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Pabouast mporpamMmMa 1o ¢u3nke Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBICHA HAa OCHOBE
MOJIOXKEHUH W TpeOOoBaHMH K pe3yiabTaTaM OCBOCHHs Ha 0a30BOM YPOBHE OCHOBHOI 00pa3oBaTesibHON
pOTrpaMMBbl, TPEACTaBICHHBIX B DenepatbHOM TOCYIapCTBEHHOM 00pa3oBaTeNbHOM CTaHIApTe OCHOBHOTO
obmero oopazoanus (PI'OC O0O0), a Takxke ¢ yuérom [IpumepHoit mporpammbl BociuTanus U Konnenuu
npernofaBanus yuyebnoro npeamera «Pusmka» B o0pa3oBaTelbHBIX opraHu3anusax Poccuiickoit dexepanuu,
pealn3yroIux OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOrPAMMBbI

IHOACHUTEJIBHAS 3AIINCKA

Conepsxanue [Iporpammsbl HampaBieHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH YUalllUXCs
Y OpraHm3aIfio U3ydeHus (U3WKU Ha JEATEIHbHOCTHON OCHOBE. B HEWl y4YuTBIBAIOTCS BO3MOXKHOCTHU
npeameta B peanusanuu TpedoBanuii ®I'OC OO0 K TUTaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM
pesyaprataM OOyYeHHs, a TaKKe MEXKIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEIMETOB HA
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus

B mporpammMe ompenensiorTcs OCHOBHBIE IeNW H3y4YeHHs (U3MKKM HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs, IUIAHUPYEMbIE pE3yJIbTaThl OCBOCHUSA Kypca (PHU3UKU: JIMYHOCTHBIC, METalmpeaMETHbIC,
npeaMeTHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma ycraHaBiIMBaeT pacrpejaeiieHHe yd4eOHOro marepuaia mo rojgam oOydeHus (Io Kiaccam),
MpejiaraeT NPUMEPHYIO MOCIEAOBATeIbHOCTh H3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHMKE pa3BUTHS
MPEIMETHOTO COJEpXKaHUS M YYETe BO3PACTHBIX OCOOCHHOCTEH yualluxcsi, a Takke MpUMEpHOe
TEMaTU4YEeCKOE TUIAHMPOBAHUE C yKa3aHUMEM KOJMYECTBA YACOB HAa M3YyUCHHE KaXJIOW TeMbl U MPUMEPHOU
XapaKTEePUCTUKON yueOHOM NeATENbHOCTH YUaIIUXCsl, pean3yeMOi MPH U3YYEHUH ITUX TEM.

[IporpaMMa MOKET OBITH HCIONB30BAHA YYHUTENSMH KaK OCHOBA JJIsi COCTABICHHUS CBOMX paboumx
nporpamM. [Ipu paspabotke paboueil mporpaMmbl B TEMATUYECKOM IJIAHUPOBAHUH JOJHKHBI OBITH YUTEHBI
BO3MOXKHOCTH HCIOJB30BaHMS AIIEKTPOHHBIX (IHU(PPOBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SIBISIOLIUXCS
y4eOHO METOIMYEeCKUMU MaTepuaiamMu (MyJbTUMEIUITHBIE MPOrPaMMBbl, 3JEKTPOHHbIE YYEOHUKH U
3aJlaYHUKH, DJICKTPOHHBIE OMOIMOTEKW, BUPTyallbHBIC JIA0OPATOPHH, HWTPOBBIE MPOTPAMMBI, KOJUIEKIIUU
M(ppOBBIX 00Pa30BATENBHBIX PECYPCOB), peaau3yromux Aunakruyeckue BosmoxHoctu UKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHO/ATENBCTBY 00 00pa30oBaHUM.

[IpumepHas paGouasi mporpaMma He CKOBBIBA€T TBOPYECKYIO MHHMIIMATUBY yUWUTENEeH U MPeNoCTaBIISIET
BO3MOXKHOCTH JUISI peau3alliil Pa3InIHBIX METOIWYECKUX TOAXOAO0B K MpEenojaBaHUi0 (U3UKH TIpU
YCIIOBUHU COXpaHEHUs 00513aTeNIbHOM YacTH Colep KaHus Kypca.

OBIIAA XAPAKTEPUCTHUKA YUYEBHOTI 'O ITPEJIMETA «®U3UKA»

Kypc ¢usukum — cucreMooOpas3yronuii 1jis €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIbKY
¢u3nueckne 3aKOHBI JIE)KaT B OCHOBE TPOIECCOB W SIBICHWH, W3yYaeMbIX XHMHEH, OHOJOTHEl,
acTpoHoMuer u usudeckort reorpadueit. dusnka — 3TO MpeaMET, KOTOPHII HE TOJHLKO BHOCHT OCHOBHOM
BKJIaJ] B €CTECTBEHHOHAYUYHYIO KApTUHY MHPa, HO U MPEIOCTABISET Hanboee siCHbIe 00pa3iibl IPUMEHEHUS
HAay4YHOTO METOjla MO3HAHUs, T € Crocoda MoMyuyeHus: T0CTOBEPHBIX 3HaHMM o mupe. Hakoneu, ¢pusnka —
3TO MpPEAMET, KOTOPbIA HapsiAy C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEIMETaMU JAOJKEH JaTh IIKOJIbHUKAM
MpeJcTaBlIeHe 00 YBIEKAaTeIbHOCTH HAy4YHOTO MCCIENOBaHUS U PAJOCTH CAMOCTOATEIBHOIO OTKPBITHS
HOBOT'O 3HAHUS.

Opna W3 TIaBHBIX 3a71ad (U3HYECKOrO O0pa3oBaHUsS B CTPYKType oO0mero oOpa3oBaHHsl COCTOWT B
(hopMUPOBaHUN €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe y OCHOBHOW MacChl 00yUaronuxcs,
KOTOpbI€ B JajbHeileM OyayT 3aHATHI B caMbIX pa3HO oOpa3HbIX cdepax gesrenbHocTH. Ho He meHee
BaXHOW 3a7jaueil SBISETCS BBISBICHHWE M TMOATOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIOACH AJS TPOMOIDKEHHUS
oOpazoBaHMsi ¥ JalbHEWIIEH MPOPECCUOHATBLHON JESITEIbHOCTH B OO0JacCTH €CTeCTBEHHOHAYYHBIX
WCCIICIOBAHUIA U CO3JJaHWHM HOBBIX TEXHONOTHH. COIMacHO MPUHATOMY B MEXIyHApOTHOM COOOIIECTBE
onpeneneHuto, «EcTecTBeHHOHAaydHass TPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJOBEKAa 3aHMMATh AKTHBHYIO
TPaXXTAHCKYIO TIO3UIIUIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U
€ro TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HESIMU. HaydHO TPaMOTHBIN YEIOBEK CTPEMUTCS
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y4acTBOBAaTh B ApTryMEHTHUPOBAHHOM OOCYXICHUHU MPOOJIEM, OTHOCSIIMXCA K €CTECTBEHHBIM HayKaM M

TEXHOJIOTHUSM, YTO TPEOYeT OT HETO CIEAYIOIMINUX KOMIETEHTHOCTEH:

—HAay4YHO OOBSICHATH SIBJIICHUS,

—OIIEHUBATh U TOHUMAaTh OCOOCHHOCTH HAyYHOTO UCCIIEIOBAHMS,

—UMHTEPIPETUPOBATH JIAHHBIE U UCIIOJIB30BaTh HAYYHBIE JI0KA3aTeIbCTBA JUIsl MIOJTYyUYEHHUS BHIBOJOBY.
W3ydenrne Qu3Mku CHOCOOHO BHECTH peIIAIONIMi BKIaJ B (OPMHUPOBAHHE €CTECTBEHHOHAYyUHOM

IPaMOTHOCTH 00yYaIOIINXCS.

HEJIM U3YUEHNWA YUEBHOI'O ITPEIMETA «®U3UKA»

[lenn w3ydyeHws (U3MKH HAa ypOBHE OCHOBHOTO o00mIero oOpa3zoBaHus ompeneicHsl B Konmemnmmu

MpenoaaBaHus yueOHOro mpeameTa

«Dusuka» B o0pa3oBaTenbHBIX oOpraHu3anusx Poccuiickoit denepanuu, peamu3yrONIMX OCHOBHBIE

o0mieoOpa3oBaTesibHbIe MPOrpaMMBbl, YTBepkAEHHON penieHreM Komnernn MuHHCTEpCTBa MPOCBEIICHUS

Poccuiickoit @enepanuu, mpotokon ot 3 aexadpst 2019 r Ne [TK4sH.

Lenu uzydyenus pusmnku:

—TIpuoOpeTeHNe WHTEpeca U CTPEMIICHHUS OOYYAIOIIUXCS K HAYYHOMY M3YUYEHUIO MPHUPOJILI, PA3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMPEICTABICHUA O HAYYHOM METOAE I[O3HAaHUsS Hu (OPMUPOBAHUE HCCIICIOBATEIHCKOTO
OTHOUIEHUS K OKPYKAIOIIUM SIBICHUSIM;

—dopMupoBaHKEe HAYYHOTO MHPOBO33PEHUS KaK pPe3yibTara H3Y4YeHHs] OCHOB CTPOCHHUS MaTepuu U
(byHIaMEeHTaIbHBIX 3aKOHOB (DU3UKU;

—dopmupoBaHue TPEACTABICHUN O posid (PU3UKU TSI Pa3BUTHS APYTUX CCTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA;

—pa3BHUTHE MIPEICTABICHUN O BOSMOXKHBIX chepax Oymayiieit mpoecCHOHaTbHOM NesSTeIbHOCTH, CBI3aHHON
¢ (u3HKOH, MOATOTOBKA K JajbHEieMy oOy4yeHHUIO B 3TOM HarpaBieHud. JlocTikeHne 3THX 1efiel Ha
YpOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsl 00ECIIEUMBACTCS PEIICHUEM CIIEIYIOLINX 3a/1a4:

—TpuoOpeTeHne 3HaHUuM O IUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHUYECKHX, TETJIOBBIX, AEKTPUUECKHUX,
MAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—TpuoOpeTeHne YMEHHUI ONMUCHIBaTh U OOBIACHATH (PU3NYECKHUE SIBICHUS C UCIOIB30BAaHUEM IMOTyUEHHBIX
3HAHUM;

—OCBOEHHE METOJOB PEHICHHs MPOCTEHIINX PAcYETHBIX 3a7ad C UCHOJIb30BaHUEM (U3UYECKUX MOJETEH,
TBOPUECKHUX U MPAKTUKO OPUEHTHUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUI HAOIIONaTh MPHUPOJHBIEC SIBICHUS M BBINOJIHATH OMBITHI, JabopaTopHble paboOTHI U
IKCIIEPUMEHTAIbHBIC UCCIICIOBAHUS C UCTIONH30BAHUEM U3MEPHUTEILHBIX TPUOOPOB;

—OCBOCHHE TPUEMOB PabOTH ¢ WHPOpMaNKer (HU3UIECKOTO COAEp)KaHMs, BKIOYas WHOOPMAIMIO O
COBPEMEHHBIX JIOCTHKCHUSX (DU3UKH; aHATTU3 U KPUTHYECKOE OlleHUBaHNe HH(popManuu;

—3HaKOMCTBO co cepamu mpodheccuoHaNbHON NesSTENbHOCTH, CBA3aHHBIMU ¢ (DM3UKOM, U COBPEMEHHBIMU
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JJOCTIDKEHUSIX (DU3MUECKON HAyKH.

MECTO YUEBHOI'O ITPEJIMETA «®U31KA» B YUEBHOM IIJIAHE
B cootrBerctBuu ¢ ®I'OC OOO Qusuka sBisercss 00s3aTeNbHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO

obmero oOpa3oBanus. J[aHHas mporpaMma MpeaycMaTpuBaeT M3ydeHne (pu3uku Ha 0a30BOM YpPOBHE B

o0béme 238 4 3a Tpu roga oOydeHus Mo 2 4 B HeJenro B 7 U § Kiaccax u mo 3 4 B Henenmo B 9 kiacce B

TEMaTU4YECKOM IIJITAHUPOBAHUM Uil 7 WM 8 KJIACCOB MPEAIOJIAraeTCsl Pe3epB BPEMEHH, KOTOPBINM YUYUTEIb

MOJKET HCIIOJIb30BaTh TI0 CBOEMY YCMOTPEHHUIO, a B 9 Kllacce — MOBTOPUTEIHHO 0000IIAOIINN MOTYITb.

COAEPXAHUE YYEBHOI'O IIPEIMETA «®U3UKA»

7 kiacce
Pazjen 1. ®u3uka u eé posib B NO3HAHUU OKPYKAKIIEr0 MUPa

®uszuka — Hayka O mpupone. fBieHUs IPUPOAbI (MCI). @usnuecKue SBICHUA: MEXaHUYECKHE,
TEIJIOBBIE, ANEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckue BeauuuHbL. M3Mmepenue ¢usmdecknx BenudyuH. Dusnueckue mnpubdopsl. [lorpemHocTs
n3MepeHnii MexxayHapoaHasi cuctemMa eIMHHII.

Kak ¢usuka u npyrue ecrecTBEHHBIE HAyKH M3ydalOT MpUpoay. EcTecTBeHHOHAyYHBI METO/ TIO3HAHUS:
HaOOIeHre, TOCTAaHOBKA HAyYHOTO BOIMPOCA, BBIIBMKEHHE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIIOTE3,
o0BsICHEHHE HaOIomaeMoro sBiieHus. Onrcanne GU3NIeCKUX SABJICHUHN ¢ TTOMOIIBIO MOJICIICH.

Hemoncmpayuu

1. MexaHnuueckue, TEMIOBbIE, 3JEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.



2. ®uznyeckre TpuOOpkI U MpoLEAypa NPSMBIX U3MEPEHU aH JIOTOBBIM U IIU(GPOBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvinol

1. Onpenenenue 1EHBI AeIEHUS KAl H3MEPUTETHHOTO MpU Oopa.
2. I3smepeHue paccTosTHUM.
3. Usmepenne o0bEMa sxuakoctu U TBEpAOTO Tena. 4. OnpeneneHue pa3MepoB MabIX TE.
5. M3mepenne Temneparypsl PU TOMOIIHN KUIKOCTHOIO TEPMOMETPA U AATYUKA TEMIIEPATypPBl.
6. IlpoBeneHue wuccieqoBaHUs MO NPOBEPKE THMIOTE3bl: AANbHOCTh IMOJNETA LIAPHKA, IYLHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIe, YeM OOJIBIIE BHICOTA MTyCKa.
Paznean 2. [lepBoHauya/ibHbIE CBeJICHUSI 0 CTPOCHUH BelecTBa
CTpOCHI/Ie BeIIECCTBA:. AaTOMBI U MOHeKyJ'H)I, nux pa3MepH. OHI)ITBI, JTOKA3bIBAIOIIINEC Z[I/ICerTHOG CTpOCHI/IC
BCIIESCTBA.

"' MC — s/1eMeHTHI COflEp/KaHHs, BKIIOYAIONIME MEKIIPEIMETHBIE CBA3H, KOTOPBIE MOAPOOHEE PACKPBITH B

TEMATUYECKOM TUIAHUPOBAHUU.
> 3mech W Jlajee NPHMBOAWTCS PACIIMPEHHBIH IEpedeHb J1abopaTopHbIX pabOT M OMBITOB, U3 KOTOPOTO

yUUTENb JAENaeT BBIOOP IMO-CBOEMY YCMOTPEHHIO M C YYETOM CITMCKa DKCIIEPUMEHTANBbHBIX 3aJaHUil,

npeiaraeMeix B pamkax OI'D no ¢usuke.

JIBmkeHrne dactull BemiecTBa. CBA3b CKOPOCTH JABIDKEHHS YacTHUIl C TeMmmeparypoil. bpoyHoBckoe
nekenue, 1uddysus. BzanmoneiictBre yacTIl BenecTBa: NPUTSHKEHHE U OTTAIKUBAaHUE.

ArperatHble COCTOSHUSI BEILIECTBA: CTPOEHHUE Ta3oB, KUAKOCTEH M TBEPIABIX (KPUCTATIMYECKUX) TeI.
B3aumocBs3b Mexly CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO MOJIEKYJISIPHBIM
ctpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jlemoncmpayuu

1. Habmronenue 6poyHOBCKOTO TBUKCHHS.

2. Habmonenue quddysum.

3. HabGnronenue siBjeHuid, 00BSICHSIIONINXCS MPUTSHKEHUEM WM OTTAJIKMBAaHUEM YacTHII BELIECTRA.

Jlabopamopnvie pabomul u onvinovl

1. Onenka aAuaMeTpa aroMa METOIOM PSAJIOB (C UCTIONIb30BaHHeM (hoTorpaduii).

2. OnbITH IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHUSL.

Pazaen 3. /IBuskeHHe U B3auMojeiicTBue TeJl

Mexanuueckoe ABMKeHUE. PaBHOMepHOe U HepaBHOMepHOe ABmkeHue. CkopocTh. CpeaHsisi CKOPOCTb
IIpY HEPAaBHOMEPHOM JBM)KEHUU. PacuéTr myTu 1 BpeMeHU JABH>KEHUSI.

SIBnenue uHepUHU. 3aKOH UHEpIMH. B3anMopaelicTBrUe Ten Kak MPUYMHA U3MEHEHUS! CKOPOCTH JBUKECHUS
Tesn. Macca kak Mepa uHepTHOCTH Teina. [inoTHocTh BenecTBa. CBs3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYII B
enuHuIe 00bEMa BelecTRa.

Cuna xak xapakTepucTuka B3aumopeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka. M3amepenue cuibl ¢
MOMOIIBIO TMHAMOMETpa. SIBeHne TATOTeHus U cuia TsokecTH. Cuia Tsbkectu Ha Aapyrux mia”erax (MC).
Bec Tena. HeBecomocTs. CiokeHne CUII, HAapaBJIEHHbIX 110 OHOM npsMoil. PaBHoaelicTByromast cui. Cuiia
TpeHusl. TpeHue CKoNbKeHUs U TpeHue nokos. Tpenue B npupose u rexuuke (MC).

Jlemoncmpayuu

1. Habmronenne MexaHU4eCKOro JIBHXKEHUS Tena.

2. 3mepeHue cKOpOCTH NPSIMOJIMHEHHOTO IBUKEHMUSL.

3. HaGnroneHue siBIICHUSI HHEPIIUH.

4. HaOmroneHne W3MEHEHUS CKOPOCTH TIpW B3amMopeicTBuu Ten. 5. CpaBHEHHWE Macc II0

B3aMMOJICHCTBUIO TEJ.

6. CnoxeHue cuil, HalpaBJIE€HHBIX 10 OJHOW MPSIMOH.

Jlabopamopnuwie padbomel u onvimot

1. OnpeneneHue CKOPOCTHM PAaBHOMEPHOIO ABMXKEHHUS (IIApHKa B KUIKOCTH, MOJENH DIIEKTPUUECKOIO
ABTOMOOWJIS H T. II.).

2. OnpeneneHue CpeaHei CKOPOCTH CKOJIBbKEHUs OpyCKa WM IIaprKa 10 HAKIOHHOH MJIOCKOCTH.

3. Ompenenenue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, IEMOHCTPHUPYIOLINE 3aBUCUMOCTh PACTSDKEHHS (A€ (opmanuu) mpyKUHBI OT MPHUIIOKEHHOU
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CHUJIBL.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTbH CHJIBI TPEHMsI CKOJBbKEHHUS OT Beca Teja M Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznes 4. /laBiieHue TBEPABIX TeJl, }KMIKOCTel U ra3oB

Hasnenue. CiocoObl yMEHbILICHUS M YBEJIMUCHUS AaBlieHus. JlapneHue raza. 3aBUCUMOCTbD JIaBIICHUS Ta3a
oT 00béMa, TeMrieparypsl. Ilepenaua naBinenust TBEPAbIMH TEJIaMU, KUIKOCTAMU U razaMu. 3akoH [lackans.
[THeBMaTHUecKHe MalIMHBI. 3aBUCUMOCTD JIaBICHUS KUAKOCTU OT IIyOMHBL. [MapocTraTudeckuil mapagaokc.
CooOmaromuecst cocyabl. [ uapaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe AaBneHue. [IpuunHbI CyecTBOBaHMS BO3AYUTHOW 00OIOYKH 3EMITH.
Oneir Toppuuemuin. M3mepenue armoc¢epHOro AaBieHUs. 3aBUCHUMOCTb aTMOC(EPHOIO JaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [IprOops! 1ms u3mMepeHus aTMOC(EPHOTO TaBICHHUS.

JleficTBHE KHJIKOCTH M Ta3a Ha MOTPYyXEHHOE B HUX Teno. BeITankuBaromas (apXxuMenoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu
. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHI.

. [lepenaua naBneHus )KUIKOCTBIO M TA30M.
. Coobmraromuecs cocyasl. 4. ['mapaBianueckuii npecc.
. [IposiBnenue neicTBust arMoc(epHOro JaBlICHUS.
. 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BhEMA MOTPYKEHHON YaCTH TeNla U TUNIOTHOCTH YKUIKOCTH.
. PaBeHCTBO BBITAJIKMBAIOUIEN CUJIbI BECY BBITECHEHHOW KUIKOCTH.
. YcnoBue MijaBaHUs TeN: IUIABAaHUE WJIM MOTPYKEHHUE TeJl B 3aBUCMMOCTU OT COOTHOLIEHUS MIIOTHOCTEMN
TeNa U KUJIKOCTH.
Jlabopamopnwie pabomul u onvimol
1. UccnenoBanue 3aBUCUMOCTH Beca Tela B BOjie 0T 00bEMa MOTpyKEHHON B KHUIKOCTh YACTH TEJa.
2. OnpeneneHyie BITAIKUBAIOIIEH CUJIbL, IEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B )KUJIKOCTb.
3. IIpoBepka HE3aBHUCUMOCTH BBHITAJIKMBAIOIIEH CHIIbI, IEHCTBYIO LIEH Ha TEJIO B JKUIKOCTU, OT Macchl
Tena.
4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJTKUBAIOIIEH CHIIBI, ICHCTBYIOIIECH HA TEJIO B KUJIKOCTH,
0T 00bEMa MOTPYKEHHOU B KHUAKOCTh YACTH TeJa U OT IIIOTHOCTH JKUJKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa Wik KOHCTPYHPOBAHUE JIOAKH U ONpeiesieHue €€ rpy30noabEMHOCTH.

Pazgea 5. Pabora 1 MOIIHOCTH. DHEpPrus

Mexannueckast padota. MOITHOCTS.

[IpocThie MexaHU3MBI: phIuar, 010K, HAKJIOHHAs IIOCKOCTh. [IpaBuno paBHoBecus poryara. [IpumeHenue
MpaBujia paBHOBECHsl pblyara kK OJoky. «3omotoe mnpaBwio» Mmexanuku. KIIJ mpocThix MexaHW3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckasi sHeprusi. Kunernueckas M TOTEHIMalbHas sHeprus. l[lpeBpaieHue oIHOTO BHUIA
MEXaHUYECKOM SHEPTUH B IPYToil. 3aKOH COXPaHEHHS SHEPTUU B MEXAHHKE.

Jlemoncmpayuu

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvinol

1. Ompenenenrie pabOThl CUJIIBI TPEHUS TpPU PABHOMEPHOM JIBIDKEHHHM Tella MO TOPU30HTAIBHOM

MOBEPXHOCTH.

2. UccnenoBanue ycnoBuid papHoBecus poruara. 3. M3mepenue K111 HakioHHOM

IUIOCKOCTH.

4. N3yueHune 3aKOHA COXPAHEHUS MEXaHUYECKOI SHEPrUH.

8 kiacce

Pa3nea 6. TenjioBbIie iBJIeHUS

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKONM TEOpUU CTPOEHMs BellecTBa. Macca M pa3mepbl
aTOMOB U MOJIEKYJI. ONBIThL, TOATBEPKAAIOLIIME OCHOBHBIE IMOJOKEHUS MOJIEKYISIPHOKMHETHYECKOW TEOPHH.

Mopnenu TBEPAOTO, KUAKOTO M Tra3000pa3HOrO COCTOSHMIA BemecTBa. Kpucrammmueckue u amopgHbIe
Ttena. OObsCHEHHE CBOWCTB Tra3oB, JKHJIKOCTEM ¥ TBEPABIX TEN HAa OCHOBE IOJIOKEHUI
MOJICKYISIPHOKMHETHYEeCKOM Teopuu. CMauMBaHUE U KaNWJUIAPHBIE sBJICHUs. TeruioBOE paclIUpeHue M
cKarue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHUS YaCTULl. BHyTpeHHSsI SHEPTusi.
CriocoObl U3MEHEHHUs1 BHYTPEHHEH SHEpruu: Terionepeiada u copepiienue padbotel. Buabl Temnonepenaun:
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TEIJIONPOBOIHOCTb, KOHBEKIIMS, U3TyUEHHUE.

KonuuectBo TemnoThl. VYienbHas TEMIOEMKOCTh BELIECTBA. TeIOOOMEH M TEMJIOBOE pPaBHOBECHE.
VYpaBHeHue TeruioBoro Oamanca. [lnaBneHwe W OTBEpAECBaHHME KPUCTAJUIMYECKUX BEIIECTB. YAeabHas
terwiota IuiasneHus. [lapoobpasoBanue u xonaeHcauust Mcnapenue (MC). Kunenue. YaenpHas Temiiora
napoodpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATypPhbl KUTICHHs OT aTMOC(HEPHOTO TaBICHUS.

BrnaxnocTs Bo3myxa.

DHeprus TOIIMBA. YIeJIbHas TEIJI0Ta CrOPaHUs.

[Tpunuunsr padots! TernoBbix asurareneit KIIJI teroBoro asuraresns. TeroBble JBUraTteiay U 3aliura
okpyxaromeit cpenst (MC).

3aKoH COXpaHEHUs U MPEBpalleHUsl JHEPIUH B TEIUIOBbIX mpoueccax (MC).

Jemoncmpayuu

1. Habmonenue 6poyHoBckoro asuxenus. 2. Habmonenue auddysuu.

3. HabGnroneHue siBJIeHUI CMauMBaHUs U KalWUTSIPHBIX SBICHHM.

4. HaOGmroneHue TEIIOBOTO pACIIUPEHUS TEl.

5. i3MeHeHue naBneHus raza npu u3MeHeHUu 00bEMa U HarpEeBaHUU HITH OXJIAXKICHUU.

6. IlpaBuna n3mepenus temneparypsl. 7. Buasl teronepenayu.

8. OxnaxkieHne Ipu COBepIICHUH PabOTHI.

9. HarpeBanue mipu coBepiiieHnr padboThl BHEMIHUME ciiiamMu. 10. CpaBHEHHE TEIIOEMKOCTEH
pa3IMYHBIX BEIIECTB.
11. HabmroneHue KumeHus.
12. HabnroneHue nmocTossHCTBA TEMIIEPATypPhI MPH TUIaBICHUH.

13. Mojenu TemIoBbIX ABUTraTElIEH.

Jlabopamopnwie pabomul u onvimol

. OBITHI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO MPH TSHKEHUS.
. OTBITHI MO BBIPAIIMBAHHUIO KPUCTAJIOB MOBAPEHHOM COMIM WIIH caxapa.
. OTBITHI IO HAOTIOIEHUIO TETUIOBOTO PACIIUPECHHUS Ta30B, KU KOCTEH M TBEPIBIX TEI.
. Ompenenenue gaBleHUs BO3AyXa B OasIOHE LINPHULIA.
OMnBITH, NEMOHCTPUPYIOIINE 3aBUCUMOCThH JIaBJICHHS BO3AyXa OT €ro o0béMa W HarpeBaHus WU
OXJIXKICHHUSL.
. IIpoBepka rumore3sl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUECKON TPYOKe
OT TEMIEPATYPHI.
7. Habnronenve u3MeHEHHs] BHYTPEHHEH YHEPIUM Tella B pe3ylbTare TeIuionepeaadd U paboThl BHEITHUX
CHIL
8. HcciienoBanure sSBICHHS TEIIOOOMEHA IPHU CMEITMBAHUH XO JIOMHOW U TOPSTYCH BOIBI.
9. Onpenenenne KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOW IIPU TEINIOOOMEHE C HarpeThIM METAJUTHYECKUM
HUAJTUHAPOM.
10. Omnpenenenune ynenbHOM Teruio€éMKOoCcTH BemiecTtBa. 11. MccnemoBanue mpoiiecca
HCTIapEHUsI.
12. Onpenenenre OTHOCUTEIBHOW BIaXHOCTHU Bo3ayxa. 13. OmpeneneHue yneabHOW TEMIOTHI
IUIaBJICHUS JIBJA.

Paszjien 7. JinekTpuyeckre U MATHUTHBIE SIBJIEHUSI

Dnektpuzanus Tei. JIBa poaa a1IeKTpUUYecKux 3apsaaoB. BzaumonenicTBre 3apsbkeHHbBIX Tell. 3akoH Kynona
(3aBUCUMOCTDH CHJIBI B3aUMOJCHCTBHUSI 3apsDKEHHBIX TN OT BEJTUYMHBI 3apSOB M PACCTOSHUS MEXITY
TeJIaMu).

OnexTpuyeckoe mnosie. Hampsok€HHOCTE 3eKTpudeckoro mois. [IpyuHImn cynepno3uinun 3MeKTPUIeCcKIX
noJie (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu »snekrpuyeckux 3apsiioB. OIEMEHTapHbI anektpudeckuid 3apsia. CrpoeHue artoma.
[TpoBOIHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/ia.

DNeKTPUYECKUI TOK. YCIIOBHS CYyIIECTBOBAHUS JIEKTPHUUECKOTO TOKA. VICTOUHMKM MOCTOSHHOTO TOKA.
JleficTBUSI AIEKTPUUECKOTO TOKa (TEIMIOBOE, XMMUYECKOE, MArHUTHOE). DJIEKTPUUCCKUM TOK B KUJKOCTIX U
razax.

Onexrpuueckas 1enb. Cuna Toka. JnekTpuyeckoe HanpspkeHue. ConpoTUBIEHUE TPOBOAHUKA. YIEIbHOE
COMpoTHBJIEHHE BeulecTBa. 3akoH Oma s yyacTka uenu. [locnenoBarenbHoe U napanienbHOe COSTUHEHHE
MIPOBOJTHUKOB.

Pabora u MOIIHOCTH 3JeKTpUYecKoro Toka. 3akoH Jhxoyms— JleHna. DiekTpuueckue Iend Hu
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MOTPEOUTENH IEKTPUUECKOM SHEPruu B ObITY. KOopoTKoe 3aMbIkaHueE.

[TocTossHHbIE MarHuTHl. B3anMmonelcTBuE MOCTOSHHBIX MArHUTOB. MarHuTHOe mnoje. MarHUTHOE Moje
3eMilM UM €ro 3HaueHue s Ku3HU Ha 3emiie. OnbIT OpcTena. MarHuTHOE MOJie AJIEKTPUUECKOTO TOKa.
[IpuMeHeHne »SIIEKTPOMArHUTOB B TeXHHUKE. JIeHCTBME MAarHUTHOTO TIONS HA IIPOBOAHUK C TOKOM.
DNEeKTPOJIBUraTeNb MOCTOSIHHOrO Toka. Vcnonb30BaHue 3MIEKTPOIBUTaTENeH B TEXHUUECKUX YCTPOMUCTBAX U
Ha TPaHCIIOPTE.

Onbitel Dapanes. SBnenue snexkrpomarHuTHOM wuHAyKUMH. [lpaBuno Jlenna. Dnekrporeneparop.
CrnocoObl  TONMyYEHMsI ANEKTPUUECKOW JHEPTUU. OJEKTPOCTAHIIMM HAa BO30OHOBISEMBIX MCTOYHHKAX
SHEPTUH.

Hemoncmpayuu

1. Dnexrpusauus ten.

2. [IBa poa >NMEeKTPUUYECKUX 3apsiIOB U B3aUMOJICUCTBHUE 3aPSKEHHBIX TEI.
3. YCcTpoiicTBO U IeHCTBUE DIEKTPOCKONa. 4. DIEKTPOCTaTUYeCKas MHAYKLIHS.
5. 3aKoH COXpaHEHUs MEKTPUUECKUX 3aPsIO0B.
6. [IpOBOJHUKH U TUAJIEKTPHUKHU.
7. MonenupoBaHHe CUJIOBBIX TUHUHN AIIEKTPUUECKOTO T0JisA. 8. ICTOYHUKN TOCTOSTHHOTO TOKa.
9. JIefcTBUS 2IEKTPUYECKOTO TOKA.
10. DnekTpuyecKuil TOK B )KHIKOCTH.
11. T'a30BbIi1 pa3psia.
12. U3mepenne Cuitbl TOKa aMIIEpMETPOM.
13. M3mepeHune 3MeKTpHUUecKoro HampsbKeHus: BOIBTMETpoM. 14. Peoctar 1 Mara3uH CONPOTUBICHU.
15. B3aumozeiicTBie ITIOCTOSIHHBIX MAarHUTOB.
16. MonenupoBaHe HEBO3ZMOKHOCTH pa3ziesieHus OJIOCOB MarHUTa.
17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHuToB. 18. OnbIT Dpcrena.
19. MarauTHoe nose Toka. DIeKTPOMarHuT.
20. [leficTBHE MarHUTHOTO TOJIsi HA TPOBOAHUK C TOKOM. 2 1. DIEKTpoaABUTATEIb TOCTOSIHHOTO
TOKA.
22. UccnenoBanue sIBICHUS JIEKTPOMAarHUTHOW WHYKIIWH.
23. Onbitel Dapajes.
24. 3aBUCUMOCTbH HAMPABIIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHUSI.
25. DneKkTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnvie pabomul u onvinol
. OnBITHI IO HAOIIOIEHUIO AIIEKTPU3ALUU Tell MHAYKIHUEH U MPU COMPUKOCHOBEHUH.
. UccnenoBanue necTBUS MIEKTPUUECKOTO OISl HA TPOBOAHUKU U JUAJICKTPUKH.
. Cbopka u mpoBepKa pabOoThI ANMEKTPUIECKON IIEMH MMOCTOSHHOTO TOKA.
. Usmepenue u perynupoBaHue CUIIbI TOKA.
. I3amepenme u peryanpoBaHue HAMPsHKEHUS.
. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYILIErO 4epe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPA U
HaNpsHKEHUS Ha PE3UCTOPE.
7. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCThH AJIEKTPUUECKOTO CO MPOTUBJICHUS IMPOBOJHUKA OT €ro
JUTMHBI, IJIOMIAIN MOTIEPEYHOT0 CEYEHHs U MaTepuaa.
8. [IpoBepka nmpaBuIa CIOXKEHUS HAMIPSHKEHUHN TIPU MOCIEA0BATEILHOM COCIMHEHUN JIBYX PE3UCTOPOB.
9. IIpoBepka nmpaBuiia AJsl CHIIbI TOKA MPU NapauieTbHOM COeTMHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOThI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.
11. Ompenenenrie MOIIHOCTH 3JEKTPUUYECKOTO TOKA, BBIAECTSEMOM Ha Pe3UcTope.
12. UccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, UIYILETO Yepe3 JIaM MOYKY, OT HANPSHKEHUS Ha HEH.
13. Onpenenenne KIIJ[ narpeBarens.
14. UccnenoBanrie MarHUTHOTO B3aMMOJICHCTBUSI IOCTOSTHHBIX MarHUTOB.
15. VI3yueHre MarHUTHOTO MOJIsI IOCTOSSHHBIX MAarHUTOB MPHU UX 00BEINHEHUU U pa3eliCHUN.
16. UccnenoBanue NeWCTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OnbIThl, NEMOHCTPUPYIOUINE 3aBUCHUMOCTb CHJIBI B3aWMOJICHCTBUSI KaTyIIKM C TOKOM M MarHura oT
CHUJIBI TOKA M HAMpaBJICHUS TOKA B KATYIIIKE.
18. M3ydyeHue neWCTBUMS MarHUTHOIO IOJS Ha MPOBOJHUK C TOKOM. 19. KoHcTpyupoBaHue u n3yudeHHE
paboThI NEKTPOIBUTATENS.
20. Uzmepenune KIIJI anekTpoaBurareIbHONM yCTaHOBKH.
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21. OnpITbl MO WCCIEIOBAHUIO SIBIICHUS AIIEKTPOMAarHUTHOW WHAYKUUHU: HCCIEI0BAaHUE HW3MEHEHUI
3HAYEHMsI U HAPaBICHUS MHYKIIMOHHOTO TOKA.
9 kaace

Pasznen 8. Mexannueckue siBJeHHS

Mexannueckoe nBuxkeHHe. MartepuanbHas Touka. CucreMa oT c4éra. OTHOCHUTENBHOCTh MEXaHUYECKOTO
JIBW)KCHUSI. PaBHOMEpHOE NpsAMOJMHEHOE JBH)KeHME. HepaBHOMEpHOE MPSAMOJIMHEMHOE [IBUKEHUE.
Cpennsisi 1 MTHOBEHHAsi CKOPOCTh TeJjla IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenune. PaBHoyckopeHHOE npsiMonuHeHOe aBmxkeHne. CBo 6oaHoe manenue. OnbiTel [Manumnest.

PaBHOMepHOE IBHKEHHE MO OKpyxkHOCTH. Ilepnon u wacrora o0 pamenus. JIuHeiiHas M yrioBas
ckopocTu. LleHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBb1it 3akoH Hprorona. Bropon 3akon Herorona. Tperuii 3a koH HerotoHa. IIpuHiun cynepnosunuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuja TPEHHUsS! CKOJBXKEHUs, CUia TPEHHs TOKOs, APyTHe
BHJIBI TPCHHUS.

Cuna TSXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBO OOAHOrO majeHwus. J[BrkeHHe TiaHeT
BokpyT Comuna (MC). IlepBast kocmudeckast CKopocTh. HeBECOMOCTh U eperpy3KHu.

PaBHOBecue wmarepuanbHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEpPAOrO Tenma C
3aKpEIUIEHHON OChIO BpauieHrs. Mo MeHT cwibl. LleHTp TsokecTH.

Nmnynbe tena. U3menenue ummynbca. VMmynbe cunbl. 3aKOH COXpaHEHUsT UMIyibca. PeakTuBHOE
newxkenue (MC).

Mexanuueckass pabota M MOIIHOCTh. PaboTa cui TskecTH, YIpy TocTH, TpeHus. CBA3b SHEPTrUU H
pabotsl. I[loreHnmanbHast dHEprus Tena, NOJHATOrO HaJ MOBEPXHOCTHIO 3emid. [loTeHnuanbHas sHeprus
cxkarod npyxuHbl. Kunetnueckas sHeprus. TeopeMa O KHHETUYECKOHM HSHEPrUd. 3aKOH COXPAHECHMS
MEXaHU4ECKOU dJHEPIUH.

/emoncmpayuu
. Habnronenne MexaHu4eCcKoro IBUKEHUS Tejla OTHOCUTENIBLHO Pa3HbIX TeJl OTCUETA
. CpaBHeHUE NyTeH U TPAEKTOPHI IBH>KEHHSI OAHOTO U TOTO K€ TEJIa OTHOCUTENIBHO Pa3HbIX TeJl OTCUETa
. I3MepeHune ckopoCTH U YCKOPEHHMSI IPSMOJIMHENHOTO ABM>KEHUS.

4. VccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO ABUKEHUS ..
5. HabGntoneHue IBHKEHUS Tella 0 OKPYKHOCTH.
6. HaOnroneHume MeXaHMYECKHX SBJICHUN, MPOUCXOASIIMX B cuctemMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCUTENIBHO KaOMHETa (PU3UKU.
7. 3aBUCUMOCTb YCKOPEHHUS T€Jla OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CHJIBI.
8.  HaOmiomenue paBeHCTBa cuil mpu B3auMmojeicTBuu Tei. 9. V3meHeHue Beca Tena mpu
YCKOPEHHOM JIBUKECHUHU.
10. Ilepenaya ummnynbsca npy B3aMMOAEHCTBUHN TEJI.
11. IIpeobpazoBanusi IHEPTHH MPU B3AaUMOJICHCTBUH TETI.
12 CoxpaHeHue UMITyJIbCca PU HEYIPYTOM B3aUMOJEHCTBUM.
13. CoxpaHneHne UMITyJIbca MPU aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHUH.
14. HaGnronenne peakTUBHOTO JBUKEHUSI.
15. CoxpaneHrne MeXaHUYECKOW SHEPTHH MPU CBOOOTHOM majeHuH. 16. CoxpaHeHHEe MEXaHU4YeCKOM
SHEPIrUH NPH JBUKEHUU TeJla M0A
JIEHCTBUEM INPYKUHBI.
Jlabopamopnvie pabomul u onvinovl
1. KoHcTpynpoBaHue TpakTa Juisi pa3roHa M JajdbHEHIIEr0 pPaBHO MEPHOIO JBHUKEHHUS IIApUKA WU
TEJIEKKH.
2. OmpezneneHue cpeiHeld CKOPOCTU CKOJBXKEHUs Opycka WM JBMKEHHMS IIapuKa IO HAKJIOHHOMN
IUIOCKOCTH.
. Onpenenenre yCKOpEeHUs Tela IPU paBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOW MJIOCKOCTH.
4. WccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH NpPU PAaBHOYCKOPEHHOM MBIDKEHHM O€3 HadalbHOU

CKOpPOCTH.

5. IIpoBepka rumoTessl: €Ciiv Mpy PaBHOYCKOPEHHOM JBM)KEHUH 03 Ha4aJTIbHON CKOPOCTH ITyTH OTHOCATCS

KaK s/l HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

6. HccrenoBanre 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JAABJICHUS.
7. Onpenenenue ko3 duiivenTa TpeHus cKoibkeHus. 8 OmnpeneneHne KECTKOCTU NPY>KUHBL.
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9. Ompenenenrie pabOTHl CHIIBI TPEHHs NPU PABHOMEPHOM [BM)KEHUHM TeJla IO TOPU30HTAIBHON
MOBEPXHOCTH.
10. Ompenenenue paboThl CHIIBI YIPYTOCTH NPHU MOABbEME Ipy3a C HMCIOIb30BAHWEM HENOABHXKHOTO U
HOJIBUKHOTO OJIOKOB.
11. M3y4yeHne 3aKkoHAa COXpAaHEHUS YHEPTUU.
Pasznen 9. Mexannuyeckue KoJ1eOaHUSA U BOJHBI
KonebarenbHoe napmwxeHue. OCHOBHBIE XapaKTEpPUCTUKHU KoOJIEOAHWUN: TEPUO, YacTOTa, aMIUIUTYZA.
Maremaruueckuil 1 NpyXUHHbIA MassTHUKU. [[peBpalienre s3Hepruu npu KosuedareaIbHOM JBUKEHUU.
3aryxaroue kojeOaHus. BpiHykaeHHble KoneOanus. Pe3onanc. Mexanuueckue BoiHbl. CBoMcTBa
MEeXaHW4YeCKUX BOJIH. [Ipo onbpHBIE U MONepedHble BOIHBI. [[11HA BOJIHBI U CKOPOCTh €€ pacpoCTPaHEHUSI.
Mexanudeckue BOJTHBI B TBEPIOM Tede, ceiicMudeckue BoaHbl (MC).
3ByK. [ poMKOCTh 3ByKa U BbicOoTa ToHa. OTpaxkeHue 3Byka. UH(pa3Byk U yinbTpa3ByK.
Jemoncmpayuu
1. Habmonenue konebanuii T moJ| 1eUCTBUEM CHIIBI TSYKECTU U CUJIbI YIIPYTOCTH.
2. Habnronenue xosiebaHuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
3. HabGnroneHue BBIHYXKI€HHBIX KOJICOAHHI 1 pe30HaHcAa.
4. PacripocTpaHeHue MpOIOIBHBIX U MOMEPEYHBIX BOIH (HA MOJE ).
5. HabmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHL. 6. AKyCTHUECKHI pe30HaHC.
Jlabopamopnvie pabomul u onvimol
1. OmnpeneneHue 4acTOThI U NEPHOAA KOJIEOAHUI MAaTEMATUYECKOIO MasiTHUKA.
2. OmpeneneHue 4acTOThl M MepUoja KoieOaHuil MPYKUHHOTO Ma SITHUKA
3. UccnenoBanue 3aBUCUMOCTHU NIEpHo/ia KojeOaHN MOABEIIEHHOTO K HUTH I'py3a OT JJIMHbI HUTH.
4. UccnenoBaHue 3aBUCMMOCTHU MIEpHO/a KoJeOaHul MPYy>KMHHOTO MasgTHHUKA OT MacChl Tpy3a.
5. IlpoBepka HE3aBHCUMOCTH Tieproa KojeOaHHid rpy3a, TOABEIICHHOTO K HUTH, OT MAacChl Ipy3a.
6. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH MEpUoJa KoeOaHUil MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a
U KECTKOCTU MPYKUHBL.
7. U3Mepenne yCKOpeHHst CBOOOHOTO MaIeHUsl.
Paznes 10. DiiekTpoMarHuTHOE MOJIe ¥ 3J1eKTPOMATHUTHbIE BOJTHBI
DNEKTPOMArHUTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBa 31€KTpOMarHUTHbIX BoJH. Illkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcriob30BaHMEe 3IEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DnexkTpoMarHuTHas npupoja cBera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu
1. CBoiicTBa 3J1€KTPOMArHUTHBIX BOJIH.
2. BonHoBEbIE CBOICTBA cBeTa. Jlabopamophsie padbomut u onvimaol
1 U3ydeHue CBOMCTB IEKTPOMArHUTHBIX BOJH C MTOMOIIbIO MOOMIIBHOTO TenedoHa.
Pasnes 11. CBeToBbIe sIBJICHUS
JlyueBas monens cBeta. Mctounuku cBera. [Ipsimonunelinoe pacnipocTtpanenue cBera. 3armenus: CosHia
u Jlynsl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpa’keHUs CBETA.
[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [lonmHoe BHyTpeHHee oTpaxeHue cBeta. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHETO OTPA)KEHUS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xon mydeit B muH3e. OnTudeckas cucrteMa dortoanmnapara, Mukpockona u teneckorna (MC). I'mas
KakK ONTHYECKasi cucTeMa. bin3opykocTh U JalbHO30PKOCTb.
Pasnoxxenue Oenoro ceta B crektp. OnbiTel HeioToHa. CriojkeHHe CHEKTpalbHBIX 1BETOB. Jucmepcus
CBeTa.
Hemoncmpayuu
. [IpssMonuHeHOE pacpOCTPaHEHUE CBETA.
. OTpaxeHnue cBera.
. [lomyuenune n300pakxeHUi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
. [Ipenomnenue cpera.
. OnTudeckuil CBETOBO.
. Xof JIy4ei B coOuparomiei JTH3e.
. X0z JIy4eil B pacceuBarole JIMH3E.
. [lomyuenue n300pakeHU# C MOMOLIBIO JIHH3.
. [lpunun neictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
. Mopens ra3za.
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11. Pa3znoxxenue 6emoro cBera B CIEKTP.
12. Tlomy4enue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPA)KEHUSI CBETOBOTO JIyya OT yIvia IaJIeHusl.

2. M3yyeHue XapaKTepUCTUK N300paXKeHUs IpeIMETa B IIJIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIIEHHS CBETOBOTO JIyda OT yIvia MaJeHHs Ha TpaHuLe

«BO3JLyX—CTEKJIIO».

. [Tomyuyenune n300pa>keHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

. Onpenenenne GOKyCHOr0O pacCTOSIHUS M ONTUYECKOI CUIIBbI COOMparoIei TNH3BL.

. OnBITHI IO PA3JIOKEHUIO OEIOr0 CBETA B CIEKTP.

. OnBITH IO BOCTIPUATHIO 1[BETA MIPEIMETOB MPH UX HAOIIOIEHUH Yepe3 IIBETOBbIE (PHIIBTPHI.

Pasnen 12. KBantoBble siBJIeHUSA

OmnbiTel Pesepdopna u mianerapHast monens aroma. Mojens atoma bopa. Mcnyckanue u nornoieHue
cBera aroMoM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PamnoaktuBHOoCTh. Anbda, O6era u ramma um3nydeHus. CTpoeHue atoMHOro sjpa. HykioHHas Monenb
aTOMHOTO siapa. M30Tomns!.

PanuoaktuBHble npeBpamienus. [lepuon momypacnaaa aTOMHBIX siiep.

SnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsA0BOr0 U MacCOBOTO YHMCEIl. DHEPrus CBA3U aTOMHBIX siIEp.
Csi3p Macchl ¥ oHepruu. Peakiuu cunTtesa u aenenus saep. Mcrounuku sueprun Connua u 38831 (MC).

SnepHas sHepreTuka. JlelicTBUS paiOaKTUBHBIX U3Ty4YeHHH Ha xkuBble opranu3msl (MC).

Hemoncmpayuu

1. CrieKTpbl U3Ty4YEHUS U MOTJIOMICHHUS.

2. CnekTpsl pa3InyHbIX ra3oB.

3. CnekTtp BOmopoza.

4. HaGmronenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOLIUX U3TyUYEHUH.

6. Perucrtparius u3ny4eHus NpUpOIHbIX MUHEPATIOB U MPOAYK TOB.

Jlabopamopnvie pabomul u onvinovl

1. HabmroneHnue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITy4EHHUSI.

2. UccnenoBanne TPEKOB: M3MEPEHUE SHEPTHH YaCTUIIBI IO TOPMO3HOMY yTH (110 hoTorpadusim).

3. U3mepenne paanoakTuBHOTO (poHa.

IloBTOpHUTEILHO-0000111a101IMIT MOLYJIb

[ToBTOpUTETHLHO 00OOIAOIIMI MOTYNb IPEIHA3HAUCH JIJISl CUCTEMAaTU3alMi U 0000IIeHUS TPEIMETHOTO
COZIEpKaHUs U OMbITA JEATEIIbHOCTH, IPUOOPETEHHOIO MIPU M3YYEHUH BCEro Kypca (PU3MKH, a TAKXKE JUIS
noArotroBkU kK OCHOBHOMY TOCYJapCTBEHHOMY 9K 3aMEHY 10 (pu3uke st 00y4daronuxcs, BHIOPABIIUX ATOT
y4eOHBIN TPEIMET.

[Ipy u3ydyeHHH NAHHOTO MOIYJS PEaju3ylTCs U CUCTEMaTH3UPYIOTCS BHUJIbI IEATEIHLHOCTH, HA OCHOBE
KOTOpPBIX OOEcCIeurnBaeTcss AOCTHKEHHME NPEIMETHBIX W METalpEeIMETHBIX IUIAHUPYEMBIX PpEe3yJbTaToB
oOyueHusi, popMHpyeTcs eCTeCTBEeHHOHAayuYHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIIETOBAHUS
SBJICHUHA TIPUPOABI W TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSICHATH (QHU3UUECKHUE SBICHHS, HPUMEHS
MOJTyYeHHBIEC 3HAHUS, PElIaTh 33/1a41, B TOM YHCJIE KaYeCTBEHHBIE U IKCIIEpUMEHTAIbHbIE.

[TpyHUIMIIHATBEHO AESITENbHOCTHBIN XapaKTep JaHHOTO pa3jieNa pealn3yeTcs 3a CUET TOro, 4To ydalluecs
BBITIOJHSIIOT 33JaHMsI, B KOTOPBIX UM TpeiaraeTcs:

- Ha OCHOBE IIOJNlyYeHHBIX 3HAHUI pacmo3HaBaTh M HAYYHO OOBICHATH (PU3HYECKUE SIBICHUS B
OKpY>Karolllel MpUpozie U MOBCEIHEBHOM KU3HH,

- HCIIONB30BAaTh HAayYHBbIE METOMABI HCCIEeNOBaHUS (DU3UYECKUX SBICHHNA, B TOM YHUCIE JUIS TPOBEPKU
TUIOTE3 U TOJTYYEHHS TEOPETUYECKUX BBIBOIOB;

- 0OBSICHATH Hay4yHBIE OCHOBBI HanOoJee BAXKHBIX JOCTIKEHHH CO BPEMEHHBIX TEXHOJIOTWH, HAlpHMeEp,
MPAKTHYECKOTO HMCIOJIb30BaHUS PAa3MYHBIX MCTOYHUKOB SHEPTrUU Ha OCHOBE 3aKOHA Ipe BpaLICHUS U
COXpPaHEHUS BCEX U3BECTHBIX BUJIOB DHEPIHH.

Kaxgas w3 TeM [aHHOro paslena BKIIOYAET SKCIEPUMEHTAbHOE HCCIeNoBaHuEe 0000IIAr0IIero
xapakrepa. Pasnen 3aBepiiaercs MpoBeICHUEM TUarHOCTUYECKON M OIIEHOYHON paboThl 32 Kypc OCHOBHOM
IIKOJIBI.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJMETA

«OPU3UKA»

~ N L
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HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU
Nzyuenne yueOHOro mnpeamera «®dusuka» Ha YpPOBHE OCHOBHOTO OOILIEro 0OOpa3oBaHHS JOJIKHO

o0ecrneynBaTh JOCTUKEHUE CIEAYIOUINX JTUYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTeib HbIX

pe3yJIbTaToB.

JIMYHOCTHBLIE PE3VJIBTATDBI
Ilampuomuueckoe éocnumanue:

—TIpOSIBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PM3MUECKON HAYKH;

—IIEHHOCTHOE OTHOLICHHE K JOCTIKECHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxo6Ho-npascmeennoe 60CnumaHue:

—TOTOBHOCTh K AaKTUBHOMY Yy4YacCTHIO B OOCYKICHHUU OOILIECTBEHHO 3HAUYUMBIX M STHUECKHUX MpPOOIeM,
CBSI3aHHBIX C IPAKTHUECKUM IPUMEHEHUEM TOCTUKEHUN (PU3UKY;

—O0CO3HaHUE Ba)KHOCTU MOPAJIbHO 3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO.

Icmemuueckoe 6ocnumanue:

—BOCHPUATHE ICTETUUECKUX Ka4yeCTB (pU3MUECKON HayKu: €€ TapMOHUYHOTO ITOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH. []ennocmu nayunozo nosnanua.

—O0CO3HAaHUE LEHHOCTH (PU3NYECKOI HAayKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTUM, BaJKHEW LIEH COCTABJISIONIEH KYJIBTYpHI;

—pa3BUTHE HayYHOM J1I0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH.

Dopmupoeanue Kynbmypol 300p06b5 U IMOUUOHANLHOZ0 O1AZONOSYUUA:

—OCO3HaHUE 1IEHHOCTH Oe30macHoro obpasza >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE, BaXKHOCTH
npaBwil 0€30MacHOrO TMOBEJEHUS Ha TPAHCIOpPTE, HA JOpOrax, C OHIEKTPUUYECKUM U TEIMJIOBBIM
000pyI0BaHUEM B JJOMAIIIHUX YCIOBUSX;

—Cc(QOpMHPOBAaHHOCTh HaBblKa peduIeKCHH, NMPU3HAHKWE CBOETO IMpaBa Ha OMIMOKY M TaKOro ke Impasa y
JPYroro 4ejioBeKa.

Tpyooeoe eocnumanue:

—aKTUBHOE Yy4YacTHEe B pELICHUH IMPAaKTUYeCKUX 3anad (B paMKax CEeMbH, MIKOJBI, TOpoja, Kpas)
TEXHOJIOTMYECKOM U COLIMANIbHOM HalpaBIEHHOCTH, TPEOYIOIIKX B TOM YUCIIE U (U3NYECKHUX 3HAHUM;

—MUHTepeC K MPaKTHUECKOMY U3yUEHHIO MPO(peccuil, CBI3aHHBIX ¢ (U3UKOH.

JKonozuueckoe éocnumanue:

—OpHUEHTalKsl HAa IpUMEHeHHe (PU3NYECKUX 3HAHUHM IS pelleHus 3ajad B 00JacT OKPY)KAIOLIEeH cpeapbl,
IIJIJAHUPOBAHMS TIOCTYIIKOB M OLICHKH MX BO3MOJKHBIX ITOCIEACTBUM JJI1 OKPYKAIOIIEH Cpebl;

—O0CO3HaHHUE MI00AIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U ITyTel X peIIeHus.

Aoanmayua 00yuaowe2oca K U3MEHAIOWUMCA YCTI08UAM COUUATLHOU 1 RPUPOOHOIL CPeObl:

—TOTPeOHOCTh BO B3aMMOJEHCTBMM TPH BBINOJHEHUH MCCIEJOBAaHUN W TNPOEKTOB (hU3HUECKOM
HAINpPaBJIE€HHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSIM JIPYTHX;

—TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pE3 MPAKTUUECKYIO JEATENBHOCTD;

—T10TpeOHOCTh B (DOPMUPOBAHUY HOBBIX 3HAHUI, B TOM 4Kciie GOPMYIUPOBATh UIECH, TOHITHS, TUIIOTE3HI O
¢bu3nuecKknx 00ObeKTax U SIBICHUIX;

—O0CO03HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acTH (PU3HKHY;

—IUTAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (DU3U YECKUX 3HAHUH;

—CTpEMJICHUE aHAJIM3UPOBATh U BBISBIISTH B3aUMOCBSI3U MPUPO/IBI, OOLIECTBA U SKOHOMUKH, B TOM UHUCJIE C
UCIOJIb30BaHUEM (DU 3UUECKHUX 3HAHUM;

—OIlIEHKa CBOMX JEWCTBUH C y4€TOM BIMSHHMS Ha OKpYKAIOLIYI0 Cpeay, BO3MOMKHBIX INIOOAJIbHBIX
MIOCJIEACTBUMN.

METAIIPEAMETHBIE PE3VJIbTATBI

YHuBepcaJIbHBIE TO3HABATEIBHBIEC IEHCTBUS
ba3zoevie nozuueckue oeiicmeusn:

—BBISBIISATh M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKH OOBEKTOB (SIBJICHUN);

—YyCTaHaBIMBaTh CYIECTBEHHBIN MPU3HAK KIIacCU(PUKALMU, OCHOBAHHMSI JUI1 000O0IIEHUS U CPABHEHUS;

—BBISABIIATh 3aKOHOMEPHOCTH W NPOTUBOPEYHMS B paccMarpUBaeMblX (pakTax, NAaHHBIX U HAOMIOACHUSX,
OTHOCSILIUXCS K (PU3HUECKUM SIBIICHUSM;

—BBISABIIATh NPUYUHHO CJIEJICTBEHHBIE CBSI3U MPHU U3yUEHUU (DU3M YECKUX SIBICHUN U MPOLIECCOB; JIENaTh
BBIBOJIBI C HCIIOIB30BaHUEM JEAYKTMBHBIX U MHAYKTMBHBIX YMO3AaKIIOYEHHWH, BBIIBUIaTh T'MIIOTE3BI O
B3aMMOCBSI35X (PU3NYECKUX BEJINYMH;



—CaMOCTOATEIBLHO BBIOUPATH CIOCOO pelieHus y4eOHOl (u3mueckoit 3amaun (CpaBHEHHE HECKOIBKUX
BapMaHTOB peEIlICHUs, Bbl O0Op HauOojee MOAXOAAUIEr0 C YYETOM CaMOCTOSTEIbHO BBIJIEICHHBIX
KpPUTEPHEB).
ba3zoevie uccnedoosamenvckue oeiicmeus:

—HCIOJIb30BATh BOIIPOCHI KAK UCCIIEI0OBATEIbCKUN HHCTPYMEHT [TO3HAHMUS;

—TPOBOIUTH MO0 CAMOCTOSITEILHO COCTABJICHHOMY IUJIAHY OIIBIT, HE CIOKHBIA (PU3NYECKUI IKCIIEPUMEHT,
HEeOOJIbIIOE HCCIET0BAaHUE (PU3NUECKOTO SBICHHUS,

—OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOTYUYEHHYIO B XOJI€ UCCIICOBAHUS W
JKCIIEPUMEHTA;

—CaMOCTOATENbHO (HOPMYIMPOBaTH OOOOIIEHHS] M BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO HAOIIONEHUS,
OMBITA, UCCIIEIOBAHMUS;

—TMpPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (DUINYECKUX TMPOIECCOB, a TaKXe BBIIIBUTATh
MIPEMONOKEHHS 00 X Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayueii:

—TIPUMEHSATh PA3TUYHbIE METOJbl, HHCTPYMEHTHI W 3alpOChl MPH TMOHCKE W OTOOpe WH(pOpMAIUU WU
JAHHBIX ¢ YYETOM IPEIOKEHHOM yueOHOoM pu3nueckoit 3aaa4u;

—aHaNu3UpOBaTh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WH (OpPMAIMIO PA3TUYHBIX BUIOB U (popm
MIPEJICTaBICHHUS;

—CaMOCTOATEIbHO BBIOMpATh ONTUMAJbHYIO (OpMYy MpeACTaBlIeHUs HMH(POpPMALUKM U HILTIOCTPUPOBATH
peraemMbie 3a7a4u HE CIOKHBIMUA CXeMaMU, TuarpaMMaMu, HHOU rpauKkoi 1 1X KOMOMHAIUSIMHU.

YHuBepcallbHble KOMMYHUKATUBHBIEC TEHCTBUS
Obwenue:

—B Xole 00CyXJIeHHs ydeOHOro marepuala, pe3yabTaToB JabOopaTOpHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOW TEMBbI M BBICKA3bIBaTh WICH, HAIICJICHHBIC HA PEIICHUE 3a]1aud U
nojepxkaHue OaroxeaareIbHOCTH OOIIEHUS;

—COIIOCTABIISITh CBOU CYXKJICHUS C CYXKJIEHUSMH IPYTUX YYaCTHUKOB JHAora, 0OHapyXHBaTh paziudyue u
CXOZICTBO MO3UIIHI;

—BBIpaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

—IyOIMYHO  TMPEACTaBIATh  Pe3yJbTarThbl  BBINOJHEHHOTO  (DU3MYECKOr0  OmbiTa  (IKCHEPUMEHTA,
WCCTIEIOBAHMSI, IPOEKTA).

Coemecmuasn deamenvrnocms (COmMpyoHUYEeCmeo):

—TOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHJAHOW M WMHIAUBUAYaJbHON paOOThl MpPHU pPEIICHUU
KOHKPETHOH Pu3ndecKoit mpodIembl;

—MpPUHUMATh 1I€JIM COBMECTHOW JESTEIBbHOCTH, OPraHU30BBIBaTH JACHCTBUSA MO €€ JIOCTHXKEHHUIO:
pacmnpenensatbs poiH, O0OCYXIaTh MPOIECChl U Pe3ylabTaThl COBMECTHOM paboThl; 0000maTh MHEHHS
HECKOJIbKUX JTIOJICH;

—BBIMIOJIHATE CBOIO 4YacTh pabOThI, JOCTUTAas KaueCTBEHHOTO pe3ylbTaTa MO CBOEMY HANpaBICHHUIO U
KOOPAMHUPYS CBOM IEUCTBUS C IPYTUMH YJI€HAMU KOMAaH/IbI;

—OIIEHUBaTh KAa4eCTBO CBOEr0 BKJaJa B OOHIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hopMyTUPOBAaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcallbHbIE PEryIsITUBHbIEC IEHCTBUS
Camoopzanuzayusn:

—BBIABIATh MPOOTIEMBbl B JKU3HEHHBIX M Y4E€OHBIX CHUTyallUAX, TPEOYIOMMX IS pelieHus (U3MYECKHX
3HAHUM;

—OPHUEHTHUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHS pEelIeHUN (MHIUBUAYATbHOE, IPUHSATHE PEIICHUs B
rpynrne, IpUHIATHE Pe MEHUI Tpynnoi);

—CaMOCTOATEIbHO COCTAaBJISITh AJNTOPUTM pelleHus (U3MUecKoil 3aadd WM IJIaHa HMCCIEAOBaHUS C
y46TOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH IpeiaracMbie
BapHAaHTHI PEIICHHUIA;

—J1enarh BEIOOp U OpaTh OTBETCTBEHHOCTH 33 PEIIICHUE.

Camoxonumpons (pehrexcus):

—/1aBaTh aJICKBAaTHYIO OLIEHKY CUTYyallMH U MpeJyiarath iaH e€ u3MEeHEHNS,

—OOBACHATh TNPUYHMHBI JOCTIKEHUS (HE JOCTIDKEHHUS) pE3YJIbTaToB JIEATENbHOCTH, [1aBaTh OLECHKY
IIPUOOPETEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCIIE B XOJI BBIMOIHEHUS (PU3NUECKOTO HCCIIEI0BAaHUS WU
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IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHMBIIMXCS CUTyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEMH;

—OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM.
IMoyuonanbHLLL UHMeENIEKm:

—CTaBUTh ce0s1 Ha MECTO JIPYroro yejioBeKa B XOJ€ CIOpa WM JUCKYCCHHM Ha HAay4YHYIO TeMy, IOHUMaThb
MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

Ilpunamue cebsa u opyzux:

—TIpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH PEIICHUH (PU3NYECKUX 3aJlad WK B YTBEPKIACHUSIX HA HAyYHBIE
TEMBI U TAKOE€ XK€ MPaBO JIPyroro.

[NPEAMETHBIE PE3VJIBTATbBI

7 xiace
[IpenmeTHble pe3ynbraThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpaXkaTb C()OPMUPOBAHHOCTH Y OOYyHarOIIHUXCS

YMEHMM:

—MCIIOJIb30BaTh TOHATHA: (PU3MUYECKUE U XUMHUYECKHUE SIBJICHMS; HAOIIONEHUE, SKCIEPUMEHT, MOJEb,
TUIIOTE3a; €IMHULIBI (PU3M YeCKUX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPOE,
KHIIKOE, Tra3000pa3HOe); MEXaHUYECKOE JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSIMOIUHEWHOE),
TpaeKkTopusi, paBHOACHCTByromas cwi, Jedopmauuss (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIAIOIINECS COCY/IBL;

—pa3nuyare sBiaeHus (Auddysus; TernoBoe IBMKEHHE YacTUI[ BEIECTBA; PaBHOMEPHOE JBU)KEHUE;
HEpPaBHOMEPHOE JBUKEHME; UHEPLUS; B3aUMOEICTBHE Tell; paBHOBECHE TBEPABIX TEJ C 3a KPEIUIEHHON
OCbI0 BpAlCHHUS; Iepefada JaBlIeHUs TBEPABIMU TeJaMM, SKUAKOCTSIMM M Tra3aMmM; arMocgepHoe
JaBJICHUE; IUIaBaHUE TeEJ; IPEBpAllleHUs MEXaHWYECKOW HHEPruu) IO ONHUCAHUI0O MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;

—pacno3HaBaTh IPOSBICHUE H3YUYCHHBIX (U3NYECKUX SIBICHUNH B OKpYXKAIOLUIEM MHUpPE, B TOM 4YHUCIIE
¢bu3nyeckue SBICHUS B IPU POAE: MPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSMHU B KUBOW M HEXKHMBOMH
NPUPOAE; ACWCTBUE CHJIBI TPEHHs B MPUPOJE W TEXHUKE; BIUSHUE aTMOC(EPHOTO JABICHHUS HA KHUBON
OpraHu3M; IUIaBaHUE pPbIO; pblYard B TeJle YEJIOBEKAa; IPU 3TOM NEPEeBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACISATH CYIIECTBEHHBIE CBOMCTBA/PU3HAKN (DPU3NIECKHX SIBICHUIA;

—OIMCHIBATh U3yYEHHBIE CBOMCTBA TeN M (PpU3NUECKUE SIBICHUSI, UCTIONb3Ys (PU3UYeCKUe BEIMUMHBI (Macca,
00BEM, MJIOTHOCTH BEIIECTBA, BPEMsI, IyTh, CKOPOCTb, CPE/IHSSI CKOPOCTh, CHIIAa YIIPYTOCTH, CHJIA TSKECTH,
BEC Tela, CWia TpeHus, AaBieHue (TBEPAO IO Tesa, >KUIKOCTH, Tasa), BBHITAIKHBAIOLIAS CHIIA,
MexaHH4yeckasi padoTa, MOLIHOCTb, IUICYO CHJIBI, MOMEHT CHJIBI, K03(uIMeHT mone3Horo aencTBus
MEXaHU3MOB, KHHETHYEeCKass W MOTEHIMaJbHAs SHEPrusl); NpU OINUCAHUM IPaBUWIBHO TPAaKTOBAThH
(GU3NYEeCKHii CMBICT HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAUCHHWS W CAMHHUIBI (PU3MUYECKUX BEITUYHMH,
HaXoAUTh (hOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUYUHY C APYTUMM BEJIUYHMHAMM, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NUYECKHIX BEJIM YWH;

—XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCIOb3Yys MpaBUila CIOXKEHUS CHUI
(BIIOJIb OTHOM IIPSIMOIA),
3akoH ['yka, 3akoH [lackans, 3akoH ApxuMesa, IpaBUJIO paBHOBECHs pbruara (010Ka), «30J10TO€ MPaBHIIO»
MEXaHUKH, 3aKOH CO XpAaHEHHUS MEXaHWYECKOM 3HEpPIruM; NMpH 3TOM J1aBaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €0 MaTEMAaTHUECKOE BBIPa)KEHHE;

—O0OBIICHATh (PU3MUECKUE SIBICHHS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIIE M B KOHTEKCTE CUTyalui
IIPAaKTUKO OPUEHTHPOBAHHOIO XapakTepa: BBIABIATb IPUYUHHO CIIEICTBEHHbIE CBSI3U, CTPOUTH
00bsiCHEHHE M3 1—2 JTOTHYECKHX IIaroB C OMOpoi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NUECKUX SBICHUM,
($U3NYECKHUX 3aKOHA UM 3aKOHOMEPHOCTH;

—pemarb pacuéTHbIe 3a7a4u B 1—2 NeiCTBUSA, HCTIONB3Ys 3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PU3NIECCKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHUS 3a/1aul 3alMChIBATH KPATKOE YCIOBUE, MOACTABIATh (PU3NYECKUE
BEIMYMHBI B (DOPMYNBI M TPOBOAUTH pac YETHI, HAXOAUTHh CIPABOYHBIC IaHHBIC, HEOOXOAMMBIC IS
peleHus 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJIy4eHHON (PM3NUECKON BEINYHHBI,

—pacro3HaBarh MPOOJIEMBbI, KOTOPbIE MOXXHO PELIMTh MPU MOMOIIM (PU3MUYECKUX METO/OB; B ONMUCAHUU
UCCIIEIOBAaHUS BBIAEIATH MPOBEPsieMOEe MPEANONIOKEeHHE (ITMIOTe3y), pa3iauyaTb U HMHTEPIPETHPOBATH
IIOJTyYEHHBIH PE3y/bTaT, HAXOAUTh OIIMOKHU B XOJI€ OIBITA, JAEJIATh BHIBOJIBI I10 €TI0 PE3YJIbTaTaM;

—IIPOBOJUTh ONbITHI 10 HAOMIOAEHHIO (U3MYECKUX SIBICHMM MM (U3NYECKMX CBOMCTB Te:
dbopMynupoBaTh IpOBEpsEMbIE Ipel MOJOXKEHHUs, COoOMparb YCTAaHOBKY U3 IPEIIOKECHHOTO
000py10BaHus, 3alIUChIBAaTh X0/ OIbITAa U (POPMYIMPOBATH BHIBOBI;



—BBINOJHATh MPSAMbIE U3MEPEHHsI PAcCTOSHUS, BPEMEHM, MacChl Tena, 00bEMa, CHIIBI U TeMIIEpaTyphl C
HCIOJIb30BAaHUEM AHAJIOIOBBIX U LU(POBBIX MPUOOPOB; 3alHUCHIBaTh MOKa3aHUS MPUOOPOB € YUETOM
3aJJaHHOM aOCOJIIOTHON MOTPEIIHOCTH U3MEPEHUI];

—IIPOBOAMUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIMUYMHBI OT JIPYrod C HMCIOJIb30BAHHUEM
HPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHXKYIIETOCS Tela OT BPEMEHH JBMKEHHsS Tela;
CWJIbI TPEHUSI CKOJIbXKEHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH T€l U HE3aBUCUMOCTHU CHJIbI
TPEHUS OT IUIOLIAN COIIPUKOCHOBEHUS TEJ; CUJIbI YIPYTOCTH OT YUIMHEHUS NIPY>KUHBI; BBITAJIKUBAIOILEH
CWIIbl OT 00bEMa NMOTPYKEHHON YaCTH Tesla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH
Tena, OT NIyOMHBI, HA KOTOPYIO MOTIPYXKEHO TEeJO0; YCIOBUIl IJIaBaHUs TeJl, YCIIOBHI PaBHOBECHS pblyara u
0JIOKOB); y4acTBOBaTb B IUIAHMPOBAHMU Y4YEOHOIO MCCIENOBaHUS, COOMpaTh YCTAHOBKY U BBIMOIHSTH
U3MEpPEHUs], cliefys MNpeNIoKeHHOMY IIJIaHy, (UKCHUPOBATh pE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH
(¢u3NYeCKUX BEJIIMYMH B BUJE MPEAJIOKEHHBIX TAaOMUI] U TpauKOB, JeNaTh BBIBOJBI 1O pe3yJbTaraMm
UCCIIEJOBAHNS;

—TIPOBOANTH KOCBEHHBIE M3MEpEeHUs (PU3MUECKHX BEIUYMH (IJIOTHOCTH BEIIECTBA >KUJIKOCTH M TBEPIOTO
Tela, CWJIa TPEHMsI CKOJIBKEHUS; JaBJICHWE BO3AyXa; BBITAJKMBAIOIIAS CHJIA, ACHCTBYIOIIAas Ha
MOTPYKEHHOE B JKUAKOCTH TENO; KOAPPHUIMEHT IOJIE3HO IO JCUCTBHS MPOCTHIX MEXAHW3MOB), CIIEAYS
NPEJIOKEHHON MHCTPYKLMU: MTPH BBITOJHEHUN U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOM BEJIHM YUHBL;

—Cco0I01aTh MpaBuiia TEXHUKH 0€30IaCHOCTH MpH padoTe ¢ 1a0opaTopHbIM 000PYI0BaHUEM;

—YKa3blBaTh IPUHLHUIIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOuIaoIuecs co cyabl, 6apoMeTp, pbluar, MOABUKHBIN U HEMOABUKHBIHN OJIOK, Ha KJIOHHASI IMII0CKOCTb;

—XapaKTepU30BaTh MPHUHIUIIBI EHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C ONIOPOM HA UX
onucaHus (B TOM 4HMCIIE: MOJUINIHUKYU, YCTPOMCTBO BOAONPOBOAA, I'MIPABIMUECKUN MIpecc, MaHOMETP,
BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UC TOJIb3YS 3HAHUS O CBOWCTBAX (PU3UYECKHX SIBICHUH U
HEoOXouMbIe (PU3NUECKHUE 3aKOHBI, U 3aKOHOMEPHOCTH;

—IIPUBOIUTH MIPUMEPHI / HAXOAUTH HH(POPMAIHIO O TPUMEpaxX MPAKTUIECKOTO MCTIONB30BaHUS (PU3NIECKIX
3HAaHUIl B NOBCEIHEBHOM >XKM3HM Juid obecrieueHus: 0e30IacHOCTH Mpu oOpallleHuH ¢ mnpubopamu U
TEXHUYECKHUMH YCTPONCTBAMH, COXPAHEHHUS 3I0POBBs U COOTIOCHHUS HOPM SKOJIOTUIECKOTO MOBEICHHS B
OKpY’Karollel Cpeae;

—OCYIIECTBIIATh OTOOP HMCTOYHHKOB HMH(pOpManmud B ceTH VHTEpHET B COOTBETCTBHM C 3a/JaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIMXCS 3HAHMW U IyTEM CPAaBHEHUS DPA3JIMYHBIX MCTOYHUKOB
BBIJICJIATH HHPOPMAITUIO, KOTOPAs SIBIISICTCS IPOTHBOPEYMBOM HITH MOXKET OBITh HEJJOCTOBEPHOM;

—WCHOJIb30BaTh IPHU BBINOJIHEHUH Y4YEOHBIX 33JaHUN HayyHO MOMYJSPHYIO JIMTEpaTypy (GU3NYECKOro
COJIEp>KaHMs, CIIPABOYHBIC MaTepUasbl, peCypchl ceTu MHTepHET; BiIaieTh IpUEMaMU KOHCIIEKTUPOBAHUS
TEKCTa, IpeoOpa3oBaHus UH(OPMALIUU U3 OFHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

—Co03/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHUKOB
nHpopmaIuu GU3NIECKOTO CO
JepKaHus, B TOM YHCIIe MyONIWYHO AeNaTh KpaTKhe COOOIIEHHs O pe3ylibTaTax MPOEKTOB WM Y4eOHBIX
UCCIIEIOBAaHUN; TPU 3TOM TI'PAaMOTHO MCIIOJb30BAaTh M3yYEHHBIH MOHATUHHBIN anmapar Kypca (PU3MKH,
COIPOBO’K/JIaTh BBICTYILICHUE IIPE3CHTALNEM;

—IIpU BBINOJHEHUH YYEeOHBIX MPOEKTOB M HCCIENI0BaHMN paclpenessaTh OOsI3aHHOCTH B TpylIe B
COOTBETCTBUHM C IIOCTAaBICHHBIMM 33/a4aMH, CJIECIWTH 3a BBIIOJHEHHUEM IIJIaHA JECWCTBUM, aJEeKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIaJ B JEATEIbHOCTh TIPYIIbl; Bbl CTpaMBaTh KOMMYHHKAaTHMBHOE
B3alMOZICHCTBHE, YUNTHIBAasi MHEHUE OKPYKAOLIUX.

8 kiace
[IpenmeTHbie pe3ynabTaThl HAa 0a30BOM YpOBHE JIOJDKHBI OTpa)arh C(HOPMHUPOBAHHOCTH Y OOYYarOIIUXCS

YMEHHUI:

—MCIOJIb30BATh NOHATHUA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKYJI, arperaTHble
COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKHE M aMOp(HbIE Tejla, HACHIILEHHbI M HEHACBILIEHHBIH map,
BJIQXHOCTb BO3/yXa; TEMIIepaTypa, BHYTPEHHsS DJHEpPrus, TEIUIOBOM JIBUIaTelb; JIEMEHTapHbIN
IEKTPUUECKUI 3apsl, DJICKTPUUECKOE T0JI€, IPOBOJHUKN U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN
TOK, MarHUTHOE I10JI€;

—pa3nuyarh sABJIEHUSA (TEIUIOBOE paclIMpeHHe/ckartue, Temsonepeaaya, TeIUIOBOEe paBHOBECHE,
CMauMBaHHUE, KalNWULAPHBIC SBJICHUSA, WCIAPEHUE, KOHJEHCALMs, IUIABICHHE, KpUCTAJLUIA3ALUs
(oTBepaeBaHue), KUIIEHHE, TeIUIonepeaaya (TeIuIONpPOBOAHOCTb, KOHBEKIINS, U3ITyYEHHUE); EKTPU3ALIMS
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T€Jl, B3aUMOJEHUCTBUE 3apsI0B, JEHUCTBUS DIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOICHCTBUE
MarHuToB, JAEWCTBHE MAarHUTHOTO IOJS HA MPOBOJAHUK C TOKOM, 3JEKTPOMArHWTHAs WHIYKIHS) IO
ONMCAHHUIO UX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OINBITOB, JIEMOHCTPUPYIOLIMX JaHHOE (pU3NYECKOe
SIBIICHUE;

—pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (U3NYECKUX SBICHUI B OKpYXalolleM MHUpE, B TOM 4YHCIe
¢u3nyeckue SBJICHHUS B IPU POJE: MOBEPXHOCTHOE HATSHKEHUE M KallWJUIPHBIE SIBJICHHSI B MPUPOJE,
KpHUCTaJUIbl B IpUpoje, u3nydenue ConHia, 3aMep3aHue BOJ0EMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEsl, CHEra; JJIEKTPUYECKHE SBJICHHUS B arMocdepe, IEKTPUUYECTBO JKHUBBIX OPIraHU3MOB;
MarHuTHOE Mojie 3eMiid, Apeild Mo COB, pojb MAarHUTHOTO MOJS JUIS KM3HM Ha 3emiie, MOJIIpHOe
CUSIHHE; TpU O5TOM [EPEBOAMTH MPAKTHUUECKYI0 3aJady B Y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBA/MpU3HAKU (PU3UUECKUX SBICHUIA;

—ONUCHIBaTh HM3YUYEHHBIE CBOWCTBAa TeN U (PU3MUECKUE SBICHUSA, UCIOIB3YsS (PU3NUYECKUE BEIMYUHBI
(Temmneparypa, BHYTPEHHSISI SHEPTUS, KOJIMUYECTBO TEIJIOTHI, yACIbHAsA TEINIOEMKOCTh BELIECTBA, YACIIbHAsS
TEIUIOTa IUIABJIEHMSI, yAeNbHas TelioTa mnapooOpa3oBaHMsl, yAeNbHAas TEIJIOTa CrOpaHus TOILIUBA,
KO3((UIIMEHT TOJEe3HOro JEHCTBHS TEMJIOBOM MAIIMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3/1YyXa,
WIEKTPUYECKUN 3apsijl, CWIIA TOKA, SJIEKTPUYECKOE HAIPSHKEHHUE, COIPOTUBIIEHUE MPOBOIHUKA, YAEIBHOE
COIIPOTHUBJICHHE BeIIEeCTBA, pab0oTa M MOIIHOCTH 3JIEKTPHUUECKOr0 TOKAa); MPU OMHUCAHUM MPABUIIBHO
TPAaKTOBaTh (PH3MUECKUN CMBICI HUCIONB3YEMbIX BEIWYHH, OOO3HAYECHUS M EIWHUIBI (DU3M YECKHX
BEJIMYMH, HAXOJUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JPYTUMH BEIMYMHAMU,
CTPOHTH TPAPUKHN U3yUIEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEITHYNH;

—XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLECCHI, UCIOJIb3Ys OCHOBHBIC MOJOKEHHS
MOJIEKYJSIPHOKMHETH YECKOM TEOpPHUH CTPOEHUS BELIECTBA, MPHUHLMII CYNEploO3ULMU Mo Jied (Ha
KaueCTBEHHOM YypOBHE), 3aKOH COXpaHEHHus 3apsna, 3a koH Oma Juid ydacTKa [N, 3aKoH
Jxoyns—IJleHna, 3aKOH COXpaHEHMsI dHEPruu; MpHU TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3alUCHIBATh €r0 MATEMaTHYECKOE BBIPAKEHUE;

—OO0BACHATh (U3NYECKHUE TPOLECCHl U CBOMCTBA TE€l, B TOM YHUCIIE U B KOHTEKCTE CUTyallMil MPaKTHUKO
OPHEHTUPOBAHHOI'O XapaKTepa: BBIABIATh NPUUMHHO CIEACTBEHHBIE CBSA3M, CTPOUTH OOBACHEHHE U3 1—2
JIOTHYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB
VI 3aKOHOMEPHOCTEN;

—pemarb pacuéTHbIC 3aJa4u B 2—3 NEHCTBHUS, UCIIONB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIONIHNE (DU3NIECCKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJadd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HENOCTATOK
JAHHBIX JUIS PELICHUS 33]a49H, BEIOUPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE ISl €€ PeIIeHUs, IPOBOTUTH
pac 4€Thbl ¥ CpaBHUBATh NOITYYEHHOE 3HaUe€HUE (PU3MUECKOIN BETMYU Hbl C H3BECTHBIMU JaHHBIMU;

—pacro3HaBarh MPOOJIEMbI, KOTOPhIE MOXKHO PEIINTh HPU MOMOIIM (PU3MUYECKUX METOIOB; HCIIONB3YS
OIMCAHUE HCCIIEJOBAHHUS, BBIICIATH NIPOBEPSIEMOE NPEAIIOIOKEHHUE, OLCHUBATh NPAaBUIBHOCTD MOPSIIKA
IIPOBE/ICHMSI UCCIIEIOBAHUS, JA€JIaTh BEIBOJIBI;

—IIPOBOJUTD OIBITHI IO HAOMIONEHUIO (PU3NUECKUX SBICHUHN WK (QU3MUECKUX CBOWCTB Tel (KanWUIApHbIE
SIBJICHHS, 3aBUCMOCTh JIaBJIICHUS BO3yXa OT €ro 00bhEMa, TeMIepaTyphl; CKOPOCTH TpoIiecca
OCTBIBAHUS /HarpeBaHMsl IPU U3JTyYEHUH OT LBETa M3Iy4arolleil/IonoIaroniei ToBepXHOCTH; CKOPOCTh
WCIIApEHUsl BOABI OT TEMIEPATYpPHl XKUIAKOCTH M IUIOWAAU €€ IOBEPXHOCTH; DJIEKTpU3ALMA Tel U
B3aMMOZACHUCTBHE DIIEKTPUYECKUX 3apAL0B; B3aUMOICHCTBHE ITOCTOSHHBIX MArHUTOB, BU3yaJIN3aLHs
MarHMTHBIX TOJE€H MOCTOSHHBIX MAarHUTOB; IE€HCTBUSI MAarHUTHOTO IOJISl HA MPOBOAHMK C TOKOM, CBOMCTBA
ANIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUIATENsl IOCTOSIHHOTO TOKa): (OpMynIMpoBaTh NpoOBEpsieMble
MPENOIIOKEHHs, COOMpPaTh YCTAHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS; OINUCHIBATh XOJ OMbBITA U
(bopMynupoBaTh BBIBOJIBI;

—BBINOJHATE TPSIMBbIE H3MEPEHHs TEMIIEpaTypbl, OTHOCHUTEIBHOM BIIAXKHOCTH BO3[yXa, CHIBI TOKa,
HaNpsHKEHUS! C UCIOJIb30BaHUEM aHAJIOTOBBIX NMPHOOPOB M AaTUYUKOB (PU3MUECKUX BEIWYHMH; CPAaBHUBATh
Pe3yNbTaThl U3MEPEHUH ¢ yU4ETOM 3aJaHHOI a0COTIOTHOM MOTPEITHOCTH;

—IIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OIHOW (hPM3MYECKON BEIMUYMHBI OT APYroil ¢ UCIOJIb30BaHHEM
MPSIMBIX U3MEPEHMN (3aBUCUMOCTb COIPOTHBIIEHUS NMPOBOAHMKA OT €r0 JUIMHBI, IUIOIIAIU TONEPEYHOrO
CEUEHUS U YAEIBHOIO CONPOTUBIICHMS BEIIECTBA IPOBOJHUKA; CHJIBI TOKA, UIYILEr0 Yepe3 MPOBOIHUK, OT
HaIllpsDKEHUS Ha IPOBOJHUKE; HCCIENOBAHHUE IOCIENOBATEIBHOIO U NApaJUIEIbHOIO COCAMHEHUHN
IIPOBOJHMKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH W3MEPEHUs, CIEIys
NPEUVIOKCHHOMY IUIaHy, (DUKCHUPOBATh pPE3YJIbTAaThl IOMYYEHHOH 3aBUCUMOCTHM B BHJE TaOIHI U
rpaduKoB, J1e1aTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICA0BaHMS;



—IIPOBOJUTh KOCBEHHbIE U3MepeHHs (U3NUECKUX BeIMYMH (yIeNnbHass TEIMIOEMKOCTh BEILECTBa,
COINPOTUBJICHHE MPOBOJHMKA, PabOTa M MOIIHOCTb AJIEKTPUYECKOrO TOKA): IIAHUPOBATh M3MEPEHUS,
coOMpaTh HKCIEPUMEHTAIFHYIO YCTAHOBKY, CIEAys MPEII0KEHHON UHCTPYKIMU, ¥ BHIYUCIATH 3HAYCHHE
BEJINYUHBI,

—Cco0I01aTh NpaBuiia TEXHUKU 0€30IaCHOCTH IpH padoTe ¢ 1a00paTopHbIM 000PYI0BAHUEM;

—XapaKTepU30BaTh NPUHLHUIIBI AEHCTBHS M3yYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB € OMOPOM Ha UX
omucaHus (B TOM YHCJE: CHCTeMa OTOIUICHUS IOMOB, THTPOMETp, MHapoBas TypOuWHa, ammepMmerp,
BOJIETMETP, CYETUMK DJICKTPUUECKOM HHEPruH, 3JIEKTPOOCBETUTENIbHbIE NpPUOOpHI, HarpeBaTesbHbIC
ANEKTPONPUOOPH  (MIPUMEPHI), IIEKTPUUYECKUE MPEIOXPAHUTENH; AIIEKTPOMArHUT, AJIEKTPOJBUTATENb
MIOCTOSIHHOTO TOKa), UCMOJIb3Ysl 3HaHUS O
CBOMCTBaX (PM3UUECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MpPOCTbIE TEXHUYECKHE YCTPOMCTBA W M3MEpUTEIbHbIE NPUOOpPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUJIKOCTHBI TEPMOMETp, TEPMOC, MCHXPOMETpP, TUTPOMETp, JABHUraTelb
BHYTPEHHEIO CrOpaHMsi, OJJEKTPOCKOI, PEOCTaT); COCTABIATh CXEMbl JJIEKTPUUYECKHUX Lened cC
MOCJIEJIOBATENbHBIM | TapajljIeIbHBIM COEAMHEHHEM »JJIEMEHTOB, pasziuyas YCJIOBHBIE O0O3HAYCHHSI
IEMEHTOB IEKTPUYECKUX LENEH;

—TIPUBOIUTH MPUMEPHI/HAXOAUTh UHPOPMALIUIO O pUMEpaxX MPaKTUYECKOTO MCTONb30BaHUS (HU3MUECKHUX
3HAaHUIl B TIOBCEIHEBHOM JKM3HM Ui obOecrieueHusl 0e30MacHOCTH TpU OoOpalieHHH ¢ Nmpudopamu U
TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHSI 3JOPOBBS M COOTIOIEHUSI HOPM SKOJIOTUYECKOTO TIOBECHUS B
OKpY’KAIOILIEH Cpeae;

—OCYIECTBIATh MOUCK HHPOpMaK GU3NYECKOTO COACpkKaHUsI B CeTU MIHTepHET, Ha OCHOBE UMEIOIIUXCS
3HAaHUH U MyTEM CpaB HEHHUS JOTIOJHUTEIHHBIX UCTOYHUKOB BBLICIATh MH(POPMAIMIO, KOTOPAs SBIISETCS
MIPOTUBOPEUHUBOM HIIK MOXKET OBITH HEAOCTOBEPHOIA;

—MWCIONB30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAydyHO TMOMYJSIPHYIO JIUTEPATypy (U3NIECKOTO
cofiepKaHUsl, CIIPaBOYHbBIE MaTepuabl, pecypchl ceTu HTepHeT; BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HH(OPMAIINY U3 OHOM 3HAKOBOH CHCTEMBI B JIPYTYIO;

—co37aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpaTKHWE YCTHBIE cOOOLIeHHs, 0000mmas uHpOpMaluo u3
HECKOJIbKMX HMCTOYHHMKOB (PU3MUECKOTO COAEpM aHMs, B TOM YHUCIIE IMyOIMYHO HPECTABIATH PE3YJbTAThI
MIPOEKTHOM WIJIM HCCIIEIOBATEIbCKON AESITeNbHOCTH, MPU 3TOM TIPAMOTHO HCIIOJIb30BaTh W3YyYEHHBIH
MOHATUIHBIN anmapar Kypca GU3UKH, COIPOBOXKIATH BBICTYIUICHUE MTPE3EHTALINEH;

—TIpU  BBINOJIHEHUU YYEOHBIX TPOEKTOB U HCCICIOBAHUM (PU3NYECKUX TMPOIECCOB PACHPEIENITh
0O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C TOCTABJICHHBIMHU 337a4aMU, CIICAUTH 32 BBITIOJHEHUEM IUIaHA
NEHCTBUIM U KOPPEKTHUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTH TPYIIIBL;
BBICTPaMBaTh KOM MyHUKAaTHBHOE B3aUMOJICHCTBHE, TIPOSIBIISSi TOTOBHOCTH pa3penaTth KOHQIUKTHI.

9 knacc
[IpenmeTtHbie pe3ynabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)xaTh C(HOPMHUPOBAHHOCTH Y OOYYarOIIUXCS

YMEHHUI:

—MWCIIONIb30BaTh IOHATHUS: CUCTEMa OTCuéTa, MaTrepualbHas TOUYKa, TPAEKTOPHs, OTHOCHUTEIBHOCTH
MEXaHWYECKOTO JIBIKEHHs, A€ Qopmanus (ympyras, MJIacTHYecKas), TpPEHUE, HEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETpy3KH; IIEHTP TSHKECTH; aOCONIOTHO TBEPAOE TENO, LEHTP TKECTH
TBEPAOro Tela, paBHOBECHE; MEXaHWYECKHE KoNeOaHWs W BOJHBI, 3BYK, MH(PA3BYK H YIBTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CHEKTpPbI UCIYCKaHUs U MOIVIOLIEHHS; alb(da, 6eTa 1 TaMMa U3Ty4eHus], U30TOIIbI, s/IepHasi SHEPTreTHKA;

—paznuyarh ABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIUHEHHOE ABMKEHUE, PaBHOYCKOPEHHOE
MpsIMOJIMHEHOE JBIKEHHE, CBOOOJHOE TaJeHHE TeJ, PAaBHOMEPHOE [BHKEHHE II0 OKpPYKHOCTH,
B3aUMOJICUCTBHUE TEJ, PEAKTUBHOE JBMXCHHE, KOJIeOaTeIbHOE ABUKECHHUE (3aTyXalolINe U BBIHYXKICHHBIC
KoJebaHus), PEe30HaHC, BOJHOBOE JBIKEHHE, OTpPaXCHUE 3BYKa, MPSMOJIUHEIHOE pacmpocTpaHEHHE,
OTpaKCHHE W MPEJIOMIICHHE CBETa, MOJHOE BHYTPEHHEE OTpPaKEHHE CBETA, Pa3lIoKEHHE OeJoro cBera B
CHEKTP M CIIOKEHUE CIEKTPaJbHBIX I[BETOB, JUCIEPCHUS CBETa, E€CTECTBEHHAas pPaJWOaKTUBHOCTD,
BO3HHUKHOBEHHUE JIMHENYATOrO CIEKTPa U3IYYEHMsI) IO ONHMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHUE;

—pacro3HaBaTh MPOSBICHHE HW3YyYCHHBIX (U3NYECKUX SBJICHUH B OKpY)KaloleM MHpE (B TOM YHCIE
¢dbusznueckue SBIEHUS B MpPH poOJE: NPUIUBBI U OTIUBBI, JIBUXKEHHE MaHeT CONHEYHON CHUCTEMBI,
PEaKTUBHOE JBUKECHHE IHKUBBIX OPraHU3MOB, BOCIPUSATUE 3BYKOB >KMBOTHBIMHU, 3EMIIETPSICEHUE,
celiCMUYeCKHe BOJHBI, I[yHaMH, HXO, I[BETa TeJI, ONTHYECKHE SBJICHHUS B MPHUpPOJE, OMOIOrHYecKoe
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JeWCTBUE BUIMMOTO, YIBTPA(pHOIETOBOTO U PEHTTEHOBCKOTO U3ITyUeHHIA; €CTECTBEHHBIN PaJHOAKTUBHBIN
(GOH, KOCMHYECKUE JTy4H, PAJUOAKTUBHOE U3JIy4E€HUE IPUPOJHBIX MUHEPAJIOB; IEHCTBHE PATUOAKTUBHBIX
U3IYYeHUH Ha OpPraHu3M 4YeJOBeKa), IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B YU€OHYIO, BHIACATD
CYILIECTBEHHbIE CBOMCTBA/IPU3HAKK (PU3UUECKUX SBICHUM;

—OMMCHIBATh HM3YYCHHBIE CBOWCTBA Tel W (U3WYECKUE SBICHUS, MC TONB3yd (PU3HUECKUE BEIMYHHBI
(cpenHsst 1 MTHOBEHHAsl CKOPOCTh TeJla IPU HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, IIepeMEeILEeHHE,
MyTh, YIJIOBast CKOPOCTh, CHJIAa TPEHUS, CUJIa YIPYTOCTH, CUIIA TSDKECTH, YCKOPEHHE CBOOOIHOTO MaACHUS,
BEC TeJa, UMITYJbC Tella, UMITyIbC CHJIbI, MEXaHWYeCKas paboTa U MOIIHOCTb, IOTEHLMAIbHAS SHEPIHs
Teja, MOAHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, IOTEHLUAIbHASL SHEPTUS CKATON MPYKUHBI, KHHETHUECKAS
SHEPIrHUs, MOJHAsI MEXaHUUYEeCKask SHEPIHsl, EPHO U 4acToTa KojaeOaHH, AJTMHA BOJIHBI, TPOMKOCTh 3BYKa
U BBICOTa TOHA, CKOPOCTh CBETa, IOKa3aTelb IPEIOMIICHUS Cpellbl); MPH OMHMCAHUHM IPABUIHHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIHOJIb3YEMBIX BEIMYMH, OOO3HAUEHUs U EJUHMULBI (U3NYECKHX
BEJIMYMH, HAXOIUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUMHY C IPYTUMH BEIMYMHAMU,
CTPOUTH TPaPUKHN U3yUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJINYUH;

—XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SBICHUS M IPOLECCHI, UCIOJIB3Ys 3aKOH COXpPaHEHUs
DHEPrUM, 3aKOH BCEMUPHOTO TATOTCHHSA, IPUHLMII CYNEPHO3ULUM CHJI, NPUHLUI OTHOCUTEIBHOCTH
INanuies, 3axoHsl HplOTOHA, 3aKOH COXpaHEHMsI MMILYJbCA, 3aKOHBI OTPAKEHUS U INPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHMs 3apsJ0BOTO M MAacCOBOIO YHCEN IPH SACPHBIX PEAKUUAX; MPU ITOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3alHCHIBATh €M0 MaTEMAaTHUECKOE BhIpaKEHUE;

—OO0BACHATh (U3NYECKHE TPOIECChl U CBOMCTBA T, B TOM YHCIIE€ U B KOHTEKCTE CHUTyallHi MPaKTHUKO
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO CIIEACTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 2—3
JIOTUYECKHUX IIaroB ¢ OMOpoil Ha 2—3 M3yYEHHBIX CBOICTBA (PU3NUECKUX SBIEHUI, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;

—peniate pacu€THble 3ajaud (ONMUparoluecs Ha cUcTeMy U3 2— 3 ypaBHEHHMI), UCHOIb3Yys 3aKOHBI U
(dbopMynbl, cBA3BIBAIOIINE (PU3MUECKHE BEJIMUMHBI: Ha OCHOBE aHAJM3a YCJIOBHUS 3aJaydl 3a MUCHIBATh
KpaTKoe yCIJIOBUE, BBISBIATH HEJOCTAIOIIME WM M30bl TOUHBIE JAaHHbBIE, BRIOMPATh 3aKOHBI U (OPMYIIbI,
HEOOXOIUMBIE JUIS PELICHHUs, IPOBOJUTH PACUEThl U OLEHUBATH PEATMCTUYHOCTD MOyYEHHOTO 3HAYEHUS
(hU3UYECKOM BEIMYNHBI;

—pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh HpPU MOMOIIM (PU3MYECKUX METOJO0B; HCIONIb3YS
ONMCAHUE HCCIENOBAaHUs, BBIICIATh MPOBEPSAEMOE MPEANOI0KEHNE, OLEHNBATh MPABHIIBHOCTh MOPSAIKA
MIPOBENICHUS UCCIIE0BAaHMs, JeNIaTh BBIBOIbI, HHTEPIPETUPOBATH PE3YNIbTaThl HAOIIOICHUN U OTIBITOB;

—TIPOBOAMUTH OMbBITHl MO HAOMIONEHUIO0 (U3NYECKUX SIBICHUN WM (U3MYECKUX CBOMCTB Tel (M3ydeHHE
BTOPOTro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHHUsI SPHEPTUH; 3aBUCUMOCTb IEPHOJIa KoJleOaHu i
MPY’>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI, U HE3aBUCUMOCTb OT aMIUIUTYbl MaJIbIX
Koje0aHMii; MPSMOIMHEHHOE pacnpoCTpaHEHUE CBETa, pasjoKeHHE OeNoro CBETa B CHEKTP; U3yueHHE
CBOMCTB M300pakeHHsI B TIJIOCKOM 3€pKaJie U CBOWMCTB M300pa)K€HUs MpeaMeTa B coOMparolme JIMH3E,
HaOII0ZICHNE CIUIOIIHBIX U JIMHEHUYaThIX CIIEKTPOB M3IIyUEHHsI): CAMOCTOSTEIbHO COOUPATh YCTAaHOBKY U3
130BITOYHOrO Habopa 00OPYIOBaHUS; ONUCHIBATH XOJI OIBITA U €r0 Pe3yJbTarhl, GOPMYIUPOBaTH BHIBOJIBI;

—IIPOBOJUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, ONpeaessisl CpeaHee 3HaYeHUEe U3MepseMon
BenuuuHbl  (poxkycHoe paccrosiHHMEe —coOuparomieil  JMH3bI); OOOCHOBBIBaTH BBIOOp  crocoba
U3MEPEHUS/U3MEPUTENLHOTO PUO0pa;

—IIPOBOAMUTH HCCIIEOBAaHUE 3aBUCUMOCTEN (DPU3MUECKHUX BEJIIMYMH C MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN
(3aBUCUMOCTb ITyTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM JIBWKEHHUHU 0€3 HadaJbHOW CKOPOCTH; Iepuoja
KOJIEOaHUH MaTeMaTH4YeCKOro MasTHUKA OT JJM Hbl HUTH; 3aBUCUMOCTH YIJIa OTPa)XEHMsI CBETa OT yIiia
NaJeHusl W yIia TpelioMIeHHs OT yIila MaJieHus): IJIaHWPOBaTh HCCIEOBAHUE, CAMOCTOSATENIBHO
coOuparh yCTaHOBKY, (PUKCUPOBATh PE3YNbTAThl MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUJIE
TabIuI U TpadUKOB, JENIaTh BHIBOABI 110 pe3yIbTaTaM UCCIeI0OBAHNUS;

—TIpOBOANTHh KOCBEHHbIE M3MEpPEHUs (U3NYECKUX BEIWYUH (CPEIHsSsl CKOPOCTh M YCKOpPEHHE Tena Mpu
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHME CBOOOIHOIO MaJeHMs, JKECTKOCTh MPYKUHBI, K03duimeHt
TPEHHUS] CKOJIbKEHUS, MEXaHuueckas paboTa M MOIIHOCTb, YacToTa U NEepUox  KojieOaHHi
MaTeMaTH4ecKoro M MPYXKUHHOTO MasiTHUKOB, ONTHYECKas CUila cOOMparolei JUH3bI, PaJuOaKTUBHBIN
(GoOH): MIaHUPOBaTh M3MEPEHHs; COOMPATh IKCIEPUMEHTAIFHYI0 YCTAHOBKY W BBIMIOJIHATH W3MEPEHUS,
clenysl IMpeUI0KEHHOM MHCTPYKLMM; BBIYMCIIATH 3HAYEHHE BEIWYM Hbl M aHAJIM3UPOBATh IOJIYUYEHHBIE
pe3ynbTaThl ¢ YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHHIA;

—Cco0I01aTh MpaBKiia TEXHUKH 0€30MaCHOCTH IpH padoTe ¢ 1a00paTopHbIM 000PYI0BaHUEM;



—pa3nu4yaTth OCHOBHBIE MPU3HAKU M3YYEHHBIX (DU3MYECKUX MOENeil: MaTepuaibHas TO4YKa, aOCOJIIOTHO
TBEp/OE TEJNO, TOUEYHBIH MCTOYHUK CBETA, Jy4, TOHKAas JIMH3A, IUIAHETapHas MOJENIb aTOMa, HYKJIOHHAs
MOJIeNIb aTOMHOTO s1/1pa;

—XapaKTepU30BaTh MPUHIIUIIBI ACWCTBUS H3YYCHHBIX MPHOOPOB U TEXHHUECKUX YCTPOUCTB C OTIOPOI Ha MX
onucaHus (B TOM YHCIE CIIUAOMETP, JaTYMKH MOJI0KEHHUS, PACCTOSIHUS M YCKOPEHUS, paKeTa, 3X0JIOT,
OYKH, MIEpUCKOII, (OoTOAaMNMapar, ONTUYECKUE CBETOBO/IbI, CIIEKTPOCKOII, 103UMETP, Kamepa BuibcoHna), uc
N0JIb3YS 3HAHMA O CBOMCTBAX (PU3UYECKUX SBICHUIN U HEOOXOIUMbIE (GPU3NUECKHE 3aKOHOMEPHOCTH;

—MWCIOIb30BaTh CXEMBbI U CXEMaTHYHBIE PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPHTEIBHBIX
IpUOOPOB M TEXHOJOI'M YECKHMX IMPOLECCOB NPU PELICHWH Y4eOHO MPAKTUYECKHX 3a]a4; ONTHYECKHUE
CXEMBI JUIs MOCTPOEHUS N300pakeHNH B INIOCKOM 3€pKajie U coOuparouiei JuH3e;

—IIPUBOUTH MPUMEPBI/HAXOIUTh UH(OPMAIMIO O MPUMEpax MPaKTUYECKOr0 MCIOIb30BaHUs (PU3NYECKUX
3HaHUHA B TOBCEIHEBHOHM XHU3HU JuIg oOecneueHus: 0€30MacHOCTU MpU OOpallleHuH ¢ Ipubopamu U
TEXHUYECKHMHU YCTPOICTBaMH, COXPAaHEHUS 3/10POBbsI U COOIIOICHHUS HOPM SKOJIOTMYECKOTO MOBEICHHS B
OKpY’KAIOIIEH CPeNe;

—OCYIIECTBIIATh MOMCK HH(popManuu (U3NYECKOTO COoAep)kaHus B ceTh HTepHeT, camMOCTOSATEeNbHO
dbopMynupys TOMCKOBBIN 3ampoc, HAXOAWTh MYTH OIpPEIENICHUs] JTOCTOBEPHOCTH MOJIYYECHHOM
MH(POPMALIMU Ha OCHOBE UMEIOIIMXCS 3HAHUM U JOMOIHUTENIBHBIX HCTOYHUKOB;

—MWCIONB30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAydyHO TOMYJSIPHYIO JIUTEPATypy (U3NIECKOTO
COZIep)KaHusl, CIIPaBOYHbIE MaTepuabl, pecypchl ceTu MHTepHeT; BiaieTh NpUEMaMu KOHCTIEKTHPOBAHUS
TeKCTa, mpeoOpa3oBaHus HH(OPMAIIUY U3 OHOM 3HAKOBOH CHCTEMBI B JIPYTYIO;

—C03/1aBaTb COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOILIECHHMS HAa OCHOBE MH(OPMALUU U3 HECKOIbKUX
WCTOYHUKOB (DU3UYECKOTO CONIEpXKaHHs, MyOIWYHO TPEACTABIATh Pe3yiabTaThl MPOSKTHOH WK
HCCIIE/IOBATEIbCKOW JIEATENIBHOCTH; TPU 3TOM TPaMOTHO HC IMOJb30BaTh H3YyUEHHBIH MOHATUHHBIN
ammapar M3y4aeMoro pa3 Jena (U3MKM M CONPOBOXKIATH BBICTYIUICHHWE Ipe3eHTanued ¢ yd4éTom
0COOEHHOCTEH ayIuTOPUN CBEPCTHUKOB.

TEMATUYECKOE IINTAHUPOBAHUE
7 kuaacc (68 4)

TemaTnuec OcHoBHOE OcHoOBHBIC BU/BI AeATEJIbHOCTH
KMl 0J10K, coJep:KaHue ydauuxcs (Ha ypoBHe y4eOHBbIX
TemMa N 1
AelCTBHIA)
Pazgen 1. ®u3nka u €€ poib B NO3HAHUHU OKPY/KAIOIIEro MUPa
(64)
Puszuka — ®dusnka — HayKa 0 BrrsBrienue paznuunii Mexay GU3NYeCKUMH U
Hayka o npupoze. SABnenus xuMHuueckumu npespaiieHusiMu (MC — xumus).
npupoze (2 1) | npuponsl. uznueckue Pacnio3naBanue u kinaccupukays Gusnyeckux
SIBJICHUS: MEXaHUYECKHUE, | SIBICHUN: MEXaHUYECKUX, TEIVIOBBIX, AIEKTPUUECKUX,
TEIUIOBBIE, MarHMTHBIX U CBETOBBIX.
AIEKTPUYECKHUE, Hab6nronenue n onucanve GU3NIECKUX SIBICHUN
MarHuTHBIE, CBETOBBIE,
3BYKOBbIE
®usnyeckne | Ousznyeckue BEIUUUHBI. Omnpenenenre NEHBI ACIEHUS Kbl U3MEPUTEIBHOTIO
BeJIUYUHbI Nsmepenne ¢pusznueckux | mpudopa. MzaMepenne mMHEHHBIX pa3MepoB Tell U
(24) BeJIMYMH. DU3HUECKUE MPOMEKYTKOB BPEMEHU € YUETOM IOTPELTHOCTEN.
npubopsl. [Torpemnocts | M3mepenue o0bEMa KUAKOCTH U TBEPAOTO TeEA.
U3MEPECHUM. N3mepenue temMneparypsl Ipy IIOMOILM KUJKOCTHOTO
MexnayHapo/Has CUCTEMA | TEPMOMETpA U AATYMKA TEMIIEPATypHl.
€ IUHUIL BrinonHeHne TBOPYECKUX 3aJaHHI 110 TIOUCKY CIIOCOO0B
M3MEPEHUS] HEKOTOPBIX (PU3NUECKUX XapaKTEePUCTUK,
HarpuMep pa3MepoB MaJlbIX 0OBEKTOB (BOJIOC, TPOBOJIOKA),
yIaaEHHBIX
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00BEKTOB, OOJIBILINX PACCTOSTHUM, MaJIbIX
NPOMEXYTKOB BpeMeHu. O0Cyx1eHH1e
TIpeyIaraeMbIX CIIoCOO0B

EcrecrBeHHoO-
HAYYHbIH
MeTo]
no3HaHus (2

)

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH
M3YYal0T IPUPOLTY.
EcrecTBeHHO Hay4HBIN
METOJ O3HAHMSL:
HaOJIIoIeHre, IIOCTaHOB
Ka HAy4HOTO BOIIPOCa,
BBIJIBHOKEHUE THITOTES,
IKCMIEPUMEHT 10
MIPOBEPKE THUITOTE3,
00BICHEHHUE
HaOJIFOmaeMOro SBJICHHA.
Onucanune PU3NIECKUX
SIBJICHUM C TTIOMOIIIBIO
Mojaeael

BriBrkeHre TUIIOTE3, OOBACHSIOMINX TPOCTHIE

SIBJICHUS, HAIIpUMeEp,

IIOYEMY OCTAHABIMBAETCA JBUXKYLIEECS 110
TOPU30HTAJILHOM MOBEPXHOCTH TEJO;

IIOYEMY B KapKYIO IIOTOy B CBETJION OAEKIE
MIPOXJIaJHEN, YEM B TEMHOM.

[Ipenioxkenne cnocoOOB MPOBEPKH TUIOTES.
[IpoBenenune wuccieqoBaHus MO TPOBEPKE KAKOU-THOO
TUIOTE3bl, HAlpUMeEp, MAAJbHOCTh IMOJETA IIAPUKA,
MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJblile, YeM OoJiblIe
BBICOTA ITyCKa.

[Toctpoenne mpocTtedmux moaene (GpuandecKux
SBJICHUH (B BUJIC pUCYHKOB WJIM CXEM), HAIIpUMED
najieHue MpeaMeTa; NpsIMOIMHEHHOE paclipoCTpaHEeHUE
CBETa

Paznea 2. [lepBonauaJ

bHbIE CBEJIeHHS 0 CTPOEHHH BelllecTBa
(549)

Crtpoenue ATOMBI U MOJIEKYJIbI, UX HabGnronenue n nHTEpIpETAIs OMBITOB,
BelllecTBa pa3 mMepbl. ONBITHI, CBUJICTEIHCTBYIOMINX 00 aTOMHO MOJICKYJIIPHOM
(1 49) JIOKa3bIBaIOIIHE CTPOEHUHM BEIIECTBA: OMBITHI C PACTBOPEHUEM Pa3IUUYHbBIX
JIUCKPETHOE CTPOCHUE BEIICCTB B BOJC.
BEIIIeCTBA O1nieHka pa3MepoB aTOMOB M MOJIEKYJ C MCIIOJIb30BAHUEM
(dotorpaduii, MOITyICHHBIX HA aTOMHOM CHIJIOBOM
Mukpockone (ACM). OnpeneneHue pa3MepoB MaJIbIX TEJ
JIBu:xeHue JIBH>KeHUE 4acTHIL Habmonenne u 00bsicCHeHHE OPOYHOBCKOTO JIBHKCHHUS U
" BemecTBa. CBA3b sBiie HUs quddy3um.
B3auMojelic CKOPOCTH JBUKECHUS [IpoBenenue u 0ObSICHEHUE OTBITOB IO HAOIIOICHUIO
TBHE YaCTHUI] C TEMIIEPATYypOr. | TEIJIOBOTO PACIIMPEHUS ra30B.
YaCTHIL BpoyHoBckoe nBmkenue. | [IpoBeneHne u 0ObSICHEHUE OIBITOB T10
BellecTBa Judbdyzms. 0OHAPYKEHUIO CHJI MOJICKYJISIPHOTO TIPUTSHKCHUS 1
(29) B3anmMmopeiicTBue yacTul, | OTTaJIKHBAaHUS
BEIIECTBA: MPUTSKEHUE U
OTTAJIKHNBAHHE
TemaTndec OcHoBHOe OcHoBHBIE BU/bI J€ATEIbHOCTH
KHii 0JI0K, coJep:KaHue yyamuxcs (Ha ypoBHe y4eOHbIX
TeMa AelCTBHII)
ArperarHsl ArperaTHbl€ COCTOSIHUSA Ornucanue (¢ UCIOJIB30BAaHUEM ITPOCTHIX MOJIEIICH )
€ COCTOSTHUSA BEILIECTBA: CTPOCHHE OCHOBHBIX Pa3IM4YUil B CTPOCHHUH Ia30B, KUJIKOCTEH U
BelllecTBA ra3oB, *KHJIKOCTEH 1 TBEPIBIX TEIN.
(29) TBEPIABIX OOBbsicHEeHUE MAIO CKUMAEMOCTH KHUAKOCTEN 1 TBEPABIX

(KpUCTaJUTMYECKHUX) TEJL.
B3aumocss3b mexay
CBOWCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIxX
COCTOSIHUSIX U UX aTOMHO
MOJICKYISPHBIM
ctpoerremM. OcoOEHHOCTH
arperar HbIX COCTOSIHUMN

Tell, OOJIBIION CKUMAeMOCTH Ia30B.

OO0bsicuenue coxpaneHust GopMbl TBEPIBIX TSN U
TEKYYECTH KUJKOCTH.

[IpoBenenue onbITOB, TOKA3BIBAIOIINX, UTO B TBEPIOM
COCTOSTHUM BOJIbI YaCTHUIIbI HAXOAATCS B CPEAHEM JaJIbIIe
JpyT OT apyTa (TUIOTHOCTh MEHBIIIE), YeM B KHUIKOM.
YcTaHOBIEHHE B3aUMOCBSI3H MEKTy OCOOCHHOCTSIMU
arperar HbIX COCTOSIHUN BOJ/IbI U CYILIECTBOBAHHEM

BOJIBI

BOAHBIX opranu3MoB (MC — Ouonorusi, reorpadus)




Pasnen 3. /IBu:kenue u B3aumoneiicreue tea (21 u)

Mexanunuec Mexanuueckoe ABmxeHue. | MccnenoBanue paBHOMEPHOTO JIBUKEHUSI U OTIpeieSICHUE
Koe PaBHOMEpHOE 1 €ro MPU3HAKOB.
ABu:keHue (3 | HepaBHOMEpPHOE Habmronenre HepaBHOMEPHOTO JIBUKEHUS U
q) nBuxeHne. CKopocCTb. OIIPEETIEHUE €TO OTIIMYUI OT PABHOMEPHOTO JIBUKCHMSL.
CpenHss ckopocTh npu He | Pemienue 3a1a4 Ha onpeeneHue myTH, CKOPOCTH U
PaBHOMEPHOM JBW)XEHUU. | BpEMEHM PaBHOMEPHOTO ABH)KEHUS.
Pacuér myTtu u BpemeHu AHanu3 rpadMKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH OT
JIBUKCHMUSI BPEMEHU
HNuepuus, SIBneHre MHEPIUH. OObsicHEHUE ¥ TIPOTHO3UPOBAHKE SIBIICHHM, 00YCIIOBJICHHBIX
Mmacca, 3aKoH MHEPLUH. HMHEpLUMEN, HaIpUMEP: YTO IPOUCXOIUT NPU TOPMOXKEHUHU
MJIOTHOCT B3aumMoneiicTBue Ten Kak | WIM PE3KOM MaHEBPe aBTOMOOMIIS, TOYEMY HEBO3MOXKHO
b (4 9) IIpUYMHA U3MEHEHUs MTHOBEHHO IPEKPATUTH JBUKEHUE HA BEIIOCUIIEE WIH

CKOPOCTH ABHMXXCHUS TCII.

CaMOKAaTe U T. JI.

Macca kak Mepa
WHEPTHOCTH Tea.
IInoTHOCTE BemiecTna.
CBSI3b IJIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B
eINHHUIE 00BEMA BEIIECTBA

[IpoBeneHue U aHAJIA3 OIBITOB, IEMOHCTPUPYIOIINAX
M3MEHEHHE CKOPOCTH JBIDKCHUS TEIa B PE3yIIbTaTe
JICACTBUA HA HETO APYTUX TEIl.

Pemenne 3a1a4 Ha onpeieNieHre Macchl Teja, ero 00bEMa

U IIJIOTHOCTH.

[IpoBeneHue u aHaNM3 OIMBITOB, IEMOHCTPHPYIOIINX
3aBUCUMOCTb UBMCHCHUA CKOPOCTHU TCJIa OT €TI0 MAaCChI ITPU
B3auMoJIeiicTBUM Tell. V3MepeHne Macchl Tena pa3inyHbIMU
cnocobamu. OnpenieneHue MI0THOCTH Teja B pe3yJbTrare
M3MEPEHUS €r0 Macchl U 00bEMa

Cuna. Buapl Cuna kak N3yuenune B3auMoIeHCTBHS KaK MPUINHBI U3MEHEHUS
cui (14 9) XapaKTEPUCTHUKA CKOPOCTH TeJa WU €ro JAepopMarium.
B3aUMOJICUCTBUS TEIL. Ornucannie peabHbIX CUTyaIlui B3aUMOJICHCTBHSI TEJI C
Cuiia ynpyrocTy 1 3aKOH | IOMOUIBIO MOJIEJIEH, B KOTOPBIX BBOAMUTCS MOHSTHE U
I'yka. U3mepenue cunbl ¢ | n3o0pakeHue cuiibl. M3yueHue Cuiibl yIpyrocTH.
MOMOILbI0 TMHaMoMeTpa. | MccnenoBanue 3aBUCUMOCTH CHUITbI YIIPYTOCTH OT
SBneHue TATOTCHUS U VUTHHEHUS] PE3UHOBOTO IIHYpa WJIH MPY>KUHBI
cwia Tsokectu. Crna (c mocTpoeHuem rpaguka).
TSOKECTHU Ha JPYTUX AHanM3 NpakTHYECKUX CUTYaIlUl, B KOTOPBIX TPOSBIISETCS
ianerax. Bec Tena. NeCTBUE CUITBI yIIPYTrocTH (YIPYrocTh Ms4a, KPOCCOBOK,
Hesecomocth. CioxkeHne | BETOK JepeBa H Ip.).
CHJI, HATIPaBJICHHBIX 110 AHann3 CUTYyallii, CBA3aHHBIX C SBJICHHEM TATOTCHHS.
OJTHOU MPSMOIA. OObsicHeHUE OpOUTATILHOTO IBM)KCHHSI TUIAHET C
PaBHOpelicTByIOIIAsA CUII. | HCTIONIB30BAHUEM SIBJICHHSI TATOTCHHS U 3aKOHA HHEPIIUU
Cuna tpenusi. Tpenue (MC — actponomusi). U3mepeHue Beca Tesaa ¢ mOMOIIbIO
CKOJIB)KEHUS U TPEHUE nuHamoMeTpa. OO0CHOBaHUE ATOTO CIIOC00a U3MEPEHHS.
nokos. TpeHue B npupoje | AHaIWU3 U MOACIUPOBAHUE SIBJICHUSI HEBECOMOCTH.
U TEXHUKE DKCIepUMEHTANIbHOE MOTY4YeHHE MTPaBUIIa CIIOKEHUS CUIL,
HAIPaBJICHHBIX BAOJIb OAHOU npsaMoi. Omnpenenenue
BEJIMUMHBI PAaBHOJCHCTBYIOLICH CHUJI.
W3yuenue cusbl TPEHUsI CKOJIBXKEHUS U CUJIbI TPEHUS TTOKOS.
Temaruuec OcHoBHOe OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
Kuil 0JI0K, coaepkaHue yyaumuxcs (Ha ypoBHe y4eOHbIX
TeMa JeHCTBHIT)




HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS OT Beca

TeJa U CBOMCTB TPYLIMXCS MOBEPXHOCTEM.

AHanM3 NpakTHUYECKUX CUTYaIlUH, B KOTOPBIX MPOSBIISETCS
JIEICTBUE CUITBI TPEHMUS, UCTIONB3YIOTCS CIIOCOOBI €€
YMEHBIIICHUS WM YBeIWYeHUs (KaTaHUE Ha JIbIKAX,
KOHBKaX, TOPMOKE HHE€ aBTOMOOWJIS, MCTIONb30BAHUE
MOMIIIMITHUKOB, TUTAaBaHUE BOJIHBIX KUBOTHBIX U Ap.) (MC
— Ouonorus).

Pemenue 3anau ¢ ucnonb3zoBaHueM GopMys s pacuéra
CHWJIBI TSDKECTH, CUIIbI YIPYTOCTH, CHJIBI TPEHUS

Pasznen 4. /laBjieHue TBEpPABIX TeJl, :KUIAKOCTEH U 1a30B (21 1)

JlaBienue.
IMepenaua
JAaBJICHUS
TBEPABIMHU
TeJIaMHU,
JKUJAKOCTSIMH
u razamm (3

)

JaBnenne. CriocoObl
YMCHBIIICHUS U
YBEJTUYCHUS JTABJICHHS.
JlaBiieHue rasa.
3aBHCHMOCTh JaBJICHUS
rasza ot oobéma u
temriepatypsl. [lepenaua
JIaBJICHUS TBEPIbI MU
TeJIaMH, JKUIKOCTIMHU U
razamu. 3axoH Ilackans.
ITneBMaTHYEeCKHE MAIIUHBI

AHanmm3 ¥ 00bSICHEHUE OTBITOB M MPAKTHYECKUX
CI/ITyaI_[I/If/'I, B KOTOPBIX MPOABIIACTCA CHUJIa JABJICHUS.
O6ocHOBaHUE CIOCOOOB YMEHBIICHUS U YBEIIMUCHUS
JaBJICHU. I/I3yquHe 3aBUCHUMOCTHU AAaBJICHUSA ra3a oT
0o0béMa u Temneparypsl. M3ydueHne ocoOeHHOCTEH
nepeaaun JaBJICHUA TBépI[BIMI/I TCJIaMHU, XKUAKOCTAMHU U
razamu. OO0CHOBaHUE PE3YIbTATOB OMBITOB
OCOOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM, KHUIKOM
¥ Ta3000pa3HOM COCTOSTHUSX.

DKCHEepUMEHTAIBHOE JI0Ka3aTeIbCTBO 3aKOHA
[Tackansa. Pemenue 3agay Ha pacy€T naBiIeHUA
TBEPIOTrO Tea

JlaBjieHue 3aBUCUMOCTD HccnenoBanue 3aBUCUMOCTH JIaBJIEHUS JKUIKOCTH OT

JKHJKOCTH JABIICHUSI KUIKOCTH [TyOUHBI IOTPY>KEHHS U TUIOTHOCTH JKUIKOCTH.

(CR)) OT NITyOUHBI Habmnronenue u 00bsiICHEHHE THAPOCTATUYECKOTO
MOTPY>KEHHSL. napajiokca Ha OCHOBe 3akoHa [lackais.
I'mppocratnueckuit
apajokC.

Coobmaromuecs cocyapl. | M3yueHne cooOUIaromumxcst CoCyioB.

I'mppaBnnyeckue Pemrenue 3amau Ha pacyér AaBICHUS KHUIKOCTH.

MeXaHU3MBbI OObsicHeHnE IPUHLIKIIA IEHCTBHS THIPABINYECKOTO
npecca.
AnHanu3 u 00bsCHEHHE PAKTHUECKUX CUTYALHH,
JIEMOHCTPHUPYOIINX MPOSIBIICHUE JABICHUS KUIKOCTHA U
3akoHa [lackansi, HampuMep MPOIECCOB B OPraHU3Me MpH
NIY00KOBOAHOM HBIpsIHUH (MC — OMoJiorus)

AtMocdepH Atmocdepa 3emiu u DKcnepuMeHTaIbHOe OOHApYKEeHHE aTMoc(epHOro

oe aTMoc(epHOe JaBlieHHe. | JaBieHHs. AHAJIU3 U OObSICHEHUE OIBITOB U

nasJjenue (6 IIpruynnel MIPAKTUYECKUX CUTyalul, CBA3AHHBIX C ICUCTBUEM

q) CyLIECTBOBaHMS aTMOC(EpPHOTO AaBICHHUS.

BO3IYIITHOW 000JI0UKH
3emun. OnbIT
Toppuuennu. M3mepenue
aTMocepHOTro

TaBIICHHUS.

3aBUCHUMOCTb
aTMOC(EepHOTO JaBJICHUS
OT BBICOTHI

HajJ  ypOBHEM  MOps.
[Ipubops! 1151 U3MepeHus
aTMoC(EepHO To JIABICHUS

OO0bsicHeHuE cyecTBOBaHUS atMoc(epsl Ha 3emiie 1
HEKOTOPBIX IUIAHETaX WU €€ OTCYTCTBUS Ha APYTHX
wianetax u Jlyne (MC — reorpadusi, acTpoHOMUS).
OObsicHEeHHE N3MEHEHHSI TUIOTHOCTH aTMOC(EPHI C
BBICOTOI U 3aBUCUMOCTH aTMOC(EPHOTo JIaBICHUS OT
BBICOTBI.

Pemenue 3aau Ha pacy€t aTMOC(HEPHOTO AABICHHUS.
Nsyuenue ycTporicTBa 6apoMeTpa aHepouia




HeiictBue
JKMJAKOCTH U
rasa Ha
NMOrpyKEHHOE
B HUX TeJo (7

)

JleiicTBYE XUAKOCTH U
ra3a Ha Morpy>k€HHOE B
HUX TEJO.
BriTankuBaromas
(apxumenoBa) cuia.
3akoH Apxumena.
IInaBanme Tem.

DKcIepuMEeHTalIbHOE OOHApYKEHUE NEUCTBUS KUIAKOCTH U
rasa Ha IOTpy>KEHHOE B HUX TEJIO.

Onpenenenre BbITAIKUBAIOIIEH CUIIbI, IEHCTBYIONIEH Ha
TEJI0, MOTPYKEHHOE B KUJKOCTD.

[IpoBenenue u 06CyxA€HNE ONBITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTD BBITAJIKMBAIOLIEH CUJIBI, ACHCTBYIOIIECH HA
TEJO B )KMJIKOCTH, OT 00bEMA MOTpyKEHHON B HKHUAKOCTh

Bo3nyxonnaBanue YacTH TeJla U OT INIOTHOCTH JKUJKOCTH.
HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT
00bEMa MOTPpyKEHHON B HKHUIKOCTh YACTH TENa.
Pemenue 3a1a4 Ha mpuMeHEHHE 3aKOHa ApxuMesa 1
YCJIOBHSI IJIABAHMS TEJl.
TemaTHnuec OcHoBHOE OcHoBHEIE€ BUIBI A1eITE€JLHOCTH
KHii 0JI0K, coJepKaHue ydauuxcs (Ha ypoBHe y4eOHBIX
TEeMa el cTBHI)
KoncrpyupoBanue apeomerpa win KOHCTPYUPOBaHUE
JIOJKH U OIpesiesieHue €€ rpy30N0AbEMHOCTH
Pasnen 5. PaGora u momnocTh. JHeprus (12 4)
Padora u Mexanuueckas padora. DKCIIEPUMEHTAIIBHOE OIPEIEICHUE MEXaHUYECKONU padOThI
MOIIHOCTB (3 | MouiHocTh CWJIBI TSKECTU NIPU MAICHUM TEJIa U CUJIbl TPEHUS IIPU
4) PaBHOMEPHOM IEepPEMEIIEHUH TeJla 110 TOPU3OHTATBHOM
MOBEPXHOCTH.
Pacuér momHocTH, pa3BUBaEMOil IpU MOABEME 10
nectHuue. Pemenue 3a1ad Ha pacu€T MEXaHUYECKOU
Pa0OTHI ¥ MOITHOCTH
IIpocTsie [IpocThie MEXaHU3MBI: OrnpenenieHre BHIMTPBINIA B CUIIE POCTHIX MEXAaHU3MOB
MeXaHu3MBblI (5 | pbryar, 070K, HAKJIOHHAsT | Ha MPUMeEpe pblyara, MOoABMKHOTO U HEMOIBHXKHOTO
4) mockocThb. [IpaBuiio OJIOKOB, HAKJIOHHOM TMJIOCKOCTH.
paBHOBECHS pbIyara. HccnenoBanue ycaoBusi paBHOBECHUS phluara.
[IpuMeHeHue npasuina OO6Hapy>keHHe CBOWCTB MPOCTHIX MEXaHU3MOB B
paBHOBECHS pblyara K pa3IUYHBIX UHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
6moKy. «3070TO0€ UCTIOJIb3yEeMBIX B OBITY
MIPaBUJIO» MEXAHUKHU. Y TEXHHKE, a TaKXkKe B )XKUBBIX oprann3max (MC —
KITZI npocThix Ouonorus). JKCIepUMEHTAIBHOE 10Ka3aTeNbCTBO
MexaHu3MoB. [IpocTsie paBeHCTBa paboT MPU MPUMEHEHUU TIPOCTHIX
MEXaHU3MBI B OBITY U MEXaHU3MOB.
TEeXHUKE. Ppryaru B Tesne Onpenenenne KI1/] HakIOHHON MIOCKOCTH.
YyeJnoBeKa Pemenue 3ai1a4y Ha npUMeHEHKE MPaBHIIa PABHOBECHS
peraara u gHa pacuét KI1J1
Mexannveck | Kunernueckas u DKCHEpUMEHTAIBHOE OIpEIeICHUE U3MEHEHUS
asi JHeprus MOTCHITHAIbHAS DHEPTUA. | KHHETHYECKOU M MOTCHITMATHHOW SHEPTHH TeJla TIPH €TO
4 4) [IpeBpanienue ogHOTO CKaThIBAHUU MO HAKJIOHHOM MJIOCKOCTH.

BHa MEXaHHYeCKOM
SHEPTUHU B IPYroi. 3aKOH
COXpaHEHUS U U3MEHE
HMS DHEPTHHU B MEXaHHKE




dopMyIrpoBaHUE Ha OCHOBE UCCIICAOBAHMS 3aKOHA
COXpaHEHUsI MEXaHUYECKON IHEPTHH.

OO0cyxaeHue rpaHull MPUMEHUMOCTH 3aKOHA COXPAaHEHUS
SHEpPTUH.

Pemrenue 3aau ¢ UCNOIB30BaHUEM 3aKOHA COXPAHEHHUS
SHEPTUHI

PesepBHoe Bpems (3 1)

8 kiaacc (68 u)

Temaruuec OcHoBHOE OcHOBHBbIE BU/IbI 1€ATEIbHOCTH
KMl 0J10K, coJep:KaHue y4yammxcsi (Ha ypoBHe y4eOHbIX
TeMbI JaeicTBUIN)
Paznen 6. TensioBble siBinenns (28 1)
Temaruuec OcHoBHOe OcHOBHBbIE BU/IbI 1€ATEIbHOCTH
KHii 0JI0K, coJep:KaHue y4amuxcs (Ha ypoBHe y4eOHBIX
TemMa JaeiicTBUIN)
OObsicHeHUE CBOMCTB OOBbsicHEeHUE OCHOBHBIX Pa3IMYUil B CTPOCHHUH T'a30B,
ra3oB, KHJIKOCTEH U JKUJIKOCTEHN M TBEPBIX TEJI C UCTOIB30BAaHUEM MOJOKEHUH
TBEPIBIX TEJI HA OCHOBE MOJIEKYISIPHOKMHETUYECKOM TEOPUH CTPOCHHUS BEILIECTBA.
MTOJIOKEHU [IpoBeaeHue ONBITOB MO BBIPAILIMBAHUIO KPUCTAILIIOB
MOJICKYISIPHOKMHETUYECK | MOBapeH HOW COJIM WUJIU caxapa.
ot reopun. CmaunBanue | [IpoBeneHne u 0OBICHEHHE OIBITOB, IEMOHCTPUPYIOIINX
Y KallWJUISIPHBIC SIBJICHUA. | KalWJUISIPHBIC SIBJICHUSA U SBJICHUE CMAaulBaHUSL.
TemoBoe OObsiCHEHUE PO KaNWLUIIPHBIX SBJICHUAN TS
pacuIMpeHue U IIOCTYIUIEHMsI BOAIbI B Opranusm pactenuid (MC —
ckarue O6uonorus).
Habntonenue, nmpoBeieHrne U 0ObSICHEHUE OIBITOB TI0
HaOJI0/IEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH
U TBEPABIX TEIL.
OObsicHeHUE COXpaHEeHHS 00bEMa TBEPIBIX TET,
TEKY4YECTHU KUAKOCTH (B TOM UUCIIE, Pa3HUIIBI B
TEKY4YEeCTH JUTsl pa3HBIX KUIKOCTEH), JaBICHUS Ta3a.
[IpoBeneHue ONbITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
JaBJICHUS BO3yXa OT ero o0bEéMa 1 HarpeBaHUs WIn
OXJIQXKJICHUS,
U UX OOBACHEHHWE HAa OCHOBE aTOMHO MOJIEKYJISIPHOTO
y4eHHs. AHAJIU3 MPAKTUYECKUX CUTYAIHi, CBI3aHHBIX CO
CBOMCTBAMM T'a30B, JKHJIKOCTEH M TBEPJIBIX TEN
TennoBble Temneparypa. CBsi3b O06ocHOBaHUE MPABUI U3MEPEHUS TEMIIEPATYPHI.
npoueccol (21 | Temmne parypsl co CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U TITKAJ
q) CKOPOCTBIO TETJIOBOTO TEMIIE paTyphl.
JBUKEHUS YaCTHLL. Habmionenue u 00bsCHEHNE OTBITOB, AEMOHCTPUPYIOIIUX
Bnytpennsis W3MEHEHUE BHYTPEHHEHN SHEPTUU Tela B pe3yJibTaTe
sHeprusi. CnocoObl TEIUIonepe Ja4yu U paboThl BHEIIHUX CHIL.
W3MEHEHUS




BHYTPEHHEN YHEPTUHU:
Teronepeaada u
COBEpIlIEHHE PaOOTHI.
Buasl Tenonepenauu:
TETJIOTPOBOIHOCTb,
KOHBEKIIMS, U3TyUYEHUE.
KonunuectBo

TETUIOTHL. YIenbHas
TEIIIOEMKOCTD
BElIECTBA.
TermmooOMeH u
TEIJIOBOE

paBHOBECHE.
YpaBHeHue

TEIJIOBOTO OajaHca.
[InaBnenue u
OTBEpJICBaHUE
KPUCTANTNYECKUX
BEILIECTB. YAeIbHas
TEeIUI0Ta TUIaBJICHUS.
[TapooGpazoBanue

Y KOHJICHCAITHSI.
Hcnapenne. Kunenue.
VYnenbHast TerioTa
napooOpazoBaHMsI.
3aBUCUMOCTD
TEeMIIepaTypbl KATICHUS OT
arMoc(epHOro JaBlIeHUS.
BrnaxnocTs Bo3myxa.
DHeprus TOIINBA.
VnenbHas TemioTa
CrOpaHusl.

[Tpuntuns! paboTH!
TETUIOBBIX JBUTATENCH.
KII/ TermoBoro
JIBUTATES.

TeroBble nBUTATETN U
3aIuTa OKpY>Karoei
Cpelbl.

3aK0oH COXpaHEeHHUs U Tpe
BpallIEHUsI SHEPTUH B
MeXa HUYEeCKUX U

HabGnronenue n 00bsiCHEHNE ONBITOB, 00CYKICHHE
MPaKTUYECKUX CUTYALMH, TEMOHCTPUPYIOIINUX
pa3NuYHbIe BUABI TEIUJIO MEepeAavu: TEIUIONPOBOIHOCTD,
KOHBEKIIMIO, U3TTyUYEHHE.

UccnenoBanue siBieHUS TETUIOOOMEHA MPU CMEITUBAHUN
XOJIOIHOW U TOpsiYei BOJIBI.

HabGnronenue ycTaHOBICHHS TETUIOBOTO PABHOBECHUS
MEXKly TOpSYEr U XOJIOIHOW BOJOM.

Omnpenenenue (M3MepeHNe) KOTUYECTBA TEIJIOTHI,
MOJTy4YE€HHOTO BOJIOH MPH TEMJI000MEHE C HarpeThiM
METAITUYECKUM IHJIMHIPOM.

Omnpenenenue (M3MepeHne) yaeIbHON TETTOEMKOCTH
BeliecTBa. PernieHre 3aaa4, CBA3aHHBIX C BEIYUCICHUECM
KOJIMYECTBA TEILIO ThI M TEIUNIOEMKOCTH TIPH TEINIOOOMEHE.
AHanu3 cUTyanui MpakTUYECKOTO UCTIOIb30BaHUS
TETJIOBBIX CBOMCTB BEILIECTB M MAaT€pHaJIOB, HAIPUMED, B
HEJSIX SHEProcOepeKeHUS: TETUIOU30IIAIINA,
sHeprocOeperarore KPbI, TEPMOAKKYMYISITOPHI U T. 1.
HaOnronenue siBneHnii ucrmapeHus U KOHACHCAIUH.
HccnenoBanue npoiiecca UCapeHus pa3indHbIX
xunkocreil. OObsCHEHHE SBICHUH HCIIAPEHUS U
KOHJICHCAIIMM Ha OCHOBE aTOMHO MOJIEKYIISIPHOTO

YUCHHUS.

HabGnronenue n 00bsICHEHHE MPOIEcca KUIICHUS, B TOM
YHUCJIe 3aBUCUMOCTH TEMIIEPATyPhl KUTICHUS OT 1aBJICHUS.
Omnpenenenue (M3MepeHNE) OTHOCUTEIILHON BIQKHOCTH
Bo3nyxa. Habmonenue npoliecca miaBlieHus
KPUCTAJUTMYECKOTO BEIIIECTBA, HAIPUMED, JIbJIA.
CpaBHeHME MPOIECCOB MIABJICHUS KPUCTAITUIECKUX

TeJ ¥ pa3MATUYCHHUS MPU HArpeBaHUU aMOP(HBIX TEll.
Ormpenenenue (U3MEPEHUE) YACIBHON TEIUIOTHI IUIABJICHUS
apaa. OObsICHEHNE SBJICHUHN TUIABJICHUS W KPUCTAJUTU3AIUN
HA OCHOBE aTOMHO MOJIEKYJISIPHOTO YUEHHUSI.

TETIOBBIX

TemaTruuec OcHoBHOe OcHoOBHBIE BU/IbI 1EATETbHOCTH
KMl 0J10K, coAep:KaHue ydauuxcs (Ha ypoBHe y4eOHbIX
TeMa JaeiicTBHIl)




nporieccax

Pemrenue 3aad, CBI3aHHBIX C BEIYUCICHUEM KOJMUECTBA
TEIUIO ThI B IIPOIEccax TeIIonepeadyr MpHy MJIaBIeHUN U
KPUCTAJUTA3ALNH, NCTIAPEHUH U KOH/ICHCAIIHH.

AHanM3 CUTyallil MPaKTUYECKOTO MPUMEHEHUS SIBICHUN
TUTABJICHUS ¥ KPUCTAIITM3AIMH, HA[PUMEP, TIOTyICHHE
CBEPX YHMCTHIX MaTepUAJIOB, COJIEBas TPeiKa U Jp.
Amnanu3 paboThl U 00BSCHEHHE IPUHITUITA ACHCTBUS
TEIUIOBOTO JIBUTATETISI.

Brrunciienne Komm4ecTBa TeIUIOTHI, BELICIISIOMIErOCs PH
CTOpaHUU pa3NUYHBIX BUAOB ToruinBa, U KI1/] nBurarens.
OO0cyXaeHue IKOJTOTUIECKUX MOCTIEACTBUI
UCTIOJIb30BaHMsl IBUTATENIeii BHYTPEHHETO CTOPaHUs,
TEIJIOBBIX U THApodJiekTpocTanimii (MC — skomorus,
XUMUS)

Paznen 7. DnekTpuu

e€CKHe U MAarHUTHbIe sABJIeHus (37 1)

duekTpudec | Onekrpusauus tei. [IBa Habnronenue u npoBeieHrE OMBITOB IO AIEKTPHU3ALUN
KHe 3apsiiibl. | poza MEKTPUUECKUX TE€J IPU CONPUKOCHOBEHUHU U MHAYKLIUEH.
3apsKeHHbIE | 3apsI0B. Habnronenue u 00bsicHEeHHE B3aUMOICHCTBHSI OTHOUMEHHO
TeJa BzaumoneiictBue U Pa3HOMMEHHO 3apsIKEHHBIX TE.
U UX 3apspKeH HbIX Tell. 3akoH | OObsCHeHHE NPUHIUIA ACHCTBUS IEKTPOCKOIIA.
B3anmopeiict | Kynona. OObsicHEHUE SBJICHUN JIEKTPU3AITUU TIPH
Bue (7 4) DJIEKTPUUYECKOE TT0JIE. COIIPUKOCHOBEHUU TeJl U MHIYKLUEN C UCII0JIb30BAHUEM
[IpuHIMn 3HaHUU O HOCHUTEIISX DJIEKTPUYECKUX 3apsI/IOB B
CYIIEpPIO3ULINH BELIECTBE.
AIEKTPUYECKUX TMOJIEH. Pacnio3naBanue u 00bsICHEHUE SBIICHUN JICKTPU3AIUN B
Hocurenn 10 BCETHEBHOW KU3HU.
ANIEKTPUUYECKUX
3aps0B.
DneMeHTapHbII
NIEKTPUUECKUH 3apsiL.
IHocTostHHBI DNEKTPUYECKUI TOK. Habnronenue pa3nuyHbIX BUAOB JCHCTBHS IIEKTPUUECKOTO
7] VYcnoBus CyIIECTBOBaHMS | TOKa M OOHApy:KEHHE ITHX BUJIOB JICHCTBHS B
JIeKTpUYec ANEKTPUYECKOIO TOKa. MOBCEIHEBHOM KU3HU.

Kui Tok (20

)

HcTOYHMKYN TOCTOSTHHOTO
ToKa. JlelcTBHS
ANEKTPUUECKOTO TOKA
(TemnoBoe, XUMUYECKOE,
MarHuTHOE).
DIEKTPUYECKUM TOK B
KUIKOCTSIX U ra3ax.
DnexTpuyecKas 1enb.
Cuna Toka.
DIIEKTPUYECKOE
HarpsiKeHHeE.
ConpoTuBiieHne
IIPOBOJHUKA. YIIETIbHOE
COIPOTHUBIICHUE
BellecTna. 3akoH Oma
JUIS y4acTKa LeMu.
[TocnenosarenbHOE

U TapajuieIbHOe
COCJIMHEHHE

COopKka 1 UCTIBITAaHHUE DIEKTPUIECKON HETH
MOCTOSIHHOTO TOKa.

W3mepenue cuibl Toka aMIepMeTpOM.

N3mepenne 31eKTpuYeCcKOro Harps>KEeHUs: BOJIBTMETPOM.
[IpoBenenue u 00ObSICHEHHE OTIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb 3JIEKTPUUYECKOTO
COIPOTHUBIICHUS MPOBOAHUKA OT €T0 JUIMHBI, IJI0LAAN
MONEPEYHOr0 CEYEHUs U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, IPOTEKAIOIIETO
4yepe3 pe3ucTop, OT CONPOTUBIICHUS pE3UCTOpa U
HaIpsKEHUS

Ha PEe3UCTOpE.

[IpoBepka npaBuiia CIIOKEHUS HANPSKEHUN ITPU
MIOCJIEI0BAaTEIbHOM COEMHEHUU JABYX PE3UCTOPOB.
[IpoBepka npaBuiia AJis CUIIBI TOKA IIPU NApAJLIIETIEHOM
CO€IM HEHUH PE3UCTOPOB.

AHanu3 cUTyaluil nociae10BaTeIbHOrO U
NapajuieIbHOTO COEIMHEHNS IPOBOIHUKOB B

JIOMAITHUX HJIEKTPUUECKUX CETIX.




IIPOBO/IHUKOB.
Pabota 1 MmouiHOCTH
WIEKTPUYECKOTO TOKA.
3akoH [[xoyns—JIenua.
DNEKTPONpPOBO Ka U
noTpeOuTenn
WIEKTPUYECKON YHEPTHUH B
OBITY.

KopoTkoe 3aMBIKanne

Pemenue 3anau ¢ ucnonp3zoBanueM 3akoHa OMa u hopmyi
pacuéTa JIeKTPUUECKOT0 COMPOTUBIICHUS TPU
MOCJIEIOBATENb HOM U MMapauIeIbHOM COSTMHEHUN
MIPOBOJTHUKOB.

Crpoenue aroma.
[IpoBogHUKM 1
JMRJIEKTPUKHU. 3aKOH
COXpaHEHUS
ANEKTPUYECKOTO 3apsijia

Habmronenue u 00bsiICHEHNE ONBITOB, WILTFOCTPUPYIOIIUX
3aKOH COXPaHEHMs IEKTPUYECKOTO 3apsiaa.
Habnronenue omnpITOB 10 MOJIEIUPOBAHHUIO CUIIOBBIX
JIMHUM DIIEKTPUYECKOTO MOJIA.

HccnenoBanue nelCTBUSA IIEKTPUYECKOTO OIS Ha
IIPOBOJHHUKU U JUBJICKTPUKU

Temaruuec
KHH 0JIOK,
TEeMA

OcHoBHOE
coliepKaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
yyamuxcs (Ha ypoBHe Y4eOHbIX
el CcTBHIL)

Omnpenenenue padOThI MEKTPUYECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOIHOCTH MEKTPUYECKOTO TOKA,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCIMOCTH CHIIBI TOKA Yepe3
JIAMIIOUKY OT HAIPSKEHUS HA HEH.

Onpenenenue KIIJ[ narpeBarens.

Hccnenoanre npeoOpa3oBaHUs YHEPTUU MTPU TOABEME
rpy3a 3JIEKTPOABUTATENIEM.

OObsicHEeHUE YCTPONCTBA U IPUHITUIIA ICHUCTBUS
JIOMAIIHKUX JIEKTPOHArpeBaTeNbHbIX TPUOOPOB.
OO0BbsicHeHNE NPUYNH KOPOTKOTO 3aMbIKaHHsI ¥ IPUHIINIIA
NEHCTBUS MIIAaBKUX NPEJOXPaHUTENCH.

Pemenue 3a1a4 ¢ UCIONB30BAHUEM 3aKOHA
Jlxoymsi—Jlenna. HabGmronenre BOSHUKHOBEHHSI
MEKTPUUECKOTO TOKA B KU KOCTH

MaruuTHsbl
e ABJIeHUus
(6 9)

ITocTosTHHBIE MarHHUTHI.
BsanmopeiicTue
IOCTOSTHHBIX MarHUTOB.
MarsuTHoOE II0JI€.
MarsauTHOE 1oJjie 3eMIIH U
€ro 3HaYeHUe IS )KU3HU
Ha 3emiie. OnbIT IpcTena.
MarsuTHoe I10JIe
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB B
TEXHHUKE.

HccnenoBanye MarHUTHOTO B3aMMOIEHCTBUS
IIOCTOSAHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIS MTOCTOSTHHBIX MarHUTOB
HpI/I nx 06B€I[I/IHCHI/II/I 158 pa3I[CJ'IeHI/II/I.

[IpoBeneHne ONBITOB MO BU3YaIU3AIMH OIS
IIOCTOSSHHBIX MAarHuToOB.

N3yuenue siBneHNs] HAMarHUYMBaHUS BELIECTBA.
Hccnenoanue AEUCTBUS ANEKTPUUECKOTO TOKA HA
MarHuTHYO CTPEJIKY.




JlelicTBME MATHUTHOTO
T10JIS1 HA IPOBOJHUK C
TOKOM.

DNEeKTPOJIBUTaTeNb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
AIEKTPOABUTATENEHN B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

[IpoBeneHue OMNBITOB, JEMOHCTPUPYIOMIMX 3aBUCUMOCTD
CWJIBI B3aUMOJEHCTBHUS KAaTyIIKM C TOKOM U MarHura ot
CHWJIBI M Ha IIPABJICHUS TOKA B KaTyLIKE.

AHanu3 CUTyauuin IIPAKTHYECKOTO IPUMEHEHUS
JJIEKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKHX YCTpPOICTBaX,
IIPOMBILUIEHHOCTH, MEULIVHE).

N3yuenue neiicTBHsI MarHUTHOTO MOJISI HA TPOBOJIHUK C
TOKOM. M3yueHne neiicTBYsI dNEKTPOIBUTaTEIS.

Nsmepenne KIIJ[ anekrpogBurareIbHON YCTAaHOBKH.
PacniozHaBaHue v aHanu3 pa3IMYHBIX IPUMEHEHUN
AJIEKTpOJBUTATENEeH (TPAHCIIOPT, OBITOBBIE YCTPONUCTBA U

Jp.)

JIeKTPOMAarH
HTHAA
uHAYKIusA (4

)

OnbIThI ®Dapanes.
SIBnenue
3IEKTPOMAarHUTHOU
uHaykuud.  [IpaBuno
Jlenna.
DnekTporeneparop.

CrniocoObl nony4yeHus
ANEKTPUUYECKON IHEPTHH.
DNEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX

OmnkITE 1O HNCCICIOBAHUIO SABJICHUA BHCKTPOMaFHHTHOﬁ
HUHAYKIUHU: UCCIICOAOBAHUC W3MEHEHUM 3HAUCHUS U
HarpaBJICHUA HHAYKIIHOHHOT'O TOKa

NCTOYHHUKAX SHCPIUHU

PesepBHoe Bpems (3 1)

9 kuaacc (102 v)

H CIIOCOOLI €ro
onucanus (10

)

Cucrema orcuéra.
OTHOCUTEIBHOCTH
MEXaHUYECKOIO
JBUIKEHMS.
PaBHoMepHOE
MPAMOJIMHETHOE
JnBrxeHue. HepaBHOMEpHO
MPSAMOJIMHETHOE
nekenue. CpenHsis u
MIHOBEHHas

CKOpPOCTb TeJja Npu
HEpaBHO

MEPHOM JIBH>KEHUH.
Yckopenue.
PaBHOyCckopeHHOE
MPAMOJIMHETHOE
nBkenue. CBooogHOE
najcHue.

OnbiTel ['anunes.

TemaTHnuec OcHoBHoe OcHoBHEIE€ BUIBI A1eITE€JLHOCTH
Kuii 0JI0K, coAepKaHue ydauuxcs (Ha ypoBHe y4eOHbIX
TemMa JaeiicTBUIl)
Pasnen 8. Mexanuueckue siBjieHus (40 4)
Mexannyeckoe| MexaHnueckoe IBMKCHHE. | AHAINU3 U 00CYKEHHE PA3TUYHBIX TPUMEPOB MEXaHUUECKOTO
JABUKEHH e MarepuanbHas TOUKa. JIBUKECHHUS.

OO6cykeHue rpaHul] IPUMEHUMOCTH MOJAETH «MaTepuaibHas
TOYKAY.

Onucanne MEXaHUYECKOTO JIBUKEHUSI pa3IuYHbIMU
crocobamu

(ypaBHeHue, Tabnuua, rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUl, B KOTOPBIX MPOSIBIISETCS
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBUKECHMSL.

Habnionenrne MexaHn4ecKoro ABMKEHUS TeJla OTHOCUTENIBHO
Pa3HBIX TEJI OTCUETA.

CpaBHeHME NyTEH U TPACKTOPUI JBH>KEHUSI OTHOTO M TOTO e
T€J1a OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

Ananu3 Tekcta ['anuiest 06 OTHOCUTENBHOCTH ABMXKEHUS;
BBITOJIHEHHE 33JaHUH TIO TEKCTY (CMBICIIOBOE UTEHUE).
OrnpeneneHue CpeTHe CKOPOCTH CKOIBKEHHS OpyCKa WK
JBUKEHUS IAPUKA N0 HAKJIOHHOM MJIIOCKOCTH.

AHanu3 u 00CyXKIeHne Crioco00B MPUOIMIKEHHOTO
OIIpEEICHUS

MIHOBEHHOM CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABM)KEHUS (1IapuKa

PaBHOMEpPHOE IBMKEHHE

B JKUJIKOCTH, MOJIEJTH DJIEKTPUYECKOr0 aBTOMOOMIISI U T. 11.).




1o okpyxHocTH. [Iepron
Y 4acToTa OOpaleHHUs.
JInneliHas u ymioas

Ornpenenenue myTH, MPOKUIEHHOTO 32 JaHHBIA MPOMEKYTOK
BPEMEHH, U CKOPOCTHU TeJa Mo rpaduKy 3aBUCUMOCTH MTYTH
PaBHOMEPHOTO JABUKEHHS OT BPEMEHH.

CKOPOCTH. OO6cyx1eHne BO3MOXKHBIX PUHITUIIOB JEHCTBUS MPUOOPOB,
LlenTpocTpeMurenbHOE H3MEPSIIOIITUX CKOPOCTH (CITHIOMETPOB).
YCKOpPEHHUE

Bolunicnenue myTH U CKOPOCTH MPH PaBHOYCKOPEHHOM
MPSIMO JIMHEWHOM JIBUYKEHUU Tela.
Omnpenenenve NpORACHHOTO MYTH U YCKOPEHUS TBUKCHUS

Tena o rpaduxy 3aBHCHUMOCTHU CKOpPOCTH
PaBHOYCKOPEHHOTO MpPSIMO JIMHEWHOTO IBWKEHUS Tejla OT
BpPEMEHH.

Omnpenenenne yCKOpEeHUs TeNa MIPU paBHOYCKOPECHHOM
JBUKEHHUHU 110 HAKJIIOHHOM IIOCKOCTH.

W3mepenue nepuosa 1 4acToThl 0OpAIEHHs TeJla 0
OKPY>KHOCTH.

Onpenenenne CKOPOCTH PaBHOMEPHOTO ABHKECHUS

TENa [0 OKPYKHOCTH.

Pemenue 3ana4 Ha onpenencHre KNHEMAaTHYEeCKUX
XapaKTepH CTUK MEXaHUYECKOTO ABM)KEHUS PA3IIMUHBIX
BUJIOB.

Pacnio3naBanue v npubIMKEHHOE OMUMCAHUE PA3TUYHBIX
BUJIOB MEXAaHUYECKOTO JIBUKEHUS B IIPUPOJIE U TEXHUKE (Ha
pUMepax cBOOOIHO MAJAIONINX Tell, TBUKEHUS )KUBOTHBIX,
HeOECHBIX TEJI, TPDAHCIOPTHBIX CPENCTB U AP.)

B3aumogelicTB
ue Tej (20 v)

[TepBrIii 3ak0H
Hprorona. Bropoit
3akoH HproToHa.
Tpetuii 3aKkoH
Herorona. [Ipuniun
CYIIEPIO3UILIUU CHUIL.
Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus:
cuia TPEeHUs
CKOJIBKEHHS, CHIIa
TPEHUs MTOKOs, APyTHE
BUJIbI TPEHHUSL.

Cuta TSDKECTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
YckopeHnue cBOOOTHOTO
magceHus. JIBrmkeHue
TJIAHET

HabGntonenue n 00cyX/1€HHE ONBITOB C JBUKEHUEM Teja
MIPY YMEHBIICHUHN BIMSIHUS IPYTHX TeJl, IPENATCTBYIOIINX
JBUKEHUIO.

AHanun3 TekcTa ['anunes ¢ onMcaHneM MbICIEHHOTO
9KCIIEPU MEHTA, 00OCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBITIOJTHEHUE 3a/IaHHUH 1O TEKCTY (CMBICIOBOE UTEHHUE).
OO0cyx1eHne BO3MOKHOCTH BBITIOJTHEHUS 3aKOHA
WHEPLHHU B Pa3IMYHBIX CUCTEMAax OTCUETA.

Habmonenue u o0Cyx)1eHHe MEXaHUIECKUX SIBICHUH,
PO UCXOAANIUX B cucTeMe otcuéra « Tenexka» npu eé
PaBHO MEPHOM U YCKOPEHHOM JIBU)KEHUH OTHOCUTEIBHO
kaOuHeTa (PU3UKH.

JlelicTBUs C BEKTOpAMHU CHJI: BBITIOJIHEHUE 3aIaHUH T10
CJIO’KEHUIO U BBIUUTAHUIO BEKTOPOB.

Temarnueck
uii 0J10K,
TEMA

OcHoBHOE
coJep:KaHue

OcCHOBHBIE BHABI AeATEILHOCTH
yyamuxcs (Ha ypoBHe y4eOHbIX
el CTBHIT)




BokpyT Comumna. [lepsas
KOCMHYECKasi CKOPOCTb.
HesecomocTs n
NIEPETPY3KH.
PaBHoBecue
MaTepuantbHOU TOUKH.
AOGCOMIOTHO TBEPIOE
teno. PaBHoBecue
TBEPAOIO TEJIA C
3aKpEIUIEHHON OCBIO
BpaleHusi. MoMeHT
cuibl. LleHTp TsKEeCTH

HaOnronenue u/unv mpoBeIeHUE OTBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTh YCKOPEHHS Tella OT
MIPUIIOKEHHOM K HEMY CHJIBI M MacChl TeJa.

AHanu3 ¥ 00bsSCHEHHUE SBICHUI C UCTIONh30BAHUEM
BTOpOTO 3akoHa HproToHa.

Pemenue 3aia4 ¢ UCONB30BaHUEM BTOPOTO 3aKOHA
HeroToHa 1 npaBuia CIOKEHUS CUIL.

Omnpenenenne KECTKOCTH MPYKUHBIL.

AHanu3 cuTyalui, B KOTOPbIX HAOIIOMAIOTCS yIIpyTHe
nedopMaiuu, U uX 00bICHEHUE C UCIIOF30BaHUEM 3aKOHA
I'yxa.

Pemenue 3anau ¢ ucnonbp3zoBanueM 3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHUS
OT CHJIBI HOPMaJIbHOTO JaBieHus. O0cyxaeHue
pe3yJIBTAaTOB MCCIICIOBAHUSI.

Onpenenenue ko3 duiienTa TpeHUs CKOIbXESHUS.
N3mepenne cuitbl TpeHUsI TTOKOSI.

Pemenue 3anad ¢ ucnonb3oBaHUEM (HOPMYIBI IS CUIIBI
TPEHUS CKOJIbXKEHUS.

AHanu3 ABMKEHUS Tell TOJIBKO MO IEHCTBUEM CHIIBI

TSKE CTH — CBOOOHOTO TaJICHUS.

OObsicHeHUE HE3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO
najieHusl OT MacChl TeJa.

OueHKa BeJIMUMHBI CUIIBI TATOTEHUS, 1EUCTBYIOLLIEH
MEXIY JBYMs TeJlaMH (ISl pa3HbIX Macc).

AHanu3 JOBUWKEHHUsS HEOECHBIX TeN MOoJ JCHCTBHEM CHIIBI
TAroTeé HUsA (C  HMCHOJB30BAHMEM  JIOMOJIHUTEIBHBIX
HMCTOYHUKOB MH(MOPMAIIHH).

Pemenne 3amau ¢ UCHOIB30BaHMEM 3aKOHA BCEMUPHOTO
TATOTE HUS U HOPMYIIBI IS pacy€Ta CUJIbI TSHKECTH.
AHann3  OpPUTMHAJIBHOTO  TEKCTa,  OIHKCHIBAIOIIETO
MPOSIBIICHUS] 3aKOHA BCEMHPHOI'O TATOTEHUS; BBITOJHEHUE
3a/laHu# O TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenue u o6cy>kaeHne OnbITOB M0 H3MEHEHHIO Beca
TeJa MPH YCKOPEHHOM JIBHKEHUU.

AHanu3 ycaoBUi BOSHUKHOBEHHUSI HEBECOMOCTU U
Meperpy3Ku.

Pemenue 3anad Ha onpeneneHe Beca Tejaa B pa3IndHbIX
YCIIOBUSIX.

AHanu3 cui, IEUCTBYIOIIMX HA TEJO0, OKOSIIEeCs Ha
onope. OnpeneneHye HeHTPa TSHKECTU Pa3IMYHBIX Tell




3aKOHBI

Nmnynsc Tena.

Habmnronenue u o0Cyx1eHrE ONBITOB, AEMOHCTPUPYIOIINUX

COXpaHeHHus W3MmeHeHne numnynbca. nepesady UMITyJabCca IpU B3aUMOJEHCTBUN TEIl, 3aKOH
(10 v) Nmmynbe cunbl. 3aKkoH COXpaHEHUs UMITYJIbca MPH a0COIIOTHO YIPYTOM U
COXpPaHEHUs UMITYJIbCA. HEYIIPYIOM B3aUMOJEHCTBUU TEIL.
PeaktuBHOE NBHKEHUE. AHanu3 cUTyanui B OKpY>KaroIen KU3HH C
MexaHnyeckast paboTa 1 | UCHOJIB30BAaHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.
MoIIHOCTh. Pabota cun Pacnio3HaBaHue sIBIICHUS PEAKTUBHOTO JIBUKEHHUS B
TSKECTH, YIIPYTOCTH, npupozne 1 rexuuke (MC — Ouonorus).
TpeHust. CBsI3b SHEPTUU [IpumeHeHne 3aKoHa COXpaHEHUsI UMITYJIbCa IS
U paboTBHI. pacuéra pe3yabTaToB B3aUMOAEHUCTBUS Tel (Ha
[loreHuunanbHas 3Heprus | NMpuUMepax HEYyHpyroro B3auMOAECHCTBUS, yIPyTroro
TeNa, NOAHATOrO Hal LEHTPAJIBHOTO B3aMMOAECUCTBHS JBYX OMHAKOBBIX TEll,
MOBEPXHOCTHIO 3EMIIH. OJTHO M3 KOTOPBIX HEMOJBUKHO).
[loreHunanbHas 3Heprus | PemieHue 3ama4 ¢ HCIOIB30BaHUEM 3aKOHA COXPAHEHUS
CKaTOM MpPYKUHBI. UM IIyJIbCA.
Kunernueckas sHeprus. Omnpenenenue paboThl CUIIbI YIPYTOCTH IIPU NOABEME
Teopema 0 KMHETUYECKOW | Ipy3a ¢ UCMOIb30BAHUEM HEMOJBUKHOIO U MOABHKHOTO
SHEPTHH. OJIOKOB.
TemaTnueck OcHoBHOE OcHoBHEIE€ BUABI AeITE€JLHOCTH
uii 0J10K, coJepKaHue ydauuxcs (Ha ypoBHe y4eOHBIX
TeMa JeHCTBHIT)
3aKoH COXpaHEHUS N3mepenune MOIHOCTH.
MEXaHNYECKOW DHEPIUH M3MepeHne NOTEeHIMAIbHOW SHEPTUH YIIPYTO
ne(OpMHUPOBAH HOM MPY>KHUHBIL.
N3mepeHrne KHHETUYEeCKOM YHEPIUH Teja Mo JJIMHE
TOPMO3HOTO IYTH.
OKCIIEPUMEHTAIIBHOE CPAaBHECHHE WU3MEHEHUS
MIOTCHIMAIbHOM ¥ KUHETUYECKOM DJHEPrud Tena IpuU
JBUKCHHUH 10 HAKIIOHHOW IUIOCKOCTH.
DKclepuMeHTalIbHAsl IPOBEPKA 3aKOHA COXPAaHEHUs
MEXaHUUYECKON SHEPTUH NMPH CBOOOTHOM MaICHUH.
[IpuMeHeHHe 3aKOHA COXpAaHEHUsI MEXaHUYECKOU JHEPIUU
JUISL pacdy€Ta MOTEHIUAIBHON U KWHETUYECKOW SHEPTUid
Tena. Perienne 3a1ad ¢ UCIIOJIb30BAaHUEM 3aKOHA
COXPaHEHUsI MEXaHUYECKON SHEPIHH
Pasznen 9. Mexanuueckue koJjie0anus u BoaHbI (15 1)
Mexanuueck | KonebarenbHoe Habmronenue xonebanuii moja AeWCTBUEM CUIT TSDKECTH U YTIPY
ue nBuxkeHne. OCHOBHbIE TrOCTU ¥ OOHapy>KeHUE MOT00HBIX KOJIeOaHHUH B OKPYKaroIIeM
KOJIe0aHus XapaKTEPUCTUKH MHUDE.
(7 q) KOJICOaHUI: TEPHOS, AHanu3 kosieOaHui Tpy3a Ha HUTH U Ha IPY>KUHE.

4acTOTa, aMILIUTY/A.
MaremaTndaecKkuii u
MPYKUHHBIN MasiTHUKH.
[IpeBpanienue 3uepruu
MIpH KollebareIrHOM
IBIKEHHH.
3aryxarouiue
KOJIeOaHus.
BrinyxieHHbIe
KosaeOanus. Pe3onanc

Omnpenenenre 4acToThl Koie0aHUI MaTeMaTU4eCcKoro u
MIPY>XUHHOI'O MasATHU KOB.

Habmtonenue u oObsCHEHUE SBICHUS PE30HAHCA.
HccnenoBanue 3aBUCHMOCTH MIEpUOIa KOJIeOaHU
MO/IBEILIEHHOTO K HUTH I'Ppy3a OT JJIMHBI HUTH.
[IpoBepka HE3aBUCUMOCTH Mepuoa KosuebaHuil rpysa,
0/IBE ILIEHHOT'O K JIEHTE, OT MacChl rpy3a.




HaoGnronenue n 06CyX1€HHE OTBITOB,

JIEMOHCTPHUPYOIINX 3aBUCUMOCTD TIeproia KoJeOaHui
HPY)KI/IHHOFO MasjdTHHUKA OT MAaCChI rpy3a H KECTKOCTU
TPY>KUHBI.

HpI/IMCHCHI/Ie MAaTCMATHUYCCKOT'O U Hp}’)KI/IHHOFO MasITHUKOB
B KaueCTBE MOJENEN Il ONMMCaHUs KOJeOaHui B
OKpY’KaroIieM MHpeE.

Pemrenue 3amay, CBA3aHHBIX C BEIYUCIECHUEM HITH

OLIEHKOU YacToThI (Ilepuoa) Kojaebanuil

Mexannvyeck | CsoiicTBa OOHapyxeHHE W aHajdM3 BOJHOBBIX SIBIEHUH B
ue BOJIHBI. MEXaHUYECKUX BOJH. OKpY’KaIoIlleM MUpE.
3ByK JUIMHa BOJIHBI. HaGnronenne  pacmpocTpaHeHust — NPOAOJBHBIX U
84) MexaHnuueckue BOJHBI B | MOMEpPEYHBbIX BOJIH (HA MOJENH) U OOHapy>KeHHe
TBEPZIOM TEJIE, aHAJIOTUYHBIX BUIOB BOJIH B TpPHPOJE (3BYK, BOISHBIC
CEHCMHUYECKHUE BOJIHBI. BOJIHBI).
3ByK. | poMKOCTB 3ByKa Boruncnienue nnuHbI BOJIHBI U CKOPOCTH
U BbICOTA TOHA. pacnpocTpaHeHUs 3BYKOBBIX BOJIH.
OtpakeHue 3ByKa. OKCNIEPUMEHTAJIBHOE OIPENIETICHUE IPAHUL] YaCTOThI
Wndpa3syk u ynprpa CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHUIA.
3BYK Habnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT 4acCTOTHI (B
TOM YHCJI€ C UCIIOJIb30BAHUEM MY3bIKAJIbHBIX
UHCTPYMEHTOB).
HaoGnronenue n 00bsICHEHNE SBICHHS aKyCTHYECKOTO
pe3oHaHca.
AHanan3 OpUrMHAIBHOTO TEKCTA, MOCBALIEHHOTO
UCIIOJIb30BaHMIO 3ByKa (WM YJIBTPa3ByKa) B TEXHHUKE (3XO
JIOKalUs, yIbTPa3ByK B MEIULIMHE U JIp.); BBITIOJIHEHHE
3aJJaHUH 10 TeK CTY (CMBICIIOBOE UTEHUE)
Paspnen 10. DiekTpoMarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE
BOJIHBI (8 1)
DJieKTpoMarH | JnekrpoMarautHoe noje. | [locTtpoenue paccykaeHuii, 000CHOBBIBAIOIINX
HUTHOE 1oJIe DJeKTpOMarHuTHbIE B3aMMOCBS3b 3JIEKTPUUECKOTO0 U MAarHUTHOTO TOJIEH.
BOJIHBI.
Temaruueck OcHoBHOE OcHoBHbBIE BUBI eI TeJIbHOCTH
Uil 0JI0K, coJep:KaHue y4yammxcsi (Ha ypoBHe y4eOHbIX
TeMa JIeHCTBHIT)
" CaoiicTBa OKCIIEpUMEHTAIIBHOE U3YUYEHHE CBOMCTB
3J1eKTpoMar AJIEKTPOMArHUT HbIX 3JIEKTPOMArHUT HBIX BOJIH (B TOM YHKCJIE C TOMOIIIbIO
HHUTHBIE BosH. [lIkana MoOUIBHOTO Tene hoHa).

BOJIHBI (6 1)

AMEKTPOMArHUTHBIX
BoJIH. Mcmonp3oBanue
ANEKTPOMArHUTHBIX BOJIH
JIJIsI COTOBOM CBS3H.
DJexTpoMarHuTHas
npupoza cseta. CKopocTb
CBeETA.

BonnoBrle cBolicTBa cBETa

Ananmus PEHTICHOBCKHUX CHUMKOB YC€JIOBECUCCKOI'O
opraHusma.

Anamus TCKCTOB, OIMUCBIBAIOIIUX ITPOABICHUA
ANIEKTPOMATHUT HOTO M3JIyUYCHUS B IPUPOJIC: KUBBIS
OpraHu3MbI, H3JTy4YEeHHUS] HEOECHBIX TeJ (CMBICIOBOEC
YTCHUE).

Pacno3naBanue u aHanu3 pa3auyHbIX TPUMEHEHUN
ANIEKTPOMATHUTHBIX BOJIH B TCXHHKE.

Perrenue 3amay ¢ ucnosap30BaHueM (HOPMYIT IS
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JJTUHBI BOJHBI U
HJaCTOTHI CBCTA

Pasnen 11. CBeroBble siBjieHus (15 1)




3aKoHbI
pacnpocTpaH
eHusi ceera (6

)

Hctounuku ceera.
JlydeBast MOzIETIb CBETA.
[IpssMmonuHeiiHOE
pacnpoCTpaHEHUE CBETA.
3armenust ConHua u
JIynsl. OTpaxkeHue
ceera. [Inockoe 3epkaino.
3aKOH OTPAKEHUS CBETA.
[Ipenomnenue ceera.
3aKOH NPENOMIICHHUS
CBeTa.

[TonHoe BHyTpeHHEe
OTpa)keHUE CBETA.

HaOnronenre onbsITOB, AEMOHCTPUPYIOIIUX SBICHHUE
NPSIMOJTMHEWHOTO PAaCIIPOCTPaHEHUS CBeTa (BO3HUKHOBEHHE
TEHU U TIOJTy TCHH), U UX UHTEPIIPETAIIUS C UCTIOIH30BAaHUEM
MOHSITUS CBETOBOTO JIyYa.

OObsicHEHUE ¥ MOJICTMPOBAHNE COIHEYHOTO U JTYHHOTO
3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO
Jdyd4a OT yIyla MmajaeHusl.

N3yuenue cBoiCTB M300pakeHUs B INIOCKOM 3€pKajle.
Habmtonenue u 00bsSCHEHNE OTBITOB MO MOYYEHUIO
M300paKeHHU B BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
Habntonenue u o0bsICHEHNE OTBITOB IO MPETOMICHUIO
CBETa Ha TPAHMIIC PA3JIMYHBIX CPE, B TOM YHCIIE OTIBITOB C

Hcnonp3oBanue IOJHBIM BHYTPEHHUM OTPAKCHUEM.

BHYTPEHHETO HccnenoBanue 3aBUCUMOCTH yIiia IPEIOMIICHHSI OT yIiia
OTpa)kCHUs B MaJIeHUs CBETOBOTIO JIy4ya Ha TPAaHULIE «BO3AYX—CTEKIIO».
ONTUYECKUX PacnioznaBanue siBIEHUN OTpaKEHUS U TIPETIOMIICHUS
CBETOBOJIAX CBETa B TIOBCETHEBHOM KU3HU. AHAIIN3 U OOBSICHCHHE

SABJICHUA OIITUYCCKOI'O MHUpaXKa.
Penienue 3a7a4 ¢ UCIIOJIB30BaHHEM 3aKOHOB
OTpaAXCHHUA U ITPCIIOMJICHHUA CBETA

JIuH3bI U JIunza, xom myuyed B [Monmyyenne n300paKeHUH C MOMOILBIO, COOMpAIOIIEH 1
onTH4YecKHe JIMH3E. OnTtuueckas paccenBaroniei JINH3.
npudopsl (6 cUCTEMA. Omnpenenenne GOKyCHOTO pacCTOSHUS M ONTUYECKOM CHITBI
q) Onruueckue coOMparOIIeH JTUH3HI.
pUOOPHI: AHanu3 ycTpoHCcTBa U MPUHIIUIA ASHCTBUS HEKOTOPBIX
(dhoToanmapar, ONITHYECKUX MPHOOPOB: oToanmapara, MUKPOCKOTIA,
MHUKPOCKOIT TeJIeCKoIa
n Tteneckorn. Ima3 xak | (MC — Ouomorusi, acTpOHOMHUS).
OTITHYECKast cucreMa. | AHaiu3 sIBICHHUH OIU30PYKOCTH M JAIbHO30PKOCTH,
bnuzopykocTh U | npuHnuna aeicteust oukoB (MC — OGuosmorusi)
JaJIbHO30PKOCTD
Paznoxenn Paznoxenue Genoro ceera | HabmroneHue no pas3nokeHuto 0e10ro cBera B CIIEKT).
e Oesoro B criekTp. OnbIThI Habnronenre u o0bsCHEHNE OTIBITOB IO MOJIYYEHUIO
cBeTa B Herotona. Cnoxenne 0es0ro cBeTa MpH CI0KEHUHU CBETA PAa3HBIX IIBETOB.
cuektp (3 CIIEKTPAJIbHBIX LIBETOB. [IpoBenenne u OOBSCHEHHE OIBITOB IO BOCHPUATHIO
q) Hucnepcus cBera I[BETa IPEAMETOB IPU UX HAOIIOICHUM Yepe3 LIBETOBbIE
(bHIIBTPHI (I[BETHBIE OYKH)
Pa3nen 12. KBanroBble siBjienus (17 1)
Hcnyckanne | Onbitel Pezepdopna u Ob6cyxnenue nenu onbIToB Pezepdopaa mo nccnenoBanmio

H MOIJIOIIECHHUE

IJ1aHC TapHasd MOJAC/Ib
aroMa.

ATOMOB, BBIIBM)KCHUEC 'MIIOTE3 O BO3BMOXXHBIX PE3ylibTaTax

Temarnueck
uii 0J10K,
TEMA

OcHoBHOE
coJep:KaHue

OcHOBHBIE BH/IbI 1€ TeJbHOCTH
ydauuxcs (Ha ypoBHe y4eOHbIX

el CTBHIT)




cBeTa
atomoMm (4 1)

Mopnens aroma bopa.
Hcnyckanue u
MOIJIOIIEHNE CBETA
atomoM. KBanTbl. JIuHeiua)
TBIE CIIEKTPBI

OINBITOB B 3aBUCUMOCTH OT NPEATIOIAraeMoOro CTpOEHUs
aToMOB, (hopMynHpOBaHUE BHIBOJOB U3 PE3yJIbTaTOB
OTIBITOB.

OO6cy>keHne NpoTUBOPEUYHi ITaHETapPHOM MOJIENT aToMa
Y OCHOBAHUU Il TUIIOTE3bI bopa 0 cTamoOHapHbBIX
opOUTaX NMEKTPOHOB.

Habnronenre CruloniHbIX U TMHEHYaThIX CIIEKTPOB
U3JTy4YEHUs pa3IuHbIX BeuecTB. OObsiCHEHNE
JMHENYaThIX CIEKTPOB U3IYYEHHUS

Crpoenne PagnoaktuBHOCTB. Abda,| OOCYXIeHHE BO3SMOXKHBIX TUIIOTE3 O MOJIEIISAX CTPOCHHUS
aTOMHOI0 Oera u raMMa usnydeHus. | siapa. OnpenesreHue cocTaBa siiep Mo 3aJaHHBIM MacCOBBIM
saapa (6 1) CrpoeHune aTOMHOIO sApa. | U 3apsAA0BbIM YHUCIIaM U I10 MOJI0KEHUIO B IEPUOANYECKON
Hyxknonnas Mmoaens cucteme aeMeHToB (MC — xumms).
aTOMHOrO siapa. M3oronsl. | AHanu3 M3MEHEHMs CcOCTaBa sAapa U €ro
PanuoaxTtuB Hble MOJIOKEHUSI B MEPUONUYECKOW CHCTeMEe Mpu
npespaienus. [lepuon apaguoakTuBHOCTH (MC — xumus).
roJrypacnaja. HccnenoBanue TpeKoB a4acTULL IO FTOTOBBIM (oTOrpadusim.
JeiicTBus OOHapysxeHHe U U3MEpPEHHE PAJUAllMOHHOTO (hOHA C
paaloaKTUBHBIX MTOMOMIbIO TI03UMETPA, OLIEHKA €r0 NHTEHCUBHOCTH.
U3JIy4YEHUH Ha )KUBBIE Ananu3 6MOIOTNYEeCKUX U3MEHEHUH, TPOUCXOISALINX
OpraHu3Mbl OJ1 IEWCTBUEM PalnOaKTUBHBIX u3inydeHuit (MC —
6uomnorus). Mcrnonb3oBaHue paguoakTUBHBIX U3ITyYSHUN
B Meaunuue (MC — Ononorus)
SAnepubie S nepHble peakiuu. Pewenue 3aay ¢ uCNonb30BaHUEM 3aKOHOB COXPAHEHUS
peakuuu (7 3aKOHBI COXPAHEHUS MACCOBBIX U 3apsAI0BbIX YMCEN HA ONPEICIICHUE
4) 3apsii0OBOTO pE3YJIBTaTOB
1 MacCOBOTO YHCEIL. AJIEPHBIX PEAKILIMi; aHAJIN3 BO3MOKHOCTH WUIIU
OHeprus CBA3M aTOMHBIX | HEBO3MOXKHOCTH SIIEPHON peaKiuy.
snep. CBsi3b Macchl U OrneHka SHEPrUH CBA3H SIIEP C UCTIONB30BAHUEM (POPMYIIBI
sHepruu. Peakiun OHHIITENWHA.
cuHTe3a U nenenus aaep. | OOcyxkaeHHne MepCcrleKTHB UCIIOIb30BaHuUs
Wcrounnku 3Heprun YIPaBISIEMOTO TEPMOSIIEPHOTO CUHTE3A.
ConHna u 3B€31. OO6cyx1eHne NpeuMyIIecTB U HKOJIOTHUYECKUX
SnepHas sHepreTuka npo0eM, CBSI3aHHBIX C AaepHoi sHepreTHKoi (MC
— DKOJIOTHS)
IHoBTOpHUTENLHO-00001IaIOIIUIT MOAYIB (9 1)
Cuctemarmsan | OGoOmienue conepxanus | Brimomnenue y4eOHBIX 3aJJaHuH, TpeOyIOIHX
us U KQ)KJIOTO U3 OCHOBHBIX JEMOHCTPAIlMM  KOMIIETEHTHOCTEH, XapaKTEepPU3YIOLIUX
00o00mIeHme pa3nenoB Kypca GU3HKH: | €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
MPEIMETHOTO | MEXaHUYECKHE, TEIIOBBIC, | MpUMEHEHUs OTYyUYEHHBIX 3HAHU JIJIs1 HAyYHOTO OOBSICHEHHS
COZIEpKaHUS 3JIEKTPOMAarHUTHBIE, (U3NYECKHX SBICHUH B OKPY>KaIOIIeH pUpoe 1
U OIbITA KBaHTOBBIE SIBJICHHUS. MOBCE/IHEBHOM JKMU3HHU, a TAKXKe BBISBICHUS PU3NIECKUX
nearenbHocTH, | HayuHnbliil MmeTon OCHOB ps1/1a COBPEMEHHBIX TEXHOJIOTUH;
MPUOOPETEHHO | MO3HAHUS U €TO IPUMEHEHUSI OCBOCHHBIX SKCIIEPUMEHTAIBHBIX YMEHHM JIJIs
o npu peanuszanus B ucclieIoBaHus (PU3NYECKUX SBJICHUH, B TOM YUCIIE IS
W3y4YEHUU (buznyecKux IIPOBEPKU TUIIOTE3 U BBIABICHUS 3AKOHOMEPHOCTEM.
BCEr0 Kypca HCCIIEIOBAHMSIX. Pemenne pacuéTHbIX 33134, B TOM 4YHCII€ IPEANONIAralonmx
buzuku Casi3p GU3MKH U UCIOJIb30BaHUe (PU3NUECKON MOAENTU 1 OCHOBaHHBIX Ha
COBPEMEHHBIX COZIep)KaHUM Pa3IMYHBIX PA3JENIOB Kypca (PU3HKH.

TEXHOJIOTMH B 001aCTH
nepeaayn HHPOpMaIum,

HHEPreTHKE, TPAHCTIOPTE

BeinosnHeHue u 3amuTa rpynmnoBbIX WM UHIUBHLYaIbHbBIX
MIPOEKTOB, CBSI3aHHBIX C COJIEPKAHUEM Kypca (pU3HuKH
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