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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma mo ¢usuke misg ydamuxcs 7-9 kimaccoB MBOY «Jluneir Nely r. [lagpuncka
COCTaBJIEHA Ha OCHOBE:

e mpukaza MunucrepctBa mnpocsenieHus Poccuiickoir ®deneparmuun ot 31.05.2021 Ne 287 "OO6
YTBEpXKICHUH (hesiepaibHOr0 roCyIapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJapTa OCHOBHOTO OOIIETo
obpazopanus" (3apeructpuponas 05.07.2021 Ne 64101)

e [puMepHOI paboueil mporpaMMmbl OCHOBHOTO 0611ero odpazoanus «Pusuka». (OnoOpeHa perieHrueM
denepasbHOro y4eOHO-METOIUYECKOT0 OOBbEIUHEHUS MO O0IIeMy O0pa30BaHMIO, MPOTOKON OT 27
ceHtsOops 2021 r. Ne 3/21)

e y4eOHO-METOJUYECKOT0 KOMIUIEKTa 7-9 KilaccoB aiisi 001e00pa3oBaTeIbHbIX YUPEKICHHUH, aBTOPOB
[epsimkun A. B., I'ytauk E. M. 2019 rog

Pabouass mporpamma TakXe COCTaBlieHa C YYETOM XapaKTePUCTHK IUIAHUPYEMBIX PE3yJIbTaTOB
JyXOBHO-HPABCTBEHHOT'O PAa3BUTHS, BOCIUTAHMS U COIUANIM3AINH yYallXCs, MpeAcTaBIeHHoM B Paboueii
nporpamme Bocniutanusg MBOY Jluieit Noly.

Copepxanne Ilporpammbl HampaBieHO Ha (OPMHpPOBAHUE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
YYAIIUXCS M OpPraHU3aIMI0 H3y4YeHUs (PU3MKU Ha JEeATeIbHOCTHOM OCHOBe. B Hel yuuThIBaroTCs
BO3MOXXHOCTH TMpenMera B peanusanuu TpeboBanuii @I'OC OOO K IIaHUPYEMBIM JHUYHOCTHBIM H
METalpeAMETHBIM pe3yJibTaTaM OOyYEeHHs, a TaKKe MEXKIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYUYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUsL.

B mporpamMme ompenenstoTcss OCHOBHBIE L€JIM M3y4€HUs (U3MKM HAa YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca (PU3UKU: JTUYHOCTHBIE, METalpeIMETHEHIE,
MpEAMETHBIC

[TporpamMma ycTaHaBIHBAET paclpeesieHie yueOHOro MaTepuana rmo rogam oOydeHus (IO Kjaaccam),
npejiaraeT KOJIMYecTBO YUEOHBIX YacoB JJIsl U3YUYEHHs Pa3/esioB U TEM Kypca, a TaKKe PEKOMEHIyEMYIO
MOCJIEIOBATEIbHOCTh U3YyUEHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE PA3BUTHSI IPEIMETHOTO COJIEPKAHUS U yU€Te
BO3PAaCTHBIX OCOOEHHOCTEN yUalIuxcsl.

[TporpaMMma BKIFOUaET:

- IUTAHUPYEMbIE PE3yIbTaThl OCBOEHHUS Kypca (U3UKHU, B TOM YHCIIE€ MPEIMETHBIE Pe3yIbTaThl MO TOJaM
o0Oy4eHus;

- cojaepanue ydeOHoro npeamera « Du3uka» mo rojaam 00ydeHus;

- TEeMaTUYeCKOe IUIAHUPOBAHHWE C YKa3aHMEM KOJMYECTBA YacOB HAa HM3YUYCHHE KaXKJIOH TEMbl U
XapaKTEPUCTUKON y4eOHOM JESITEIIbHOCTU YUAIIUXCS, PeaTu3yeMoi MPU U3YYCHUH ITHX TEM.

Pabouas nmporpamMmma HE CKOBBIBACT TBOPYCCKYIO HHHUIIMATUBY qu/ITCHeﬁ " NIPpEaAO0CTABIACT BOSMOXKXHOCTH
JUI  pealiu3allii  Pa3IMYHBIX METOJUYECKUX TOJXOJ0B K TMPEMOAaBaHUI0 (U3UKH TPH YCIOBUHU
COXpaHeHHsI 0053aTeTbHOM YaCTH COJICpPIKaHMs Kypca.

OBLIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢uzuku — cuctemMoo0pasyromuil 1 eCTeCTBEHHO-HAYYHbBIX yYEOHBIX MPEIMETOB, MOCKOJIBKY
¢bu3nYecKue 3aKOHBI JIEKaT B OCHOBE TIPOIIECCOB U SIBIICHWM, HW3Y4aeMbIX XUMHEH, OHMOJIOTHEH,
acTpoHOMHMeEH U pu3nueckoii reorpadueit. Gusrka — 3T0 NpeaAMET, KOTOPbIi HE TOJIBKO BHOCUT OCHOBHOM
BKJIaJ] B €CTECTBEHHO-HAayuUHYI0 KapTHUHy MHpa, HO U IMPeNOCTaBiisieT Haubosee sCHble 0Opa3Ibl
NPUMEHEHHUsS HAy4YyHOTO METO/a MO3HaHHWsA, T. €. CIocoba MONy4YeHHMs JOCTOBEPHBIX 3HAHHUH O MUDE.
Hakonen, ¢usnka — 310 mpeaMeT, KOTOPbIi Hapsay
C JPYrMMHM €CTECTBEHHO-HAyYHBIMH TpeJAMETaMM JOJDKeH [aTh IIKOJbHUKAM IpeACTaBiIeHue o0
YBIJIEKaTEJIbHOCTH Hay4YHOT'O UCCIEA0BAHUSA U PAJOCTH CaMOCTOSITEIBHOTO OTKPBITHS HOBOT'O 3HAHMS.

OnHa U3 IIaBHBIX 3a7ad (hU3MYECKOro oOpa3oBaHUs B CTPYKType oOmiero obpa3oBaHHs COCTOHMT B
BBISIBJICHUH U TTOATOTOBKE TAJIAHTJIMBBIX MOJIOABIX JIIOJIEH I IPOJOJIKEHNS 00pa30BaHMs U JaJIbHEHIIeH
npo¢eCCHOHATIBLHOMN IEATENIFHOCTH B 00J1aCTH €CTECTBEHHO-HAYUHBIX MCCIEJOBAHUN M CO3TaHUU HOBBIX



TexHosoruil. Ho He MeHee BakHOM 3a1a4eii siBisgeTcs: GOpMUPOBAHHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH

U UHTEpeca K HayKe Y OCHOBHOM Macchl 00y4YarolUXCsl, KOTOPbIE B JaJIbHEHIIEM OyAyT 3aHATHI B CAMBIX

pa3HooOpa3HbIX cdepax gesreabHOCTH. COrNacHO NPUHATOMY B MEXKIYHApOJHOM COOOIIECTBE

ornpeneneHuto, «EcrecTBeHHO-Hay4Hast IPaMOTHOCTb — 3TO CIIOCOOHOCTh YeJIOBEKa 3aHMMAaTh AKTUBHYIO

IPaKAAHCKYIO MO3UIIMIO 10 OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH,

U €ro0 TOTOBHOCTb HMHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMM HAeAMU. HaydyHO IpaMOTHBIA 4YeJIOBEK

CTPEMHTCSI y4aCTBOBATh B apryMEHTHPOBAHHOM OOCYXXICHHH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM

HayKaM M TEXHOJIOTUSM, YTO TPEOYyeT OT HEero cielyroIuX KOMIETEHTHOCTEH!:

—Hay4yHO OOBSICHATH SIBJIECHUS,

—OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS,

—MWHTEPIPETUPOBATD JAHHBIE M UCIIOJIB30BATh HAYyUHbIE JOKA3aTENbCTBA ISl IOy YCHHSI BBIBOIOB.»
W3ydenne (u3MKM CHOCOOHO BHECTH pEIIAIONINA BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH

IPaMOTHOCTH 00Y4aroLUXCsl.

[EJIN U3YUEHMA YUEBHOI'O I[TIPEJIMETA «®U3UKA»

Llenn wm3yueHuss QU3MKM Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHusi omnpenesneHsl B Konuenuuu
npenojaBanus ydyeOHoro mpeamera «®Dusmka» B 00pazoBaTEeNbHBIX OpraHu3anusax Poccuiickoit
denepanuy, peaau3yoLMX OCHOBHbBIE 00lIe00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPXKIEHHON pelIeHueM
Komnernu Mununcrepcera npocsemenus Poccuiickoii denepanyu, npotokon ot 3 nexadpst 2019 r. Ne [TK-
4BH.

Lenu n3yueHus: puU3nKu:

— (opMHpOBaHUE HHTEPECA U CTPEMIICHUS 00YUaIOIUXCsl K HAYYHOMY M3YyUEHHIO IPUPO/Ibl, pA3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPEACTABICHUH O HAy4YHOM METOoJle MO3HaHUA U (POpMHUpOBaHHE HCCIENOBATEIBCKOTO
OTHOLIEHHUSI K OKPY’KAIOLIUM SIBICHUSIM;

— (opMupoBaHUE HAYyYHOTO MHMPOBO33PEHHS KaK pe3yJbTaTa W3ydyE€HUS OCHOB CTPOEHHUS MaTepuH U
(GyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

—opMupoBanre yMeHUN OOBSICHATH SIBICHUS C HCIOJb30BAHUMEM (PU3MUECKUX 3HAHUM M Hay4HBIX
JI0Ka3aTeNbCTB;

—opmMupoBaHue npeacTaBIeHUH 0 posn (GU3KUKU IS pa3BUTHS APYTHX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHI;

—pa3BUTHE MPEACTaBIEHUII O BO3MOXHBIX cdepax Oyaymed npopecCHOHATBHON JesTeIbHOCTH,
CBSI3aHHOM C (M3UKOMH, MOATOTOBKA K JlajbHEMIIeMy 00y4eHHIO B 3TOM HAlpaBICHUH.

JlocTikeHne 3TUX Iiefiell Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUs 00ECHEUMBAETCS PpELICHHEM
CIIEYIOIINX 3a7a4:

—IpHOOpeTeHne 3HaHUW O JUCKPETHOM CTPOEHMH BELIECTBA, O MEXAaHHYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—omnucaHue U 00bsiICHeHNE (PU3MUECKUX SBICHUHN C CTIOIb30BAHUEM MOJyYEHHBIX 3HAHUM;

—OCBOCHHE METOJIOB PEIIEHUS IPOCTEHIINX pacuE€THBIX 3a]]a4 C UCIIOJIb30BaHUEM (PU3NYECKUX MOJEIEH,
TBOPUYECKUX U NNPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUN HaAOII0JaTh NMPUPOIHBIC SIBICHUS U BBINOJIHATH OMBITHI, JJAOOpaTOpHbIE pabOThHI U
9KCHEPUMEHTAIbHBIE UCCIIE0BAHUS C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB;

—OCBOEHHE TPUEMOB paboThl ¢ HMHpOpMaIel (GU3nIecKoro coaep kaHus, BKIOYas MHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3UKH; aHAINU3 U KPUTHYECKOE OLIECHUBaHUE UH(OpMaInH;

—3HAKOMCTBO co0 cepamu IpohecCUOHATTEHOM 1eATENbHOCTH, CBA3aHHBIMU C (PU3HKON, U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHUSAX (PU3NYECKON HAYKH.

MECTO YYEBHOI'O ITPE/IMETA «®HN3UKA» B YHEGHOM ITJIAHE

B cootBerctBUn ¢ ®I'OC OOO ¢usuka sBisieTcsi 0053aTeTbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. JlaHHas mporpamMma mpeaycMaTpuBaeT u3yueHue ¢u3uku B 00béme 238 4. 3a Tpu
roja oOyueHus 1Mo 249 B Heneno B 7 M 8 Kiaccax ¥ 1o 39 B HeAemo B 9 kimacce. B temarnueckom
MJIAHUPOBAHUM JUISI KaXKIOTO Kiacca NpPeNrosiaraercs pe3epB BPEMEHH, KOTOPBIA YUHUTENb MOXKET
HCIIOJIb30BaTh TI0 CBOEMY YCMOTPEHHUIO



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O IPEJMETA «®PU3UKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ydebHoro mnpeamera «®Pu3MKa» Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS JOJIKHO
oOecrieunBaTh  JOCTHIXKCHHE  CIENYIOIMX  JIMYHOCTHBIX,  METANpPEAMETHBIX W HPEAMETHBIX
00pa30BaTeNbHbIX PE3YJIbTATOB.

JIMHHOCTHBIE PE3VYJIbTATEI

Ilampuomuueckoe 6ocnumanue:
—TIPOSIBJICHHE WHTEPECca K UCTOPUU H COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (DU3UYECKON HAYKU;
—IIEHHOCTHOE OTHOIIICHHE K JOCTHXKCHHUSIM POCCHUUCKUX YUYEHBIX-(DU3UKOB. ['pakgaHCcKoe U TyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:
—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAYMMBIX M 3THUYECKHX IPOOJeM,
CBSI3aHHBIX C TPAKTUYECCKUM IMPUMEHEHHEM JOCTHKCHUHN (PU3UKU;
—OCO3HaHHUE BAKHOCTH MOPATHHO-3TUYECKUX MTPUHITUIIOB B ACATEIBHOCTH YUEHOTO.
Icmemuueckoe eocnumanue:
—BOCIIPUATHE ICTETUYECKUX KayecTB (PU3NYECKOM HayKu: €€ TapMOHHMYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.
Llennocmu nayunozo nosnanus:
—OCO3HAHUE IICHHOCTH (PU3NYCCKOW HAyKW KaK MOIIHOIO WHCTPYMEHTa TO3HAHWUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENILIEH COCTABIISIIOLIEH KYJIbTYPbI;
—Ppa3BUTHE HAYYHOM JTFO003HATEIBLHOCTH, HHTEPECA K UCCIIEIOBATEIBCKON AEATEIHHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 OJ1AZONONYHUA:
—O0CO3HAHUE IIEHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BAXKHOCTH
npaBui 0€30MacHOr0 IIOBEJICHHUS Ha TPaHCIOpPTe, Ha JIOporax, ¢ OJJICKTPUYECKUM U TEIUIOBBIM
000pyI0BaHHUEM B JIOMAITHUX YCJIOBUSX;
—c(OopMUPOBAaHHOCTh HaBbIKa pedIeKCHH, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TAaKOro e MmpaBa y
JIPYTOTO YeIOBeKa.
Tpyooeoe éocnumanue:
—AaKTUBHOE YYacCTHE B pPEIICHWU MPAKTHUYECKUX 3a7ad (B paMKax CEMbH, IIKOJBI, Tropoja, Kpas)
TEXHOJOTHYECKON U COIMANBbHON HAMpaBIEHHOCTH, TPEOYIOIIUX B TOM UKCIE U (PU3HMUECKUX 3HAHUII;
—MHTEPEC K MPAKTUIECKOMY H3YUCHHIO TTpodeccuil, CBI3aHHBIX C (PU3UKOI.
IKonozuueckoe socnumanue:
—OpHWEHTalNsI Ha IPUMEHEeHNE (PU3NUECKUX 3HAHUH IJIs1 PEIICHHS 3a7a4 B 00JIaCTH OKPYXKAIOIIEH Cpeibl,
MJIAHUPOBAHUS TOCTYIIKOB U OLIEHKH X BO3MOKHBIX MMOCIEACTBUH I OKPYKAIOIIEH Cpebl;
—OCO3HaHUE TI00ATBHOTO XapaKTepa SKOJOTUUECKUX MPOOJIeM U MyTeH UX PEeIIeHUsI.
Aoanmayusa o0yuarouiezoca K U3MEHAIOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOIL CPedbl:
—TMOTpeOHOCTh BO B3aWMOJCHCTBUM TIPU BBIMOJHEHWH WCCICAOBAHUN M TMPOEKTOB (HU3UUECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSIM JIPYTHX;
—TIOBBIIICHNUE YPOBHSI CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JACSITEIIbHOCTD;
—T1oTpeOHOCTh B )OPMUPOBAHUU HOBBIX 3HAHUMN, B TOM YHCIIe OPMYIUPOBATH UICH, TIOHSATHUS, TUTIOTE3bI
0 pU3MUECKNX 00BEKTaX U SIBICHUSX;
—oO0co3HaHue e(UIMTOB COOCTBEHHBIX 3HAHHUIA U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;
—IUTAaHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DH3NUYECKUX 3HAHMIA;
—CTpEeMJICHHUE aHAJTM3UPOBATh U BBISBIATH B3aUMOCBSI3U ITPUPO/IBI, OOIIECTBA M SKOHOMHKH, B TOM UHCTIE
C UCTOIb30BaHUEM (PU3UUECKIX 3HAHUN;
—OIICHKa CBOMIX JCHCTBUU C Y4YETOM BIHSHHS HAa OKPYXKAIOMIIYIO CpPEay, BO3MOXKHBIX TJIOOAThHBIX
MOCJIEACTBUH.
METAITPEJIMETHBIE PE3VYJIbTATHI
Yuueepcanvnuwvie noznasamenvnsie oeiicmeusn
bazosvlre nocuueckue oeticmeus:
—BBISABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBICHHIA);
—YyCTaHaBJIMBATh CYIIECTBCHHBIN MPU3HAK KJIacCU(DHUKAIIMN, OCHOBAHUS 1T 00OOIIEHHUS U CPAaBHEHNS,
—BBISABIISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHS B paccMaTpUBaeMbIX (DakTax, JAaHHBIX M HAOIIOJCHHUSIX,
OTHOCSIIUXCS K PU3NYECKUM SIBJICHUSIM;



—BBISABIIATh IPUYMHHO-CIICICTBEHHBIC CBSI3U NPU U3YYCHUU (PU3NUYECKUX SBICHUI U MPOIECCOB; ACNaTh
BBIBOJIBI C HCIOJb30BAaHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUU, BBIABUTATh THUIOTE3bI O
B3aMMOCBSI3SIX (DU3MYECKHUX BEIIMYUH;

—CaMOCTOATEIbHO BBIOMPATh CHOCcO0 pelieHus: yueOHoM (u3nueckoi 3a1aun (CpaBHEHHE HECKOJIbKHX
BApHAHTOB pEIICHUs, BBHIOOpP Hamboyiee MOAXOAAIMIETO C YYETOM CaMOCTOSITEILHO BBIICICHHBIX
KPUTEPHUEB).

ba3zosvie uccnedosamenwvckue oeticmaust:

—MCII0JIb30BAaTh BOIIPOCHI KaK UCCIIE0BATEILCKUNA HHCTPYMEHT MO3HAHUS;

—TIPOBOJIUTH 10 CAMOCTOSITEJIBHO COCTABJIIEHHOMY IIAHY OIIBIT, HECIOKHBIN (PU3NUECKU SKCIIEPUMEHT,
HEeOOJIBIIIOE HCCTeI0BaHNe (PU3HUECKOTO SIBIICHHUS,

—OLEHUBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTh HH(OPMALIKIO, TOTYUYEHHYIO B XO/I€ UCCIIeI0BAHUS WU
IKCIIEPUMEHTA;

—CaMOCTOATENbHO (HOPMYITHPOBATH OOOOIICHUS U BBIBOJIBI 10 pe3yiIbTaTaM MPOBEAEHHOTO HAOIIIOICHUS,
OTIBITA, UCCIICIOBAHUS;

—TIPOTHO3UPOBATh BO3MOXKHOE JalibHElIee pa3BUTHE (DU3MUECKUX MPOIECCOB, a TAKXKE BBIIIBUTaTh
MPEIITOJIOKECHUS 00 X PA3BUTHU B HOBBIX YCIOBHSX U KOHTEKCTAX.

Paboma ¢ ungopmayueti:

—TIPUMEHSTh PA3IUYHBIC METOJbI, MHCTPYMEHTBI M 3aIllpOChl TIPH MOWCKE W O0TOOpe WH(MOPMAIUU WA
JAHHBIX C YYETOM MPEATIOKEHHON yueOHOo# Gu3ndeckoi 3a1auu;

—aHaJM3UPOBaTh, CHCTEMATU3UPOBATh U MHTECPIPETUPOBATH MH(POPMAIUIO PA3IUIHBIX BUIOB U GOpM
MpEeJICTaBICHHUS,

—CaMOCTOSATEIHFHO BHIOMPATh ONTUMAIBHYIO (HOpMY MpeACTaBlIeHUs MHPOPMAIUU W WUTFOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMH CXEMaMH, JuarpaMmMamMu, MHOU TpaduKoil 1 UX KOMOUHAIIUSMHU.
Ynueepcanvnvie Kommynuxamuenwie oelicmeus

Obuwenue:

—B Xx0/¢ 00CYyXICHHUsI Y4eOHOro Marepuaia, pe3yIbTaToB JaOOpaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh
BOIPOCHI MO CYIIECTBY 00CYk/IaeMOil TeMbl U BhICKA3bIBaTh WJCH, HAlleICHHbIC HA pElIeHHE 33aud U
noJiIepKaHue 0J1arokenaTeIbHOCTH OOIIEHUS;

—COIMOCTAaBIISATh CBOU CYXKACHHUSI C CYKACHUSIMHU APYTUX YIaCTHUKOB AMANIOra, 0OHAPYKUBATh pa3Iundne U
CXOJICTBO ITO3HIIHIA;

—BBIpa)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—IyOJIMYHO  TIPEJCTABIATh PE3YJIbTATHl  BBIMOJHEHHOTO (DU3MYECKOTO OIbITa  (IKCIEPUMEHTA,
HCCIICJIOBAHMUSI, TPOCKTA).

Cosmecmuas oesmenbHOCHb (COMPYOHUYECMBO):

—TIOHUMaTh U HCIMOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW W WHIWBHUIYalbHON PabOTHI MPHU peIIeHUU
KOHKPETHOU (pU3u4ecKoit mpoOIemsl;

—TpUHUMATh 1€l COBMECTHOW JEATENbHOCTH, OPraHW30BbIBaTh ACUCTBUS MO €€ JOCTHUKEHHIO:
pacrpenenarb poiid, OOCYXJIaTh MPOLIECCHl U PE3yJIbTaThl COBMECTHOM pabOThI; 0000ImIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

—BBINTOJIHATH CBOIO YacTh Pa0OTHI, JIOCTHTas KadyeCTBEHHOTO Pe3ysibTaTa MO CBOEMY HANpPAaBICHUIO U
KOOPJMHHPYS CBOU ACHCTBUSI C APYTUMHU YICHAMHU KOMAH/IbI;

—OIIEHUBAaTh Ka4eCTBO CBOETO BKJIaJa B OOIMMHA TPOAYKT [0 KPHTEPHUSAM, CaMOCTOSTEIBHO
c(hOpMyJIUPOBAHHBIM YUYACTHHUKAMU B3aUMOJCHCTBHUS.

Yuueepcanvnvie pecynamuenvie oeiicmeusn

Camoopeanuzayus:

—BBISABIIATH MPOOJIEMBI B KU3HCHHBIX M YYCOHBIX CHUTYAIHsIX, TPEOYIOMUX I pelicHHs (HU3HUSCKUX
3HAHU;

—OPHUEHTHPOBATHCS B PA3IMYHBIX ITOIX0JIaX MPUHATHS PEIICHUH (MHANBUIYAIBHOE, IPUHSATHES PEIICHUS
B TpyMIIe, IPUHITHE PEIICHUN TPYIINOi);

—CaMOCTOSTEIBHO COCTABJIATh AITOPHTM pelieHUS (U3MYECKON 3aJadd WU IJIaHa WCCIICJOBaHUS C
y496TOM HMEIOIIHUXCS PECYpPcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IMpeajaraeMbie
BAPUAHTHI PEILICHUI;

—JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxonmponw (peghrexcus):



—J1aBaTh aJICKBATHYIO OIEHKY CHTYAIlUH U MpeAiarath IiaH e€ n3MEeHEHUS;

—OOBSICHATh MPHUYUHBI JOCTHKEHUS (HE IOCTHXKEHHUS) pe3yslbTaToOB JEATEIbHOCTH, JaBaTh OLEHKY
npuoOpeTEHHOMY OTIBITY;

—BHOCUTH KOPPEKTUBBI B JAEATEIHHOCTH (B TOM YHUCIIE B XOJ BBIMOJIHEHHS] (PU3NYECKOTO HCCIIETOBAHUS
WIH TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBIIUXCS CUTYAllMid, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKILUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIA U YCIIOBHSIM.

IOMOYUOHANBHDLU UHMETLIEKTN.

—CTaBUTH ce0sl Ha MECTO JIPYroro 4ejoBeKa B X0JIe CIopa WM AUCKYCCUU Ha HAyYHYIO TeMY, IOHUMaTh
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ipunsmue cebs u Opyeux:

—TIpU3HABATh CBOE MIPABO HA OMIMOKY MPH PelIeHUH (PU3MUECKHX 3a71a4 WU B yTBEPKICHUSX HA HAYUHBIC
TEMBI U TaKO€ K€ MPaBo APYroro.

I[MPEAMETHBIE PE3YJIbTATBI

7 kaace

[IpenmeTHbIC pe3yIbTaThI JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD y OOYUYAIOIIMXCSI YMEHU:
—MHCIOJIb30BaTh MOHATHUSA: (DU3UYCCKHE U XUMUYCCKHUE SBIICHHS; HAONIOACHHUE, SKCIEPUMEHT, MOJICTb,
TUIIOTEe3a; CIMHUIBI PU3NICCKUX BEIIMYUH; aTOM, MOJICKYJIa, arperaTHbie COCTOSIHHSI BemiecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe); MEXaHWYECKOEe JIBIKCHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE),
TPacKTOpHs, paBHOACHCTByIomass cwi, naepopmaunus (ynpyras, IIJJaCTHYECKas), HEBECOMOCTb,
COOOILAOIIUECS COCYIbI;
—pa3nmuyarh sBieHus (audQysus; TEIoBoe ABMKEHHE YACTHIl BEIIECTBA; PABHOMEPHOE JIBUKCHHE;
HEpPAaBHOMEPHOE JBHKCHUE; MHEPIMS; B3aUMOJICUCTBUE TEJ; pAaBHOBECHE TBEPABIX TEJl C 3aKPEIUIEHHOMN
OCBHO BpaIIIeHI/Iﬂ; Hepez[aqa aBJICHUA TBépZII:IMI/I TCJIaMU, )KUJKOCTAMMU U ra3aMu, aTMOC(i)epHOG JaBJICHHUC,
IJIaBaHUE TeJl; MPEBpAIICHUS MEXaHWYECKOW SHEPTHH) IO OINMCAHUIO UX XapaKTePHBIX CBOWCTB W Ha
OCHOBCE€ OIIBITOB, I[GMOHCTpI/Ip}IIOHH/IX JOTAaHHOC (1)I/I3I/I‘I€CKO€ SIBJICHUC,

—pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PM3MUYECKUX SIBJICEHUN B OKPYXKaloOIleM MHUpPE, B TOM 4YHCIIE
¢u3nyeckue SBIEHUS B MPUPOJIE: IPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKUBOW M HEXHBOI
IpUpOJIE; IEHCTBUE CUJIbI TPEHMS B NMPUPOAE M TEXHUKE; BIMSHHE aTMOC(HEPHOro JABJICHUS Ha KUBOU
OpraHu3M; IUIaBaHUE pbIO; pplYard B Teje YelloBeKa; NMPH 3TOM NEPeBOJUTH MPAKTHUECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBA/MIPU3HAKN (PU3NUECKUX SBICHUII;

—OIUCHIBaTh HW3YYEHHBIE CBOWMCTBA TeN U (DU3MUECKHE SIBIICHUS, HCIONb3yS (PU3NYECKHE BETUYMHBI
(macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, TyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIa
TSOKECTH, BEC TeJa, CUila TPEeHHUd, JAaBlieHue (TBEPAOTO Tela, KUAKOCTHU, raza), BHITATKUBAIONIAS CHIIA,
MexaHu4ecKkass padoTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PPHUIUEHT IMOJE3HOTO JEHCTBUS
MEXaHU3MOB, KHHETHYECKass W MOTEHLMAJIbHAs HHEPrus); NpH ONHCAHUU MPABUIBHO TPaKTOBATh
(U3UYECKUN CMBICIT HCIONB3YEMbIX BEIWYWH, WX OOO3HAYCHHUS] W €IUHUIBI (U3UYECKUX BEIUYHH,
HAXOAUTHh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIHUUHY C JIPYTUMH BEIMYUHAMH, CTPOUTH
rpauKu U3y4YEeHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITMYHH;

—XapaKTeprU30BaTh CBOICTBA TeJl, PUINUYECKUE SIBICHUS U MPOLIECCHI, UCIIOb3Ys MIPABUIIA CIOKEHUSI CUTT
(Bmonp omHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH ApxuMesa, MpaBHWIO PaBHOBECHs pblyara
(0110Ka), «30510TOE MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW 3HEpPTUHU; MpPU 3TOM J1aBaTh
CJIOBECHYI0 ()OPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTeMaTUYeCKOE BhIPaXKEHUE,

—OOBSICHATH (DU3HUECKUE SIBICHMSI, IPOLECCHl M CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTyalui
[IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBIABIATH IPUYUHHO-CICICTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE U3 1—2 JOTUYECKHX IIaroB ¢ onopol Ha 1—2 KM3y4eHHBIX CBOMCTBA (M3MUECKUX SBICHU,
(U3MUeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

—pemaTb pacuy€THble 3amaud B 1—2 neiicTBUsA, UCHOIB3Ys 3aKOHBI M (HOPMYIIBI, CBSA3BIBAIOIIME
(u3nyeckre BEeJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 33a4M 3alKChIBaTh KPATKOE yCIOBHE, MOJCTABIATh



¢du3nueckre BeIMUUHBI B POPMYIIBI U IPOBOAUTH PACUYETHI, HAXOIUTH CIIPAaBOYHBIC JaHHbIE, HEOOXOIMBbIE
JUI peUIeHus 3ajiay, OLIEHUBATh PEAMCTUYHOCTD MOyY€HHONH (PU3NYECKON BETMUNHBL;

—pacno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEUIUTH IMPU TOMOIIH (PU3NIECKHX METOJOB; B ONMMCAHUU
HCCJIEIOBAHMSI BBLACIATh MpPOBEpsieMOe MPEeAroiokeHue (TUMoTe3y), pa3iuyaTh U HUHTEPIPETHPOBATDH
MOJTyYEHHBIN PE3YJIbTAT, HAXOIUThH OIMIUOKHU B XOJI€ OTBITA, JIEAaTh BEIBOJBI 110 €r0 pe3yIbTaTaM;

—IIPOBOJIUTh OMBITHl O HAOMIONEHUIO (U3NYECKUX SBICHUNW WM (U3UYECKUX CBOWCTB TEII:
bopMyIHpOBaTh MPOBEPSIEMbIE TPEITOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYA0BaHNUS,
3aIMMCBIBATh XOJ1 OIBITA M (POPMYITMPOBATH BHIBOJIBL;

—BBINIOJIHATDH MPsIMble U3MEPEHUsSI PACCTOSHUSA, BPEMEHHU, Macchl Tella, 00bEMa, CHIIBI U TEMIIEPaTyphl C
UCTIOJIb30BAaHUEM aHAJOTOBBIX M IU(POBBIX MPUOOPOB; 3aMUCHIBATH TOKa3aHUS MPHOOPOB C yuETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUH;

—IIPOBOJIUTh UCCIIEI0BAaHUE 3aBUCUMOCTU OJHON (PU3MUECKON BETUYMHBI OT APYrOM C HMCIOJIb30BaHUEM
IOPSIMBIX U3MEPEHUH (3aBUCHMOCTH IIyTH PaBHOMEPHO JABMIXKYIIETOCS T€jda OT BPEMEHM JIBUKEHUS TeElla;
CHJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tejla, KauecTBa 0OpabOoTKHU MOBEPXHOCTEH Tel U He3aBUCUMOCTH CUJIbI
TPEHUs OT IUIOLIAJAN CONIPUKOCHOBEHMS TEII; CHIIbI YIIPYTOCTH OT Y UIMHEHUS IIPYKUHBI; BBITAIIKUBAIOIIECH
CHJIBI OT 00BEMa MOrpyKEHHOM YacTu Tesa U OT IVIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT NIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO; YCIOBUI IJIaBaHUs TEJl, YCIOBUI paBHOBECHS pblyara v
0JI0KOB); y4yacTBOBaTbh B IUIAHMPOBAHUU Y4YEOHOI'O HCCIIEOBaHMs, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHUs], CIIeAysl MPEUIOKEHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTAaThl IOJYYEHHOW 3aBHCHMOCTH
(Gu3nUecKux BEJMYMH B BHJIE NPEJIOKEHHBIX TAOMUI M IrpaduKoOB, JenaTh BBIBOJBI 10 pe3yjbTaTaMm
UCCIIEI0BAHMS;

—IIPOBOJINTH KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEIWYHH (IUIOTHOCTH BEUIECTBA KHUJIKOCTH U TBEPIOTO
Tejla; CWIa TPEHUs CKOJIBXEHUsA; [aBICHUE BO3JyXa; BBITAJKMBAIOLIAs CUJIA, ICUCTBYHOLIas Ha
HNOTPYXEHHOE B JKMJKOCTh Te€NO; KOI()(PUIMEHT IMOJIE3HOrO AEUCTBUS NMPOCTHIX MEXAaHU3MOB), CIEys
NPEeUI0KEHHON MHCTPYKIMHU: MIPU BBIOJHEHUN U3MEPEHUI COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATh 3HAYEHUE UCKOMOM BEJINYMHBI,

—Cc00:110/1aTh MpaBUJIa TEXHUKHN 0€30MacCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBaHHEM;

—YKa3bIBaTh IPUHIIHUIIBI JEHCTBHS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETP,
COOOIIAIOIIUECs: COCY/IbI, 0apOMETp, phIUuar, MOBUKHBIN U HEMOIBHKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

—XapaKTeprU30BaTh MPUHIUIIBI IEUCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOICTB € OOPOIl Ha
UX OMHCAaHUS (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO BOJIOMPOBO/IA, THAPABINYECKHM MTPecc, MAHOMETD,
BBICOTOMEp, TMOPIIHEBOM HACOC, apeoMETp), MCIONIB3Ysl 3HAHUSA O CBOMCTBAaxX (PU3WUYECKUX SIBJICHUU U
HeoO0X0ouMbIe (PU3HUECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;

—TpUBOANTH MpPHUMEpPHl / HAXOAUTh HH(OPMALMIO O MpUMepax MPAKTUUYECKOTO HCIOIb30BaHUS
¢u3nuecKkux 3HAHUI B MOBCEJHEBHOM JKM3HU JUIs obOecrieueHHs O€30MacHOCTH INpH OOpaleHuH ¢
npuOopaMu U TEXHUYECKUMHU YCTPOICTBAMH, COXpaHEHUS 30POBbs U COOJIOIEHUSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHNUS B OKPY KaIOLIEH Cpene;

—OCYUICCTBJIATH 0T60p NCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHCT B COOTBCTCTBHH C 3aJaHHBIM
IMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC

HMCIOIINXCA 3HAHUM | HYTéM CpaBHCHHA pPa3JIMYHBIX MCTOYHHUKOB BBIACIATH I/IH(i)OpMaHI/IIO, KOoTOpas
SABJISACTCA HpOTI/IBOpe‘{HBOﬁ WJIA MOYKET OBITh HCHOCTOBepHOﬁ;

—MCIOJIb30BaTh TPU BBHITIOJHCHUH YYEOHBIX 33JIaHUM HAYYHO-TIONMYJSIPHYIO JIUTEPATypy (U3UYECKOTO
COZIEp)KaHUs, CIIPABOYHBIE MATEPUAJIBI, PECYPCHI ceTU MIHTEepHET; BilaleTh NTPUEMAMU KOHCIIEKTUPOBAHHUS
TeKcTa, Mpeodpa3zoBaHusi HGOPMAIIUU U3 OJHONM 3HAKOBOW CUCTEMBI B APYTYIO;

—CO03/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHKOB
uHpopMauu (PU3MYECKOTO COAEp)KaHUS, B TOM 4YHCIE MyOJIMYHO JenaTh KpaTKUe COOOIIEHUsS



0 pe3yJibTaTaxX MPOCKTOB WJIA y‘-IGGHBIX HCCHGHOB&HHﬁ; OpHu 3TOM T'paMOTHO HCIIOJIB30BaTh I/I3y‘-IeHHblf/'I
MOHATUHHBIN anmapart Kypca (U3UKH, COTPOBOXKIAAThH BRICTYIIJICHHUE TTPE3CHTAIIUCH;

—IIpyU BBIIIOJIHCHUHA y‘-I€6HBIX IMPOCKTOB H I/ICCJIGI[OBaHI/If/'I pacnpeaciiaiTb 00s13aHHOCTH B rpymnic B
COOTBCTCTBHH C IIOCTABJICHHBIMHU 3aJad4aMH, CJICIHUTH 3a BBIIIOJJHCHHCM IIJIaHa HeﬁCTBHﬁ, aJICKBaTHO
OLICHUBATh COOCTBEHHBII BKJIal B JCATCIBbHOCTbL TIPYIINbI; BbICTPAUBATH KOMMYHHUKATUBHOC
BSaI/IMO,Z[efICTBHe, YUUThIBAsA MHCHHUE OKPYXAIOMIUX.

8 kiaacce

[IpenMeTHbIE pe3yabTaThl JOHKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y 00yUYaOIIUXCSl YMEHUI:

—MHCINONb30BaTh TOHATUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE [BI)KEHHE aTOMOB U MOJEKYI,
arperatHble COCTOSIHHS BEIIECTBA, KPUCTAIUTMUECKHUE U aMOp(HBIEC TeJla, HACHIIICHHBIN 1 HEeHACKIIIICHHBIH
nap, BJIQXKHOCTb BO3/yXa; TEMIIEpaTypa, BHYTPEHHsSS SHEPrusi, TEIJIOBOW ABUTaTelb; JIEMEHTApPHBIH
ANEKTPUUECKUHN 3apsiJl, JICKTPUUECKOE TMOJIE, MPOBOAHUKA U JAUDIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUN
TOK, MarHUTHOE TOJIE;
—pa3nuyarh SBIEHUS (TEIUIOBOE pACHIMPEHHE/CKATHE, Tervlonepeaada, TeIIoBOE pPAaBHOBECHE,
CMauMBaHME, KaNWUISPHBbIC SBJICHMS, UCHApeHUEe, KOHJEHCAIUs, IUIaBJICHUE, KpUCTaIU3alUs
(oTBEepaEeBaHUE), KUIICHHUE, TEIUIONEpeaaya (TerIoNpPOBOIHOCTh, KOHBEKIIUS, U3IIYUCHHE); dIICKTPU3AIUs
TeJ, B3aUMOJICHCTBUE 3aps/I0B, IEHCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICIICTBHE
MarHuTOB, IEWCTBHE MarHUTHOTO TOJIsI HA IPOBOJHUK C TOKOM) IO OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOe SBIICHHE;

—pacno3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3UYECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM 4YHCIIe
¢uznueckue SBICHUSI B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE U KAaNWUISPHBIE SIBICHUS B IMPHUPOJAE,
KPUCTAILJIBI B IpUpoe, u3nyuyeHue ColHia, 3aMep3anrue BOJ0EMOB, MOPCKHUE OpHU3bl, 00pa3oBaHKE POCHI,
TyMaHa, WHeEs, CHera; JJIeKTPUYECKHE SBJICHUS B arMochepe, DIEKTPUYECTBO JKUBBIX OpPTaHU3MOB;
MarHuTHOE noJie 3eMiid, aperd moacoB, pPOiIb MArHUTHOTO MOJIS [Vl )KU3HU Ha 3eMiie, ITOJIIPHOE CUSIHHE,
IIPYU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a]]auy B YUEOHYIO,

BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA/TIPU3HAKU (DU3HUECKUX SBICHUI;

—OMNMChIBaTh M3yYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SBICHMS, UCHONb3Yys (U3UUYECKHUE BETUUYHHBI
(TeMmiepatypa, BHyTPEHHSs1 SHEPIHsl, KOJIMYECTBO TEIUIOTHI, yAeIbHAas TEIMJIOEMKOCTh BEIIECTBA, YEIbHAS
TEIUIOTa IUIaBJICHUs, YAeTIbHas TEIUloTa MapooOpa3oBaHus, yJeNbHAas TeIIoTa CropaHus TOIUIMBA,
KOA(Q(UIMEHT TI0JIE3HOTO JIEUCTBUS TEIJIOBOW MAIllMHBI, OTHOCHTENbHAs BIIAXKHOCTb BO3/AYyXa,
JJIEKTPUYECKUN 3apsAJl, CUJIa TOKA, DJIEKTPUUECKOE HAIPSKECHUE, CONIPOTUBIICHUE IIPOBOAHUKA, YIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKA); MPU OMHCAHUM MPAaBUIBHO
TPaKTOBaTh (GPU3UUYECKUI CMBICI UCIIOJIb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHULIBI PU3NUECKUX BEINYMH,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BEIMUMHY C JIPYTUMHU BEIMUYHMHAMU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

—XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKUE SABJICHUS U MPOILECCHI, UCIOIb3YsI OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpHUH CTPOEHHUsI BEUIeCTBa, MNPUHIMUI CYyNEeprno3uluu mosied (Ha
Ka4eCTBEHHOM ypPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma Juis yyacTka 1en#, 3akoH Jxoyns—IJlenna,
3aKOH COXpAHEHUs PHEPIruM; MPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aIlUCHIBATh €ro
MaTEMaTU4YeCKOEe BBIPAKCHHUE;

—O0OBACHATH (PU3MYECKHEe MPOIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE M B KOHTEKCTE CUTyalluil MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPHUNHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 1—2
JIOTHYECKHX LIaroB ¢ OMmopoil Ha 1—2 M3y4eHHbIX CBOMCTBA (PU3MUECKUX SBJICHUHN, (PU3NUYECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

—pemaTb pacuy€THbIE 3aJaud B 2—3 JEWCTBUSA, UCHOJIB3Ys 3aKOHBI M (HOPMYIIBI, CBSA3BIBAIOIIME
(¢u3nyeckre BEIMUYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 33Ja4d 3allMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH
HEJI0CTAaTOK JAHHBIX JJIsl pEILICHHs 331a4H, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS €€ PelIeHus,
IPOBOJIUTHh pacuéTbl U CpPaBHUBATh IIOJIyYU€HHOE 3HAa4YeHUE (PU3NYECKON BEIUYMHBI C H3BECTHBIMHU
JAaHHBIMU;



—pacro3HaBaTh IPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIM (PU3MUYECKUX METOJIOB; HUCHOIB3YS
OIMCaHUE UCCICAOBAHMS, BBIACIATH IIPOBEPIEMOE MPEAIIOIOKEHNE, OLEHUBATh MPABUIBHOCTE IOPSAAKA
IIPOBE/ICHMS UCCIICIOBAHNUs, IEIATh BBIBOIBI;

—TIIPOBOJIUTH OMBITHI 0 HAOIIOACHUIO GU3UYECKUX SBICHHUM MM PU3NUECKUX CBOUCTB T (KaluUIIpHbIe
SBIICHHSI, 3aBHCUMOCTH JIaBJICHHSA BO3AyXa OT €ro o0béMma, TeMmmepaTypbl; CKOPOCTH Ipolecca
OCTBHIBAaHUS/HArpEBaHUs MPHU U3JIyYEHUHU OT I[BETA M3JIy4arollei/moriomaromneii ToBepXHOCTH; CKOPOCTh
UCIIApEHUsi BOJbI OT TEMIIEPATypbl KUAKOCTH W IUIOMIAAM €€ TOBEPXHOCTH; SJCKTPU3ALMS Tel U
B3aMMOJICICTBHE AJIEKTPUYECKUX 3apsiioB; B3aUMOJCHCTBHE IOCTOSHHBIX MAarHUTOB, BHU3yallW3allUs
MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB; JIEUCTBHSI MATHUTHOT'O MOJIsi HA TPOBOJIHUK C TOKOM, CBOMCTBA
JJIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJABHUIATENsl IOCTOSHHOTO TOKa): (OPMYyJIHpPOBAaTh IPOBEpPsSEMbIC
MPEIIOJIOKECHUSI, COOUPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBAHMS; OMUCHIBATH XOJ OIBITA H
¢dbopMyIIMpOBaTh BHIBOJIBI;

—BBIIIOJIHATE IIPAMBIE H3MCPCHHA TEMIICPATYPHI, OTHOCHUTEIIBHON BJIAXKHOCTH BO3yXa, CHJIbI TOKa,
HaIIPsKCHUA € UCIIOJIB30BAHHUEM aHAJIOTOBBIX HpI/I60p0B n JaT4UKOB (1)I/I3I/III€CKI/IX BCJIIMYMH, CPABHUBATH
PE3yJIbTaThl I/ISMepeHI/Iﬁ C y‘léTOM SaﬂaHHOﬁ a0COJIFOTHOM IOTPCIUIHOCTHU,

—IIPOBOAUTH UCCIICAOBAHNEC 3aBUCUMOCTHU OZIHOﬁ (1)I/ISI/I‘ICCKOI71 BCJIIMYHUHEBI OT I[perﬁ C HCIIOJIb30BAHUEM
IMPAMBIX HSMepeHI/Iﬁ (SaBI/ICI/IMOCTb COIIPOTUBJICHUA IIPOBOJHHKA OT €TI0 MJIMHBI, INIOIAAX ITOIICPCYHOI'O
CCUCHUA U YACIBHOI'0 COIPOTUBJICHUA BEIICCTBA TPOBOJHKUKA,; CHJIbI TOKA, UAYIICTO Y€PE3 IPOBOJAHUK, OT
HaIlps’KCHUA Ha I[MPOBOJHHUKE, HCCICAOBAHHUC IIOCICAOBATCIBHOIO MW IIApaJUICJIBbHOI'O COG,Z[I/IHCHI/Iﬁ
HpOBOI[HI/IKOB)I IIaHUPOBATh HMCCJICJOBAHUC, CO6I/IpaTI) YCTAaHOBKY W BBIIIOJHATH HU3MCPCHUSA, CICAYA
MMPEIJIOKCHHOMY IJIAHY, (I)I/IKCI/IpOBaTB PE3yJIbTaThbl HOqueHHOﬁ 3aBUCHUMOCTH B BUAC Ta6J'II/II_I n l"pa(bI/IKOB,
ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM UCCIICAOBAHUS,

—TMPOBOJUTh KOCBEHHBIE H3MepeHUs (U3NYECKUX BeNMMYMH (ylelIbHas TEIJIOEMKOCTh BEIIECTBA,
COMPOTUBIIEHUE TMPOBOJHUKA, pabOoTa M MOIIHOCTH 3JEKTPUUYECKOTO TOKA): IJIAHUPOBATH H3MEPEHHS,
coOMpaTh SKCMEPUMEHTATBHYIO YCTAHOBKY, CIEAYS MPEII0KECHHOW HHCTPYKIIMH, U BEIYUCIIATH 3HAYECHUE
BEJINYMHBI,

—Cc00:110/1aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYAOBAaHHEM;

—XapaKTeprU30BaTh MPUHIUIIBI IEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOICTB € OOPOIl Ha
UX ONHUCAHMS (B TOM YHUCIIE: CHCTEMa OTOILUIEHUS IOMOB, TUTPOMETP, MapoBasi TypOuHa,

amIiepMeTp, BOJBTMETP, CUETUMK DJICKTPUYECKON HHEpPIruu, 3IIEKTPOOCBETUTENbHbBIE IMPHOOPHI,
HarpeBaTeNIbHBIE JJIEKTPONPUOOPHI (IIPUMEPHI), AJIEKTPUUYECKUE NPEJOXPAHUTENIH; 3IIEKTPOMArHUT,
9JIEKTPOJIBUTATENIb TMOCTOSHHOTO TOKA), MCIOJIb3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX SBJICHUH U
HeoOXxouMble (PH3HUECKUE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEpUTENbHbIE MPUOOPHI IO cXeMaM |
CXEMaTUYHBIM PHUCYHKaM (KHJIKOCTHBI TEPMOMETp, TEpMOC, ICUXPOMETP, TUTPOMETp, JBHUTaTeib
BHYTPEHHEr0 CropaHHs, SJEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMbl JJIEKTPUYECKUX Iened cC
MOCJIEIOBATEIbHBIM U TapajljieIbHbIM COEJMHEHUEM 3JIEMEHTOB, pa3jinyas yYCIOBHbIE 0003HAUYEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

—TPUBOANTG TPHUMEPB/HAXOAUTh HWHPOPMAIMIO O TMpHUMEpax MPAKTUYECKOTO HUCIOIB30BaAHUS
(bU3MYEeCKUX 3HAHWW B TOBCEIHEBHOM JKM3HU I OOecredeHus: Oe30MacHOCTH TpH OOpaIIeHUH ¢
npruOopaMu U TEXHUIECKUMH yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS M COOJIIOICHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAIOLIEN CPENE;

—OCYIIECTBJIATh TMOWUCK WHGOpMAIMKU (PU3NYECKOTO COAepKaHus B ceTh VIHTEpHET, Ha OCHOBE
UMEIOITNXCS 3HAHUH U TyTEM CpaBHEHUS JJOTIOTHUTEIHHBIX UCTOYHUKOB BBIICTISATH MH(OPMAIIHIO, KOTOPAs
ABIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITH HEJIOCTOBEPHOI;

—MWCIHOJB30BaTh MPU BBIMOJHEHUH Y4EOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEparypy (pusmueckoro
COJIEpKaHus, CIIPABOYHBIE MAaTEPHUAIIBL, PECYPCHI ceTh VIHTEepHEeT; BIageTh NpUEMaMU KOHCIIEKTUPOBAHHUS
TEKCTa, mpeoOpa3oBaHus HHYOPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



—C03/1aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIECHHUs, 0000mas nHpOpMaIMIO U3
HECKOJIBKUX MCTOYHHUKOB (DU3NYECKOTO COAEPKaHMSA, B TOM YHCJIE MyOJHMYHO MPEICTABIATh PE3yIbTAThI
IPOCKTHON WJIM HCCIIEOBATENLCKOM JEATEIIbHOCTH; MPH 3TOM T'PAMOTHO HCIIOJIB30BaTh W3YyYEHHBIN
HOHSATUHHBIN anmapar Kypca GU3HKH, COIPOBOXKIATh BHICTYIIJICHUE MTPE3EHTALINCH;

—TIpH BBHIMOJIHEHUH YYEOHBIX MPOCKTOB M HCCIEIOBAHUN (PU3MUECKUX MPOIECCOB paclpeeisiTh
00513aHHOCTH B IpyIIE B COOTBETCTBHM C IOCTaBJICHHBIMU 3aJjauyaMH, CIECIUTh 3a BBIIIOJHEHHEM IUIaHA
JeMCTBUN M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JAESATEIHHOCTH TPYIIIBL;
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aMMO/IEHCTBHE, IIPOSIBIISAS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

9 kjacc

[IpenmeTHbIe pe3yIbTaThl JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Yy 0OYUAIOIIMXCSI YMEHUN:
—MCIIONb30BaTh IOHATHA: CUCTEMAa OTCUYETA, MaTEpUabHAs TOYKA, TPACKTOPHUSA, OTHOCHTEIBHOCTH
MEXaHMYECKOTO JBMKEHHUA, Aeopmanus (ympyras, IUIAaCTHUYECKas), TPEHUE, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KH; LIEHTP TKECTHU; aOCOIIOTHO TBEPIOE TEJO, LEHTP TAKECTH
TBEPJOTO TENa, PABHOBECHE; MEXAaHWYECKHE KOJEeOaHWsI W BOJHBI, 3BYK, WH(Pa3BYK H yJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIKala 3JIEKTPO-MAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CTEKTPBI UCITYCKaHUS U TIOTJIOIIEHHUS; aib(a-, 6eTa- 1 raMMa-u3Iy4eHns, H30TOIIbI, siJiepHasi SHEPTeTHKA;
—pa3nuyarth sBJICHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEHHOE ABMKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE TaJeHHE TeJ, PaBHOMEPHOE IBH)KEHHE II0 OKpPYKHOCTH,
B3aUMO/ICIICTBHE TeJl, peaKTUBHOE JBI)KEHUE, KOJeOaTeIbHOE IBUKEHUE (3aTyXarollle U BHIHYX/ICHHbIE
KoJIeOaHUs1), PE30HAHC, BOJHOBOE [IBUKECHHE, OTPAKEHHE 3BYKA, ODIEKTPOMArHUTHAS WHIYKIIHSA,
IPSIMOJIMHEMHOE PACIIPOCTPAaHEHHE, OTPAXKEHUE U NPEIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPaXKECHUE
CBETa, DA3JIOKEHUE OEN0ro CBeTa B CIEKTP U CIOKEHHE CIEKTPAIbHBIX LIBETOB, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOSHUKHOBEHHME JIMHEHYATOro CIEKTpa M3JIyuyeHHs) IO OMHUCAHUIO UX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PH3HUUECKOE SBJICHNUE;

—pacrno3HaBaTh IPOSIBICHUE M3YyUEHHBIX (U3NYECKUX SBICHUHM B OKpY’KarolleM Mupe (B TOM 4HCIe
¢u3ndeckue SBICHHUS B NPUPOAE: NPWIMBBI M OTJIMBBI, JBWXeHHE IUTaHeT COJIHEYHOM CcHCTEMBI,
PEaKTMBHOE JIBM)KCHHE JKMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHUE,
ceificMuUeckue BOJIHBI, I[yHaMM, 3XO, I[B€Ta TeJl, ONTHYECKHE SBJIECHUS B IMpPHPOJE, OMOIOTHYECKOE
JefiCTBHE BUJIMMOTO, YIbTParOoJIETOBOIO U PEHTI€HOBCKOIO U3TyUEHUI; €CTECTBEHHBIN paiiOaKTUBHBIN
($oH, KOCMUYECKHE JTy4H, PaAMOaKTUBHOE U3TyUEeHUE IPUPOJIHBIX MUHEPAJIOB; IEHCTBHE paOaKTUBHBIX
U3ITyYEHUI Ha OpraHHU3M 4YeJIOBEKa), PU ATOM MEPEBOIUTH NMPAKTUYECKYIO 3a7auy B y4eOHYI0, BBIIEISTh
CYLIECTBEHHbIE CBOMCTBA/IIPU3HAKU (PU3UUECKUX SIBICHUH;

—OMNKChIBaTh M3yYEHHBIE CBOMCTBAa Tel M (pU3MUECKUE SBICHMS, UCHONb3Yys (U3UYECKUE BETUUMHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHUE, TEpeMEILIEHUE, TyTh,
yIJI0Basi CKOPOCTb, CHJIa TPEHMsI, CHJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJIeHus], BeC
Teja, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHu4ecKas padoTa U MOIHOCTb, MOTEHI[HAJIbHAS SHEPTUA Tea,
MOJHATOTO HaJ IOBEPXHOCTHIO 3€MJIM, INOTEHLUMAIbHAs SHEPIHsl CHKATOM NPY>KUHBI, KUHETHYECKAs
SHEprus, NoJHas MeXaHW4ecKasi JHepIus, IepUoJl U YacToTa KoyieGaHuil, [UIMHA BOJIHBI, TPOMKOCTb 3ByKa
Y BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IPETOMIIEHUS CPEBI); IPU ONMCAHUH ITPaBHIIBHO TPAKTOBATh
buznyecKuit CMbICT UCIOIB3YEMBIX BEIMYHUH, 0003HAYEHUS U €IMHULIBI (U3UYECKUX BEIUYUH, HAXOJIUTh
(bopMyIIbl, CBA3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEJIMYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETHYNH;

—XapaKTepru30BaTh CBOWCTBA Tell, (PU3MYECKHE SBJICHHS M IPOLECCHI, UCIOIb3Ysl 3aKOH COXpPAaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TITOTEHMS, MPUHLHUI CYNEPHO3ULIHMHA CHJI, MPUHIUI OTHOCHUTEIHHOCTH
lNanunest, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3aKOHBI OTPAKEHUS U NPEJIOMIIEHHUS CBETa,
3aKOHBI COXPaHEHHUS 3aPsII0BOTO M MACCOBOT'O YUCEII IPH SJAEPHBIX PEaKLUAX; IPU 3TOM JaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPaKEHUE;

—OOBSICHITh (PU3UUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE CHTYaIlUil MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 2—3



JIOTMYECKHUX LIaroB ¢ OMOPO Ha 2—3 M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBJICHUN, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

—pemaTh pacuéTHbIC 3a7ayu (ONMHMpAIOIIMEcs Ha CHCTEeMYy W3 2—3ypaBHEHUI), MCHOIb3ys 3aKOHBI H
(bopMyibl, cBA3bIBalOIIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJayd 3alUChIBATh
KpaTKoe yCIIOBHE, BBIBIIATH HEAOCTAIONINE MIIM W30BITOUHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYJIHI,
HE00XO0IMMBIE ISl PELIEHMs], IPOBOUTh PACUEThl U OLICHUBATh PEAMCTUYHOCTD MTOJyYEHHOTO 3HAUEHUS
(bU3HYECKON BETUIMHBL;

—pacio3HaBaTb HpOGJIeMBI, KOTOPLIC MOXHO PCHIUTH IIPU IMOMOINH (bl/ISI/I‘IGCKI/IX MCTOJOB; HCIIOJIb3YyA
OIMMCAHUE HCCICAOBAHUSA, BBIACIIATh IIPOBEPACMOC IMPCAIIOTO0XKCHUE, OLCHUBATL IMPABUJIBHOCTE IIOpAAKaA
MMPOBCACHUA UCCIICA0BaHNMA, ACJIATh BBIBOAbBI, MHTCPIIPECTUPOBATL PE3YJIbTAThI H8,6JHOI[CHI/II71 " OIIBITOB,

—IIPOBOJIUTH OIBITHI O HAOIIOAECHUIO (DPU3UYECKUX SBICHUN WM (PU3MUECKHX CBOWMCTB Tell (M3yueHHE
BTOpOro 3akoHa HpI0TOHA, 3aKOHA COXpaHEHHUsI YHEPTUHU; 3aBUCUMOCTh TIeproJia KojaeOaHUi Mpy>KUHHOTO
MasiTHUKA OT Macchl rpy3a U KECTKOCTU MPYKHUHbI U HE3aBUCUMOCTb OT aMIUIUTYbl MaJbIX KoJeOaHul;
NPSIMOJIMHEHHOE pPACIpOCTPAaHEHUE CBETa, PA3JIOKEHHE OEeNOTr0 CBeTa B CHEKTP; HM3YYECHHE CBOWCTB
n300pa’keHMsl B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs IpeMeTa B coOHparolieil JuH3e; HabroieHue
CIUTOIIHBIX Y JIMHEHYATHIX CIIEKTPOB M3JIYUYCHHS): CAMOCTOATEIBHO COOUPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa 000pyA0BaHUs; OIHMCHIBATh XOJ] OIIbITA U €r0 pe3yJIbTaThl, ((OPMYIUPOBATH BBIBOIbI;

—IMpPOBOANUTH TPH HEOOXOJMMOCTH CEPHI0 MPSMBIX H3MEPEHH, OINpeAessis CpelaHee 3HaueHUE
U3MepsAeMoil BeMMYHHBI ((DOKYCHOE pacCTOSHHE COOMparomieil JTMH3bI); 00OOCHOBBIBATH BHIOOp criocoba
U3MEPEHHUS/U3MEPUTEIBHOTO TPHOOPa;

—IIPOBO/IUTH UCCIIEI0BAaHHE 3aBUCUMOCTEN (PU3MUECKUX BEIMUYUH C HUCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH
(3aBUCUMOCTb IyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HadaJlbHOM CKOpPOCTH; Iepuoja
KoJIeOaHUH MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH; 3aBUCUMOCTH yTIjla OTPa)KCHUs CBETa OT yrja
[aJIeHNUs U yrila IpeJOMIICHHUs OT yrja NaJeHus): INIAHUPOBATh HCCIEI0BAHNUE, CAMOCTOSATENIBHO COOMPATh
YCTAHOBKY, (PMKCHUPOBATh Pe3yJIbTaThl NOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHJIE TaOIMIl U
rpaduKoB, IeyaTh BBIBOJIBI 110 pE3yIbTaTaM UCCIIEIOBAHMUS;

—IIPOBO/IUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CpPEeIHsAs CKOPOCTh U YCKOPEHHE Tesla MpU
PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOIrO MaJeHusi, KECTKOCTh MPYXUHBI, KO3 ULIUEHT
TPEHUS CKOJBXEHHUs, MeXaHuyeckas paboTa M  MOIIHOCTb, 4YacToTa W MEepuoa KosebaHui
MaTeMaTUYeCKOIr0 U MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpAIOLIE JIMH3bI, PaJlOaKTUBHBIN
(GoH): mIaHUPOBATh U3MEPEHUs; COOUpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIINOJHATH W3MEPEHUS,
clenysl MpeUIoKEHHON WHCTPYKLMU; BBIYUCIATH 3HAUEHUE BEIMYMHBI U AHAIW3UPOBATH MOJYyUYEHHBIE
pE3yJIBTAThI ¢ YUETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHU;

—Cc00:110/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

—pas3in4aTb OCHOBHBIC MMPHU3HAKNU NU3YUYCHHBIX (1)H31/II-ICCKI/IX MO)ICJ'IGfII MaTCepuajibHasA TOYKa, a0COJIFOTHO
TBépHO@ TECJII0, TOYCYHBIN MCTOYHHUK CBE€Ta, JIy4, TOHKad JIMH3a, IUIaHCTapHasd MOACJIIb aTOMa, HYKJIOHHAA
MOZCIIb aTOMHOTO s11pa;

—XapaKTeprU30BaTh MPUHIUIIBI AEWCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOICTB ¢ OMOPOIl Ha
UX ONUCaHMs (B TOM YHCIIE: CIUAOMETP, JAaTUUKH [TOJIOKEHMSI, pACCTOSIHUS U YCKOPEHUS, PaKeTa, DXO0JIOT,
OUYKH, MEPUCKOI, ¢oToanmnapar, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa),
UCTIOJIb3Ys 3HAHUSI O CBOMCTBAX (PU3MUECKUX SBJICHUN M HEOOXOAUMble (PU3NYECKHE 3aKOHOMEPHOCTH;

—MHCIO0JI30BaTh CXEMBI U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOpOB M TEXHOJOTMUYECKHUX MPOIECCOB IMPHU PELICHUH Y4YEOHO-TPAKTHUECKUX 3a]ad; ONTHYECKHE
CXEMBI JJIsl IOCTPOCHUS N300pAKEHUH B TUIOCKOM 3epKajie U COOMpAIOIIe JINH3E;

—TMPUBOJUTh TNPUMEPBI/HAXOAUTh HMH(DOpPMAIMI0O O MpHUMEpax MPAKTHYECKOTO HCIIOJIb30BAHHMS
bu3nYeCKUX 3HAHW B TOBCEAHEBHOW KHU3HU HJsi oOecriedeHusi OE30MacHOCTH TMPHU OOpalIeHUH C
nprOOpaMu U TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHHUS 37I0POBBS U COOITIOJICHHUSI HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAIOLIEN CPELE;



—OCYIIECTBIISITh MOUCK WH(pOpManuu (HU3HUECKOTO COAEpKaHUsI B ceTH VHTEpHET, CaMOCTOSITEIBHO
dbopMynupys TMOHCKOBBIH 3alpoc, HAXOAUTh IMyTH ONpPENETICHHUs] JOCTOBEPHOCTH IOIYYCHHOU
uH(pOpMaIIMK HAa OCHOBE MMEIOIIUXCS 3HAHUI U TOTIOJTHUTEIHHBIX HCTOYHHUKOB;

—MCIONb30BaTh NMPHU BBHIMOJTHEHUH Y4€OHBIX 3aJaHUil HAYYHO-TOMYJISIPHYIO JIMTEpaTypy (HHU3HUEcKOro
COJIepKaHusl, CIPaBOYHbIE MaTEepHaIIbl, pecypchl ceTu VIHTepHeT; BiIaJeTh NpUuéMaMu KOHCIIEKTHPOBAHUS
TeKcTa, Mpeodpa3zoBaHusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MHGOPMAIIUU M3 HECKOJIbKHUX
UCTOYHUKOB (PU3UYECKOTO COJACpKaHMs, MyOIMYHO TPEACTaBIATh pPE3yJIbTaThl MPOSKTHOM MK
HCCJIEI0BATENBbCKON IEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3yUYECHHbBIN TOHATUMHBIN anmnapar
U3y4aeMoro paszaena (U3MKH M CONPOBOXKIATH BBICTYIUIGHHE MpPE3CHTAIMel C yuéTOM OCOOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.

COJAEP)KAHME YYEBHOTI'O ITIPEIMETA «®U3UKA»
7 kjacc

Paznen 1. ®usuka u eé pojib B IO3HAHUHU OKPY:KAKOIIEr0 MUpa

dusnka — Hayka o npupojne. SAsnenus npupoasl (MC1). dusuueckue sBICHHSI: MEXaHUYECKHUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. M3mepenue ¢uznyeckux BenuuuH. Pusnyeckue npudopsl. [lorpemHocTs
u3MepeHnii. MexxayHapoaHas CUCTEMA €IHMHMUII.

Kak ¢usuka u apyrue ecreCTBEHHblE HAayKd H3y4dalOT Hpupoay. EcTecTBeHHO-HAayuHBIH METO[
NO3HAHUS: HAOJIOJCHNE, TIOCTAHOBKA HAyYHOTO BOIIPOCA, OOBSICHEHHE HAOIIONAEMOTO SBICHHS B BUIC
TUIIOTE3Bbl, SKCIIEPUMEHT 110 MpoBepke runotes3. Onucanue GU3NYECKUX SBICHUN C OMOLIbIO MOJIETEH.
JdemoHcTpanuu
1. MexaHnyeckue, TEII0BbIE, dJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznyeckue NpudOpsl U IpoLeaypa MPSMBIX U3MEPEHNUN aHAJIOTOBBIM U LIU(POBBIM TPHUOOPOM.

3. V3mepeHue JambHOCTH MOJIETA Tena, OPOLIEHHOro FrOpU30HTalIbHO. OnpeieNieHne cpeiHero 3HaueHusl.
JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue LEeHbl JeIeHHs IIKAIbl U3MEPUTEIBHOT0 proopa.

2. 3mepeHune pacCTOSHUM.

3. 3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. 3Mepenue TeMneparypsl Ipy MOMOLIH KUIAKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.

6. IlpoBeneHue wuccineAoBaHUS [0 TPOBEPKE TUIIOTE3bl: JAIbHOCTh MOJETA IIAPHKA, ITYLIEHHOIO
TOPU30HTAJIBHO, TEM OO0JIbIIE, YeM OO0JIbIIe BHICOTA ITyCKa.

Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHNH BellecTBa

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. ONBITHI, T0Ka3bIBAIOLINE TUCKPETHOE CTPOEHUE
BELIECTBA.

JIBmkeHne vacTull BemiecTBa. CBSI3b CKOPOCTH JIBUKEHHMSI YacTUI[ ¢ TeMmieparypoil. bpoyHoBckoe
nBuxkeHue, Tuddys3us. BzanMoaelicTBre YacTUIl BEUIECTBA: MPUTSKEHUE U OTTAIKHUBaHUE.

ArperaTHble COCTOSTHUS BEIECTBA: CTPOCHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTAUTMYECKHUX) TEIL.
B3auMocBsI3p MEXIy CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemoHcTpanuu

1. HaGmoienue 6poyHOBCKOTO ABHKEHHS.

2. Habmonenue nuddysum.

3. Habnmronenue sBieHuid, 00BACHSIIOMUXCS MPUTSHDKEHUEM HIIH OTTAIKMBAHUEM YacTHIl BEIIECTBA.
JlaGopaTopHble padoThI U ONBITHI

1. Onenka aramMerpa aroMa METO0M PSZIOB (¢ UcIoNib30BaHueM (hoTorpadumii).

2. OnbITH O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKEHHUS.



Paznen 3. /IBuskeHue U B3aUMOAeCTBUE TeJl
Mexanndeckoe BuxeHne. PaBHoMepHOe 1 HepaBHOMEPHOE ABHKeHHEe. CkopocTh. CpenHsisi CKOPOCTh
MIpU HEPABHOMEPHOM JABUXKEHUU. PacuéT myTu U BpeMeHU JBUKEHUS.

SBnenue nHepuuu. 3aKOH HHEPIMU. B3anMoaeiicTBre Te Kak IpPUYUHA U3MEHEHUS] CKOPOCTH JBUKEHUS
ten. Macca kak Mmepa uHepTHOCTH Tena. [noTHoCTh BemecTBa. CBA3b INIOTHOCTH € KOJTUYECTBOM MOJIEKYJT
B eiMHMIIE 00BEMA BEIIECTBA.

Cuia Kak xapakTepUCTHKa B3auMojeicTBus ten. Cuiia ynpyroctd U 3akoH ['yka. M3mepenue cuiibl ¢
MOMOMUIBIO IMHAMOMETpa. SIBJIeHHe TAroTeHus U cuia TshkecTd. Cuia TshkecTH Ha Ipyrux mianerax (MC).
Bec Tena. HeBecomocTs. CrokeHHE CUJ, HAIIPABIEHHBIX IO OJHOW MpsMoW. PaBHOnEHCTBYOIIAs CUIL.
Cuna tpenus. Tpenue ckoabXeHUs U TpeHHe 1oKosl. Tpenue B npupoae u rexuuke (MC).
JdemoHcTpauuu
1. HaGmronenrne MexaHU4eCKOTo ABMKEHUS Tea.

2. U3mepeHune CKopoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

3. HabnroaeHue siBIEeHUs MHEPLIUU.

4. HabnroieHre u3MEeHeHUs1 CKOPOCTH MPHU B3aUMOJICHCTBUU Tell.

5. CpaBHEeHHE MacC 0 B3aUMOJICHCTBHUIO TEJl.

6. Ciio)KeHue CUJl, HalpaBJIEHHBIX 110 OJTHON IPSIMOU

JlabopaTopHbie padoThI U ONBITHI

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JABIIKEHHUsS (IIapUKa B KUIKOCTH, MOJEIH DJIEKTPUUYECKOrO
ABTOMOOWJIA U T. 11.).

2. OmpeneneHue cpeHell CKOPOCTH CKOMbKEHHs OpyCcKa WM MIapHuKa 110 HAKIOHHOM MIOCKOCTH.

3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHCUMOCTh pacTsikeHHs (IedhopMaliiu) Mpy>KUHBI OT MPHUIOKEHHOM
CHUJIBL.

5. OnbIThl, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh CUJIbl TPEHUS CKOJBXKEHHA OT Beca Tejla M Xapakrepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Jasnenue. CriocoObl YMEHBIIICHHSI U YBEIHUEHUS AaBieHus. JlaBieHue ra3a. 3aBUCUMOCTb JaBJICHUS
raza oT o0béma, Temmneparypsl. [lepegaua naBneHust TBEPABIMU TEJIAMH, KUJIKOCTSIMHU W Ta3aMH. 3aKOH
[Tackans. [THeBMaTHYeCKE MAIIMHBL. 3aBUCUMOCTH JIABJICHHUS KHUAKOCTH OT ITyOUHBI. [ MIpocTaTH4eckuii
napajokc. Coolmiatomuecs: cocybl. [ uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe naBieHue. [[puunHbI CyecTBOBaHMS BO3IYIIHON 000710YKH 3eMITH.
Onpit Toppuuemnu. M3mepenue arMochepHOTo JaBiieHHs. 3aBUCUMOCTh aTMOC(HEpPHOTO J1aBJICHHUS] OT
BBICOTHI HaJl ypoBHEeM Mops. [IprOops! 1is u3MepeHus aTMOCepHOTo 1aBIeHUS.

JlelicTBHE KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX Teso. BrITamkuBaromias (apxuMenoBa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.
JdemoHcTpanuu
1. 3aBUCHMOCTD JaBJ€HUs ra3a OT TEMIIEPATyphl.
. [lepenava naBneHus )KUIKOCTHIO M Ta30M.
. CooOmraromiuecst COCy/Ibl.
. 'mapaBinueckwmii npecc.
. [IposiBnenue nerictBus atMochepHOTo TaBICHHUS.
. 3aBUCUMOCTD BBITAJIKUBAIOIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH Tella U TFIOTHOCTH KUIAKOCTH.
. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOU KUJKOCTH.
. YcrioBue MU1aBaHus TEN: TUIaBaHUE WJTU TTOTPY>KEHHE Te B 3aBUCUMOCTH OT COOTHOIIEHUS TIIOTHOCTEN
TeJa U KUJIKOCTH.
JlaGopaTopHblie padoThI U ONBITHI
1. UccrnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHON B )KHJIKOCTh YaCTH Tela.
2. OnpeneneHue BoITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEN HA TEJIO, TOTPYKEHHOE B )KUIAKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITATKHUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MACChI Tela.
4. OnbIThI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH,
0T 00bEMa NOTPYKEHHON B JKUAKOCTh YACTH TEJIA M OT MJIOTHOCTH KHUJIKOCTH.
5. KoHcTpynpoBaHue apeomeTpa Wi KOHCTPYUPOBAaHUE JIOJKU U ONPEJEICHUE €€ IPy30M0IbEMHOCTH.
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Pazgen S. Pabora u MOIIHOCTH. JHEPrust

Mexanunueckas pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: phIuar, 6JI0K, HaKJIOHHAs TNIOCKOCTh. [IpaBuiio paBHOBecus poryara. [Ipumenenue
MpaBUJia paBHOBECHS pbryara Kk OJOKy. «3oi1oToe mpaBmio» mexaHukd. KIIJ[ mpocThIx MexaHH3MOB.
[TpocTheie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. Kunetnueckass M noTeHUManbHas 3Heprus. lIpeBpaiieHue oaHOro BHAA
MEXaHUYECKON SHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPIUHU B MEXAHUKE.

JdemoHcTpauuu

1. [IpuMepsl MPOCTHIX MEXAaHU3MOB.

JlaGopaTopHble padoThI U ONBITHI

1. Ompenenenue pa®OTBl CHIIBI TPEHUS TNPH PABHOMEPHOM JIBIKCHHM Tela MO TOPU3OHTAIBHOMN
MIOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Usmepenne KIIJI HakIOHHOM MJIOCKOCTH.

4. 3yueHue 3aKk0OHa COXPaHEHUSI MEXaHUYECKON IHEPIHH.

8 kiaacce

Pa3nes 6. TenJioBble siBJIeHUs!

OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHs BellecTBa. Macca U pa3sMmepbl
aTOMOB U MoJieKyd. OIbIThI, MOATBEP)KIAIOIIUE OCHOBHBIE IOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mogenu TBEPAOTO, JKUAKOTO U Ta3000pa3HOr0 COCTOSHUH BemecTBa. Kpucrammdeckue u aMmopQHbie
tesa. OOBsICHEHUE CBOMCTB ra3oB, JKUAKOCTEH M TBEPIABIX TEI HA OCHOBE IMOJIOKEHUH MOJIEKYJSIPHO-
KUHeTH4Yeckol Teopuu. CMaurBaHUE U KallWJUIIpHBIE siBJIEHUS. TeIaoBoe paclIMpeHue U CKaTHeE.

Temnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YaCTHULL.

Buytpennsas sHeprusa. CrnocoObl M3MEHEHHUs BHYTPEHHEH SHEpruM: Terionepenaya U COBEpIICHHE
paboThl. Buasl Temonepeaayun: TeIIONPOBOIHOCTb, KOHBEKIMS, U3TyYSHHUE.

KonnuectBo Temnotel. YienbHas TEMIOEMKOCTh BeEIIEeCTBA. TemIooOMEH M TEIJIOBOE PaBHOBECHE.
YpaBHeHUEe TeII0BOro H6anaaHca.

[InaBneHne u OTBEepJAEBAaHUE KPUCTAUIMYECKUX BEIIECTB. YIeJbHas TEIJIOTAa IUIABJICHMS.
[Tapoo6pazoBanue u konaeHcauus. Vcnapenue (MC). Kunenue. YaensHas Temiora napooOpa3oBaHMUs.
3aBUCUMOCTh TEMIIEpATYphl KUIIEHUS OT aTMOC(HEPHOT0 AaBlieHUs. BiaaxkHOCTh BO3/1yXa.

OHeprus ToIMBA. Y IebHasl TEMJI0Ta CTOPAHHUS.

[Mpunuunsr pabotsl TemnoBeix aAurareneil. KIIJ[ TeroBoro. TemyoBele aBUrateny M 3amiura
okpyxaroreii cpensl (MC).

3aKoH COXpaHEeHMsI U MIPEBPALCHHs SHEPTUHU B TeIIOBBIX npoueccax (MC).

JdemoncTpanuu

1. HaGmronenne 6poyHOBCKOTO JBHKEHUS.

. Habmronenue nuddysun.

. Habmroienue siBieHnii cMauMBaHus U KalWUISIPHBIX SBJICHUH.

. HabGnroienue TemioBoro pacuMpeHus Tell.

. IsMeHeHue naBiieHns ra3a npu U3MEeHEHUU 00bEMa U HarpeBaHUU WIIH OXJIaKICHHH.
. IIpaBuiia u3amMepeHus TeMIeparypsl.

. Buasl Teronepenaun.

. OxnaxieHre npu COBEPLICHUN pabOTHI.

. HarpeBanue npu coBepiiieHUN paboThl BHEITHUMH CUIIaMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMUHbIX BELIECTB.

11. HabGnronenue KuneHus.

12. HabnrozieHrne noCTOSIHCTBA TEMIIEPaTyphl MPH IJIaBICHUH.

13. Mozaenu TEII0BBIX IBUTATENICH.

JlabopaTopHbie pad0oThI U ONBITHI

1. OnpITH O OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TTPUTSHKCHUSI.
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2. OnbIThI MO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOW COJIM UJTH caxapa.

3. OnbITHI 10 HAOTIOACHHUIO TEIIJIOBOTO PACITUPEHUS Ta30B, )XKUIAKOCTEH M TBEPBIX TEJ.

4. OnpeneneHue AaBICHUS BO3AyXa B OAJUIOHE IINPHIIA.

5. OmbITE, JIEMOHCTPHPYIOIIME 3aBUCHMOCThH JAaBJICHHUS BO3JyXa OT €ro oO0béMa M HAarpeBaHUs WU
OXJIQXKCHHSL.

6. IIpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JJIUHBI CTOJIOMKA )KHIKOCTH B TEPMOMETPHUUYECKON TPpyOKe
OT TeMIIePaTyphl.

7. HabGmroienne u3MeHeHUs BHYTPEHHEH SHEPTUH TeJla B PEe3yJIbTaTe TEIUIONEpeaadnd U padoThl BHEITHUX
CHIL.

8. HccnenoBanue SBIEHUS TEIIOOOMEHA IMPU CMEIIMBAHUN XOJIOTHOU U TOPSTYEH BOJIBI.

9. OnmnpeneneHue KOJWYECTBA TEIUIOTHI, ITOJIYYEHHOTO BOJOH TIPH TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIUIUHAPOM.

10. Onpenenenue yneabHON TEMIOEMKOCTH BEUIECTBA.

11. UccnenoBanue nporecca UCapeHusl.

12. Onpenenenre OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIIOTHI MIABJICHUS JIbJA.

Pazjnen 7. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

Onektpusanus Ten. JIBa poja 3JIEKTpUUECKUX 3apsiioB. B3anMoneicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aMMOJEUCTBUS 3apsyKEHHBIX TEJI OT BEJIMYMHBI 3aps/I0B U PACCTOSHUS
MEX]y TeTIaMH).

OnexTpuueckoe nosie. Hanpsok€HHOCTH anekTpudeckoro nods. [IpuHIun cynepno3uiuu 31eKTpUIecKX
noJieit (Ha KaueCTBEHHOM ypPOBHE).

Hocurenu »snexTpuueckux 3apsAaoB. OJEMEHTapHBIA d3ieKkTpuueckuil 3apsia. CTpoeHue aToma.
[IpoBOIHUKY M AUBJIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUECKOIO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO
TOKa. MICTOUHHUKM OCTOSHHOTO TOKA. JIeHCTBUS SIIEKTPUUECKOTO
TOKa (TEIJI0BOE, XUMUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUN TOK
B XKMJIKOCTSIX U razax.

Onektpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoONpoTHBIEHHE TNPOBOJHUKA.
VY nenpHOE cONpOTUBIIEHKE BellecTBa. 3akoH OMa aiis yuacTka nend. IlocnenoBarenbHoe U napajiesibHOe
COEIMHEHHE MPOBOTHUKOB.

PabGota M MOIIHOCTH 3JeKTpUUecKoro Toka. 3akoH Jlxoyns—IJleHna. OiekTpuueckue Lenu |
NOTPEOUTENH dIEKTPUUECKOl 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

[TocrositHHBIE MarHuTHL. B3anMonelicTBrE MOCTOSHHBIX MarHUTOB. MaruuTHoe nosue. MaraurHoe mnosie
3eMiu U €ro 3HaueHue A Ku3HU Ha 3emuie. OnbIT Opcerea. MarHuTHOE 1oJie IEKTPUUYECKOTO TOKa.
[IpuMeHeHrEe RIIEKTPOMArHUTOB B TEXHUKE. J[eHCTBME MarHUTHOIO MOJsSI HAa IPOBOAHHUK C TOKOM.
DNeKTpOoABUTaTEIb OCTOSIHHOTO TOKa. Vcrosib30BaHKe JIEKTPOABUraTeNel B TEXHUUECKUX YCTPOHCTBAX
Y Ha TpaHCIOPTE
JdemoHcTpanuu
. DnexTpu3anus Tell.

. JIBa poJia 3JIeKTpUUECKHUX 3apsAI0B U B3aUMOJICICTBHE 3apsSyKEHHBIX Tell.
. YCTpOUCTBO U JEHUCTBUE IEKTPOCKOIIA.

. DNeKTpocTaTuuecKass HHAYKIHS.

. 3aKOH COXpaHEHMsI DJEKTPUUECKUX 3apsI0B.

. [IpOBOAHMKY U TUANEKTPUKH.

. MoziennpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO OIS

. IICTOYHMKH TOCTOSHHOTO TOKA.

. JleicTBUA 2IIEKTPUYECKOTO TOKA.

10. DnexTpruyecKuii TOK B )KUAKOCTH.

11. I'a30BBIit pa3ps.

12. 3MepeHne cuiibl TOKa aMIIEpPMETPOM.

13. MI3mepeHune IIeKTpUYECKOro HapsHKEHNS BOIBTMETPOM.
14. PeoctaTt u Mara3uH cOnpOTUBIICHU.
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15. BzauMopeiicTBuE TOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ieJICHHs TTOJIFOCOB MarHUTA.

17. MonenupoBaHUuE MAarHUTHBIX TOJIEH TOCTOSTHHBIX MarHUTOB.

18. OnbiT Opcrena.

19. MarauTHOE 110J1€ TOKA. DJIEKTPOMArHur.

20. JleiicTBME€ MarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeNb OCTOSHHOTO TOKA.

JlaGopaTopHble padoThI U ONBITHI

1. OnbITHI 10 HAOTIOCHUIO 3JIEKTPU3ALUU TNl MHAYKLIKEH U PU CONMPUKOCHOBEHUU.

2. UccnenoBanue ACUCTBUS 3IEKTPUUYECKOTO MOJISI HA MPOBOJHUKHU U AUAJICKTPUKH.

3. COopka u mpoBepKa padoThI IEKTPUUECKON IIEMH MMOCTOSHHOTO TOKA.

4. I3mepeHnue u peryJiMpoBaHUE CUITbI TOKA.

5. U3mepenue u peryaupoBaHue HaAIPsHKCHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHMS PE3UCTOPA U
HaIIPSKEHUSI HAa PE3UCTOPE.

7. OnBITHL, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD 3JIEKTPUUECKOTO COTIPOTUBIICHUS ITPOBOIHUKA OT €T0 JIJTUHBI,
IJIOLAIY TIOTIEPEYHOTO CEYEHHS M MaTepuala.

8. [IpoBepka mpaBmia CI0KEHUST HATPSHKEHUH TIPU MOCIEI0BATEIIbBHOM COSAMHEHUH JABYX PE3UCTOPOB.
9. IlpoBepka npaBuia AJid CUIIbl TOKA MPU MAapaJLIEIbHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenue paboOThI JIEKTPUUECKOTO TOKA, UYIIETO YepPe3 PE3UCTOP.

11. Onpenenenre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIAEMON HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UJTYIIETO Yepe3 JaMIIOUKY, OT HAIPsHKEHUS Ha HEl.

13. Onpenenenue KII/I narpeBarens.

14. VccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSIHHBIX MAarHUTOB.

15. VI3yueHue MarHuTHOTO MOJISI TIOCTOSSHHBIX MAarHUTOB IIPU UX OOBbEIUHEHUH U Pa3e/iCHUH.

16. UccnenoBanue NeWCTBUS DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJECHCTBHS KAaTYLIKH C TOKOM M MarHuta OT
CHUJIBI TOKA Y HAIIPaBJICHUS TOKA B KAaTYIIKE.

18. 3yueHue AeiCTBUS MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

19. KonctpyupoBanue U u3ydueHue paboThl JIEKTPOIBUTATEIS.

20. Uzmepenne KIIJ] a51eKTpoABUraTEIbHON YCTaHOBKH.

9 kjaacc

Pa3nen 8. Mexanuyeckue siBJIeHUSA

Mexanudeckoe nBmkeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JIBWXEHUs. PaBHOMEpPHOE NPSAMOJIMHENHOE ABWKEHHE. HepaBHOMEpPHOE MPSAMOJIUHENHOE IBHKECHUE.
CpenHsis 1 MTHOBEHHAs CKOPOCTH TeJia PU HEPABHOMEPHOM JIBUXKEHUH.

Yckopenue. PaBHoyckopeHHOE npssMonHeliHoe nBrxkeHne. CBoOoaHoe manenue. OnbiTel ["amues.

PaBHOMepHOE nBMkKEeHHE TO OKpykHOCTH. Ilepuox m wacrora oOpamenus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

[TepBe1it 3akoH Herorona. Bropoii 3akon Herotona. Tpernii 3akon HerotoHa. [IpuHnmn cyneprno3unuun
CHUJL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHuUs: cujla TPEHHS CKOJIbKEHUS, CHJIa TPEHUS MOKOs, IPyTHe
BU/IbI TPEHUSI.

Curna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOHOTO TajeHus. J|BrKeHne miaHeT
BokpyT Connua (MC). [lepBast kocMHuueckasi CKOpocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue wmatepuanibHONW TOYKW. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecme TBEpAOro Tema
3aKpEIUIEHHOM OChIO BpaleHuss. MoMmeHT cuibl. LIeHTp TsxkecTH.

Nmnynsc tena. M3menenne mmnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHsS UMIyJbca. PeakTMBHOE
nemwxenue (MC).

Mexannueckasi pabota U MOIIHOCTh. PaGora cunm Tspkectd, ympyroctd, TpeHus. CBsi3b DHEPrUH U
pabotel. [loTeHIIMaNbHAS SHEPTHS Tela, MOAHITOTO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHnanpHas SHeprus



ckaroil npyxuHsl. Kunetnueckas sHeprus. Teopema 0 KMHETHMYECKOM PHEPrUM. 3aKOH HM3MEHEHHUS U
COXPaHEHMs MEXaHUYECKOM SHEPIHH.

JdemMoncTpanuu

1. HaGnroieHne MexaHn4ecKoro IBUKEHUs Tella OTHOCUTENBHO PAa3HbIX TEN OTCUETA.

2. CpaBHeHHE ITyTe U TPACKTOPHIA ABMXKEHHSI OJTHOTO M TOTO K€ TeJla OTHOCUTENIBHO PAa3HBIX TEJ OTCUETA.
3. VI3mepeHue CKOpPOCTH M YCKOPEHMSI TPSIMOJIMHEHHOT O IBUKEHHUS.

4. UccnenoBanue MpU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaGmroieHue JBM>KEHUS Tela 0 OKPY>KHOCTH.

6. HaOmioeHne MeXaHWYeCKHMX SIBJICHUHM, MPOMCXOINAIIMX B cucteme orcuéra «Tenexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JBI)KEHHH OTHOCHTEIIEHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHMS TeJla OT MACChI TeJla M JIeMCTBYIOIEH Ha HErO CUJIbI.

8. HabGnroneHue paBeHCTBa CUJI IIPU B3aUMOJEHCTBUM TE.

9. 3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUYKEHUH.

10. Ilepenaua umnysbca Npu B3aUMOJEHCTBUM TEN.

11. [IpeoOpa3oBanust 3HEPTUU NPH B3aUMOACHCTBUH TEIl.

12. CoxpaHeHue UMITyJIbCa MPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITyJIbca IIPH a0COIIOTHO YIPYTOM B3aUMO/ICHCTBHH.

14. HaGnroneHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHrne MEXaHUYECKON SHEPTUU MPU CBOOOIHOM MaJCHUU.

16. CoxpaHeHne MEXaHUYECKOM 3HEPTUU IIPU IBUKEHUH TeJIa 107 IeHCTBUEM NPY>KUHBI.
JlaGopaTopHble padoThI U ONBITHI

1. KoncTpympoBanue TpakTa Ui pasroHa W JAIBHEHIIEro PaBHOMEPHOTO JBIDKCHHS IIApUKa MU
TEJICKKH.

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJIbKEHUS OpycKa WM JABM)KEHMS IIApUKa O HAKIOHHOM
IUIOCKOCTH.

3. Ompenenenne yCKOpeHHs Tea Mpyu PaBHOYCKOPEHHOM JIBIYKECHHH 1O HAKIIOHHOH IJIOCKOCTH.

4. WccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBHKEHMM 0O€3 HadaJbHOMH
CKOpOCTH.

5. [IpoBepka runoTesbl: €ciiv pH PAaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauaJabHON CKOPOCTHU ITyTH OTHOCSTCS
KaK psii HEUETHBIX YHCEII, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

6. MccnenoBanne 3aBUCMOCTH CHIIBI TPEHHUSI CKOJIBLKEHUS OT CUITbI HOPMAJIbHOT'O JIaBJICHHUS.

7. Onpenenenrie KO3PPUIMEHTA TPEHUS CKOJTBKEHUS.

8. Onpenenenune )KECTKOCTH NPY>KUHBI.

9. Ompenenenne pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHUH Tella MO TOPU30HTAIBHOU
HOBEPXHOCTH.

10. Ompenenenne pabOTHl CUJIBI YIPYTOCTH MPU MOABEME TPy3a C UCIOIH30BAHUEM HETOJBUKHOTO U
HOJBU>KHOTO OJIOKOB.

11. 3yyenue 3akoHa COXpaHEHHS YHEPTUH.

Paszpnen 9. Mexann4yeckue KoJ1e0aHUA U BOJHBI

KonebarensHoe aprmwxeHne. OCHOBHbIE XapaKTEPUCTHKH KOJEOAaHWM: MEpUOJ, 4acTOTa, aMILTUTY/A.
MaremaTnueckuil U Ipy>KMHHbBIN MasTHUKH. [IpeBpaliienue sHepruu npu KojaedareIbHOM JBUKECHHUH.

3aryxatomue Konebanus. Beinyxaennsle konebanus. Pezonanc.

Mexanndeckne BOoiHBL. CBOMCTBA MEXaHMYECKUX BOJH. IIposonbHBIE M momepedHble BOJIHBL. JlnmHa
BOJIHBI U CKOPOCTb €€ pacnpocTpaHeHHs. MexaHUYecKnue BOJIHBI B TBEPAOM TeJl€, CEHCMUYECKUE BOJIHBI
(MC).

3ByK. 'poMKOCTb 3ByKa U BbicOoTa TOHA. OTpaxkeHue 3Byka. UH(ppa3ByK U yIbTpa3ByK.

JdemoncTpanuu

1. HaGmroienue koneGaHuii Tes MO JeHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. Habmoienue xonebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGmroieHue BBIHYKJICHHBIX KOJI€OaHUN 1 pEe30HAHCA.

4. PacipocTpaHeHue NpOJ0IbHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIHN).

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHI pE30HAHC.



JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenrie 4acTOTHI U TTEPHO/Ia KoJIeOaHNH MaTEMAaTHIECKOTO MasSTHHKA.

2. OnpeneneHne 4acTOTHI U MepHoJia KoileOaHUH PyKUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TepUoa KOJIeOaHNH MOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOAHUI MPYKUHHOTO MassTHUKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHHI rpy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a.

6. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD IIEPHOa KOJIeOaHui Py >KMHHOTO MasgTHUKA OT MacChl Ipy3a
1 KECTKOCTHU TIPYIKUHBI.

7. U3mepenne ycKkopeHus CBOOOHOTO MaICHHUS.

Pazgen 10. JjieKTpOMarHuTHOE 1MOJIE€ M DJIEKTPOMATHUTHBIE BOJIHBI
Oneitel @apanesd. fIBieHuE 3IEKTPOMarHUTHOW MHAYKIMU. DiiekTporeHeparop. Croco0s! MmojydyeHus

INEKTPUYECKON SHEPTrUuu. DNEKTPOCTAHIIUY HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.
DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMAarHUTHbIE BOJNHBI. CBOWMCTBA 3JE€KTPOMAarHUTHBIX BoJH. Illkana

3JIEKTPOMAarHUTHBIX BOJIH. VICII0Ib30BaHNE 37IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

JleMmoHCTpamumn

1. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW WHIYKITUU.

2. Onbitel Dapanes.

3. 3aBHCUMOCTb HANpaBICHUS UHIYKIIMOHHOIO TOKA OT YCJIOBHUI €ro BO3HUKHOBEHUS.

4. DnexTporesepaTop MOCTOSIHHOTO TOKa.

5. CBolicTBa 3JI€KTPOMAarHUTHBIX BOJIH.

6. BonHoBBIE CBOIICTBA CBETA.

JlabopaTopHbie padoThI U ONBITHI

1. OnbITel MO WCCIEIOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHAYKLUMHU: HCCIEIOBAHME H3MEHEHUU

3HAYCHHS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

2. V3y4yenue CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C TOMOIIHI0 MOOUIIBHOTO TenedoHa.

Pasznen 11. CBeToBble siBICHUS
JlyueBas mozens cBeta. crounuku ceeta. [Ipsamonunelinoe pacripoctpanenue csera. 3armMenus: ConHia
u Jlynsl. Otpaxenue ceera. [nockoe 3epkaio. 3akOH OTpaKEHUS CBETA.
[Ipenomnienne cBera. 3akoH IpenomiieHuss cBera. [lomHOe BHYTpeHHee OTpaK€HUE CBeETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xop mydeit B mun3e. Onrtuueckas cucrema oroanmnapara, MuKpockomna u teneckomna (MC). I'na3
KaK OITHYECKas CUCTEMA. BIM30pyKOCTh U JaIbHO30PKOCT.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHEe CIIEKTPATIBHBIX I[BETOB.
JdemoncTpanuu
1. [IpsimonMHEHOE pacpoCTpaHEHHUE CBETA.
. OTpaxeHue cBera.
. [lonmydenune n300paxeHuii B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
. IIpenomiienue csera.
. OnTnyecKkuil CBETOBOI.
. Xop nmyueil B coOuparoniei JuH3e.
. XoJ1 Ty4eil B pacCenBaroIIeH JIMH3E.
. I[Tonmy4yenne n3o00paxeHnt C MOMOIIBIO JIHH3.
. punuun neficTBus gporoanmnapara, MUKPOCKONAa U TEIECKOIIA.
10. Monensb rinasa.
11. Pa3noxenue 0enoro cBera B CIEKTP.
12. [Momyuenue 6e70ro CBETA MPHU CII0KEHUH CBETAa Pa3HBIX 1IBETOB.
JlaGopaTopHblie padoThI U ONBITHI
1. MccnenoBanue 3aBUCUMOCTH yIJla OTPa)XEHUs CBETOBOTO JIyda OT yIJjla MaJeHusl.
2. N3y4yenue xapakTepuCTHK N300pakeHUs MTpeIMEeTa B MIIOCKOM 3epKaJie.
3. HccnenoBanue 3aBHCUMOCTH yria MPEIOMIICHHMS CBETOBOIO Jiyda OT yrila MaJeHUs Ha TpaHUle
«BO3LYX—CTEKIIO.
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4. Tony4yenne n300paKeHUH ¢ MOMOIILI0 COOMPAOIIIEH JTMH3BI.

5. Onpenenenrie POKyCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI COOMPAIOIIEH JTUH3HI.

6. OTBITHI 1O Pa3I0KEHUIO OETIOTO CBETA B CHEKTP.

7. OnBITHI 10 BOCTIPUSATHUIO I[BETA MPEAMETOB IPU UX HAOIIOACHUU Yepe3 LIBETOBbIC (DUIIBTPHI.

Pa3gen 12. KBanToBLI€E SIBJICHUSA
OmnbiTel Pesepdopaa u miianerapHast Mmojens aroma. Mojens aroma bopa. Mcyckanue u moriomieHue
cBera aroMoM. KBaHThI. JInHEYaTbIe CIEKTPHI.
PannoaktuBHOCTE. ANba-, 6eTa- u ramma-uznydenus. CtpoeHue aroMHoro siapa. Hykinonnas mozaens
aTOMHOTO siapa. M3otonsl. PagnoaktuBHble npeBpaiuenus. Ileproa nomypacnanga aToMHBIX sA€Ep.
SnepHbie peakuuu. 3aKOHBI COXPAaHEHHS 3apsAI0BOI0 U MACCOBOTO YHCEI. DHEPIHsl CBA3H aTOMHBIX sIJIEp.
CBs13b Macchl U sHepruu. Peakiuu cunrtesa u nenenus saep. Mcrounuku suepruun Connuna u 38631 (MC).
Anepnas sHepreTuka. JleCTBUS paiOaKTUBHBIX U3TyYeHUH Ha kuBbie opranu3Mbl (MC).
JdemoncTpanuu
1. CrieKTphl U3JIy4YEeHUS U TOTJIOMICHHUS.
2. CexTpbl pa3IuyHbIX I'a30B.
3. CriekTp BoJopo/a.
4. HabnroneHue TpekoB B kamepe BuibcoHa.
5. Pabora cuérurka HOHU3UPYIOMIHUX U3ITYYCHHH.
6. Perucrparus usinydeHus IpUPOAHBIX MUHEPAJIOB U IIPOTyKTOB.
JlaGopaTopHble padoThbI M ONBITHI
1. HaGmro1eHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUECHHUS.
2. UccnenoBanue TPEKOB: M3MEPEHHIE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY Iy TH (110 poTorpadusim).
3. U3mepenne paagnoakTMBHOTO OHA.

IToBTOpHTENBLHO-00001IIAOIINIT MOLY.Ib

[ToBTOpUTENBEHO-0000MIAONMI  MOAYNb IpeJHa3HaueH s CHCTeMaTh3alud U 00O0OIIeHUs
IPEIMETHOTO CO/IEP KAHUS U OTIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca QU3HKH,
a TakXe JJIs MOAroToBKM K OCHOBHOMY rOCyIapCTBEHHOMY 3K3aMeHY Mo (pu3Mke i 00ydaromuxcs,
BBIOpaBIIMX ATOT YUEOHBIN NPEIMET.

[Tpy M3yyeHUH TaHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI IEATEIILHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCsl AOCTIDKEHHE TPEJAMETHBIX M METANpEeIMETHBIX TUIAHHUPYEMBIX Pe3yJbTaToOB
o0yueHus, popMupyeTcs eCTeCTBEHHO-HayYHasi [PAMOTHOCTb: OCBO€HUE HAYYHBIX METOJIOB UCCIIEIOBAHUS
SIBJICHUW TIPUPOJABI M TEXHUKH, OBJIAJICHHE YMEHHSAMHU OOBSACHATh (DU3NYECKHE SBICHUS, MPHUMEHSSA
NOJy4YeHHble 3HAHMS, pelmaTh 3aayd, B TOM YHCJIE KAaueCTBEHHbIE M HKCIIEPHUMEHTAJIbHBIE.
[IpuHIMNIHATIBHO AEATEILHOCTHBIM XapaKkTep NAHHOTO pa3fena peajnu3yeTcs 3a CUET TOTO, UTO y4alluecs
BBITTOJIHAIOT 33/1aHUS, B KOTOPBIX UM MpEAIaracTcs:

- Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pAaclo3HaBaTh U HAYYHO OOBACHATH (PU3MYECKHE SBICHUS B
OKpY’Kalollel NpUpoie U MOBCEIHEBHON KHU3HH;

- WCIIOJIb30BaTh HAayYHBIE METOJBI MCCIIEAOBAaHUS (PU3MUECKUX SBICHHUH, B TOM YHCJE JUII TMPOBEPKH
TUIIOTE3 U MOJTYUYeHUS TEOPETUUECKUX BBIBOJIOB;

- OOBSICHATH HAyYHBIE OCHOBHI HanOoJiee BAKHBIX JOCTIKCHHIA COBPEMEHHBIX TEXHOJOTHH, HAIpUMep,
NPAaKTUYECKOI'0 HCIOJIb30BaHUS PA3IUYHBIX MCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA IMPEBpAIIECHUS U
COXpaHEHHSI BCEX N3BECTHBIX BHIOB YHEPTHU.

Kaxnas u3 TeM HaHHOro pasjena BKIIOYAET SKCIEPUMEHTAJIbHOE HCCIeI0BaHue 00001Iaromero
xapakrtepa. Paznien 3aBepiiaercs npoBeeHHEM JUarHOCTUYECKOM 1 OLIEHOUHOM paboTh 32 KypC OCHOBHOM
IIKOJIBI.



TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc (68 1)
Ne HaunmenoBanme KounuectBo yacoB | OcCHOBHBbIE BU/bI 1eSITEJIbHOCTH Y4AIIUXCS
pa3esioB U TeM Bcero | K. p. | JI.p. | (Ha ypoBHe y4eOHBIX AeiiCTBHIA)
NMPOrpaMMblI

Paznen 1. @u3uka u e€ poJsib B NO3HAHUHU OKPYKaK0IEero Mmupa (6 4)

11

®duszuka — Hayka o
pUpoe

2 - 1

BrisiBienue paznuyuii Mexny QU3NIeCKUMU U
XUMHYECKUMU TipeBpameHusivu (MC — xumus).
Pacnio3naBanme u knaccupukanus GU3NIECKUX
SIBIICHUI: MEXaHUYECKUX, TCTUIOBBIX,
ANIEKTPUICCKHUX, MATHUTHBIX U CBETOBBIX.
HabGmronenue n onmcanne GU3HUECKUX SBICHUH

1.2

dusnuyeckue
BEJTMYHHEI

OrnpeneneHne LEeHbl JEICHUS Kbl
u3MepuTeNnpHoro nmpubopa. M3mepenue
JIMHEUHBIX pa3MepOB T U MPOMEKYTKOB
BPEMEHH ¢ y4€TOM norpemHocrei Mzmepenue
00bEMa KUIKOCTH U TBEPAOTO Tena. Mzmepenue
TEeMIIepaTypbl IPHU MOMOIIIH KUJIKOCTHOT'O
TEPMOMETPA U JAaTUMKA TEMIIepaTypbl
BrinosiHeHME TBOPUECKHUX 3aJaHU MO MOUCKY
Croco00B M3MEpPEHUsT HEKOTOPBIX (PU3NIECKIX
XapaKTEPUCTHUK, HAIIPUMED, PA3MEPOB MAJTbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAANEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSTHUMN, MAITBIX
MIPOMEXKYTKOB BpeMeHH. OOCyKIeHHe
IpeJilaraéMblxX criocoboB

13

EctecTBenno-
Hay4HBIN
MO3HaHUS

METOJ

BriiBrkeHne runores, 00ObSICHAIOLUIMX IPOCThIE
s — M0YEMY B JKAPKYIO TIOTO/Y B CBETIION
OZCK A€ IIPOXJIAJHEN, YEM B TEMHOM.
[Ipennoxenue cnocoOOB MPOBEPKHU TUIIOTES
IIpoBenenue uccieI0BaHus 10 MPOBEPKE KAKON-
100 TUIIOTE3bl, HAIPUMEP, JANBHOCTh MOJETA
[IapUKa, TYIEHHOTO TOPU30HTAIBHO, TEM
OosbIlIe, 4yeM OO0JIbIIIE BHICOTA ITyCKa.
[Toctpoenue mpocTeimux Moaenei Gu3nuecKkux
ABJICHUH (B BU/I€ PUCYHKOB WJIM CXEM),
HanpuMep, MaJeHue NpeaMeETa; MPSIMOJIUHEIHOE
pacupocTpaHEHHE CBETa

Pasnen 2. IlepBoHayasibHbIe CBEACHHUS O CT

OeHHMH BenecTna (5 4)

2.1

Ctpoenue
BEleCTBA

1 - 1

HaoOiroienre 1 MHTEpIIpETaIvs OMBITOB,
CBHUJIETEIHCTBYIOIINX 00 aTOMHO -
MOJICKYJISIPHOM CTPOEHUHM BEIIECTBA!

OTIBITHI C pac- TBOPEHUEM PAZITUUHBIX
BEIIIECTB B BOJIE.

OrueHka pa3MepoB aTOMOB ¥ MOJIEKYJI C
HCToIb30BaHueM (OTO- Tpaduil, TOTYUSHHBIX
Ha aTOMHOM CHJIOBOM MHKpockone (ACM).
OmnpeneneHrue pa3MEPOB MaTbIX Tell

2.2

JBrxenue u
B3aUMOJICHCTBHE
YacTHI] BEUIECTBA

HabGmronenue u o0ObsIcHEHUE

OpPOYHOBCKOTO JBVKCHUS U SIBICHHUS
nupdy3umn.

[IpoBeneHue u OOBICHEHHE OMBITOB MO
HaOJIFOICHUIO TEIIJIOBOTO PACIITUPEHHUS Ta30B.
IIpoBenenne U OOBSICHEHHE OMBITOB I10




00HApYKEHUIO CUJIMOJIEKYISPHOTO
MPUTSDKSHUS U OTTAIKUBAHUSI

2.3

ArperaTHble
COCTOSIHUS BEILECTBA

Onucanue (¢ UCTIOIH30BAaHUEM MPOCTHIX
MoJiejIeil) OCHOBHBIX Pa3IMYUil B CTPOCHUU
ra3oB, )KUJAKOCTEU U TBEPABIX TEJ.

OOBsICHEHHE MAJION CKUMAEMOCTH JKUIKOCTENH U
TBEP/BIX TEN, OONBIION CXKUMAEMOCTH T'a30B.
OObsicHeHue coxpaneHus GopMblI TBEPIBIX TN U
TEKYUYeCTH KUIAKOCTH.

[IpoBeneHuEe ONBITOB, T0KA3BIBAIOLIUX, YTO B
TBEPJIOM COCTOSI- HUU BOJABI YACTHUIIBI HAXOISITCS
B CpEJIHEM JIajbllle JPYT OT Jipyra (IJI0THOCTb
MEHBIIIE), YEM B JKUKOM.

VYcTaHOBIEHUE B3aMMOCBSI3H MEXTY
OCOOEHHOCTSIMU arperaT- HbIX COCTOSIHUM BOJIbI
U CYLIECTBOBaHHEM BOJAHBIX opraHn3MoB (MC
— Ouonorus, reorpadus)

Pazgen 3. /IBu:kenue u B3aumosnaeiicreue teu (21 )

3.1

MexaHnueckoe
IBIDKEHUE

3

2

HccnenoBanne paBHOMEPHOTO JIBHKCHHS
U OIpe/iesieHrue ero IPpU3HaKOB.
HaOmronenrie HEpaBHOMEPHOTO JIBH>KCHUS
U OIpeNesICHUuE ero OTINYHMA OT
PaBHOMEPHOI'O JIBHKCHUS.

Pemienue 3ama4 Ha onpenesieHUE IyTH,
CKOPOCTH ¥ BPEMEHH PaBHOMEPHOTO

JIBHDKCHUSL.
Ananu3 rpaMKOB 3aBUCUMOCTH ITyTH U
CKOPOCTH OT BPEMEHH

3.2

Nnepuus,
Macca,
ILUIOTHOCTH

OOBscCHEHHE U TIPOTHO3UPOBAHUE SIBJICHUH,
00YyCIIOBJICHHBIX WHEPIIMEH, HATpUMEpP: YTO
MIPOUCXOJUT MPU TOPMOKEHUHU UIIH PE3KOM
MaHEBpe aBTOMOOWJISI, TOYEMY HEBO3MOKHO
MTHOBEHHO IPEKPATHUTH JIBM)KEHUE HA
BEJIOCUIIEJIE NI caMOKaTe U T. 1.

IIpoBenenne u aHaanu3 OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHHUS TeJla B pe3yabTare AeHCTBUS Ha
HEro JIpyrux Tedl.

Pemienue 3aga4 Ha onpeaeneHne Macchl
TeJa, ero 00bEMa U IIOTHOCTH.

I[IpoBenenue u aHanu3 OIBITOB,
JIEMOHCTPHUPYIOLINX 3aBUCUMOCTh
U3MEHEHUSI CKOPOCTH TeJa OT €ro Macchl MpH
B3auMoJieiicTBUU Tell. MI3mepenue macchl
Teja pa3IUudHbBIMU CITOCOOaMH.
OmnpeneneHue MIOTHOCTH Tela B pe3yJibTare
W3MEPEHMS €ro MacChl M1 00bEMaA

3.3

Cuna. Bungpr cun
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N3yuenue B3aMMOJEUCTBUS KaK MPUYUHBI
W3MEHEHHUSI CKOPOCTHU TEJIA WU €ro
nedopMarmm.

Onucanue pealbHbIX CUTYyallui
B3aMMOAEUCTBHS TEN C IIOMOIIBLIO MOJICIIEH, B
KOTOPBIX BBOAUTCS MOHATHE U U300paKeHHe
cuiibl. MI3ydyeHue cuiibl ynmpyrocTH.
HccnenoBanue 3aBUCUMOCTH CHJIBI YIPYTOCTH




OT YAJIMHCHHUA PC3UHOBOI'O LIHYpa UJIH

MPY>KUHBI
C IOCTpOEHHEM Tpaduka).

AHanu3 NpakKTUYECKUX CUTYyallUui, B
KOTOPBIX MPOSBIISIETCSA AEUCTBUE CUIIbI
yOopyrocty (yopyrocTtb Msda, KpOCCOBOK,
BETOK J€peBa U Ap.).

AHanu3 cuTyalyi, CBSI3aHHbBIX C SIBICHHUEM
TsaroTeHus. OObICHEHHE OPOUTATLHOTO
JIBUKEHMS IIJIAHET C UCIIOJIb30BaHUEM
SIBJICHUS TSTOTEHUA U 3akoHa nHepruu (MC
— actpoHomus). i3mepenue Beca teina c
MoMolIbi0 TuHamoMeTpa. ObocHOBaHUE
ATOTO crocoda u3MepeHus.

AHanu3 U MOJEIIMPOBAHUE SIBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIILHOE
IOJIyY€HHE NIpaBuiia CJIOXKEHHUS CUJL,
HAIPaBJICHHBIX BJOJb OJHOM MPSIMOM.
Onpenenenue BEJIMYUHBI
PaBHOJICUCTBYIOIIEH CHIL.

H3yyeHune cuiibl TPEHUS CKOJIBKEHUS U CUJIbI
TPEHUSI TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI

TPEHUs OT Beca Telau CBOMCTB

TPYIIUXCS TIOBEPXHOCTEH.

AHanu3 MpakTUYECKUX CUTYyallui, B
KOTOPBIX MPOSBIISICTCS ASHCTBUEC CHITBI
TPEHUsI, UCTIONIB3YIOTCS CIIOCOOBI €€
YMEHBIIICHUS I yBeIUYCHUs (KaTaHUE Ha
JIbDKaX, KOHbKaX, TOPMOKEHHE
aBTOMOOWJIS, UCIIOJIb30BaHNE
MTOAIIUITHUKOB, TJIABAHUES BOJTHBIX
KUBOTHBIX | Jp.) (MC — OGuonorus).
Pemenue 3amau ¢ umcnonb3oBaHuEM (opMyJl
IUJIsL pacuéTa CUJIBI TSIKECTH, CUITBI YIIPYTOCTH,
CHJTBI TPCHHUS

Paznen 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTeH 1 ra3oB (21 1)

4.1 JlaBnenue. 3 ) B AHanu3 n 00bSICHEHHE OTBITOB U
[Tepenaua MPAKTUYECKUX CUTYAIIHi, B KOTOPBIX
JaBJICHUS MPOSIBISIETCS CUJIa TaBJICHUS.
TBEPABIMU OOGocHOBaHUE CTOCOOOB YMEHBIIICHUS U
TeIaMHu, yBeIn4ueHUs napieHus. Mzyuenue
JKHJIKOCTSIMH U 3aBHCHUMOCTH JaBJICHUS ra3a oT 00bEMa U
razamu Temneparypsl. I3ydyeHue ocoGeHHOCTEH

nepeaavn AaBJICHUs] TBEPIABIMH TeJIaMU,
JKUOKOCTAMHU U razamu. OOOCHOBaHUE
pe3yIabTaTOB OMBITOB OCOOCHHOCTSIMHU
CTPOEHHUSI BEIIECTBA B TBEPAOM, KUJIKOM
¥ Ta3000pa3HOM COCTOSTHHUSX.
DKCNEepUMEHTAIILHOE
ookKazaTenbCcTBO 3akoHa Ilackastst.
Pemenue 3agau Ha pacy€T AaBiIeHUS
TBEPIOIO TEIA

4.2 JlaBrenue 5 B 1 HccnenoBanue 3aBUCUMOCTH JABJICHUS

JKHJIKOCTH JKUIKOCTHA OT TIyOWHBIMOTPYKEHUS U

IIJIOTHOCTH KU IKOCTH.




HaGmronenue u o0bsICHEHHE
THJIPOCTATUYECKOTO TMapaJlOKCaHa OCHOBE
3akoHa Ilackang.

HN3ydeHue cooOmarImxcst COCy10B.
Pemenwne 3asau Ha pacyéT maBICHUS
)kuakoctu. OObsICHEHHE MPUHITUIIA
JIEUCTBUSI THAPABIMYECKOTO IMpecca.
Ananu3 1 00bsICHEHHUE MPAKTHISCKUX
CHUTYyallMH, TIEMOHCTPUPYIOIINX
MPOSIBJICHUE TABJICHUS KUJIKOCTH U
3akoHa [lackans, HanmpuMep MPOIEeCCOB B
OopraHu3Me Ipu TTyOOKOBOIHOM
HpIpsianu (MC — Guosiorusi)

4.3

ATtMocdepHoe
JIaBJICHUE

DKCIepuMeHTaIbHOEe OOHApYKEHUE
aTMoc(epHOro JaBleHUs. AHAITU3 U
OOBSICHEHHUE OTBITOB U MTPAKTHYSCKUX
CUTyalli, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EPHOTO JABJICHHUSI.

OOBsICHEHHE CYIIECTBOBaHUS aTMOC(HEpbI

Ha 3eMJie 1 HEKOTOPBIX INIaHETaX WU €&
OTCYTCTBHS Ha JpPYyTruX Iuianerax u Jlyne
(MC — reorpadusi, acTpOHOMUST ).
OOpbsicHeHHEe U3MEHEHHUS TIJIOTHOCTHU
aTMoc(epbl ¢ BBICOTOW U 3aBUCHMOCTH
aTMOC(EPHOTO JABJICHUS OT BBICOTEHL.
Pemiennie 3amau Ha pacy€r armMocgepHOro
JIaBJICHUS. HN3yuenue YCTpPOMCTBA
OapoMeTpa-aHepouia

4.4

JlelicTBUE KUJKOCTH
W raza Ha
MOTPy>KEHHOE, B HUX
TEJo

DKCIepuMeHTaAIbHOE OOHApYKEHHUE

JIENCTBUS KUIKOCTH M Ta3zaHa

NOrpy>KEHHOE B HUX TEJIO.

OrmnpenieneHne BRITATKUBAOIIEH CUITBI,
JICUCTBYIOIIEHN Ha TEJIO, HOTPYKEHHOE B
JKUJKOCTb.

[IpoBenenue u 00CyX J1I€eHUE ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BBITAJIKUBAIOILIEU CUJIBI, NEHMCTBYIOIIEN Ha
TEJIO B >KUJIKOCTH, OT 00bEMa

NOTrpy>XKEHHOU B )KUJKOCTh YaCTH TeJlau

OT TUIOTHOCTH KHUJIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca

Tela B BOJEe OT 00bEMa mOrpy>KEHHOMU

B JKHUJIKOCTBh YacTH TeJa.

Pemenne 3amau Ha OpUMEHEHUE 3aKOHA
Apxumena v yCJIOBUS IJTaBaHUS TEJl.
Kouncrpyuposanue apeomeTpa 1583078
KOHCTPYUPOBAHHUE JIOAKU U ONpeleICHue €€
IPy30H0ABEMHOCTHU

Pa3gea 5. Padora u Mmomuo

CTh. JHEprus

12 g)

5.1

Paborta 1 MOIIIHOCTE

3

DKCIIepUMEHTAIFHOE ONpPECIICHUE
MEXaHUYECKOI pabOThl CUJIBI TSIKECTH MPHU
MMaJICHUH TeJa U CUJIBI TPEHUS TIPHU
paBHOMEPHOM NEPEMEIIEHUHN Tea MO
TOPU30HTAJILHON MMOBEPXHOCTH.




Pacuér momHocTH, pa3BUBacMOU IIpU
noabEMe 110 JiecTHHLLE. Pemenne 3ama4d Ha
pacy€T MexaHWYECKOW pabdOoThl U MOITHOCTH

5.2 IIpocTeie

MCXaHU3MBbI

OrnpeneneHue BBIMTPHINIA B CUJIE TIPOCTHIX
MEXaHU3MOB HaNpUMEpE pblyara,
MMOJIBM>KHOTO M HEOABHKHOTO OJIOKOB,
HAKJIOHHOM TNIOCKOCTH.

HccnenoBanue ycinoBusi paBHOBECUS
peruara. O6Hapy>KeHHUE CBOWCTB
MIPOCTHIX MEXAaHU3MOB B Pa3JIMIHBIX
WHCTPYMEHTaX U IPHUCTIOCOOJICHUSAX,
HCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TAKXKE B )KUBBIX
opranuzmax (MC — OGuosiorust).
DKCIEepUMEHTAIbHOE 10Ka3aTeIbCTBO
paBEeHCTBA padOT MPHU MPUMEHEHUH

MPOCTHIX MEXaHU3MOB.
Omnpenenenne KIT/] Hak1OHHON MIJIOCKOCTH.

Pemienne 3amady Ha mnOpuUMEHEHUE MOpaBUiia
paBHOBecHs pbiyara nHa pacyet KI1J[

5.3 MexaHnyeckas
SHEprus

SKCHepI/IMeHTaHBHOe OIIpCACIICHUC
H3MEHEHHUSI KUHETUYECKOU U HOTeHHHaHLHOﬁ
OHCPIruM TCjia Ipu €ro CKarbIBaHUU 110
HaKJIOHHOM ITIJIOCKOCTH

DopMyIUpOBaHWE HAa OCHOBE HCCIICIOBAHMS
3aKOHAa COXpPaHCHHS MEXaHUYCCKOW dHEPTHH.
OOGcyxaeHue rpaHull IPUMEHUMOCTH

3aKOHa COXPaHEHUsI PHEPTUH.

Pemenne 3amau ¢ UCMoOIp30BaHUEM 3aKOHA
COXpaHEHHsI YHEPTUuHU

Hroro

68 5 18

Pe3epBHoe Bpemsi (3 4)

8 kJacc (68 u)

Ne HaumenoBanue
pa3aesioB U TeM
NPOrpamMmMbl

KoJsnuyecTBo yacoB

Bceero | K. p. | JL.p.

OcHOBHBIE BU/IbI 1eITEIbHOCTH YUYALIMXCH
(Ha ypoBHe y4eOHbIX JAeiCTBHIl)

Paznen 6. TemioBble siBjienus (28 )

6.1 | Crpoenue
M CBOMCTBA
BeEllleCTBa

7 1 3

Habmtoienue v uHTEpIpeTaIys OMbITOB,
CBHJICTEIILCTBYIONIUX 00 aTOMHO -
MOJIEKYJISIPHOM CTPOCHHUHU BEUIECTBA: OMBITHI C
pacTBOpEHNEM PA3JINIHBIX BEIIECTB B BOJIC.
Pemenwne 3a1a4 o olleHUBaHUIO KOJTUYECTBA
aTOMOB WJIM MOJIEKYJI B €TMHHIIE 00BhEMa
BEIIIECTBA.

AHaJIM3 TEKCTa IPEBHUX aTOMHUCTOB (HAIIpUMeED,
¢dparmenra

noamel JIlykperust «O npupojie Bemein») ¢
U3TI0’KEHHEM 00OCHOBAaHUN aTOMHOM TUTIOTE3bI
(cmbicimoBoe uTeHune). Onenka yoeuTenbHOCTH
3THX 000CHOBAHHUH.

OO0BsicHeHne OPOYHOBCKOTO JBUKCHUS, SIBICHHS
TG Py3un U pazauuril M1y HUMH Ha OCHOBE




IIOJIOXKEHUN MOJIEKYJIIPHO - KHHETUYECKOU
TEOPUHU CTPOEHHUSI BELIECTBA.

OOBsICHEHHE OCHOBHBIX Pa3JINYUil B CTPOCHUU
ra3oB, JKMJIKOCTEU U TBEPABIX TEJ C
MCIIOJIb30BAaHUEM IOJI0KEHUN MOJIEKYJISIPHO -
KMHETUYECKON TEOPUHN CTPOCHUS BEILIECTBA.
[IpoBeaeHue ONBITOB IO BHIPAIIIUBAHUIO
KPHUCTAJVIOB MOBAPEH- HOM COJIM WJIM caxapa.
[IpoBenenue u 0ObSICHEHUE OMBITOB,
JIEMOHCTPUPYIOIIUX KaMWIJISAPHbIC SBJICHUS U
SIBJICHUC CMAyHBaHUS.

OO0BsicHEeHHE POJIM KAMMILISAPHBIX SBJICHUM TS
MOCTYIUICHUS BOJIbI B OPraHU3M PacTECHUM
Hab6nronenue, nmpoBeneHrne U 00bsICHEHUE
OIIBITOB 110 HAOJIIOCHUIO TEIIJIOBOTO
pacuIMpeHus Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.
OO0vbsicHeHHEe coxpaHeHUs: 00bEMa TBEPBIX Tell,
TEKy4eCTH KHUJIKOCTH (B TOM UHUCIIE, Pa3HUIIBI B
TEKYUYeCTH ISl Pa3HBIX )KUJIKOCTEH), JaBICHUS
rasa.

[IpoBeneHME OMBITOB, IEMOHCTPUPYIOIIHUX
3aBHCHMOCTbH JIaBIICHUS BO3AyXa OT ero o0bEéMa
Y HarpeBaHUs WIH OXJIAKICHUS,

1 X 0ObsICHEHHE HAa OCHOBE aTOMHO -
MOJICKYJISIPHOTO YUCHHS. AHAJIN3 TPAKTUYECKUX
CUTYyallMil, CBA3aHHBIX CO CBOMCTBaMU ra3oB,
JKUJIKOCTEN U TBEPIBIX TEI.

6.2

TerutoBble poueccsl
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OO0ocHOBaHUE MpaBUJI U3MEPEHUS
TeMneparypsl.

CpaBHEHUE Pa3IMIHBIX CITIOCOOOB
W3MEPCHUS M IIKAT TeMIIePaTypPHhl.
HaGmroneHne u 00bsICHEHHE OIBITOB,
JIEMOHCTPHUPYIOIINX H3MCHEHHUE BHYTPCHHEH
SHEPryHU Tejla B pe3ybTaTe TeIUIonepeaadn u
padoThI BHEIITHUX CHIL.

HaOmronenue u 00bsICHEHUE OIIBITOB,
00CyXIeHUE MPAKTUYCCKUX CUTYAIIHH,
JEMOHCTPHUPYIOIINX PAa3IUYHbIe BUBI TEILIO-
nepeIavr: TEIIONPOBOJHOCTh, KOHBEKITHIO,
U3ITy4eHue.

UccnenoBanue siBneHUs TEII000MeHa MPU
CMENIMBAHUH XOJIOTHOW U TOpsiYeld BOBI.
HabGmroieHne ycTaHOBIICHHUS TETUIOBOTO
paBHOBECHSI MEXKAY TOPsIYEH U XOJIOJHON BOJOMH.
Onpenenenne (M3MEPEHNE) KOTUIECTBA
TEIUIOTHI, TOyYEHHOTO BOJOW MpH
TEIJI000MEHE C HAarPEThIM METaJUTHUYECKUM
[UIHH]IPOM.

Ornpenenenne (M3MEPEHNE) YACTbHON
TEIJIOEMKOCTH BellecTBa. Perenue 3anay,
CBSI3aHHBIX C BBIYUCIICHUEM KOJIMYECTBA TEILIO-
ThI U TETUIOEMKOCTH TPU TETLIOOOMEHE.

AHanu3 cuTyari NpakTHYeCKOro
HCITOJIb30BaHUS TEILIOBBIX CBOMCTB BEILECTB M
MaTepHaJIoB, HAPUMEP, B IEISIX




AHEProcOEPEIKESHUS: TETION3OJISALINS,
SHEProcOEperaroImue KphIIy,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGnronenue siBneHnii ncnapeHus u
KoHJleHcauuu. MccnenoBanue npouecca
WCIIapEHUs Pa3IUYHbBIX XHAKOCTeH. OOBbsICHEHHE
SIBIICHUH MCTIApEHUS M KOHJICHCAIIMN Ha OCHOBE
aTOMHO - MOJICKYJISIDHOTO YUCHHUSI.
Hab6monenne n oObsiCHeHHE mpolecca
KHIIEHHS], B TOM YHCJIE 3aBUCUMOCTHU
TeMIIEpaTypbl KUTICHUS OT JIaBJICHUS.
Onpenenenue (M3MEPEHUE) OTHOCUTEIHLHOMU
BJIAXKHOCTH Bo3nyxa. HabmroneHnue
poliecca IIaBJICHUS KPUCTATUIMUECKOTO
BEIIECTBa, HAIIPUMED, JIbJA.

CpaBHEHHE TPOLIECCOB TIABJICHUS
KPHUCTAJUTMYCCKUX TEIH Pa3MITUCHUS

P HarpeBaHUHM aMOP(HBIX TEJI.
Onpenenenue (MU3MEpEeHNUE) yACIbHON
TEMIOTHI IU1aBIeHus Ibaa. OObICHEHNE
SIBJICHHUH TIJIABJICHUS W KPUCTALTA3AINN HA
OCHOBE aTOMHO - MOJICKYJISIPHOTO YUYCHHUS.
Pemrenue 3amay, CBsI3aHHBIX C BRIYUCIIEHHEM
KOJIMYECTBA TEIUIO- ThI B MpOIleccax
TEIUIoNepeIavyy IPH TUIABJICHUH H
KPUCTAJUTM3AllUU, UCTIAPEHUN U KOHJICHCAIUH.
AHaIM3 CUTyaIui MpakTUIeCKOro MPUMEHEHUS
SIBIICHUH TUTaBIICHUS M KPUCTAIUTU3AIINH,
HaIpUMep, MOTYICHUE CBEPX- YHCTHIX
MaTepuasoB, ColieBas IpejKka u JIp.

AHnanu3 paboTsl 1 00BSICHEHHE MPUHIIUIIA
JIEUCTBUS TETUIOBOT'O ABUTATEIs.

Brrunciienne Koau4uecTBa TEMIOTHI,
BBIJICTISIFOLIETOCS MPU CTOPAHUH Pa3IMUHbIX
BUI0B TorutuBa, U KITJ[ nBurarerns.
OO6cyx1eHrne YKOJIOTUYECKUX TTOCIEICTBUIN
WCIIOJIb30BaHUs JBUTATENICH BHYTPEHHETO
CTOpaHMsl, TEIUIOBBIX U TUIPOAIEKTPOCTAHIIUN
(MC — skosorusi, Xumusi)

Paznen 7. DjekTpuyecKkHe 1 MarHuTHbIE siBjaeHusi (37 1)
7.1 | Onextpreckue [ 1 1 Habnronenne u mpoBe/IeHNE OMBITOB IO
3apsIbL.

3apsKEHHBIE Tena
U UX
B3aNMOJICHCTBHE

AJIEKTPU3ALUU TEJIPU
COTPUKOCHOBEHUH U UHAYKIIMEH.
HaOmnronenne u o0ObsACHEHNE

B3aUMOJICHCTBUSI OJHOUMEHHO U
Pa3sHOMMEHHO 3apSKEHHBIX TEJ.
OOBsicHEeHUEe TIPUHIUTA TECHCTBUS
anekTpockorna. OObSICHEHHE SBICHUM
AJIEKTPHU3ALAN [P COIMIPUKOCHOBEHHUH TEI

U UHAYKLMUEN C UCIIOJIb30BAaHUEM 3HAHUM

O HOCHUTEJISIX DJIEKTPUUECKHUX 3apsIJIOB B
BCIIICCTBE.

PacniosHaBanne u  OOBSICHEHUE  SIBIICHUN
AJIEKTPHU3AIMN B MO- BCEAHEBHOM KU3HU.

HaOmonenue u 00bICHEHHE ONBITOB,




WJUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsaa.

HaOmnioienre onpITOB MO0 MOAESIUPOBAHUIO
CHJIOBBIX JIMHHUM AJIEKTPUYECKOTO IOJIS.
HccnenoBanne  AEHCTBUSA — BIEKTPUYECKOTO
110JIs1 HA NIPOBOJHUKHU U JIUDJICKTPUKU

7.2

IMocTosHHEBIN
ANEKTPUYECKUN TOK

20

Habmroienue pa3nuyHbIX BUJIOB A€HCTBUA
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOM JKU3HHU.
COopKa 1 UCIBITAaHHUE AIIEKTPUYECKOHN IIeTTH
IIOCTOSIHHOT'O TOKA.

W3mepenne cuilbl TOKa aMIIEPMETPOM.
W3mepenne 3JeKTprYecKOoro HarpsKEeHUs
BoJIbTMETpOM. IIpoBenienne u o0bsicHeHuE
ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTb
AIEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJIHHUKA OT
€ro JUIMHBI, IUVIOLAAN MONEPEYHOr0 CEUECHHUS U
Marepuana.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
IIPOTEKAIOLLEr0 YEPE3 PE3UCTOP, OT
CONPOTHUBIICHHUS PE3UCTOPA U HAPSIKEHUS

Ha PE3UCTOpE.

[IpoBepka npaBuia ClOKEHUS HAPSHKEHU NpU
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia s CUJIBI TOKA IIPU
[apajuIeJIbHOM COCIMHEHUH PE3UCTOPOB.
AHanu3 cuTyalui nociae10BaTeIbHOIO U
MapaJuIeIbHOTO COEINHEHUS IPOBOIHUKOB B
JIOMAIIHUX JJIEKTPUUYECKUX CETSIX.

Pemenue 3amau ¢ ucnosp3oBanueM 3akoHa Oma
1 popMyJl pacuéTa 3IEKTPUUECKOTO
COIIPOTHUBIICHUS IIPU MOCIIEI0BATENb- HOM U
MapaJuIEJIbHOM COE€IMHEHNH ITPOBOJIHUKOB
Omnpenenenne pabOTHI ANEKTPUIECKOTO TOKA,
IIPOTEKAIOIEr0 YEPE3 PEZUCTOP.

OmnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA,
BBIJICTISIEMOW HAa PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3
JAMITOYKY OT HaIlpsDKEHUS Ha HEH.
Omnpenenenne KIIJ[ narpeBatens.
HccnenoBanue npeoOpa3oBaHUs SHEPTUU MPU
OABEME Ipy3a JIEKTPOJBUTATEIIEM.
OObsiCHEeHHE yCTPOICTBA U IPUHIIUIIA TCHCTBUS
JIOMAIITHUX 3JIEKTPOHArpeBaTeNIbHbIX TPHUOOPOB.
OObsiCHEHHE TPUYUH KOPOTKOTO 3aMBIKaHHS U
MIPUHITUTIA JCHCTBUS TJIABKUX
IIPENOXPAHUTEIICH.

Pemenne 3ama4 ¢ UCHOJIb30BaHUEM 3aKOHA
Jxoyns—Jlenna. HaGmronenne BO3HUKHOBEHUS
ANEKTPUYECKOTO TOKA B KU~ KOCTH

7.3

MarauTHbIC SABJICHUS

2,5

Uccnenosanye MariuTHOTO B3aUMOICHCTBUS
IIOCTOAHHBIX MAIrHUTOB.




N3ydyeHne MarHuTHOrO NOJISI HOCTOSIHHBIX
MarHuTOB IIPU UX OOBbETUHEHUH U pa3esICHUN.
[IpoBeneHrE ONBITOB MO BU3YAJIU3ALUH MOJIA
MTOCTOSIHHBIX MarHUTOB.

N3ydeHue siBIeHUS HAMarHUYMBAHUS BEILIECTBA.
HccenenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA
Ha MAarHUTHYO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCHUMOCTD CHJIbI B3aUMOJEHCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CHJIbl U Ha- IIPABJICHUS
TOKa B KaTyIIKE.

AHanu3 CUTyaluui MpakTUYEeCKOro NPUMEHEHUS
AIIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBaX, MPOMBILIUIEHHOCTH, MEAUIIMHE).
N3ydenue neicTBUs MArHUTHOTO TTOJIS Ha
MIPOBOJIHUK C TOKOM. M3yueHue neicTBus
AIEKTPOJBUTATEIS.

N3amepenne KIIJ[ anekTpoaBurateabHOM
ycTaHOBKH. PacriozHaBaHue U aHaIu3
Pa3IMYHBIX IPUMEHEHUN 1EKTPOABUTATENEH
(TpaHCTIOpT, OBITOBBIC YCTPOWCTBA U AP.)

7.4 | DnextpomarauTHas | 4 1 15 OIBITEI IO UCCIIEIOBAHUIO ABJICHUS
WHTYKITHS AJIEKTPOMArHUTHOW WHIYK-IIUU: UCCIICIOBAHHE
M3MCHEHHUI 3HAYCHHS M HaIllPaBJICHUS
WHIYKIIMOHHOTO TOKA
Htoro 68 6 16

Pe3epBHoe Bpems (3 u)

9 knace (102 v)

Ne HaumenoBanue KoanuectBo yacoB | OCHOBHBIE BU/bI IeATEJIbHOCTH y4AIIUXCS
pa3aesioB M TeM Bceero | K. JI. (Ha ypoBHe y4eOHBbIX AeHcTBHIA)
NMPOrpamMMbl p- p-

Pa3nen 8. Mexanuueckue siBjieHus (40 1)

8.1 | MexaHuueckoe 10 1 2 Amnanu3 u 00cyXJeHHEe PA3IUYHbIX IPUMEPOB
JIBIKEHUE MEXaHUYECKOTO JBMKEHUS.

U CIIOCOOBI €T0 OO6cyxneHre rpaHul] MPUMEHUMOCTH MOJIETTH
OTMCaHUs «MaTepuajbHas TOUKay.

Onurcanne MEXaHUYECKOTO JIBUIKEHUS
pa3IUYHBIMU crioco0amu (ypaBHEHHE, Ta0IuIIa,
rpaduk).

AHanu3 )XU3HEHHBIX CUTYyalui, B KOTOPBIX
MPOSIBISIETCS OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JIBIDKCHUSL.

Habmoienne MexaHn4ecKoro IBIKEHUS Tela
OTHOCHUTEINIHO Pa3HbIX TEJl OTCUETA.
CpaBHeHME MyTeW U TPACKTOPUM IBHKEHUS
OJIHOTO U TOTO K€ TeJIa OTHOCUTENILHO Pa3HbIX
TEJl OTCYETA.

Amnanus Texcta ["anunes 06 OTHOCUTETBFHOCTH
JIBUKEHUS; BBITIOJTHEHUE 3aJJaHUI IO TEKCTY
(CMBICITIOBOE UTEHHE).




Ornpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS
OpycKa WiIn ABMKEHUS LIapUKa M0 HAKIOHHON
MIJIOCKOCTH.

AHanmm3 1 00CyXJIeHHe CITIOcO00B
NpUOIMKEHHOTO ONpPEACTICHUS MTHOBEHHOM
CKOpPOCTH.

OrnpezenieHne CKOPOCTH PaBHOMEPHOTO
JBUKEHUS (IIapuKa B )KUAKOCTH, MOJIEIH
3JEKTPUYECKOTO aBTOMOOWJIIA U T. 11.).
Onpenenenue myTH, IPOUICHHOTO 3a TaHHBII
MIPOMEXKYTOK BPEMEHHU, U CKOPOCTH TeJia O
rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JBUKEHUS OT BPEMEHHU.

OO6cyxneHre BO3MOKHBIX TPUHIIMIIOB ACHCTBUS
PUOOPOB, U3MEPSIFOIINX CKOPOCTh
(cmuaoMeTpoB).

Brruucnenue nytv u CKOpOCTH MpU
PaBHOYCKOPEHHOM MPSAMO- IMHEHHOM
JBIKEHUH TETa.

Omnpenenenue NpoOUIEHHOTO MyTH U YCKOPEHUS
JBYKCHHSI TeJIa 110 TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO
JBUKEHUS T€Jla OT BPEMEHH.

Omnpenenenue yCKOpeHUs Tena npu
PaBHOYCKOPEHHOM JIBH>KEHHUH 110 HAKJIOHHOM
TIJIOCKOCTH.

N3mepenue neproia u 4acTOTHI OOpaIeHUS
TeJa Mo OKPY>KHOCTH.

OrnpenenieHne CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS TeJa TI0 OKPYKHOCTH.

Pemrenue 3anau Ha onpeneneHne
KMHEMATHYECKUX XapaKTEePUCTUK
MEXaHUYECKOTO JBUKEHUS Pa3IMYHbIX BUJIOB.
Pacnio3naBanue u mpubIMKEHHOE OMMMCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JBUKEHUS B
MIPUPO/JIC U TEXHHUKE (Ha MpUMepax CBOOOHO
MaJA0IINX TeJN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

8.2

BzanmoneiicTBue Ten

20

Hab6mronenue n 00cykaeHNE OIBITOB C
JBUKCHHEM Teja MPU YMEHBIIICHUH BIUSHUS
JPYTHX Tell, IPEMATCTBYIOIINX JBHKCHUIO.
Amnanuns tekcra ['anunesa ¢ onmucaHueM
MBICIIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPITUH;
BBHITIOTHEHHE 33/IaHUI TI0 TEKCTY (CMBICTIOBOE
YTEHUE).

OO6cyx1eHre BO3MOKHOCTH BBITTOJIHEHUS
3aKOHA MHEPIIMH B PA3TMYHBIX CHCTEMaxX
OTCUéTa.

Hab6monenue n o6cyxaeHne MEXaHHUECKIX
SIBJIEHUM, IPO- UCXOSIINX B CUCTEME OTCUETA
«Tenexka» pu e€ paBHO- MEPHOM H
YCKOPEHHOM JIBUKEHUH OTHOCUTEIHHO
KaOWHeTa (PU3HKH.




JIercTBUS ¢ BEKTOpPaMU CHUJI: BBIITOJTHEHUE
3aJlaHuM MO CIOKEHHUIO U BHIYMTAHUIO
BEKTOPOB.

Hab6mronenue n/umu npoBeieHUe OIBbITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHUS
TeNa OT MPUJIOKEHHON K HEMY CHJIBI K MaCChI
Tena.

AHanmm3 ¥ 00bSICHEHUE SBJICHUMN C
KCIIOIB30BaHUEM BTOPOTO 3akoHa HbioToHA.
Pemenue 3a1a4 ¢ UCmosib30BaHUEM BTOPOTO
3aKoHa Hpl0TOHA U mipaBuIa CIIOKEHUS CUII.
Onpenenenue KECTKOCTU NPYKUHBI.

AHanu3 cuTyanui, B KOTOPbIX HA0JIF01al0TCS
ynpyrue aepopMaiuu, U uX 00bSICHEHHUE C
HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemenue 3a1a4 ¢ nCMoib30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS
CKOJIbKCHUS

OT CHJIBI HOpMaJIbHOTO AaBneHusi. O0cyxaeHue
pe3yabTaTOB UCCIICIOBAHMS.

Onpenenenue koddduueHTa TpeHUs
CKOJIbXKeHUs1. I3MepeHue Cuiibl TpEHUs TTOKOSI.
Pemenue 3ana4 ¢ ucnonb3oBaHueM (HOPMYIIbI
JUTSL CHJTBI TPEHUS CKOJIBYKEHUS.

AHanu3 IBUKEHUA TEJl TOJIBKO MO JEHCTBUEM
CHJIBI TSDKECTH — CBOOOJIHOTO MaICHUSI.
OObscHEHNE HE3aBUCUMOCTH YCKOPEHUs
CcBOOOHOTO MaJCHUS OT MACChI TeJa.
Or1ieHKa BETMYUHBI CUJTBI TATOTCHHUS,
JEUCTBYIOIIEH MEXTY IBYMS TelaMu (U1
Pa3HBIX Macc).

AHanu3 ABMKEHUSI HEOECHBIX TeJ MOJ
JIEHCTBUEM CUJIBI TSATOTEHUS (C
WCIIOIb30BAHUEM JIONIOJIHUTEIBbHBIX
HMCTOYHHKOB MH(MOpMAIUN).

Pemrenue 3a1au ¢ uCNosib30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIIBI JIJIs
pacyéra CHUIIbI TSHKECTH.

AHanu3 OpUrMHAIIBHOIO TEKCTA,
OMUCHIBAIOLIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BHITTOJTHCHHUE 3aJaHUH
IO TEKCTY (CMBICIIOBOE UTEHUE).
Hab6monenue n 06¢cyx)aeHue OmpITOB O
W3MEHEHUIO Beca TeJla IPU YCKOPEHHOM
JIBIDKCHUH.

AHanu3 ycjaoBUM BO3HUKHOBEHUSI HEBECOMOCTH
U TIepe- TPY3KH.

Pemrenue 3a1au Ha onpeeneHue Beca Tena B
Pa3IUYHBIX YCIOBUSIX.

AHanu3 cuil, ACMUCTBYIOLIUX HA TEJIO,
nokosimeecs: Ha onope. Onpezenenue eHTpa
TSKECTU Pa3IUYHbIX Tel




8.3

3aKOHBI COXpaHEHUs

10

Habmonenue u 00CyXIeHHE OTBITOB,
JEMOHCTPUPYIOIIUX Mepeady UMITYJIbCa IPH
B3aUMOJICICTBUU TEJ, 3aKOH COXPaHEHUS
HMITyJIbCa IPU a0COIIOTHO YIPYTOM H
HEYIPYTroM B3aUMOJICHCTBUH TEJl.

AHanu3 CUTyali B OKPYKaIOIIEH >KU3HU C
KCII0JIb30BAHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Pacnio3naBanue siBlieHUsI pEAKTUBHOTO
JBIKEHUS B pupoe u texauke (MC —
ouonorus).

[IpuMeHeHne 3aKk0Ha COXpaHEHUsI UMITYJIbCa
JUISL pacdy€Ta pe3yabTaToB B3aUMOAECHCTBUS TEI
(Ha mpuMepax HeyIpyroro B3auMOIeHCTBHS,
YIOPYTroro IeHTPATbHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TE€J, OJJTHO U3 KOTOPBIX
HETIOJIBUYKHO).

Pewrenue 3aau ¢ uCNoJib30BaHUEM 3aKOHA
COXpaHEHUs UM- yJIbCa.

Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH TIPU
MOJbEME Ipy3a C UCMOJIb30BAHUEM
HEMOJIBMXKHOTO U MOJABIKHOTO OJIOKOB
N3mepenne MOIHOCTH.

N3mepenne noTeHIHATbHON SHEPTUN YIPYTO
ne(pOpMUPOBAH- HOW MPYKHUHBI.

N3mepenne KNHeTHYECKON YHEPTUHU Teja 10
JUIMHE TOPMO3HOTO IyTH.

DKCIEePUMEHTAIBHOE CPAaBHEHHE U3MEHEHUS
MOTEHIMAIbHON U KUHETUYECKOU YHEPTUM TeNa
TIPU ABUKEHUU TI0 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTalbHask IPOBEPKa 3aKOHA
COXpaHEHHUs MEXaHWYECKOU SHEPTUH NPU
CcBOOOHOM Ta/ICHUU.

[IpuMeHeHne 3aKkoHA COXpaHEHUS
MEXaHWYECKOM IHEPruu i pacyeéra
MOTEHIMAIBbHON U KUHETUYECKON SHEPTUM Tea.
Pemrenue 3a1au ¢ uCNosib30BaHUEM 3aKOHA
COXpaHEHHUs MEXaHWYECKOW IHEPTUU

Pazien 9. Mexannueckue KoJjiebanusi u BoJaHbI (15

1)

9.1

Mexannueckue
KOJIeOaHUs

7

1,5

Hab6mronenue xoaedaHuii moa AefiCTBUEM CHII
TSDKECTH U yIPY- TOCTH ¥ OOHAPYKEHHE
MOOOHBIX KOJIEOAHUN B OKPYKAIOIIEM MHUPE.
AHanu3 xonebaHuil rpy3a Ha HUTH U Ha
npyxuHe. OnpeneneHue 4acTOThl KoJeObaHui
MaTeMaTHUYECKOTO W MPY>KUHHOTO MasiTHUKOB.
HabGmronenne u 00bsICHEHHE SIBIEHUS
pe3onanca. MccnenoBanue 3aBUCUMOCTH
neproja KoiebaHuii MoABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Teproia KoneOaHuit
rpy3a, MOABEIICHHOTrO K JIEHTE, OT MacChl Ipy3a.
HaGmonenue u 00CyXIeHHE OTIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTb MEPHOIA




KoJjeOaHui Py KHHHOTO MasTHIUKA OT MacChl
rpy3a 1 KECTKOCTH MPY>KUHBIL.

[IpuMeHeHHEe MaTEMATHYECKOTO U TIPY>KHHHOTO
MasiTHUKOB

B Ka4eCTBE MOJEICH /Ui ONMUCaHMs KoIeOaHui
B OKPY’KaloIIeM MHpE.

Pemenwue 3a1a4, CBSI3aHHBIX C BBIYHCICHUEM
WJIY OIICHKOM YacTOTHI (ITeproia) KoaeOaHuit

9.2

Mexanunueckue
BOJIHBI. 3BYK

OOHapy>xeHre 1 aHaTN3 BOJIHOBBIX SIBJICHHI B
OKpY’KalolIieM MHpeE.

HaGmroienne pactpocTpaHeHUs MPOIOJIbHBIX U
TONIEPEYHBIX BOJIH (HA MOJIENIN) U OOHAPYKECHHE
AQHAJIOTMYHBIX BUOB BOJIH B MPUPOAC (3BYK,
BOJISIHBIC BOJIHBI).

Brrurcnenue IIMHBI BOJHBI H CKOPOCTH
pacrpocTpaHeHHs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OIPEICIICHUE TPaHUIT
YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Ha0roieHre 3aBHCUMOCTH BBICOTHI 3ByKa OT
94acTOTHI (B TOM YHCIIE C HCIIOJIB30BAaHHEM
MY3bIKQTBbHBIX HHCTPYMEHTOB).

HaOmronenne u 00ObsICHEHUE SIBIICHUS
aKyCTHYECKOTO pe30HaHCa.

AHalu3 OPUTHHAIBHOTO TEKCTA, OCBAIIEHHOTO
HCII0JIb30BAaHHUIO 3BYKa (MJIM yJIbTpa3ByKa) B
TEXHUKE (IXOJIOKaIHs, YIbTPa3BYK B MEIUIIUHE
Y JIp.); BBITTOJIHEHUE 3aJJaHHH 110 TEKCTY
(cMBICIIOBOE UTEHHE)

Paznen 10. DyieKTpOMAarHUTHOE MOJI€ H YJIEKTPOMATHUTHBIE BOJIHBI (6 1)

10.1

SJICKTpOMaFHI/ITHOC
IoJIE U
SJICKTPOMArduTHBIC
BOJIHBI

6

1

1,5

[TocTpoenue paccyxaeHnuid, 000CHOBBIBAIOIINX
B3aMMOCBSI3b JIEKTPUIECKOTO U MAarHUTHOTO
TIOJIEN.

DKCIepUMEHTAILHOE H3yUeHUE CBOHCTB
ANEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C
TTOMOIIIbI0 MOOHIIBHOTO Tejie- (PoHa).

AHanu3 peHTTeHOBCKMX CHUMKOB
YeJI0BEYECKOT0 OPTaHU3Ma.

AHanu3 TEKCTOB, OMHUCHIBAIOLIUX MPOSBICHUS
AIEKTPOMArHUTHOTO M3JIYYCHHUS B IPUPOJIC:
KUBBIC OpPTraHU3MbI, U3ITy4eHUsI HEOECHBIX Tel
(CMBICTTOBOE UTEHUE).

Pacrio3naBanue u aHamu3 pa3IMYHBIX
MIPUMEHECHHI JICKTPOMAarHUTHBIX BOJIH B
TEXHHKE.

Pemenwue 3a1a4 ¢ ucnosib3oBaHueM HOPMYIT JUTSt
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJH, JUTUHBI
BOJTHBI M YaCTOTHI CBETA

Pa3nen 11. CBeroBble siBjeHus (15 )
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3aKOHBI
pacnpocTpaHeHuUs
cBeTa

6

Haburoienue onbITOB, JEMOHCTPUPYIOIINX
SIBJICHUE NPSIMOJIMHEUHOIO PacCIpOCTPaHEHUS
cBeTa (BOBHMKHOBEHUE TEHU U TIOJIy- TCHH ), U
HUX UHTCPHOPLCTAHA C UCIIOJIB30BAHUCM MTOHATUA
CBETOBOTO JIyYa.




OOBsicHEeHHE ¥ MOJICTTMPOBAHUE COJIHEYHOTO U
JIYHHOT'O 3aTMEHUH.

HccenenoBanue 3aBUCUMOCTH YIUIA OTPAKEHUS
CBETOBOIO JIy4a OT yIJIa IaJCHHUS.

N3ydenue cBOCTB N300payKEeHHSI B TUIOCKOM
3epkasie. HabntoeHre u o0bsACHEHNE ONBITOB
110 MOJTYYSHHIO N300pakeHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. HaGmronenue n
00BsIC-HEHHE OTIBITOB TI0 MPEIOMIICHHIO CBETA
Ha TPaHULIEC Pa3JIUYHbIX CPEll, B TOM YHCIIE
OIIBITOB C IIOJIHBIM BHYTPEHHUM OTPAKECHUEM.
HccenenoBanue 3aBUCUMOCTH yIiia
IIPEIOMIICHHUS OT yIJla MaJIeHHUsl CBETOBOTO JIyda
Ha TPaHUILIE «BO3LYX—CTEKIIO».
Pacnio3naBaHue sIBIICHUI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA B [IOBCEHEBHOM KU3HU.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MHUpaxa.

Pemenne 3ama4 ¢ uCNOJI30BaHUEM 3aKOHOB
OTpa)KCHHUsI U IPEJIOMJICHUS CBETA

11.2

JIMH3EI U ONTHYECKHE
IPUOOPHI

[TosydyeHne n3o0paxeHuii ¢ TOMOIIbIO
coOuparoiel U pacCEMBarOIICH JINH3.
Omnpenenenne GOKYCHOTO paCCTOSHUS U
OINTUYECKOH CHJIBI COOMpArOILEH TUH3BI.
AHanu3 ycTpoicTBa U NPUHLMUIIA 1EVUCTBUS
HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToanmnapara, MUKPOCKOIIa, TEJIECKONa
(MC — 6uonorus, acTpOHOMHUS ).

AHanus sBJIeHUN OIU30PYKOCTH U
JAJIbHO30PKOCTH, IIPUHIUIA IEHCTBUS OUKOB
(MC — Ouonorusi)

11.3

Paznoxenue Oenoro
CBETa B CICKTP

Habmtonenue no pasnoxeHuto 6eoro cBeTa B
cnektp. Habmoaenue u 00bsicHEeHHE OTIBITOB 110
MIOJTyYEHHIO OEJIoro CBeTa MpH CI0XKEHUH CBETa
Pa3HbIX [[BETOB.

IIpoBenenue u 00BSICHEHNE OIBITOB IO
BOCHPHUATHIO LIBETA IPEIMETOB MPH UX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIIBTPHI
(LIBETHBIE OYKH)

Pa3znen 12. KBanroBble siBienus (17

4)

121

Hcnyckanue
U TIOIJIOLIEHUE CBETa
aTOMOM

4

O6cyxnenue nenu onsiToB Pesepdopaa nmo
HCCIIEIOBAaHUIO aTOMOB, BBIJIBUKEHHUE TUIIOTE3 O
BO3MOXXHBIX PE3YJIbTaTaX OMBITOB B
3aBUCHMOCTH OT IIPEIIOIaraéMoro CTpOeHUs
aTOMOB, (POPMYJIMPOBAHKE BBIBOJIOB U3
PE3yJIbTAaTOB OIIBITOB.

OO6cyx1eHre TPOTUBOPEUHII ITaHETapHOM
MOJIENIN aToMa

Y OCHOBaHUM 15 runote3sl bopa o
CTAaLlMOHAPHBIX OPOUTAX HIIEKTPOHOB.
HaOsroieHne CIUIOMIHBIX M JIMHEWYATBIX
CIIEKTPOB U3JIyYEHUS Pa3INYHbIX BEILECTB.
OOBsicCHEHNE TMHEHYATHIX CIICKTPOB M3TyUCHUS




12.2

CtpoeHue aToOMHOIO
aapa

OO6cyx1eHrne BO3MOKHBIX THIIOTE3 O MOACIISX
cTpoenus siapa. OnpeneneHue cocTana siaep 1o
3aJIaHHBIM MaCCOBBIM U 3aPsI0BBIM YHCIIAM U
IO MOJIOKEHHIO B IIEPUOJINYECKON CUCTEME
anemeHToB (MC — xumus).

AHanu3 U3MEHEHUs COCTaBa sApa U €ro
TMIOJIOKECHHUS B IEPUOIMIECKON CUCTEME TIPH
a-pagunoakTuBHOCTH (MC — XuMus).
HccnenoBanue TPEKOB a-4aCTHIL 11O TOTOBBIM
dhotorpadusm. OOHapyKEHHE U U3MEPECHHUE
paaranroHHOro (hoHA C MOMOIIBIO JO3UMETPAa,
OLIEHKa €r0 HHTEHCUBHOCTH.

AHanu3 OMOJOTHYECKUX U3MEHEHUH,
MIPOUCXOJISIINX O] IeHCTBUEM
paanoakTUBHBIX U3nydeHut (MC — Ouoorus).
Hcnonb30BaHue paliOaKTUBHBIX U3TYyYEHHH B
Meauuune (MC — Ouonorusi)

12.3

SnepHble peakuu

Pemenue 3a1a4 ¢ UCMoib30BaHUEM 3aKOHOB
COXPAHEHUS MACCOBBIX H 3apSAIOBBIX YUCEN Ha
oTpezieNIeHUE Pe3yIbTaToB SIEPHBIX PEaKIIU;
aHaJIN3 BO3MOXXHOCTH WJIM HEBO3MOXKHOCTH
SIEPHON PEaKIIIH.

OreHKa YHEPTHUHU CBSI3U S/IEP C MCIIOJIB30BaHUEM
(dbopMyIbl DHHIITEHHA.

OO0cyx1eHre epcrneKTUB UCTIOIB30BaAHUS
yIOPaBIsiEeMOro TEPMOSAIEPHOTO CUHTE3A.
OO6cyxieHre MPEUMYIIECTB U IKOJIOTHUECKUX
po0JieM, CBSA3aHHBIX C SAEPHOIN SHEPTeTUKOMN
(MC — skogorus)

IToBTOpUTE/ILHO-0000 A0 IMIT MOYJIb (9 4)

CucremaTtuzanus u
0000111eHNE
MIPEIMETHOTO
COoIEepKaHUA

1 OTIbITa
JIesITeIbHOCTH,
NpUOOPETEHHOTO TP
N3Yy4YEHUH BCETO
Kypca pu3uku

9

1

Brimonnenne yueOHBIX 3ajaHU,
TpeOYIOMMNX JEMOHCTPAIIUN
KOMIIETEHTHOCTEMN, XapaKTEPU3YIOIINX
€CTECTBEHHOHAYYHYIO0 I'PAMOTHOCTb:

- IPUMEHEHUS TTOJIyYEeHHBIX 3HAHUN JJ1s
HAay4YHOTO OOBSCHEHUS PU3NUECKUX
SIBJICHUM B OKPY>KaIOLEH NPUPOAE U
MOBCEHEBHOM KU3HHU, a TAK)KE BBISIBICHUS
(hU3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHH;

- NPUMEHEHUs OCBOEHHBIX
SKCIIEPUMEHTAJIBHBIX YMEHUM AJIs1
uccieoBaHusl GU3NUECKUX SIBJICHUH, B
TOM YHCJIE JUISI IPOBEPKU TUIIOTE3 U
BBISIBJICHUS 3aKOHOMEPHOCTEM.

Pemrenune pacu€THbIX 3a71a4, B TOM YHCIIE
MpeanojararmuX NCI0JIb30BaHUE
(buznyeckol MOJIeNIM U OCHOBaHHBIX Ha
COZIep’KaHWUM Pa3JIMUHBIX pa3/esioB Kypca
bu3uKU.

BrInonHeHWe U 3amuTa rpynnoBbIX WA
WHJIMBU1yaJIbHBIX IIPOEKTOB, CBSI3aHHBIX C
coJepKaHueM Kypca pu3uku

Hroro

102
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YYEBHO-METOAUYECKOE n NHO®POPMAILIMOHHOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O ITPOLECCA.

YMK «®Pu3zuka. 7 kiace»

1 ®dusmka. 7 kinacc. Yueonuk (aBTop A. B. [lepbimkun).

2 Odwusuka. Ousuka. CoOopHUK 3a1a4 1o Gusuke 7 - 9 xiacc (arop B.U. Jlykamuk, E.B. lIBanoBa)

3. Ousuka. J[unaktuaeckue matepuaisl. 7 kiace (aBropsl A. E. Mapon, E. A. Mapon).

4 NHuTtepaktuBHOE yueOHOE mocobue Harnsanas ¢pusmka. 7 kiacc

5. Y4yeHnveckuit SKCIiepuMeHT 1o Gusnke. MeToau4eckrne peKoMeHIaluu K J1abopaTopHbIM paboTam/

ITox pen. Ilpod. A-p Texn. Hayk B.C. [Tnuyruna-M.,2020.

YMK «®u3uka. 8 kiace»

1 dwusuka. 8 knacc. Yuebnuk (aBrop A. B. Ilepbimkun).

2 dusnka. Meroanueckoe mocobue. 8 kimacc (aBropsl E. M. I'yrauk, E. B. PribakoBa).

3 ®dwusuka. CoopHuUK 3amau 1o ¢usuke 7 - 9 kiace (arop B.U. Jlykammk, E.B. iBanoBa)

4, Odusuka. J[unaktTuaeckue matepuainsl. 8 kinace (aBTopsl A. E. Mapon, E. A. Mapon).

5 WNuTtepakTuBHOE yueOHOe nocobue Harnsannas ¢pusuka. 8 kiace

6. Y4eHUYecKui SKCIIepuMEHT 1o ¢u3uke. Metoanueckue peKoMeHIaNH K JIabopaTOpHBIM paboTam/
[on pen. [Tpod. [-p rexn. Hayk B.C. [Tnayruna-M.,2020.

YMK «®u3uka. 9 kiace»

1 ®usnka. 9 kinacc. Yuebnuk (aBTopsl A. B. Ilepsimkun, E. M. ['yTHHK).

2 ®usuka. Temaruueckoe mnanupoBanue. 9 kiacce (aBrop E. M. I'yTHuHK).

3 ®dwusuka. CoopHUK 3amau 1o ¢usuke 7 - 9 kiace (arop B.U. Jlykammk, E.B. iBanoBa)

4, Odusuka. J[unaktuaeckue matepuaisl. 9 kinace (aBropsl A. E. Mapon, E. A. Mapon).

5) WuTepakTuBHOE yueOHOe mocobue Harnsaanas ¢pusuka. 9 knace

6. Y4eHnueckui SKCIepuMEHT 10 (pusrke. MeToaudeckie peKOMEeHJaIiH K 1a00paTOpHBIM paboTam
/ Mo pen. Ipod. d-p Texn. Hayk B.C. I[Tuuyruna-M.,2020.



