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Jlannast pabouas mporpamMma 1o ¢GU3MKEe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs
COCTaBJIEHA Ha OCHOBE MOJOXEHUN U TpeOOBaHUH K pe3yabTaTaM OCBOEHUS Ha 0a30BOM ypOBHE
OCHOBHOM  00pa3oBaTeNbHOM  HPOTpaMMbl,  TPEACTABICHHBIX B  T'OCYAapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTe OCHOBHOTO OO0IIero o0pa3oBaHus. Takke OCHOBHBIM OPHEHTHPOM
IIPY COCTABJICHUH MEJaroroM JaHHOW paboueil mporpammsl 1o Gusuke sBisorcs llpumepHsie
paboune TporpaMMmbl OCHOBHOTO OOINETO M cpeaHero oOmiero oOpa3oBaHHS MO y4eOHOMY
peIMeTy, ¥ MPEeXk/Ie BCEro Cielyrolias IporpaMma:

IIpumepnasi padoyasi mporpaMmMa OCHOBHOro o01ero oopasoBanusi «DU3HKa».
bazoBsiii yposens. [l 7-9 kitaccoB oOpazoBaTenbHbIX opranu3anuid. — Jlonenk: Mcroku, 2022.

HHOACHUTEJBHAA 3AIIUCKA

Conepxanue IIporpammsl HaripaBiaeHO Ha GOPMHUPOBAHNE €CTECTBEHHO-HAYUYHOU
rPaMOTHOCTHU y4YalIUXCAd U OpraHU3alMI0 U3ydyeHus: (PU3MKU Ha AesITEIbHOCTHON OCHOBE.
B Hell yuyuThIBaroTCsi BO3MOXKHOCTH TipeaiMeTa B peanusanuu TpedoBanuii 'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeaMETHBIM pe3yJibTaTaM OOy4YeHHUs, a TaKkKe
MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYyYHBIX YYEOHBIX MNPEIMETOB Ha YPOBHE
OCHOBHOTO 0011er0 00pa3oBaHus.

B mnporpamme omnpenensroTcs OCHOBHBIC LIEIH HM3y4YeHHsT (DU3MKH HA YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHUs, IUIAHUPYEMBIE pPE3yJIbTaThl OCBOCHUS Kypca (HU3UKHU:
JIMYHOCTHBIC, METapeAMETHBIC, TPeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma ycTaHaBiIMBaeT paclipefieieHue ydeOHOro mMarepuaja [0 rojam
o0ydenusi (IO KjaccaM), TpeajiaraetT NPUMEPHYIO TMOCJEIOBATEIBHOCTh HU3YUYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS IIPEIMETHOIO COJEpKaHUs U Y4ETE BO3PACTHBIX
0COOEHHOCTEH ydaluxcs, a TakKe IPUMEPHOE TEMATUYECKOE IIJITAaHUPOBAHUE C YKa3aHHEM
KOJINYECTBA YAacOB Ha M3yUYEHUE KaXKJIOW TeMbl U MPUMEPHON XapaKTEpUCTHUKOU ydeOHOMH
JESATENBHOCTH YyUYaIIUXCS, PEAaTIN3yeMOM IIPU U3YUYEHUH 3TUX TEM.

[TporpamMmma MOXXeT OBITH MCIOJIb30BAaHA YYUTEISIMA KaK OCHOBA IS COCTaBJICHUS
cBoMX paboumx mporpamm. IIpm paszpaGoTke pabodeil mporpaMmbl B TEMaTHYECKOM
[JJAHUPOBAaHUU JOJDKHBI OBITh YYT€HBl BO3MOXXKHOCTH HCIIOJB30BaHUS 3JIEKTPOHHBIX
(uudpoBbIX) 00pa3oBaTEIBHBIX  PECYpCOB,  SBISIIOIIUXCA  y4eOHO-METOIUYECKUMU
MatepuajaMu (MyJbTUMEIUNHHBIE TPOrPaMMBbI, 3JEKTPOHHbIE YUYEOHMKH M 3aJa4HMKH,
AJIEKTPOHHBIE OMOJIMOTEKH, BUPTyalbHbIe J1aOOPATOPHH, UTPOBBIE NMPOrPAMMBI, KOJUIEKIIUU
M(PpPOBBIX 00Pa30BATEIBHBIX PECYPCOB), PEATUIYIOMHMX JAUAAKTHUYECKHE BO3MOYKHOCTHU
UKT, conepkanne KOTOPHIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa30BaHUH.

IIpumepHast paGodasi mporpaMma He CKOBBIBAET TBOPUYECKYIO0 MHUIIMATUBY YUHUTENeH
Y TIPEIOCTaBIsIeT BO3MOXKHOCTH ISl pealu3aliil pa3InyHbIX METOJIMYECKUX MOAXOJ0B K
MpernojgaBaHuI0 (PU3UKU TPU YCIOBUM COXpaHEHHs 00s3aTeJIbHOM YacTH COAep KaHUs

Kypca.

O0mas xapakrepucTuka yueOHoOro npeamera « ®u3nka»

Kypc ¢wusumkun — cucremooOpasyromuili s €CTECTBEHHO-HAYYHBIX YUeOHBIX
MPEIMETOB, IOCKOJIbKY (PU3MYECKHEe 3aKOHBI JIeKAaT B OCHOBE MPOLIECCOB M SIBICHUH,
W3y4aeMbIX XUMHEH, OMOJIOTHEN, acTpoHOMUEH u (u3ndeckoit reorpadueii. Ouznka —
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3TO IIPEAMET, KOTOPbI HE TOJBKO BHOCHT OCHOBHOM BKJIAJ B €CTECTBEHHO-HAY4YHYIO
KapTUHY MHpa, HO ¥ TPEJOCTaBIsIeT Hanbosee siCHble 0Opa3lbl MPUMEHEHUs] HAy4YHOTO
MeTo/a IO3HaHMs, T.€. CIIocOo0a MOJy4YeHHUs] JOCTOBEPHBIX 3HaHMM o mupe. Hakoner,
¢uznka — OSTO mNOpeaMeT, KOTOPBI Hapsigy € APYTHMH €CTECTBEHHO-HAyYHBIMU
IpeIMETaMU JIOJDKEH JaTh LIKOJIbHUKAM IPEACTaBIEHUE 00 YBJIEKATEIbHOCTU HAYYHOI'O
HICCJIEIOBAHUS U PAJOCTH CAMOCTOSTEIIBHOTO OTKPBITHS HOBOTO 3HAHMS.

OpgHa w3 THaBHBIX 3aad (U3UYECKOrO 00pa3oBaHUS B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (POPMHUPOBAHUHU CCTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y OCHOBHOW MacChl OOy4YarolIUXcCs, KOTOPbIC B JaJIbHEHIIIEM OyAyT 3aHSThI B
caMbIX pa3HOOOpa3HbIX chepax aesrebHOCTH. Ho He MeHee Ba)KHO 3a1adeii siBIsieTCs
BBISIBICHUE U IMIOJrOTOBKA TAJIAHTIMUBBIX MOJOABIX JIFOACH JUISI THPOJOJDKCHUS
oOpaszoBaHus U JajbHEHIICH TPodecCHOHATBHOMN ACSITEIBHOCTH B 00JIACTH €CTECTBEHHO-
HAaY4YHBbIX I/ICCJICI[OB&HI’IFI N CO3JaHUHMN HOBBIX TexHosorui. CoriacHo IIPUHATOMY B
MEXIYyHapOIHOM COOOIIECTBE Olpe/esicHnto, «EcTrecTBeHHO-Hay4YHasi TPaMOTHOCTh —
3TO CIIOCOOHOCTh UYEJIOBEKA 3aHUMATh AaKTHBHYIO T'PaXKIAHCKYIO TMO3HIHIO II0
O6HICCTBCHHO 3HAYUMbIM BOIIpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HAayKaMH, W C€ro
TOTOBHOCTh HHTEPECOBATHCS E€CTECTBEHHO-HAYUYHBIMU HaesiMH. HaydHO TpaMOTHBIH
YEJIOBEK CTPEMHTCS Yy4YacTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHH MpoOJieMm,
OTHOCSIIIIUXCSI K ECTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM, 4YTO TpeOyeT OT Hero
CIICIYIOIIUX KOMITETEHTHOCTEH:

- HAYYHO O0OBACHATH SABJICHUA,
- OLICHUBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHUA,

-UHTCPIPETUPOBATE AAHHLIC W HCIIOJIL30BAaTh HAYYHBIC JOKA3aTCJIbCTBA JIA MMOJTYUYCHUSA
BBIBOJOB».

N3yuenne ¢u3uku CcrnocoOHO BHECTH peHIalomMUNd  BKJIaa B (HOpMHUpOBaAHHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH O0YyJaroIIUXCsl.

Henan n3yvyenus yueOHoro npeamera « Dusuka

Llenu nzyuyenus: GpU3MKHU:

— TIpuOOpEeTeHHE HMHTEpPeca U CTPEMJICHHUS] OOydarolIMXCsl K HAyYHOMY HU3yUYEHHIO
MNPUPOABI, Pa3BUTHE HUX HHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— Ppa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJA€ TIO3HaHusi U (OpMUpPOBAHUE
HCCIIEIOBATEIBLCKOr0 OTHOILIEHUS K OKPY KaIOIUM SIBJICHUSM;

— (opMupOoBaHHE HaAy4YHOIO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3Yy4YEHHUS OCHOB
CTPOEHMS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

— (dopMHpoBaHUE MPEACTABICHUN O POJIU (PUIUKH ISl pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHHi;

— Ppa3BUTHE TMPEJICTABICHUNH O BO3MOXHBIX cepax Oyayuieit npodeccrnoHaaIbHOU
JIeSITEeIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K JalibHEHIlIeMy OOy4YEHHIO B
ATOM HallpaBJICHUM.

JoctmxeHnue HTUX 1Ieed Ha ypOBHE OCHOBHOTO 0OImIeTO 00pa3oBaHUs

obOecrieunBaeTCsa PECIICHUEM CIICAYIOIIUX 3aJaq:

- HpI/IO6pCTCHI/Ie 3HAHUM O AUCKPCTHOM CTPOCHHUH BCHICCTBA, O MCXaHUYCCKUX,
4



TEIUTOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TPUOOpPETEHHE YMEHHUM OIMMCHIBAaTh W OOBSCHATh (PU3NUECKUE SBJICHUS C
HCIIOJIb30BAHUEM ITOJIyYEHHBIX 3HAHUH;

— OCBOCHHE METOJIOB PEIICHUS MPOCTESUIINX PACUYETHBIX 3a7ad C HCHOJIb30BAaHHUEM
bu3ugecKux MoJIeNe, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

— pa3BUTHE YyMEHWH HaAOJIOIATh IIPUPOJHBIC SIBJICHUS W BBINOJHITH OIIBITHI,
nmabopaTopHbie pabOThl U KCIIEPUMEHTAIBHBIEC UCCIIEAOBAHUS C MCIIOJIB30BAHUEM
W3MEPUTEITBHBIX TIPHUOOPOB;

— OCBO€HHE NPUEMOB pabOTHI ¢ UH(pOpMaIell (PU3NIECKOTO CONEPKAHUS, BKIIOYAs
WHOOPMAITUI0O O COBPEMEHHBIX IOCTHIKCHHSIX (HU3UKHU, aHAJIN3 U KPUTHYCCKOE
OlLICHWBaHUE MH(OPMAIINH;

— 3HAKOMCTBO cO cdepaMu NpoPecCHOHATBHON JeSITEIIbHOCTH, CBSI3aHHBIMH C
(bu3uKOi, U COBPEMEHHBIMHU TEXHOJOTHUSIMU, OCHOBAHHBIMU Ha JOCTHIKCHUSIX
(usnyueckoit HayKH.

Mecto yuyedHoro npeamera «®u3uka)» B yueOHOM IJIaHE
B coorBerctBuu ¢ 'OC OOO ¢usuka sBiuseTcsa 00s3aTEIbHBIM MOPEAMETOM Ha
YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus. JlaHHas nporpamMma MnpeaycMaTpUBaeT HU3ydeHUE
¢bu3uky Ha 6a30BOM ypoBHE B 00BEMe 238 4. 3a Tpu roaa oOy4yeHHs 1o 2 4. B HEENo B 7 U
8 kmaccax u mo 3 4. B Hemeno B 9 kiacce. B Temarnyeckom maHupoBaHuUU sl 7 U 8
KJIACCOB MPEANOJIAraeTcs pe3epB BPEMEHHU, KOTOPBIM YUYUTENIb MOXET HCIO0JIb30BaTh II0
CBOEMY YCMOTPEHHIO,a B 9 KJlacce — MOBTOPUTEIHLHO-0000IIAOIINN MOTYIb.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA «®PU3UKA»

7 kjaacc

Paznes 1. ®u3zuka u e€ poJib B NIO3HAHUM OKPY/KAIOILEro MUpa

1
dusuka — Hayka o npupone. SAsnenus npupoasl (MC'). dusnueckue sIBICHUSA:
MEXaHUYECKUE, TEIUIOBbIC, DJIEKTPUYECKUE, MAaTrHUTHBIE, CBETOBBIC, 3BYKOBBIC.

dusnyecKkue BEIUYHUHBI. I/I3MepeHHe (1)H3H‘-ICCKI/IX BEINYNH. {OU3NYECKUE
HpI/I60pBI. HOFpeIJ_IHOCTB HSMepeHHﬁ. Mexcz:yHapoz[Ha;I CUuCTéMa CAHUII.

Kak ¢usmka u apyrue ecTecTBEHHBIE HAayKH HU3y4daloT Npuponay. EcTrecTBeHHO-
Hay4YHbIH METOJ MO3HAaHUA: HAOIIO/IeHUE, TOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBHKEHHE
TUMOTE3, AYKCIIEPUMEHT IO MPOBEpPKE THUIMOTE3, OOBbsICHEHHWE HaOII0JaeMOTO SIBICHUS.
Omnucanue GU3NIYECKUX SIBJIICHUMN C TTOMOIIBIO MOJICIICH.

JdemMoncTpauuu

1. MexaHn4deckue, TEIUIOBBIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®duznyeckue nOpubOpbl U HOpoleaypa IPSIMBIX HU3MEPEHUNH aHaJIOrOBBIM U
U (POBBIM IIPHUOOPOM.
JlabopaTopHbie padoThI M ONBITHI

1 MC — 31€M€EHTEHI COZACPrKaHUs, BKIIFOHAKOIIKUE MEKIIPEAMETHBIC CBA3HU, KOTOPBIC Hoap06Hee PaCKpbITHI B
TEMATUYCCKOM IJIaHUPOBaHUU.

23/1ech U fasee IPUBOIMTCS PACIIMPEHHBIN IEPEYEHB JIa00PATOPHBIX pabOT U OIBITOB, U3 KOTOPOIO YUUTEIb JeJIaeT
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OrnpenesneHue LeHbl JeJIEHHS MIKAITBI U3MEPUTEIBHOTO mprudopa.

HN3mepeHune pacCTOsIHUM.

N3mepenre o0bEMa )KUIKOCTH U TBEPIOTO TEaA.

OmnpeneneHue pasMeEpPOB MaJjlbIX TeJl.

HN3mepeHue temmneparypbl NPU IOMOIIM >KUIKOCTHOTO TEpMOMETpa MU JaT4uKa
TEMIIEPaTyPHI.

6. IIpoBeneHue ucciaenoBaHUsA IO MPOBEPKE T'MIOTE3bl: JAJIBHOCTH MOJIETA IIApUKA,
MIYILIEHHOI'0 TOPU30HTAIBLHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

SNk D=

Pa3ned 2. [leppoHayajibHbIE CBEeJI€HUSI O CTPOEHUH BelllecTBa

CTpOCHI/Ie BCIIECTBA: aTOMbI MW MOJICKYJbI, HX pPasMEphI. OHBITBI, JOKa3bIBarOIIHNe
JUCKPETHOC CTPOCHUC BCIICCTBA.

JIBrxkenue uvactuil BemiecTBa. CBsi3b CKOPOCTH JIBMJKEHMSI YacCTHUI[ C TEMIIEpaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

Arper daTHBIC COCTOAHHA  BCIICCTBA: CTPOCHUC TIa30B, )KHI[KOCTGIZ u TBépI[LIX
(KpI/ICTaJ'IJ'II/I‘leCKI/IX) Tea. B3auMocBs3b MCKIAY CBOMCTBaMH BCHICCTB B pPa3HbLIX arperaTHbIX
COCTOAHUAX MU HUX ATOMHO-MOJICKYJIIDHBIM CTPOCHHCM. Oco0eHHOCTH arperaTHbIxX
COCTOSTHUM BOJIBI.

JeMoHCTpaAMN

1. HaGmronenue GpPOYHOBCKOTO JIBUKCHUSI.
Habmronenue nuddysuu.
3. HaOmoneHue SBJICHUN, OOBSCHSIIONIUXCS NPHUTHKCHUEM WM OTTaJIKUBAaHUEM
qacTUIl BEIIeCTBA.
JlabopaTopHbie padoThI U ONBITHI

OueHka quaMeTpa aToMa METOJ0M PAJIOB (C UCOJIb30BaHuEM GoTorpaduii).
OTMBITHI TT0 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3.  OnbIThl O OOHAPYKEHUIO ASUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSHKCHUSI.

[\

Paznen 3. /IBuskeHHe U B3auMo/ielicTBUE TeJl

Mexanuueckoe naBmxkeHue. PaBHomepHOe M HepaBHOMEpHOe ABMXKeHHE. CKOpPOCTb.
Cpenusist CKOpOCTh TIPH HEPABHOMEPHOM JIBI)KCHUH. PacuéT myTu u BpeMeHU JBUKEHUS.

SBnenue mHepuuu. 3aKOH WMHepUUU. B3amMopeilcTBHME Ten Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JIBIDKEHHs Tell. Macca Kak Mepa wHepTHocTH Tena. [lmotHocTh BemectBa. CBs3b
MJIOTHOCTH € KOJTMYECTBOM MOJIEKYJN B €IMHUIIE 00BEMA BEIIECTRA.

Cuia Kak XxapakTepucTuka B3auMmojaeucTBus Ten. Cumia ympyroctd W 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMONIBIO JWHAMOMETpa. SIBIIEHHE TATOTEHHS U cuja TshkecTd. Cuiia
Tsokecth Ha JApyrux moaHetax (MC). Bec tema. Heecomocth. CriokeHue cuil,

BBIOOD 10 CBOEMY YCMOTPEHHIO U ¢ YIETOM CIHCKA SKCIEPUMEHTAIBHBIX 3aJaHUH, IIpeiaraeMsIx B pamkax OI'D o
usuke.
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HampaBJICHHBIX IO OAHOW TmipsaMol. PaBHopaelcTByromias cui. Cunia tpeHus. Tpenue
CKOJIB)XEHHUSI M TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

JleMoHcTpanuu

Ha6mronenrne MexaHM4ecKoro JBMYKEHHUS Tela.

HN3mepeHune cKOpoCTH NPSIMOIUHENHOTO JBHU)KEHUS.

HaGnronenue siBieHus MHEPLUM.

Ha6nronenre nsMeHeHusi CKOpOCTH IIPU B3aUMOICHCTBUH Tell.

CpaBHeHuE Macc 110 B3aUMOJEHCTBUIO TEJ.

Crno’keHue cuil, HaIpaBJIEHHBIX 10 OJHON HNPSAMOM.
JlabopaTopHbie pad0ThI M ONBITHI

AR e i

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMXKEHUs (LIapuKa B KUIKOCTH, MOJEIIN
3JIEKTPUUECKOr0 aBTOMOOUJISI U T. I1.).

2. OrmnpeneneHue cpeiHEN CKOPOCTH CKOJIBKEHUsI OpyCKa WM LIapUKa 0 HAKJIOHHOU

IJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Teja.

4.  OmnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHHs (aedopManun) npy>KAHbI
OT MPUII0KEHHOMN CHUIIBI.

5. OnseIThl, N1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbBI TPEHUSl CKOJIBKEHUSI OT CHJIBI
JIABJICHUS U XapaKTepa CONPUKACAIOIINXCS [TOBEPXHOCTEH.

©

Pasznea 4. /laBiieHue TBEPABIX TeJl, )KUIKOCTEH M ra3oB

JaBnenue. CriocoObl yMEHBIICHHUSI M yBEJIWYEHUs JaBjicHUs. JlaBiieHue rasa.
3aBUCUMOCTH JABJICHUsS Ta3a OoT oObéMa, Temrieparypsl. [lepenaua naBienuss TBEPABIMU
TeJlaMHu, S>KUIAKOCTSIMU U razamu. 3akoH Ilackans. IlHeBMaTuueckue MaIlIUHBI.
3aBUCUMOCTH JIAaBJICHUSI >KHUAKOCTU OT TJiyOuHbl. [HmapocTaTHdeckuil mapaokc.
CooOmaromuecs cocyabl. [ mapaBnuyeckue MeXaHU3MBbI.

Atmocdepa 3emnm u armochepHoe gasieHue. [IpuumHBl cyliecTBOBaHUA
BO3aymiHOM oOonouku 3emiu. Onbeir  Toppuuennu. W3mepenne armochepHOTo
JlaBJIeHUsl. 3aBUCUMOCTb aTMOC(EPHOro [aBJIEHHs OT BBICOTHI HAaJl YPOBHEM MODSL.
[TpuGops! 111 U3MEpeHHst aTMOC(HEPHOTO JaBICHUS.

JleiicTBHE >KUAKOCTH U ra3a Ha MNOTrpYyXEHHOE€ B HUX TeJo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3myxoruiaBanue.

JdeMoHcTpauun
1. 3aBUCHMOCTH JaBJICHUS ra3a OT TeMHEpaTyphbl.
2. llepenaya naBJI€eHUS )KUAKOCTHIO U Ta30M.
3. CooOmaronmmecs: COCyabl.
4. T'mapaBiudeckuil mpecc.
5. TIposiBnenue aercTBUsS aTMOCHEPHOTO JABIICHUS.
6. 3aBHUCHUMOCTH BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA TIOTPYKEHHOW YacTU Teja U
MJIOTHOCTH KHUIKOCTH.
7. PaBeHCTBO BBITAJIKHUBAIOLIEH CUJIbI BECY BBITECHEHHOM XUJIKOCTH.
8. VYcioBue IUIaBaHUS TEJI: IUIABAaHUE WM MOTPYKEHUE TeJl B 3aBUCUMOCTH OT

COOTHOIIIEHUS IJIOTHOCTEH Tella U XKUIKOCTH.



JlabopaTopHbie pad0ThI M ONBITHI

1. HccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJE, OT 00ObEMa NOIpYyKEHHOU B
J)KAIKOCTh YaCcTH TeJa.

2. OmnpeneseHre BBITAJIKHWBAIONIEH CHIIbI, JIEUCTBYIOICH Ha TEJO, MOTPYKEHHOE B
JKAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHWBAIOIIEH CHJIbI, JCWCTBYIOIIEHM Ha TEJIO B
JKHJIKOCTH, OT Macchl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAIKHUBAIOIICH CUIIBI, JICUCTBYIOLICH
Ha TEJIO B XUAKOCTH, OT 00bEMa MOTPYyKEHHOW B >KHUAKOCTh YAaCTU Tejla U OT
IUIOTHOCTH KHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYHMpPOBAHHME JIOJKHW W ONpeaesieHue e€
Irpy30I0ABEMHOCTH.

Pa3znea 5. PadoTra 1 MOIIHOCTH. DHeprus
Mexannueckast pabora. MOIIHOCTb.

HpOCTI)Ie MCXaHHU3MBbI. pbr4dar, 6J'IOK, HaKJIOHHasA  ITNIOCKOCTb. HpaBI/IJ'IO
PAaBHOBCCHA pPbldara. HpI/IMeHeHI/Ie [npaBuJIa paBHOBCCHUA pbldara K 6J10Ky. «3o010TOE
IIpaBUJIO0» MCXAHHKH. KHI[ PpOCThIX MCXAaHHU3MOB. HpOCTBIe MCXaHHM3MbI B 6I>ITy u
TCXHUKCE.

MexaHuueckass 3Heprus. KuHerndeckass W IIOTEHUMAJIbHAasg  DHEPIHUS.
[IpeBpamienue OJHOrO BHJA MEXAHUYECKOW JHEPrMM B JIPYyrod. 3aKOH COXpaHEHUs
SHEPIrUU B MEXAHUKE.

JleMOoHCTpaAUH

1. IIpumepsl IPOCTBIX MEXAHU3MOB.
JlaGopaTopHble padoThl M ONBITHI

1. Omnpenenenve padOTHl CUJIBI TPEHUsI INPU PAaBHOMEPHOM JIBHKEHUHM Tejia IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. MHccnenoBaHue yciaoBHM paBHOBECHS pblyara.

N3mepenune KII/] HaKIIOHHOM MIIOCKOCTH.

4. W3yueHue 3aKkOHA COXpPaHEHUS] MEXaHUYECKOI SHEPTUU.

0
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Paznei 6. TemioBnie IBJICHHUSA

OCHOBHBIE  TOJOXXEHUS  MOJIEKYJISIPHO-KMHETUUYECKOM  TEOpUH  CTPOCHHUSA
BemiecTBa. Macca u pa3mepsl aTOMOB U MOJIEKYJl. OTBITHI, IOJITBEPKIAIOIINE OCHOBHBIE
IIOJI0KEHHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.

Mopemu TBEPAOTO, IJKUAKOTO H Ta3000pa3HOTO COCTOSIHUM  BeEMIeCTBaA.
Kpucrannmuueckue u amopdubie Tenma. OObsSCHEHHE CBOWCTB Tra3oB, XKHIKOCTESH U
TBEPABIX TE€JI HAa OCHOBE MOJIOKEHUHW  MOJEKYJISIPHO-KMHETUUYECKOW  TEOpHH.
CMauuBaHue ¥ KaWJUISPHBIE sIBJICHUS. TeninoBoe paclIupeHue U cHkaTue.

TeMnepaTypa. CBs3b TEMIICPATYPbI CO CKOPOCTHIO TCINNIOBOTO ABUKCHUA HaCTHUII.



Bayrtpennsiti  sHeprus. CnocoObl  M3MEHEHHsS  BHYTPEHHEH  DHEpruw:
Terionepeaadya W COBCPIICHUC pa6OTBI. BI/IIIBI TCIJIonepeaadu: TCIJIOIIPOBOAHOCTD,
KOHBEKIIUSI, U3JTy4CHHUE.

KoanuecTBO TEmIOThI. YAelbHas TEINIOEMKOCTh BeEIEeCTBa. 1emIoO0OMEH H
TETUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTo Oananca. I[limaBieHWEe W OTBepJieBaHUC
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TeruioTa IuiaBiieHus. [lapooOpa3zoBanue wu
konaeHcanus. Mcmapenaune (MC). Kunenwe. YiaenbHass Teruiota mnapooOpa3zoBaHUS.
3aBHCUMOCTBH TEMIIEPATypbl KUIICHUSI OT aTMOC(HEPHOIro JTaBJICHUS.

BnaxnocTts Bo3ayxa.
DHeprus TOnBa. Y ieabHas TeIjIoTa CroOpaHusi.

[Ipunmuner pabotbl TemnoBbiXx asurareneid. KIIJ[ TterutoBoro aBurares.
TennoBbie ABUTATENU U 3a1UTa OKpyx)arouieit cpeast (MC).

3aKOH COXpaHEHHs U IIPEBpalllEHUs SJHEPTUM B TEIIOBBIX nporeccax (MC).
JeMoHCTpAUH

Habnronenne OpoyHOBCKOTO JBH>KEHUS.

1
2. Hab6awonenue nuddysumn.
3. HaGmronenue siBneHU CMauYnBaHUS U KaITMJUISIPHBIX SIBJICHUH.
4. HaOmroneHne TenI0BOTO pacIipeHus Tell.
5. H3meHeHue paBieHUs Tra3za IpU HU3MEHEHUMH o0O0BbEMAa M HarpeBaHuU WU
OXJIAXKJICHUU.
6. IlpaBuia usmepeHus TeMIepaTypsbl.
7. Bupapl Teruionepeaayu.
8. OxutaxaeHue Ipu COBEPIICHUH PaOOTHI.
9. HarpeBanue npu coBepiieHuHd padOThl BHEIIHUMHU CHJIAMHU.
10. CpaBHeHHE TEMIOEMKOCTEN PA3IUYHBIX BEIIECTB.
11. HaOnrosieHue KUIEeHHUs.
12. HabGnroieHue nocTostHCTBa TEMIIEPATYPHhI NPH MIJIaBJICHUU.
13. Mopenu TeniIoBbIX JBUTaTEIeH.
JlabopaTopHbie padoThl U ONBITHI
OnbITHl MO OOHAPYKEHUIO IEUCTBUS CHUJT MOJIEKYJISIPHOTO PUTSIKEHUS.
OmnbITHI MO BRIPAIIMBAHUIO KPHUCTAJIOB ITOBAPEHHOM COJIM WJIM caxapa.
3. OmnpIThl MO HAOJIIOJEHUIO TEIUIOBOTO PACHIMPEHMS Ia30B, KUJIAKOCTEH M TBEPABIX
TeJ.
4. OrmpeneneHue NaBJIICHUS BO3/IyXa B OAJUIOHE HIMTPHUIIA.
5. OmneIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTH JABJIEHUsS BO3JyXa OT €ro o0béMa u
HarpeBaHMs WIN OXJIAXKICHUS.
6. IlpoBepka THUIOTE3bl JUHEHMHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKAa >KUIKOCTH B
TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyphl.
7. HabGmronenue M3MeHEHUs] BHYTPEHHEHN YHEPIryuM Tejla B pe3yJibTaTe TeIulonepeiaun
U paOOThI BHEIIHUX CHUJI.
8. MHccnenoBanue siBJ€HUS TemJIOOOMEHa MHpHU CMEIIMBAHUM XOJIOJHOW M ropsiueit
BOJBI.
9. OmnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOrO BOJIOM NIpU TEMJIO00OMEHE C
HarpeThIM METAJUIMYECKUM LTUJINHIPOM.
10. OmnpeneneHue yaeabHON TEMIIOEMKOCTH BELIECTBA.
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11. HccraemoBanue mporecca uCrnapeHus.
12. OmnpeneneHne OTHOCUTEIBHOM BJIAKHOCTHU BO3/yXa.
13.  OmnpeneneHue yaeapHOW TEIIOTHI IJIABJICHUS JIbJA.

Pa3gea 7. DjekTpuyecKre ¥ MATHUTHbBIE SIBJICHUS

Onextpuzanus Tea. JBa poaa 3NEeKTpUUECKHUX 3apsanoB. BiauMmonelcTtBue
3apsOKEHHBIX Tesl. 3akoH KysioHa (3aBHCMMOCTH CHJIBI B3aMMOJIEUCTBUS 3apsIKEHHBIX Tell
OT BEJIMYMHBI 3PS 0B U PACCTOSIHUS MEXKAY TEJIaMH).

Onexkrpuueckoe mosie. HanpspkéHHOCTh  3iexkTpudeckoro mnoJist. I[lpuHnmn
CYNEPIIO3ULIUM JIEKTPUUECKHUX I10JIeH (Ha KAaYeCTBEHHOM YPOBHE).

Hocutenu »3neKTpuUUECKUX 3apsiaoB. OJIEMEHTApHBIA DJJIEKTPUUECKUI 3apsif.
Crpoenue aroma. IIpOBOJHMKH U JIUAJIEKTPUKHU. 3aKOH COXPAHEHHUS IJIEKTPUYECKOIro
3apsja.

OJNEeKTpUYECKU TOK. YCIOBHUS CYyIIECTBOBAaHMUS DJIEKTPUUYECKOTO  TOKAa.
VICTOYHMKH TOCTOSHHOTO TOKa. JIeHcTBUS 3JIEKTpUYECKOro ToKa (TEIUIoBOE,
XHMHUYECKOE, MarHUTHOE). DIEKTPUUYECKHUI TOKB KHUJIKOCTSX U ra3ax.

Onexrpuueckas uenb. Cuiia Toka. DneKTpuueckoe HanpspxkeHue. ConpoTUBIIEHUE
IIPOBOJIHUKA. YJIeJIbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma i yvacTka IENnu.
[TocnenoBarenbHOE U MTapaIUICIILHOE COSTMHEHUE ITPOBOTHUKOB.

Pabora ®w MOIIHOCTH 3JIEKTpUUECKOTO Toka. 3akoH Jxkoyisi-Jlenna.
DJNEeKTpUYECKHEe IeNd U TOTPEeOUTEIN 3JIeKTpUudeckol sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

IlocTtossHHBIE MarHUTEL. B3anMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarHUTHOE MOJIE.
MaruuTHOe 110J¢ 3eMJIM U €ro 3HaYCHUE JJIs1 dKU3HHU Ha 3emite. OnpIT ngTeI[a. MarsuTHoe
MOJIC JJCKTPUYCCKOT'O TOKaA. HpI/IMeHeHI/Ie JJICKTPOMAariuTOB B TCXHHUKE. I[eﬁCTBHe
MArduTHOTO TIIOJIA HAa HIPOBOAHUK C TOKOM. 3HeKTpO,I[BPIFaTeJIB IIOCTOSHHOI'O TOKaAa.
Hcnonp3oBanue BHGKTpOﬂBHFaTeHCﬁ B TCXHHUYCCKHX YCTpOﬁCTBaX " Ha TPAaHCIIOPTE.

Omnbiter Dapanes. fIBnenue snekTpoMarHUTHOM HMHAYKIuU. I[IpaBuno Jlenna.
OnekrporeHeparop. CrocoObl MNOIy4YEHHUsI 3JIEKTPUYECKON SHEPruu. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOUYHUKAX YHEPTUMU.

JdemMoncTpauuu

DJeKTpU3aus Tel.

JlBa poaa 3JIEKTpUYECKHUX 3apsI0B U B3aUMOJAECHCTBUE 3aPSI)KEHHBIX TEJI.
YcTpOonCcTBO U IEHCTBUE BIIEKTPOCKOIIA.

DJIeKTpOoCcTaTUYECKasi MHIYKIIHS.

3aKOH COXpPAaHEHUS DJIEKTPUUECKUX 3aPsiJIOB.

[TpoBOAHUKH U AUITIEKTPUKH.

MojenupoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.

M cTOYHUKH TTOCTOSTHHOTO TOKA.

JleliCTBUS DIEKTPUIYECKOTO TOKA.
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DJIEKTPUYECKUIN TOK B )KUIKOCTH.
["a3oBbIl pa3psa.
HN3mepeHue cuiibl TOKa aMIepMeETPOM.
HN3mepenue 2J1eKTpUYeCKOTO HATIPSHKEHUST BOJIBTMETPOM.
PeocTat n MaraszuH conpoOTHBICHUM.
BzaumoeiicTBrEe TOCTOSHHBIX MAarHUTOB.
MojenupoBaHue HEBO3MOXKHOCTH pa3IeJICHUs MTOJIFOCOB MarHuTa.
MoaenupoBaHUE MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsbIT Dpcrena.
MaruuTHoe€ 1oJjie ToKa. DJIEKTPOMarHuT.
JlelicTBME MAarHUTHOTO TMOJIsI HA IPOBOJHUK C TOKOM.
DJIeKTpOABUTATEb MOCTOSHHOTO TOKA.
HccnenoBanue siBJICHUS SJIEKTPOMATHUTHON UHIYKIIAU.
OnbiTel @apajies.
3aBUCUMOCTb HaIPaBJIEHUS UHIYKIIMOHHOI'O TOKa OT YCJIOBUU €ro BOSHUKHOBEHHUSI.
DJIEKTPOreHepaTop NOCTOSIHHOIO TOKA.
JlaGopaTopHblie padoThl U ONBITHI

OnbIThHI MO HAOIIOJICHUIO JIEKTPU3ALIMU TEJI UHAYKLIUEH U TIPU CONPUKOCHOBEHUH.
HccnenoBanue 1elCTBUS AJIEKTPUYECKOTO T10JIs1 HA IPOBOJHUKU U TUDJIEKTPUKHU.
CoOopka u mpoBepka pabOTHI AJIESKTPUUESCKOU IIETTH TTOCTOSTHHOTO TOKa.

HN3mepeHue u peryjanupoBaHue CUIIbI TOKA.

H3mepeHue u peryjanupoBaHue HAIPsIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 PEe3UcTop, OT
CONIPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUSI Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb JJIEKTPUUYECKOTO COIIPOTHUBIICHUSA
IPOBOJAHUKA OT €ro JUIMHBI, IUVIOIAAN IIOIIEPEYHOr0 CEYEHUsI U MaTepuala.
IIpoBepka npaBuiia CIIOKEHUSI HANPSHKEHUM IIPU MOCJIEIOBATEILHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

ITpoBepka nmpaBuia Ay CAIBI TOKA IIPU NTapaJUIEIbHOM COEIMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUYECKOTO TOKA, HAYIIETO YEPE3 PE3UCTOP.
OmnpenesnieHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCMMOCTHM CHJIBI  TOKa, HAYLIEr0 4Yepe3 JaMIIO4YKy, OT
HaIpsKEHUs Ha HEM.

Omnpenenenue KIIJ] Harpesarens.

HccnenoBanne MarHUTHOTO B3aMMOJENCTBUSI IIOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHMTHOIO MOJSI IIOCTOSIHHBIX MAarHUTOB MpPU HUX OOBEIUHEHUU U
pa3aeIeHnn.

HccnenoBanue nelCTBUS DJIIEKTPUYECKOIO TOKAa HA MarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTHb CHJIBI B3aUMOJIEHCTBUSI KaTyIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKAa B KaTyIIKE.

N3ydyeHue nercTBUs MarHUTHOI'O MOJIS HA IPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u n3ydeHue padoThl 3JIE€KTPOIBUTATENS.

N3mepenue KII/] asekTpoaBUrareibHOM yCTaHOBKH.

OMBITHI TIO UCCIIEIOBAHUIO SIBJICHUS 2JIEKTPOMarHUTHOW UHAYKIIMU: UCCIIEIOBAHUE
W3MEHEHHUI 3HAYE€HUs U HAIIpaBJICHUs] MHAYKIIMOHHOTO TOKA.
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Pa3gen 8. Mexannueckue iBJICHUSA

Mexannueckoe JBWKeHHE. MarepuanbHass Touka. (Cucrema  OTcuéra.

OTHOCHUTEIIFHOCTh MEXAHUYECKOI'O JABHXKCHUS. PaBHOMepHoe HpHMOHHHeﬁHOe JBHKCHHUC.
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HepaBHnoMepHoe npsimonuHeHoe aBr>keHne. CpeiHsIsi 1 MTHOBEHHAsi CKOPOCTh TeJla MpU
HCPABHOMCPHOM JABHUKCHUU.

Vckopenne. PaBHOyckopeHHOE mpsiMOJIMHEWHOe  naBmwkeHue. CBoOOHOE
najienue. OnwiTel ["anunes.

PaBHoMepHOEe nBHKEHHE MO OKpyXHOCTH. Ilepmon m uvactora oOpalleHUs.
JIuneiinas u yrioBasi ckopocTd. LleHTpocTpeMuTenbHOE yCKOPEHHUE.

IlepBbiii 3akoH HprotoHa. Btopol 3akon Herotona. Tperuit 3akon HbrotoHa.
[TpyuHUIMI CynepHo3UIIUH CHUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuia TPEHUSI CKOJIbKEHHS, CHUia
TPEHUs TIOKOsl, IPYTue BUJbI TPEHUSL.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOpPEHHE CBOOOIHOIO
nanenus. JIpmwxkenue mianer Bokpyr Comnma (MC). IlepBas kocmudeckas CKOPOCTb.
HeBecomocTs u mieperpysKu.

PaBHoBecue MarepuanibHOW TOUYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPZOTO TeJIa C 3aKPEMJIEHHON OChIO BpalleHus. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynse Tena. M3menenue ummnynbca. MMnoynbe cuibl. 3aKOH COXpaHEHMUS
umnyibca. PeaktuBnoe asmxkenue (MC).

Mexanndeckass pabota U MOITHOCTh. PaboTa cHiI TSHKECTH, YIPYTOCTH, TPEHHSI.
Ces3p sHeprunm © paborel. lloTeHumanpHast »SHEpPrusi Tejla, NOIHATOrO Hal
MOBEPXHOCTBIO 3eMiM. lloTeHnuanbHas >Heprusi cxatod Npy>KUHbL. KuHeTnueckas
sHeprusa. TeopemMa O KHHETHYECKOW DHHEPrUM. 3aKOH COXPAHEHUS MEXaHUYECKOU

DHEPIUU.
JdemMoncTpauuu

1. HaOGnroneHne MEXaHMYECKOTrO JBM)KEHHUS Tela OTHOCUTEIIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE NyTEH U TPACKTOPUU JABHKEHUS OOHOTO U TOTO KE T€JIa OTHOCUTEIIBHO

Pa3HBIX Ted OTCUETA.
N3mepeHune cKOpOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOTO IBUYKCHMUS.
HaGnronenre ABM»XeHUs Tejla IO OKPYKHOCTH.
HaOmronenne MexaHMYECKUX SIBJICHUM, HOPOUCXOMSAIIMX B CHCTEME OTCUéTa
«Tenexka» mnpu €€ pPaBHOMEPHOM H YCKOPEHHOM JBHUXXEHUM OTHOCHUTEIBHO
kaOuHeTa PU3UKU.
7. 3aBUCHUMOCTBH YCKOPEHHS T€JIa OT MacChl T€JIa U JAEHCTBYIOLIEH HA HETO CUJIBI.
8. HaOmoneHue paBeHCTBaA CUJI IIPU B3aUMOICHCTBUHU TeI.
9. H3MmeHeHue Beca Tena IpU YCKOPEHHOM JIBM)KEHUU.
10. Ilepemaya umnyJibca MpHU B3aUMOJIEMCTBUU TEIL.
11. TIpeoOpa3oBaHus YHEPTUU MMPHU B3aUMOJACUCTBUHU TEIL.
12.  CoxpaHeHHue UMITyJIbca MPHU HEYNIPYTOM B3aNMOJAECHUCTBHU.
13.  CoxpaHeHHe UMITyJIbCca IPU a0COIIOTHO YIIPYTrOM B3aUMOJI€HCTBHUH.
14. HaGmroneHue peakTUBHOT'O JBUKEHUSI.
15. CoxpaHeHue MEXaHWYeCKON PHEPruM IpHU CBOOOTHOM TaJCHHUU.

AR IS
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CoxpaHeHHEe MEXaHWYECKOW HHEPruvd TIpU ABWKECHUU Tejla MNoJd JAEWCTBHUEM
MPY>KAHBI.
JlabopaTopHbie pad0ThI M ONBITHI

KoHcTpyupoBanue TpakTa Uil pa3roHa U JAJIbHEUIIETO PaBHOMEPHOIO JIBUKECHUS
HIapUKa UIIH TEJIEXKKHU.
OrmnpeneneHue cpegHeld CKOPOCTU CKOJIBKEHHsI OpycKa WM ABHKEHHS IIapUKa I10
HaKJIOHHOM TNIOCKOCTH.
OrmpenesieHne YCKOpPEHHUs Tejla MPU PaBHOYCKOPEHHOM JBHKEHHUHU MO HAKJIOHHOM
TUTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBUKCHUU
0e3 HaYaJIbHON CKOPOCTH.
[IpoBepka rUIOTE3bI: €CIIM MPHU PABHOYCKOPECHHOM JIBMDKCHHUHM O€3 HadallbHOU
CKOPOCTH IIyTU OTHOCSTCS KakK psii HEUYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
IPOMEXYTKHA BPEMEHU OJUHAKOBBI.
I/ICCHCI[OBaHI/IC 3aBUCUMOCTHU CHUJIBI TPCHHSA CKOJIBXKXCHHSA OT CHJIBI HOPMAJIbBHOTO
JTaBJICHUSI.
Omnpenenenne ko3P dunrenTa TpeHUsI CKOJIBKCHHUS.
Ormnpenenenue )KECTKOCTU TIPYKUHBIL.
Omnpenenenue paboOThl CHUIIBI TPEHHUS IIPU PABHOMEPHOM JBWIXKEHUM Teja IO
FOPU30HTAJIBHOUN MMOBEPXHOCTH.
Ompenenenue padOThl CUIBI YIPYTOCTH MPHU IMOABEME T'py3a C HUCHOJIb30BAaHUEM
HCITOABUXXHOI'O U ITOABUXHOTI'O 6HOKOB.
H3ydeHue 3akOHA COXPAHCHUS YHEPTHUU.

Paszneis 9. MexaHn4yecKHe KoJe0aHud U BOJIHDI

KonebarearHoe JBHMOKCHHC. OCHOBHBIE XApaKTCPUCTUKHU KOJIeOaHuii: nepuona,

4acToTa, aMIumTyna. MaremMaTthyeckul W NOpY>XUHHBIM MasaTHUKU. [IpeBpaiienue

OHCPI'UM IIpU KoJe0aTeIbHOM JABUKCHHH.

3aTyxanmHe KoJIcOaHus. BLIHy)KI[eHHBIC konebanus. Pesonanc. MexaHn4yecKkue

BoaHBI. CBOMCTBA MEXAaHHMYCCKHUX BOJIH. HpOI[OJ'ILHBIe U TIOIICPCUYHBIC BOJIHBI. I[J'II/IHa

BOJIHBI U CKOPOCTb ec paciupoCTpaHCHUS. MexaHu4ecKHue BOJIHBI B TBépI[OM TCIIC,

cericmuueckue BotHbI (MC).

3Byk. I'poMkocTh 3Byka M BbIcOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u

YIIBTPa3BYK.
JdemMoncTpauuu
1. Habnronenue kKojieGaHuil Tea MOA ASHCTBUEM CUJIIBI TSHKECTHU U CUJIBI YIIPYTOCTH.
2. HaOmtonenue konebaHU Tpy3a HA HUTH U Ha TIPYKUHE.
3. HaOntonenue BBIHYXJIEHHBIX KOJIEOaHUI U pe30HaHca.
4. PacnpoctpaHeHue NpO0JIbHBIX U ITONEPEYHBIX BOJIH (HAa MOJEIIN).
5. HaOGmoneHune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHI PE30HaHC.

—_—
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JlabopaTopHbie pad0ThI M ONBITHI

OmnpeneneHue 4acTOThl U IepUo/ia KojieOaHUH MaTeMaTHUYECKOr0 MassTHUKA.
OmnpeneneHue 4acToThl ¥ NepUo/ia KoJIeOaHUN NPy KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TNeprUoga KojaeObaHU MOJABEIIEHHOTO K HUTH I'py3a OT
JUTUHBI HUTH.



4. HccnemoBaHWe 3aBUCHUMOCTH TI€pHoOJia KojJeOaHWN TIPYyKUHHOTO MasiTHUKa OT
Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTHU IlepHoAa KoJieOaHUM rpy3a, MOABEUICHHOTO K HUTH, OT
Macchl rpysa.

6. OneITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHoAa KoJIEOaHWN NPYKHUHHOTO
MasiTHUKa OT MAacCChl I'py3a U )KECTKOCTU MPY>KUHBI.

7. HW3mepeHue yCKOpEeHUsI CBOOOJHOTO IaJICHUS.

Paznen 10. DiiekTpoMarHuTHOE 1M0JIe U JJIEKTPOMATHUTHBIE BOJIHbI

DIEKTPOMArHUTHOE oJIE. DNEeKTPOMArHUTHbBIE BOJIHEIL. CBoiicTBa
AJICKTPOMAarHuTHBIX BoOJH. [llkama »SHeKTpOMarHUTHBIX BOJH. lMcmoib3oBaHUE
AJIEKTPOMArHUTHBIX BOJIH JJIs COTOBOU CBSI3H.

DnekTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoITHOBBIEC CBOMCTBA CBETA.
JleMoHcTpanuu

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomHOBEIE CBOIiCTBa CBETA.
JlabopaTopHbie pad0ThI M ONBITHI

1. M3ydeHnune CBOMCTB 2JICKTPOMATrHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3znmesa 11. CBeToBBIC ABJIEHHSA

JlyueBasa mozenb cBera. Mcrounuku csera. lIpsMosmHeHOE pacnpocTpaHEeHUe
ceera. 3armenuss Connua u Jlywsl. Otpaxkenue cBera. Ilmockoe 3epkarno. 3akoH
oTpakeHHsi cBera. lIperomnenue cBera. 3akoH TmperomieHusi cBera. [lomHoe
BHYTpPEHHEE OTpakeHHE cBeTa. Vcrmojb30BaHME MOJIHOTO BHYTPEHHETO OTPa’KEHUsS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B tuH3e. OnTuueckas cucteMa (oToarnmnapara, MUKpOCKONa 1
teneckona (MC). I'nma3 kak onTudeckasi cuctema. bIM3opyKkocTs U 1ajIbHO30PKOCTb.

Paznoxxenue oeioro CBC€Ta B CIICKTP. OneiTel  HeroToHA. CnoxeHnue
CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa.

JdeMoHcTpauun

1. TIpsimonmHelHHOE pacrpocTpaHEHHUE CBETa.

2. OtpaxeHue cBerTa.

3. Tlomyuenue n306pak€HU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

4. TlpenomiieHue cBera.

5. Onruydeckuii CBETOBOJI.

6. Xopa mydeil B coOuparoleii JuH3e.

7. Xopn JIydyed B pacCEHUBarOIICH JIMH3E.

8. Ilomyuenue n3o6pa>keHUI ¢ MOMOIIBIO JTUH3.

9. Tlpunnun aeicTus oToanmnapara, MUKpOCKOIIa U TEJISCKOa.
10. Mogens rnasa.
11. PaszmoxeHue Oenoro cBeTa B CIIEKTD.
12. TlomydeHue Genoro cBera MpHU CIOKEHHH CBETa Pa3HBIX I[BETOB.

JlabopaTopHbie pad0ThI M ONBITHI
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13. HccrnenoBaHue 3aBUCUMOCTH yTIJjla OTPa’KE€HUSI CBETOBOI'O JIyya OT yrjia MaJIeHUs.
14. V3ydeHHne XapaKTEPUCTUK U300pa’keHUsI TIPEeIMETa B TUIOCKOM 3epKajle.
15. HccrnenoBaHue 3aBUCUMOCTH yrjla MPEJIOMIIEHUS] CBETOBOTO JIy4ya OT yIJla MaJIeHUs
Ha I'PaHUIIE «BO3YX-CTECKIO».
16. TlomydeHue M300paKEHUN C TIOMOIIBIO COOMPAIOTICH JIMH3EL.
17. Omnpenenenne GOKYCHOTO PaCCTOSIHUS U ONTHYESCKOW CHITBI COOMPAIOIICH JIMH3EL.
18.  OmbITHI 1O PA3I0KESHUIO OEJI0TO CBETA B CHEKTP.
19. OmnpIThl O BOCHPHUSTHUIO IIBETA MPEAMETOB NPU UX HAOIIOJEHUU Yepe3 IIBETOBbIE
bunbTpHI.
Paznei 12. KBantoBble IBJICHUS

Omnwitel Pezepdopna wm mmanerapnass Monaens aroma. Mogens aroma bopa.
Hcnyckanue u nornomnieHue ceera aroMom. KBaHTtel. JInHelyaTble CIIEKTPHI.

PammoaktuBHOCTE. Alnb(da-, Oeta- U ramma-usirydeHus. CTpoeHHE aTOMHOTO
sapa. HykiionHast Moaeiib aTOMHOTO siapa. M30Tomsl.

PanunoaktuBHbIe TipeBpameHus. [lepuon nojrypacraga aTOMHBIX AA€EP.

Slnepuble peaknuu. 3aKOHBI COXPaHEHHS 3apsiIOBOTO M MacCOBOTO YHCEI.
DHeprust CBsI3U aTOMHBIX sifiep. CBsI3b MacChl M DHEPruu. Peaknuu cCUHTEe3a U JICIICHUS
siaep. Uctounuku sHeprun CosHna u 3831 (MC).

SlnepHasa oHepretnka. JIeWCTBUS paaMOAaKTHUBHBIX HW3JIyYEHUM HA JKHUBBIC
opranusmsl (MC).

JdeMoHcTpauuun

CHCKTpI)I HU3JIYyUYCHUS U IMOIJIOMICHUA.

CriekTpbl pa3IUYHbIX ra30B.

CrnekTtp Bosopoa.

Habmronenue TpekoB B kamepe BunbcoHa.

PaboTta cuérunka MOHU3UPYIOLINX U3ITyUESHUM.

Perucrpanus n3nydeHus NpUPOAHBIX MUHEPAJIIOB U MPOAYKTOB.
JlabopaTopHblie padoThI U ONBITHI

SNk W=

7. HabmroneHue CIJIOMIHBIX U JIMHEHYAaThIX CIIEKTPOB U3ITyUYEHUS.
8. MHccnenmoBaHue TPEKOB: U3MEPEHUE PHEPTHUU YACTHUIBI 110 TOPMO3HOMY HyTH (1O
doTorpadusim).
9. H3mepenue paanoakTUBHOTO (hoHA.
IToBTOpHMTEILHO-000011AOIIUIA MOAYJIb

[ToBTOpUTENBEHO-0000IIAIOIUI MOy b MpeAHA3HAYEeH MJisd CHUCTeMaTu3aluud U
000011eHNs MPEIMETHOTO COAEP>KaHHUsSI U OMNbITAa JEATEIbHOCTH, IPUOOPETEHHOTO MpPHU
W3y4YEeHUU BCEro Kypca GU3MKHA, a Takxke I NoArotoBku K OCHOBHOMY
rOCyIapCTBEHHOMY »JK3aMEHYy TI0 (HU3UKE JJIsI OOYydJaroluXCsi, BBIOpABIIUX OSTOT
Y4EeOHBIN peaMeET.

IIpn n3yuyeHnMn NAHHOTO MOOYJISI PEATU3YIOTCS W CHUCTEMATH3UPYIOTCS BH/JIbI
JIeATEJIbHOCTH, Ha OCHOBE KOTOPBIX OOEcHeuuBaeTCsl JOCTHXKEHUE IMPEIMETHBIX U
MeTalpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHs, (POPMHUPYETCSI €CTECTBEHHO-
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Hay4dHasa rpaMOTHOCTBL: OCBOCHHUC HAYYHBIX MCTOAO0OB HCCIICOIOBAHUA SIBJICHUM IpUpOabI
U TCXHHUKH, OBJIAACHHUC YMCHUAMU OOBSICHATH (1)H3H‘-ICCKI/IC SIBJICHUSA, MIPUMCHSA
INOJTYYCHHBIC 3HAaHMA, peuiaTb 3aJa4u, B TOM YHUCJIC KauyCCTBCHHBIC nu
OKCIICPUMCHTAJIBbHBIC.

I[IpuHIMIIMaNBbHO AEATEIILHOCTHBIM XapakTep HAaHHOIO pasjliesa pealm3yercs 3a
CUéT TOT O, YTO y4YallMCCs BBIMMOJHAKOT 3aJaHUA, B KOTOPLIX UM IpCAjiaracrcs:

— Ha OCHOBE MOJIyYEHHBIX 3HAHUM pPACIO3HaBaTh U HAYYHO OOBSCHATH (U3NUECKUE
SIBJICHUS B OKPY’KaIOLEH IIPUPOJE U TOBCEIHEBHOM )KU3HU;

— HCIOJIb30BaTh Hay4dHbIE METOABI HCCICIOBaHUS (PUNUYECKUX SIBJICHUM, B TOM
YHCJIE A1 IPOBEPKU T'MIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJOB;

— OOBSCHATH HAy4yHbIE OCHOBBI HamOoJyiee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOT'UH, HallpUMeEp, NIPAKTUYECKOTO HUCIIOJb30BAaHUS PA3JIMYHbIX MCTOYHUKOB
SHEpPruyM Ha OCHOBE 3aKOHAa IPEBpAICHUS] U COXPAHEHUSI BCEX HU3BECTHBIX BHUJIOB
SHEPIUu.

Kaxnas m3 Tem naHHOrO paszjesia BKJIIOYAeT 3KCHEPUMEHTAIbHOE HCCIIEIOBAaHUE
oboOmaromero xapakrepa. Pasgen 3aBepiiaercs MNpOBEICHUEM JUAarHOCTUYECKOW U

OLICHOYHOM pabOThI 32 KypC OCHOBHOM IIKOJIBI.
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IIJTAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMHSA YYEBHOI'O ITIPEJJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne yueOHoro mnpenmera «Ddusuka» Ha ypPOBHE OCHOBHOTIO OOIIETo
oOpa3oBaHUs  JOJDKHO  oOecneuuBaTh  JOCTHIKEHHE  CIEAYIOLIUX  JIMYHOCTHBIX,
METaNnpeIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JUYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe eocnumanue:

— TIPOSIBICHUE MHTEpPECa K HWCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON H
OTEUYECTBEHHOU (PU3MUECKON HAYKHU;

— I1IEHHOCTHOE OTHOIIEHHUE K JOCTHM)KECHUSIM POCCUMCKUX U OTE€YECTBEHHBIX YUEHBIX-
(u3ukoB.

I'pasicoanckoe u 0yxoeno-upasecmeennoe 6ocnumanue:

— TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHHUHM OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MpPOOJIEM, CBSI3aHHBIX C MNPAKTUYECKUM HPUMEHEHHUEM JOCTHUXKEHUU
buszuku;

— OCO3HaHHUE BaXXHOCTU MOPAJIbHO-ITUYECKUX IIPUHLIUIIOB B JIESTEIILHOCTH YUEHOTO.

Icmemuueckoe ocnumanue:

— BOCIIPHUSTHE OCTETHUUYECKUX KauecTB (PU3NUYECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH.

Ilennocmu nayunozo nosHanus:

— OCO3HaHHUE€ IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI pa3BUTHS TEXHOJIOINH, BAYKHEHIIIEH COCTABIIAIOLIECH KyJIbTYPHI;

— Ppa3BUTHE Hay4dyHOW JIOOO03HATEIBHOCTH, HWHTEpeca K HCCIEI0BaTEIbCKON
JIeATEJIbLHOCTH.

Dopmuposanue Kyabmypot 300p08b U IMOUUOHATILHOZ0 DJ1AZONOTAYUUA:

— OCO3HaHHME LIEHHOCTH 0e30IacHoro oopasa KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXKHOCTH MpaBUJI 0€30M1aCHOTO MOBEACHHUSI Ha TPAHCIOPTE, HA JOpOrax, ¢
BJIEKTPUYECKUM M TETJIOBBIM 000PY/IOBAaHUEM B JOMAIITHUX yCJIOBUSIX;

— chopMUPOBAHHOCTHh HaBbIKa pe(IeKCHUM, MPU3HAHHE CBOETO IIpaBa Ha OUIMOKY U
TAKOI'0 K€ IIpaBa y ApyTroro 4eJoBeKa.

Tpyooeoe éocnumanue:

— AaKTUBHOE€ y4dyacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad (B paMKax CE€MbH, IIKOJIbI,
ropojia, Kpas) TEXHOJIOTMYECKONH M COLIMAJIbHOW HAIlpaBJIEHHOCTH, TPEOYIOIIUX B
TOM 4Mclie U (PU3NUYECKUX 3HAHUU;

— MHTepec K NPaKTUYECKOMY M3yUYEHHIO Npodeccuii, CBA3aHHBIX C (DU3UKOM.

IKonozuueckoe gocnumanue:

— OpHEeHTalus Ha NpUMEHEeHHE (PU3MUEeCKUX 3HAHUN Ui pelIeHHs 3a1ad B 00JacTH
OKpYy’Karolllei cpenbl, IJIAHUPOBAHUS IIOCTYNKOB M OLIEHKH HX BO3MOXKHBIX
MOCJIEACTBUHN 151 OKPYKAIOLIEH CPEbI;

— OCO3HaHHME TJI00AJIbHOTO XapakTepa »3JKOJIOTMYECKHX MpodieM U MyTed Hux
pelIeHUs.

Aoanmauyun odyuarouiezoca K U3MEHAIOUWUMCA YCA08UAM COUUANBLHOU U NPUPOOHOIL

cpeowl:

- HOTpe6HOCTI) BO BSaHMOﬂeﬁCTBHI/I IIPpHU BBIMTOJIHCHHUHA I/ICCJ'IGJIOBaHI/Iﬁ N IIPOCKTOB
(I)H3H‘-ICCKOI>1 HaIpaBJICHHOCTH, OTKPBITOCTH ONBITY U 3HAHUAM JAPYTIUX;
— TIIOBBIICHUEC YPOBHIA CBOCH KOMIIETEHTHOCTH Hepe3 NMPAKTHYICCKYIO ACATCIBbHOCTD,
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MOTPEOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM uucie (GOpPMYyJIUPOBATH UJIEH,
MOHSTHS, TUNOTE3Bl O (PU3NYECKUX OOBEKTaXH SBICHHSIX;

oco3HaHHWE Je(HUIUTOB COOCTBEHHBIX 3HAHUKW M KOMIIETEHTHOCTEH B 00JacTu
uszukn;

IUTAHUPOBAHUE CBOET0 PAa3BUTHS B IPUOOPETEHUH HOBBIX (DPU3MUECKUX 3HAHUIA;
CTpEMJICHHE AaHAJIU3UpPOBaTh W BBISABIATH B3aWMOCBSI3M NPHUPOJBI, OOIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOIB30BaHUEM (PU3NUECCKUX 3HAHUM;

OIICHKA CBOMX JICHCTBUU C YUYETOM BIMSHHUS HA OKPY’KAIOIILYIO CPEIy, BOSMOMXKHBIX
rI100aJIbHBIX OCJIEICTBUH.

METAHNPEIMETHBIE PE3YJ/IbTATDBI

YHuBepcajbHblIe MO3HABATEIbHbIE 1eCTBUS

ba3zoevie 1ocuueckue oeticmeus:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBaTh CYIISCTBEHHBIH NpPHU3HAK KJIAaCCHU(MUKAIMA, OCHOBAHUS IS
00001IeHHsT U CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHsI B paccMaTpuBaeMbIX (akTax,
JTAaHHBIX ¥ HAOIIOACHUSAX, OTHOCIIINXCS K (PU3NICCKUM SIBIICHUSIM;

BBISIBJISITH IPUYUHHO-CJICJICTBEHHBIE CBSI3M NMPHU U3YUYCHUN (DU3UYECKUX SIBIICHUU U
MPOIIECCOB; JEJaTh BBIBOJBI C HCIIOJBb30BAaHUEM ASTYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYEHUH, BEIIBUTATh THIIOTE3bI O B3AUMOCBSI3SX (DPU3NYSCKUX BEIUYNH;
CaMOCTOSITEJIPHO BBIOMpATh CHOCOO pemieHuss ydeOHOW (Qu3mueckod 3amadu
(cpaBHEHHE HECKOJBKHMX BapHAaHTOB PELICHHS, BHIOOpP HambOoJiee MOIXOJSIIETO C
y4E€TOM CaMOCTOSATEIIBHO BBIJICICHHBIX KPUTEPHUEB).

bazoevie uccneooeamenvckue oeiicmeus:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIILCKUI HHCTPYMEHT MO3HAHMUS;
OpoBOAUTH IIO CaAMOCTOATCIBHO COCTABJICHHOMY IIJIaHYy OIIBIT, HECJIOKHBIN
(uzugeckuit SIKCIEepUMEHT, HEOOJIBIIIOE UCCIIeOBaHNUE (PU3NIECKOTO SIBIICHUS;
OLICHMBAaTh Ha NPHUMEHHUMOCTb U JIOCTOBEPHOCTH HMH(MOpPMALMIO, MOIYYEHHYIO B
XOJI€ UCCJIEIOBAHUS UJIH SKCIIEPUMEHTA;

CaMOCTOSITEJIFHO (OPMYyJIUPOBaTH OOOOIIEHUS] W BBIBOJBI IO pe3yjbTaTam
MMPOBEJIEHHOTO HAOIOICHUSI, OTIBITA, UCCIICTOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHElIlee pa3BUTHE (PU3MUECKHUX IPOIIECCOB, a
TaK)K€ BBIABUTATh TMPEAMNOJIOXKEHUsI 00 HUX pa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTax.

Paboma c ungpopmanuei:

NPUMEHSTh pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3allpOChl IIPU MTOUCKE U OTOOpE
HH(pOpMAIIMM WJIU JIaHHBIX C YYE€TOM MPEJIOKEHHONH yuyeOHOM ¢Uu3nuecKomn
3aJ1a4u;
aHAJIM3UpPOBAaTh, CHCTEMATU3UPOBaTh U  HHTEPIPETUPOBATH HUHQPOPMAIHIO
Pa3IMYHBIX BHUJIOB U (POPM IIPEICTABIICHUS;
CaMOCTOSITEJIbHO BBIOUpPATh ONTHUMAJIbHYIO (GOpMYy TIpeACTaBIeHUSI MH(pOpMaAIIUU
1 WUIIOCTPUPOBATh PELIaeMbI€ 3a/1a4l HECJIOKHBIMHM CXEMaMH, AuarpaMMaMH, UHOMN
rpadguKoi U UX KOMOHHAIUSMU.

YHuBepcajibHble KOMMYHHUKATHBHBbIC 1€HiCTBUS

Obwenue:
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B Xo0/1€ OOCyXJeHHUs yuyeOHOro Marepuaia, pe3yJbTaToB JabopaTOPHBIX paboOT U
MPOEKTOB 3aJaBaTh BOMNPOCHI IO CYLIECTBY OOCY>XJIae€MOM TE€Mbl M BBICKA3bIBaTh
WJIeW, HalleJICHHbIE Ha pelIeHUEe 3aJ1a4d U ToJiepKaHue OyiaroenaTeIbHOCTH



OOILICHHUS;

COMOCTABJISITh CBOMU CYXKIACHHS C CYXKICHUSMH JPYTHX YYaCTHHUKOB JIHAjiora,
00HapY>KUBATh PA3JIMINEC U CXOJICTBO MO3HUIIUIA;

BBIpa’)kaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U IIMCHbMEHHBIX TEKCTAX

HY6JII/I‘-IHO HpeﬂCTaBJIHTB pCByHBTaTBI BBIITIOJIHCHHOT' O (I)I/I3I/I‘-ICCKOFO OIlbITa
(’KCIIEpUMEHTA, UCCIIeI0BAaHMUS, IIPOEKTA).

Coemecmuasn oeamenvHocmy (COMpPYOHUUECMBO0):

IIOHUMAaTh ¥ HCHOJB30BaTh NPEUMYIISCTBA KOMAaHJAHOW W WHIWBUIYAJIbHOH

paboThI IIpH pelIeHUH KOHKPETHOU (PU3HUYSCKOMN TTPOOIIEMBI;

IIPUHUMATh IIeJI COBMECTHOHM AESATEIbHOCTH, OPraHU30BBIBATH JEHCTBUS IO €&

JOCTHXKEHMIO: pacHpelesaTh pojd, oOOCYyXIaTh IPOLECCHl U Pe3yIbTaThl

COBMECTHOH paOoThI; 0000IaTh MHEHUSI HECKOJIBKUX JIIOACH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAass KAYECTBEHHOT'O pe3yJbTaTa MO CBOEMY

HaIpaBJICHUIO U KOOPJAUHUPYSI CBOH NCHCTBUSI C APYTUMH HWICHAMH KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIUI HOPOAYKT MO KPUTEPHUSIM,

CaMOCTOATENBHO C(HOPMYIIUPOBAHHBIM yYaCTHUKAMH B3aUMOJACHCTBHSI.
YHuBepcajibHble PeryjisiTUBHbIE 1€ CTBUS

Camoopzamwauun:

BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTyalUsX, TPEOYIOLIUX JJIs
petieHus GU3NICCKUX 3HAHUM;

OPUEHTHUPOBATHCS B Pa3IUYHBIX MOAXO0JIaX OPUHSITUS pelIeHUN (MHIUBUIYyaJbHOE,
NPUHSATHE PELISHUs B IPYIINE, IPUHSITUE PELICHUI I'pyNIIoii);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelleHus (PU3nYecKoil 3aJauu Wid IUIaHa
HUCCIEAOBAHUS C YUETOM HMEIOIIUXCSI PECYypPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh NpeajaraeMble BAPUAHTHI PEIICHUI;

JIeJIaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

Camokonmpons (peghrexcusn):

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy M MpeJlarath miaH €€ N3MEeHEHUs;
OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTHIKEHUs) PE3yJIbTaTOB JAESITEIbHOCTH,
JlaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCJI€ B XOJ BBIIIOJHEHUS
(bu3nyecKkoro ucciaegOoBaHUsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEINBCTB,
M3MEHMBIIUXCS CUTYaIlUN, YCTAaHOBJIIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSIM.

Imoyuonanvuvlit uHmMeEIEKM:

CTaBUTh Ce€0sI HA MECTO ApYroro 4YeJIOB€Ka B XOJAC€ CIIOpa WM OJUCKYCCHU Ha
HAy4YHYIO TCMY, IOHUMAaTb MOTHUBbI, HAMCPCHHA U JIOTUKY APYyTOro.

Ipunamue ceés u opyzux:
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NpU3HaBaTh CBOE MpaBO Ha OMIMOKY NpU pelieHHH (U3NYECKUX 3aJad WM B
YTBEPKICHUSIX Ha HAYYHbIE TEMbI U TAKOE K€ MPABO IPYTOro.



INPEIMETHBIE PE3YJIbTATbBI

7 KJIacc
IIpenmeTHbIE pe3yiabTaThl Ha 0a30BOM  ypOBHE JOJKHBI oTpaxaTb

c(popMHUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUN:
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HCIIOJIb30BaTh MOHATUS: (U3NYECKHME M XUMHYECKHE SBJICHMsS; HaOJIOJEHUE,
SKCIIEPUMEHT, MOJEJb, THUIIOTEe3a; COWHUIBI (QU3NUYECKUX BEJIUYHH, aTOM,
MOJIEKYJla, arperaTHble COCTOSIHMsI BellecTBa (TBEpHOE, >XKUAKOE, ra3zoo0pa3Hoe);
MEXaHUYECKOE JBW)KEHHE (pPaBHOMEPHOE, HEPAaBHOMEPHOE, HPSAMOJMHENHOE),
TpaeKTOpHUs, paBHOAEHCTBYIOIass cwi, Aedopmanus (ynpyras, IJIacTUYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuyaTh sBIeHUS (Auddy3us; TenoBoe JBM)KEHHE YacTHIl BElIEeCTBa;
PaBHOMEPHOE JBUKCHUE; HEPABHOMEPHOE JBWKCHUE; NHEPLUS; B3aUMOJICUCTBUE
TEJI; paBHOBECHE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpallleHUus; Iepenada
JaBJIeHUs] TBEPABIMHU TEJIaMH, >KUJKOCTSIMH U Tra3amMu; aTMoc(epHOe IaBJICHUE;
IUTaBaHWE TeJ; MPEeBpallleHUs] MEXaHWYECKOM HSHEepruu) MO OIHMCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIAX JaHHOE
(busznueckoe sABJICHUE;

pacrio3HaBaTh NPOSBICHHWE H3YyYEHHBIX (DU3UUECKUX SBICHUH B OKPYKAIOIIEM
MHUpEe, B TOM 4Hcie (U3NYECKUE SIBICHUS B MNPUPOJIE: NMPUMEPHI JIBHXXEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOW M HEXKUBOU IIPUPOJIE; NEUCTBUE CUIIbI TPEHUS B
NpUPOAE M TEXHHUKE; BIMSHUE aTMOC(HEpPHOIro NaBJICHUS Ha >KUBOH OpPraHU3M;
IUIaBaHUE PbIO; pblYaru B TEJE YEJIOBEKAa; IPU ITOM IEPEBOJUTH MPAKTUYECKYIO
3ajlayy B y4eOHYIO, BBIJICJISATh CYILECTBEHHBIE CBOMCTBA/IMpU3HAKU (PU3UYECKHUX
SIBIICHH;

OINMCHIBATh M3yYEHHBbIE CBOHCTBAa Tel U (U3MUYECKUE SBJICHUS, HCIOIb3Ys
¢busmueckue BenmuMuuHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CKOpPOCTb, CPEIHsSsI CKOPOCTb, CUJa YIPYIOCTH, CHJIa TSDKECTH, BEC Teja, cuiia
TpeHusl, naBieHue (TBEPIOro Teja, >KUJKOCTH, rasa), BbITAJIKUBAIOIIasl cuia,
MeXxaHuuyeckas pabdoTa, MOIIHOCTh, IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(QPUIIUEHT
IOJIE3HOTO JIEUCTBUSI MEXAaHW3MOB, KMHETHYECKass M IOTEHIHaJIbHAas SHEPrus);
IpU ONHUCAHUM MPABUIBHO TPaKTOBaTh (U3NYECKUII CMBICI HCIIOJIb3YEMBbIX
BEJIMYWH, HUX OOO3HAaUeHUs U E€AUHULBI (PU3NYECKUX BEJIUYHUH, HAXOJAUTH
(¢opmynbl, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYH0 BEJIMYMHY C JAPYyTUMH
BEJIMYUHAMHU, CTPOUTH I'pa@UKHU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMYNH;
XapakTepU30BaTh CBOMCTBA Tej, (PU3HMUECKHUE SIBJICHUS U MPOLECCHI, UCHOIB3Ys
MpaBujia CJIOXKEHHUs cui (BAOJb OMHOW mpsiMoit), 3akoH ['yka, 3akon Ilackasns,
3aKOH Apxumena, NMPaBWIO paBHOBecHs pbluara (0J10Ka), «30JI0TOE IPABHUION
MEXaHWKH, 3aKOH COXPaHEHMUs MEXaHWYECKOM DHHEpPruM; NOpU ODTOM JaBaTh
CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUChiBaTh €ro MaTeMaTH4YecKoe
BBIpa)KCHHE;

OOBSICHATH (PU3UYECKUE SIBJIICHMS, MPOLIECChl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHTyallud NOPAKTHUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbISABIATH
NPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1-2 JIOTMYEeCKHX I1aroB
c oropoi Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SABJICHUN, PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,;

peuiath pacu€THble 3amauyd B 1-2 1EeHCTBUS, UCIOJB3ys 3aKOHbBI U (OPMYJIBI,
CBsI3bIBAIOIIME (PU3UUECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCJOBHUS 3aJayu
3aMMChIBaTh KPATKOE yCJIOBUE, MTOACTABIATh (PU3NYECKUE BEIUYMUHBI B (QOPMYJIBI U
MPOBOJUTH pacu€Thl, HAXOAUThH CIIPABOYHbIE JJAHHbIE, HEOOXOAUMBIE JUUISI PEIICHUS
3aja4, OIICHUBATh PEATTMCTUYHOCTD TTOJTYyUYEHHON (PU3NISCKON BEIIMUUHBI,
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pacrio3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTHh IPU MOMOIIM (PU3UIECKUX
METOJZIOB; B OIIMCAaHWM HCCJIEIOBAHUS BBIACIATH MPOBEPAEMOE MNPEANOTIOKEHHUE
(runoresy), pa3iuyaTb U MHTEPIPETUPOBATH NOJYUYEHHBIM pe3yJsibTaT, HAXOAUTH
OLIMOKH B XOJ€ OMbITA, JIeJaTh BBIBOJIBI IIO €TI0 PE3yJIbTaTaM;

MPOBOJUTH OIBITHI MO HAOIIOACHUIO (UBMUYECKUX SBICHUNH WIH (PU3UIECKUX
CBOMCTB Ten: (opMynupoBaTh IIpOBEpsieMble MPEANOJIOXKEHUs, CcOoOupaTh
YCTAaHOBKY U3 TIPEJIOKEHHOTO OOOpYJIOBaHMs, 3alUChIBATh XOJI OIbITa U
hopmynrpoBaTh BHIBOIHI;

BBIIIOJIHSTH IIPSIMBbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMAa, CHJIbI
U TeMIlepaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX M UHUQPPOBBIX MNPUOOPOB;
3aMMChIBATh OKA3aHUs IMIPUOOPOB C YUETOM 3aJJaHHOW aOCOIIOTHON MOTPENTHOCTH
U3MEPEHUH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIIMYUHBI OT APYyron
C HCHOJb30BAaHUEM TPSIMBIX U3MEpPEeHUH (3aBUCUMOCTH IIyTH PABHOMEPHO
JIBMKYIIErocsl Tejla OT BPEMEHHU JABMIXKEHUS TEJa; CUJIbl TPEHUS CKOJIBXEHUS OT
CHUJIbI JIaBJICHUSI, KauecTBa 0OpabOTKHU MOBEPXHOCTEH TEJI U HE3aBHCHMOCTH CHIIBI
TpeHUsI OT IUIOLIAJIM COIPUKOCHOBEHHUS TEJ; CWJIbl YHOPYrOCTH OT YIJIWHEHUS
MPYXKUHBI; BBITAJIKUBAIOLIEH CHJIIBI OT O00BbEMa MOTPYXEHHOM 4YacTU Tena U OT
IJIOTHOCTU KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUJIOTHOCTHU Teja, OT IJIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO; YCIOBHUM IJIaBaHUS TEJI, YCJIOBUM PaBHOBECHUS phluara
1 OJIOKOB); y4aCTBOBaTh B IUIAHUPOBAHWU YYESOHOrO HCCIICAOBaHHs, COOUpPATh
YCTAaHOBKY W  BBIIIOJHITH WU3MEPEHUs, CJeAys NOpPeIJIOKEHHOMY IUJIaHy,
(buKCHUpOBaTh pE3yJIbTATHI IIOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BUJIE TIPEIJIOKEHHBIX TaOnull U TrpaduKOB, JejaTh BBIBOABI IO pe3ylibTaTam
HCCJIEIOBAaHUS;

MPOBOJIUTh KOCBEHHBbIE H3MEpeHUs (U3NUECKUX BeIUYMH (TJIOTHOCTH BEIIECTBA
JKUJIKOCTU M TBEPJOIro Tejla; CWJIa TPEHUS CKOJBXKEHUS; JaBJICHHUE BO31YyXa;
BBITAJIKMBAIOIIAsd CWJIa, JACUCTBYIOIIAsi Ha IIOTPYKEHHOE B JKUJIKOCTh TEJO;
KOO(HUIIMEHT  TMOJIE3HOTO  JNEHCTBUS  IPOCTBIX  MEXaHU3MOB),  CIEeAys
NPEeI0KEHHONM  MHCTPYKIMM: IIpU  BBINOJHEHUHM  HM3MEpPEHUM  coOupath
AKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISTh 3HAUEHUE NCKOMOW BEJIUYUHBI;
coOro1aTh MpaBUjla TEXHUKH OE30IIacCHOCTH IIpU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

yKa3blBaTh NPUHLMIIBI JE€HUCTBUS NMPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JAWHAMOMETpP, COOOIIAroIIMecss cocyapl, OapoMeTp, pblyar,
MOJIBM>KHBIM M HETNOJIBU)KHBIN OJI0K, HAKJIOHHASI TIJIOCKOCTH;

XapaKTepU30BaTh INPUHIUIBI JAESUCTBUS H3YUYEHHBIX MNPUOOPOB M TEXHHUUYECKUX
YCTPOHCTB € ONOPOil Ha UX OomUcCaHMs (B TOM YHUCIIE: MOJAIIMITHUKHA, YCTPONUCTBO
BOJIONIPOBOJIA, TUAPABINYECKUN MMpecc, MAHOMETP, BBICOTOMED, MOPIITHEBOI HAacoC,
apeoMeTp), UCMOIb3ys 3HaHUS O CBOMCTBaX (PU3NMYECKUX SIBICHUN U HEOOXOIUMBIE
(uznyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MNpPUMEPbl / HAXOAUTh HH(OOPMAIMIO O MNpPUMEpax MPaKTUUECKOTO
HCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW XU3HMU JIs1 oOecnedyeHus
0€30IMaCHOCTH NpH OOpalleHHH C NpUOOpaMy U TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHHUsI 3J0pPOBbsi U COOJIIOJACHUS HOPM DSKOJIOTMYECKOrO IIOBEJCHUS B
OKpY’Karolleu cpele;

OCYIIECTBJISITH OTOOP UCTOYHUKOB MH(OpMaLuu B ceTu IHTEpHET B COOTBETCTBUU
C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIINUXCS 3HAHUN U IIYTEM
CpaBHEHHMS Pa3IUYHBIX MCTOYHHUKOB BBIACISITH MH(POpPMAIMIO, KOTOpas SIBISIETCA
MPOTHUBOPEUYUBOU MU MOXKET OBITH HEJIOCTOBEPHOI;

HCIIOJIb30BaTh IIPU BBINOJIHEHUM YUYE€OHBIX 3aJaHUM Hay4dHO-IMOIYJISIPHYIO
JUTEpATypy (PU3UUECKOro COAEpIKaHUs, CIPABOYHBIE MAaTEPUANIbI, PECYPChl CETH



NutepHer; Braaerh nOpuéMaMud KOHCIEKTUPOBAHHUS TEKCTa, IPeoOpa3OBaHUS
WHGOpPMAIIHU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC W YCTHBIE COOOIIEHHSI Ha OCHOBE 2-3
WCTOYHUKOB WH(pOpMAIUU (PU3NUECKOTO COJICP)KAaHUS, B TOM YHCIE ITyOJIUIHO
JIeaTh KpaTKue COOOIIEHUs O pe3ysibTaTaX MNPOCKTOB WM  YYCOHBIX
WCCICAOBAaHUN; MPU OTOM T'PAaMOTHO HCIIOJIb30BaTh HM3YYCHHBIH TTOHSITHWHBIN
anmapar Kypca (pu3HUKH, COITPOBOXKIATh BEICTYIUICHUE TTPE3SHTAIIUECH;

MpA  BBITOJHEHUH YYEOHBIX MPOEKTOB UM  HMCCICIOBAHUM  pacnpenciisiTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJIa4aMHU, CICAUTH 32
BBIIIOJIHEHHEM IlIaHA JEHCTBUM, alJeKBAaTHO OILEHHMBATHL COOCTBEHHBIM BKJIad B
JICSITeIbHOCTD IPYIIbI; BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS
MHEHHE OKPYKAIOIIHX.

8 kiacce
[IpenmeTHbIC pe3yJibTaTbl  Ha 0a30BOM YPOBHE TOJKHBI OTpaXkaTh

c(hopMUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUN:
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HCII0JIb30BaTh NOHSATHUSI: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTAJUIMYECKUE U amMop(HbIe Tena,
HACBILLIEHHBbIII M HEHACBIIEHHBII nap, BIJIAXHOCTh BO31yXa; TeMmeparypa,
BHYTPEHHSISI DHEPI'Usl, TEIUIOBOM JIBUTATENIb; JIEMEHTAPHBIN 3JIEKTPUUYECKUH 3apsi,
BJIEKTPUYECKOE I10JI€, MPOBOJHUKHA U JUAJIEKTPUKHU, ITOCTOSHHBIM 3JIEKTPUUECKUN
TOK, MarHUTHOE MOJIE;

pa3nuyaTh SBJICHUSA (TEIUIOBOE paclIMpeHHue/c)kaTue, Terulolepeaaya, TEIUIOBOE
paBHOBecHe, CMayMBaHUE, KalWUISIPHBIC SBJIECHUS, HCIApPEHUE, KOHJACHCALMs,
IUIaBJIEHUE, KpUCTauIM3auus  (OTBepJAeBaHME), KHUIIEHHE, TeIulonepeaaya
(TenJI0npOBOHOCTD, KOHBEKIIHUS, H3JIy4YEHUE); AJIEKTpU3aLIUS TeJ,
B3aUMOJEUCTBHUE 3apsAI0B, JEUCTBUS JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICCTBUE MAarHUTOB, J€HCTBME MAarHUTHOI'O MOJISI Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHuTHasE MHIYKIUS) MO ONHCAHMUI0O MX XapaKTEepHBIX CBOWCTB M Ha
OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3UUYECKOE SIBJIEHUE;

pacrio3HaBaTh IIPOSIBJIEHUE W3YUYEHHBIX (U3UUECKUX SIBJICHUI B OKpPYKaroIIeM
MHUpE, B TOM 4ucie (U3NUYECKHUE SIBJIEHUSI B IIPUPOJIE: TIOBEPXHOCTHOE HATSKEHHE
1 KallWUISIPHBIE SBJIICHUS B MIPUPOAE, KPUCTAJIBI B IpUpoxae, udnydenue CoiHua,
3aMep3aHHUe BOJJOEMOB, MOPCKHE OpU3bl, 0OOpa3oBaHUE POCHI, TyMaHa, UHEs, CHEra;
BJIEKTPUYECKHE SIBICHUS B aTMocdepe, 3IEeKTPUYECTBO IKUBBIX OPraHU3MOB;
MarHuTHOE ToJie 3eMJiH, Jpeid MOI0COB, pOJIb MArHUTHOIO MOJS IS KU3HU Ha
3emile, MNOJAPHOE CHUSIHME;, OPH OTOM IEPEBOAUTH IIPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIEIISTh CYyIIIECTBEHHBIE CBOMCTBA/IPU3HAKU (PU3UYECKUX SIBICHUI;
ONMCHIBATh M3yYEHHBbIE CBOWCTBAa Tel U (U3MUYECKUE SBJICHUS, MCIOIb3Ys
¢usnyeckue BeIWYMHBI (TeMIlepaTypa, BHYTPEHHSISI DHEpPrus, KOJIWYECTBO
TEIUIOTHI, YJElbHAasl TEIUIOEMKOCTh BEILIECTBA, YyJAEJIbHas TEMJoTa IUIaBICHUS,
yJieJabHasi TeIUIoTa IapooOpa3oBaHMs, yJAeJibHAs TEmjloTa CropaHus TOIUINBA,
KO3(pUIIMEHT TOJIe3HOrOo JAEHWCTBUS TEIUIOBOM  MAIlIMHBI, OTHOCHUTEJIbHAs
BJIQXXHOCTh BO3/JyXa, JJEKTPUUECKHUIN 3aps]i, cujia TOKa, DIIEKTPUUYECKOe
HalpsDKEHUE, CONPOTHUBIICHUE ITPOBOJHHKA, YJEIBHOE CONPOTHUBIICHUE BEIECTBA,
paboTa ¥ MOILIHOCTH JIEKTPUYECKOI0 TOKA); IPU OMMCAHUU MPABUIILHO TPAKTOBATh
(u3nuecKui CMBICI HCHOJb3YEMBIX BEJIMYMH, OOO3HAYEHHUST U  €IUHHLBI
(bu3nYecKux BEJIWYUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH I'padUKU H3YyUYEHHBIX 3aBUCHUMOCTEU
(pu3uUecKux BEIUYNH,;

XapakTepu30BaTh CBOMCTBa TeJjl, (PU3MUECKHE SIBICHHUS U MIPOLIECCHI, MCIOIb3Ys
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OCHOBHBIC ITOJIOXKCHUA MOHCKYJIHPHO—KHHCTI/I‘IGCKOI;’I TCOpUU CTPOCHHUSA BCUICCTBA,
MPUHIUIT CYNEPHO3UIMU MoJied (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma ayis ydactka 1nend, 3akoH JDkoyss-JIeHna, 3aKoH coXpaHEeHUs
SHEPruu; MPHU 3TOM JIaBaTh CJIIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alHCHIBAThH €T0
MaTEeMaTHYECKOE BBIPAKECHUE;

OO0BSICHATH (PU3HUUYECKHUE MPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CI/ITyaHI/Iﬁ IIPAKTUKO-OPUCHTUPOBAHHOI'O XapakxkTepa: BBISIBJIATDH IIPUYINHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JIOTMYEeCKHUX IIaroB C OIOPOit
Ha 1-2 u3y4YeHHBIX CBOMCTBa (PU3MUECKUX SIBICHUM, (PU3NUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemars pacu€THble 3ajJa4u B 2-3 IEUCTBUS, HUCIOJB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBarOIIME (U3MUECKUE BEJIIMUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3aJayd
3aIllUChIBATh KPATKOC YCJIOBHUC, BBIABJIATHL HCAOCTATOK MJAHHBLIX I PCIICHUA
3aJlayd, BBIOMpATh 3aKOHbBI U (QOpMyJbl, HEeoOXoauMble mJsi €€ pelIeHus,
OpoOBOIUTH paC‘-IéTBI U CpaBHUBATH IIOJIYYCHHOC 3HAYCHUC (I)I/IBI/I‘-ICCKOf/'I BCIIMYHUHBI
C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTHh INPU MNOMOIIU (PUZHYECKUX
METOJOB; HCIIOJb3ysl ONHCAaHUWE WCCIEAOBaHUs, BBIJACIATH MOPOBEPsIEMOE
OpCAIIOIOKCHHUEC, OLICHUBATH IIPAaBUJIBHOCTL IIOPsAAKa IMPOBCACHUS HCCICOAOBAHUA,
JIeJaTh BBIBO/IbI;

OpOBOOUTH OIIBITHI ITO Ha6HIOI[€HI/IIO (I)HBI/I‘I@CKI/IX SABJIICHUU WU (l)I/I3I/I‘-IeCKI/IX
CBOMCTB Ten (KanmuJUISIpHBIC SIBJICHHUS, 3aBUCUMOCTH JIaBJIICHUSI BO3JyXa OT €ro
00bpéMa, TeMmepaTypbl; CKOpPOCTH TMpoIlecca OCThIBAaHWS/HArpeBaHUsI IIpU
U3JIy4eHUH OT I[[BeTa U3JIyYarollei/Morjiomapneid MOBEPXHOCTH; CKOPOCTh
HUCIIapCHUA BOJbI OT TCMIICPATYPhl KHUIKOCTHU W ILJIOIIaAN e IIOBCPXHOCTH,
DIIEKTPU3ALIMUS TE€JI U B3aUMOJICHCTBUE DJICKTPUUECKUX 3apsAA0B; B3aMMOJICHCTBHE
NOCTOSHHBIX MAaroHuTOB, BU3yaJIN3allkusd MAarHUTHBIX IOJIEH ITOCTOSIHHBIX MAar"gHmToOB,
JIEWCTBUSI MAarHUTHOTO MOJISI HA TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHHUTA,
CBOWCTBA 3JIEKTPOJIBUTATEIISI TOCTOSTHHOTO TOKa): (pOpMyJIMpOBaTh MPOBEPSIEMBIC
MPEINOJ0XKEHUs, COOMpaTh YCTAaHOBKY U3 TMPEIJIOKESHHOTO O0OpY/I0BaHUS;
OIMUCHIBATh XO/1 ONbITa U (POPMYITHUPOBATH BHIBOBI;

BBINIOJIHATh MpPsIMbIE HM3MEPEHUs] TeMIEepaTypbl, OTHOCHUTEIBHOW BIJIQXKHOCTHU
BO3ayXa, CHUJIbI TOKA, HAIPSAKCHHUA C HUCIIOJIb30BAHHMEM aHAJIOTOBBIX HpI/I60pOB nu
JIATYMKOB (PU3MUECKUX BEJIIMYMH; CPaBHUBATH PE3YJIbTAaThl M3MEPEHUU C ydETOM
3aJJaHHON aOCOJIFOTHOM TOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PpU3MUECKON BEIIMUYUHBI OT JPYyrou
C HUCITOJB30BAaHHUECM IPAMBIX I/I3Mep€HI/II\/II (3aBI/ICI/IMOCTB COIMPOTUBJICHHUA IMPOBOJHUKA
OT €ro JJIMHBI, IUIOMAJAM TONEPEeYHOro CEYEHUsS U YAEJIbHOTO COINPOTHBIICHUS
BC€IICCTBA MPOBOJHHKA; CHJIbI TOKA, MAYIICTO YC€PE3 NMPOBOJHUK, OT HAIPAXKCHUA Ha
MIPOBOJIHUKE; MCCIIEIOBAHUE TIOCJIEIOBATEIbHOTO M MapajlIeIbHOTO COEAMHEHUN
IIPOBOJIHUKOB): TUIAHUPOBAaTh HCCIEAOBAaHHUE, COOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpEeHUs, clenys MPeUIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yibTaThl MOJIYyUYEHHOU
3aBUCUMOCTH B BHJE Tabmul] U rpadukoB, AeiaTh BBIBOJABI 110 pe3yJibTaTaMm
HCCIIeIOBAHUS;

MNpOBOJIWTE KOCBCHHBLIC M3MCPCHUA q)I/ISI/IT-IeCKI/IX BCJIINYNH (YJIGJIBHaSI TEIIJIOEMKOCTh
BEIIECTBA, COINPOTHUBJIEHHE MNPOBOJHHUKA, padoTa M MOIIHOCTb 3JEKTPUYECKOTO
TOKa): TIJIAHUPOBATh H3MEPEHUs, COOMpaTh HSKCHEPUMEHTAILHYIO YCTaHOBKY,
clieAys NPeIoXKeHHON NHHCTPYKIIMU, U BBIYUCIISITh 3HAUCHUE BEJIMYUHBI;
coOmoflaTh MOpaBUiIa TEXHUKH O€30MacHOCTH HOpu padoTre ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

XapaKTCpU3oBaTbh MNPUHIOUIIBI )IeI>'ICTBI/I$[ HN3YUYCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTPOHCTB C ONOPOM Ha MX OMHUCAHUS (B TOM YMCJIE€: CUCTEMa OTOIUICHUS JOMOB,



TUTPOMETpP, TapoBasi TypOWHA, aMIIEPMETP, BOJILTMETpP, CUETUUK IICKTPUUECKOU
SHEPTUM, DJICKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEILHBIC JJICKTPOIPUOOPHI
(IpuMepBbI), FIIEKTPUISCKUE MPEIOXPAHUTEIH; JJISKTPOMATHUT, JICKTPOIBUTATEb
MMOCTOSTHHOTO TOKa), MCHOJIb3Ysl 3HAHUS O CBOWMCTBax (PU3MYECKUX SIBJIICHUU U
HeoOXoaumble (PU3UIECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYSCKUE YCTPOHUCTBA U U3MEPHUTEIIbHBIC MMPUOOPHI T10
CXeMaM H© CXEeMaTUYHBIM pHUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEpPMOC,
IICUXPOMETpP, THUTPOMETP, ABUTATEIIb BHYTPEHHETO CrOpaHHus, >JICKTPOCKOII,
peocTaT); COCTaBIISITh CXEMbBI DIIEKTPHUYECKUX IENer C I0CIeHOBATCIBHBIM |
napauieJIbHBIM COCJIMHEHHUEM JJIEMEHTOB, pa3jinyasi YyCJIOBHbIE OOO3HAYCHUS
AJIEMEHTOB JJICKTPUUCCKHUX IICTICH;

MPUBOAUTH TIPUMEPHI/HAXOAUTh HWH(AOPMAIIUIO O TMpUMEpax IMPAKTHYSCKOTO
WCITOJIb30BaHUsl (PU3UYECKUX 3HAHUU B MOBCEIHECBHOW >KU3HH IS oOecTieUeHUs
0€30ITaCHOCTH TIPU OOpaIIeHUH ¢ NpHOOpaMU U TEXHHYECKHUMH YCTPONCTBAMH,
COXpaHEHUsI 3J0POBbSI U COOJIIOJACHUS HOPM DSKOJOTHYECKOTO IIOBEACHUS B
OKpY>Karolieu cpeie;

OCYHIECTBIISITh TIOUCK MHOpMauu (PU3NIecKOoTro coaepkaHusi B cetu MHTepHeT,
Ha OCHOBE UMEIONIUXCS 3HAHUW W MyTEM CpPaBHEHHUS JIOTOJIHUTEIBHBIX
WCTOYHHUKOB BBIICISITH WH(POPMAIHIO, KOTOpAs SIBIISICTCS MPOTHBOPEYHBON WU
MOYKET OBITh HEJIOCTOBEPHOM;

WCIIOJIb30BAaTh IIPW  BBINOJHECHUHM YYEOHBIX 3aJaHUi  HAYyYHO-TIOIYJISIPHYIO
IUTEpaTypy (puU3nYecKoro coaepkaHus, CIpaBOYHbIE MaTepUalbl, PECYpPChl CETH
HNuTtepHer; BiIajgeTh IpUEéMaMHu KOHCIICGKTUPOBAHUS TEKCTa, IIPEOOpa3OBaHUS
nH(OpMaIMHU U3 OJHOMN 3HAKOBOM CUCTEMBI B JIPYTYIO;

CcO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC M KPATKUE YCTHBIC COOOIIECHHS, 0000Mmast
nH(GOPMAIIUIO M3 HECKOJBKUX HCTOYHHKOB (DU3MYECKOTO COACPKaHUs, B TOM
YUCJIC IyOJIUYIHO TIPEACTABIISITh PE3YJILTAThl MPOSKTHOW WIJIM HCCIIEA0BATEIBCKOU
JIEATEIIHOCTH; IIPU 3TOM TI'PaMOTHO HCHOJIb30BaTh W3YUYEHHBIM MNOHATUUHBIN
anrapar Kypca (U3HUKH, COTPOBOXKIATH BEICTYIUICHUE TIPE3SHTAIIUCH;

MPU BBIMIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBaHUN (PU3UUYECKUX MPOIIECCOB
pacupenessiTh O0O0S3aHHOCTH B TPYIIE B COOTBETCTBHU C TTOCTaBIICHHBIMH
3aJladyaMu, CJIEOUTh 3a BBINIOJIHEHUEM IUIaHA JEHCTBUU UM KOPPEKTHUPOBATH €TO,
aJICKBaTHO OIICHWBATh COOCTBEHHBIH BKJIAJI B JEATCIHLHOCTH TPYIIIBI, BEICTPAUBATH
KOMMYHHUKATUBHOE€  B3aUMOJCUCTBHE, TPOSIBIsSIsI TOTOBHOCTH  pa3peliaTh
KOH(JIUKTBHI.

9 kjaacc
I[TpenmeTHbIE pe3yIbTaThI Ha 6azoBoM YpOBHE JOJIKHBI oTpakaThb

c(popMHUPOBAHHOCTH Y OOyYaIOIIMXCSl YMEHUMN:

24

HCIIOJIB30BaTh IIOHATHS: CHUCTEMaA OTCY€Ta, MaTepuajlbHash TOYKA, TPAECKTOPHSI,
OTHOCHUTEIBHOCTD MEXaHUYIECKOI'O JOBUKEHUA, nedopmarust (ynpyras,
IUIaCTUYECKAsl), TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
MEPETPY3KH; MESHTP THKECTH; a0COJIIOTHO TBEPIOE TEJO, IIEHTP TIKECTH TBEPIAOTO
Teja, paBHOBECHE; MEXaHWUYeCKHe KojeOaHusi M BOJHBI, 3BYK, HH(PpPa3BYK H
YJIBTPa3BYK; AJIEKTPOMArHWTHBIE BOJIHBI, LIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIU30PYKOCTh U JAJIBHO30PKOCTh, CIIEKTPhI UCITyCKAaHUSI M IOTJIOLIEHUS; aibda-,
OeTa- ¥ raMMa-u3JIyuYeHUs], U30TOIIbI, Si/IepHasi SHEPTreTHKa;

paznuyaTh siBJICHUs (paBHOMEPHOE U HEPABHOMEPHOE MPSIMOIUHEHNHOE IBM)KCHHE,
PaBHOYCKOPEHHOE MNpsIMOJIMHEHHOE JBMI)KEHHME, CBOOOJHOE TIaJieHue Tell,
paBHOMEPHOE JABWKEHHUE I10 OKPY>XHOCTH, B3aUMOJECHUCTBHUE TEJ, PEAKTHUBHOE
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JIBIDKEHHE, KoJiebaTelbHOE  JIBWDKEGHHE  (3aTyXalollue ¢ BBIHYXXICHHBIC
Koyie0aHus1), pe30HAHC, BOJIHOBOE JBMKEHHUE, OTPA)KEHUE 3BYyKa, MPAMOIMHEHHOE
pacIpoCTpaHEHHUE, OTPaKCHHE M IMPEJIOMJICHUE CBETa, I[OJIHOE BHYTPEHHEE
OTpPaXKEHHUE CBETA, pA3JIO’KEHHUE OEJIOro CBETa B CHEKTP U CI0KEHUE CIIEKTPAJIbHbIX
LIBETOB, JUCIIEPCUSI CBETAa, €CTECTBEHHAs pPaJMOAKTHBHOCTb, BO3HHKHOBEHHE
JIMHEMYaToro CHEeKTpa U3JIy4YeHMs) IO ONMCAHUIO MX XapaKTEepPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE M3YUYEHHBIX (U3MYECKHX SIBICHUU B OKpYKarolleM
Mupe (B TOM 4uciie (puU3MUEeCKue SIBJICHUS B IPH- POJie: NPUIUBBI U OTJIUBBHI,
nBrkeHue I1uiaHeT COJHEYHOM CHCTEMbl, pPEaKTUBHOE JBMXKEHUE JKUBBIX
OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >XUBOTHBIMH, 3€MIIETPSICEHUE, CEHUCMHUYECKHUE
BOJIHBI, I[lyHaMH, 3XO0, I[IBETA TEJI, ONTUYECKHE SABJICHUS B IPUPOJE, OMOJIOTHYECKOE
JIeCTBUE BUIAUMOIO, YyIbTPa(UOJIETOBOTO U PEHTTEHOBCKOIO H3JIy4YCHHH;
€CTEeCTBEHHBIN PpaJUOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pPaJUOAKTUBHOE
HU3JIydE€HUE IIPUPOJHBIX MHUHEpPAIOB; JEHCTBHE pPAaJUOAKTUBHBIX H3JIy4YEHUM Ha
OpraHu3M 4YeJIOBEKAa), IPU 3TOM IEPEBOJAUTH NPAKTUUECKYIO 3aJady B y4eOHYIO,
BBIJCIIATH CYIIECTBEHHBIEC CBOMCTBA/IPU3HAKN (PU3UUECKUX SIBJIICHUIA;

OINMCHIBATh M3yYEHHBbIE CBOHCTBa Tel U (U3MUYECKUE SBJICHUS, HCIOIb3Ys
¢busmueckue BeNMYUHBI (CpPeOHsIEI W MTHOBEHHAasi CKOPOCTh Tena MpH
HEpaBHOMEPHOM JIBU)KEHHH, YCKOPEHUE, IIepeMEIICHUE, TyTh, YIJIOBasi CKOPOCTh,
cuja TPEeHUsl, cujla YIPYTrOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOTO MNaJeHus,
BEC Teja, UMIIYJIbC Tejla, UMITYJbC CHJIbI, MEXaHHU4YeCcKass paboTa U MOIIHOCTb,
MOTEHUMAJIbHAsT JHEpPrusi Teja, MNOAHATOrO HaJ I[OBEPXHOCTBIO  3€MJIH,
MOTEHIMAJIbHAsl JHEPrusli CHKaTOM MpPY>XHUHBbI, KUHETUYECKash SHEPrusi, IIOJIHas
MeXaHUYecKasi SHEPIusi, IEPUOJ] U YacToTa KoJieOaHUl, UIMHA BOJIHbBI, TPOMKOCTb
3ByKa M BbICOTAa TOHa, CKOPOCTb CBE€Ta, MOKa3aTellb MPEJIOMIJICHUs Cpelbl); HpHU
OINMHMCAaHWH TIPABWJILHO TPaKTOBAaTh (PU3UYECKUU CMBICH MCHOJIb3YEMBIX BEJIMYHH,
00O3HauYeHUsT M eAUHUILBI (PU3UYECKHUX BEJIWYMH, HAXOIUTh (HOPMYIIbL,
CBSI3BIBAIOLIME JIAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTMMM BEJIUYUHAMU, CTPOUTH
rpagUKu N3y4EeHHBIX 3aBUCUMOCTEHN (DPU3NUECKUX BEJIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U NPOLECCHI, UCHOIb3Ys
3aKOH COXpaHEHUsI DJHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHLMII
CYNEepHo3ULMN CUJI, NPUHIUIN OTHOcuTenabHOocTH [anuiesi, 3akoHbl HbloTOHA,
3aKOH COXPAaHEHMS UMITYJIbCA, 3aKOHbI OTPAXKEHUSI U MPEJIIOMIIEHUSI CBETA, 3aKOHBI
COXpaHEHUs 3apsJ0BOTO M MAacCOBOTO YHCEJI MPHU SASPHBIX pEeaKUMAX; IPU ITOM
JlaBaTh CJIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA W 3aIlMCHIBAaTh €ro MaTeMaTHYeCKOe
BBIpAXKECHUE;

OOBSICHATH (PU3NMYECKHUE TPOLIECChl U CBOMCTBA TEJd, B TOM YMCJIE€ U B KOHTEKCTE
CUTyalMd TIPAaKTUKO-OPMEHTHUPOBAHHOI'O XapaKTepa: BbISABISITH IPUUYUHHO-
CJIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHUE W3 2-3 JIOTMYECKHUX IIAroB C OMOPOH
Ha 2-3 U3y4YEHHBIX CBOWCTBA (U3MUECKHUX SBJIEHUH, (PU3NUECKUX 3aKOHOB WJIIHU
3aKOHOMEPHOCTEM;

peuiats pacu€THble 3ajJayd (OmUparolIMecs Ha CUCTeMY M3 2-3 ypaBHEHUH),
HCIIOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBA3BIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE
aHaJiu3a yCJIOBUS 3aJauM 3alMChIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEIOCTAIOIINE
WM W30BITOYHBIC JaHHBIE, BBIOUpPATh 3aKOHBI U (OPMYIbl, HEOOXOIUMBIE IS
peuIeHus, NPOBOJAUTH pacy€Thl M OIEHHWBATh PEATUCTUYHOCTh MOJYUYEHHOIO
3Ha4YeHUs (PU3UUYECKON BEITMYUHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTHh INPU MOMOIIU (PUZUUYECKUX
METOJOB; HCIIOJb3ysl OINHCAHUE HCCIENOBAHUs, BBIACIATH IMPOBEPSIEMOE
MPEANO0JI0XKEeHHE, OLIEHUBATh NPAaBUIBHOCTh IOPsJIKA MPOBEACHUSI UCCIEeI0BaHUS,
JilenaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yIbTAaThl HAOIIOAESHUN U OIBITOB;
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MPOBOJUTH OIBITHI MO HAOJIIOACHUIO (U3HMUYECKUX SBJICHUH WIH (PU3UUYECKUX
CBOWCTB Tell (M3y4YeHHE BTOPOTro 3aKkoHa HbIOTOHA, 3aKOHA COXpaHEHUS YHEPTHH;
3aBHCUMOCTh IepHoja KoJebaHWil NPY>KMHHOTO MAasTHHKAa OT MacChl Ipy3a H
JKECTKOCTH TIPY)KMHBI W HE3aBUCHMOCTh OT aMIUIMTYJbl MallbIX KoOJICOaHHIA;
MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, pAa3JI0KEeHHEe Oelloro cBeTa B CIEKTP;
W3YYCHHE CBOWCTB HW300pa)KEHUs B IUIOCKOM 3€pKajie M CBOWMCTB HW300pa)KeHUS
npeaMeTa B coOOMparoniell JuH3e; HaONIOJACHUE CIUIONIHBIX U JMHEHYAThIX CHEKTPOB
W3IIYYCHUsI): CaMOCTOSATEIIBHO COOMpaTh YCTaHOBKY U3 HW30BITOYHOTO Habopa
000pyIOBaHUS; OMUCHIBATH XOJ OIBITA U €T0 Pe3yJIbTaThl, (HOPMYIHPOBATH BHIBOIBI;
MIPOBOJIMTH NP HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPCHUM, ONPEACIIsis CpeIHee
3HA4YEHHE HU3MEPSIEeMON BEeIUYHUHBI ((POKYyCHOE pacCTOsTHHE COOMpAaroIeil JTUH3HI);
000CHOBBIBaTh BBIOOP crioco0a H3MEpEeHHUs/U3MEPHUTEIILHOTO TPUOopa;

MPOBOJIUTH  HCCJENOBAaHHWE  3aBUCUMOCTEH  (PU3MUECKHMX  BEJIWYUH  C
WCIIOJIb30BAHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTh IIYTH OT BpPEMEHHU IIpU
PaBHOYCKOPEHHOM JBHKEHUHM O€3 HadalbHON CKOPOCTH; Iepuoja KoyueOaHUi
MaTEeMaTHYeCKOro MasiTHUKa OT JUTUHBI HUTH; 3aBUCUMOCTH yTJia OTPaKCHUS CBETa
OT yrjla TIaJeHWsT W YyIJla NOPeJOMJICHHS OT yIya MaJeHus): IUIAaHUPOBAaTh
HCCJICIOBAHUE, CAMOCTOSTEIIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTaThI
MOJIy4eHHOH 3aBUCHUMOCTH  (PU3UYECKHX BEJIHMYMH C Yy4YETOM  3aJaHHOU
MOTPEITHOCTA H3MEPCHUW B BHUIC TaONUI W TpaduKOB, JienaTh BBIBOABI IO
pe3yJibTaTaM UCCIICIOBaHMUS,

MPOBOJIUTh KOCBEHHBIC W3MEPCHUsI (PU3UYCCKUX BEIIMYUH (CPEIHSII CKOPOCTh U
YCKOpEHHE Teja NpU PaBHOYCKOPEHHOM JBH)KCHHUH, YCKOPEHHE CBOOOIHOTO
MajeHusi, JKECTKOCTh  NPYXKHUHBI, KOAIPPUIMEHT TpPEeHUs  CKOJBXKCHHUSI,
MeXaHu4Yeckas paboTa ¥ MOIIHOCTh, YacTOTa M TMEepUoa  KOoJIeOaHUU
MaTEeMaTHYeCKOrO U MPY>XKHMHHOTO MAasITHUKOB, ONTHYECKasli Cujia coOuparomiei
JWH3BI,  PaJHOAaKTUBHBIA  (OH):  IUIAHUPOBATH  HM3MEPEHHS;  COOUpaTh
DKCIICPUMCHTAIPHYKD  YCTaHOBKY W BBINOJHITH  W3MEPCHUsS,  CIEAys
MPEI0KEHHON MHCTPYKIIMHU; BBIYHUCIIATH 3HAYCHHE BEJIMYMHBI M aHAJIU3UPOBATH
MOJIy4Y€HHbIE Pe3yJIbTaThl;

coOmolaTh MOpaBUiIa TEXHUKHU O€30MacHOCTH HOpu padoTre ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKHA W3YUYCHHBIX (DU3NUECKUX MOJICIICH: MaTepuaibHas
TOUYKa, aOCOIIOTHO TBEPAOE TEJIO, TOUCUHBIH HCTOYHUK CBETA, JyY, TOHKasl JIMH3a,
IUTaHEeTapHAas MOAEIIb aTOMa, HYKJIOHHAsI MOJIEIIb aTOMHOTO sI/Ipa;
XapakTepU30BaTh INPUHLMIIBI JACHCTBUS H3YyUYEHHBIX INPUOOPOB M TEXHUYECKHX
YCTPOHCTB C OMOpPOW Ha WX ONMHUCaHUs (B TOM YHCIIE: CIUIOMETp, IaTYHUKU
MOJIO)KEHMSI, PACCTOSIHUSI U YCKOPEHMs, paKeTa, 5XOJIOT, OYKH, HEepPUCKOII,
¢doToanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOMN, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBax (PU3MUECKUX SIBJIEHUH U
HeoOxoaumble (pU3nUecKrue 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXE€MBbl M CXEMaTUYHble PHUCYHKH HW3YUYEHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTEIBHBIX TPHOOPOB M TEXHOJOTHYECKHX TIPOIIECCOB IIpH
pelmeHnrn y4eOHO-TIPaKTUUECKUX 3a7ad; ONTUYECKHUE CXEMBbI ISl IOCTPOCHUS
N300paKEHUM B TJIOCKOM 3€pKaJie U COOMparoIie JTUH3E;

NPUBOJUTH MPUMEPBI/HAXOAUTh HH(POPMAIMIO O TMpUMEpax MPAKTHYECKOTO
WCITOJIb30BaHUs (PU3WUECKUX 3HAHWH B MOBCEIHEBHOW XHU3HU UISI OOECIICYCHHUS
0€e30I1aCHOCTH MpHU OOpalleHUuH ¢ NPUOOpaMU U TEXHUYECKUMU YCTPOMCTBaMH,
COXpaHEHUsI  370POBBS M COOJIOACHUS HOPM DKOJOTHMYECKOTO IIOBEICHHS B
OKpY’Karolleu cpele;

OCYIIECTBIIATH MOUCK HH(pOpPMANN (U3HNISCKOTO COACpKaHUs B ceTu VHTepHeT,
CaMOCTOSITEIbHO (POPMYJIMPYsI TTIOUCKOBBIM 3ampoC, HAXOAUTh ITyTH ONpPEIEICHUS



JIOCTOBEPHOCTH TIONIyYEHHOW WH(OpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUN H
JIOTIOJTHUTEIIBHBIX UCTOUYHHUKOB;

WCIIOJIb30BaTh MPHU BBINIOJHEHUU YYEOHBIX 33aJaHUN  HAYYHO-TIOMYJSPHYIO
JUTEpaTypy (PU3NUECKOTO COAEprKaHMs, CIPAaBOYHbIE MaTepHalbl, PECYypChl CETU
HNnTtepHer; BianeTs NpuUEMaMH KOHCHEKTHPOBAHHSI TEKCTa, MPeoOpa3oBaHUs
“H(OpPMAIMH U3 OJHOMN 3HAKOBOI CUCTEMBI B JIPYIYIO;

co3aaBaThb CcOOCTBEHHBIE MHUCHMEHHBIE U YCTHBIC COO6H_[€HI/I}I Ha OCHOBC
HH(OpPMAIIMN U3 HECKOJIBKHX HMCTOYHMKOB (PU3HMUECKOTO COACP)KAHUSA, ITyOIMYHO
MNpCACTaBIIAThL PE3YJIbTATHI HpOQKTHOﬁ nim HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH; IIPpU
3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YEHHbIN NOHATUMHBIA anmapaT u3y4aeMoro pasziena
(U3UKH W CONPOBOXKIATh BBICTYIUICHHWE IMpE3EHTAUUEH ¢ Y4€TOM OCOOEHHOCTEH
ayJAUTOPHUU CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc (68 1)

Temaruueckuii | OcHoBHOe coaep:kaHue | OCHOBHBbIC BUAbI 1eATeJbHOCTH yYammxcs (Ha

0JI0K, TeMa YPOBHE Y4eOHBIX neiicremii)’
Pa3nes 1. ®u3uka u e€ posib B NO3HAHMHU OKpY:Kaoumero mupa (6 u)

®du3uka — Hayka | Pru3uka — Hayka o BrrsiBiieHue pa3znudauii MexX Iy (GU3UICCKUMH U

o nmpupoae(2 u) |upupone. ABieHus XUMHUYECKUMH mpeBpameHusmMu (MC —
npupoibl. DUsndeckue | XuMusi).
SIBJICHUS: Pacno3naBanue u Kj1accudukanus
MEXaHUYECKHUeE, buznaecKux SIBJICHUU: MEXaHUYECKHUX,
TEMJIOBBIE, TEMJIOBBIX, JJIEKTPUUECKHUX, MArHUTHBIX H
SIEKTPUYECKHE, CBETOBBIX.
MarHuTHbIE, CBETOBEIC, | HaOmronenne u onucanue Puanyeckux
3BYKOBBIE SIBJICHUU

dusuyecKue dusuyeckue OmnpeneneHue HEHbl IEIEHUS Kbl

BeJIMYMHBI (2 y) |BenuunHbL. MI3MepeHue |u3meputenbHoro npudopa. amepenue

(u3nuecKkux BEIMYUH. |JTUHEWHBIX Pa3MepOB TeJl M MPOMEXKYTKOB
dusnyeckue Npudopskl. [ BpEMEHHU € YUETOM MOTPEITHOCTEH.

ITorpemHocTts N3mepenne o6bEMa XKUJIKOCTH U TBEPOTO

U3MEPEHUU. Tena.

MexayHapoaHas HN3mepenne  Temmeparypbl  IIpU  IOMOIIH

cucTeMa eUHHUIL JKMJAKOCTHOIO  TEepMOMETpa M JaT4uKa
TEMIIEPATYPHIL.

BeinmonHeHne TBOPYECKUX 3aJaHUM MO TOUCKY
CIOCO0OB M3MEPEHUSI HEKOTOPHIX (PU3UIECKUX
XapaKTEePUCTHK, HAIPUMEP pPa3MepoB MajbIX
00BEKTOB (BOJIOC, TIPOBOJIOKA), YIaIEHHBIX
OOBEKTOB, OOJBIINX PACCTOSIHUN, MaJIbIX

3 IMpu paspaGoTke paGoueii MPOrpaMMBbI B TEMATHYECKOM TLIAHUPOBAHUH JIOJKHBI GBITh YYTEHBI BO3MOKHOCTH MCTIONb30BAHUS

3JIEKTPOHHBIX (U(POBBIX) 00PA30BATEIBHBIX PECYPCOB, SBISIONIMXCS YYCOHO-METOAMYECKUMU MaTepralaMu (MyJIbTUMEANITHbBIE
IIPOTrPaMMBI, IIEKTPOHHbIC YUeOHUKH U 33JaYHUKH, JIEKTPOHHbIC OMOJINOTEKH, BUPTYyaJIbHbIC 1a00paTOpUH, HIPOBEIC IPOrPaMMBI,
KOJUICKIIMH 1I(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PealH3yONMX AuaakTHIeckue Bo3mMokHocTi KT, conepikanne KOTOPBIX
COOTBETCTBYET 3aKOHOJATEILCTBY 00 00Opa30BaHHUU.
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TemaTnuyeckui
0JI0K, TeMa

OcHoOBHOE coep:kaHue

OcHOBHBIE BUbI 1eATEJIbHOCTH yUammxcsi (Ha
YPOBHE Y4eOHBIX neiicTBuii)’

IIPOMEKYTKOB BPEMCHU. OOcyxneHue
MpeajaraeMpIx crnocoOoB

EcTecTrBeHHO-
HAY4YHbI MeTOJ
no3HaHus (2 u)

Kak ¢usuka u apyrue
€CTEeCTBEHHBIC HAyKHU
M3Yy4aroT IPUPOLY.
EcTecTtBeHHO-Hay4HBIHI
METO/I IO3HAHUA:
HaOIIOAEcHHE,
IIOCTAaHOBKA HAYy4YHOI'O
BOIIPOCA, BBIIBHKCHUE
rUnoTe3, SKCIEPUMEHT
10 IPOBEPKE TUIIOTES,
00bsiICHEHUE
Ha0JII01aeMOro
siByieHus1. OnMcanue
(uzmueckux siBIeHU C
IOMOIIBIO MOJIEJIeH

BriaBukeHne TUIoTes, 00bICHSIIOIINX
MPOCTHIC SIBIICHUS, HATIPUMED:

IMOYEMY OCTAHABIIMBACTCS JIBHIKYIICECS 110
TOPU30HTATHFHON MOBEPXHOCTH TEJIO;

IMOYEMY B YKAPKYIO ITOr01y B CBETJION
OJICXK/JIE MPOXJATHEH, YEM B TEMHOM.
[IpemioxxkeHue cnocoOOB MPOBEPKH THITOTES.
[IpoBenenne wuccrmemoBaHus 1O  IPOBEPKE
KaKOM-JINOO THIOTE3bl, HAPUMEP: JAITbHOCTH
nmoyiéra mapuka, IyIeHHOTO TOPU30HTAJIBHO,
TeM OoJIbIIIe, YeM OOJIbIIIe BBICOTA ITyCKa.
ITocTpoenue npocrenmux Mmoaeneun
(bu3nyeckux sABICHUM (B BUAC PUCYHKOB HIIH
CXEM), HalpuMep TNaJICHUE IPEAMETa;
MPSIMOJIMHEWHOE PacIPOCTPAHCHUE CBETA.

Paznen 2. llepBonayasnbHbie cBeleHHs 0 CTPOEHUH BenlecTBa (5 u)

Crpoenue
BemecTBa (1 u)

ATOMBI U MOJIEKYJIBI,
ux paszmepsl. ONBITHI,
JIOKa3bIBaAOLINE
JUCKPETHOE CTPOCHUE
BeElllECTBA

HaOnrogenne W WHTEpIpeTamnysi  ONBITOB,
CBHJICTEIIbCTBYIOIITUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOSHHUU BEIIECTBA: OMBITHI C
pacTBOPEHHEM PA3JIMYHBIX BEIIECTB B BOJEC.
OneHka pa3MepoB aTOMOB M MOJIEKYJI C
HCIIOIB30BaHueM (pororpaduid, MOTyUYSHHBIX Ha
aTOMHOM  CHJIOBOM  MHKpockore (ACM).
Onpenenenue pa3sMepoB MaJlbIX T

JABuxenne JIBM>KEeHWE 4acTHI] HaGmronennie u o0OBsICHEHHWE OpPOYHOBCKOTO
" BenlectBa. CBs3b JBHOKEHUS U sIBICHUS] T Py3HUU.
B3auMOo/IelicTBUE | CKOPOCTH ABUKECHUS I[IpoBenenue wu  OOBSICHEHHWE OIBITOB IO
4acTuIl 4acTHIl C HaOJIIOEHUIO TETIJIOBOT'O PACITUPEHHUS Ta30B.
BellecTBa (2 u) | TeMIIEpaTypoOu. I[IpoBenenue wu  OOBSICHEHHWE OIBITOB IO
BbpoyHoBckoe 00HaAPY>KEHUTO CHUII MOJIEKYJISIPHOTO
nBrkeHue. Jnddys3us. | IpUTHKEHUS U OTTaJIKUBaHUS
B3aumoneincrtsue
4aCTHI] BEIIECTBA:
MPUTSKEHUE U
OTTAJIKUBAHUE
ArperaTtHbie ArperaTtHsble Omucanne (C  HWCOONB30BAHUEM  IMPOCTHIX
COCTOSTHM S COCTOSIHUSI BEIIIECTBA: |MOJIEJIe) OCHOBHBIX Pa3JIMYUM B CTPOCHUH

BellecTBa (2 u)

CTPOEHHUE Ia30B,
JKUJAKOCTEN U TBEPABIX
(KpUCTATTUYECKUX )
Tell. BlanMocBsI3b
MEXAYy CBOMCTBaAMHU
BEIIIECTB B Pa3HBIX
arperaTHbIX
COCTOSIHUSAX U UX
aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM.
Oco0eHHOCTH

ra3oB, )KUJIAKOCTEN U TBEPABIX TEIL.
OO0BscHeHNE MaJIoH C)KUMaEMOCTH
JKUJKOCTeH ©W  TBEPABIX Tel, OONbHION
C)KMMaeMOCTH T'a30B.

OOsbsicHeHne coxpaHeHUs (POpMBI TBEPABIX Tl
U TEKYYECTH )KHUIKOCTH.

IIpoBenenue OMBITOB, IOKA3BIBAIOIIMUX, YTO B
TBEPAOM COCTOSIHUM BOJbI YACTHUIBl HAXOIATCS
B CpeHeM Jaibllie APYT OT Jpyra (UIOTHOCTh
MEHBIIIE), YeM B KHUJIKOM.

YcTaHOBIEeHHE B3aMMOCBI3HU MCKIY
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0JI0K, TeMa

OcHoOBHOE coep:kaHue

OcHOBHBIE BUbI 1eATEJIbHOCTH yUammxcsi (Ha
YPOBHE Y4eOHBIX neiicTBuii)’

arperaTHbIX COCTOSIHUI
BOJBI

OCOOEHHOCTSIMU arperaTHbIX COCTOSSHUN BOJIbI
U CYIIECTBOBAaHMEM BOJHBIX opraHu3zMoB (MC
— OuoJtorusi, reorpadms).

Paznen 3. /IBu:xenne u

B3anmojeiicteue tea (21 u)

Mexanunueckoe
ABMKEeHUeE (3 u)

Mexannueckoe
JIBUKCHUE.
PaBHOMepHOE U
HEpaBHOMEpPHOE
nBrxeHue. CKOpoCTb.
Cpennsigs cKOpoCTh IIpU
HEpaBHOMEPHOM
nBu>keHuu. Pacuér
IIyTU U BPEMEHU
JIBVDKCHUS

HccrienoBanre paBHOMEPHOTO JBUXXEHUS W
OTIpEeIeTICHUE ero IPU3HAKOB.

HaOmronenrie HEpaBHOMEPHOTO JBIKCHHS H
OTPENICTICHUE €ro OTIWYUN OT PaBHOMEPHOTO
JIBYDKCHHSI.

Pemrenne 3amau  HaA  omnpeneneHue  IIyTH,
CKOPOCTH M BPEMEHHU PABHOMEPHOTO JABUIKCHUSI.
Ananu3 rpaduUKOB 3aBUCUMOCTH TYTH U
CKOPOCTH OT BPEMEHH.

HNHepuus,
Macca,
IUIOTHOCTD (4 u)

SIBneHue HHEpUUH.
3aKOH MHEPIIMH.
BzammoneiicTBue Ten
KakK IpUIrHa
U3MEHEHUSI CKOPOCTHU
IOBYDKEHUS TeJl. Macca
KaK Me€pa UHEPTHOCTH
Tena. ITnmoTHOCTE
BerecTBa. CBA3b
IJIOTHOCTH C
KOJIMUECTBOM MOJIEKYJI
B €QUHHIIE OOBEMA

OOBbsicHEHHEe W TPOTHO3UPOBAHHE SIBICHHMH,
0OYyCJIOBJIGHHBIX MHEpIMEH, HalpuMep: 4YTO
MIPOUCXOAUT IIPU TOPMOKEHUU HIIU PE3KOM
MaHEBpe AaBTOMOOWIS, IOYEMY HEBO3MOXKHO

MTHOBEHHO  MOPEKpaTUuTh  JABW)KCHHE  Ha
BEJIOCUIIEIE UJIM CAMOKATE U T. 1.

IIpoBenenue u a”HaIm3 OITBITOB,
JIEMOHCTPUPYIOIIUX HW3MEHEHUE CKOPOCTHU

JNBHOKCHHUsI Teja B pe3yjbTaTe [ICHCTBUS Ha
HETO JAPYTUX TEl.

Penrenue 3a1a4 Ha onpeIesiCHHUE MAcChl Tea,
ero o0béMa U INTOTHOCTH.

BEILICCTBA. IIpoBenenue u aHaJu3 ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh U3MEHECHHUS
CKOpOCTHM Tena OT €ro Macchl IpH
B3aMMOJEHUCTBUN Tell. lM3mepeHne Macchl
TeJa pa3IudHbIMU cniocobamu. OmnpeneneHue
IMJIOTHOCTH T€Jia B pe3yJIbTaTe U3MEPEHUS €ro
MAacChl 1 00BbEMa.
Cuia. Buabl Cuita kak N3ydyenne B3auMOJEWUCTBUS KaK TMPUYUHBI
cun (14 u) XapaKTEepUCTHUKaA U3MEHEHUS CKOpOCTH Te€lla HWIH  €ro
B3aUMOJICUCTBHUS TeJ. | AedopMalliu.
Cuna ynpyrocta u OmnucaHue peaTbHBIX CUTyalui

3aKkoH I'yka.
HN3mepenue cuibl ¢
TMOMOIIBIO
JTMHAMOMETpA.
SIBIeHne TATOTEHUS U
cuna tsokectu. Cuna
TSKECTH HaA JPYTrUX
maHeTax. Bec Tena.
HesecomocTs.
CnoxxeHue cui,
HarpaBJICHHBIX 1O
OJTHOM NPSAMOM.
PaBHOzelcTBYyIO1IIAS

B3aUMOJICHCTBHS TE€JI C IMOMOLIBIO MOJENEH, B
KOTOPBIX BBOAUTCA IIOHATHC U I/I306pa)KCHI/Ie
CHUJIBI.

HN3yuenue cunbl ynpyroctu. MccienoBanue
3aBUCUMOCTHU CHJIBI YIIPYTOCTH OT YIJIMHEHUS
PE3UHOBOTO IIHYPA WM IPYKUHBI

(c mocTpoenneM rpacduxa).

AHanu3 NpakTUUEeCKUX CUTYyaIluil, B KOTOPBIX
OpOSIBJIAETCSL  JICMCTBUE CHUJIBl  YIPYrOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JiepeBa U
ap.).

AHanu3 cuTyaluii, CBSI3aHHBIX C SIBJICHUEM
TSATOTCHUSI. OOnbsicHeHHnE OpOUTAITLHOTO
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OcHoOBHOE coep:kaHue

OcHOBHBIE BUbI 1eATEJIbHOCTH yUammxcsi (Ha
YPOBHE y4eOHBIX neiicTBuii)’

cwi. CuJia TpeHHUsl.
TpeHue CKOJIbXKEHUS U
TpeHue nokos. Tpenue
B IIPUPOJIE U TEXHUKE

JIBUYKEHUSI TUIAHET C HCMOJIb30BAaHUEM SIBIICHUS
TIroTeHuss W 3akoHa wuHepuuu (MC
actpoHomusi). M3mepenue Beca Tema C
noMonipio auHamomMerpa. OOOCHOBaHME ATOTO
cnocoba u3mMepeHus.

Awnamus u MOACIIMPOBAHUC ABJICHUA
HEBCCOMOCTH. 3KCHepI/IMeHTaHBH06
IIOJIYy4YCHHUC IIpaBHJIa CJIOKCHUA CHJI,
HaIllpaBJICHHBIX BAOJIb OI[HOﬁ HpﬂMOﬁ.

Onpenenenue BENUYMHBI PAaBHOAEHCTBYIOLIEH
CHIIL.

H3yueHue cuiibl TPEHUSI CKOJIBbKECHUSI U CUJIbI
TpeHus IIOKOs. lccienoBaHue 3aBHCHMOCTH
CUJIbl TPEHHUS OT CWUJIbl JaBJICHUS U CBOMCTB
TPYLIHUXCS IIOBEPXHOCTEH.

AHanu3 NpakTH4YECKUX CUTyali, B KOTOPBIX
NpOsIBIAETCA  JCUCTBUE  CWJIBI  TPEHUS,
HCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIIEHUS WU
yBeJIU4eHMsl (KaTaHWe Ha JIbDKaxX, KOHBKaXx,
TOPMOXXE€HHE aBTOMOOMJIS, MCHOJIb30BaHUE
IOAUIMITHUKOB, INIaBAHUE BOJHBIX KUBOTHBIX
u 1p.) (MC — 6uomorus).

Pemienne 3amau ¢ ucnosib3oBaHuEM (HOpMyIT
Uil pacu€ra  CWJIbl  TSDKECTH,  CHJIbI
YHOPYrOCTH, CUJIbI TPEHHUS.

Pa

3nea 4. /laBienune TBEPABIX TeJl, *KMAKOCTeN 1 ra3oB (21 u)

JlaByienue.
Ilepenaua
AaBJICHUS
TBEPABIMU
TeJaMH,
KMIKOCTSIMU U
razamu (3 u)

JlaBnenune. CriocoOBbI
YMEHBIIICHUS U
YBEJIUYECHUS JaBJICHUS.
JlaBiieHue rasa.
3aBHCUMOCTH JABJICHUS
razaor oonréma u
TEMIIEpaTypHbl.
Ilepenaua naBneHust
TBEPIABIMU TEJIAMH,
JKHJIKOCTSAMU U ra3aMU.
3akon ITackans.
ITaeBMaTnueckue
MaIlTHHEI

AHanu3 1 00bsICHEHHE ONBITOB U
MPaKTUYECKHUX CUTYaIMH, B KOTOPBIX
MPOSIBIISAETCS CUJIa JABJICHUS.

OO0ocHOBaHHE CITOCOOOB YMEHBIIECHUS U
yYBEJIIMYEHUS JaBieHUs. M3ydeHne 3aBUCUMOCTH
JIaBJIEHUA ra3a oT 00bE€Ma U TEMIIEPATYPHI.
N3ydeHne ocoGeHHOCTEN Mepeayu AaBICHUs
TBEPABIMU TEJIAMHU, KUJIKOCTIMH U Ta3aMHu.
OG6ocHOBaHUE PE3yJIbTATOB ONBITOB
0COOEHHOCTSIMU CTPOEHHS BEILIECTBA B
TBEPIIOM, KHUJIKOM U ra3000pa3zHOM
COCTOSIHUSX.

OKCIepUMEHTAIbHOE TOKAa3aTEIbCTBO 3aKOHA
ITackans. Penienue 3agay Ha pacy€T JaBJICHUS
TBEPIOTO TEJIa

JlaBaeHue
KHAKOCTH (5 u)

3aBUCUMOCTE JaBJICHUS
JKUJIKOCTH OT TITyOUHBI
MOTPY>KECHHUSI.
I'mapocrarnueckuin
napamgokc.
CooOmaronuecs
COCY/IbI.
I'mppaBnnueckue
MEXaHU3MBI

HUccnenoBanne 3aBUCUMOCTH HAaBJICHUS
JKUJIKOCTU OT TUIyOMHBI TIOTPY>KSHUS U
IUIOTHOCTH KUIKOCTH.

Ha6aronenue " o0bBsACHEHUE
THJIPOCTATHYECKOrO  TMapajokca Ha OCHOBE

3akoHa [lackans. M3ywueHue coobmarommxcs
COCYZOB.

Pemenune 3anau Ha pacuér naBIEHUS KUIKOCTH.
OOBbsicHeHHe NIPUHINNA JIEUCTBUS
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TUAPaABINYCCKOI'O ITpeCCa.

AHaiM3 W OOBSICHEHHE  IMPAKTUYECKHUX

CUTyallMi, JEeMOHCTPUPYIOIIUX IIPOSIBIICHUE
JaBJICHUS JKHJOKOCTHM H 3akoHa Ilackamns,
HAIIlpUMEp TMPOIECCOB B OpraHu3Me IpH

r1y6okoBoiHOM HBIpsiHun (MC — Guonorus).

AtmocdepHoe
naBJieHue (6 u)

Atmocdepa 3emiu u
arMocdepHoe
nasienue. [Ipuaunbt
CyIIECTBOBaHUS
BO3YyIIHOI 000JIOUYKHU
3emin. OTbIT
Toppuuennu.
HN3mepenue
aTMocEepHOTO
JTaBJICHUS.
3aBUCHUMOCTh
aTMoc(epHOTO
JTABJICHUS OT BBICOTHI
HaJI YPOBHEM MODSI.
[IpuGops! ms
U3MEpPCHUS
atMocdepHoro
JTABJICHUS

DKCIIEpUMEHTAIIBHOE oOHapy>XeHUe
aTMochepHOro JTaBJICHUS. Ananus u
OOBSICHEHHE  OIBITOB UM  IPAKTHYECKUX
CUTYyaLMi, CBSI3aHHBIX C JIEUCTBUEM

aTMoc(epHOro JaBJICHUS.

OOBsicHEHHE CyIIECTBOBAHMUS aTMoc(hepbl Ha
3eMjie W HEKOTOPBIX IUUIaHEeTaxX WiIu eé
OTCYTCTBHS Ha Apyrux mianerax u Jlyne (MC
— reorpadmusi, acTpOHOMHUSA ).

OObsicHeHne W3MEHEHUS IUIOTHOCTH
atMocdepbl C  BBICOTOM U  3aBHCHMOCTHU
aTMOC(EpPHOTO JABJICHUS OT BBICOTEL.

Pemenne 3amau Ha pacy€T aTMocdepHOro
nasieHus. MI3yueHue ycrtpoiicTtBa 6apomMmerpa-
a"Hepowua

JeiicTrBue
JKHAKOCTH M
rasaHa
MOrpPYKEHHOE B
HUX TeJ10 (7 u)

JlelicTBUE KUJIKOCTH U
ra3a Ha Orpy>k€HHOE B
HUX TEJO.
BrrrankuBaromias
(apxumenoBa) cuia.
3akoH Apxumena.
[1maBanue ten.
BoznyxomaBanue

DKcrnepuMeHTaIbHOe OOHapy’>KeHue eiCTBUs
JKUJIKOCTH M Tra3a Ha NOrpYXEHHOE B HHUX
TEJO.
Omnpenenenue
JIEUCTBYIOLLIENU
JKUJIKOCTb.
IIpoBenenue u

BBITAJIKMBaIOIIEH CUJIBI,
Ha TEJO, INOIPpy>XEHHOE B

00CYyXJIEeHHUE  OMBITOB,
JIEMOHCTPHUPYFOIINAX 3aBUCUMOCTbD
BBITAJIKUBAIOIIEN CHIIbI, AECHCTBYIOIIEH Ha
TEJO B KHUJAKOCTH, OT 00BbEMA MOTPYKEHHON B
JKUJKOCTh 4YacTH Tejla U OT IUIOTHOCTHU
JKUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH BeCa TeJla B BOJE
OT 00BbEMaA MOTPYKEHHON B JKUAKOCTh YacTH
Tea.

Pemrenne 3amau Ha IIpUMEHEHHE 3aKOHA
ApxuMena 1 yCiI0BHUs IIJIABAHUSA TeEIL.
KonctpynpoBanune apeomerpa
KOHCTPpYMPOBAaHHUE JIOAKM U OIpEIEICHUe
Irpy30N0ABbEMHOCTH.

NN
eé

Pa3nea 5. Pabora u MomxHocTh. JHeprus (12 u)

Padora n
MOIIHOCTS (3 u)

Mexannueckast padoTa.
MoimHocTh

OKCHEPUMEHTAIBHOE OIPEIEIICHUE
MEXaHMUYECKOI pabOThl CHUIIBITSKECTH IIPU
MaJICHUM TeJla U CUJIbl TPEHUS TIPHU
PaBHOMEPHOM IEPEMEILICHUU TENA 110
TOPU30HTAJILHON NOBEPXHOCTH.
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Pacuér momnocTH, pa3BuBaeMou npu
noabEMeE 110 JIecTHULIE. Pemenue 3ana4 Ha
pacuéT MexaHU4ecKo paboThl U MOIIHOCTH.

IIpocTsie
MeXaHu3MBbI (5

u)

IIpocThie MEXaHU3MBI:
pwryar, OJIOK,
HaAKJIOHHAs MJIOCKOCTb.
[IpaBuiio paBHOBEeCHUs
peruara. Ilpumenenue
paBUja paBHOBECHUS
pbluara K OJI0Ky.
«30510TOE NPABUIIO»
mexanuku. KIT/{
MPOCTBIX MEXAHU3MOB.
IIpocThie MEXaHU3MBI B
OBITY U TEXHUKE.
Pbruaru B Teme
4eJ0BeKa

Onpenenenue BbIMIPHILIA B CWIE HPOCTHIX
MEXaHU3MOB Ha npuMepe ppruara,
MOJABMKHOTO W HEIOJBM)XHOTO  OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycioBHUsi paBHOBECHUS pbluara.
OO6HapyeHne CBOMCTB MPOCTHIX MEXaHU3MOB
B pa3iInYHbIX WHCTPYMEHTaxX u
NPUCHOCOOJICHUSX, UCTIOTb3YEMBIX B OBITY

U TEXHUKE, a TaKXKE B >XUBBIX OpraHu3Max
(MC ounosiorusi). ODKCIEPUMEHTAIBHOE
JIOKa3aTeIbCTBO  paBeHCTBa  paboT  mpu
MIPUMEHEHUH MPOCTHIX MEXAHU3MOB.
Omnpenenenune KII/] Hak10HHOM MIIOCKOCTH.
Pemienue 3agau Ha OpUMEHEHHE IIpaBUIIA
paBHOBecus pbrdara nHa pacuér KIIJI.

Mexanuveckasi
Heprus (4 u)

Kuneruueckas u
NOTECHIUAJIbHAA
SHEPrHusl.
IIpeBpamenne ogHOrO
BHJIa MEXAaHUYECKOU
SHEPIrUU B APYTrOu.
3aKOH COXpaHEHUS U
U3MEHEHUS DHEPTUH B
MEXaHUKE

OKCIIEpUMEHTAJIbHOE OIPEACICHUE W3MEHECHUS
KUHETUYECKOW U NOTCHIMAIILHON HEPTrUU Tena

1Ipu €ro CKaTbIBaHHUU 10 HaKJIOHHOM
IIJIOCKOCTH.
(DOpMy.]'II/IPOBaHI/Ie Ha OCHOBC HCCICAOBAaHHA

3aKOHa COXPAaHCHUA MEXaHHYECKOM OHCPIUH.

O6CY)KI[€HI/IG I'paHull HOPUMCHHMOCTH 34dKOHAa
COXPAaHCHUS SHCPIUu.
Pemenue 3agad ¢ HCHOIB30BAaHHMEM 3aKOHA

COXPAHCHUS DHCPIUu.

Pe3epBHoe Bpems (3 u)

8 kiacc (68 1)
TemaTnueckui OcHoBHOE OcHoBHbBIC BUIBI JeATEJIbHOCTH YYALINXCH
0J10K, TeMbI coJep;kaHue (Ha ypoBHe Y4eOHbIX JeiicTBHIi)
Pa3nen 6. TensioBble siBjaeHus (28 u)
Crpoenne n OcHOBHBIE HaOnronenne W MHTEpHpeTamnust OIBITOB,
CBOIICTBA BelleCcTBa | TOJIOKCHUSA CBUIETEIBCTBYIOIINX 00 aTOMHO-
(7 u) MOJIEKYJISIPHO- MOJIEKYJISIPHOM CTPOEHHM BEIIECTBA: OIBITHI C

KWHETHYECKON TEOpUHr
CTPOCHHUSI BEILIECTBA.
Macca u pa3sMepsl
aTOMOB M MOJIEKYJL.
ONnEBITEL,
MOJITBEPKIAFOIIINE
OCHOBHBIC TTOJIOKCHUS
MOJIEKYJISIPHO-
KUHETUYCSCKOM
TEOPHH.

Mogemm TBEpAOTO,

PacTBOPEHHEM PA3IUUHBIX BEIIECTB B BOJIE.
Pemenne 3agay mo OIEHUBAHHUIO KOJIUYUECTBA
aTOMOB WJIM MOJIEKYJ B €IWHHUIIE OOBEMaA

BEILIECTBA.
AHanu3  TeKcTa  JPEBHUX  aTOMHCTOB
(manmpumep, ¢parmenta nosmsel Jlykperus «O
pupoje BellE») c U3JI0KEHUEM

000CHOBaHMI aTOMHON TMNIOTE3BI (CMBICIOBOE
yreHue). OueHka

yOeAUTENBHOCTH ITUX O0OCHOBAHUM.
OOpbsicHEHHE OPOYHOBCKOTO JIBVDKCHUSI,
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TemaTu4eckuii OcHoBHOE OcHOBHBIE BHbI 1eATEJILHOCTH YYAIIUXCS
0J10K, TeMBbI coJepxaHue (Ha ypoBHe y4eOHBIX AeiicTBH)
JKUIKOIO U siBIIeHUSI AU dy3un U pa3auuuii MeXay HUMU
razo00pa3HOro Ha  OCHOBE  IIOJIO)KEHHH  MOJICKYJISIPHO-

COCTOSIHUH BEIIIECTBA.
Kpucraumyeckue u
aMop¢HbIEC TBEPIBIC
Tena.

OOBsICHEHHE CBOICTB
ra3oB, JKHUJIKOCTCH 1
TBEPJIBIX TET HA
OCHOBE II0JI0KCHUM
MOJIEKYJISIPHO-
KHHETHUYCCKOM
Teopun. CMaurBaHuE
U KalTWUISIPHBIC
SIBJICHHSI.

TemoBoe
paclMpeHue 1 ckaTue

KMHETUYECKOU TEOPHUHU CTPOCHHS BEIISCTBA.
OOBsicHeHHE OCHOBHBIX Pa3IMuui B CTPOCHUH
ra3oB, OKHAKOCTEH W TBEPABIX TEI C
WCIIOJIb30BAaHUEM TOJIOKEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU CTPOCHHS BEISCTBA.
[IpoBeneHue OMBITOB 1O  BHIPAIIMBAHUIO
KPHUCTAJLIOB TTOBAPEHHOW COJIM WJIHM caxapa.
[IpoBenenne uU  OOBSICHEHHE  OINBITOB,
JIEMOHCTPUPYIONIUX KaIWUISIPHBIC SIBJICHUS U
SIBJICHUE CMAaYMBaHUSI.

OOBsiICHEHHE POJIU KAaWJUBSIPHBIX SIBICHUH 15T
MOCTYIUICHUSI BOJABI B OpPraHU3M paCTCHHI
(MC — Ouomnorus).

HaGmronenne, mpoBeneHue u OOBSICHCHHE
OMBITOB [0  HAONIOJCHUIO  TEIUIOBOTO
pacImMpeHust Ta30B, JKUJIKOCTEH W TBEPIBIX
TeJL.

OObsicHeHHEe COXpaHeHUsT 00bEéMa TBEPIBIX
TEJ, TEKY4YeCTH KHUIAKOCTH (B TOM HYHCIIC,

pasHuLlbl B TEKy4eCTH Uil  pa3HbIX
JKUJIKOCTEH), TaBJIEeHUs Ta3a.

[IpoBeneHre OMNBITOB, JI€MOHCTPUPYIOIIUX
3aBUCUMOCTh [JIaBJICHMSI BO3JyXa OT €ro
00béMa 1 HarpeBaHUs W OXJIAXKICHUS,

U UX OOBSICHEHHME Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOT'O YUYCHUS. Ananmus
NPAKTUYECKUX CUTyallUi, CBSI3aHHBIX CO

CBOMCTBaMHU Ta30B, JKUJIKOCTEM H TBEPABIX
Tell.

TenyoBbie
npoueccs! (21 )

Temneparypa. CBsizb
TEMIIEPATYPHI CO
CKOpPOCTBIO
TEIUIOBOTO
JIBUOKCHUST YaCTHUII.
Bayrtpennss
sHeprusi. CriocoObl
W3MEHEHHUS
BHYTpPEHHEHN
DHEpPIUuu:
Teruionepeaaya u
coBeplIeHne padoTHI.
Buner
TeIUIONIEpEeaUuH:
TEIUIONIPOBOTHOCTb,
KOHBEKIUS,
U3JIy4YeHHE.
KonuuecTBo
TEIUIOTHI. Y JIeJIbHAs

OO06ocHOBaHUE
TeMIIepaTyphbl.
CpaBHEHHE pa3TUYHBIX CIIOCOOOB H3MEPECHUS
Y IIKaJ TeMIepaTyphbl.

HaGmronenne ©w  0ObsSICHEHHUE  OMNBITOB,
JIEMOHCTPUPYIOIIUX H3MEHEHHE BHYTpPEHHEH
SHEPTUU Teja B pe3yJibTaTe TeIUIoNnepe/1auu 1
pabOThl BHEITHUX CHIL.
HaGmonenue i 00BsACHCHHE
o0cyxaeHue MPAKTHYECKHUX CUTYaIluH,
JIEMOHCTPHUPYIOITUX pa3JIMYHbIC BHJIBI
TEIJIONepelayuu: TEIJIONPOBOJAHOCTb,
KOHBEKIIUIO, H3TyYeHHE.

HccrnenoBanue sBJICHUS TEILIOOOMEHA
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
Habmonenue YCTaHOBJICHUS TEIIOBOTO
PABHOBECHSI MEXK]1y TOPSTYEHN U XOJIOJHOU BOJIOM.
Omnpenenexnue (u3mMepeHue) KOJIMYeCTBa
TEIJIOTHI, MTOJTYYCHHOTO BOJIOM pH

MPABUJI U3MEPEHUS

OIIBITOB,

npu
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TemaTnueckui OcHoBHOe OcHOBHBIEC BU/BbI 1eATEJIbHOCTH YYaILUXCH
0J10K, TeMBbI coJepxaHue (Ha ypoBHe y4eOHBIX AeiicTBH)

TEMIO0EMKOCTh TEIUIOOOMEHE ¢ HarpeTblM MEeTaJUIMYeCKUM
BEIIECTBA. HUATUHIPOM.

TennoobmeH n Omnpenenenue (n3mepenue) yACIbHOU
TEIJIOBOE TEINIOEMKOCTH  BewlecTBa. Pemienue 3aznau,
paBHOBECHE. CBSI3aHHBIX C  BBIYMCIIEHHEM  KOJIMYECTBA
YpaBHeHUE TEIUIOTHI U TETNIOEMKOCTH IIPU TETIIOOOMEHeE.

TEILUIOBOTO OaliaHca.
[InaBnenue u
OTBEp/IeBaHHE
KPUCTAJUTUYECKUX
BEIIECTB. Y AeJbHas
TEMJI0Ta MJIABJICHUS.
ITapooOpa3oBanue
U1 KOHJCHCAIUSI.
Hcnapenue.
Kuneunwue. Y nenpHas
TeIioTa
napooOpa3oBaHUs.
3aBUCUMOCTbD
TeMIepaTyphbl
KUMCHUS OT
aTMocdepHOTro
JIaBJICHUSL.
BnaxxnocTts BO3ayXa.
DHeprus TOIJIuBa.

Y nenpHasa TeminoTa

CropaHusi.
[Tpunuune! padboTsl
TETUIOBBIX
nauratenei. KIT/
TETIOBOTO
JIBUTATEIIA.
TemoBbie
JIBUTATEIN U 3alluTa
OKpY Karolieum
cpensbl.

3aKOH COXpaHEeHUs U
OpeBpalICHUS
SHEPI'UH B

MEXaHUYCCKUX U
TCTUJIOBBIX MIPONECCaX

Ananus CUTYalHi MPAKTUYECKOTO
WCIIOJIb30BAaHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuasos, HanpuMep B LeJsIX
HEProcOEPeIKEHUS: TETUTOU30JISIIIHS,
sHeprocOeperarone KPBIILLIH,
TEPMOAKKyMYJISITOPHI U T. II.

HaOmronenue SIBJICHUU HCTIapeHus u
KOH/JICHCAIIUH. Uccnenoanue rpoiiecca

UCIApeHMsl pa3IMYHbIX KHUAKOCTeH. OOBsCHEHNE
SBJICHUN HCIIAPEHMs] U KOHJEHCAllUM Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.

HaGmonenne n oObsicCHEHHE Tpoliecca KUIEHHUS,

B TOM 4HCI€ 3aBUCHUMOCTH TEMIEPaTyphl
KHIICHUS OT JIaBJICHHSI.

Omnpenenenve  (M3MepeHHE)  OTHOCUTENIBHOMN
BJIQOKHOCTH BO31yxa. HalOmiogenwe mporecca
IUIaBJIGHUS ~ KPUCTAJUIMYECKOTO  BEIECTBa,
HarpuMep JIbJa.

CpaBHeHue MIPOLIECCOB TUTaBJICHUS

KPpUCTAJUIMYCCKUX TCJII W pasMArdCHud Ipu
HarpeBaHuU aMOpP(HBIX TeJ.

Omnpenenenue (M3MEPEHHE) YACTBHOW TEIIOTHI
iaBneHus  JpAa.  OObsICHEHHE  sSBICHUU
IUTaBJICHUS W KPHUCTAUIM3AIlMd Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO yYEHHUSI.

Penrenne 3ada4, CBA3aHHBIX C BBIYMCIICHHUCM

KOJMYEecTBa  TEIUIOTBI B Ipoleccax
Teruionepeaauu npu IJIaBJICHUU u
KpHUCTaJIIU3aI1H, HCIIapeHUHN u
KOHJIEHCAIlUH.

Ananuz CHUTyalui MPAaKTUYECKOI 0
NPUMEHEHHUs]  SBJICHUHW  IUIaBJIEHUS U
KpUCTAJUIU3allUM, HaIlpuMep, IOJIydeHUe

CBCPXYHCTBIX MATCpHUAJIOB, COJICBAsA I'PCJIKa
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TemaTHYecKHH
0JI0K, TEMBI

OcHoBHOE
coJiepraHue

OcHoOBHBIE BH/BI JeSITEJbHOCTH Y4aIHXCsH
(Ha ypoBHe y4eOHBIX AeiicTBH)

U JIp.

Ananuz paboTel W OOBSICHEHHE IIPUHIIUIIA
JCUCTBHS TEILUIOBOTI'O JIBUTATEIIS.

Brruncnenue KOJINYECTBAa TEIJIOTHI,
BBIJICIISIIOIIETOCS TIPU CrOPaHUU Pa3TAYHBIX
Bu10B TotuiuBa, u KIIJI apuraresns.
OOCyXIeHHE HSKOJIOTHYECKUX TOCIEICTBUMN

HUCIIOJB30BAHUSl  JIBUTATENIEl  BHYTPEHHETO
CropaHus, TETUIOBBIX u
runposnekrpoctanuit (MC — »skosorus,
XUMUST).

Pa3nen 7. DiekTpuyeckne 1 MATHUTHBbIE siBJeHus (37 u)

DIeKTpUYeCKue
3apsabl.
3apsizkeHHbIE TeJIa
" UX
B3anmogeicTeue (7

%)

DJeKTpu3anus Tel.
JlBa pona
AJIEKTPUYECKUX
3apsiioB.
BzaumoneiictBue
3apsOKEHHBIX TEJl.
3akoH KyinoHna.
DIEKTPUIECKOE
noue. [puHiun
CYNEPIIO3UIINHU
AJIEKTPUYECKUX
noJsieri. Hocurenu
AJIEKTPUUECKUX
3apsiioB.
DneMeHTapHbIN
AJIEKTPUYECKUMN
3apsi.

Crtpoenue aToma.
IIpoBoaHUKY 1
TUAICKTPUKH. 3aKOH

HaGmronenne ©w mnpoBeneHHE OIBITOB IO
SJICKTPU3AIMUA TEJ MPU CONPUKOCHOBECHUU U
UHIYKIUEH.

HaGmronenue u oOBsACHCHUE B3aMMOICHCTBHUS
OMHOUMEHHO W Pa3sHOUMEHHO 3apsHKCHHBIX
TEI.

O0ObscHeHUE OpUHIUTA OernCcTBUA
AJIEKTPOCKOTIA. OOmbsicHeHnEe SIBIICHUU
AJICKTPU3AIMA TIPH COMPUKOCHOBEHHUHU TEJI W
WHAYKIMEH C HWCMOJIb30BaHUEM 3HAHUU O
HOCHUTEJISIX  DJCKTPHUYECKHX  3apsjgoB B
BEII[CCTBE.

Pacno3HaBanne U  OOBICHEHUE  SABJIEHUM
AJIEKTPU3ALMH B IOBCEIHEBHOM KU3HMU.
HaOmronenue u 00BsICHEHHE OIIBITOB,
WJUTFOCTPUPYIOLTUX 3aKOH COXpaHEeHUs
ANEKTPUYECKOTO 3aps/a.

HaGnronenne ompITOB 1O  MOJIETUPOBAHHIO
CUJIOBBIX JIMHHUH 3JEKTPUUYECKOTO TOJISL.
Uccnenoanue NEUCTBUS JIEKTPUYECKOTO TMOJIA

COXpaHEHHUs Ha MPOBOJHUKH U AUDJIEKTPHUKU.
AIEKTPUIECKOTO
3apsaa
IHocTosiHHBIH Onextpuueckuil Tok. | HabmroneHue pas3nuuHbBIX BHUIOB JI€HUCTBUS
JJIEKTPUYECKUI TOK | Y CIIOBUSA AJIEKTPUYECKOT0 TOKa MU OOHapyXeHUe 3STHUX
(20 u) CYIIIECTBOBAHUS BHUJIOB JEUCTBUS B TIOBCETHEBHOM )KU3HH.
3JIEKTPUYECKOT'O COopka W UCHBITAaHHWE 3JIEKTPUUYECKON Lenu

TOKa. MICTOUHUKHN
IMOCTOSIHHOTO TOKa.
HevicTBust
AIIEKTPUIECKOTO
TOKa (TEeIUIOBOE,
XUMHYECKOE,
MarHuTHOE).
DIEKTPUUECKUI TOK
B KHJIKOCTSX U
razax.
DJIeKTpUIecKas

MOCTOSIHHOT'O TOKA.
HN3mepenune cuibl TOKa aMIepMETPOM.
N3mepeHne »>IEeKTpUYECKOTO HAINPsSHKEHUS
BoinbTMeTpoM. [IpoBenenue u OOBSICHEHUE
OIIBITOB, JIGMOHCTpI/Ip}II-OI]_II/IX 3aBUCUMOCTDH
BJIEKTPUYECKOTO CONMPOTUBIIEHUS] MPOBOJIHUKA
oT C€ro IJIMHBI, IlI0IIaIu Honepequro
CEUEeHUS U MaTepHaa.

UccnenoBanne 3aBHUCHUMOCTU  CHIIBI
MPOTEKAIOIIETO yepes pe3ucTop,
COTIPOTHBIICHUS PE3UCTOPA M HATIPSHKEHHUS

TOKa,
oT

35




TemaTnueckui OcHoBHOe OcHOBHBIEC BU/BbI 1eATEJIbHOCTH YYaILUXCH
0J10K, TeMBbI coJepxaHue (Ha ypoBHe y4eOHBIX AeiicTBH)

uens. Cunartoka. Ha pe3UCTope.
DNEeKTpUIECKOe IIpoBepka nmpaBuia CI0XKEHUS HANPSHKEHUMN
HaIpsHKEHUE. IPU IOCJIEIOBATEIbHOM COEJIMHEHUM JIBYX
ConpoTtusiieHue PE3UCTOPOB.
IIPOBOJHUKA. IIpoBepka mnpaBwia [ CHUJIBI TOKa IIpHU
V nenbHOE MapaJlyIeIbHOM COEMHEHUU PE3UCTOPOB.
COIIPOTHUBIICHUE AHanu3 cuTyauuid IOCJIEAOBaTEIbHOIO U

BeleCcTBa. 3aKOH
Owma nJ1s1 ydyacTka
ICIIN.
ITocnnenoBarenrHOE
Y TapaJuieIbHOE
COETMHEHUE
MIPOBOJTHUKOB.
PaboTa 1 MOIITHOCTD
AIIEKTPUIECKOTO
TOKa. 3aKOH
Jlxoyuns-Jlenua.
DJIEKTPONPOBOJIKA U
MOTpeOUTETN
3IEKTPUIECKOUN
SHEPTUH B OBITY.
KopoTkoe 3ambikaHue

[1apajuIeIbHOTO COEIUHEHUs IPOBOJHUKOB B
JIOMAaIIHUX 3JEKTPUUECKUX CETAX.

Pemenne 3agad ¢ UCIIOJIB30BAHUEM 3aKOHA
Oma u d¢opmyn pacué€ra D3IEKTPUUYECKOTO
COIIPOTHUBIICHUSI NIPU IOCJIEAOBATEIBHOM U
napauieJIbHOM CO€AUHEHUH ITPOBOIHUKOB.
Omnpenenenue pabOTHl DIEKTPUYECKOTO TOKA,
MIPOTEKAIOLLIETO YEPE3 PEZUCTOP.

Omnpenenenre MOIIHOCTH 3JIEKTPUYECKOIO TOKA,
BBIICJISIEMON HA PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CWJIBI TOKA 4epe3
JAMIIOUKY OT HanpspKEHUs Ha Hell.

Omnpenenenne KI1/ narpesarens.

HccnenoBanue mpeoOpa3oBaHUs HSHEPTUH TPHU
IOABEME I'Py3a dIEKTPOABUTATEIIEM.
OObscHeHrEe yCcTPOWCTBA W MPHUHIIMIIA JCHCTBUS
JIOMAILIHUX 3JIEKTPOHArpeBaTeNIbHbIX TPHUOOPOB.
OObscHeHHEe MPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIUIIA NEHCTBUS TIJIaBKUX
MpEeAOXPaHUTENEH.

Pemenne 3agad ¢ MCHOJIB30BAaHUMEM 3aKOHA
Jxoyns-Jlenna. HaOmronenue BO3HWKHOBEHUS
AIIEKTPUYECKOT0 TOKA B KUIAKOCTH.

MarHuTHbIe
siBJieHus (6 u)

ITocTosiHHEBIC
MAarduThbL.
BzaumojelictBue
MOCTOSIHHBIX
MAarHuToOB.
MarsuTHOE II0JIC.
MarauTHoOE moje
3eMIIn U eTo
3HaYEeHUE IS JKU3HHU
Ha 3emiie. OnbIT
Opcrena. MarautHoe
T10JI€ DJIEKTPUUECKOTO
Toka. [I[pumenenue
AJIEKTPOMArHUTOB B
TEeXHHUKE.

JlelicTBME MArHUTHOTO
TOJISI Ha IPOBOJAHUK C
TOKOM.
DIEeKTPOABUTATEINb
IMOCTOSTHHOTO TOKA.

HccnenoBaHne MarHMTHOIO B3aUMOJEHUCTBHS
MOCTOSIHHBIX MAarHUTOB.

HN3ydyeHne MarHUTHOrO MOJs NOCTOSHHBIX
MarHuToB IIpu UX OOBEAUHEHUH U
pa3aeeHnu.

[IpoBeneHre OMBITOB MO BU3yalIU3allMU TOJIS
MTOCTOSTHHBIX MATHUTOB.

HN3yuenue SIBJICHUS HaMarHU4MBaHUs
BEIECTBA. HccnenoBanue JenucTBUs
JJIEKTPUYECKOIO  TOKa  HAa  MarHUTHYIO
CTpPEJIKY.

[IpoBenenne  OMBITOB,  JIEMOHCTPUPYIOIIHUX

3aBUCUMOCTb CUJIbl B3aUMOJECHCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbl M HAaIlpaBJICHUS TOKa
B KaTyIIKeE.

AHa3 CUTyallMi MPAaKTUYECKOTO NMPUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIUIEHHOCTH, MEAUIIUHE).
N3yuenue [eHCTBMS MAarHUTHOIO 110 Ha
MPOBOJHUK C TOKOM. M3ydeHue nencTBus

36




TemaTu4eckuii OcHoBHOE OcHOBHBIE BHbI 1eATEJILHOCTH YYAIIUXCS
0J10K, TeMBbI coJepxaHue (Ha ypoBHe y4eOHBIX AeiicTBH)
Hcnons3oBanne AJIEKTPOJBUTATEIIS.
anexkrponasurarencii B | Mismepenue KIIZQ AJIEKTPOJIBUIaTEIbHOMN
TEXHHYCCKHUX YCTaHOBKH. PacnosnaBanue u aHaau3
YCTPOMCTBAX pa3IM4YHBIX IIPUMEHEHHUM BJIEKTPOABUTATEIICH
Y Ha TPAHCIIOPTE (TpaHCIIOpT, OBITOBBIC YCTPOKCTBA U IP.).
duekTpomarauTHas | OnbiTel Dapanes. OIIBITHI no HCCJICIOBAHUIO SIBJIEHUSI
uHaAyKnus (4 u) SIBiienne AJICKTPOMArHUTHON MHAYKIHWHU: UCCIIEJOBaHUE
DJICKTPOMAarHUTHOM |MU3MEHEHUM  3HAYEHHST W HaIpaBJICHUS

unaykuu. [IpaBuino
Jlenna.
DeKTporeHepaTop.
CriocoOb1 moTyueHust
AIIEKTPUYECKOM
SHEPTHHU.
DIEeKTPOCTAaHIIUY Ha
BO30OHOBIISIEMBIX
HCTOYHUKAX DHEPTUU

HWHAYKIIMOHHOI'O TOKA.

Pe3epBHoe Bpems (3 u)
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9 kaacc (102 v)

TeMmaTnuecknii
0JIOK, TEMBI

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI J1eSITEJbHOCTH Y4aIHXCH
(Ha ypoBHe Y4eOHBIX JAeiicTBHIl)

Paznen 8. Mexanuueckue siBjaeHus (40 1)

MexaHnueckoe
JBUKEHHE

H CIIOCO0BI €ro
onucanus (10 1)

Mexannyeckoe
JIBUKEHUE.
MarepuainbHasi TOYKa.
Cucrema oTcuéra.
OTHOCHUTEIBHOCTD
MEXaHUYECKOro
JIBUYKCHUSI.
PaBHOMepHOE
NPSIMOJIMHEUHOE
JIBUKEHUE.
HepasnomepHoe
OPAMOJIUHENHOE
nBuxkenue. CpenaHsisi u
MT'HOBEHHast
CKOPOCTB TeJIa IIpH
HEPaBHOMEPHOM
JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
OPAMOJIUHENHOE
JIBUYKEHHUE.
CBoOo1HOE MaJIeHHE.
Onbite! [Nanunes.
PaBHOMepHOE
JIBUYKEHUE

110 OKPY>KHOCTH.
Ilepnon n wacrtora
oOparieHusl.
JIuHelHas u yrioBas
CKOPOCTH.
LlenTpocTpemurensHoe
YCKOpEHHE

AHanu3 1 o0CyXAeHHE pa3IndHbIX
MPUMEPOB MEXAHUYECKOTO JIBUKECHUSI.
OOcyxkIeHre rpaHul] TPUMEHUMOCTH
MOJIETIA «MaTepralibHas TOUYKa.

Onucanne MEXaHUYECKOTO JIBUKCHHUS
pa3IUYHBIMU crioco0amu

(ypaBHeHUe, Tabnuna, rpaduk).

AHanu3 )XU3HEHHBIX CUTyallui, B KOTOPBIX
MIPOSIBIISICTCS

OTHOCHUTEIIbHOCTh MEXaHUYECKOI'O
JIBV)KCHUSI.

Habnronenne MexaHU4YECKOTO JIBUKEHUS
TeJIa OTHOCUTEIBLHO PA3HBIX TEJ OTCYETA.
CpaBHeHHME ITyTE€W U TPACKTOPUU JIBUIKEHUS
OJIHOTO W TOTO K€ TeJa OTHOCUTEIHLHO
pa3HBIX Tell OTCUETA.

Amnamu3z tekcrta ["anunes o6
OTHOCHUTEIIbHOCTH JIBUKCHHUS;

BBITIOJTHCHUE 33/IAaHUMN 110 TEKCTY (CMBICIIOBOE
YTECHUE).

Onpenenenne cpelHe CKOPOCTH
CKOJIbXEHUsI OpycKa WJI JBHKEHUS IIapuKa
10 HAKJIOHHOM IJIOCKOCTH.

Amnanu3 u obcyxaeHne cnocoboB
MPUOTVKEHHOTO OIPEICIICHUS MTHOBSHHOM
CKOpPOCTH.

OnpeneneHrne CKOPOCTH PAaBHOMEPHOTO
JBHOKEHUs (IIapuKa B )KUJIKOCTH, MOJCITH
AJIEKTPUIECKOTO aBTOMOOWIISI U T. T1.).
Onpenenenue MyTH, MPOUIEHHOTO 3a
JTAHHBIN TTPOMEKYTOK BPEMEHH, U CKOPOCTH
Teja Mo rpaduKy 3aBUCUMOCTH My TH
PaBHOMEPHOTO JBIIKCHUS OT BPEMCHH.
OOcyk1IeHrne BO3MOXKHBIX MPUHITUIIOB
JIEUCTBUS PUOOPOB, H3MEPSIONINX CKOPOCTh
(ciuIoMeTpoB).

Brruncienne myTu ¥ CKOPOCTH IIPU
PaBHOYCKOPEHHOM NPSMOJIMHEHHOM
JOBUXCHUU TCJIA.

Omnpenenenre NpoiIeHHOrO MyTH U
YCKOPEHHUS IBKEHHUS TeJa 10 rpaduKy
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
HpﬂMOHHHeﬁHOFO JOBUXCHUS TCJIa OT
BPEMEHU.

OmnpeneneHrue yCKOPEHUs Tela TIPpU
PaBHOYCKOPEHHOM ABHXE€HUU MO
HAKJIOHHOM MIJIOCKOCTH.
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TeMaTnueckuii
0JIOK, TEMBI

OcHoBHOe coaepkaHue

OcHoOBHBIE BU/BI JeSITEJbHOCTH Y4aIHXCH
(Ha ypoBHe y4eOHBIX AeiicTBHI)

H3mepenue nepuoaa u 4acTOThl 0OpaleHus
T€JI1a 110 OKPY’>KHOCTH.

Ornpenenenue CKOPOCTH PpaBHOMEPHOTO
JIBUKEHUSI TEJIAaN0 OKPYKHOCTH.

Pemienne 3agau Ha ompezeseHue
KMHEMATUUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO ABMXKEHUS Pa3JIMYHBIX
BHU/IOB.

PacrnioznaBanue u npuOIMKEHHOE OMMCAHUE
pa3IUYHBIX BUJOBMEXaHUYECKOTO
JIBU>KEHUS B IPUPOJIE U TEXHUKE (Ha
rpuMepax CBOOOTHO TaJal0IINUX TeIl,
JIBUKEHUS >KUBOTHBIX, HEOECHBIX Tell,
TPAHCIIOPTHBIX CPEACTB U AP.)

B3anmoneiicrBue
Tea (20 4)

IlepBbIit 3aKOH
Herorona. Bropoit
3aKkOH HproToHa.
Tperuii 3aK0H
Hrrotona. [punnun
CYHEPIIO3ULINH CHII.
Cuna ynpyrocru.
3akoH ['yka. Cuna
TPEHUS: CHUJIA TPEHUS
CKOJIBYKEHMUS, CUIIa
TPEHUs TIOKOs1, IPyrue
BUJIBI TPDCHHUSI.

Cuna TsKecTy 1
3aKOH BCEMHUPHOTO
TATOTEHUSI.
Yckopenue
CBOOOJIHOTO MaJICHUSI.
JlBH>KeHHE MITaHEeT
Bokpyr ComHua.
IIepBasg kocMuueckas
ckopoctb. HeBecoMmocTh
U TIEPETPY3KH.
PaBHOBecue
MAaTepHaIbHON TOYKH.
AOGComI0THO TBEPAOE
Teno. PaBHoBecue
TBEPAOTO TeEJIA C
3aKPEIUIEHHON OChIO
BpauieHus. MomeHT
cwisl. LleHTp TsDKECTH

HabGmronenue u o6CykaeHUe OMBITOB C
JIBHOKEHUEM TeJjia NP YMEHBIICHUU
BJIUSIHUS IPYTUX TEJ, MPENSITCTBYOIIMNX
JIBUKCHUIO.

Amnanu3 Tekcra ['anumnes ¢ onucanuem
MBICJIEHHOTI'O SKCIIEPUMEHTA,
00O0CHOBBIBAIOIIETO 3aKOH UHEPIIUH;
BBIMTOJTHEHUE 3aJaHUU O TEKCTY
(CMBICJIOBOE UTCHHE).

OO6cyxaeHne BO3MOXKHOCTH BBITTOJTHEHUS
3aKOHAa MHEPLUU B PA3IUYHBIX CUCTEMAaX
oTcyéra.

Habnronenne u oOcyXIeHHEe MEXaHHUYECKUX
SIBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexkay» pu €€ paBHOMEPHOM U
YCKOPEHHOM JIBHKEHUH OTHOCHUTEIIBHO
kabuHeTa pU3MKH.

JleficTBHUS C BEKTOpaMHU CHUJI: BHINOJIHEHUE
3aJaHUM MO CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habmoienue n/unu npoBeeHNe OMBITOB,
JIEMOHCTPHUPYIOIIHNX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUJIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 1 00bSICHEHUE SIBJICHUM C
HCMOJIb30BAHUEM BTOPOTO 3akoHa HproTOHA.
Pemenue 3agau ¢ MCnoyIb30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M paBuiia CJI0KEHUS CHIL.
Omnpenenenne KECTKOCTU MPY>KUHBI.

AHanM3 CUTyaluii, B KOTOPBIX HAOJIFOTAF0TCS
ynpyrue aegopMmaiiu, U uX 00ObSICHEHHUE C
HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemrenue 3aau ¢ UCNoJIb30BaHUEM 3aKOHA

I'yka.

I/ICCJ'IC,ZLOBaHI/IC 3aBUCHUMOCTHU CUJIbI TPDCHU A
CKOJIBXKCHHUS OT CHUJIBI HOPMAJIbHOI'O
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nasineHus. O06cyxneHue pe3ysibTaToB
HCCJICIOBAHUS.

Omnpenenenue kodpduumeHTa TpeHUs
CKOJIbXKeHUs. I3MepeHue CUJIbl TpeHUs
MOKOSI.

Pemenne 3ama4 ¢ MCIOJIB30BAaHUEM
(bopMyIIBI ISl CUJIBI TPEHUS CKOJIBKEHHUS.
AHaIN3 IBUKEHUS TEJ TOJIBKO MO
JIEUCTBUEM CHJIBI TSKECTH — CBOOOJIHOTO
TaJICHHS.

OOBbsicHEeHHE HE3aBUCUMOCTH yCKOPEHHUS
CBOOOJIHOTO MaJCHUs OT MACChI Tea.

O1eHka BEJIMYMHBI CUIIBI TATOTEHUS,
JIEMCTBYIOLIEH MEX Y IBYMs TejlaMM (111
pa3HBIX MacCce).

AHanmM3 JBWKEHHS HEOECHBIX Tel TOJ
JeCTBUEM CHUJIBI TSATOTCHUS (c
WCIIOJIb30BAaHUEM JTOTIOJTHUTEIIBHBIX
HCTOYHUKOB MH(POPMAIIHH).

Pemenne 3amad Cc KCHOJIB30BAaHHMEM 3aKOHA
BCEMUPHOTO TATOTEHUS U  (GOPMYIbl 7S
pacd€ra CHUIIBI TSIKECTH.

Ananus OpPUTHHAJILHOTO TEKCTa,
OIIHCHIBAIOIIETO MIPOSIBIICHUS 3aKOHa
BCEMUPHOTO TATOTEHHUS; BBINOJIHEHUE 33JaHUN
10 TEKCTY (CMBICIIOBOE YTEHHUE).

HabGmronenne wu  oOCyXIeHHE OMNBITOB IO
W3MEHEHHWIO Beca Tella TpU  YCKOPEHHOM
JIBUKCHHH.

AHanmm3 ycloBHI BO3HUKHOBEHHUS! HEBECOMOCTH
Y TIepPETPYy3KU.

Pemenne 3amad Ha ompeneneHHe Beca Tela B
Pa3IMYHBIX YCIOBHSIX.

AHanmu3  cwi, JCHCTBYIOIIMX Ha  TeJo,
nokosiieecss Ha omnope. OmnpeneneHue LEHTpa
TSHKECTH Pa3IMIHBIX TEI

3aKoHbI
coxpanenus (10 u)

Hmnynsc tena.
N3meHnenune
uMnyJbca. UMoynsc
CuJIbl. 3aKOH
COXpAaHEHUs
UMITYJTbCA.
PeaxkTtuBHOE
JIBHOKEHUE.
MexaHnueckas
pabdoTa ¥ MOTITHOCTb.
PaGoTa cun TspxecTH,
YIPYTOCTH, TPEHUS.
CBsI3b DHEPIUU U
paboTHI.

HaGmronenue u o0cyx1eHHE ONBITOB,
JIEMOHCTPHUPYIOIINX Mepe1avy UMITYJIbca
IIPU B3aUMOJEHCTBUU TEJI, 3aKOH
COXPAaHEHUs] UMITYJIbCA IIPU AOCOIIOTHO
YIOpPYyroM U HEYyIIpyroM B3aUMOJIEHCTBUU
Tel.

AHanu3 cuTyalui B OKpYy Karollei >KU3HU C
HCIIOJIb30BAHMEM 3aKOHA COXPAHEHUSI
HMMITYJIbCA.

Pacrio3zHaBaHue sIBIEHUSI PEaKTUBHOIO
JIBWKEHUs B npupojeun texHuke (MC —
Ouomorusi).

IIpuMeHeHne 3aKoHa COXpaHEHUS
HUMITYJIbCA JJ1s1 pacyéra pe3yabTaToOB
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IToreHmanrHas
SHEPrus Tena,
MOJHATOrO HaJ
IMOBEPXHOCTHIO 3€MJIU.
IToreHmanrHas
SHEPIUs CHKATOU
MPY>KUHBI.
Kunernueckas
sHeprus. Teopema o
KHHETHUYECKOM
SHEPTHUH.

3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUn

B3aUMOJICHCTBUS TeJl (Ha IpuMepax
HEYIIPYIroro B3aUMOAEUCTBUSA, YIIPYTOro
LEHTPAIBHOTO B3aUMOJECHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJJHO U3 KOTOPBIX
HETOJBUKHO).

Pemenue 3ana4d ¢ uCnoJIb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Onpenenenue paboThl CHIBI YIIPYTOCTH TIPH
IIOABEME I'Py3aC UCIHOIb30BAHUEM
HETIOJBI)KHOT'O M TOJBH)KHOTO OJIOKOB.
W3mepenne MOIIHOCTH.

N3mepenune noTeHIMalIbHON SHEPTUH YIIPYTO
ne(pOpMHUPOBAHHON NIPYKUHBI.

N3mepenne KNHETUYECKON YHEPTUHU Teja 110
JUIMHE TOPMO3HOTO ITyTH.
DKCIepUMEHTAIbHOE CPAaBHEHUE W3MEHEHMUSI
NOTEHLUAIbHON U KHHETUYECKOM dHEPIUi Tella
IIPYU IBM>KEHUH 110 HAKJIIOHHOM IIOCKOCTH.
OKcrepuMeEHTalIbHAs IPOBEPKA 3aKOHA
COXpaHEHUsI MEXaHNYECKON YHEPTUHU IIPU
CBOOOTHOM HaJICHUH.

[IpuMeHeHne 3aK0HA COXpaHEHNUs
MEXAHUYECKOM dHEPIuu s pacyeéra
MOTEHLMAIIBHON U KUHETUYECKOW SHEPTUid Tela.
Pemenue 3ana4 ¢ nCnoyib30BaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON DHEPIUn

Paznea 9. Mexanudeckue

KoJie0aHus U BOJIHBI (15 u)

MexannyeckKue
KoJIe0aHus

(74

KonebarensHoe
nsrokeHre. OCHOBHBIC
XapaKTePUCTUKU
KojeOaHui: mepuo,
4acToTa, aMIUTUTY/IA.
MaremaTuueckum u
OPYKUHHBIN
MasITHUKH.
IIpeBpamenue
SHEPruu Npu
KoJIe0aTeIbHOM
JBYOKCHHUMU.
3aryxaromie
KoJIcOaHHUs.
BeinyxeHHbIE
KoneOanusi. Pe3onaHc

HaOmionenne xkonebGaHuid mon JIeHCTBHEM
CUJI TSDKECTH U yNPYTOCTH U OOHapy’>KEHHE
MOMOOHBIX KOJeOaHUN B OKPYKAIOIIEM

MUpE.
AHnanmu3 koJie0aHWN Tpy3a HAa HUTH U HaA
Mpy>KUHE. Omnpenenenue YaCTOTHI

KOJIe0aHUN MaTeMaTHYECKOTO U MPY>KUHHOTO
MAasiTHUKOB.

HabGmronenue u  0OOBSICHEHHE  SIBJIICHHUS
pe3oHaHca. HccienoBaHue  3aBUCUMOCTHU
rnepuoja KoysieOaHUN TIOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

ITpoBepka HE3aBHCHUMOCTH nepuoaa
KoJieOaHUN Trpy3a, MOJBEIICHHOTO K JIEHTE,
OT Macchl rpysa.

H3mepenne MOIHOCTH.

N3mepenne MNOTEHIMAIbHOM SHEPTHH YIPYTO
ne(OpMUPOBAHHOM MPY>KUHBI.

W3mepeHne KUHETUYECKOM SHEPruu Tejla 1o
JUTMHE TOPMO3HOTO IIYTH.

OKCIIEpUMEHTAIIBHOE CPAaBHEHUE H3MEHEHUS
MOTEHIMAIBHON U KMHETUYECKOW DHEPTUM Tena
MPU IBUKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
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DKcnepuMeHTalIbHAs MpoBepKa 3aKOHa
COXPAHEHUS MEXAHUYECKOW OSHEPruM IpHU
CBOOOJIHOM MAaJeHUH.

[Ipumenenue 3aKoHa COXPAaHEHUS
MEXaHUYeCKOM SHEpPruu ISt pacuéra
MOTEHIMAIbHON U KHUHETUYECKOW SHEPTUM TeNa.
Pemenne 3amad ¢ HCIOJNB30BaHHEM 3aKOHA
COXPAHEHHUS MEXaHUYECKOUN SHEPTHH.

Mexanuyeckue
BOJIHBI. 3BYK

(84

CsBoiicTBa
MEXaHHMYCCKHUX BOJIH.
Jl1mHa BOJIHEL
MexaHn4yecKue BOJIHBI
B TBEPJIOM TeEJE,
celicCMUYEeCKUe
BOJIHEI.

3Byk. ['pomKkocCTh
3ByKa

M BBICOTA TOHA.
OTtpakeHue 3ByKa.
HNudpaszByk u
YJIBTPa3BYK

OO6GHapykeHHMe U  aHaJM3  BOJIHOBBIX
SIBJICHUU B OKPY>KalOIleM MUpE.
Habnronenune pacnpocTpaHeHusi TPOI0TIbHBIX
U IIONEpEYHBbIX BOJH (HA MOJENU) U
oOHapy>XeHHE aHAJIOTUYHBIX BUJIOB BOJIH B
npupoe (3ByK, BOJISIHbIE BOJIHBI).
Bbruncnenue JiMHBI BOJIHBI U CKOPOCTHU
pacnpocTpaHeHHs 3ByKOBBIX BOJIH.
OKCIIEpUMEHTAJIBHOE OIPEACICHUE T'PaHUIL
YacTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHUH.
Habnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acToThl (B TOM YHCIJIE C HCIOJIb30BAHUEM
MY3BIKaJIbHBIX UHCTPYMEHTOB).

HaGnronenue u = 0ObSCHEHUE  SBJIECHUA
AKyCTHYECKOTO pE30HaHCA.
Ananmns OPUTHHAJIBHOTO TEKCTa,

MOCBSIIEHHOTO MCITOJIb30BAaHUIO 3ByKa (MJIH
YJIbTpa3ByKa) B TEXHUKE (IXOJIOKAIUS,
yABTPa3BYK B MEIHIIMHE U JP.); BHIIOJIHEHUE
3aJlaHUN TI0 TEKCTY (CMBICIIOBOE UTCHUE).

Pa3nes 10. DieKTpoMarHuTHoe MoJi

€ ¥ 3JIeKTPOMATHUTHBbIE BOJIHBI (6 1)

DJIeKTPOMArHuTHOE
noJjie u
3JIeKTPOMATHUTHBIE
BOJIHBI (6 u)

DJIEKTPOMarHuTHOE
oJe.
DJNEeKTpOMarHuTHBIE
BOJIHBI.

CsoiicTBa
3JE€KTPOMAarHUTHBIX
pouH. [1Ikama
3J€KTPOMAarHUTHBIX
BoJH. Mcnonn30BaHme
3JE€KTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM
CBSI3H.
DJIeKTpOMarHuTHas
MpUpPOJIa CBETA.
CxopocTs cBerTa.
BonnoBele cBOMCTBA
cBeTa

[TocTtpoenue paccyXIeHuu,
000CHOBBIBAIOITUX B3aHMOCBSI3b
QJICKTPUYICCKOI'0O 1 MAaruHuTHOITO TTOJICH.

OKCIIEpUMEHTAIIBHOE U3Yy4YEHHE CBOWCTB

AJIEKTPOMArHUTHBIX BOJH (B TOM 4YHCIE C
HOMOILBI0 MOOMIIBHOTO TeNe(oHa).
AHnanus PEHTT€HOBCKUX
YeJI0BEYECKOI'0 OpraHu3Ma.
AHamM3 TEKCTOB, OINMCHIBAIOUINX IPOSBICHUS
JIEKTPOMArHUTHOTO H3Iy4eHHUs B MPUPOJIE:
KHUBBIE OpPTaHU3MBI, M3ITy4eHHS HEOCCHBIX Tel
(CMBICIIOBOE UTEHUE).

CHUMKOB

Pacno3dnaBanne W aHaNM3  PA3NIMYHBIX
NPUMEHEHUH  JJIEKTPOMAarHUTHBIX BOJIH B
TEXHHKE.

Pemenue 3aaa4 ¢ UCIIOJIb30BaAHHEM (I)OpMy.TI JJIA
CKOpPOCTH OJICKTPOMArHWTHBIX BOJIH, JJIMHBI
BOJIHBI 1 4aCTOThI CBCTA.

Paznen 11. CBeToBble siBjenus (15 u)

3aKOHBI
pacnpocTpaHeHus!

HcrTounuku csera.
JlydeBas Mozienb

HaOntonenue omnbITOB, JIEMOHCTPHUPYIOIINX

SABJICHHUC HpHMOHHHCﬁHOFO
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cBeta (6 u) CBETa. pacopocTpaHeHHus cBeTa (BO3HUKHOBEHHE
[Tpsamonuneiinoe TEHU U IOJIYyTE€HH), U UX UHTEpHpEeTalys C
pacnpocTpaHeHue HCII0JIb30BaHHUEM MOHSITUSI CBETOBOIO JIyya.
cBeTa. 3aTMEHUS OOBsiCHEHHE U MOJCIHPOBAHUE COJIHEYHOTO
Connua u JIyHbI. Y JJYHHOT'O 3aTMEHUU.
OTpaxkeHue cBeTa. HccnenoBanue 3aBUCUMOCTH yria
[Inockoe 3epkaino. OTpaXEHHUsI CBETOBOrO Jiyya OT YyIJa
3aKOH OTpa>KeHUs raJICHUsl.
CBeTa. HN3yuyeHnue  CcBOMCTB  HU300pakeHUS B
IIpenomienue cBeTa. |MIJIOCKOM 3epKaje. Habnronenne u
3aKkoH NpeioMJIeHUsI |OOBSICHEHHE  OINBITOB MO  IOJYyYEHHUIO
CBETA. n300paXeHU B BOTHYTOM M BBIITYKJIOM
[Tonmnoe BHyTpenHee |3epkanax. HaOmionenne wu oObsCHEHHE
OTpak€HUE CBETA. ONBITOB IO IMPEJIOMJICHUIO CBETAa Ha I'PaHULIE
Hcnonb3zoBanue pPa3IMYHBIX Cpell, B TOM YHCJIE OIBITOB C
BHYTPEHHETO MTOJTHBIM BHYTPEHHUM OTpaXEHUEM.
OTpaKEHHUS B HccnenoBanue 3aBHCUMOCTH yria
ONTHUYECKUX IpEJIOMJIEHHUs] OT Yyrja MaJeHHUs CBETOBOIO
CBETOBOJIaX Jy4a Ha TPaHUIIE «BO3ILYX-CTEKIIO.
PacriosHaBanue  siBJIEeHUH  OTpaXeHUs U
MPEJIOMJICHHS] CBETa B MTOBCEIHEBHOM KU3HHU.
AHanu3 U 00BbSCHEHUE SIBJIEHUSI ONTUYECKOTO
MHpaxa.
Pemenue 3agauy ¢ UCIONIB30BaHUEM 3aKOHOB
OTpaXKEHHUsI U TIPEJIOMJICHUS CBETa
JIuH3bI u|Jluaza, xonm sydeit B|[lomydeHme wW300pakeHU C  MMOMOIIBIO
onTuyecKkue nuH3e.  Onruyeckas | coouparoileil 1 paccernBaroIeil JINH3.
npudopwi (6 u) cucrema. Omnpenenenve (QOKYCHOTO pPaCCTOSHUS U
Onrtuueckue ONTHUYECKON CUJIBICOOUPAIOIIEH JTUH3BI.
MpUOOPBHI: AHanmn3 yCTpOWCTBA M INPUHLMIIA JECUCTBUSA
¢dboToanmapar, HEKOTOPBIX ONTUYECKUX MpUOOPOB:
MUKPOCKOII (oToanmnapara, MUKpPOCKOMA, TEJIECKOIa

U TeJIECKOII. [ 1a3 Kak
ONTHYECKas CUCTEMA.
bimsopykocTs u
JAJIbHO30PKOCTh

(MC — 6uosnorus, acTpoOHOMUS).

Amnanu3s SIBIICHUM OJIM30PYKOCTH u
JAIBHO30PKOCTH,  TNPUHLMUIIA  JEHCTBUA
0ukoB (MC — 6uonorusi).

Paszno:xxenune 6eioro
cBeTa B cnekrTp (3

u)

Paznoxxenne Oenoro
cBeTa

B crekTp. OTbIThI
Hrrorona. CnosxeHue
CHEKTPaJIbHBIX
nseroB. Jlucnepcus
cBETa

HaOnronenue no pasnokeHHuro Oenoro cpera
B cnekrp. HabGmionenue wu oObsicHEHUE
ONBITOB MO TOJIYYEHHIO Oesioro cBera Ipu
CJIO’)KEHHH CBETa Pa3HBIX IIBETOB.
[IpoBenenne u OOBACHEHUE ONBITOB MO
BOCIIPUSATHIO I[BETa TIPEAMETOB TPHU HX
HaOJIOJIGHUM dYepe3 IBETOBble  (PUIBTPHI
(1IBETHBIE OYKH).

Pa3znen 12. KBanto

Bble siBJienusi (17 u)

Hcnyckanue
" NorJioneHue
cBeTa atoMoM (4 u)

OmngwiTel Pesepdopaa u
IUIaHEeTapHas MOJEIb
aToma.

Mogens aroma bopa.
Hcnyckanne u

OOcyxnenue uenu onbiToB Pesepdopaa mo
HCCIIEIOBAHUIO aTOMOB, BBIJIBI)KEHHE
TUIIOTE3 O BO3MOXHBIX PE3YJIbTaTax OIIBITOB
B 3aBUCHUMOCTH  OT  MpEeJIojaraeMoro

CTPOEHMUS aTOMOB, dhopmynupoBaHue
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MOTIJIOIIEHUE CBETA
aromoM. KBaHTBI.
JInnenyaTbie COEKTPHI

BBIBOJIOB U3 PE3YyJIbTATOB OIBITOB.
OOcyx/eHrue MNPOTUBOPEUYUI IIaHETapHON
MOJEIN aToMa

U OCHOBaHMM U1 runore3sl bopa o
CTALlMOHAPHBIX OPOUTAaX JIEKTPOHOB.
HaGntonenne CIUIOMHBIX W JIHHEHYATHIX
CIIEKTPOB H3JIyYE€HUs PA3JINYHBIX BEILECTB.

OObsicHeHNE JIMHENYaThIX CIIEKTPOB
W3ITYYCHUS.
Crpoenne PannoakTuBHOCTE. OO6cyxJeHne BO3MOXHBIX THIIOTE3 O
aTtomHoro siapa(6 | Anbda-, Oeta- u MOJIeIsIX CTpoeHus suapa. OnpeneneHue
y) raMmMa-u3JIy4eHus. cocTaBa sIep IO 3aJaHHBIM MacCOBBIM U

CtpoeHue aTOMHOTO
siapa. HykinonHas
MOJ€JIb aTOMHOT'O
siapa. M30Tomnsl.
PannoakTtuBHBIC
MpEeBpALLICHUS.
Ilepuon
nojrypacnajua.
JencTBus
paarvoaKkTUBHBIX
WU3JIy4YEHUN Ha )KUBbIC
OpTraHUu3MBbI

3apsiIOBBIM YHUCJIAM M MO IIOJIOXKEHHUIO B
repuogudeckoi cucreme anemeHToB (MC —
XUMUS).

AHanmu3 W3MEHEHHUs COCTaBa sApa M €ro
MIOJIO’KEHUSI B MEPUOJIUUECKOI cHUcTeMe Ipu
o-paguoaktuBHOCTH (MC — Xumus).
HccnenoBanue TpeKoB G-4aCTHI] MO TOTOBBIM
dororpadusim. OOHapyKEHHUE U H3MEpPCHUE
paguanuoOHHOTO ¢doHa c IIOMOIIIBIO
JIO3UMETpa, OIIEHKA €r0 MHTEHCUBHOCTH.

Ananms OMOJIOTHYECKHUX H3MEHCHUH,
MPOUCXOAAIIUX o1 JIeliCTBHEM
paTrOaKTUBHBIX W3JIy4YEHU N (MC -

O6uonorus). Mcnonp3oBaHue paguoaKTUBHBIX
m3nyueHuit B meauuune (MC — Guomnorust).

SlnepHble peakun

(7%

SnepHble peaKuu.
3aKOHBI COXPAaHEHUsI
3apsiI0BOTO U
MaCCOBOT'O YHCEII.
DHeprus cBs3U
aTOMHBIX siziep. CBs3b
MaccChl U SHEPTHUH.
Peaknuwu cuHaTEe3a M
JICJICHUS SAep.
HcTounuku sHeprun
CoumHiia u 3BE3.I.
SlnepHas sHEepreTuka

Pemienne 3amad ¢ HMCHOJIB30BAHUEM
3aKOHOB COXpaHEHUS MaCCOBBIX "
3apsI0BbIX yucen Ha OIpeieIICHUE
pe3yJIbTaTOB  SIIEPHBIX pEaklui; aHAJIN3
BO3MOYXHOCTH WJIM HEBO3MOXHOCTHU SIIEPHOI
peaKnmu.

Ouenka SHEPIrUU CBSI3U saep c

MCII0JIb30BaHUEM (popMyIIbl DIHIITEIHHA.
OOcyxneHrue TMepCrleKTUB HCIOIb30BaHUS
YIPaBIsEMOro TEPMOSJIEPHOTO CUHTE3A.
OOcyxnenue MPEUMYIIECTB u
SKOJIOTMUECKUX MpoOJIeM, CBS3aHHBIX C
sanepHoi sHepretukoit (MC — skonorus).

IoBTOpHUTENHbHO-0000IaK0IIMIE MOAYJIb (9 u)

CucremaTtuzanus 1
00001IcHNE
MPeAMETHOTO
COJIep>KaHUs

M OnbITa
OeATEIHLHOCTH,
PUOOPETEHHOTO
[IpU U3yYSHUH
BCEro Kypca

O0o001IEeHE
CoJZiepKaHUsI KaKA0T0
U3 OCHOBHBIX
pa3znenos Kypca
buzuku:
MEXaHUYECKUE,
TEIJIOBBIE,
3JIEKTPOMAarHUTHBIE,
KBaHTOBBIC SIBJIICHHUSI.

BrimonHenne yueOHbBIX 3a1aHUMN, TPEOYIOMINX

JIEMOHCTpALUU KOMIIETEHTHOCTEH,
XapaKTepU3yOINX €CTECTBEHHOHAYYHYO
I'PaMOTHOCTB:

. IIPUMEHEHHUSI TOJIy4EHHBIX 3HAHHUU
JUISL  HAy4YHOro OOBSICHEHUS (U3UUECKHUX
SABJICHUA B  OKpYXawlled NOpupoae H
IIOBCEHEBHON >XU3HHU, 4 TAKXKE BBIABICHUSA
(u3nUecKkuXx OCHOB psAJla COBPEMEHHBIX
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buzukn

Hayunsiii meTon
IMO3HAHMUS U €TO
peanu3anys B
buzngecKux
HCCJICIOBAHUSIX.
CBs13b (QU3BUKHU U
COBPEMEHHBIX
TEXHOJIOTUH B 00JacTH
repeaqaun
uHdopmarnum,
SHEPreTHKe,
TpaHCTIOPTE

TEXHOJIOTUH;

J IIPYMEHEHUS OCBOCHHBIX
SKCIIEPUMEHTAIBHBIX yYMEHUMI JU1s
HcCIeI0BaHus (PU3UYECKUX SIBICHUH, B TOM
4qucIie Ui IPOBEPKU TMIIOTE3 U BBISIBJICHUSA
3aKOHOMEPHOCTEH.

Penrenue pacu€rHbIX 3a1a4d, B TOM YHCIE
MIPEANOIAararoImux HCIIOJIb30BAHUE
(u3myeckoii MOJEIM M OCHOBAaHHBIX Ha
COIECPKAHUU PAa3JIMYHBIX pa3desioB Kypca
bu3uku.

BeimonHeHue U 3ammTa IpyNIOBBIX WA
MHJAUBUIYaJIbHBIX MPOEKTOB, CBA3aHHBIX C
coJiep KaHueM Kypca GU3HKH.
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