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IHosicHUuTEIbHASI 3AITHCKA

OO0mas xapakTeprucTHKa yaeOHOTO IIpeaMeTa

[IIxonbpHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOMMH I €CTECTBEHHOHAYYHBIX IMPEIMETOB, ITOCKOJIbKY (DM3MUECKHE 3aKOHBI, JEXKAIINE B OCHOBE MHUPO3AAHHS, SIBISIOTCS
OCHOBOH COJICp)KaHMs KypCOB XHMMHHM, OHONOTHH, Teorpaguu M acTpoHOMHH. DH3MKa BOOPYKACT IIKOJHHHKOB HAayYHBIM METOAOM IO3HAHHMS, MO3BOJIIOIINM IOTYy4aTh
OOBEKTHBHEIC 3HAHUA 00 OKpPY’KaIOIIeM MHUpE.

B 7 n 8 xmaccax mpOHMCXOTUT 3HAKOMCTBO € (DM3MYECKUMH SBICHUSMH, METOAOM HayYHOTO MO3HAHUS, (POPMHPOBAHNE OCHOBHBIX (PM3WYECKUX IMOHITHH, IpHOOpEeTECHHE
YMEHUH U3MEpSTh (PU3UIECKUE BEIWIHHBI, IPOBOANUTH Ja0OPATOPHBIH 3KCIEPUMEHT IO 3aaHHOH cxeMme. B 9 kmacce HaumHaeTCsl M3ydeHHE OCHOBHBIX (PM3MYECKUX 3aKOHOB,
nabopaTopHble paboThl CTAHOBATCS OOJIee CIIOKHBIMHU, IIKOJIBHUKH y4aTcsl IUIaHUPOBATh SKCIIEPUMEHT CaMOCTOSTENBHO.

Hesaun n3ydenust GU3NKK B OCHOBHOI LIKOJIE CIIEIYIOIINE:

* YCBOCHHE YHYaIlIMHCS CMBICIIA OCHOBHBIX ITOHSATHI M 3aKOHOB (DU3UKH, B3aNMOCBSA3H MEXy HUMH;

* (opMHpOBaHNE CHCTEMBI HAYYHbIX 3HAHUH O IPUPOJE, € PyHIaMEHTAIbHBIX 3aKOHAX JJISl TOCTPOSHHS IPEICTABICHUS O (PU3NUECKOM KapTHHE MHUpa;

* cHucTeMaTu3anys 3HaHWH 0 MHOro0oOpa3uy 0OBEKTOB U SIBICHUH IPHPOIBI, O 3aKOHOMEPHOCTSIX MPOLIECCOB 1 O 3aKOHAX (PU3UKH JUI OCO3HAHHSA BO3MOXKHOCTH Pa3yMHOTO
UCTIONIb30BAHMSA TOCTIDKCHUH HAyKU B JalbHEHIEM Pa3BUTHU [MBUIIN3ALNY;

* (GopmMupoBaHUe YOXKICHHOCTH B II03HABAEMOCTH OKPY’KaIOIEr0 MUpa 1 IOCTOBEPHOCTH HAyYHBIX METOMOB €TI0 H3yUCHHUS;

¢ OpraHu3afus 3KOJIOTHYCCKOTr0 MBIIIJICHUSA U LICHHOCTHOT'O OTHOMICHUSA K IIPHUPOIE,

* pa3BUTHE [TO3HABATEJIBbHBIX HHTEPECOB ¥ TBOPUECKHUX CHIOCOOHOCTEH ydyaluxcsl, a Tak)ke UHTepeca K PaCIIMPEHUI0 U yriryOneHuio GU3NUECKUX 3HaHUK U BbIOOpa (DU3UKH
Kak Ipo(MIEHOTO MpeaMeTa.

JlocTmkeHue 1enel obecrneunBaeTcsl peeHneM CIIeIYONINX 3a/4ay.

* 3HAaKOMCTBO Y4YalIUXCA C METOJAOM HAY4YHOI'O IMTO3HAHUA U MECTOAaMH UCCJICIOBaHUA 00BEKTOB U SIBJICHUM MpUpoOabI;

° HpI/IO6peTeHI/Ie yuamuMucs 3HAHUI O MEXAaHUYECKUX, TCTIJIOBBIX, DJICKTPOMArHUTHBIX U KBAHTOBBIX ABJICHUAX, (bl/ISI/I‘IeCKI/IX BCJIMYMHAX, XapaKTCPU3YIOIINX OTU ABJICHUA,

* (hOpMHpPOBAaHHE Y YYAIIMXCS YMEHHH HAOJOaTh MPUPOJHBIC SBJICHUS M BBIMOJHATH OIBITH, JA0OPATOPHBIC PAabOTBI U IKCICPUMEHTAIBHBIC HCCICIOBAHHS C
UCTIONIb30BAaHHEM M3MEPUTEIbHBIX ITPUOOPOB, IIMPOKO MPUMEHSEMbIX B IPAKTHYECKOH XKNU3HHY;

¢ OBJIaICHUE YYAIITUMUCA TaKUMU O6L[IeHay‘IHI)IMI/I TMOHATUAMMU, KaK MIPUPOJHOC ABJICHUE, OMITUPUICCKU yCTaHOBJ’IeHHLIﬁ (baKT, np06neMa, THUIIOTE3A, TeOpeTI/I‘IeCKI/Iﬁ BBIBO/I,
Pe3yNbTaT 3KCIEPUMEHTAIBHON TPOBEPKH; TIOHNUMaHHe yUaImMucs OTIIMYHH HaY4HBIX JaHHBIX oT HE
IIPOBEPEHHOI H(pOpMaNNH, IEHHOCTH HAYKH AJISl YIOBJIETBOPEHHMS OBITOBBIX, IPON3BOJICTBEHHBIX M KYJIbTYPHBIX MOTPEOHOCTEH YeTIOBeKa.

PesynbTarnl 0cBOeHUsI Kypca

JIMYHOCTHBIMH pe3yJbTaTaMH 00ydeHus (u3nKe B OCHOBHOM IIKOJIE SBJISIOTCS:

° C(I)OpMHpOBaHHOCTB TMO3HABATCIIbHBIX HHTEPECOB Ha OCHOBC PAa3BUTUA UHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX crocoOHocTe yuauuxcs,

° y6e)K}:[eHHOCTI) B BO3MOXHOCTU IIO3HAHUA MPUPOIbI, B HCO6XO}II/IMOCTI/I Pa3yMHOT'0 HCIHOJIb30BAHUA I[OCTI/I)K@HI/IFI HayKnu U TEXHOJIOTUM JUIIsL ,uanLHeﬁmero pa3BUTHUA
YeJ0BEUECKOTO O0IIECTBa, YBaKEHNE K TBOPLIAM HAYKH U TEXHUKH, OTHOIIEHNE K (PU3MKE KaK MIEMEHTY 00IIe4eI0BeYeCcKOil KyIbTyphl;

* CaMOCTOSATENFHOCTH B TPHOOPETEHUH HOBBIX 3HAHUH 1 MPAKTHYECKUX YMEHUH;

®* TOTOBHOCTbH K BI)I60py KU3HCHHOT'O ITYTU B COOTBETCTBHUU C COOCTBEHHBIMH HHTEpECAMU 1 BO3MOXKXHOCTAMMU,

* MOTHUBaAIUA O6paSOBaTeJ’IBHOﬁ ACATEIIBHOCTHU HIKOJBHUKOB Ha OCHOBE JINMYHOCTHO-OPUCHTUPOBAHHOT'O ITOAX0A4A,

* (hopMupOBaHNE IIEHHOCTHBIX OTHOIICHUH APYT K APYTY, YUUTEIIO0, aBTOPaM OTKPHITHI U H300peTeHNH, pe3yIbTaTaM 00ydeHHs.

MeTtanpeaMeTHBIMH pe3yJbTaTaMH 00ydeHUs (PU3UKE B OCHOBHOM LIKOJIE SIBIISTIOTCS:

® OBJIAACHHEC HABBIKAMHU CAMOCTOATCIIBHOI'O l'IpI/IO6peTeHI/I$[ HOBBIX 3HaHPII>i, OpraHmu3anuun y‘le6HOﬁ JACATCIBHOCTHU, IMOCTAHOBKU Heﬂeﬁ, IJIAaHUPOBAHUA, CAMOKOHTPOJIA U
OLICHKH PEe3YJIbTaTOB CBOEH NEATEIBHOCTH, YMEHUSMU NIPEABUIETh BO3MOXKHBIE PE3YJIbTAThl CBOUX JIEHCTBUN;

* IIOHUMAaHHUC pa3m/mm71 MEXKIAY HCXOIHBIMH (baKTaMI/I U TUIIOTC3aMHU Id UX O6'bHCHeHI/I$I, TCOPETUICCKUMHU MOJCIIAIMHU U pPCaJIbHBIMU O6'beKTaMI/I, OBJIaJICHUC
YHHUBEPCATHHBIMU y4eOHBIMU JEHCTBUSAMH Ha NPHMEpax T'HIOTe3 A OOBSICHEHHS M3BECTHBIX (PAKTOB M HKCHEPHUMEHTAIBHOW NMPOBEPKH BBIABUTAEMBIX THIOTE3, pa3paboTKH



TEOPETHYECKHUX MOZEJIEH MPOIIECCOB HIIH SIBICHUH;

* (opMHpOBaHWE YMEHHHA BOCHPHWHHMATBH, IepepadaThBaTh W MPEIbSBIAT HHPOPMAIMIO B CJIOBECHOH, OOpa3HOW, CHUMBOJIMYECKON (QOpMax, aHaIM3HPOBATh M
nepepadbaTbIBaTh MOJMYYEHHYIO0 HH()OPMALIUIO B COOTBETCTBUH C TIOCTABJICHHBIMU 33/1a4aMH, BBIIEIATH OCHOBHOE COJIep)KaHHE MPOYUTAHHOT'O TEKCTa, HAXOIUTh B HEM OTBETHI Ha
MOCTABJICHHBIE BOIIPOCHI U M3JIaraTh ero;

* IpuOOpETEHUE ONBITa CAMOCTOATENIHLHOTO MTOKUCKA, aHAIM3a U 0TOOpa HH(OPMAIMK C MCIIOJIb30BAaHUEM Pa3JIMUHBIX UCTOYHMKOB U HOBBIX MH(OPMAIIOHHBIX TEXHOJIOTHI
JUIsl pEILICHNs! TO3HABATEIIbHBIX 337134,

* pa3BUTHE MOHOJIOTHYECKOI U AUAIOTHYECKOH peuu, YMEHHUS BEIpaKaTh CBOM MBICIIH U CIOCOOHOCTH BBICITYIIIMBATh COOECEeTHIKA, TOHUMATh €r0 TOUKY 3pEHHs, IPU3HABATh
[IPaBO JAPYToro 4YejoBeKa Ha HHOE MHEHHE;

* OCBOCGHHME ITPHEMOB JICHCTBHUI B HECTAHIAPTHBIX CUTYAIMsAX, OBJIAJAECHHE 3BPHUCTHYECKUMHI METOIaMH PEICHHUS IPOOIIeM;

* (opmupoBanue ymeHUiA paboTaTh B IPYIIIE C BBIMOJHCHUEM Pa3JIMYHBIX COLUATIBHBIX POJIEii, IPEACTABIATh M OTCTAUBATh CBOM B3IJIABI M yOCKICHUS, BECTH JUCKYCCHIO.

IIpeamerHbIe pe3yabTaThl 00yueHHs (HU3MKE B OCHOBHOM IIKOJIE TPEACTABIICHBI B COACPIKAHUH Kypca 0 TeMaM.

COJEPKAHUEKYPCA

7 xaacc (70 4, 2 4 B He/IEJTI0)

Baenenue (5 u)

®msnka — Hayka o mpupone. Omsmueckue sapneHus. Ousndeckue cBoiicTBa Ten. HaOmrogeHue u onmcanue Qu3mdeckux spicHui. Ousudeckue BeTHIUHEBL. 3MepeHus
(u3NIecKUX BEJIMYNH: JUINHBI, BpEMEHH, TeMIepaTypbl. @u3ndeckre npuOopsl. MexIyHapoIHas CHCTEMa SAMHUI. TOYHOCTh U OTPEITHOCTh N3MepeHnH. DU3MKa U TeXHHUKA.

OPOHTAJIEHASTIABOPATOPHASIPABOTA

1. OnmnpeneseHue EHbI ICICHUS H3MEPUTEILHOTO IpUOOpa.

IpenMeTHBIMHE pe3yJIbTATAMH O0YUCHUS 110 JaHHOMN TEME SIBJISTFOTCS:

— TOHMMaHUe QU3MICCKUX TSPMHUHOB: TEJIO, BEMIECTBO, MAaTEPHS;

— yYMCEHHE IPOBOJNTE HaONFOIeHNS (GU3MICCKUX SIBIICHUIT; U3MEPATH (PU3NUECKUE BEITHUHNHBI: PACCTOSHIE, IIPOMEKYTOK BPEMEHH, TEMIIEPATypy;

— BIIAJICHUE SKCIICPUMEHTaIbHBIMA METOAAMH HCCIICOBAHUS IPU ONPEACIICHUH IICHBI JeJICHHS KBl IPUO0pa U MOTPEITHOCTH U3MEPCHUS;

— IOHUMaHHE POJIM YYCHBIX HAIlleH CTPaHbl B Pa3BUTHH COBPEMEHHOM (DM3MKH M BIMSHUM Ha TEXHUYECKHI M COLMAIIBHBIN IIporpecc.

IlepBonayaIbHbIE CBeIeHUsI O CTPOeHUH BerecTBa (6 1)

Crpoenne BemiecTBa. OIBITHI, JOKa3bIBAIOLINE aTOMHOE CTPOEHHE BeIecTBAa. TemIoBOe ABMKEHHE aTOMOB M MoJeKysl. bpoyHoBckoe aBmxkenue. Juddysus B razax,
KHUJIKOCTSAX U TBEPABIX Telax. B3anMoneiicTBue yacTHIl BeleCcTBa. ArperaTHble COCTOSHUS BelecTBa. Moenu CTpoeHHs TBEpABIX Tel, KHUIKOCTeH U Ta30B. OObICHEHNE CBOICTB
ra3oB, )KUAKOCTEH U TBEpABIX TJ HA OCHOBE MOJICKYJISIPHO-KHHETHUECKUX MPEACTaBICHUH.

DOPOHTAJIBHASJIABOPATOPHASIPABOTA

2. Ormpenenenne pa3MepoB MajbIX TEIL.

IpenMeTHbIMHU pe3yJbTaTaMu 00y4eHHUS TI0 JAHHOH TEME SIBIISTIOTCS:

—TOHNMaHHE U CTIOCOOHOCTh OOBACHATH (PpU3nUecKue sBiIeHus: 1uddy3us, GonbIIas CKUMAaeMOCTh ra30B, Majasi CAXMMAeMOCTh JKUJIKOCTEH U TBEPABIX Tell;

- BJIaJIeHUE YKCIIEPUMEHTAIBHBIMU METOIaMH UCCIIEAOBAHUS NIPU ONPEIEIEHUN Pa3MEPOB MalbIX Tel,;

— MOHMMaHHe MPUYUH OPOYHOBCKOTO IBMKEHHUS, CMAaUMBAaHUS M HECMAYNBAHUS TEJl; PAa3IHUIHU B MOJIEKYIIPHOM CTPOCHHUHU TBEP/ABIX TEI, XKHUIKOCTEH U ra3os;

— yMeHue noip3oBathesi CU 1 epeBOANTS eAMHUIIBI U3MEPEHNS (PH3UUECKUX BEIWYHMH B KPaTHBIC U JOJIbHbBIC €AHHUIIBI;

— YMEHHE UCTIOJIb30BaTh MOJyYCHHbIE 3HAHUS B ITOBCEHEBHOH JKU3HU (OBIT, 9KOJIOTHS, OXpaHa OKPYKAIOMIEH Cpesl).

B3aumopeiicrBus e (21 1)

Mexanmueckoe aprkeHue. Tpaextopusa. Ilyts. PaBHOMepHOE M HepaBHOMepHOe nBIbkeHHE. CkopocTs. I'padukm 3aBUCHMOCTH IYTH M MOJIYJS CKOPOCTH OT BPEMEHH
nBukenus. Muepuus. MHepTHOCTS Ten. B3aumopeiictue ten. Macca tena. Msmepenue Maccsl Tena. [InotHocTs Bemecta. Cuna. Cuna tsxxectu. Cuna ynpyrocTti. 3akoH I'yka.



Bec Tema. Csi3zp Mexay cuiol TshkecTd M Maccoi Tena. Cuiia TsDKECTH Ha JApyrux IuiaHetax. J{uHamometp. CroxkeHHe NBYX CHJI, HAIpPaBJIEHHBIX MO OJHOW MPSMOM.
PaBHoneiicTBytomas nByx cwi. Cuna tpenus. @usndeckas npupoa HeOecHbIX Ted CONHEYHON CHCTEMEI.

@OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. M3mepeHne Macchl Tena Ha PEIYaKHBIX Becax.

4. W3mepenue oobema Tena.

5. OmnpenenceHue IWIOTHOCTH TBEPIOTO Tela.

6. ['pamyupoBaHue MPYKUHBI U U3MEPEHUE CHIT TMHAMOMETPOM.

7. V3MepeHue CUITBI TPEHUS C TOMOIIBI0 AHHAMOMETPA.

IpenMeTHBIMHE pe3yJIbTATAMH OOYYCHUS TI0 JaHHON TEME SBIISTFOTCS:

— TIOHWMAaHHUE U CIIOCOOHOCTH OOBACHATH (PU3NUECKUE SIBJICHIU: MEXaHUIECKOE JBIDKEHIE, PABHOMEPHOE M HEpaBHOMEPHOE NIBIKEHHUE, MHEPIHSL, BCEMUPHOE TATOTCHHE;

— YMEHHE U3MEPATh CKOPOCTh, MacCy, CHITY, BEC, CHITY TPSHHUS CKOJIBKCHHSA, CHITY TPSHHS KaueHHUs, 00heM, TNIOTHOCTH TeJa, pAaBHOJCHCTBYIOIIYIO IBYX CHII, IEHCTBYIOIINX
Ha TCJIO U HAITPABJICHHBIX B OAHY U B IPOTHUBOIIOJIOKHBIC CTOPOHBI;

— BIIAJICHUE SKCIICPUMECHTAIBHBIMHA METOAAMH HCCIICOBAHNUS 3aBUCUMOCTH: IIPOUICHHOTO ITYyTH OT BPEMEHH, YAJIMHECHUS TPYKIHBI OT MPHUI0KESHHOW CHITBI, CHIIBI TSXKECTH
TE€JIa OT €TI0 MAacCChl, CWJIbI TPCHUA CKOJIBKCHUA OT IUIOIAAN CONPUKOCHOBEHUA TCJI U CUJIBI HOPMAJIBHOT'O JAaBJICHUA, IIOHUMAaHUE CMbICJIa OCHOBHBIX (I)I/ISI/I‘-IGCKI/IX 3aKOHOB: 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOH ['yKa;

— BIIQJICHUE CITOCOOaMU BBITIOJTHECHHUS pAacUueTOB MPH HAXOXKICHUU: CKOPOCTH (CpeHEl CKOPOCTH), ITyTH, BPEMEHH, CHJIBI TSOKECTH, Beca Tea,

— IUIOTHOCTH Tella, 00beMa, MacChl, CHJIBI YIPYTOCTH, PABHOICHCTBYIOMICH IBYX CHII, HAIIPABICHHBIX TI0 OHOM MPsAMO;

— yYMCHHE HaXOJIUTh CBI3b MEXIY (PU3MICCKIMHU BETHIMHAMU: CHIION TSDKECTH M MAacCOM Tella, CKOPOCTH CO BPEMEHEM U ITyTeM, IDIOTHOCTH TeNa C €T0 Maccoil 1 00beMOM,
CHJION TSKECTH M BECOM TEIIa;

— YMEHHE IIepeBOANTh (PU3MIeCKUe BETMIUHEI N3 HecucTeMHBIX B CU 1 HaoOopoT;

— TIOHWMAaHUE MMPUHITUIIOB ACHCTBUS TUHAMOMETPA, BECOB, BCTPEUAIOIINXCS B TOBCEHEBHON JKU3HU, U CITOCOO0B 00OecIieueHus1 0€30TacHOCTH TPH WX UCTIONB30BaHU;

— YMCHHE UCTIOJIF30BaTh MTOJTyYCHHBIC 3HAHUS B ITOBCETHEBHOM JKU3HU (OBIT, 9KOJIOTHS, OXpaHa OKPYKAIOIMICH CpeIbl).

JaBJieHue TBepabIX TeJ, KUAKOCTel 1 ra3oB (18 1)

JlaBnenue. JlaBnenue TBepabix Ten. JlaBnenue raza. OObsICHEHHE JIaBJICHHS ra3a Ha OCHOBE MOJICKYJISIPHO-KHHETHYE-CKUX MpeacTaBieHuil. [lepenaya napneHus razamMu u
x)uakocTssMu. 3akoH [Tackanst. Coobiaroriuecs cocyabl. ATMochepHoe AaBieHne. MeTo sl u3MepeHust atMocepHOro aaBicHus. bapoMerp, MaHOMET], MTOPIITHEBO KHUIKOCTHBIH
Hacoc. 3akoH ApxumMena. Y clIoBusl I1aBaHus Tell. Bo3ayxomiaBaHue.

DOPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

8. OnpeneneHue BRITATKUBAIOIIEH CHUIIBI, IEHCTBYIONIEH Ha MOTPYKEHHOE B AKHUAKOCTH TEIO.

9. BrlsicHeHHe yCIIOBUH TUTaBaHUS T€A B KUAKOCTH.

[penverHbIMHE pe3yJbTaTaMi 00yYeHUS TI0 JaHHOH TeME SBIISIOTCS:

— MOHMMAaHHUE U CIIOCOOHOCTh OOBICHATH (PU3MUCCKUE SBJICHUS: aTMOC(hEpHOE AaBlicHHe, TaBICHUE KHUIKOCTEH, Ta30B U TBEPABIX TEJ, IJIABAHUE TEJI, BO3AYyXOILIaBaHHUE,
PACIIOIOKEHIE YPOBHS )KHIKOCTU B COOOINAIOIINXCS COCYIaX, CYIIECTBOBAHNE BO3IYITHON 000JIOUKH 3eMITIO; CITIOCOOBI YMEHBIIICHHUS U YBEINYCHHS JaBIICHHS,

— YMCHUE U3MEPATH: aTMOC(i)epHOG JaBJICHUC, TaBJICHUEC XUIKOCTHU HA JTHO U CTCHKH COCYyaa, CUITY ApXHMe}la;

— BJAJCHUEC OKCIICPUMEHTAJIBHBIMHA METOJAaMU UCCIICTOBAHUA 3aBUCUMOCTHU: CHUIIBL ApXI/IMe}Ia oT O6’beMa BBITECHEHHOM TEJIOM BOJbI, yCJ'lOBI/II\/’I IUIaBaHUA TEJ1a B )KUAKOCTU OT
ﬂeﬁCTBHﬂ CHIJIbI TAXKECTU U CHUJIBI Apngeua;

— INIOHUMAaHHE CMBICJIa OCHOBHBIX ¢)H3quc1<nx 3aKOHOB 1 YMCHHE NMPUMECHATHh UX Ha IMPAKTUKE: 3aKOH Hacxanﬂ, 3aKOH ApXI/IMe)Ia;

— MOHWMaHWE TPUHIUIOB JeHCTBHS OapoMeTpa-aHEpOHIa, MaHOMETpa, IOPIIHEBOTO >KUIKOCTHOIO HACcOCa, THAPABIMYECKOrO Ipecca M CIO0CO00B 00CCIeUCHHUS
0€30MaCHOCTH TP MX WCIIOJIb30BAHNH;

— BJIAJICHUE CTIOCO0AMHU BBIITOIHCHHS PACUYeTOB I HAXOXK/ICHHUS: TaBJICHUS, JaBIICHHS )KAIKOCTH HA THO U CTEHKHU COCY/Ia, CUITBI ApXHMeEia B COOTBETCTBUY C TIOCTABICHHON
3a/iaueii Ha OCHOBAaHUH HCIIOJIH30BaHMSI 3aKOHOB (DU3HUKH;



— yMEHHE HCIIOIb30BaTh IOyICHHbBIC 3HAHNS B IIOBCEAHEBHOM JKI3HM (IKOJIOTHUS, OBIT, OXpaHa OKPY’KAafOIIEH CPEIbI).

Pa6ora u mouHoOCTb. JHeprus (13 u)

Mexanunueckas padora. MomHocTs. [IpocTeie MexaHU3Mbl. MOMEHT CHIIBL. Y CIIOBHSI paBHOBECHS pbluara. «30JI0TO€ IpaBUiIo» MexaHukH. Bunpl paBHoBecus. Koaddunment
nonesHoro aerctus (KIT). Dueprus. [loreHnansHas 1 KuHeTHYECKas sHeprus. [IpeBpaleHue sHEpruu.

@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

10. BrrsicHenune ycnoBus paHOBecHs poraara. 11. Onpenenenne KII/] mpu nogbeme Tena o HAKIIOHHOM TIOCKOCTH.

IIpeaMeTHBIMH pe3yJIbTaTaMH OOydEHHS 1O JaHHOU TEME SBIISIOTCA!

— IIOHUMaHHE ¥ CIIOCOOHOCTh OOBSCHATH (PU3MYECKHUE SBICHUS: PABHOBECHE TEJ, IIPEBPAIICHUE OJTHOTO BU/Ia MEXaHUUECKON SHEPTUH B IPYTOM;

— yMEHHE U3MEpPATh: MEXaHUIECKYIO0 PaboTy, MOLIHOCTb, TJIEY0 CHJIbl, MOMeHT cuitbl, KI1/I, moTeHIa bHy0 M KHHETHYECKYIO S9HEPTHIO;

— BJIaJICHUC OKCIICPUMEHTAJIbHBIMU METOJaMH1 UCCJIEAOBAaHNA IPU ONPEACTICHUNA COOTHOMICHUSA CUJT U TIJICY, JJId paBHOBECHUA pblUyara,

— IOHUMaHHEe CMBICJIa OCHOBHOTO (PU3NUECKOT0 3aKOHA: 3aKOH COXPAaHEHHs SHEPTUH; MOHUMaHHEe TIPHHIUIIOB JCHCTBHS phlyara, 0J10Ka, HAKJIIOHHOH IJIOCKOCTH M CIIOCO00B
obecriedeHHst 0€30IIaCHOCTH TP X UCTIOJIb30BAHUH;

— BJIQJICHUE CMOCOOAMHU BBITIOJIHEHHS PACUCTOB JUIS HAXOXKJICHHUS: MEXaHMYCCKOH pabOThI, MOILIHOCTH, YCJIOBHS PABHOBECHs CHJ Ha pblyare, MoMmeHrta cuiisl, KIIJI,
KHMHETUYECKOH U NOTEHI[MAaIbHON 3HEpTUu;

— yMEHHE HCII0Ib30BaTh IOJyYCHHBIC 3HAHHS B IIOBCEAHEBHOMN JKU3HM (9KOJIOTHS, OBIT, OXpaHa OKPY>KaroIIEH CpeIbI).
[ToBTOpenue u o6061eHue (74)

8 kiacc (70 4, 2 4 B HeneTI0)

TemnnoBble siBieHus (23 1)

TemnoBoe nBmxkeHne. TermoBoe paBHOBecue. Temmeparypa. BHyTpeHHss sHeprus. Pabora u temnonepenada. TermonpoBogHocTs. KonBekums. Wznydenne. KommdecTro
TEIUIOTHI. Y IeNbHas TEeIUDIOeMKOCTh. PacdeT KOMMYecTBa TEIUIOTHI MPH TEIDIOOOMEHE. 3aKOH COXpaHEHHs U MPEBPAICHHUS HEPTUM B MEXAHHYCCKHX W TEIUIOBBIX MpOIleccax.
[lmaBneHre W OTBEpACBAHWEC KPUCTAJUIMYECKHX TeEN. YJIeNbHas TeIuloTa IuiaBleHus. Mcmapenme m koupaeHcanusa. Kumenume. BrmaxkHOoCTh BO3myxa. YaenmbHas Terwiora
napoo6pazoBanusi. OObsSCHEHHE N3MEHEHHS arperaTHOrO COCTOSIHUSI BEIlECTBA HA OCHOBE MOJICKYJSIPHO-KMHETHYECKUX NpeacraBieHuil. [IpeoOpazoBaHie SHEprun B TEIUIOBBIX
MaiHax. J{puratens BHyTpeHHero cropanus. [laposas Typouna. KI1]] remnoBoro asurarens. DKOJIOTHYECKHE TPOOIEMbI UCTIOIL30BaHMS TETJIOBBIX MAIIWH.

OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

1. CpaBHEHHE KOTHUYECTB TEIUIOTHI IPH CMEUTMBAHUH BOJBI PA3HON TEMIIEPATyPHI.

2. 3MmepeHne ynenpHOU TeMIOEMKOCTH TBEPAOTO Tela.

3. M3mepeHne BIaXHOCTH BO3/AyXa.

IIpeaMeTHBIME pe3yJibTaTaMu 0Oy4eHHS IO IAHHOW TeMe SBIISIOTCS:

— IIOHUMaHHWE U CIIOCOOHOCTH O6'I)${CH$[TI) (bmnqecxne SABJICHUA: KOHBCKIHWA, HU3JYYCHUE, TCIIJIONPOBOIHOCTH, M3MCHCHUC BHyTpeHHeﬁ OHEprum TC€jIa B PE3YJbTATC
Terjionepeaaun Uin pa6OTI>I BHCIIHUX CHUJI, UCTIAPECHUE (KOHI[CHC&L[I/IH) " IIJIAaBJICHHUEC (OTBepI[eBaHI/Ie) BEHICCTBA, OXJIAXKIACHUC XUAKOCTHU MPHU UCIAPCHUMN, KUTICHUEC, BbITIAJICHUE
POCBI; YMEHUE HU3MEPSITh: TEMIIEPATypy, KOTHIECTBO TEIJIOTH, YACIBHYIO TEIJIOEMKOCTh BEIIECTBA, YACTbHYIO TEIUIOTY IUIaBJICHHUS BEUIECTBA, BIAYKHOCTh BO3/IyXa;

— BJIQJICHUE 3KCTIEPUMEHTAIHHBIMI METOJaMH HCCIICAOBAHUS: 3aBUCHMOCTH OTHOCHUTEIFHON BIIKHOCTH BO3yXa OT JaBJICHUS BOJASHOTO Mapa, COAEPIKAIIErocs B BO3IyXe
IIPY JaHHOW TeMITepaType; AaBICHUS HACBHIIIIEHHOTO BOASHOTO Hapa; ONpeIeIeH s YACTbHOHN TEIIOEMKOCTH BEIIECTBRA,

— IOHMMAaHHWE TPUHIUIIOB }Iel\/’ICTBI/IS[ KOHACHCAIIMOHHOTO U BOJIOCHOT'O THT'POMETPOB, ICUXPOMETPA, ABUTaTCIId BHYTPECHHETO CTrOpaHusd, l'IapOBOﬁ Typ61/IHI)I A CII0CO00B
obecrnieueHns 6€30MMaCHOCTH IIPH MX MCIIOJIB30BAHHM;

— IOHMMAHHWE CMBICJIA 3aKOHA COXPAHCHUA U IMPEBPAINCHUA DOHEPTHUU B MEXaHUYCCKHUX 1 TCIIJIOBBIX MPOIECCAX U YMCHUEC ITPUMEHATH €TI0 HA IIPAKTHUKE;

— OBJIaJICHHE CIIOCOOAMH BBIITOJTHEHHS PACUETOB ISl HAXOXKICHUS: yIeJIbHOM TEIJIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HE0O0XO0ANMOTO JIJIsl HarpeBaHusl TeJla MM BBIISNISIEMOTO
UM TIpU OXJIQXKICHNH, YICTbHON TEIUIOTH CTOPAHUS TOIUIMBA, YACTbHOW TEIUIOTH IUTaBIICHHS, BIaKHOCTH BO3/lyXa, YAECIHHOHN TETJIOTH napoodpazoBanus u koHaeHcannu, KIT/I
TCIIJIOBOT'O JIBHUTATCIIA,



— yMEHHE HCII0Ib30BaTh IOJyYCHHBIC 3HAHNS B IIOBCEJHEBHOMN JKU3HM (IKOJIOTHS, OBIT, OXpaHa OKPY>KarOIIEH CPEIbI).

JJieKTpUyecKue siBjeHus (29 4)

Onekrpuzanys Tes. J[Ba poaa 31eKTpUYecKHX 3apsanoB. BzaumosneiicTie 3apspkeHHBIX Tell. [IpOBOJHUKH, AUAIEKTPUKU U HOIYIPOBOJHUKU. DIIEKTPUYECKOE NoJie. 3aKOH
COXpaHEHUs 3JIEKTPUIECKOT0 3apsaa. JeanMoCcTb dIIeKTPHYECKOTo 3apsaaa. DNeKkTpoH. CTpoeHue aroMa. DIeKTPUIECKUi ToK. JleHCTBHE IIEKTPUUECKOT0 MO Ha AIICKTPHIECKUE
3apsiabl. cTouHmKN ToKa. DiekTpuieckas renb. Cua Toka. DIIeKTpHdecKoe HalpshKeHHe. DIeKTpHIecKoe conpoTuBieHne. 3akoH OMa s yuacTka nemu. [locienoBaTensHoe 1
mapayieIbHOe COCIMHEHHNE IMPOBOMHUKOB. PaboTa m MOMIHOCTH 3neKTpudeckoro Toka. 3akoH Jlxoymi—Jlenna. Konmencarop. I[IpaBunma Oe3omacHoctH mpu paborte ¢
ANEKTPONPUOOpaMHU.

@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

4. COopKa AIIEKTPUIECKOH IeTI ¥ N3MEPEHHEe CHJIBI TOKa B €€ Pa3IMYHBIX yJacTKaXx.

5. M3MmepeHue HaNpsDKEHHUS Ha pa3IMYHBIX yYacTKax 3JIEKTPUUIECKOM Lem.

7. PerynupoBaHue cHibI TOKa peocTaToM. Vi3MepeHue conpoTUBICHUS IPOBOAHMKA TIPU TOMOIIM aMIIepMeTpa U BOJIBTMETpa.

8. V3mepenne MOUIHOCTH U pabOTHI TOKA B DJIEKTPHYECKOM JIaMIIe.

IIpeameTHBIMH pe3yJibTaTaMu OOYYEHHS 10 JaHHOU TEME SBIISIOTCS:

— IOHUMAaHHE U CIIOCOOHOCTH O6’LHCH§ITI) (I)I/I3I/I‘ICCKI/IG SABJICHUA: DJICKTpU3alus TEJI, HArp€BaHUC IMPOBOAHUKOB 3JICKTPUUCCKUM TOKOM, 3HeKTpH'—IeCKHI71 TOK B MCTajliax,
IIEKTPUYECCKHE SIBJICHNUS C TIO3UINU CTPOCHHS aTOMAa, ICHCTBHSA 3JIEKTPHIECKOTO TOKa,;

— yMEHHE U3MEPATh: CUITy DIIEKTPHYECKOTO TOKA, MIEKTPUUECKOE HAIPSDKEHUE, DIISKTPUUECKHUI 3apsill, SJIEKTPUUECKOEe COTIPOTHBIICHUE;

— BJIaJICHUC DKCIIEPUMCHTAJIbHBIMU ME€TOaMH1 UCCIICIOBaAHUA 3aBUCUMOCTHU: CHUJIbI TOKA Ha YYaCTKE LEIIH OT DJICKTPUYCCKOT'0 HAIIPAKCHUSA, DJICKTPHUICCKOT'O COTPOTUBJICHUA
MIPOBOAHUKA OT €TO JAJHHBI, IIOIIAIH MTONIEPEYHOTO CEUCHHS U MaTepHaa;

— IOHMMaHHEe CMbICIa OCHOBHBIX (DU3MUECKHMX 3aKOHOB M YMEHHUE MIPUMEHSATh UX Ha MPAKTUKE: 3aKOH COXPAHEHHsI AJIEKTPHYECKOTO 3aps/a, 3akoH OMa /It yuacTka Iiery,
3axoH Jxoyns—JleHna;

— IOHMMAHHWE MPUHIIAIIA I[ef/'ICTBI/IH QJICKTPOCKOIIA, SJICKTPOMETPA, TAJIbBAHUYECCKOI'O DJIEMCHTA, aKKyMYJIATOpPA, (bOHapI/IKa, peocTrara, KOHACHCATOPa, JIAaMITbl HAKAJIMBAHUA 1
croco0oB obecrieueHnst 0€30MaCHOCTH IIPU MX HUCIIOJIb30BAHHUH;

— BJIAICHHUC Croco0aMu BBIIOJIHEHUS pacye€ToB I HAXOXKIACHUA: CHUJIbI TOKA, HAIPAKCHUA, COIMPOTUBJICHUA IIPU HNApAJICIBHOM W NOCICAOBATCIIBHOM COCIUHCHUU
MIPOBO/IHUKOB, YJIEJIILHOTO COINPOTHBIICHHS IPOBOJHHKA, PAOOTHI M MOIIHOCTH 3JIEKTPUYECKOTO TOKA, KOJMYECTBA TEIIOTHI, BBIAEIIEMOIO IPOBOAHUKOM C TOKOM, EMKOCTH
KOHJIEHCAaTOopa, PaOOThI AJIEKTPHUYECKOTO MO KOHACHCATOPA, JHEPTHU KOHICHCATOPA,;

— yMeEHHE HCII0JIb30BaTh TOJIyYeHHbIE 3HAHHS B [IOBCEAHEBHOMN JKH3HU (9KOJIOTHs, OBIT, OXpaHa OKPY Karollel cpe/ibl, TeXHUKa O€30I1aCHOCTH).

DJIeKTPOMATHUTHBIE sIBJIEHUs (5 1)

OmnpiT Dpcrea. MaranTHOE noste. MarHUTHOE 110Jie MPSIMOTO TOKa. MarHUTHOE MoJie KaTyMmKH ¢ TOKOM. [TocTostHHBIE MarHUTEI. MarHUTHOE 110JI€ TTIOCTOSIHHBIX MarHUTOB.
Maruautnoe none 3emid. B3aumozeiictBue MarHuToB. JledicTBUEe MarHUTHOTO MOJISl HA POBOJHUK C TOKOM. DJIEKTPUUYECKUH IBUTaTEb.

@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

9. Cbopka sy1eKTpOoMarHura " ucisiTanue ero aeictsus. 10. VzyueHne 351eKTpHuecKoro JBUraTests IOCTOSIHHOTO TOKa (Ha MOJISIH).

IIpeaMeTHBIME pe3yJibTaTaMu OOyYEHHS 10 IAHHOW TeMe SIBIISIOTCS:

— IIOHUMaHHE U CIIOCOOHOCTH OOBSICHATH (PU3MUECKHE SBICHUS: HAMarHM4eHHOCTD XeJle3a U CTaJIM, B3aUMOJICHCTBHE MarHUTOB, B3aMMOAEHCTBUE TIPOBOTHUKA C TOKOM U
MAarHuTHOM CTPECIIKH, HeﬁCTBHe MAar"amMTHOIO I10JIA Ha MMPOBOIHUK C TOKOM;,

— BIaJICHUE HKCIIEPUMEHTAIBHBIMIA METOAaMH UCCIIEJOBAaHHUS 3aBUCUMOCTH MarHUTHOTO JICHCTBUS KaTYIIKA OT CHJIBI TOKA B LIETIH;

— yMEHHE HCII0JIb30BaTh IOJyYeHHbIE 3HAaHHS B IIOBCEAHEBHOMN JKM3HU (9KOJIOTHS, OBIT, OXpaHa OKPY>KaroleH cpe/ibl, TEXHUKa O€30I1aCHOCTH).

CgetoBble siBieHus (13 1)

Hcrounuku cBeta. [IpsMonuHeiitHoe pacrpocTpaHenue cBera. Bunumoe apmxenue ceetii. OTpaxkeHue cBera. 3aKoH oTpaxkeHus cBera. [Liockoe 3epkaino. [Ipenomienue
cBeTa. 3aKoH npenoMiieHus cBeta. JInuzsl. DokycHoe paccrosiHue IMH3bL. OnTHuecKas cuia JuH3bl. M300paxenust, 1aBaemblie TMH30M. [ 11a3 kak ontiyeckas cucrema. Onruueckue
IpUOOPEI.



OPOHTAJIBHASIJIABOPATOPHASIPABOTA

11. TTonyueHne n300paXKeHUs IPU TTOMOIIH JTHMH3EIL.

IpenMeTHbIMHU pe3yJbTaTaMHi 0OyYeHHUS TI0 JAHHOH TEME SBIITIOTCS:

— TMOHMMAaHUE U CIIOCOOHOCTh OOBIICHATH (PU3MUYCCKUE SIBIICHUS: IPSIMOJIMHEHHOE paCIPOCTPAHEHHE CBETa, 00pa30BaHKE TCHH U TIOJTYyTCHHU, OTPAKCHHE U TIPEIIOMIICHHE CBETA,;

— yMCcHHE U3MEPATh POKYCHOE PACCTOSIHUE COOMPAOIICH THH3BI, ONTHYCCKYIO CIUTY JIMH3HI,

— BJIAJICHUE KCTIEPIMEHTAIFHBIMU METOIaMH FICCIIEIOBAHMS 3aBHCUMOCTH: H300pakKeHHUS OT PACIIONIOKEHIS JIAMITBI Ha Pa3IMIHBIX PACCTOSHHUAX OT JIMH3BL, YTIIa OTPasKEHHS
OT yrJia MaJieHusl CBETa Ha 3epKaJo;

— IIOHMMaHHUE CMBICJIa OCHOBHBIX (PM3NIECKHX 3aKOHOB M YMEHHE IIPHMEHSATh UX Ha IIPAKTHKE: 3aKOH OTPAKEHHS CBETA, 3aKOH MPEJIOMIICHHUS CBETA, 3aKOH MPSIMOIUHEHHOTO
pacmpocTpaHeHus CBETa;

— pasnu4ate OKYC JUH3BI, MHUMBIA (OKYC U (POKYCHOE PACCTOSHIE JTHH3HI, ONITHYECKYIO CHITY JIMH3BI U ONITHYECKYO OCh JIMH3HI, COOMPAIOIIYIO M PACCEHBAIOIIYIO JINH3BL,
n300pakeHs, JaBacMbIe COOUPAIOIICH U pacCEUBAIOIICH JIHH30IA;

— YMCHHE UCTIOJIF30BaTh MTOMyYCHHBIC 3HAHUS B TIOBCETHEBHOM JKU3HU (IKOJIOTHSI, OBIT, OXpaHa OKPYXKAOMIeH cpeIbl).

9 knace (105 4, 3 4 B HeeTI0)

3akoHbl B3auMo/ieiicTBUA U ABH:KeHus Te (34 1)

MarepuanbHas Touka. Cucrema orcuera. [lepememenne. CKOpOCTh NpAMONTMHEHHOTO paBHOMEPHOTO ABIkeHuUs. [IpsMonnHeliHOe paBHOYCKOPEHHOE ABHKEHUE: MTHOBEHHAS
CKOpOCTb, yCKOpeHHe, nepemenieHue. I'padukn 3aBUCHMOCTH KMHEMAaTHYECKUX BEIHYMH OT BPEMEHM IIPH PABHOMEPHOM M PaBHOYCKOPEHHOM ABMKEHHH. OTHOCHTENBHOCTH
MEXaHWYECKOTO JIBIDKCHHUS. | eoleHTpruiecKast ¥ reJHoneHTpHIecKas cucteMbl Mupa. MHepnuanpHas cucrema otcyera. 3akoHsl Hetotona. CBoOomHOe masnenne. HeBecomMocTb.
3aKOH BCEMHPHOTO TATOTeHHs. [LICKycCTBEHHBIE CITyTHHKH 3eMin. | MMy bc. 3aKOH COXpaHEeHHs UMITyIbca. PeakTHBHOE JBUKEHHE.

OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

1. MccnenoBanue paBHOYCKOPEHHOTO IBMXKEHUS 0€3 Ha4aJIbHOH CKOPOCTH.

2. I3amepeHne ycKopeHwsi CBOOOTHOTO MaieHusl.

IIpeameTHBIMU pe3yJibTaTaMu 0OyYeHHS 10 IAHHOW TeME SIBIISIOTCS:

— ITOHMMaHHE U CIIOCOOHOCTH OTIMCHIBATEH U OOBICHATD (PU3MUYECKHUE SIBJICHHUS . IOCTYIIAaTEIbHOE IBM)KECHNE, CMEHA JTHS M HOYH Ha 3emiie, CBOOOTHOE MaJeHHE Tell, HEBECOMOCTb,
JIBIDKEHHE 110 OKPY>KHOCTH C MTOCTOSTHHOM TI0 MOJYJIIO CKOPOCTBIO;

— 3HAHME M CIIOCOOHOCTH JaBaTh OINpPEETICHUs/ONUCaHNs (PU3NIECKUX TOHATHH: OTHOCHTEILHOCTh JIBI)KCHHMS, TEOILIEHTPUYECKast U TeTHOLCHTPUYECKas CHCTEMBI MHPa;
[mepBast kocMu4ecKast CKOPOCTh |, pEaKTHBHOE JIBHKEHHE; PU3NYECKUX MOJEJIeH: MaTepHuabHas TOYKa, CUCTeMa 0TcueTa; (GU3MYECKUX

! B kBagpaTHble CKOOKH 3aKIIFOUEH MaTepHall, He SBJISIOIMIcS 0053aTeNbHBIM JUIs M3yYEHHUs. BEIMYHMH: IEPEMEIEHHE, CKOPOCTh PABHOMEPHOTO
MPSIMOJINHEHHOTO BM)KEHUS, MTHOBEHHAs! CKOPOCTh U YCKOPEHHUE IIPH PABHOYCKOPEHHOM IPSIMOIMHEHHOM ABMXKEHHH, CKOPOCTH U IIEHTPOCTPEMHUTEIHHOE YCKOPEHHE IPU
PaBHOMEPHOM JIB)KCHHH TeJa 110 OKPY>KHOCTH, UMITYJIbC;

— TIOHMMaHHE CMBICTIa OCHOBHBIX (DM3WYECKUX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOT'O TATOTEHUS, 3aKOH COXpPaHEHHS MMITYJIbCa, 3aKOH COXPAaHEHHS YHEPTUU U
YMEHHE IPUMEHSTh UX Ha IIPAKTHKE;

— YMEHHE NPHUBOJAUTH MPUMEPH! TEXHHUECKUX YCTPOHCTB M KHUBBIX OPTaHW3MOB, B OCHOBE TEPEMEUICHHS KOTOPHIX JISKUT MPUHIUI PEAKTUBHOTO ABIDKCHHS; 3HAHUE U
yYMeHHE 00BSCHATh YCTPOMCTBO U JIEHCTBHE KOCMUYECKUX pPaKeT-HOCHUTEIEH;

— YMEHHE M3MEpSTh: MTHOBEHHYIO CKOPOCTh W YCKOpPEHHE IPH PAaBHOYCKOPEHHOM IPSIMOJMHEHHOM IBIDKCHHH, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE MPHU PaBHOMEPHOM
JIBUKEHUU 110 OKPYXKHOCTH;

— YMEHHE UCTIOJIF30BaTh MOJyYCHHBIE 3HAHUS B TOBCETHEBHOM JKU3HU (OBIT, KOJIOTHS, OXpaHa OKPYXKAIOMIEH Cpesl).

MexaHnyeckue Ko1e0aHusA ¥ BOJIHBL 3BYK (15 )

KonebatenbHnoe npwxenune. Komebanus rpysa Ha npyxuHe. CBoOonubie konebanus. KomebartenbHas cucrema. MasTHHK. AMIUIMTYy[a, NEpUOJ, YacToTa KojeOaHWil.



[Capmonnueckue konebanwus]. [IpeBpamieHne sHeprun NpU KoneOaTeNbHOM IBIDKEHUH. 3aTyxaromue KojeOanus. BreiHyxneHHble koneOanus. Pezonanc. Pacnpocrpanenue
KoyieOaHuil B ynpyrux cpenax. [lonepeunsie U mpooabHbIC BOJHBL J[TiHA BONHBL. CBSI3b JIJIMHBI BOJHBI CO CKOPOCTBIO €€ PACPOCTPAHCHUS U TIEPHOIOM (Y4acTOTO). 3BYKOBEIC
BouTHBL. CKOpOCTH 3ByKa. BeICOTa, TEeMOp M TpOMKOCTE 3ByKa. JX0. 3BYKOBOM pe3oHaHc. [MIHTepdepeHus 3ByKa)].

OPOHTAJIBHASJIABOPATOPHASIPABOTA

3. MccnenoBanue 3aBUCHMOCTH TIEPHO/IA M YACTOTHI CBOOOIHBIX KOJIeOaHUI MasTHUKA OT JTHHBI €TO HUTH.

IpenMeTHbIMHU pe3yJIbTaTaMHi 0OyYeHHUS TI0 JAHHOH TEME SBIITIOTCS:

[IOHUMAHNE u CIIOCOOHOCTD OINMCHIBAThH u OOBSICHATH ¢du3maeckue SIBIICHUS: KOJIeOaHUS MaTeMaTHYECKOT 0 u MIPYXUHHOT'O
MasSTHUKOB, PE30HAHC (B TOM YHCIIC 3BYKOBOI), MEXaHHMYECKIE BOJIHBI, IJIFHA BOJHEI, OTPaKEHHUE 3BYKa, 3X0; 3HAHUE U CIIOCOOHOCTH 1aBaTh ONPEIeICHUS (PHU3UIECKUX TOHSATHIA:
cBOOONIHBIC KOJIeOaHMs, KoJieOaTeNnbHas CUCTEMa, MAsSTHHK, 3aTYXAaIOIINe KoJeOaH s, BRIHYKICHHBIC KOJICOaHUs, 3BYK M YCIIOBUS €TI0 PACIPOCTPAHCHUS; (GU3NICCKUX BEIIMYMH:
aMIUIMTY/a, MEpHOJ M 4acToTa KOoJeDaHWi, COOCTBEHHas 4acToTa KoyieOaTeIbHOW CHUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKa, CKOPOCTH 3BYKa; (DM3MUECKHX MOJIEINEii:
[rapMoHnYeckue KoeOaHus], MAaTEMaTHYCCKII MasITHUK;

— BIJIQJICHUE SKCIICPUMEHTAJIBHBIMI METOIAMHU HCCIICIOBAHUS 3aBUCIMOCTH TIEPHO/Ia U 9aCTOTHI KOJIcOaHUI MasTHHUKA OT IJTHHBI €TO HUTH.

JJIeKTPOMArHUTHOE 1oJ1e (25 )

OnHOpOTHOE M HEOJHOPOAHOE MarHUTHOe nosie. HampapieHue Toka M HampaBJeHHE JUHHUM ero MarHutHoro mois. [IpaBuino 6ypaBuuka. OOHapyX eHHe MarHUTHOTO ITOJIS.
IIpaBuio neBoit pyku. MHAYKIMS MarHUTHOTO 1oJ1. MarHuTHbIN moTok. OnelTel apanes. DneKkTpoMarHuTHas nHAyKIus. Hanpasnenne naayKImoHHoro Toka. Ipasmio JleHna.
SBnenue camomHnykiuu. [lepemenHsir TOK. ['eHepaTop mepeMeHHOro Toka. IIpeoOpasoBaHus SHepruu B 3ieKTporeHeparopax. Tpanchopmatop. Ilepemaua amexTpudeckoit
SHEPTUM Ha pacCTOSHUE. DIEKTPOMAarHUTHOE I10JIe. DJIEKTPOMarHUTHbIE BOIHBL. CKOPOCTh PACIPOCTPAHEHHUS AIEKTPOMArHUTHBIX BOJIH. BiusiHIE 37€KTPOMarHUTHBIX U3J1y4€HUN
Ha OKUBBIC oOpraHm3Mbl. KomeOaTempHBI KOHTYp. IllomydeHHe OJIEKTPOMAarHUTHBIX KoneOannmid. [IpwHIUIBI pagmocBs3w u TeneBuicHus. [VHTepdepeHnms cera.]
DneKTpoMarHuTHas npupoa ceera. [Ipenomienue ceera. [lokasarens mpexominenus. Aucnepens cBera. L[eta ten. [Crnekrporpad u cnekTpockomn.| THITBI ONTHYECKUX CIIEKTPOB.
[CnexTpanbHblii aHanus.| [loraomenue u ucnyckanue cBera aroMaMu. IIpoucxoxxaeHue TMHEHYaThIX CIEKTPOB.

OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

4. N3y4yeHue ABIEHUS JIEKTPOMArHUTHON UHAYKIUU. 5. HabmioieHre CrjIonHOT0 ¥ TMHEHYaThIX CIEKTPOB UCITY CKaHHSI.

IIpeaMeTHBIME pe3yJibTaTaMH OOYUEHHs [0 JaHHOH TeME SIBJISIOTCSI

____ TIOHMMaHHUE M CIIOCOOHOCTh OMMCHIBATH U OOBSICHATH (PU3HUUECKHE SBIICHUS/TIPOLIECCHI: AIEKTPOMArHUTHAsE MHAYKIMS, CAMOMH/IYKIINS, TIPEJIOMIICHHE CBETa, AUCIIEPCHUS
CBeTa, MOIJIONIEHUE U HCITyCKaHUE CBETa aTOMaMH, BOSHUKHOBEHHUE JIMHEHYATHIX CIIEKTPOB UCITYCKaHHS U TIOTJIOLICHHUS;

— 3HaHHE U CIIOCOOHOCTH TaBaTh ONPEACICHNUs/ONMCaHus GU3NICCKUX IMOHATHI: MarHUTHOE TI0JIe, JIMHUM MarHUTHOHM WH IYKIIHH, OJJHOPOJHOE U HEOTHOPOIHOE MarHUTHOE
T10JIe, MATHUTHBINA TMOTOK, IEPEMEHHBIN AJIEKTPUIECKHUI TOK, 3IEKTPOMAarHUTHOE TOJI€, JIEKTPOMarHUTHBIE BOJIHBI, DJIEKTPOMArHUTHBIE KOJIEOaHUs, PaInOCBsI3b, BUIUMBIA CBET;
(u3NYECKUX BEJIMYUH: MATHUTHAS UHIYKIHS, HHIYKTUBHOCTD, IICPHO/, YaCTOTA M aMIUIUTY/Ia SJIEKTPOMArHUTHBIX KOJICOaHUH, MOKA3aTe N MPEIOMIICHHUS CBETA;

— 3HaHHe POPMYIHUPOBOK, TIOHUMAaHHUE CMBICIIA M YMEHHUE MPUMEHATH 3aKOH IPEIIOMIICHHS CBETa U TpaBmIo JIeHIIa, KBAaHTOBBIX MTOCTYNaToB bopa;

— 3HaHWE Ha3HAYCHUSI, YCTPOUCTBA U MPUHIUIIA IEHCTBHS TEXHUIECKHUX YCTPOMCTB: AIIEKTPOMEXaHIMYESCKUH HH IyKIIMOHHEII reHepaTop MepeMeHHOT0 TOKa, TpaHC(hopMaTop,
KoJieOaTeIbHBIA KOHTYP, JETEKTOP, CIIEKTPOCKOII, ceKTporpad;

— [[OHUMaHUe CYTH METOJAa CIIEKTPAILHOIO aHaJIn3a U €ro BO3MOXKHOCTEH .

Crpoenue aToMa U aTOMHOT0 siIpa (20 u)

PanmoakTHBHOCTh KaK CBHIETENIBCTBO CIOXKHOTO CTPOEHHUS aTOMOB. Anb(a-, 6eta- u ramma-usinydeHus. OnsiTel Pesepdopra. SAnepHas monens aroma. PagnoakTuBHBIE
MIpeBpaIeHnst aTOMHBIX siiep. CoXpaHeHHE 3apsI0BOTO M MACCOBOTO YHCEI IPH SIIEPHBIX PEaKIuIX. DKCIEPUMEHTAIBHBIE METOABI HCCIIEIOBAHMUS YacTHIL. [IpOTOHHO-HEHTPOHHAs
MoJeNb sipa. OU3MIEcKuil CMBICI 3apsAI0BOro B MaccoBoro uncen. M3otonsl. [IpaBuna cMmernenns 1 anbda- U 0eTa-pacnaia IpH SICPHBIX PEaKIUIX. JHEPTHsI CBSI3U YaCTHI B
sape. denenue snep ypana. Llemnast peaknus. SnepHas sHepreTrka. DKOJIOrmdeckue Ipo0ieMbl paboThl aTOMHBIX JekTpoctanimid. Jlosumerpus. [lepuon noiypacnana. 3aKoH
pPaaroaKTUBHOTO pacnaja. BiusiHue painoakTUBHBIX U3IyYEHHUH Ha *UBble opranu3Mel. TepmosiaepHas peakuus. Mcrounnku sHepruu CosiHUA U 3BE3I.

OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

6. I3MepeHre ecTeCTBeHHOTO paIialliOHHOTO (DOHA TO3HMETPOM.



7. U3yuenue nenenus siapa aroMa ypasa 1o ¢ororpadum Tpekos.

8. Ouenka meproaa nodypacnaaa HaXoJIIUXCs B BO3AyXe MPOIYKTOB paciiajia ra3a pamoHa.

9. M3ydeHne TpeKOB 3apsHKEHHBIX YaCTHII IO TOTOBBIM (hOTOTpadIsiM.

IIpeameTHBIME pe3yJbTaTaMu 0Oy4eHHS IO JAHHOW TEME SBIISIOTCS:

— IIOHWMaHHE U CIIOCOOHOCTH ONMCHIBATh U OOBSICHATH (PH3UUYECKIE SBICHUS: PaAHOAKTHBHOCTD, HOHM3UPYOIINE H3TyICHIS;

— 3HAHWE W CIOCOOHOCTH JaBaTh OIPEICIICHUS/OMICAaHusT (PH3HMUSCKUX TMOHATHH: pagHOaKTHBHOCTB, allb(a-, OeTa- U raMMa-4acTHUIlbl; (PH3HMYECKUX MOZEIeH: MOIeIn
CTpOeHHs1 aTOMOB, npeioxkenHbie J|. Tomconom u 3. Pesepdopmom; mpoToHHO-HEHTPOHHASE MOZENL aTOMHOTO S1/Ipa, MOJIENb NpoIiecca ACICHHUS sJ[pa aToMa ypaHa; (pU3HIeCcKUuX
BEJIMYMH: MOTJIONIEHHAs 1033 U3Iy4YeHus], KO3(D(DUIMEHT KauecTBa, SKBUBAJIEHTHAS /1034, IEPHOJ T0JTypacaia;

— yYMEHHE IPUBOIUTH IPUMEPHI H OOBSICHATH YCTPOHCTBO M MPUHIIHI JCHCTBUSA TEXHHYECKUX YCTPOWCTB M YCTAaHOBOK: CUETUHK | efirepa, kamepa BuibcoHa, my3sIppKoBast
Kamepa, sIIEpHbIN peakTop Ha MEIJICHHbIX HEUTPOHAX;

— YMCHHE U3MEPATh: MOIIHOCTH 03Bl PAJHOAKTHBHOTO H3JIYICHHUS OBITOBEIM TO3MMETPOM;

— 3HaHHe (POPMYTHUPOBOK, MOHMMAaHUE CMBICIIA U YMCHHE MTPUMEHSTH: 3aKOH COXpAaHEHHSI MacCOBOTO YHCIA, 3aKOH COXpPaHEHUS 3apsja, 3aKOH PaJllOaKTUBHOTO paciaja,
IIPAaBUJIO CMELICHHUS;

— BIIAJICHUE SKCIICPUMEHTAJIbHBIMA METOAAMH HCCIICIOBAHNUS B IIPOLIECCE N3YUCHISI 3aBHCUMOCTH MOIITHOCTH M3IYyUCHHS POIYKTOB paciasa

— pazoHa OT BpeMEHU;

— TOHWMaHHUE CYTH IKCIIEPHUMEHTAIBFHBIX METOIOB UCCIICOBAaHHS YaCTHII,

— yMEHHE HCIIOJIb30BaTh I0JyYCHHbIE 3HAHHS B IOBCEAHEBHOM JKM3HHU (OBIT, 9KOJIOTHS, OXpaHa OKpPYIKaroLIeH cpelibl, TeXHUKA Oe30IacHOCTH | Ap.).

Crpoenne u 3BoJrouus Beesiennoii (S 4)

Cocras, ctpoenne u npoucxoxaeane Coaaednoi cucteMsl. [ImaneTs! n Mansie Tena ConHedHOM cucTeMbl. CTpoeHue, m3mydeHue u dBomorst ConHia u 38e3n. CTpoeHue u
sBoroLMs BeeneHHo.

IIpeameTHBIME pe3yJibTaTaMu 0OyYEeHHS IO IAHHOW TeME SIBIISIOTCS:

— TIPEeNCTaBIICHHE O COCTaBE, CTPOCHHH, POUCXOKIACHUH 1 Bo3pacTe COHETHOH CUCTEMBI,

— yYMCHHE IPUMEHSTH (PU3NIECKHE 3aKOHBI U 00BSICHEHHS BIDKEHUS I1aHeT COTHEYHOH CHCTEMEI;

— 3HAaTh, YTO CYMIECTBEHHBIMH MapaMeTpaMy, OTIMYAIOIIMMHE 3BE3/IbI OT TUIAHET, SBIITIOTCS WX MacChl M UICTOYHUKHU SHEPTHH (TEPMOSIEPHBIC pEeaKIlui B HeApax 3Be3l U
paJINOAaKTHBHBIC B HENPAX IDIAHET);

— CpaBHHUBATb (1)I/I3I/I‘-IeCKI/Ie u Op6I/ITaJ'H)HI>Ie napaMeTphbl IUIAHET 3eMHOM Tpymniibl ¢ COOTBETCTBYIOIUMU IMMapaMeTpaMu IJIAHET-TUTAHTOB U HAXOAWUTh B HUX o6mee u
pa3iIHJHOE;

— 00BsCHATH cyTh dbdekTa X. Jlomiepa; GopMyaHpoBaTh U 00BSICHATH CYTh 3aKoHa D. Xa0b0ia, 3HaTh, YTO ITOT 3aKOH SIBHJICS DKCIEPHUMEHTAILHBIM MOATBEPIKICHUEM
MOJIeNI HecTauuoHapHoU BeenenHoi, oTkpbiTol A. A. @puamMaHoM.

IHoBTopenue (6 4)

OO0mMMH nNpeIMeTHBIMM Pe3yJIbTATaAMU O0YUYEHHS TI0 JAHHOMY KYpPCY SIBIISIOTCS:

— YMEHHE TO0JIb30BaThCS METO/aMH HAyYHOTO HCCIIEOBAHUS SIBICHWH NPHUPOJBI: IMPOBOJIUTH HAOIIONEHMS, IIAHUPOBATh M BBINOJHATH SKCHEPHUMEHTHI, 00pabaThBaTh
pe3yIBTAaThl U3MEPEHUH, TPEACTABIATh PE3YIbTAaTHl M3MEPEHUH ¢ MOMOIIBI0 TabmuI, rpadrukoB U GopMyr, 0OHAPYKUBATh 3aBUCHMOCTH MEXIy (PH3MUECKIMH BEIHMYUHAMHU,
OOBSICHATH PE3YIBTATHI U ACJIaTh BBIBOABI, OIICHNBATH I'PAHUIIBI HOFpeIHHOCTeﬁ PE3YIBTATOB HSMGPCHHﬁ;

— pa3BHUTHE TEOPETUUECKOTO MBIIIJIEHHUS HA OCHOBE ()OPMUPOBAHUS yMEHHUH YCTaHABIMBATH (haKThl, pa3inyaTh IPHYUHBI M CJIEICTBUS, UCIIOIB30BaTh (PU3MUECKHUE MOJIEIIH,
BBIIBUTATh THIIOTC3bI, OTBICKUBATH U (bOpMyJ'[I/IpOBaTI) JI0Ka3aTeIbCTBA BHIIBUHYTBIX TUIIOTES.



