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HNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma mo ydeOHOMY mnpeamery «Dusnka» mpenHa3sHavyeHa sl ydamuxcs 7-9
KJIACCOB MYHHIIMIIAJIBHOTO aBTOHOMHOTO 0011e00pazoBaTensHoro yupesxaeHuss COLI Ne 42 r. Tomcka.

[lepeueHb HOpMATUBHBIX TOKYMEHTOB, UCIIOJIb3YEMBIX MPU COCTABICHUH pabodel MporpaMMbl:

1. ®depnepanbHblii 3aK0H OT 29 nexadbps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

2. @enepanbHbIii  TOCYIApCTBEHHBIM  00pa3oBaTeNbHBIA  CTaHAAPT OCHOBHOT'O  OOIIEro
oOpa3oBanus (yTBep:KIeH mpukazoM MunucrepcTBa oopa3oBanus u Hayku Poccuiickoit denepanuu ot
«17» nexabpst 2010 r. Ne 1897 B pen. IIpukazoB Munobpuayku Poccun ot 29.12.2014 Ne 1644, ot 31
nekabpst 2015 r. Ne 1577);

3. Ilpuka3 MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepauuun ot 31 mapra 2014
roma Ne 253 «0O0 yrBepkaeHuu (QenepaabHOTO TEepPeYHs YYeOHUKOB, PEKOMEHIIYEMBIX K
UCTIOJIB30BAaHUIO TIPU peaTu3alliil HWMEIOIIMX TOCYNAapCTBEHHYIO aKKpPEAUTAIMI0O 00pa3oBaTeIbHBIX
IporpaMM HavyajbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeAHero o0IIero oopa3oBaHus» C BHECEHHBIMU
u3MeHeHusAMH (npukazom MunoOpHayku Poccum ot 8 wmrons 2015 roma Ne 576; mpukasom
Muno6puayku Poccun ot 28 nmexabps 2015 roma Ne 1529; nmpukazom MwunoOpHayku Poccuum ot 26
suBapst 2016 roma Ne 38, mpukazom MunoOpnayku Poccum ot 29 nekabps 2016 roma Ne 1677,
npukazoM Munoopuayku ot 08 urons 2017 roma Ne 535, npukazom MunoOpuayku ot 20 utons 2017
roga Ne 581, mpukazom Muno6panyku ot 05 utons 2017 rona Ne 629);

4. dyHIaMeHTaIbHOE SAPO COoAep KaHUsI 0011Iero o0pa3oBaHus;

5. IlocranoBnenue I'maBHoro I'ocygapcrBeHHOro canurapHoro Bpada Poccuiickoin denepanuun
«O6 yrBepxknenun Canllun 2.4.2.2821-10 «CaHuTapHO-3MUAEMUONIOTHYECKIE TpeOoBaHUSA K
YCIOBUSIM U OpraHu3aluu o0ydeHus B 00leoOpa3oBaTeNbHbIX yupexaeHusax» oT 29.12.2010 Ne 189
(3apeructpupoBano B Muntocte Poccutickoit @eneparuu 03.03.2011 Ne 19993);

6. IlocranoBnenue I'1aBHOrO TOoCy1apcTBEHHOIO caHuTapHoro Bpaya P® ot 24 nos6ps 2015 r.
No 81 «O Buecenun uamenenuid Ne 3 B CanlluH 2.4.2.2821-10 «CaHutapHO-31HAEMUOJIOTUUECKUE
TpeOOBaHUS K YCIOBUSM U OpraHu3aluu oOO0y4yeHHs, cojepxaHus B 0OLIe00pa30BaTEIbHBIX
OpTraHU3aIUIX»;

7. OcHoBHas o0Opa3oBarebHas IporpaMMa OCHOBHOro o6iiero oopasoanusgs MAOY COII  Ne
42 r. ToMcKa;

8. ABropckas nporpamma E.M. I'ytauk, A.B. Ileppiukun. @usuka, 7-9 xnaccsl. - M: JIpoda.

Pabouas mporpamma HampabiieHa Ha oOecrieueHue AOCTHXKEHHH IUIaHUPYEMBIX pe3yJbTaToB
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMbI OCHOBHOT'O 0011IeT0 00pa30oBaHus.

JlaHHBINA y4yeOHBIH MpeaMeT BXOTUT B 00JAacTh «ECTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB
y4eOHOro IJaHa.

OO0mme nenu yyeOHOro npeamera

Pa3BuTHe nHTEpECOB ydaluxcsi Ha OCHOBE UM 3HAHMM U ONbITA IO3HABATENILHOTO ¥ TBOPYECKON
JESATEIBHOCTH;

[lonnmanue ydalmuMucs CMbICIa OCHOBHBIX HAay4HBIX TIOHATUH U 3aKOHOB (DU3HKH,
B3aMMOCBSI3U MEXKIY HUMU;

dopMupoBaHUE Y yYalIUXcs MPEICTaBICHUNA 0 PU3NUECKON KapTHHE MUpa.

JJ1st MOCTHKEHHS MOCTABJICHHBIX Le/1ell OnpeaeeHbl CIeayIoIue 3a1a4m:

3HAKOMCTBO YYallluXCsl ¢ METO/I0M HAy4HOT'O MO3HAHUS U METOJaMH HUCCIIEI0OBaHUS MPEIMETOB
U SIBIICHUH TPUPOIHI;

[IpnoGpereHne ydamuMucs 3HAHUM O MEXaHWYECKUX, TEIJIOBBIX, JJIEKTPOMATHUTHBIX U
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BETMUMHAX XaPAKTEPUIYIOLIUX ITH SBJICHHUS;

dopMHUpOBaHUE Yy YYallUXCsl YMEHHM HaOt0/1aTh MPUPOJHBIC SIBICHUS U BBIOJHATH OIBITHI,
nabopaTopHble paboThl M IKCHEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIB30BAHUEM H3MEPUTEIIBHBIX
npuOOPOB, IMHUPOKO MPUMEHSEMBIX B TPAKTUUYECKON KU3HU;

OBnazieHus y4yallUMHUCS TaKUMU OOIIEHAYYHBIMH TOHATHUSMH, KaK TNPUPOJIHBIEC SIBICHHUSA,
SMIIEPUYECKH YCTAaHOBJIEHHBIM (akT, mnpoOiema, TUIIOTE3a, TEOPETHUYECKUH BBIBOJA, pe3yibTar
9KCIIEPUMEHTAILHON TPOBEPKHU.

MecTo npeamera B yueOHOM IJIaHe
B ocHoBHOIT mikone ¢u3uka uzydaercs ¢ 7 mo 9 kmacc. YueOHBIM miuaH coctaBisieT 238
y4eOHBIX Yaca, B TOM 4HcIie st 7,8, KiaccoB 1Mo 68 yueOHBIX 4acoB, U3 pacueTa 2 y4eOHBIX yaca B



Hezeno, u A 9 kinaccos 1o 102 yueOHbIX 4acoB, U3 pacuéra 3 yueOHBIX yaca B HEJIETIIO.

1. NINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O IIPEAMETA

BbINyCKHUK HAYYUTCSI:

e coOmomaTh mTpaBWwiIa OE30MAaCHOCTH M OXpaHbl Tpyda MpH paboTe ¢ y4eOHBIM H
71a0opaTopHBIM 000PYyI0OBAHUEM;

* TIOHMMaTh CMBICI OCHOBHBIX (PH3MUECKUX TEPMUHOB: (PHU3UYECKOE TeN0, (PU3NIECKOE
SIBJICHHUC, (1)I/I3I/I‘ICCKa$I BCJIMYMHA, CAMHUIBI U3SMCPCHUA

* pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPH TOMOIIM (PU3HYECKHX METOJIOB;
AHAJIM3UPOBATL OTACJIBHBIC JOTallbl IMPOBCACHUA I/ICCJICIIOBaHI/Iﬁ U HHTCPIPCTUPOBATL PC3YJIbTATHI
HaOJIFOICHUH U OIIBITOB;

® CTAaBUTH OIBITHI ITO UCCICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJIEHUU WA (1)I/ISI/I‘ICCKI/IX CBOICTB T€Il 663
UCITIOJIB30BaHUsl TPSIMBIX HM3MEPEHHIA; TpU OSTOM (popMmynupoBaTh mpodiIeMy/3agady y4eOHOTO
IKCIEPUMEHTA; COOMpATh YCTAHOBKY M3 TPEAJIOKEHHOTO OOOpYAOBaHUS, INPOBOIUTH OMNBIT U
(GOpMyITHPOBaThH BHIBOJIBL.

[Ipumeuanue. [Ipn mpoBeaeHNN UCCIIEAOBAHUS (PU3UUECKUX SBJICHUIA U3MEPUTEIbHBIE TPHOOPHI
UCTIONIB3YIOTCS JIUIb KaK JaTYMKU HM3MEPEHHs (U3NYECKUX BEIMYMH. 3allMCU TOKa3aHUM IPSIMBIX
U3MEPEHUI B 3TOM cllyyae He TpedyeTcs.

* TIOHUMATh POJIb FIKCIEPUMEHTA B TIOJTYYCHUH HAYYHOW HHPOPMALINH;

* TMPOBOJIUTH NPAMBIE M3MEPEeHHUS (PU3NYECKUX BEITUYMH: BPEMs, PACCTOSHUE, Macca Telna,
o0BeM, cuiia, TeMIepaTrypa, aTMOCEpHOE JaBJICHHUE, BIAKHOCTh BO3AyXa, HAINPsHKCHHE, CHIIA TOKA,
panuanoHHbl (OH (C MCHOJIB30BAaHUEM JIO3UMETpPA); MPHU 3TOM BBIOMpATh ONTHUMAIIBHBIN CIOCOO
M3MEPEHHUS U UCITOJIB30BaTh MIPOCTENUIIINE METO/IBI OLIEHKU MOTPEIIHOCTEN N3MEPEHU M.

[Ipumeuanue. Jlrobas ydeOHas mporpamMma JOJKHA oOOecleyuBaTh OBJIAJECHUE MPSIMBIMU
U3MEPEHUSIMH BCEX TIEPEUNCIICHHBIX (DU3HUECKUX BEITUIHH.

* TPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHMIl: TMpPH O5TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHPOBATh pE3YJbTAaThl MOJYUYEHHOM
3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BUAC TAOMUI] W TrpauKOB, JEJIaTh BBIBOABI IO pE3yJbTaTaM
UCCIICJIOBAHMUS,

* TMPOBOJIUTH KOCBEHHBIC HM3MEPCHUS (PU3NYCCKUX BEIUYHMH: TPU BBIOJHECHUN W3MEPCHHMA
coOupaTh IKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEAYS MPEATOKEHHON HHCTPYKIIUH, BEIUUCISATH 3HAYCHHE
BEJIMYMHBI H aHATM3UPOBATH TIOJTYyICHHBIC PE3YIbTaThl C YIETOM 3aJaHHONH TOYHOCTH U3MEPCHHIA,

* aHaIM3UPOBATh CUTYallUH TMPAKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa, Yy3HaBaTb B HHUX
MPOSIBIICHUE U3YyYCHHBIX (PU3NICCKUX SIBICHUHN HITH

3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIIUECS 3HAHUS TSl X O0BSCHEHHUS;

* TIOHWMATH NMPUHIIUIBI JCHCTBHUS MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, YCIOBHUS UX
0€30MacHOTO UCTOIb30BaHMS B TIOBCETHEBHOM KU3HU;

* WCIOJIb30BaTh MPH BBHIMOJHCHHH YYeOHBIX 3aJlad4 HAyYHO-TIONMYJSPHYIO JIMTEPATYpy O
bu3nYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHeT.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

*  0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHULL, PONb PUUKU 8 pACUUPEHUU NPedCMAasieH UL
00 oKpydCcarouem mupe u ee 6K1a0 8 YayuuleHue Kaiecmea HCUsHu,

*  UCNONBb308AMb NpUeMbl NOCMPOeHUs Quauueckux mooenetll, NOUcKka u GopmyIuposKu
00Ka3amenbcme GblOGUHYMBIX 2UNOMe3 U Meopemuyeckux 6bl60008 HA OCHO8e IMNUPUYECKU
YCMAHOBNIeHHBIX (haKmos;

*  CpasHuBamv MOYHOCMb UMEPEHUs (PUUYECKUX GeUYUH NO BeIUYUHE UX OMHOCUMENbHOL
nOZpewHOCmUY NpU NPOEeOeHUU NPAMBIX USMEPEHUL,

*  CAMOCMOSIMENbHO NPOBOOUMb KOCBEHHbIE USMEPEHUSL U UCCIe008aAHUS (PUULECKUX eIUYUH C
UCNONL308AHUEM PA3IUYHLIX CHOCO008 UMEPEHUs QU3UYECKUX GeIUYUH, BblOUpPaAmb cpeocmsda
UsMepenUsl ¢ y4emom HeobXo0UMOU MOYHOCMU U3MepeHUll, 000CHO8bI8AMb 8bIOOP CNOCODA U3MEPEeHUs,
aA0eK8amHo20 NOCMAsIEeHHOU 3a0aye, NPOBOOUMb OYEHK)Y 00CMOBEPHOCMU NOLYYEHHBIX PE3YIbIMaAmos;

* gocnpuHuMams  UH@OpMayulo - QUIUYECKO20  COO0EePAHCAHUS 8  HAYYHO-HONYJAPHOU
qumepamype U Cpeocmeax Maccoeol UHQGOpMAyuu, Kpumuyecku OYeHUueamv  MNOJAYYEHHYIO
UHhopmayuro, aHaruzupys ee cooepicarue u OaHHbvle 00 UCMOYHUKe UHDOpMaAyULL,

* co30a6amv COOCMBEHHblE NUCbMEHHbIE U YCMHble COOOWeHUs O QU3UUECKUX AGNEHUAX Hd
OCHOBE HECKONbKUX UCMOYHUKO8 UHGDOpMAyuu, CONpoo’coams GblCMyNieHue npeenmayuel,



yuumuléas ocobeHHocmu ayoOumopuu c8epCmuuKos.
MexaHn4yeckue siBJIeHUSA

BbINyCKHUK HAYYUTCS:

* pacrmo3HaBaTb MEXAaHUYECKHE SIBICHHUS W OOBSICHITHP HA OCHOBE HUMEIONINXCS 3HAHHMA
OCHOBHBIE CBOWMCTBA WJIM YCIIOBUS TNPOTEKaHHUS ATHX SBJICHUN: PaBHOMEPHOE M HEPaBHOMEPHOE
JBI)KEHUE, PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBHXEHHE, OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBUKEHHS, CBOOOJHOE TMaJeHHe TeJ, PAaBHOMEPHOE IBUKEHHE IO OKPYKHOCTH,
UHEpIMs, B3aMMOJACHUCTBUE T, PEaKTHBHOE MABIDKEHHE, Mepefaya JaBJICHHUS TBEPIbIMU TeJlaMH,
KUJKOCTAMHU U razaMu, aTMochepHOe JaBlIeHUE, TUIaBaHUE TEJ, PABHOBECHE TBEPABIX TEJ, HMEIOIIUX
3aKpeIUICHHYIO OCh BpallleHHs, KOJIeOaTeIbHOE JBIKEHIE, PE30HAHC, BOTHOBOE JBM)KEHUE (3BYK);

* ONHCHIBaTh M3y4YEHHBIC CBOWMCTBA TEJl M MEXaHHYECKUE SIBJICHMS, UCHOJb3Ys (pusmueckue
BEJIMYMHBL: IyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, NMEePHO OOpalleHus, Macca Tela, INIOTHOCTD
BellecTBa, Cuia (CWiIa TSKECTH, CHJIa YIOPYTOCTH, CUia TPEHHs), AaBJIEHUWE, HMIIYJIbC Tea,
KWHETHYECKasl SHEPrusi, MOTCHUIUAIbHAS YHEPIus, MEXaHH4YecKas paboTa, MeXaHW4ecKas MOIHOCTb,
KIIJ] npu coBepuieHuu paboThl C UCHOJIB30BAaHUEM IMPOCTOTO MEXaHH3Ma, CUJIa TPEHUs, aMILTUTYAa,
NepuoJl M YacTtoTa KojeOaHWil, IJIMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHs; MPH ONHUCAHUU
MPAaBWIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIOIb3YEMbIX BEIMYUH, UX OO03HAUYECHUS M EAUHMIIBI
U3MEPEHUs,, HaxXOAUTh (OPMYJBI, CBA3BIBAIOUIME JaHHYIO (HU3MYECKYI0 BEIHYMHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaAY€HUE (PU3NYECKON BEJTMUMHBI;

* AHATM3UPOBATH CBOWCTBA TEJl, MEXaHUYECKHE SIBIICHUS U MPOIECCHI, UCIIONB3Ys (hU3UIECKue
3aKOHBI: 3aKOH COXpPaHEHHUS SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3ULUU CUIT
(HaxoxxaeHue paBHoxencTBytomen cuibl), |, I u Il 3akonsl HploTOHA, 3aKOH COXpaHEHUs UMITYJbCa,
3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3InyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M €r0 MaTeMaTUYeCKOe BBIPAKEHHE;

* pa3nuuaTh OCHOBHBIE MPHU3HAKUA HM3YyYEHHBIX (DU3MUECKHUX MOJENeil: MaTepuaabHas TOUKa,
MHepIaIbHas CHCTEMa OTCYETA;

e pemath 3a7aud, HCMONb3yS (PU3MUYECKHE 3aKOHBI (3aKOH COXpPAHEHHs] SHEPTUH, 3aKOH
BCEMUPHOI'0 TAroTeHusl, npuHuun cynepnosuuuu cui, |, |1 u 1l 3akonsr HeloToHa, 3aK0H coxpaHeHUs
uMmnynbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u Gopmysbl, CBS3bIBaIOLIUE (PU3NYECKUE
BEJIMYMHEI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIIeCTBA, CHUJIA, JaBJICHHE, UMITYIIbC
Telna, KUHETUYEeCKash OJHEprus, IOTeHIMalbHas OJHEpPrus, MexaHudeckas paboTa, MexaHUdecKas
mourHocTh, KITJ] mpocToro Mexann3ma, Cuiia TpPeHUsT CKOJIBKEHHS, KOA(QGUIIMEHT TPEHUS, aMILTUTY 1A,
HEepuoJl U YacToTa KoJieOaHuM, ATMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHHs): Ha OCHOBE aHalIM3a
YCIIOBHS 33J]a4y 3aITUCHIBATh KPATKOE YCIOBHE, BBIICIATH (PU3NIECKHE BEIIMIHHBI, 3aKOHBI U ()OPMYIIBI,
HEOOXOUMBIE VISl €€ PEIIeHUs, TPOBOJAUTH PACUEThI M OIIEHUBATh PEATbHOCTh MOJYUEHHOTO 3HAYCHHS
(U3UYECKON BEIIMUNHBI.

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYUHThCS:

*  UCNONBb306aMb 3HAHUSL O MEXAHUYECKUX ABLEHUSX 8 NOBCEOHEBHOU HCUZHU O obecneyeHus
bezonachocmu npu odpaweHuu ¢ npudbopamu U MexXHU4ecKUMU YCmpOoucmeamu, Oas COXPAHEHUs.
300p08bsi U COONIOOEHUsT HOPM IKONO02UHECKO20 NOoG8edeHUsl 6 OKpydcaruell cpeoe;, NpPUBOOUmMb
npumMepvl NPAKMU4eCcKo20 UCNONb308AHUS PUULECKUX SHAHUL O MeXAHUYECKUX S8NeHUAX U PU3U1eCcKUX
3aKOHAX; NpUMepbl  UCNONb308AHUSL  B0300HOBNIAEMbIX  UCMOYHUKOE  IHEP2UU;  IKOAOSUYECKUX
ROCIeOCMBULL UCCIe008AHUS KOCMUYLECK020 NPOCPAHCME,

*  paziuuamse cpaHuybl NPUMEHUMOCMU UIUYECKUX 3AKOHO8, NOHUMAMb 8Ce00uUll Xapakmep
@yHOameHmanvbHvlx 3aKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU IHepeUll, 3aKOH COXPAHEHUs. UMNYIbCd,
3aKOH 8CEMUPHO20 MALOMEHUS) U 02PAHUYEHHOCHb UCNONIb308AHUSL YACMHbIX 3aKOHO08 (3akoH T VKa,

Apxumeoa u op.);

*  HAX0O0UMb A0EKBAMHYI0 NPEOTONCEHHOU 3a0aue Pu3UYecKyr0 MOOelb, paspeulams npoodiemy
KAaK HA OCHOBE UMEIOWUXCS 3HAHUL NO MeXAHUKe C UCNHONIb308AHUEM MAmeMamuyecko2o annapamd,
Max u npu NOMOwU Memooo8 OYeHKU.

TemnoBble sIBJIEHUS

BbInycKHUK HAY4YHTCS:

* pacro3HaBaTh TEIUIOBBIE SIBICHUS M OOBSICHATH Ha 0a3e MMEIOIIUXCS 3HAHWHA OCHOBHBIE
CBOMCTBA WJIM YCJIOBHSI TPOTEKaHUs OSTUX sBICHHWM: AuQdy3us, uU3MeHeHHue oObeMa Ten MpH
HarpeBaHWW (OXJIAXKICHWUHW), OOJbIIAs CKAMAEMOCTh Ta30B, Mallas C)KUMAeMOCTh JKHAKOCTEH W
TBEPABIX TeJ; TEIUIOBOE pABHOBECHE, WCIApeHHe, KOHJEHCAIMs, IUJIaBICHHUEe, KPUCTALTU3AIINS,



KUTICHHUE, BIAXHOCTh BO3/yXa, Pa3IUYHbIE CIIOCOOBI TeIuIonepeaaun (TerIonpoOBOAHOCTb, KOHBEKIIHS,
U3JIy4YEHHUE), arperaTHble COCTOSIHUS BEUIECTBA, MOTJIOIIEHUE SHEPTrUH MPHU UCIAPEHUU KHUIKOCTH U
BBIJICIICHUE €€ TIPU KOHJICHCAITUH 11apa, 3aBUCKMOCTh TEMIIEPATyphbl KHIICHUS OT JAaBIICHHS,

* ONHCHIBATh W3YYEHHBIC CBOWCTBA TeJd M TEIUIOBBIC SIBJICHUA, HUCIONB3YS (U3NUYECKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPCHHSS DHEPIUs, TEMIIEpaTypa, yIeNbHas TeII0OeMKOCTh
BEIIIECTBA, yJeNbHAs TEIUIOTa IUIABJICHUS, yJeNbHAs TEIUIOTa mapooOpa3oBaHusl, yJelbHAs TEIIoTa
CrOpaHusl TOIUIMBA, KO3()(HUIMEHT TIOJIE3HOTO NEHCTBHS TEIUIOBOTO JIBUTATEINS;, IPH OINUCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX BEJIMYMH, MX O003HAUEHUS U EIUHUIIBI
U3MEPEHUs, HaxOAUTh (OPMYIbBI, CBS3BIBAIONIME JIaHHYK (H3UYECKYI0 BEIHYMHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PH3HUUECKON BEIIUYHHBI;

* aHAJIM3HUPOBATH CBOWCTBA TEJ, TEIIOBBIC SBJIICHUS W MPOIECCHI, HCIOJIb3ysS OCHOBHBIC
MOJIOKEHUS aTOMHO-MOJICKYJISIPHOTO YYSHHS O CTPOCHHUHM BEIIECTBA U 3aKOH COXPAHEHUS SHEPTHUH;

* pa3iuyaTh OCHOBHBIC TPU3HAKKM M3YyYCHHBIX (U3NYECKHX MOJENICH CTPOCHUS Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEN;

* MPHUBOAMTH MPHUMEPHI MPAKTHYECKOTO HCIIONB30BaHUS (DU3MYECKHX 3HAHUH O TEIUIOBBIX
SIBJICHUSIX

* pemarb 3a/1a4M, UCTIOIb3Ys 3aKOH COXPAaHEHHs SHEPTUH B TEIJIOBBIX MpoIieccax U GOpMyIIbI,
CBSI3BIBAIOIIME (PU3NYCCKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEPATypa, yIelbHAs TEINIOEMKOCTh
BCIIIECTBA, yJeNbHAs TEIUIOTA IUIABJICHUS, yJClbHAs TEIUIOTa MapooOpa3oBaHUs, yielbHAs TEIUIoTa
CTOpaHUs TOIUIMBA, KOA((OUIIMEHT MOJE3HOTO JCWCTBUS TEIJIOBOTO JIBUTATENs): HA OCHOBE aHAIIN3a
YCIIOBHS 33]1a4M 3alTUChIBATh KPATKOE YCIOBHE, BBIIEIATh (PU3NYCCKHE BEIIMYMHBI, 3aKOHBI U ()OPMYIIHI,
HEOOXOMMBIE ISl €€ PEUICHHUS, TPOBOIUTH PACUETHl U OIICHWBATh PEATHHOCTD IMOJYYEHHOTO 3HAYCHUS
(U3UIECKOI BETHYUHBI.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

*  UCNONB308aMb 3HAHUS O MENN0BLIX SGIEHUSX 8 NOBCEOHEBHOU JICU3HU Olisi 0becneyeHus
bezonacHocmu npu odpaweHuu ¢ npubOpaMu U MeXHUYeCKUMU YCmpoucmeamu, Oisi COXPaHeHus
300p06bsi U COONOOEHU HOPM IKOJO2UHEeCKO20 MNO08eOeHUs 8 OKpycawuell cpeoe;, NpPUBOOUMb
ApUMepbl IKON0SUHECKUX NOCIe0Cmeull pabomvl Osucameneti 8HYMPEeHHe20 C20paHus, Meniosvix U
2UOPOINEKMPOCIAHYULL,

*  pasziuyame SpaHuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce0Owull Xxapakmep
DYHOAMEHMATbHBIX PUUUECKUX 3AKOHO8 (3aKOH COXPAHEHUsl IHepeuu 8 Menjiosblx npoyeccax) u
02PAHUYEHHOCHb UCNONIb308AHUSA YACHBIX 3AKOHO8;

*  HAX0O0UMb A0EKBAMHYI0 NPEONONCEHHOU 3a0aye hu3UYecKyr0 MOOelb, pazpeuiams npodiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHUL O MENN08bIX SAGIEHUAX C UCNONb308AHUEM MAMEeMAmuieckKozo
annapama, max u npu NOMOwU Memooo8 OYeHKU.

JJIeKTPpHYeCKHe U MATHUTHBIE SIBJIEHUS

BbinycKHUK HAYYHTCS:

* pacro3HaBaTh JJEKTPOMArHUTHBIC SBICHUS M OOBSCHATH HA OCHOBE HMMEIONIMXCS 3HAHWH
OCHOBHBIC CBOWCTBAa WJIM YCJOBHS MPOTEKaHMs 3TUX SIBJICHUM: 3JIEKTpU3aLUs Tell, B3auMoJieiicTBue
3apsi/IoB, SIEKTPUIECKUNA TOK M €ro JACWCTBUS (TEIUIOBOE, XUMUYECKOE, MarHUTHOE), B3aUMOJICHCTBIE
MarHuTOB, 3JEKTPOMAarHUTHAs MHIYKLUA, NEHCTBHE MAarHUTHOTO IMOJISi HAa NMPOBOJAHMK C TOKOM U Ha
JBIDKYIIYIOCS 3apsDKEHHYIO YacTHUIly, NIEHCTBHE JIIEKTPHUYECKOTO TIOJS Ha 3apsHKCHHYIO YacTHILY,
JJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXEHHWE M MpPeIOMIICHUE
CBETa, INCIIEPCHS CBETA.

* COCTaBJIATH CXEMBl JJIEKTPUUECKUMX LENe ¢ TMocaeoBaTelbHbBIM U  MapalIeNbHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyas yCIOBHBIE OO0O3HAUEHHS DIIEMEHTOB OJIIEKTPHUYECKHX Iernen
(MCTOYHMK TOKA, KIIIOY, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIEPMETP, BOJIBTMETD).

* WCIOJB30BATh ONTHYECKHE CXEMBI ISl TMOCTPOCHHSI M300paKEHHW B IJIOCKOM 3€pKalie U
coOuparoniet JuH3e.

* ONWCHIBATH W3YYCHHBIE CBOMCTBa Tl ¥ OJCKTPOMAarHUTHBIC SIBICHUS, HCIOIb3YS
¢u3uueckne BEIMYUHBI: INEKTPUUECKUH  3apsiyl, CHJIa TOKa, OJJIEKTPUYECKOE HaMpsKeHHUE,
AJIEKTPUUECKOE CONMPOTHBIICHHE, YACIHHOE CONPOTUBICHHE BEUIECTBA, padOTa JJIEKTPUIECKOTO OIS,
MOIIHOCTh TOKa, (POKYCHOE pPACCTOSHHE W OINTHYECKas CUja JMH3BI, CKOPOCTb AJIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa; INPH ONHCAHUM BEPHO TPAKTOBATh (DU3WUYECKHHA CMBICI
UCTIOJIb3YEMbIX BETUYMH, X 0003HAUYCHHSI U €AMHUIIBI U3MEPEHUs; HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE
TAHHYIO (PU3UYECKYIO BETMUNHY C IPYTHMHU BEIIMIHMHAMHU.



. AHAIM3UPOBATh CBOWMCTBA TEJ, SJCKTPOMATHHUTHBIC SIBJICHUS W IPOLIECCHI, HCIONB3Ys
du3HYeCKre 3aKOHBI: 3aKOH COXPaHEHHsI IIEKTPUUECKOTo 3apsa/a, 3akoH OMa Ui y4acTKa IeTH, 3aK0H
Hxoyng-JIeHna, 3aKOH NPSAMOJMHEHHOTO PACHPOCTPAHEHUSI CBETA, 3aKOH OTPAXEHUSI CBETA, 3aKOH
MPETOMIICHUSI CBETA; TPU STOM Pa3indaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €ro MaTeMaTHYECKOe
BBIpa)KEHHE.

* TPUBOAUTH TPHUMEPHI  MPAKTHUYECKOTO  HCIOJB30BaHUA  (PU3NYCCKUX  3HAHUH O
AJIEKTPOMATHUTHBIX SBICHHUSIX

* pemaTh 3aJa4yM, UCTONB3Yys (U3MUecKue 3aKoHbI (3akoH Oma A ydyacTka IenH, 3aKOH
Jxoyns-JIeHna, 3aKOH TPSIMOJIMHEHHOTO PacpOCTPAaHEHHS CBETA, 3aKOH OTPaKCHHUsI CBETa, 3aKOH
MPETOMIICHUSI CBeTa) M (DOPMYIIbI, CBS3BIBAIONINE (PU3MUYECKUE BEIHMYUHBI (CHJIa TOKA, DJICKTPHUECKOE
HANpsDKCHUE, DJIEKTPHYECKOE CONPOTHBIICHHE, Y/ACIbHOE CONPOTUBIICHWE BellecTBa, paboTta
AIIEKTPUUYECKOTO MOJIsI, MOIIHOCTh TOKa, (DOKYCHOE PAcCTOSHUE M ONTHUYECKas CUiIa JIMH3BI, CKOPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacToTa cBeTa, (OPMYJbl pacdera 3JICKTPUYECKOTO
COTPOTHBIICHUS TPH TOCIEIOBATEILHOM M TapalIeIbHOM COCIMHEHUW IPOBOJAHHUKOB): HA OCHOBE
aHaJM3a YCJIOBUS 3a/1a4M 3alMChIBATh KPATKOE YCIOBHUE, BBICIATH (DU3MYCCKHE BEITMYMHBI, 3aKOHBI U
dbopMyITbl, HEOOXOIUMBIE JUISI €€ PEIIECHUS, IPOBOIUThH PACUCTHI M OIICHUBAThH PEAThHOCTh OTYYECHHOTO
3HAYCHUs! (PU3NIECKON BEITHUUHBI.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

*  UCNONBb306aMb 3HAHUS 00 DIEKMPOMACHUMHBIX SGIEHUSX 6 NOBCEOHEGHOU JICUHU OIS
obecneyeHusi 6e30NACHOCMU NpU 0OpaAUjeHUuU ¢ NPUOOPaMU U MEeXHUYEeCKUMU YCMPOUCmeamu, OJisl
COXpaHeHUst 300p06bsi U COOMOOCHUS HOPM IKOJIOSUYECKO20 NOBCOeHUsl 6 OKpydcarouell cpeoe;
APUBOOUMb NPUMEPLL BIUAHUS INEKMPOMASHUTNHBIX U3TYYEHUU HA JHCUBbIE OPSAHUZMDYIL,

*  paznuuamv Sparuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CCOOWUL XapaKmep
@PYHOAMEHMANbHBIX  3AKOHO8 (3AKOH COXPAMEHUs 9NeKMPUYECKoeo 3apsaod) U O0SPAHUYeHHOCHb
UCNONb308AHUS YHACMHBIX 3aKOH06 (3akon Oma 05 yuacmka yenu, 3akon ocoyns-Jlenya u op.);

*  UCNONBb306AMb NpUeMbl NOCMPOEHUs Qu3uyecKux Mmooenel, NOUcKa U @opmMyIuposKU
O00KA3aMenbCme  6blOGUHYMBIX 2UNOME3 U  MeopemudeckKux 6bl80008 HA OCHO8e IMAUPUYECKU
YCMAHOBNIEHHBIX (haKmMos;

*  HAxXoO0umv A0eK8amHy npeodioNHCeHHOU 3a0aie GuU3ULecKyio Mooelb, paspeuams npodiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHUUL 00 2IeKMPOMACHUMHBIX SAGIEHUAX C UCHOJb308AHUEM
MAMeMAmuyecKo2o annapama, max u npu NOMOwiU Memooo8 OYeHKU.

KBanToBbI€ ABJICHUS

BbInycKHUK HAYYHTCSI:

* pacro3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHATh Ha OCHOBE MMEIOIIMUXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIM yCJIOBHSI IPOTEKAHUS ITHUX SIBIICHUH: €CTECTBEHHAS W MCKYCCTBCHHAS PAIMOAKTUBHOCTb,
a-, B- M y-U3Jy4eHHs, BOSHUKHOBEHHE JIMHEHUATOTO CIIEKTPa U3ITYYECHUS aTOMa;

* OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, WCIIOJB3YsS (PU3MUYSCKUE BEITUYHHBI: MacCOBOE
YHCIIO, 3apsA70BOE YHUCIO, TMEPUOJ TMojiypacmajaa, SHeprus (OTOHOB; MPH OMUCAHUH MPABHIBHO
TPAKTOBATh (PU3UUYCCKUI CMBICI HCITOJIB3YeMbIX BEIUYHH, WX O0O3HAYCHUS W CAWHHIIBI U3MEPCHHS,
HaXOJUTh (OPMYJbI, CBA3BIBAIOIINE MAaHHYIO (PU3NYECKYIO BEIUYUHY C JIPYTHMH BEIUYUHAMH,
BBIUMCIISTH 3HAUCHNE (DU3HUECKOUN BETUMIMHBL;

* aHaTU3MUPOBATHh KBAHTOBBIC SBJICHHS, UCIONB3YS (PU3NUYECKUE 3aKOHBI M MOCTYJATHI: 3aKOH
COXPAHCHHS DHEPTHH, 3aKOH COXPAHEHHWS D3JICKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHHS MacCOBOTO
Yrclia, 3aKOHOMEPHOCTH M3IIyUYeHUs! W TOTJIOUICHHUS CBETa aTOMOM, IIPHU 3TOM paszluvaTh CIOBECHYIO
(hOpMYIMPOBKY 3aKOHA U €T0 MaTeMaTHIECKOE BEIPAKEHNUE;

*  pa3nuyuaTh OCHOBHBIC MPU3HAKH IUIAHETAPHON MOJIENIM aTOMa, HYKJIOHHON MOJIENH aTOMHOTO
A7pa;

* TPUBOIUTH TMPHUMEPHl TMPOSBICHUS B TMPUPOAEC U TMPAKTUYECKOTO HCIIOIb30BAHUS
PaIMOAKTUBHOCTH, SJICPHBIX W TEPMOSICPHBIX PEAKIIHH, CIEKTPAILHOTO aHATN3A.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYUYHTHCS

*  UCNONb308aMb NOLYYEHHble 3HAHUSL 8 NOBCEOHEBHOU HCUSHU NpU 0bpaweHuy ¢ npubopamu u
MEeXHUYeCKUMU YCMPOUCMEAMU (CUemYUK UOHUSUPYIOWUX Yacmuy, 0o3umemp), OJNid COXPAHEHUs
300p08bsL U COONIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUS 8 OKPYHcalowell cpeoe;

*  COOMHOCUMb IHEPRUIO CBA3U AMOMHBIX A0ep ¢ 0ePeKmoM Maccyl,

*  NpuUBOOUMb NpUMeEpbl GIUAHUSL PAOUOAKMUBHBIX UIYVUEHUN HA JHCUBbIe OP2AHUMbL,



HOHUMAMb NPUHYUN OCUCMBUs 003UMEempPa U paziuyams Ycl08Us e20 UCNOIb308aHUS,

*  NOHUMAmMb 9KOJIO2UYECKUe NpoOIeMbl, BO3HUKANOWUE NPU UCNONb308AHUU AMOMHBIX
INeKMPOCMAHYUL, U NYMU peuleHuss dMux npodiem, NepcneKmugvbl UCNONb308AHUSL VYNPABIAEMO20
MepMOsIOepHO20 CUHmesd.

JIeMeHTbI ACTPOHOMMH

BrinycKHUK HAY4YHUTCH:

* yKa3plBaTh Ha3BaHMs IuIaHeT COJHEYHONW CHUCTEMBI; pa3inyaTb OCHOBHBIE IPU3HAKU
CYTOYHOTO BpaleHUs 3Be31HOTO HeOa, ABrkeHus JIyHbl, COJHIIA U TJIAHET OTHOCUTENILHO 3BE3I;

* [OHHUMATbh PA3JINYUS MEKIY FEJIMOLEHTPUYECKON U T€OLEHTPUUIECKON CUCTEMAaMU MUPa;

BbInyCKHUK MOJIYy4YHT BO3MOKHOCTD HAYUYHThCSH:

*  YKasvlgamsv oOwjue colcmea U OMIUYUA NIAHem 3eMHOU 2pYNNnbl U NIAHem-2U2aHmos;
manvix men ConmeyHou cucmemvl U OOILWUX NAAHEM, NOIb308AMbCA KAPMOU 36€30H020 Heba npu
HAOI00eHUAX 36€30H020 Heba,

*  pasauuamv OCHOBHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) coomHocumy
yeem 36e30bl ¢ ee memMnepamypou,

*  paznuyams cunomeswvl 0 npoucxodxcoenuu CorHeuHol cucmemsi.

. O®uznyeckoe 00pazoBaHHWE B OCHOBHOH IIKOJE TOJKHO 00€CreYuTh (OPMHUPOBAHUE Y
o0Oyyaroluxcs MpeACTaBICHU 0 HaydyHOM KapTUHE MHpa - BaXXHOIO pecypca Hay4HO-TEXHHUYECKOI'O
mporpecca, O3HaKOMJIEHHE OOydJaromuxcs ¢ (U3HUYECKUMH K aCTPOHOMUYECKUMH SIBICHUSIMH,
OCHOBHBIMM TMPUHIMIAMH pPabOThl MEXAHHU3MOB, BBICOKOTEXHOJOTHMYHBIX YCTPOMCTB M NpUOOpPOB,
pa3BUTHE KOMIIETEHUUI B PEIICHUN MHKEHEPHO -TEXHUUYECKUX U HAYYHO-UCCIEI0BATEIbCKUX 3a/1a4.

. OcBoenne ydyeOHoro npeamera «®Pu3Mkay HaIpaBICHO Ha Pa3BUTHE y O0ydaromuxcs
MIPE/ICTABICHUI O CTPOEHUH, CBOMCTBAX, 3aKOHAX CYIECTBOBAHMS U JABUKEHUS MAaTEPHH, HA OCBOCHHE
oOyyaromuMucs: o0IMX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOJHBIX SIBJICHHUM, CO3JaHUE YCIOBHM IS
dbopMupoBaHus MHTEJUICKTYaJIbHbIX, TBOPYECKUX, IPaKJAHCKHX, KOMMYHUKAI[MOHHBIX,
UHPOPMALMOHHBIX KomreTeHIMiA. OOydaromuecss OBJaNCIOT HAYYHBIMA METOJAMH  PEHICHUS
pa3MYHBIX TEOPETUYECKHX U MPAKTUYECKHX 3a/ady, YMEHUSMU (OPMYyIHUPOBATh THUIOTE3HI,
KOHCTPYHPOBaTh, IIPOBOJAUTH 3KCIIEPUMEHTHI, OLIEHUBATh U AHAIU3UPOBATh MOJYUYEHHBIE PE3YNIbTATHI,
COTIOCTABJISITh UX C OObEKTHUBHBIMU PEATUSMU SKU3HH.

. VYueOnblit mpeaMeT «Pu3uKay CrocoOCTBYET (POPMHUPOBAHUIO y O0YUYAIOMIMXCS YMEHHUN
0e30macHO  MCIONIB30BaTh  J1abopaTopHOEe  OOOpYJOBaHUE, MPOBOJIUTH  €CTECTBEHHO-HAy4YHbBIE
WCCJIEIOBAHNS M DKCIIEPUMEHTHI, AaHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl, MPEACTABIATE U HAYYHO
apryMEHTHPOBATh MOJIyYE€HHBIE BHIBO/IBI.

. Nzyuenue npenmera «®Pusuka» B 4yacTu (popMHpoBaHHUS y OOydaIOLIUMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOECHHS OOILIECHAYYHBIX METOAOB (HaOrofeHue, H3MEepeHHe, OSKCIEePUMEHT,
MOJIEJTMPOBAHHUE), OCBOCHUSI MPAKTUYECKOTO MPUMEHEHNUsI HayYHbIX 3HAHUN (PU3UKHU B )KU3HU OCHOBAHO
Ha MEXIPEAMETHBIX CBI3X ¢ MpeaMeramu: «Marematukay, «Mubopmarukay, «Xumus», «buomorusy,
«leorpadusi»y, «Oxomorusi», «OCHOBBI  0€30MAaCHOCTH  KH3HEIEATETbHOCTHY»,  «McTopus»,
«JIutepatypa» u np.

2. COAIEP) KAHUE YYEBHOTI' O ITPEJIMETA

7 kJyacc
(68 yacoB B roj, 2 4yaca B HeJleJ10)
1. Bgenenmue (5 4)
Uro u3yuaer ¢usuka. Ousznueckue siiaeHus. HaOmroneHus, omnbITel, u3MepeHus. Pusuka u
TEXHHKA.
JlabopaTopHblie padoThI:
1. Onpenenenre MEHBI JEICHHUS U3MEPUTEITHHOTO HJIMHIPA.

2. TlepBoHayabHbIE CBeIEHUA O CTPOEHHH BelecTBa (6 1)

Crpoenue BemiectBa. Monekynsl U atombl. bpoyHoBckoe nBuxenue. Huddysus. Ipuxenue
Mosiekyn. CBs3b TeMIEpaTypbl Tejla CO CKOPOCTbIO JABM)KEHHUS ero Moiekynl. llputsxeHue u
OTTAJIKMBaHUE MOJIEKY. Pa3muuHble COCTOSIHUS BEIIECTBA U UX O0BSICHEHHE HA OCHOBE MOJIEKYJISIPHO —
KMHETUYECKHUX MPEICTaBICHHM.

JlabopaTopHblie padoThI:



2.M3mepenue pasMepoB MajbIX TEIl.

3. B3aumopeiicTBue e (21 u)

Mexanunueckoe aBuxeHue. PaBuomepnoe nukenue. CKOpOCTb.

WNuepuus. Bzaumopeiicteue ten. Muepuus. Macca tena. 3MepeHne Macchl Tena ¢ MOMOIIBIO
BecoB. [[MoTHOCTH BeliecTBa.

Asnenune Tarorenus. Cuna tspkectu. Cuita, Bo3HUKaromas npu nedopmaruu. Bec. CBszb Mex Iy
CUJION TSYKECTH U MACCOU.

VYnpyras nedopmarus Tena. 3akon ['yka.

Hunamometp. I'paduueckoe m3obOpaxenue cuibl. CloKeHHE CUI, ACWCTBYIOIMX IO OJIHOU
MPSIMOM.

Tpenune. Cuna Tpenus. TpeHUe CKOJIbKEHUs, KaueHUs1, Tokosl. [TomumHuKy.

JlabGopaTropHbie padoThbI:

3.M3mepenune Macchl Tella Ha PhIYaXHBIX BEcax.

4. Nzmepenue oobema Tea.

5. M3MepeHue mioTHOCTH TBEPAOIO Tea.

6. I'pagyupoBaHue NpyXUHBI U U3MEPEHUE CUJIBI C IOMOIIBI0 JUHAMOMETPA.

4. laBJjieHU€e TBePAbIX TeJl, KUAKOCTel 1 ra3oB (18 )

[aBnenue. J[aBneHue TBEpAbIX TEN.

HaBnenue raza. OObsCHEHHME MaBJICHUS Ta3a HAa OCHOBE MOJEKYISAPHO — KHHETHYECKHX
npencraBieHuil. 3akoH [lackans.

JlaBnenue B xxunkoctu u raze. Coobmaromuecs cocyasl. [lnmo3sl. ['uapaBnuueckuii mpecc.

Atmocdeproe masienue. Onbit Toppuuernmu. bapomerp-anepoun. 3menenne arMochepHOTro
JlaBJeHus ¢ BeicoTo. Manometpsl. Hacoc.

ApxumenoBa cuia. Y cioBus IUIaBaHus Tell. Boanslil Tpancnopt. Bo3ayxormiaBanue.

JlabGoparopHblie padoThbI:

7. BoissicHEHHE B 3aBUCUMOCTH CHJIBI TPEHHS, CKOJIBKEHUSI OT TUIOMIAIH COTIPUKOCHOBEHHUS TEI U
NPYKUMAIOIIEH CUIIBL.

8.M3Mepenue BHITATKMBAIOUICH CHIIBI, ACUCTBYIONIECH Ha TIOTPYKEHHOE B KUIKOCTH TEJO.

9. BrisicHeHue ycnoBUH MJIaBaHUA TEJ B KUAKOCTH.

5.Pa6ora u MmomHOCTH. JHeprus (12 u)

PabGora cuibl, neWCTBYIOIIEW 1O HampaBiICHUIO ABMXKEHUs Tena. MorHocts. [Ipocteie
MEXaHU3MBbl. YCJIOBHE paBHOBECHS pblyara. MOMEHT cuibl. Pel4aru B TEXHUKE, B OBITY U NPHUPOJIE.
PaBHOBecHE TeN € 3aKpeNIEHHON OChIO BpaleHus. Buibl paBHOBECHSI.

PaBeHCTBO paboT npu UCHOIb30BaHUK MexaHU3MOB. KoadduueHT nonaesHoro aeHcTBusL.

[loTenumanpHas SHeprusi MNOJHATOrO Teja, CXaTol MNpyxkuHbl. KuHerndeckas sHeprus
ABrKynierocs: tena. [Ipespaienne ogHOro BHJa MEXaHUYECKOW DHEPIMM B JAPYrod. DHEpPrus pek u
BETpAa.

JlabopaTopHbie padoThbI:

10.Br1sicHeHHE YCIIOBUS paBHOBECHS phluara.

11.U3mepenne KITI npu nogbeme Tena mo HaKJIOHHON TIOCKOCTH.

6.IloBTOpeHue n cucreMaTu3aums MaTepuaJia 3a 7 kiaacc (64)

[ToBTOpenue mareprana 3a 7 Kiacc.

8 kiace
(68 yacoB B roj, 2 yaca B HeJ1eJI10)

1. TennoBsle siBjaenus (24 1)

TennoBoe nBukenue. Buyrpennss sneprusi. Pabota u temsonepenaya Kkak criocoObl H3MEHEHUs
BHYTpEHHEH sHepruu Tena. Bunbl teruonepenaun. KomnuecTBo TEmOThl. YaenabHAs TEMIOEMKOCTb.
VYaenbHas Temnora cropaHus ToruMBa. IlmaBnenue u kpucramumzanusa. Temmeparypa IUIaBlIEHUS.
VY nenwbHas Temsora miasnenus. Mcenapenue u konaeHcanus. OTHOCUTENbHAS BIAKHOCTb BO3/lyXa U €e
u3Mmepenune. Kunenue. Temneparypa kumeHus. YJenbHas Teriora napooOpazoBaHus. OObsicHeHUE
U3MEHEHUH arperaTHhIX COCTOSIHUI BEIECTBA Ha OCHOBE MOJIEKYJISIPHO-KHWHETUYECKUX MPECTAaBICHUN.
[IpeBpameHust SHEPTUH B MEXaHUYECKUX W TEIUIOBBIX Mporieccax. J[Burarenb BHYTPEHHETO CTOpaHHUSL.



[TapoBas TypOuHa.

Jlaboparopubie pabothl: 1. CpaBHEHHE KOJMYECTB TEIUIOTHI MPU CMENIMBAHUH BOJBI pa3HOU
TeMnepaTypsbl. 2. I3MepeHne 0OTHOCUTEIbHON BIAXKHOCTH BO3AYyXa C TOMOIIBI0 TEPMOMETpA.

JlemoHCTpanuu:

- IPUHIINI JEHCTBUS TEPMOMETPA,;

- TEIUIONPOBOJHOCTD PA3JINYHBIX MATEPHAJIOB,;

- KOHBEKIIHS B )KUJKOCTSIX U ra3ax;

- TEIUIoNEepe1ada MyTeM U3JIy4EHNUS;

- BJICHUE MCTIapeHus;

- IOCTOSIHCTBO TEMIIEPATYpPbl KUIIEHUS )KUJIKOCTH IIPU IOCTOSIHHOM JaBJICHUU;

- IOHI)KEHUE TeMIIepaTyphl KUMEHUS KUAKOCTH IPU MOHMKEHUH JaBIICHUS;

- Ha0JII0/IEHNE KOH/IEHCALlMU IapOB BOJIbI HA CTAKAHE CO JIbJIOM.

2. DaekTpuyeckue ABjaeHus (25 4)

Onektpuszanuss Ten. J[Ba poma snexkTpuyeckux 3apAnoB.  BsaumopeilicTBue  3apsoB.
Onekrpuueckoe 1one. JUCKpeTHOCTh 3JIEKTPUYECKOro 3apsiaa. JiekTpoH. CTpoeHHe aTOMOB.
IToCcTOSIHHBIN AIEKTPUUECKUM TOK. ["allbBAaHUUECKUE JIEMEHTHI. AKKYMYJISITOPbI. DJIEKTpUUECKas 1ECTb.
OnekTpuueckuil Tok B Metaiax. Cuina Toka. AMnepMerp. DJIEKTpU4ecKoe HalpsbkeHue. BonbTMerp.
Onekrpuueckoe comporuBiaeHue. 3akoH Owma [uisi y4yacTKa dSJIEKTPUYECKOM Lenu. Y IeJNbHOe
conpotusiieHue. Peocrarsl. Buabl coequHenuii npoBogHuKoB. PaboTa ¥ MOLIHOCTH 3IEKTPUYECKOTO
ToKa. KonnuecTBo TEmaoThl, BBIACISIEMOE POBOJHUKOM C TOKOM. CUETYMK 3JIEKTPUYECKOW SHEPIHH.
Jlamna HakanuBaHMs. OJEKTpOHarpeBaTelibHble NpUOOpbl. Pacuer anekTposHepruu, mnoTpedisieMoin
ObITOBBIMU AuieKkTponpudopamu. Kopotkoe 3aMmbikanue. [InaBkue npenoxpaHuTeny.

JlabopaTopubie pabGotel: 1. COOpka SJIEKTpUYECKOW MMM M HW3MEPEHHUE CHUJIbI TOoKa. 2.
N3mepeHre HanpsHKEHHsT Ha Pa3jIMuHbIX ydacTKax Lenu. 3. PerynupoBaHue Cuiibl TOKa peocTaToM. 4.
W3mepenue compoTuBiIEHUs NPOBOJHUKA C IMOMOILBIO ammepMerpa M BosbT™MeTpa. 5. M3mepenue
paboThl U MOIIHOCTH JJIEKTPUYECKOro Toka. 6. M3yuenue monenu snekrponsurarens. 7. Coopka
AJIEKTPOMArHuTa 1 UCIbITAHUE €T0 IEHCTBUS.

JlemoHcTpauu:

- JJIEKTpU3aLus TeT,

- IBa pOZa IEKTPUUECKUX 3aPsI/I0B,;

- YCTPOMCTBO U JIEUCTBUE AJIEKTPOCKOIA;

- 3aKOH COXPaHEHMsI DJIEKTPUUECKUX 3apPsII0B;

- IPOBOJTHUKYU U U30JIATOPHI;

- AICTOYHUKHU MTOCTOSIHHOTO TOKA,;

- U3MEpEHUE CUIIbI TOKA aMIIEPMETPOM;

- I3MEPEHUE HANPSIKEHUS BOJIBTMETPOM,;

- peocTaT U Mara3uH CONpPOTUBIICHUH,

- CBOMCTBA MOJTYIIPOBOAHHUKOB.

3. DJIeKTPOMATHHUTHBIE ABJICHHUA.(6 1)

MarautHoe TIOJIe TOKAa. OJCKTPOMAarHUTHI W WX TpUMEHeHHe. [loCTOSHHBIE MAarHUTHL
MaruutHoe nosne 3emiu. JlelicTBre MarHUTHOTO MOJIsI HA TPOBOTHUK C TOKOM. DJIEKTPOABUTATENb.

JlabopaTtopHsbie paboTsl: 1. M3yduenne momenu anektpoasuraress. 2. COopka dJIeKTpoMarHuTa u
UCTIBITAHUE €TO JIeHCTBUS.

JlemoHCTpanuu:

- OnbIT Dpcrena,

- MarauTHoe 1noJje Toka;

- JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM;

- YCTPOMCTBO 3JIEKTPOIBUTATENS.

4.CBeroBble siBJeHud (8 1)

Ucrounuku cBera. IlpsmonuueliHoe pacripocTpaHeHue cBera. OTpakeHHE CBeTa. 3aKOHbI
oTpaxxeHusa cBeta. I[Ilnockoe 3epkano. Ilpenomnenue cBeta. JIuH3bL. @DOKYCHOE pACCTOSIHUE U
omnTuyeckas cuia JUH3BL [locTpoeHne wu300pakeHUi, IaBaeMbIX TOHKOW JHH30H. Omntuyeckue
puOOpHI.



Jlaboparopubie paboTel: 1. M3ydeHue 3akOHOB OTpakeHUs cBera. 2. HabmioneHue siBieHUs
npesnomieHus cgera. 3. [lonyueHne n3o0pakeHuii ¢ TOMOIIBIO0 COOMPAOIIEH TUH3BI.

JleMoHcTpanuu:

- IPSIMOJIMHENTHOE PACIIPOCTPAHEHHE CBETA,

- OTpaXK€HHE CBETA - MPEJIOMJICHHE CBETA,

- XOJ] Iy4eil B coOHparoIiei JInH3e,

- XOJI JIy4ed B pacCeuBarollen JIUH3E;

- IOCTPOEHHE N300paKEHUH C TTOMOIIBIO JINH3

- IPUHIINI JEHCTBUS MPOSKIIMOHHOIO anmnapara 1 oroarnrmapara;

- qucriepcus 6eJIoro CBeTa;

- [IOJIy4eHue OesIoro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX LIBETOB.

Bosmoxssle uccnenoarensckue npoekTsl: [Ipunnun cummerpun Ilsepa Kropu u ero posns B
kpuctayiorpadguu. HccnenoBanue mpoliecca KUMEHUS M 3aMep3aHHsl MPECHOW U COJCHOW BOJBI.
HccnemoBanue mporecca TUIABIEHUS TUMOCYIb(PHUTA. DKOJOTHYECKHE MTPOOIEMBl « TI00ATBHOTO
MNOTEIJICHUS». ODKCIEpUMEHTAIbHOE HCCIIEJIOBAHME IIOJIHOTO OTpakeHus cBera. @DPu3nuka B
yesioBeueckoM Teie. ['pynnoBoit npoekT «Pu3nka B 3aragkax»

5.I1oBTOpEeHUE M cUCTeMATU3AUA NPOHIeHHOr0 MarepuaJa (5 4.)
9 kaacc 102 yacoB B roj, 3uaca B HeJeJI10

1. 3akonbl B3aumoeiicTBusi U ABuKeHus tea (34 u)

MarepuanbHas Touka. Cucrema otcuera. Ilepemenienune. CKOpOCTb HPSIMOJMHEWHOIO
PaBHOMEPHOIO JABW)XEHUSA. PaBHOYCKOpEHHOE MNPSMOJIMHEHHOE JBH)KEHUE: MIHOBEHHAs CKOPOCTb,
yckopeHue, mnepemenieHue. ['paduku 3aBUCMMOCTH KHHEMATHUYECKUX BEIMYMH OT BPEMEHU IIpU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JIB)KEHUU. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBMKeHUs. [1epBblit
3akoH Herotona. MHepimansHbie cucteMbl oTcyeTa. Bropoii 3akoH Hetotona. Tperuit 3akon HeroToHa.
CBoOosiHOE mazeHHe. 3aKOH BCEMHPHOTO TAroTeHus. VckyccTBeHHble CIyTHUKH 3emiu. Mmmyssc.
3aKOH COXpaHEHUsl UMITyJbca. PakeTsl.

JlaboparopHbie pabOTHI:

1. UccnenoBanue paBHOYCKOPEHHOT'O IBUXKEHUS 0€3 HauaIbHOH CKOPOCTH.

2. U3mepenue yckopeHust CBOOOIHOTO MaICHHS.

JleMoHCTpanuu:
- OTHOCHUTEIBHOCTD JIBH)KEHHUS.

- IPSIMOJIMHENHOE U KPUBOJIMHENHOE JBUKCHHUE.

- cTpoO0OCKOO.

- CIIUJOMETD

- CJI0’)KEHHE MEPEMEILIEHNN.

- IaJIeHUE TeJ B BO3AYyXE U pa3psukeHHOM rase ( B TpyOke HproToHa)

- OIpeJIeIeHNe YCKOPEHUs Py CBOOOAHOM NaIeHUN

- HaIlpaBJICHUE CKOPOCTH IIPH JIBMKEHUU 110 OKPYKHOCTH.

- IPOSIBJIEHUE UHEPLIUHU - CPAaBHEHUE MACC - U3MEPEHUE CUII

- BTOpO# 3akoH HeroToHa

- CJIOKEHUE CUJI, IEHCTBYIOIIUX Ha TEJIO MO/ YIJIOM K JpYT ApYTy

- TpeTui 3aK0oH HproTona

2. Mexanu4yeckue Kojiedanus 4 BOJHbI. 3BYK (15 4)

Konebarenbnoe nBwxkenue. Konebanus rpysa Ha npyxuHe. CBoOoaHble KoJeOaHHUS.
Konebarensnas cucrema. Ilepmon, wactora u ammiuutyaa konebanuil. IlpeBpaiienue sHeprum npu
KosnebaHusX. 3aryxaromue kojiebanus. BbeiHyxkneHHble koneOanus. PacnpoctpaHenue koneOaHuil B
ynpyrux cpenax. Ilomepeunsle M npojosibHblE BOJHBL. CBS3b IJIMHBI BOJHBI CO CKOPOCTBIO €€
pacnpocTpaHeHusl U MepUOJOoM. 3BYKOBbIe BOJIHBI. CKOPOCTh 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA TOHA.
9xo.

JlabopaTopubie paboTel: VccnemoBaHue 3aBHCMMOCTH TI€pHOJAa W YacCTOTHl CBOOOIHBIX
KoJIe0aHUI MasiTHUKA OT €T0 JITHHBIL.

JlemoHCTpanuu:



- cBOOOIHBIE KOJIeOaHus Tpy3a HAa HUTH U Ha MPYXKHUHE

- 3aBUCUMOCTbH TIepHo/ia KoJeOaH!ii Tpy3a Ha MPYKUHE OT KECTKOCTU NMPYKUHBI U MAaCChI TPy3a

- 3aBUCUMOCTb TleproJia KojeOaHui rpy3a Ha HUTH OT €€ AJIUHBI

- BBIHY)KJICHHBIE KOJIeOaHMs

- PE30HAHC MasTHUKOB

- IPUMEHEHNE MAsTHUKA B Yacax

- pacrpoCTpaHEHHE MONEPEUYHbIX U IPOAOJIBHBIX BOJH - KOJIEOJIOLIMECS Tejla KaK MCTOYHUK
3ByKa

- 3aBUCUMOCTb T'POMKOCTH 3BYKa OT aMIUIUTY bl KOJleOaHUH

- 3aBUCUMOCTH BBICOTHI TOHA OT YaCTOTHI KOJIeOaHUI

3.21eKTpOMarHuTHOE moJie (25 4)

OnHOpOAHOE M HEOAHOPOJHOE MArHUTHOE noJje. HanpaBnenue Toka U HalpaBiieHUE JIMHUNA €ro
marHuTHOrO nons. I[IpaBuno OypaBumka. OOHapyxeHue MarHUTHOTO mosd. [IpaBuio yeBoil pyku.
NHnykius MarHUTHOTO Toyisl. MarHuTHBIM TOTOK. OJIEKTpOMarHuTHas WHAYKIuA. ['enepartop
nepeMeHHoro Toka. IIpeoOpa3oBaHne SHEPruM B ANIEKTPOreHEpaTopax. JKOJIOTUYECKHE IPOOIeMBbI,
CBSI3aHHBIE C TEIUIOBBIMU U THJPOIJIEKTPOCTAHUUAMHU. DIEKTPOMATHUTHOE I0JIE€. DJIEKTPOMArHUTHbBIE
BOJIHBI. CKOPOCTb pacIipOCTPAaHEHUS 3JIEKTPOMATHUTHBIX BOJIH. DJIEKTPOMAarHUTHas IpUpPOJa CBETA.

JlaGopaTopHbIie pabOThI:

4. 3y4yeHue sBJICHUS 3JIEKTPOMArHUTHON MHAYKLIHH.

5. HabmioieHue CIIONIHOTO U TMHEWYAThIX CIIEKTPOB HCITYCKaHUSI.

JleMoHCTpanuu:

- 0OHapy)KeHUEe MarHUTHOTO IOJIS TPOBOAHHUKA C TOKOM

- PacrojoKeHUE MAarHUTHBIX CTPEJIOK BOKPYT INPSIMOI0 IPOBOJAHUKA C TOKOM

- YCUJIEHUE MarHUTHOTO MOJIsl KaTYLIIKH C TOKOM BBEJICHHEM B HEE JKEJIE3HOT0 CepACUHHUKA

- IPUMEHEHHE IEKTPOMArHuToB

- IB>KEHHE MPAMOr0 MPOBOJAHUKA U PAMKU C TOKOM B MarHUTHOM I10J1€

- YCTPOMCTBO U AEUCTBUE AIEKTPUUYECKOTO JBUTATENS TIOCTOSIHHOIO TOKa

- MOJIeJIb T€HEepaTOpa MEPEMEHHOI0 TOKA - B3aMMOJIEHCTBUE MOCTOSHHBIX MAarHUTOB.

4. CTpoeHune aToMa M AaTOMHOI'0 /1pa, HCNO0Jb30BAHHE ATOMHOI dHeprum (20 1)

PannoakTMBHOCTh KaK CBUACTEIBCTBO CIIOXKHOTO CTPOCHHUSI aTOMOB. Alnb(da-, 6eTa - U raMmma-
u3nydenus. Onbitel Pesepdopna. SnepHas monens atoma. PanmoakTuBHBIE MpeBpaIleHUs aTOMHBIX
snep. IIpoToHHO-HEWTpOHHAsT MOJENb sApa. 3apsIOBOE W MAacCOBOE YHWCIO. SIaepHble peaknuu.
Henenne u cunte3 sgep. CoxpaHeHHe 3apsJOBOIO M MacCcOBOIO YHCEN MpPH SIIEPHBIX PEAKIMAX.
DOHeprusi CBS3M YacTUIl B sijpe. BbineneHue SHEpPrumM NpH SISPHBIX peakiusax. M3mydeHue 3Be3q.
SnepHas sHepreTuka. OKOJOTMUECKHE MpoOJIeMbl pPabOThl ATOMHBIX 3JEKTPOCTAHIMHA. MeToabl
HaOJIIOICHUS] M PETUCTPAIIMN YaCTHII B siFiepHON du3uke. [lo3umerpus.

JIaGopatopHbie pabOTHI:

6.I3MepeHune ecTeCTBEHHOTO PaJIMallHOHHOTO (POHA JO3UMETPOM

7.M3yuenue aeneHus spa aroma ypaHa 1o gortorpaduu TpeKoB

8.M3yueHne TpeKOB 3apsHKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusM

JleMoHCTpanuu:

- MOJIEJIb aTOMa

- YCTPOMCTBO SIEPHOTO peakTopa.

5. Crpoenue u 3Boroums Beenennoii (5 1)

CocraB Conneunoil cuctemsl: CosHIle, BOCEMb OOJBIIMX IUIAHET (IIECTh M3 KOTOPHIX UMEIOT
CIYTHHUKH), TISITh IUIAHET-KApPJIIMKOB, acTEpOMIbI, KOMETBI, METEOpHble Tena. DopmMUpoBaHUE
ConHeuyHoM cucTeMbl. 3eMiid U MIaHEThl 3eMHOM rpymibl. OOHMIHOCTh XapaKTEPUCTUK TUIaHET 3€MHOM
rpynnsl. [Inanersi-rurantsl. CIyTHUKY U KOJIbLA IUIAHETTUTaHTOB. Masble Tesa COJTHEYHON CUCTEMBI:
acTepouibl, KOMEThI, MeTeopHble Tena. OOpa3oBaHue XBOCTOB KomeT. Paauant. Meteoput. bonua.
ConHue M 3Be31bl: CIOUCTasl (30HHAsA) CTPYKTypa, MarHUTHoe mnosie. Mcrounuk sHeprum ConHua u
3B€3]1 — TEIUIO, BBIACIIIEMOE ITPU IPOTEKAaHUU B UX HEAPAX TEPMOSIEPHBIX peakuuil. CTaauu 3BOJIIOLUN
Connuma. Tanaktuku. Meraranaktuka. Tpu BO3MOXKHBIE MOJENM HECTallMOHApHON BceneHHoN,
npeioxkeHHble A. A. @puaMaHoM. DKCepUMEHTAIbHOE MOATBEpKIeHHEe Xal00yioM paciupeHus



Bcenennoii. 3akon Xa06na.

6. UTorosoe nosropenue (3 4)

3. TEMATHUYECKOE IINTAHUPOBAHHUE

7 kaacc (68 yacos)

Ne HaumenoBanue pasnenos Bcero
n/m 4acoB U
pEe3epBHOTO
BpEMEHHU
1 Beenenue 5)
2 IlepBoHayasibHbIE CBEJIEHUSI O CTPOCHUU BEIIECTBA 6
3 BsaumoneiictBue Ten 21
4 JlaBiieHre TBEPABIX TEJI, KUJIKOCTEN U ra30B 18
5 PaboTa 1 MomHOCTE. DHEPrHs 12
6 [ToBTOpEHME M cUCTEMaTH3AIMs MaTepralia 7 Kiiacca 6
Utoro 68
8 ku1acc (68 yacoB)
No HaumenoBanue pasaenos Bceero
/11 Y4acoB U
PE3epBHOTO
BpEMEHU
1 TennoBsie siBIECHUS 24
2 DNEKTPUUECKUE SBICHUS 25
3 DJIEKTPOMArHUTHBIE SIBJICHUS 6
4 CBeTOBBIC SBJICHUS 8
5 IToBTOpEHME U cUcTEMaTH3AIMs MPOIIGHHOTO MaTepuana 5
Htoro 68
9 kiacc (102 gaca)
No HaumenoBanue paznenon Bcero
n/m 94acoB H
PEe3epPBHOTO
BpEMEHU
1 3aKOHBI B3aUMOAEHCTBHUS U IBUKEHUS TEN 34
2 MexaHnueckue KojaeOaHus ¥ BOJHBI. 3BYK 15
3 ONEeKTPOMarHuTHOE MO0JIe 25
4 CtpoeHue aroMa W aTOMHOTO Spa, WCIOJBb30BAaHWE AaTOMHOMU 20
SHEPTUH
5 Ctpoenue u 3Bosronus Beenennoit 5
6 Hrorosoe noBTopeHue 3

Hroro

102




[Tpunoxenue 1

YYEBHO-METOANUYECKOE OBECIIEYHEHUE
Jluteparypa ayist yuurens
1. I'yraux E.M., Ilepbiuxkun A.B. IIporpammbl ans oOmieoOpa3oBaTeIbHBIX YUPEKACHUM.
®usuka. Actponomus.7-11 ki./ coct. B.A. Koposun, B.A. Opnos.- M.: llpoda.
2. AranoB A. B. ®u3nka BOKpyr Hac: KaueCTBEHHBIE 3a1a4n 1o ¢usuke / A. B. Aranos. — M.:
Jom negaroruku, 1998 r..
3. byteipckuit I'. A. DxcnepumeHTtanbhbie 3amaun 1no ¢usuke/ . A. Byrteipckuii, 0. A.
Caypos. — M.: [IpocBemienue, 1998 r..
4. Tlepwpimkun A.B., ®u3uka 7 kiacc, yaeOHUK A 00IIe00pa3oBaTeNbHBIX yUpPEKISHUN.- M.:
Hpoda.
5. Iepeimkun A.B., ®usuka 8§ knace, yueOHHK i 0011e00pa30oBaTeNbHBIX yUpEexKICHUH, .- M.:
Hpoda.
6. Ilepprmkua A.B, I'ythuk E.M., ®usuka 9 xmace, yueOHHK a1 0011€00pa30BaTeIbHBIX
yapexaeHuii.- M.: JIpoda.
7. Kupuk JI.A., ®usnka-7, caMOCTOSTEIbHBIE H KOHTPOJIbHBIE paboThL. - M: «Mnekcay, 2011 r.
8. Kupuk JI.A., ®uzuka-8, caMoCTOATENbHBIE U KOHTPOJIBHBIE pa0oTHI. - M: «Mnekcay, 2011 1.
9. Kupuk JI.A., ®usuka-9, camocrosTeNbHblE U KOHTPOJIbHBIE paboThl. - M: «Mnekcay, 2011 r.
10.Ka6apaun O. @. 3agauu no ¢usuke / O. ®. Kabapaun, B. A. Opnos, A. P. 3unsbepman. —
M.: JIpoda, 2007 t.
JlutepaTypa 1S ydamuxcst
1. Ilepensman f. U. 3anumarensnas ¢usuka / S. U. [lepensman. — M.: Hayka, 1980 .
2. Ilepenbman . U. 3naete nu Bol pusuky? / 5. U. Ilepenbman. — M.: Hayka, 1992 r.
3. Crenanosa I'. H. Coopnuk 3ana4d o gusuke / I'. H. Cremanosa. — M.: [Ipocsemenue, 2005 .
4. Jlanre B. H. Dkcnepumenrtanbubie ¢usznyueckue 3amadu Ha cmekanky / B. H. Jlanre. — M.:
Hayxka, 1985 r.

Onucanue yueOHO-METOANYECKOT0 U MATEPHAIBLHO-TEXHHUYECKOI0 o0ecredeHnst
00pa3oBaTeILHOIO NMpolecca

Ne | HammenoBanue o00bexkToB M | OcHOB IIpumeyanus
n/ | cpeacTs MaTepUaJIbLHO- Has
N | TEXHHYECKOro o0ecrnevyeHnst MIKO0J1a
1 CrannapTsl buznyeckoro 5 B OubGmuoreunslii (QoOHI BXOAAT CTaHIAPTHI
o0Opa3oBaHMs ¢uznyeckoro oOpa3oBaHus, IIPUMEPHBIE
2 [TpumepHBbIe TporpaMMbl b NpOrpaMMbI 10 (PU3UKE, KOMIUIEKTHI Y4eOHHKOB,
3 PEKOMEHIOBAaHHBIX WIH JIOITYTIIEHHBIX
MunncrepctBoM o0Opa3oBaHuss W Hayku. [lpu
KOMIUJIEKTOBAHUH OMOIMOTEYHOTO dhonma

1leJIecoo0pa3Ho  pa3HO  BKIIIOYMTH B COCTaB
KHUTOTICYaTHOW  TPOMYKIMA  TI0  HECKOJIBKO
9K3EMIUIIPOB yueOHMKOB u3 Jpyrux YMK 1o
KXIOMY Kypcy (PHU3HKH. ITH YIeOHUKH MOTYT OBITh
UCTIONB30BaHbl  yYallUMHUCA  JUIA  BBIOJHEHHS
MPaKTHYECKUX PA0OT, a TaK )K€ YUUTENIEM KaK 4acTh
METO/IMYECKOro obecrieyeHus: kaOuHeTa PU3UKH

VY4aebuuku 1o ¢usuke b

4 Meroauueckoe — mocoowe I

b
YUHUTEIIs
5 B cocras 6ubnmmoreuHoro ¢honaa menecoodpasHo
Paboune terpaau no ¢pusuke b BKJIIOYATh paboune TeTpajin, COOTBETCTBYIOIINE
HCTIOJNIb3YeMbIM KOMIUIEKTaM Y4eOHHUKOB 10 (pu3nke
6 | Xpecromarus o ¢pusuke b

7 Komrmutexktsr mocoowmii st [Tepeunn o6opymoBaHws1, HEOOXOIMMOTO JIIS




BBITIOJTHEHHUST JTAOOPATOPHBIX
MIPAKTUKYMOB 10 (pr3nKe

BBITIOJTHEHUS JTAOOPATOPHBIX PaboT Mo (PU3HUKE,
TIPUBOJTUTCS

8 KomruekTs! ocoounii mis
BBITIOJTHEHUST (PPOHTAITBHBIX B
71ab0paTopHBIX padboT

9 KomrutexTs! mocobuit mo
JIEMOHCTPAIIHIOHHOMY b
HKCIICPHUMEHTY

10 KHHIW U1 dTeHus 110 H3HKe 5 Heo0xomMb! 11 HOATOTOBKY TOKJIAA0B 1

coo0IIeHNN

11 | Hayuno-nomynspHas IurepaTtypa HeoOxomumel 171 MOrOTOBKY JOKJIA/I0B,
€CTECTBCHHOHAYYHOTO b COOOIIECHNH, pedepaToB U TBOPUECKUX paboT
coJiep KaHus

12 | CmpaBounsle mocoOus
(pu3nyecKue SHIUKIIONEINH, 5
CIIPaBOYHUKH 1O (PH3UKE U
TEXHHKE)

13 | JlupakTryueckrue MaTeprualibl 1o COopHUKHM [TO3HABATEJIbHBIX U Pa3BUBAIOLIUX
¢uznke. COOpPHUKH TECTOBBIX O 3a/laHu#, a TaK)Ke KOHTPOJIbHO-U3MEPUTEIIbHBIC
3aaHuii 0 (PH3HKe MaTepHajbl IO OTJCIBHBIM TEMaM M KypcaM

14 | IIpumepHas mporpamma
OCHOBHOTI'O 0011€T0 1
o0pa3oBaHus 10 (HU3UKE

15 | IIpumepHas nmporpamMmma
cpeaHero (moaHoTo) 00Mero
o0Opa3oBaHus Ha 6a30BOM
YpOBHE 1O (pu3nke

16 | IIpumepHas mporpamma
cpeaHero (IMOJIHOro) 00IIero
oOpa3oBaHus Ha MPODUILHOM
ypOBHE 10 (pU3UKE

17 | ABropckue paboune nporpaMmsl
1o KypcaMm pu3uku H

18 Tabnu1ibl, CXeMBbI, TUarpaMmbl U rpauKH MOTYT

OBITH TIPENICTABIICHBI B IEMOHCTPAITHOHHOM
/D (HacTeHHOM) M UHJIMBUAYaIbHO-PA31aTOYHOM
Temarnueckne TaOIUIBI 1O BapuaHTaX, B MOJUTPaPHUECKUX H3TaHUSX U HA
¢buzuke SNIEKTPOHHBIX HOCHTEIISIX

19 B nemMoHCTpanmoHHOM BapuaHTe JIOJKHBI OBITh

IpeACTaBIEHbl HOPTPETHl YUEHBIX -(DU3UKOB U

n aCTPOHOMOB, H3YUEHHE JICATEIIEHOCTH KOTOPBIX

[TopTpeTsl BBIIAIOLINXCS IpeyCMOTPEHO CTaHIapTOM M IPUMEPHOM
y4eHBIX—(U3UKOB U aCTPOHOMOB MIPOrpamMmon

DNeKTpOHHbIE OMOIMOTEKH BKJIIOYAIOT KOMIUIEKC

WH(POPMAIMOHHO-CTIPABOYHBIX MaTepHaoB,

OOBEMHEHHBIX €IMHON CHCTEeMOW HaBUTAIUH U

OPHEHTHPOBAHHBIX  Ha  pa3iuyHble  (HOPMBI

MI03HABATEIbHON JIeSATeNIbHOCTH, T.4.

20 DIEKTPOHHbIC OMOHOTEIH 110 MCCIIeIOBATEIbCKYIO TIPOSKTH aboty. B cocras
Kypey TJIT i YrO Ip Yo p Yy

NIEKTPOHHBIX ~ OMOIMOTEK MOTYT  BXOJMTh
TEMaTHYECKUE 0a3pl  JaHHBIX, (hparMeHTshI

UCTOPUYECKHUX JOKYMEHTOB, (pororpadwii, Buzaeo,
aHUMaluy, TaONWIBl, CXEMbI, JWarpaMMbl |
rpaduKu




HNucTpyMeHTabHAS Cpefia JI0JDKHA TIPEICTaBIATh
co00# MPaKTUKYM (BHUPTYaTbHBI KOMITHIOTEPHBIN
KOHCTPYKTOpP, MaKCHMAalbHO IMPUCIOCOOJICHHBIH

HNucTpymeHTanbHas
21 | xommbroTepHas cpea s JUISl UCTIOJB30BaHUSI B y4EOHBIX ULICJBIX). Olia
JOJKHA ABJIATHCS IIPOEKTHOM cpenoii,
MOJIETTUPOBAHUS . .
IpEeJHAa3HAaYCHHOM Ul CO3JaHus  MoAeied
(¢u3nYecKux SBICHUN, NPOBEACHUS YHCICHHBIX
9KCIIEPUMEHTOB.
MynbsTuMeauiinple oOyyarolipe MporpaMMbl U
JJIEKTPOHHbIE YUEOHUKHU MOTYT OBITH
OPUEHTUPOBAaHbl HAa CHUCTEMY JMCTAaHLIUOHHOIO
oOyueHus 60 HOCHTH po0JIEMHO-
MynbTrMeauiiHbIe 00yYaromue TEMAaTUYeCKMH  Xapakrep M o0ecrnedyuBaTh
IIPOrPaMMBbI U 3JIEKTPOHHbBIE VI JOTIONIHUTENIbHBIE  YCJIOBMSI Ul W3YYEHHUS
Y4eOHMKH [0 OCHOBHBIM OTJENBHBIX TEM M pa3lesioB cTaHaapra. B oOoux
paszaenam Cllydasix 3TH TOCOOHUS JOJDKHBI MPEJOCTaBIISATH
TEXHUUYECKYIO0 BO3MOYKHOCTb IIOCTPOCHHMSI CUCTEME
TEKYIIEro W WUTOTOBOTO KOHTPOJIS  YPOBHS
MOATOTOBKHU yJaimuxcs (B T.4. B opMe TeCTOBOTO
KOHTPOJIS)
23 | Bugeodpuabmbl Ji|
24 | Cnaiiipl (qIMano3UTHBBI) TIO
Pa3HbIM pazjenaMm Kypca (GU3UKH A
25 | Aynmuropnasi 1ocka ¢ Habopom i AynuTopHasi 10CKa, KOMIIBIOTEP U TpadorpoeKTop
HPUCTIOCOOICHUM 7151 KpETUICHU S UMEIOT OCOOBI CTaryc B CHCTEME TEXHUYECKUX
Ta0JIuII cpencTB oOydeHus (PU3UKE B CBSI3U C TEM, UTO Psj
26 | DKCHO3ULMOHHBIN 3KpaH bl JIEMOHCTPALIMOHHOTO  000PY/IOBaHUs PACIIOJIAraeTcst
(MUHMMaIbHBIE pa3Mepsl 1,25 x HETIOCPEJICTBEHHO HA JOCKE C HCIOJIb30BaHUEM
1,25 m) marHutoB. Ilostomy s kabunema  Qusuku
27 | Bupmeorureep (BuaeoMarnHuToQoH) )| HeoOxouma JI0CcKa C METaNINYECKUM
28 | TeneBu30p C yHUBEPCATBHOM MOA- )i IIOKPBITHEM. I'pacdonpoextop MOXKET
CTaBKOM (JMaroHaigb HE MeHee 72 HCIOJb30BATHCA HE TOJIBKO JJI MPOSKTHPOBAHMS,
cM) HO TaKX€ M B KayeCTBE HCTOYHMKA CBETa B
29 HepCOHaJ'ILHLII\/’I KOMITBIOTEP Ji| KOMIIJICKTax o OIITHKE. KOMHBIOTep
30 T'pagporpoexTop i UHTETPUPOBAH B  CUCTEMY H3MEPUTEIBHOTO
KOMIUIEKca KaOMHeTa
31 | MynabpTuMeIuiHBIN KOMIIBIOTEP i Texuuyeckue TpeOOBaHUS K MYJIbTUMEAUMHOMY
32 | MynbpTHMeIra IPOEKTOp I KOMITBIOTEPY: rpaduueckas oTiepaIuoHHast
33 | CpexacrtBa TeIeKOMMYHHMKAIIUU )i cUcTeMa, MPUBOA MJIS UYTEHUS-3AIIMCH KOMIIAKT-
34 CKaHep yi| JHUCKOB, ayauo-, BXO/IbI/BBIXOJbI, BO3MOKHOCTH
35 | IpuHTEp NTa3epHBI )| BbixoAa B MHTepHeT. OcHalEH aKyCTHYECKUMHU
36 I KOJIOHKaMH, MHKpodoHOM U HaymHMKamu. C

KomnmposanbHslii annapar

MIAKETOM MPUKIAJHBIX MporpamMm (TEKCTOBBIX,
TaOJMYHBIX, IpaUUECKUX U MPE3eHTAIIMOHHBIX).
Cpencraa TEJIEKOMMYHUKALH BKJIFOYAIOT:
UIEKTPOHHYIO TI0YTY, JIOKAIBHYIO LIKOJIBHYIO CETb,
BbIX0J1 B IHTEpHET
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