac)

9 kaace

IIpumepHbIe TEMBI,
PacKpbIBaOLIMe JaHHBIA
pa3jaes NporpamMmai,

H KOJIHYE€CTBO 4aCOB,
O0TBOJMMOE HA UX U3yYeHHe

Y4eOHoe coaep:kanue

OcHOBHbBIE BHBI 1eSITETbHOCTH YYALIUXCS
NPHU U3YYEHUH TeMbl (Ha YPOBHE Y4eOHBIX
AeHCTBH)

OcHoBHbIC HaNpPaBJIeHUS
BOCIIMTATEIbHOU
AeATEeJIbHOCTH
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Pasznen 8. Mexannueckue siBjieHus (S04)

MexaHnuueckoe
JBHKEHHE

H CIIOCOOBI ero
onucanus (12 v)

N3ydenue neiictBus
3JIEKTPOreHepaTopa Ha MOJEIH.
AHanu3 npouneccoB U peuieHue
KAaueCTBEHHBIX 3a/1a4, CBSI3aHHBIX C
peoOpa3oBaHUEM MEXaHUYECKOM
SHEPrUM B JIEKTPUUECKYIO Ha
3JEKTPOCTAHLMAX PA3JIMYHBIX TUIIOB
(Ha HEBO30OHOBISIEMBIX U
BO300OHOBIISIEMBIX HCTOYHHKAX
sHeprun). PaBHoMepHOE
MPSMOJIMHENHOE JBUYKEHUE.
HepasHoMepHOE NpsIMONMHEWHOE
nBukeHue. CpellHsAsi © MTHOBEHHAs
CKOPOCTH T€JIa IPU HEPABHOMEPHOM
JBUKEHUU. Y CKOPEHUE.
PaBHOYCKOpEHHOE NPAMOIMHENHOE
IBUKEHHE. Y CKOpeHHEe CBOOOIHOTO
nagenus. OneiTel ["anumes.
I'padmueckas uaTEpIIpETaLIUS
YCKOpPEHUS1, CKOPOCTH, IPONUIEHHOTO
IIyTH U MIEPEMEILECHUS IS
MPSIMOJIMHEWHOTO IBUKEHUSL.
JIBr>xeHue Tesia, OpOIIeHHOT0 1101
YIJIOM K TOPU3OHTY. JIBH>KEHHE O
OKpY>KHOCTH. JIMHElHas CKOPOCTb,
YIJIOBast CKOPOCTh, IEPUOJ U 4aCTOTA
oOpaleHus: Ipyu paBHOMEPHOM
JBUKEHHUH 110 OKPYKHOCTH.
CKOpocCTb U YyCKOpPEHHE MTPH ABHXKEHNN
10 OKPY>KHOCTH.

AHanu3 1 00CyXJeHIE Pa3INYHbIX IPUMEPOB
MEXaHU4eCKOro aBmxkeHusi. O0CcyxieHune
rpaHul] TPUMEHUMOCTH MOJIENIU
«MaTepuanbHas Toukay. OnucaHue peanrbHbIX
CIIy4aeB MEXaHHUECKOT'O IBH)KEHUS
pa3nuYHBIMU crioco0amu (ypaBHEHHE, TabIuIIa,
rpaduk). AHaIU3 )KU3HCHHBIX CUTYyAIlNH, B
KOTOPBIX MPOSBISIETCS OTHOCUTEIILHOCTh
MeXaHM4YecKoro ABuxeHus. Habmonenue
MEXaHUYECKOTO JIBUKCHUS Tela
OTHOCHUTEIIBHO Pa3HbIX TeNl OTCUéTa.
CpaBHeHuE MyTel U TPAEKTOPHUI JBUKEHUS
OJIHOTO U TOTO K€ Tella OTHOCUTENILHO Pa3HBIX
ten orcuéra. AHanu3 tekcra ["anumes o6
OTHOCUTEJIbHOCTH JIBWXKEHUS; BBIMIOJTHEHHE
3aJIaHAM 110 TEKCTY ONPENEIICHUE CPEAHEN
CKOPOCTH CKOJIBXEHHsI OpyCKa WIIH JBUKCHUS
HIapHKa 110 HAKJIOHHOM IJIOCKOCTH.

AHanu3 u 00CyX/IeHHe CcrocoOoB
NpUOIMKEHHOTO OTpeIeTICHUS MTHOBEHHON
CKOpOCTH.

Onpenenenne CKOPOCTH PaBHOMEPHOTO
nBrkeHus. OnpeneneHue myTu, NPOWIeHHOTO
3a JIaHHBIA TIPOMEXYTOK BPEMEHH, H CKOPOCTH
Tesa 1o rpaduky 3aBUCUMOCTH MyTH
PaBHOMEPHOTO JBM)KEHUS OT BPEMEHH.
OO6cyxeHre BO3MOXKHBIX PHHIIUIIOB
NeMCTBUS IPUOOPOB, U3MEPSIOIIIX CKOPOCTh
(cinIOMeTpoB).

Beraucnenye myTd u CKOPOCTH TIPU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBI)KCHUH TeJa.

OnpezneneHye MpONHAEHHOTO MyTH U YCKOPEHHUs

LleHHOCTH HAay4YHOTO
MIO3HAHUSL.

Ananranus
oOyuJarorerocs K
U3MEHSIOIIMCS
YCJIOBHUSAM COLIMATIBHOM
Cpenbl.

TpynoBoe BociuTaHue.
dopMHUpOBaHHE
KYJIbTYpPBI 340POBBS.
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JIBIDKEHUSI Tejla MO TpaduKy 3aBUCUMOCTH
CKOpOCTH PaBHOYCKOPEHHOTO
MNPSIMOJIMHEITHOTO ABUKEHUS Tela OT BPEMEHH.
OrnpeneneHne yCKOpeHUs Tena npu
PaBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue ABMKEHUS Tena, OpPOIIEHHOTO
IO/l YTJIOM KTOPU3OHTY.

W3mepenue neproaa U 4acTOThl OOpaIieHus
TeJa M0 OKPY>KHOCTHU. Pelenue 3aiay Ha
oIpezesieHne KNHEMaTHYEeCKUX XapaKTEePUCTUK
MEXaHUYECKOTO JBUKEHUS Pa3IMYHbIX BUOB.
Pacno3naBanue u npubanKEHHOE ONUCaHKE
Pa3IMYHBIX BUJIOB MEXAHUYECKOTO JBUKEHHUS B
MIPUPOJIC U TEXHHKE.

B3aumoneiicrBue e (264)

Bexrop cunbl. PaBHogelcTBYrOIIast
cuna. [lepsbiii 3akoH HproTOHA.
Bropoii 3akon HeroTona. Tpetuid
3akoH Herotona. [IpuHimn
cyneprno3uuuu cui. Cuiia ynpyrocTu.
3akoH ['yka. Cuna TpeHus: cuiia
TPEHUs CKOJIbKEHUS, CUJIAa TPEHUS
TOKOSsI, IPYTUE€ BUBI TPEHUS.
Koaddunment tpenus. JBrxkenue ten
10 OKPYKHOCTH TIO]T IEUCTBHEM
HECKOJIbKUX CUJI. 3aKOH bepHyim u
MOABbEMHAS CHJIA KPBLIA.
CoBpeMeHHbIE JIeTaTeIbHbIE
ammaparsl, Cy/ia Ha TI0JIBOTHBIX
KpPBUIbSIX, aHTUKPBLJIO HA CKOPOCTHBIX
aBToMOOWIIAX. [[BIKeHME TToe3ia Ha
MarHuTHoOM noayiike. Cumna TSKECTH
Y 3aKOH BCEMUPHOTO TATOTCHHUSI.
JIBr>KeHUE Tesl BOKPYT

Habmtoienue u 00CyXAeHHE OTBITOB C
JBIDKCHHUEM TeJja MPU YMEHBIIICHUH BIUSHUS
JIPYruX Tell, NPEnITCTBYIOMIMX ABUKEHUIO.
Amnanm3 Tekcta ["anumes ¢ onucanueM
MBICJIEHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH WHEPIINU;
BBHITIOJTHEHHE 33/IaHUI 110 TEKCTY (CMBICIIOBOE
yreHue). O0cyx1eHne BO3MOKHOCTH
BBITIOJIHEHUS 3aKOHA MHEPLIMH B PA3JIMYHBIX
cucremax orcuéra. Habmronenue u
00CyXIeHE MEXaHNYECKHX SIBJICHUH,
MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U
YCKOPEHHOM JIBIDKEHHH OTHOCHTEIHHO
kaOuHeTa Qu3uku. J{elCTBUS ¢ BEKTOpaMU CHIT:
BBITIOTHEHHE 3aJaHUH O CITOKEHUIO 1
BBIUUTAHUIO BEKTOPOB. HaOmronenue u/vnm
MIPOBE/ICHHUE OIBITOB, JEMOHCTPUPYIOIINUX
3aBUCUMOCTbh YCKOPEHHUSI TeJa OT

lennoctr Hay4HOTO
MIO3HAHUSL.

Ananranus
oOyyarormierocst K
U3MEHSIOIINUMCS
YCJIOBHUSAM COLIMATBHON
CpEnbl.

TpynoBoe BociuTaHue.
dopMHpOBaHHE
KYJIbTYpPBI 3J0POBBS.
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I'PaBUTALMOHHOIO IIEHTPa(B TOM
yucie miaHeT Bokpyr CosHua)
IIepBasg kocMHuUYECKast CKOPOCTh
HesecomocTs u neperpysku
PaBHOBecue marepuanbHON TOUKU
AbcoutoTHO TBEPAOE TENO
PaBHOBecue TBEpIOTO TENIA C
3aKpENJIEHHON OCBIO BpaILlCHUs
Mowment cuibl LieHTp TsxecTH

IIPUJIOKEHHOM K HEMY CHJIbI U MACChI TEJIa.
AHanu3 1 00bsICHEHHE SBICHUH ¢
MCII0JIb30BaHUEM BTOpOro 3akoHa HeroToHa.
Pemenne 3ama4 ¢ UCIONIB30BAaHUEM BTOPOTO
3akoHa HploTOHA M IIpaBUiIa CIOKEHUS CHIL.
HccnenoBanue 3aBUCHUMOCTH PACTSIKCHUS
(medopmanum) NpyKUHbI OT MPUIIOKEHHON
cuibl. Onpeznenenue KECTKOCTH NPYKUHBI.
AHan3 CUTyalui, B KOTOPBIX HAOIIOAAI0TCS
ynpyrue aedopmarum, 1 ux o0bsICHEHHUE ¢
HCIIOJIb30BaHNEM 3aKoHa ['yka. Pemenue 3agau
C HCIIOJIb30BaHKMEM 3aKoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI
CKOJIBJKEHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS.
OOcyxIeHne pe3yJIbTaTOB UCCIICIOBAHMUS.
Onpenenenue KodpGUIMEHTa TPEHUS
CKoJIb)KeHus1. M3MepeHue cuiibl TpeHus MOKOsI.
Pemenue 3anau ¢ ucnonb3oBaHueM (HOPMYIIbI
JUISL CUJIBI TPEHUS CKOJIBKECHHS.

AHanIu3 NpaKTUYECKUX CUTYallui U peleHue
3a]1a4, CBA3aHHBIX C JBIKCHUEM TEJ 110
OKPYXKHOCTH TOJ] IEUCTBUEM CHJI TPEHUS UITU
YIPYTOCTH.

AHanu3 IBMKEHUS TeJ TOJIbKO MOJ| JeHCTBUEM
CHJIBI TSDKECTH —CBOOOIHOTO TaICHHS.
OObsicHEHHE HE3aBHCUMOCTH YCKOPEHHUS
CBOOOJTHOTO MaJIeHUs OT MACChI Tea.
[IpoBenenune u 0OBICHEHHE OIIBITOB,
JIEMOHCTPHUPYIOIINX JEHCTBUE 3aKOHA
bepryu.

O1eHka BETMYMHBI CUIIBI TATOTEHUS,
JEHCTBYIOIIEN MEXIY ABYMS TEIAMM.

AHanu3  JIBUKEHHMS HEOECHBIX Tel TOA
JeNCTBUEM CHJIBI TATOTEHUS (c
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UCTIOJIb30BaHUEM JIOTIOTHATEITLHBIX
HCTOYHHKOB uHdopmarun) MC —
ACTPOHOMUS).

Pemenne 3amauy ¢ MCMHONB30BAaHHMEM 3aKOHA
BCEMHPHOTO TATOTCHHS H  (QOpMYyNsl I
pacuéra CUJIbI TSKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHPHOTO TATOTEHHS; BBIITOJHEHHUE 3a/1aHU
M0 TEKCTY (CMBICTIOBOE UTEHHUE).

Habmronienue u o0cyx/1€eHHUEe ONBITOB 10
M3MEHEHHUIO Beca TeNaInpu YCKOPEHHOM
JIBUKCHHH.

AHanu3 ycIoBHi BOSHUKHOBEHHSI HEBECOMOCTHU
u neperpy3ku. Pemenue 3aia4 Ha onpeseneHue
Beca Tella B Pa3IMYHBIX YCIOBHSIX.

AHanu3 cuii, JEUCTBYIOIIUX HA TEJIO,
nokosimeecs: Ha onope. Onpeenenye eHTpa
TSKECTH Pa3IMYHbIX Tell

3akoHbI coxpaHenus (12

1)

I/IMHy.]'ILC Tena. 3MeHeHne HUMITyJIbCA.

Nmnynbe cunsl. Yopyroe u
HEYIIPYroe B3auMOJICHCTBUE. 3aKOHBI
M3MEHEHHUS U COXPAHEHUSI UMITYJIbCA.
PeakTuBHOE ABMKEHHE.
Mexannueckasi paboTa U MOIIHOCTb.
Pabota cun TsKecTH, ypyrocTH,
TpeHus. CBsA3b SHEPTUU U pabOTHI.
IloTeHunanpHas 3HEprUs Tena,

IMOAHATOTO Had IMMOBEPXHOCTHIO 3€EMIIH.

[ToreHmanpHas JHEPTUS CHKATOU
MPYKUHBI.

Kunernueckas sneprus. Teopema o
KMHETHYECKOM YHEPTUU.

3aKOHbI U3MEHEHHUS U COXPaHEHUs

HaGnronenue u o0CykaeHHE OIBITOB,
JEMOHCTPHUPYIOIIMX Nepeady UMITyJIbca pU
B3alMOJCUCTBUY TEJ, 3aKOH COXPAaHEHUS
HMITYJIbCA TIPH a0COJIFOTHO YIIPYTOM U
HEYIPYroM B3aUMOACHCTBUHU TEIl.

AHanu3 cUTyaluii B OKpY>KaroIIeH KU3HU C
MCII0JIb30BaHNEM 3aKOHA COXPAaHEHUS
UMITyJIbCa.

PacniosHaBaHue SBJIEHMSI pEaKTUBHOTO
JIBUXKEHUS B npupoaen texHuke (MC —
ouonorus).

[IpumeHeHne 3aK0Ha COXpaHEHHsI UMITYJIbCa
JUIsl pacy€Tape3ysbTaToB B3aUMOJIECHCTBUS TeEl
(Ha mpuMepax HEeympyroro B3auMoOJICHCTBUS,
YIPYTOro HEHTPAIbHOIO B3aUMOJEHCTBHSI ABYX

IHenHocTH Hay4HOTO
MIO3HAHMUS.

A nanranus
oOyyarorerocs K
U3MEHSOIIUMCS
YCJIOBHUSAM COLIMATBHON
CpEnbl.

TpynoBoe BociuTaHue.
dopMHpoBaHHE
KYJBTYPBI 310POBBSI.
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MEXaHUYECKON SHEPTHUH.

OJIMHAKOBBIX TEJl, OAHO U3 KOTOPBIX
HETIOABHKHO).

Onpenenenne pabOTHl CUIIBI TPEHUS TIPU
PaBHOMEPHOM JABM)KCHUH TeJNa 110
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue padboOThl CUIIBI YIIPYTOCTH IIpU
OABEME I'Py3aC UCIIOIb30BAHUEM
HEMOABMKHOTO U MOJBHKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

W3mepeHune NOTEHIMAIBHON dHEPIUU yIpyro
ne(OpMHUPOBAHHON NIPYKUHBIL.

W3mepeHne KMHETUYECKOW SHEPTUH Tella 110
JUIMHE TOPMO3HOTOIIyTH.

OKCIIEpUMEHTAIBHOE CPAaBHEHUE W3MEHEHUs
MOTEHIMAIBHON 1 KHUHETUYECKOM DHEPIUM Tela
IIPY IBUKEHUH 110 HAKJIOHHOW IIJIOCKOCTH.
DKcrnepuMeHTaIbHAas IPOBEPKA 3aKOHA
COXPaHEHUs MEXAHUYECKOU SHEPTUU IIPU
CBOOOJTHOM Ta/ICHUH.

IIpuMeHeHne 3aKk0Ha COXpaHEHUs
MEXaHUYECKOHN HEPTUH Ul pacuéra
MIOTEHIMAIBHON N KHHETHYECKOW YHEPTUH
Tena.

Pemenne 3amad ¢ UCIONb30BaHUEM 3aKOHA
COXpaHEHHs] MEXAHUYECKOW DHEPIUM.

Pa3znen 9. Mexanudeckne Kojedanusi 1 BOJHBI (18 1)

Mexanunueckue KO.]'[eﬁaHHﬂ
(10 u)

KomnebaTenpHo€e ABUKEHUE.
OcCHOBHBIE XapaKTEPUCTUKH
KOJICOaHMIA: TIEPUO/I, 4acTOTa,
aMILUTUTY/IA.

I"apmonunyeckue konedaHus.
3aryxaromue KoneOaHusl.

Breinyxxaennsie konebanus. Pezonanc.

MareMaTH4ecKuil ¥ NPYKUHHBINA

HaOmronenne koixeb0aHuii IO TENCTBUEM CHII
TSOKECTH U YIPYTOCTH M OOHApYKEHUE
MOAOOHBIX KOJIEOAHUH B OKPYIKAIOIIEM MHPE.
AHanu3 xonebaHuii Tpy3a Ha HUTH U Ha
npyxuHe. OnpeaeneHne 9acToThl KoJIeOaH
MaTEeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB.
HaOmronenne u 00bsICHEHNE SABJICHUS
pe3onanca. MccnenoBanue 3aBUCUMOCTH

— llenHOCTH Hay4HOTO
TTO3HAHMS.

— Apanranms
oOyuarorerocs K
W3MEHSIOIIUMCS
YCIIOBHSIM COLIMATIBHOM
CpEIbl.

— TpynoBoe Bocniutanue.
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MaATHUKU. [IpeBpalienue sHepruu
IIpU KosieOaTeabHOM JIBUKEHUU.

nepuoaa KojieObaHu MOIBEIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH

[TpoBepka HE3aBHUCHUMOCTH TIEpHOAA
KOJICOaHUH TPy3a, MOJBEHICHHOTO K JICHTE, OT
MAacchbl Tpy3a.

Hab6nronenue u o0CyX1€HHE OIBITOB,
JEMOHCTPHUPYIOIINX 3aBHCUMOCTh TIEPHOAA
KOJICOAHUH TIPY>KUHHOT'O MasiTHHKAOT MacChl
rpy3a " )KECTKOCTHU IPYKHUHBI.

[TpuMeHeHre MaTEeMaTHYECKOTO U IPY>KUHHOTO
MasITHUKOB B Ka4eCTBE MOJICJICH ISl OTIMCAHUS
KOJICOAHUH B OKPYXKAFOIIIEM MHPE.

Pemenwne 3a1a4, CBI3aHHBIX C BEIYUCICHHCM
WJIU OLIEHKOM YacTOTHI (TIepHojia) KoJieOaHu .

— ®opmupoBaHue
KYJIBTYPBI 3J0POBBS.

MexaHu4eckue BOJIHBI.
3ByK
(8 4)

Mexannyeckue BoaHbl. [IpononpHbIe
U nornepevHbie BOJIHbI. CBOWCTBA
MEXaHWYECKUX BOJIH: HHTep(EepeHIIHs
u qudpaknus J[1MHa BOJIHBI U
CKOPOCTb €€ pacpOCTPAHEHHUSI.
MexaHn4eckue BOJIHBI B TBEPAOM
TeJle, ceiCMHYECKIE BOTHEI.

3ByK. PacnipocTpanenue u oTpaxxeHue
3ByKa. [ pPOMKOCTB3BYyKa U BBICOTA
ToHa. Pe30HaHC B aKyCTHKeE.
WHupa3Byk u yapTpa3ByK.
Hcnonbs3oBanue yiabTpa3ByKaB
COBPEMEHHBIX TEXHOJIOTHSX.

OOGHapyXeHHUE U aHAJIU3 BOJIHOBBIX SIBJICHUI B
okpyxaromieMm Mupe.Habmronenue
pacmpocTpaHeHUS TMPOJIOIBHBIX U MOTIEPEYHBIX
BOJIH (Ha MOJZIeNIN ) U OOHapyKEeHUE
AHAJIOTMYHBIX BHJIOB BOJIH

B MpUpoJie (3BYK, BOASIHBIE BOJIHBI).
[TocTaHOBKA OIBITOB IO HAOJIOICHUIO
uHTepdepeHn uaudpakiuy BOJIH Ha
MMOBEPXHOCTH BOJBI. BRIUUCIICHHE THHBI
BOJIHBI I CKOPOCTU PaCTIPOCTPAHECHHUSI
3BYKOBBIX BOJIH.

Habmronenue siBieHns OTpaskeHus 3BYKOBBIX
BOJTH.

Pemenwne 3agay, CBSI3aHHBIX C
pacmipocTpaHEeHHEM U OTPAKESHUEM 3BYKa B
pa3IMYHBIX Cpeaax.

AHaJIN3 JaHHBIX O PETUCTPAIHH
3eMJIETPSCEHUN U B3PHIBOB CIIOMOIIBIO
CECMUYECKUX BOJIH.

DKCIepUMEHTAIBHOE ONpeACIICHUE TPAHUI]

— lleHHOCTH Hay4HOTO
MTO3HAHUS.

— Apanranus
oOyuarorerocs K
WM3MEHSFOIIUMCS
YCIIOBHSIM COLIMATIBHOM
Cpenbl.

— TpynoBoe BocniuTanue.

— ®opmupoBaHue
KYJIbTYPbI 3J0POBBA.

43




YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHHIA.
HaGnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT
4acTOTHI (B TOM UHUCIIE C UCIIOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTpyMeHTOB). Habmtonenue u
0O0BsICHEHHUE SABJICHUSI AKyCTUYECKOTO
pe3oHaHca. AHaJIU3 OPUTMHAIBHOIO TEKCTa,
MOCBSIIEHHOTO MCIOJb30BAaHUIO 3BYKa (MU
yIBTPa3ByKa) B TEXHUKE (IXOJIOKaLMs,
yJIbTPa3ByK BMEIUIIMHE U P ); BHIIIOJHEHUE
3aJJaHUH 110 TEKCTY (CMBICIOBOE YTEHUE).

Pa3znen 10. DinekTpoMarHuTHOE 10JIe U YJIEKTPOMATHUTHBIE BOJIHBI (8 1)

DJIEKTPOMATHUTHOE T10JIe ¥
3JIEKTPOMATHUTHBbIE BOJHBI
(6 4)

DIEeKTpOMarHuTHOE IoJe.
DneKTpoMarHuTHeIe BoJHbI. CBOMCTBA
ANEeKTpoMarHuTHeIX BoJH. [lkana
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonb30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JUI1 COTOBOM CBSI3U.
Pamuonoxanus. KocMuueckas cBsi3b.
DneKTpOMarHuTHas MpUpo/ia CBETA.
Ckopoctb cBeTa. BonHOBBIE CBOMICTBA
cBeTa: MHTephepeHns U Tu(pakius.

[Toctpoenue paccyxaeHuii, 000CHOBBIBAIOIINX
B3aWMOCBSI3b JIEKTPUIECKOTO M MAarHUTHOTO
MIOJICH.

DKCIepUMEHTAIbHOE U3yYCHHE CBOWCTB
AIIEKTPOMArHUTHBIX BOJIH (B TOM YHUCJIE C
MOMOIIbI0 MOOMJIBHOTO TeJie- hoHa).

AHann3 peHTreHOBCKUX CHHUMKOB
YeJI0OBEYECKOT0 OpraHu3Ma.

AHanM3 TeKCTOB, OMUCHIBAIOIINX MPOSIBICHUS
AIIEKTPOMArHUTHOTO M3ITyYeHHS B IPUPOJIE:
JKUBBIE OpPTaHU3MBI, U3JIy4eHUsI HEOECHBIX T
(CMBICIIOBOE UTEHHE).

[TpoBeneHue U aHaJIU3 OIBITOB,
JNEMOHCTPUPYIOIIUX HHTEP(HEPEHITUIO U
mudpakiuio cBeta. Pacro3naBanue u aHanus
Pa3IMYHBIX MPUMEHEHHH AJIEKTPOMAarHUTHBIX
BOJIH B TEXHHKE.

Pemenune 3amau ¢ uicrions3oBaHueM (HopMy
JUTSI CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH,
JUTMHBI BOJTHBI M YaCTOTHI CBETA.

lennoctr Hay4HOTO
MIO3HAHUSL.

Ananranus
oOyyaromierocs K
M3MEHSIOILUMCS
YCJIOBHUSAM COLIMATBHOM
Cpelbl.

TpynoBoe BociuTaHue.
dopmMupoBaHHE
KYJIbTYpbI 3J0POBBS.

- DKOJIOTHYEeCKOe
BOCIMTAHUE

Pa3nen 11. CBertoBble siBjienus (164)

3aKoHBI pacnpocTpaHeHUs!
cBera (7 4)

JlydeBas MOJIeNb CBETA U
reoMeTpuyecKkas ontuka. Mictounuku

Habmronenne onbIToB, AEMOHCTPUPYIOLIIX
SBJICHUE TIPAMOJIMHEWHOIO PacpoCTPaHEHUS

[lenHOCTH Hay4HOTO
TIO3HAHMSL.
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csera. [IpsamonuneitHoe
pacrpocTpaHeHHe cBeTa. 3aTMEHHUs
Connua u Jlynsl. OTpaxxeHue cBeTa.
[Tnockoe 3epkasio. 3aKOH OTpaXKEHUS
csera. [locTpoenune n3o0paxeHui,
C(OPMHUPOBAHHBIX 3E€PKATIOM.
[Ipenominenue cBera. 3akoH
IIPEJIOMIICHUS CBETA.

[TonHoe oTpakeHue cBera.
Vcrnonb30BaHue MOJIHOTO OTPAXKEHUS
B ONTHYECKUX CBETOBOJAX,
OIITOBOJIOKOHHAsI CBA3b.

cBeTa (BO3HMKHOBEHUE TEHU U TOJY-TEHHU), U
UX UHTEPIpETAIHs C UCIIOJIb30BAaHUEM
MOHSITHSI CBETOBOTO JTy4a.

OObsicHEeHHE U MOJICTMPOBAHKE COJIHEYHOTO U
JIYyHHOTO 3aTMeHui. MccnenoBanue
3aBHCHMOCTH YTJIa OTPa’KeHHUs CBETOBOTO Jy4ya
OT YIJIa MaJICHUS.

W3ydeHue cBOMCTB U300pa>keHUs B INIOCKOM
3epkaine. HaOmroeHrne u 0ObSICHEHUE OIBITOB
0 TMOJIYYEHUIO U300paKeHUI B BOTHYTOM U
BBIITYKJIOM 3epKaJiaX.

Habmtonenue u 00bsCHEHUE OTBITOB 110
MIPEIIOMIICHHUIO CBETA HA TPAHMIIC PA3IAIHBIX
Cpell, B TOM YHCJI€ ONBITOB C BHYTPEHHUM
OTPAKCHHUEM.

HccnenoBaHue 3aBUCIMOCTH yTJia
MIPEIIOMIICHUS OT yIJIa MMaJICHUsI CBETOBOTO
Jy4ya Ha TPAHHULIE «BO31yX—CTEKIIO».
Pacnio3naBanue SBJICHHUI OTpaKeHUS U
MIPEJIOMJICHUST CBETaB TIOBCETHEBHOM KU3HHU.
AHanu3 U 00bSICHEHHE SIBJICHHS ONITHYECKOTO
Mupaxa. Pemrenne 3amad ¢ UCTOIB30BaHUEM
3aKOHOB OTPA)XEHUS W MPETOMIICHHS CBETA.

— Apanranus

oOyuJaromerocs K
M3MEHSAIOIINMCS
YCJIOBHUSAM COLIMATIBHOM
CpEelBl.

TpynoBoe BociuTaHue.
dopMHUpOBaHUE
KYJIBTYPBI 3J0POBBS.

JIMH3BI U onTHYECKHE
npu6opsI (7 4)

JInnza, xon nyuen B nuH3e. Popmyna
TOHKOM JH3bIL. [locTpoeHue
n300pakeHuH, cHOPMHUPOBAHHBIX
TOHKOU JIMH30M.

Onrtuueckas cuctema (oToarnmapara,
MHKPOCKOIIA U TEJIECKOIIA.

I'maz xak onrTudeckas CUCTEMA.
bim3opykocTh M 1abHO30PKOCT.

[Tony4yenne n300pa>keHU € TTOMOIIBIO
cobuparoIie U paccenBarolieH JIMH3.
Onpenenenue GOKYCHOTO pacCTOSHUS U
ONTHUYECKOMN CHUJIBICOOMpAIOIIEeH JTMH3BI.
Pemenue 3amau Ha mocTpoeHue M300paKeHUH
B COOMpAIOIIECH UpacCEenBAIOIICH JTMH3aX.
Pemenue 3aau Ha mpuMeHeHHE (HOPMYIIbI
JIMH3BL.

AHanu3 ycTpoicTBa U IPUHIIMIA IEHCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB:
¢doroanmnapara, MUKPOCKOINA, TEJIECKOIA

HenHocTH Hay4HOTO
MIO3HAHMUS.

A nanranust
oOyyarorerocs K
U3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATBHOM
CpEIBbL.

TpynoBoe BociuTaHHeE.
dopMHupOBaHHE
KYJBTYPBI 310POBBSI.
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(MC — 6uonorusi, acCTpPOHOMHUS ).

AHanmu3 siBIeHUH 0JIM30PYKOCTH U
JaTbHO30PKOCTH, TPUHIIUIIA ACHCTBUS OUKOB
(MC — Guosorusi).

Paznoxxenue 0Oesoro csera
B cleKTp (2 )

Paznoxxenue Oemoro csera

B crnekTp. OnbiTel HhtoTOHA.
CrnosxeHue CeKTpaIbHbIX 1[BETOB.
Jucnepcus cera.

Hab6nronenue u 00bsICHEHNE OIIBITOB 110
Pa3JI0kKEHUIO OEJIOro CBETa B CIIEKTP.
Hab6nronenue u 00bsICHEHNE OIIBITOB 110
MOJIYYEHHUIO OCJIOTO CBETAa MPH CIIOKCHUU CBETa
pa3HbIX 1IBETOB.

[TpoBeaeHUE 1 00BICHEHUE OIBITOB I10
BOCIIPHSITHIO [[BETA MTPEIMETOB IPU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (DUIIBTPBI
(LIBETHBIE OYKH).

LlennocTn Hay4HOrO
MO3HAHMUSL.

Ananranys
oOyyarormierocst K
U3MEHSIOIIUMCS
YCIIOBHSIM COLIMAJIBHOM
Cpeabl.

TpynoBoe BociuTaHHE.
dopMupoBaHUE
KYJIbTYPbI 3J0POBBS.

Paznen 12. KanroBble siBjaenusi (18 1)

Hcnyckanue
1 NOIJIOLICHHE CBeTa
aromoM (4 1)

OmnpiTel Pesepdopaa u mimanerapaas
Mojienb aromMa. Mojenb atoMa bopa.
Hcnyckanue v MoOroneHue cBera,
aromoM. KBaHTEI. JInHeiuaTeie
CIIEKTPBI.

O6cyxnenue uenu onbiToB Pezepdpopaa no
HCCJICIOBAaHUIO aTOMOB, BBIIBM)KCHHE THIIOTE3
0 BO3MOYKHBIX PE3yJIbTaTax OMBITOB B
3aBUCUMOCTH OT MPEJIOIAraéMoro CTpOeHus
aTOMOB, )OPMYITMPOBAHHE BHIBOJIOB U3
pe3ynbTaToB OMbITOB. OOCyXKIeHNE
MPOTUBOPEUUH TJIAHETAPHOU MOJIEIN aToMa
Y OCHOBaHMM I rumnore3sl bopa o
CTAIlMOHAPHBIX OPOUTAXJIEKTPOHOB.
HaOmroneHue CIUTONIHbIX ¥ IMHEHYAThIX
CIIEKTPOB M3Ty4EHUS PA3JINYHBIX BEIIECTB.
OO0ObsicHeHHE TUHEWYAThIX CIIEKTPOB
W3JIYYCHHS.

[HennocTr Hay4HOTO
MO3HAHUSL.

Ananranus
oOyuarorierocs K
M3MEHSIOIUMCS
YCIIOBUSAM COLUAIbHON
Cpenbl.

TpynoBoe BocriuTaHue.
- ®opmupoBanue
KYJIBTYPBI 30POBbSI.

CTpoeHue aTOMHOIO siipa
(79)

PannoaktuBHOCTE. Anbda-, 6eTa- u
ramma- usnydeHnus. CTpoeHue
aTOMHOTO siipa. Hyknmonnast Mmojens
aTOMHOTO sifgpa. M30Tomsl.
PannoakTrBHBIE TpEeBpaIlCHUS.

[Iepnon nomypacnaga aTOMHBIX SIED.

OO6cyxeHre BO3MOXKHBIX THIIOTE3 O MOJEIISX
cTpoeHus sapa. OnpeeneHne cocTaBa sjep
0 33JJaHHBIM MAaCCOBBIM U 3apsI0BBIM YHCIIAM
U TIO TIOJIO’KEHUIO B TIEPHOIMYCCKON CHCTEME
anemeHToB (MC — Xumus).

Penrenue 3amau Ha aHaM3 U3MEHEHHSI COCTaBa

lennoctr Hay4dHOTO
MO3HAHMUSL.

Apanrarnust
oOydJaromerocs K
M3MEHSIOIIUMCS
YCJIOBHUSAM COLIMATIbHON
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JlercTBUS paJuOAKTUBHBIX U3JIy4CHUU
HAa >KMBBIC OPIaHU3MBI. 3aIUTa OT
PaaMOAKTUBHOIO U3JIy4YCHHUS.

sJipa ¥ €ro MOJIOKEHHUS! B MEPUOTUIECKOM
cucreMe npu -paguoaktuBHocTH (MC —
XUMHUS).

HccnenoBanue TpeKOB -4acTULL 110 TOTOBBIM
dororpadusm. OOHapYyKEHUE U U3MEPEHUE
paanalnroHHOro (hoHa C MOMOIIBIO T03UMETPA,
OIICHKA €T0 MHTEHCUBHOCTH.

Anann3 OMOJIOTHYECKUX U3MEHEHUH,
MPOUCXOAAIINX MO IEUCTBHEM
paanoakTuBHbIX usnydeHuit (MC —
ouomnorus). [Ipumeps! UCIIOTB30BAHUS
paZnoaKkTUBHBIX U3nydeHuil B menuuune (MC
— Ouosorus).

Cpelbl.
TpynoBoe BocruTaHue.
dopmupoBaHUe
KYJIBTYPBI 37J0POBbSI.
DKOJIOTHYECKOE
BOCIIUTaHUE

Snepubie peakunu (74)

SnepHbie peakyu. 3aKOHbI
COXpaHEHUS 3apsAI0BOTO

Y MacCOBOI0 YMCEN. DHEPrusi CBIA3U
aTOMHBIX sijiep. CBA3bMaCCHI U
sHepruu. Peakium cuHTe3a u eneHus
snep. Mctounuku sueprun ConmHIan
3BE31. SInepHas SHepreTHka.
DKOJIOTHYECKHUE TIPOOIIEMBI SIACPHON
SHEPTeTUKHU.

[TpuMepbl HCTIOTB30BaHKS 3aKOHOB
COXpaHEHHsI MACCOBBIX M 3apSA0BBIX YHCEI IS
OIIPEICIICHUS PE3YJIbTATOB SJACPHBIX PEAKIIHIA;
aHaJIM3 BO3MOYKHOCTH HJIM HEBO3MOXXHOCTHU
SICPHOW PEAKIIHH.

OrieHKa PHEPTUU CBSA3M sIep C
UCIONIb30BaHUEeM (opMYyIbl DHHIITEHHA.
OOcyxIeHne MEePCIEeKTHB UCTTOJIH30BAHUS
YIpaBIIEMOro TEPMOSACPHOTO CHHTE3A.
OO0cyx1eHre 3K0JI0THYeCKUX MpoOeM u
NPEUMYLIECTB, CBA3aHHBIX C SAEPHOMN
sHepretuxkoit (MC — skosorusi).

lennoctr Hay4HOTO
MIO3HAHUSL.

Ananranus
oOyyaromierocs K
U3MEHSOILIUMCS
YCJIOBHUSAM COLIMATBHOM
CpEnBbl.

TpynoBoe BociuTaHue.
dopMHUpOBaHHE
KYJbTYPBI 3J0POBBS.
DKOJI0ru4ecKoe
BOCIIUTaHUE

IloBTOpHUTEIHLHO-0000IAK0IIHIT MOAYJIb (24 4)

CucremaTtuzanus u
000011eHNe TPEIMETHOTO
COJIepKaHMsI

U OMBITA IEATEIbHOCTH,
MPUOOPETEHHOTO TIPHU
U3YUYE€HHH BCEro Kypca
(10763500971

O06001eHre coepKaHus KaxI10ro 13
OCHOBHBIX Pa3/IeNoB Kypca PU3UKHU:
MeXaHHYECKHE, TEIUIOBEIE,
3JI€KTPOMAarHUTHbBIE, KBAHTOBBIE
SIBJICHUS.

Peanuzauus n naneHeiiiiee pa3puTue
y4eOHBIX JeHCTBHI,
00eCIIeYnBAIOIINX JOCTUKCHHE

Pemenne pvaéTHI)IX 1 Ka4C€CTBCHHBIX 3a/1a4,
OTHOCSIIMXCS K Pa3IMYHBbIM pa3fesiaM U TeEMaM
Kypca (GU3HKH, B TOM YHCIIE 3a]1ad,
MHTETPUPYIOLINX COJIEP/KaHUE PA3HBIX
pa3zenoB. Beinonnenue nabopatopHsix paboT
U OTIBITOB (BKJIIOYast pabOTHI U OIBITHI U3
nepeyHei K pas3zenam Kypca) B yCIOBUSIX
CaMOCTOSITENIBHOTO TJIAHUPOBAHUS

[HennocTn Hay4HOTO
TIO3HAHMS.

Ananranus
oOyuatorerocs K
WU3MEHSIOIIUMCSI
YCIIOBHSIM COLIMAJIbHOM
CpEIbl.

TpynoBoe BociUTaHHE.
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MPEIMETHBIX U METa-MPEIMETHBIX
pe3yIbTaTOB OOY4YCHHMS,
(hopMUPOBAHHE €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH: OOBSICHEHUE U
OIMMCaHue SIBJICHUM Ha OCHOBE
NpUMEHEHUsI (GU3NYCSCKUX 3HAHHH,
HCCIIeN0BaTEIbCKUE ACHCTBHUS
(BBIIBMDKEHHE THUITOTE3, TOCTAHOBKA
LIEJIA U TUIAHUPOBAHUE UCCIIENOBAHHUS,
aHaJIM3 JIaHHBIX U MOJIyYE€HHE
BBIBOJIOB).

MPOBEJICHUS MCCIIE0BaHNUs, BEIOOpa U
000CHOBaHHUS METO/1a U3MEPEHHUS BEJINYMH,
COOPKH IKCIIEPUMEHTATHHON YCTAHOBKHU.
BrlimontHeHHE TIPOOIEMHBIX 3aIaHUIA
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a1aHUS IO €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH), B TOM YHUCJIE 3aJJaHUH C
MEXIPEAMETHBIM COJiep>KaHueM. Brinonnenue
Y 3al[UTa TPYNIOBBIX UM HHIUBUTYaTbHBIX
MIPOEKTOB, CBSI3aHHBIX C COACPKAHUEM Kypca
du3uku.

— ®opmupoBaHue
KYJbTYPbI 3J0POBBAL.

— KoJIOTHYEeCKOoe
BOCITMTaHUE
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Y4eOHo-MeTOoAMUYECKOE 0OOecieueHHe 00Pa30BaTeJIbHOI0 Mpouecca

Oobs3aTesibHbIE YUeOHbIe MATEPUAJIbI VISl YYEHHKA:

«Dusnka. 7 kiacey. llepeimkua A.B. YaeOHUK 17151 00111€00pa30BaTEbHBIX YUPSKICHUH. S-¢
m3nanue - M.: Jlpoda, 2021

«Dusnka. 8 kmaccey. [eppimkun A.B. YueOHUK 1t 00111€00pa30BaTeIbHBIX YUPEIKICHHMA.S-¢
uznanue - M.: Jlpoda, 2021

«Dusuka. 9 kmacey. Ileppimkun A.B. T'yrauk E.M. YueOGHuk mns oOrieoOpa3zoBaTeabHbIX
yapexaeHuit. 17-e uzganue - M.: [Ipoda, 2021

MeToauyeckue MaTepuasibl AJsl YYUTEJIs
«Dusuka. 7 kinacey. @unonosud H.B. Meroandeckoe nocodue k yueouuky A.B. Ilepspimkuna
«Dusuka. 8 kiaccy. @unonosuu H.B. Meroaudeckoe nocodue k yueonuky A.B. Ilepbimknna
«Dusuka. 9 xknace». Gunonosud H.B. Metonudeckoe nocodue k yueOnuky A.B. Ileppikuna
Ludposbie 00pazoBaTeIbHbIe pPecypchbl H pecypchl CeTH HHTEPHET

KommiexT marepuanoB «®u3uka 7 kinacey, «Pusnka 8 kiace», «Pusuka 9 xknace» (DVD:
BUJICOYPOKH, TECTHI U MPE3CHTAIMN ), Tpou3BoauTeNb videouroki.net, 2021 r.
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