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Ilhanupyemoie pesynomamot 0céoenus yuedbnozo npeomema.
Juunocmuvimu pezynomamamu o0ydenus Gpu3NKe B OCHOBHON IIKOJIE SIBISIOTCS:
- Pa3BUTHUC NO3HABATCIIbHBIX NHTCPCCOB, HHTCIIVICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I71 yJalmuxcs,
- YOeXJIEHHOCTb B BO3MOKHOCTH MO3HAHUSI PUPOIbI, B HEOOXOAUMOCTH Pa3yMHOT'0 HCIOIb30BaHUS JOCTHKEHHUIM HAYKU U TEXHOJOTUH AJIs JalbHEUIIero pa3Bu-
THS YEIOBEYECKOT0 00IIecTBa, YBaXKECHNE K TBOPIIAM HAYKU M TEXHUKH U OTHOIICHUE K (PH3HKE KaK K 3JIEMEHTY O0IIeYeTIOBEYECKON KYIbTYPHI;
- CaMOCTOSTEIbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUN T MPAKTUYECKUX YMEHHIA;
- TOTOBHOCTB K BBI60py JKU3HCHHOI'O IIYTHU B COOTBCTCTBUHU C CO6CTBCHHBIMI/I HHTCPCCaMU U BOBMOKHOCTAMMU,
- MOTHBAIUS 00Pa30BaTEIbHOM JESATENbHOCTH IKOJIBHUKOB Ha OCHOBE JINYHOCTHO-OPHUEHTUPOBAHHOTO TIOJIX0/1;
- (hopMupoBaHKE IEHHOCTHBIX OTHOIIECHUN APYT K IPYTY, K YUUTEII0, K aBTOPaM OTKPBITHI U U300peTEHH, K pe3yibTaTaM 00yueHHs..
Memanpeomemnvimu pesynomamamu oOyueHus: GU3NKe B OCHOBHOU IIKOJIE SIBISIFOTCS:
- OBJIaQJICHUEC HaBbIKaMH CaMOCTOATCIBHOI'O an06peTeH1/m HOBBIX 3H3,HI/II>1, opraHu3anvun yqe6H0ﬁ JACATCIIBHOCTH, ITOCTaAaHOBKH Heﬂeﬁ, IJIaHUPOBaHUA, CaMoO-
KOHTPOJISI U OLIEHKH PE3YyJIbTaTOB CBOEH IESATEIbHOCTH, YMEHUSIMU NIPEABUACTh BO3MOKHBIE PE3YJIbTaThl CBOUX JICHCTBUM;
- IIOHUMaHUuEC pa3n1/1q1/11?1 MCKAY UCXOOHBIMHU (1)aKTaMI/I U TU1ioTre3aMu ajisi ux O6”I)HCH€HI/I$I, TCOPCTUUCCKUMHU MOACIIAMU U PCAJIbHBIMHA O6’I)GKT8,MI/I, OBJIAACHUC YHHU-
BEPCAbHBIMH yYE€OHBIMU JIEHCTBUSMU Ha MPUMEPAX TUIMOTE3 A7 00BACHEHUS U3BECTHBIX (PAaKTOB U SKCIEPUMEHTAIBHON MPOBEPKU BBIIBUTAEMBIX THIIOTE3, pa3-
pabOTKH TEOPETUICSCKUX MOJICIICH TTPOIIECCOB HMJTU SIBIICHMUIA,
- opmupoBaHuE YMEHUI BOCHPUHUMATh, epepadaThiBaTh U MPEICTABISTh MHPOPMAILIMIO B CIIOBECHOW, 00pa3HOM, CUMBOJIIMYECKON QopMax, aHAIM3UPOBATh U
Hepepa6aTI>IBaTI> IMMOJIYYCHHYIO I/IH(l)OpMaHI/IIO B COOTBETCTBUH C MMOCTABJICHHBIMU 3ala4aMU, BbIACIIATE OCHOBHOC COACPIKAHUEC MMPOUYNTAHHOIO TCKCTA, HAXOJAUTH B
HEM OTBEThI Ha IIOCTABJICHHbBIE BOIPOCHI U U3J1ararh €ro;
- TIpuOOpeTEeHNe OIbITa CAaMOCTOSITEILHOTO MOUCKA, aHAIM3a U 0TOOpa MH(OPMAIIMU C WCIIOIH30BAHUEM DPA3TUYHBIX UCTOYHHUKOB M HOBBIX WH()OPMAIIMOHHBIX
TEXHOJIOTUH ISl PELICHUs ITO3HABATEIbHBIX 3a/1a4;
- pa3sBUTHUC MOHOJIOTHYECKOHN 1 I[H&HOFH‘IGCKOﬁ pcun, YMCHUA BbIPpAXKATh CBOW MBICIN U CIIOCOOHOCTH BBICITYIIMBATDH CO6GC€]1HI/IKa, IMOHMUMAThb €ro TOUYKY 3pCHUA,
IPU3HABATh IIPABO APYroro YejaoBeKa HAa HHOE MHEHUE;
- OCBOCHHUC ITPUCMOB I[CI\/'ICTBI/If/'I B HCCTAHAAPTHBIX CUTYyallUAX, OBJIAACHHUC OBPUCTUICCKUMU MCTOJaMHU PCIICHUA np06neM:
- hopMUpOBaHHE YMEHUH paboTaTh B TPYIIIE C BHIIOJIHEHUEM PA3TUYHBIX COIUATBHBIX POJIEH, MPEACTABISATh U OTCTAUBATh CBOM B3TJISABI U YOSKICHUS U BECTH
JUCKYCCHIO.
IIpeomemnmnoie pesynomamol 00ydeHus Gu3MKe B OCHOBHOMN IIKOJIE TIPECTABICHBI B COACPKAHUH Kypca 10 TeMaM.

I'ocynapcTBeHHBIM 00pa30BaTENIbHBINA CTAHIAPT OCHOBHOT'O 001Ier0 00pa30oBaHUsl TOBOPHUT O CIIEIYIOLIEM:

1. ®opmupoBaHue NPEACTABIEHUNH O 3aKOHOMEPHOW CBA3M M T[I03HABAEMOCTH SIBICHHUUW MPHUPOAbI, 00 OOBEKTUBHOCTH HAyYHOTO 3HAHUS; O
cucteMoobOpasyromeit ponu (U3UMKU AT Pa3BUTHs IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTH; Hay4YHOTO MMPOBO33PEHHs KaK pe3yibTara
M3Y4YEHHUSI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

2. ®opMupoBaHHE NEPBOHAYAIBHBIX IPEACTABICHUN O (QHU3UYECKOM CYIIHOCTU SBICHHA NPHPOJBI (MEXaHWYECKHUX, TEIIOBBIX, 3JEKTPOMAarHUTHBIX,
KBaHTOBBIX), BUJaX MaTepuH (BEUIECTBO U MOJIE), ABMXKEHHUU KaK CIOCOOE CYIIECTBOBAHUS MaTepHUM; YCBOCHHE OCHOBHBIX MW MEXaHUKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHMS O CTPOCHHM BEIECTBA, 3JEMEHTOB DJIEKTPOJAWHAMHKM M KBAHTOBOM ()M3MK; OBIAJEHUE NOHATHHHBIM ammapaToM H
CUMBOJIMYECKUM SI3BIKOM (PU3UKU;



3. IlpumoOpereHue oOmbpITa MPUMEHEHHS HAYYHBIX METOJOB TIO3HAHMs, HaOMOAeHUs (U3UYECKUX SBJICHUH, TNPOBEIEHHS OIBITOB, MPOCTHIX
HKCHEPUMEHTAIBHBIX HCCIEI0BAaHUM, MPSIMBIX U KOCBEHHBIX H3MEPEHHUI C HCIOJb30BAaHMEM AaHAJIOTOBBIX U LUGPOBBIX H3MEPUTENBHBIX HPUOOPOB;
MOHUMaHKUE HEM30EKHOCTH MOTPELITHOCTEH JTFOOBIX U3MEPEHHIA.

4. TloHumanue (PU3NYECKUX OCHOB M IPUHIMIIOB AEUCTBUS (paOOThl) MAallMH M MEXAaHU3MOB, CPEICTB INEPEIBUKEHUS U CBS3U, OBITOBBIX NPHOOPOB,

IIPOMBILICHHBIX TEXHOJIOTMYECKUX IIPOLIECCOB, BIMSAHUSA MX HAa OKPYKAIOLUIYIO CPENY; OCO3HAHHME BO3MOXKHBIX IIPHUYMH TEXHOTCHHBIX U 3KOJIOIMYECKHUX

KatacTpod;

Oco3Hanue He0OXOAMMOCTH IPUMEHEHUS TOCTHKEHUS (PU3UKU U TEXHOJIOTUH JUIsl pAllMOHAILHOTO PUPOI0TIOIb30BaHUS;

6. OsnageHue ocHOBaMM O€30MACHOIO MHCIOJIb30BAHUSA €CTECTBEHHBIX M MCKYCCTBEHHBIX 3JIEKTPHUECKMX M MArHUTHBIX TOJIEH, 3JIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX HOHM3UPYIOLIMX H3JIy4€HUH, BO H30€KaHHWE BPEAHOIO BO3JEHCTBUS Ha OKPYXAIOUIYIO Cpedy U
OpPraHM3M YEJIOBEKa;

7. Pa3Butee yMeHus IJIaHUPOBATh B ITOBCEAHEBHOW JKU3HU CBOM JECHUCTBUS C MPUMEHEHUEM IIOJYYEHHBIX 3HAHUMN, 3aKOHOB MEXAaHWKH, JIEKTPOIUHAMUKH,
TEPMOJIMHAMUKH U TEIIOBBIX SIBJICHUH C LIENIbI0 COCPEKEHUS 3/10pOBbS;

8. dopMupoBaHHe MPEACTABICHUI O HEPAIIMOHAILHOM HCIIOJIb30BAaHUH TPUPOIHBIX PECYPCOB U SHEPTHH, 3arPSI3HEHUN OKPYKAIOLICH CpeJIbl KaK CIIeICTBUE
HECOBEPUICHCTBA MAalllMH U MEXaHU3MOB.

o

Cooeporcanue Kypca
7 knacc (68 uacos, 2 uac 6 neoenro)

Bgenenue (6 yacos)

1 ypoBeHns
UYto u Kak u3yuarotT (pu3MKa U aCTPOHOMHUSL.
Odusnueckue sBiaeHus. Habmroaerus u sxcriepumenT. [ 'unoresa. @uszndeckue Bennanabl. Equauiel BenmmunH. U3mepenne ¢puznuecknx BennuuH. Ouznyeckue
nipuOopsbl. [TOHATHS O TOUHOCTH U3MEPEHHI. AGCOMIOTHAS TOTPEITHOCTD. 3aMKCh Pe3yabTaTa MPSMOT0 U3MEPEHUS C YIEeTOM aOCONMIOTHON MOTPEIIHOCTH. Y MEHb-
[IEHHWE MOTPENIHOCTH n3MepeHuil. M3mepenune Manbix BeanyuH. OU3nyecKue 3aKOHbI U TPAHUIBI UX MPUMEHUMOCTH. DU3HKa U TEXHHUKA.
2 YpOBEHb.
OtHOcHTENbHAs MOTPEMIHOCTh. PU3HNYECKAS] TEOPHS.
CTpyKTypHBIE YPOBHU MAaT€PUU: MUKPOMUP, MAKPOMUP, METAMUP.
Dponmanvhvle 1a60pamopHbvie pabomol.
1 ypoBeHb

1. Wsmepenue mmHbl, 00beMa U TEMIIEPATYPHI TEJIA.

2. H3mepeHue BpeMeHH.

3. H3mepenwne pa3mMepoB MalbIX Tel



2 ypoBeHb
1. M3mepenue MalbIX BEIUYHH.

IIpenmeTHbIe pe3y/ibTAaThI 00y4eHHUs.

Ha ypoene 3anomunanus.

1 yposenep.

Has3zvieamy: - Hpr3nyeckre BEIMYNHBI H UX YCIOBHbIE 0003HAUCHUS: [UIMHA, TEMIIepaTypa, BpeMsi, Macca, AMHULIBI 3TUX BelIW4YHH: M, C, C, KT;
- (puzmyeckure npudOPHI: IMHENKA, CEKYHIOMED, TEPMOMETP, PHIYa’KHBIE BECHI;

- METOBI U3y4YeHUs (PU3NYECKUX SIBJICHUI: HAOIIOACHUE, SKCIIEPUMEHT, TEOPUSI;

Bocnpouzeooums: onpeneneHus NOHATUN: U3MepeHHe (PU3NUECKUX BEIMUMHBI, [IEHa JIEJICHUS IIKaJIbl HU3MEPUTEIBHOTO pudopa.

2 yposeHns.

Bocnpouzeooums:- onpeneneHus MOHATHIL: TUIIOTE3a, A0COTIOTHAS MOTPEUTHOCTh U3MEPEHHS], OTHOCUTENIbHASI TOTPEIIHOCTh U3MEPEHUS;

- (hopMyITy OTHOCHUTEIBHOM MOTPEUTHOCTH U3MEPEHUSI.

Ha ypoBHe noHuMaHus

1 yposene.

IIpusooums npumepol.- GU3NUECKUX U ACTPOHOMHUYECKHX SBICHHUH, (PU3HMUECKUX CBOWMCTB TEN U BEUIECTB, (DU3NUYECKUX MTPUOOPOB, B3aUMOCBSI3b (DU3UKHU U TEXHU-
KH.

ObvscHAmMb.-poTb U MECTO IKCIIEPUMEHTA B MPOIiecce MO3HAHUS, IPUUUHBI TOTPEIIHOCTEN U3MEPEHUN U CTIOCOOBI UX YMEHBIIICHHUS.

2 ypoeene.

IIpusooums npumepul.- CBA3M MEXKIY HU3MUECKUMHU BETHUYNHAMU, PU3NIECKIX TEOPUH.

ObvsicHAmMb. - CYILIECTBOBAHHUE CBSI3€ M 3aBUCUMOCTEN MEXY (PU3NUECKUMH BETUYMHAMHU, POJIb PU3NYECKOW TEOPHH B MPOLIecce MOHUMaHUs, CBS3b TEOPUU U
SKCIIEPUMEHTA B MPOLECCE TTO3HAHUS.

Ha ypoBHe npuMeHeHNsI B THNMYHBIX CUTYalUsAX.

1 yposens

Ymems: - n3MepATH UTMHY, BpeMs, TEMIIEPATyPy; BEIUUCIIATH MOTPEITHOCTh MPSIMBIX U3MEPEHUN JTMHBI, TEMIIEPATyphl, BP€MEHH; TIOTPEIIHOCTh U3MEPEHUS Ma-
JIBIX BEJIMYUH; 3aMHCBIBATh PE3YyJIbTaT U3MEPEHUN C YUETOM MOTPEIIHOCTH.

2 ypoeens:

Ymems:- cooTHOCUTH (hn3HuecKkue BIEHUS U (PU3MUECKUe TEOPUH, UX OOBICHSIIOIINE;

- HCII0JIb30BAaTh JIOTHYECKHE ONEepalliy IpU ONMCAHUHU IIpoLecca U3yUeHHs] PU3NYECKUX SBJICHUH.

Ha ypoBHe npuMeHeHNsI B HECTAHAAPTHBIX CUTYalMAX

1 yposens

Obobwamy: - ONY4YCHHBIE IPU U3YUYEHUU TEMbI 3HAHUS, TIPEJCTABIATh UX B CTPYKTYPHUPOBAHHOM BHUJIE.

2 yposenyp

0606wamp: - Ha SMIIUPUIECKOM YPOBHE HAOJIIOJaEMbIE SIBIICHUS U MIPOIIECCHI.

Mexanuueckue siBjaenus (37 yaca)
1 ypoeens
MexaHnuecKkoe IBUKEHUE U e€ro BUIbl. OTHOCUTENBHOCTh MEXaHNYECKOT0 ABMkEHMS. TpaekTopus, [1yTs. PaBHOMEpHOE NpsimonuHeiiHOe ABMkeHne. CKOpOCTh
PaBHOMEPHOTO NPSAMOJINHEHHOTO IBHYKEHUS.



HepaBHoMepHOe npsiMoiInHeHOE nBrkeHne. CpenHss CKopocTh. PaBHOyCKOpeHHOE nBMXKEHME. Y CKOpeHue SIBienue nnepuuu. Bzaumonelictsue Ten. Macca te-
na. U3Mepenne Macchl mpu OMOIIM BecoB. [MOTHOCTH BelecTBa.
Cuna. I'paduueckoe nzobpaxenue cui. Usmepenune cui. Juaamomerp. CioxeHue Cuil, HalIpaBISHHBIX IO OJHON IpsiMoii. PaBHozelicTByomas cuna. Cuna ynpy-
roctu. 3akoH ['yka. Cuna Tsoxectu. Y ckopeHnue cBoOoaHoro najaenusd. Llentp Tsoxectu. 3akoH BcemupHoro TsroteHus. Bec tena. Heecomocts. laBnenue. Cuna
TpeHus. Mexannueckas pabora. MomrHocTs. [IpocThie MexaHU3MBI. Y CIIOBUE paBHOBECHS phlUara. «30JI0TO€ MPABIIIO» MEXaHHUKH. [[puMeHEHNE MPOCTHIX MeXa-
Hu3moB. KIIJI mexaHn3mMoB.
Oueprusi. Kunernueckas sueprusi. [loTenimanbpHas sHeprus. 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU. DHEPIusi peK U BETpa.
dponmanvhvle 1a60pamopHsvie padbomol
1 yposens
4. H3ydeHue paBHOMEPHOTO ABMKCHUS
H3mepenue maccel Tena Ha phIYaXHBIX Becax.
N3mepeHne mIoTHOCTH BEIIeCTBa TBEPIOIO Tea.
['panyupoBka guHAMOMETpPA U U3MEPEHUE CHIL.
Hzmepenue koduiienTa TpeHus: CKOJIbKEHUSI.
N3yuenue ycioBusi paBHOBECHS pblyara.
10 N3mepenne KII/] npu nogbeme Tesna mo HaKJIOHHOW MJIOCKOCTH.

©oNo O

Jlabopamopnuie onvimui.

1 ypoBeHs.

2. VI3mepeHue cpeqHel CKOpOCTH.

3. H3yyeHne paBHOYCKOPEHHOTO JBIKEHHS.

IIpenmeTHbIe pe3yJibTAaThl 00yUYeHHS.

Ha yposne 3anomunanus.

1 yposens

Ha3zvieamy: - pusndeckie BEMTUYMHBI U UX YCIOBHBIE 0003HAUEHUS: TyTh, BPEMsl, CKOPOCTh, YCKOPEHHE, Macca, TIIOTHOCTh, CUJIA, IaBlIEHUE, BEC Tela, SHep-
THSl; €IMHUIIBI TUX BEJTMYNH;

- (puzmveckue npuOOPHI: CHUAOMETP, PhIYaXKHBIE BECHI;

Bocnpouszeooumu: - onpeneneHns MOHATHI: MEXaHUYECKOE JIBUKCHNE, PABHOMEPHOE JABIKEHHE, PABHOYCKOPEHHOE JIBUKEHUE, TEJIO0 OTCUETa, TPACKTOPHS,
MyTh, CKOPOCTH, YCKOPEHHUE, Macca, TNIOTHOCTh, CHIIa, CKOPOCTh, YCKOPEHHUE, Macca, INTOTHOCTh, CHUJIa, CHJIa TSHXKECTH, CHJIa YIIPYTOCTH, CHJIAa TPEHUs, BEC TeTa,
JaBJICHUE, MEXaHWYeCcKash paboTa, MOITHOCTh, TPOCThie MexaHn3Mbl, KIT/I mpocThIX MEXaHU3MOB, SHEPTHS, IIOTECHITHATbHAS U KHHETHYECKAst SHEPTHS,;

- (opMyIIBI: CKOPOCTH U ITYTH PABHOMEPHOTO JIBUXKEHUS, CPEAHEH CKOPOCTH, CKOPOCTH PABHOYCKOPEHHOTO JIBMKEHUS, TNIOTHOCTH BeliecTBa. CHIIbI, CHITBI
TPEHUS CKOJIBLKCHHSI, CHITBI TSDKECTH, CHITBI YIIPYTOCTH, JTABJICHHS, paOOTHI, MOIITHOCTH;

- rpa)vKu 3aBUCUMOCTH: ITyTH PABHOMEPHOTO JIBUKEHHS OT BPEMEHH, CKOPOCTH PAaBHOYCKOPEHHOTO JIBHKEHHUS OT BpEMEHH, CHUJIBI YIIPYTrOoCcTH OT aedopma-
IIUH, CHJTBI TPSHHSI CKOJIBKEHUS OT CHJIBI HOPMAJTBHOTO JaBIICHUS;

-3aKOHBI: IPUHIIUIT OTHOCUTENILHOCTH ["anues, 3aKk0H COXpaHEHHS SHEPTUU B MEXaHHUKE.

Onucvieamy: HaOIIOJaeMble MEXaHUYECKHUE SIBIICHUS.

2 yposens.

Bocnpouszeooums: 3aK0H BCEMHUPHOTO TSTOTEHHUS.



Ha yposne nonumanus:

1 ypoeens.

Obvacuams:

- OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JBUKCHMUS;

- (hu3nueckue SBICHUS: B3aUMOJICHCTBHE T, ABJICHHE UHEPIH;

- CJIO’KEHUE CHJI, IEHCTBYIOIIUX Ha TEJO;

- IpEBpalEHUE NOTCHIIUAIBHOU U KUHETUYECKOM SHEPIMHU U3 OJHOI0 BUJA B IPYIOM;

- IPUMECHEHHE 3aKOHOB MEXAHUKHU B TEXHUKE;

Ilonumams:

- CYILIECTBOBAHUE PA3JIMYHBIX BUJIOB MEXaHUYECKOT'O JBUKCHMUS;

- BEKTOPHBIN XapakTep PU3NUECKUX BEIHMYUH: YCKOPEHUE, CKOPOCTb, CHIIA;

- BO3MOKHOCTb Ipapuueckoil HHTEPNPETALNU MEXaHUYECKOTO ABHKEHMS,;

- Maccy Kak Mepy MHEpTHOCTH TeJa; CUIIy Kak Mepy B3aUMOJCHCTBHS Tejla C IpYTMMHU TeJIaMU; SHEPTUI0 KaK XapaKTepPUCTUKY CIIOCOOHOCTH Tejla COBEPILIATh
pabory;

- 3HaU€HUE 3aKOHA COXPAHEHUS PHEPTHH B MEXAHUKE;

2 ypoeenw:

- [lonumams:

- POJIb TMIIOTE3BI B MPOLIECCE HAYYHOI'O MIO3HAHUS; poJib onblTa KaBeHuIia ctaHoBieHue (pU3MUECKOro 3HaHUS;

- CyIIECTBOBAHME I'PAaHUI] TPUMEHUMOCTH (PU3MYECKMX 3aKOHOB M TEOPHil (Ha MpUMeEpe 3aKOHA BCEMUPHOTO TATOTEHHS).

Ha ypoBHe NpUMEeHMMOCTH B THIIMYHBIX CUTYaLlUAX

1 yposens

Ymemy: - onipenenats HeU3BeCTHbIE (PU3NYECKHUE BEIMYMHBI, BXOJAIINE B POPMYIY: CKOPOCTH PAaBHOMEPHOT'O U PAaBHOYCKOPEHHOT'O JIBUKEHHUS, CpEIHEH CKO-
pOCTH, TUIOTHOCTH BEIIECTBA, CUJIbI, CHUJIbI YIIPYrocTH (3akoH I'yka). CUITbI TSYKECTH, CUJIbl TPEHUS CKOJIbKEHUS, MeXaHu4YecKoi padoTsl, MomHocty, KI1/1;

- CTPOMTH I'padMKu 3aBUCUMOCTHU: IyTH OT BPEMEHH IIPU PABHOMEPHOM JABHKEHHH, CKOPOCTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUH, CUJIBI YIIPYTOCTH
OT JepopMaIiu, CUJIbl TPEHUS CKOJIBKEHHUS OT CUJIBI HOPMAJIBHOTO J1aBJICHUS;

- 110 rpauKaM OIpeaeATh 3HAaU€HHUsI COOTBETCTBYIOIINX BEJTUYUH.

Ilpumenamy: - 3HAaHUS OI1 MEXAHUKE K aHAIU3y U OOBSICHEHUIO SBJICHUS MPUPOIBL.

2 ypoeenn:

Ymemu: - 3anuchIBaTh ypaBHEHUs 10 rpadukam 3aBUCUMOCTHU: ITyTH PABHOMEPHOTO JBUKEHHS OT BPEMEHHU, CKOPOCTH PaBHOYCKOPEHHOTO JIBU)KEHUS OT Bpe-
MEHH, CHJIBI YIIPYTOCTH OT Je(OpMallii, CUIIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMAJIbHOTO aBJICHUS.

Ilpumenamu: - U3y4yeHHbIE 3aKOHBI U YPABHEHUS K PEIICHUI0 KOMOMHUPOBAHHBIX 33/1a4 110 MEXaHHUKE.

Ha ypoBHe npuMeHeHNsI B HeCTAHAAPTHBIX CUTYalUsAX

1 yposens

Knaccugpuyuposamo: pa3nuiHble BUIbl MEXaHUUECKOTO JABHIKEHHS.

Ob606wamyp: 3HaHUS O 3aKOHAX JTMHAMUKH.

IIpumenamy. METONIBI €CTECTBEHHO- HAYYHOT'0 IT03HAHUS ITPU N3YYEHUHN MEXaHUUECKUX SIBJICHUH.

2 yposeny

0606wamy: 3HaAHUS HA TEOPETUIECKOM YPOBHE.

Humepnpemuposams: peanoaaraéMble Uil MOTYYCHHbBIE BBIBOBI.



Ymemy: - Bunets u popMynrupoBaTh npodieMy; MIaHUPOBATh MOMCK PEIICHUS MPOOJIEMBL; OIPEACIATh U (OPMYIUPOBATH pabOUyIO THIIOTE3Y; OTHICKUBATh
CIIOCOOBI MPOBEPKH PEIICHUS TTPOOIIEMBI;
- OICHUBATDb MMOJIYYCHHBIC PC3YJIbTAThI; UCIIOJIL30BATh TCOPECTUICCKUC MCTOABI HAYUYHOI'O ITO3HAHHWA (I/II[eaJII/I?;aI_[I/I}I, MOACIINPOBAHUC, MHAYKIUA, I[eI[yKL[I/ISI).

3ByKoOBbIe fABJIeHUs (6 1)
1 ypoBeHb
MexaHnueckue KojaeOaHus U UX XapaKTePUCTUKU: aMILTUTY/a, TIEPHOJI, YacTOTa. 3BYKOBbIC KosneOanus. VcrouHuku 3Byka. MexaHnudyeckue BOJHBI. [linHa
BOJIHBI. 3BYKOBBIE BOJIHBI. CKOpOCTH 3BYKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp. OTpakeHue 3ByKa. 9X0
2 ypoBeHb
Matrematuyeckuil U Npy>KUHHBIA MasTHUKU. [lepros konebaHuii MaTeMaTUYECKOTO U MPY>KUHHOTO MAITHUKOB.
Jlabopamopnvle onvimol
1 ypoBenb
- Habmonenue xonebanuii 3Bydanmx Tei
- UccnenoBanue 3aBUCMMOCTH MIepHOJa KoJeOaHUii Ipy3a, MOABEIICHHOTO Ha HUTH, OT JAJTUHBI HUTH.
- Habmonenne 3aBUCIMOCTH TPOMKOCTH 3BYKa OT aMILTUTY/ABI KOJIeOaHuUi.
2 YpOBEHb
- UccrnenoBanme 3aBHCHMOCTH TEPHOAA KOIEOaHUH MaTeMaTHYECKOTO MasiTHUKA OT YCKOPEHUSsI, 00YCIIOBIIEHHOTO CHJION, IEHCTBYIOIIEH B BEPTUKAIBLHOU
MJIOCKOCTH.
- UccrenoBanme 3aBHCHMOCTH TIEpHOa KOJIeOaHUH PY>KHHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.
IIpeameTHbIE pe3ybTaThl 00y4eHHUS
Ha ypoBHe 3anioMMHaAHUSA
1 yposens
Ha3zvieamy: - pusndeckue BETUUMHBI U UX YCIOBHbIE 0003HAUEHUS: CMEIIEHNE, aMIUINTY/ 1, [IEPUOJI, YaCTOTa, JJIMHA BOJHBI, CKOPOCTh BOJIHBI;, €IUHHUIIbI TUX
BEIIMYMH: M,c, ['T, M/c;
- - IMaIa30H 4acTOT 3BYKOBBIX KOJIEOaAHUH.
Bocnpouzeooums: - onpenenenre NOHITHI: MEXaHHYECKUe KoleOaHusl, CMEIeHHe, aMIUTUTY/1a, IEPUOJ, YaCTOTa, BOJTHOBOE JIBHKEHHUE, MOMIEpeyHas BOJHA,
IIPOJI0JIbHAS BOJIHA, IJTMHA BOJIHBL;
- (opmyra cBsI3u 4aCTOTHI U Mepro/ia KONeOaHU, JUTMHBI BOJTHBI, CKOPOCTH 3BYKA; 3aKOH OTPa)KEHUS 3BYKa.
2 yposenyp
Bocnpouzeooumu: - GopMyIbl neproa KoebaHnit MaTeMaTHYecKoro MasiTHUKa, eprojia KojneOaHui Npy>KUHHOTO MasTHUKA.
Ha ypoBHe noHuMaHus:
1 yposens
ObwscHams. - IpoLecC: YCTaHOBIIEHUE Kosiebanuii rpy3a. [loaBeneHHOro Ha HUTH, U MIPY>KUHHOTO MasiTHUKA; 00pa30BaHUs MTONEPEYHON U MPOJI0JIbHOM BOJIH;
pacnpocTpaHEHUs 3ByKa B CPELIE;
- IPOUCXOXKJCHHE JXa.
Ilonumams: - XapakTep 3aBUCUMOCTHU: TIepHoJIa KoleOaHuii Tpy3a, MOABEIICHHOTO Ha HUTH, OT JJIUHBI HUTH; AJIMHBI BOJHBI B Cpefie, OT YaCTOThI KOJIeOaHun
YaCTHUIL CPEJIbl U CKOPOCTH PACIIPOCTPAaHEHUS BOJIHBI; 3aBUCUMOCTH CKOPOCTH 3ByKa OT CBOWMCTB Cpeibl U TEMIIEPATYPHI;
- HICTOYHHUKOM 3BYyKa ABIISIETCS KOJIEOIIOIIeecs Telo;
- 3aBUCHUMOCTH: TPOMKOCTH 3BYKa OT aMILTUTY/Ibl KOJI€OaHUM, BHICOTHI 3ByKa OT YaCTOTHI KOJICOaHUIA.



2 ypoeenw.
ObvscHamy: - IpeBpallIEHUE SJHEPTUN TTPU KOJIeOaTeIbHOM ABUKEHUU.
Ilonumamy: - XapakTep 3aBUCHIMOCTH: NIEpH0/1a KOJeOaHN MaTeMaTHYeCKOTO MasiTHUKA OT JUTMHBI HUTH U OT YCKOPEHHs CBOOOIHOTO MaJIeHUs, IIEPHOAA KO-
nebaHuil MPYKMHHOTO MasiTHUKA OT KECTKOCTU MPYKUHBI M MACChI IPy3a, CKOPOCTH BOJIHBI OT CBOMCTB Cpe/ibl, B KOTOPOH OHA PaclpoOCTpaHsIeTCs.
Ha ypoBHe npuMeHeHNsI B THNNYHBIX CHTYalMsAX
1 yposenw
Ymemy: - BBIYMCIATH 4AaCTOTY KOJICOAHUI MAasgTHUKA 110 H3BECTHOMY IEPHOAY, U HA00OPOT;
- HEU3BECTHbIE BEJIMYMHBI, BXOJSAIINE B (DOPMYIIBI ATUHBI BOJIHBI, CKOPOCTH 3BYKa;
- OTIPEEIATh SKCIEPUMEHTAIBHO MEPHO KOIeOaHu Tpy3a, MOABEIICHHOTO Ha HUTH.
2 ypogenv
YMETh: - BBIYHCISATh HEM3BECTHBIC BETMUMHBI, BXOIAIINE B POPMYIIBI IEpHOa KOJIeOaHU MAaTEMATHUECKOTO U MPYKUHHOTO MAsITHHUKOB.
Ha ypoBHe npuMeHeHUs] B HECTAHAAPTHBIX CUTYAIUSIX
1 ypoBenn
O000mATh: - 3HAHUS O XapaKTEPUCTHKAX KOJIeOATEIbHOTO ABMKEHUS: O CBOMCTBAX 3BYKA.
CpaBHUBATBh. - MEXaHUYECKUE U 3BYKOBBIC KOJICOAHUS; MEXaHUUYECKHE U 3BYKOBBIE BOJIHBI.

CaetoBble siBjeHus (16 u)
1 yposene.
Hctounuk cBeTa. 3aKOH MPSMOIMHEWHOTO pacipocTpaHeHus cBeTa. CBETOBBIE IyYKH U CBETOBBIE JIyuu. OOpazoBaHue TeHH U MOIyTeHU. COTHEYHOE U JIYHHOE
3aTMEHUS.
OTtpaxxeHue cBera. 3aKoH oTpakeHUs cBeta. [locTpoenune nzodpaxenuii B mockom 3epkaine. Ilepuckon. [Ipenomnenue csera. [TonHoe BHyTpeHHEe OTpakeHHUE.
JIunssl. @okycHoe paccTosiHue TUH3bL. OnTudeckas cuia JuH3bl. [locTpoenne nzo0paxenus, 1aBaeMoro JUH30i. OnTruueckue npruOopsl: MPOSKIIMOHHBIE all-
napart, ¢poroannapar. [ a3 kak ontuueckas cuctema. HopmanbHoe 3penue, 61M30pyKocTb, AaibHO30pKocTh. Ouku. Jlyna.
Paznoxenue 6enoro csera B criekTp. CriojkeHHe CeKTpalbHbIX 1IBETOB. LBeTa Te.
2 ypoeene.
MHorokpatHoe oTpakeHue. Boruyroe 3epkaio. [I[pumeHeHre BOrHyThIX 3€pKail. 3aKOH MpeJIOMIIEHUs cBeTa. BonokoHHas ontuka. @opMyiia TOHKOM JIMH3BIL.
YBennueHue JIUH3bI.
Dponmanvusie 1abopamopHsie pabomal.
1 ypoBeHb
11. HaGnroneHue npsMOJIMHEHHOTO PaCIPOCTPAaHEHHUs CBETA.
12. W3yueHwue SBICHUS OTPAKEHHSI CBETA.
13. HN3yueHwue sBICHUS NPETOMIICHUS CBETA
14. Usyuenue n3o0Opa>keHus, 1aBa€MOTro JINH30H.
JlaGopaTopHbIE OMBITHI.
1 ypoBeHs
- Habmonenue o6pazoBaHMs TEHH U MOITYTEHHU.
- [lomyuenue u uccnenoBanne U300paxeHns B INIOCKOM 3€pKajle.
2 ypoBeHb
- 3roroBnenue nepuckora.



- [lonyyenue u uccinenoBanne U300paXKEeHUs, 1aBAEMOT0 BOTHYTHIM 3€PKaJIOM.
_ M3ydeHue 3akoHa npenomMIiIeHUs CBETa.
IIpeaMeTHbIe pe3yabTaThl 00y4YeHus .
Ha ypoBHe 3anioMMHAHUS
1 yposens
Has3zvieamy: - prznueckre BeIUMYMHbBI U UX YCIOBHbIE 0003HaueHMs: (POKYCHOE pacCTOSHUE JIMH3bI, ONITUYECKask CUJIA JIMH3bI, YBEITMUCHHE JIYTIb, €MHULIBI 3THX
BEJIMYMH: M, JIITP.
- €CTECTBEHHbIE U UCKYCCTBEHHBIC HCTOUHUKH CBETA;
- OCHOBHBIE TOYKH U JINHUH JIMH3HI;
- ONITUYECKHE IPUOOPBI: 3epKajlo, IMH3a, (poToanmapar, NpOEKIMOHHBIH anmnapar, Jyna, OUKH;
- HEZIOCTATKU 3pEHUS: OJIM30PYKOCTh U JATbHO30PKOCTH;
- cocTaB 0€J10ro cera; JI0NOJIHUTENIbHbIE U OCHOBHBIE IIBETA.
Pacnosznaéamu: - ectecTBeHHBIE M HCKYCCTBEHHBIE UICTOYHUKHU CBETA;
- JIy4M NaJaloUIUi, OTpayKeHHbIH, IPETOMIICHHBIN; YIIIbl aI€HUs, OTPAXKEHUS, IPEIIOMIICHUS;
- 3epKanbHOe U U Py3HOE OTpaKEHHS;
- CJIOKEHUE 1IBETOB U CMEILIEHHE KPAacoK.
Bocnpouszeooumy: - onpeneneHne MOHATHI: HICTOYHUKH CBETa, CBETOBOM IMTy4OK, CBETOBOH JIyd, TOUCYHBIH HCTOUYHUKHU CBETA, MHUMOE U300paKeHHE, TPEICIThb-
HBI{ YTroJ1 MOJTHOTO BHYTPEHHET0 OTPAXKEHHUs, JINH3A, aKKOMOJIAIU 11333, YIOJl 3pEHHsI, PACCTOSHUE HAWITY4LIero 3peHUsl, yBEIHMUEHHE JTyIIbl;
- (hopMyITy ONITUYECKOI CHJIIBI JINH3HI,
- 3aKOHBI: 3aKOH NMPSMOJIMHEHHOI0 PaCIPOCTPAaHEHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETA;
- IPUHIUI 0OPaTUMOCTH CBETOBBIX JIyUeH.
Onucviéams: - HaOII01a€Mble CBETOBBIE SIBICHUS;
- 0COOEHHOCTH M300paXKEHHUS TIPEAMETA B IMIIOCKOM 3epKajle U JINH3E;
- CTPOEHHE TJ1a3a U €ro ONTHUYECKYIO CUCTEMY.
2 ypoeenn
Has3vieéamy: - OCHOBHBIE TOYKHU M JIMHUU BOTHYTOI'O 3€pKaJia: IMOJII0C, ONTHYECKUH LIEHTp, TIaBHbIN (QoKyc, paanyc, rIaBHasi ONTHYECKas OCh;
- YCIIOBHS TPUMEHUMOCTH 3aKOHA MPSIMOJIMHEHHOTO paCIpOCTPAHEHUS CBETA.
Bocnpouzeooumy:
- OTIpe/IeTICHNE TIOHSTHIA: YBETTMYEHHE BOTHYTOTO 3epKajia, yBeTMUYEeHUE JIMH3BL;
- (hopMyITy JIMH3HI;
Onucvieams:
- 0COOEHHOCTH M300paKEHUsI B BOTHYTOM 3€pKalie.
Ha ypoBHe noHUMaHuA
1 yposens
ObwscHamy: - pusndeckue sBieHus: o00pa3oBaHUe TEHU MU MMOTYTEHH, COJIHEUHbIE U JTyHHbIE 3aTMEHMUS;
- XOJ] Ty4el B mpu3Me, B oToarnapaTe 1 MpoeKIMOHHOM armapare U UX yCTPOHCTBO;
- ONITUYECKYIO CHCTEMY TIJ1a3a;
- 3aBUCUMOCTh pa3MepoB U300paKEHUS OT yIJia 3pEHUs;
- IPUYUHBI OJIM30PYKOCTH U JATbHO30PKOCTU U POJIb OUYKOB B UX KOPPEKIIMH;



- YBEJIMUEHUE YTJIa 3pEHUS C IIOMOIIBIO JTYIIBI;

- IPOUCXOKJICHUE PATYTH.

Ilonumams: - pa3HUILY MEXKITY €CTECTBEHHBIMHU M UCKYCCTBEHHBIMH NCTOYHUKAMHU CBETA, CBETOBBIM ITYYKOM U CBETOBBIM JIYYOM;

- TOUEYHBI UCTOYHUK CBETA U CBETOBOM JIy4 — UJ€alIbHbIE MOJCIIH;

- IPUYUHY Pa3JI0KEHUs OEJIOT0 CBETA B CIEKTP.

2 yposenp

Obvsacuams. - TPUMEHEHUS BOTHYTOTO 3€pKaa;

- XOJI JIy4eii B CBETOBO/IC.

Ilonumamy: - TpaHULIBI IPIMEHUMOCTH 3aKOHA TPSMOJIMHEHHOTO PacIpOCTPAaHEHHS CBETA;

- 3aBUCUMOCTD YHciia H300pakeHUH B ABYX 3€pKajiax OT yriia MeX]ly HUMU;

- IPUHLIMII YCTPOMCTBA KAJIEHI0CKOIIA.

Ha ypoBHe npuMeHeHNUs] B THIHYHBIX CUTYyalUSAX

1 yposens

Ymems: - npuMeHsATh 3HaHUS 3aKOHOB MPSAMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA, OTPAKEHHS U MPEIIOMIICHUS K OOBSICHEHUIO SBICHUII;

- 1300pakaTh HAa YEPTEKE CBETOBBIC IMyUKH C IIOMOIIHIO CBETOBBIX JTyUEH;

- CTPOUTH: N300paxKeHHe MpeIMeTa B TNIOCKOM 3epKalie, X0 JIydel B mpu3Me, X0/ Jiyueil B tuH3e. M300pakeHue npeaMeToB, JaBaeMbIX TUH30i, X0/ Iyuel B

prbopax, BOOPYKAMOIINX Tia3 (0YKH, JIyIa);

- BBIYHCIISATH ONITUYECKYIO CHITY JTMH3BI 110 U3BECTHOMY (POKYCHOMY PAcCTOSHUIO, 1 HA00O0POT.

2 ypoeenw

- OIPEENATh HEU3BECTHHIE BETMYMHBI, BXOSAIINE B (DOPMYITY TOHKON JIMH3BI.

Ha ypoBHe npuMeHeHUs] B HECTAHAAPTHBIX CUTYAIUSIX

1 yposens

Cpasnusamu: - OITHYECKHE IPUOOPHI M X0 Tydei B HUX.

Yemanasnueams ananozuio: - MeXIy CTPOSHHEM IJ1a3a M YCTPOMCTBOM (hoToarmapara;

Hcnonv306ams: - METOIBI HAYYHOTO TTO3HAHUS TTPH N3YUEHHUH SIBJICHUN (TIPSMOJIMHEHHOTO PaCIPOCTPAHEHNsI, OTPAKECHUS U ITPEITIOMIICHUS CBETA)
IHoBTOpenue (3u)



TemaTn4eckoe IJIAHUPOBAHHE 7 kjaacc:

Ne Tema KosmuecTBo 4acoB no
nporpamMmme
BBenenne. 6
1. UTto 1 Kak u3yvaror (pu3uKa U aCTPOHOMHMSI 1
2. dusnueckue BeaMunHbl. M3mepenne puznyecknx BenuurH. TOUHOCTh N3MEpEHHH 1
3. JlaboparopHast pabota Nel 3mepenue nauHbl, 00bEMa U TEMIIEPATYPHI TEa 1
4. JIaboparopHast pabota Ne 2 "M3mepenue pa3MepoB MallbiX Tea" 1
5. JlaboparopHast pabota Ne 3 "M3mepenue BpemeHn" 1
6. Casi3u Mexy pusndeckumu BennunHamu. Ousnka u TexHuka. OU3nkKa u oKpyxaro- 1
WA MUD.
Pa3nes 1. Mexanuveckue siBJICHUsI 37
7. MexaHuueckoe IBUKEHUE, €ro BUJbI U XapaKTepuCcTUKH OTHOCUTENBHOCTD JBUXKE- 1
HUS
8. Tpaekropus, nyts. PaBHomepHoe nuxenue (P/]). 1
9. CKOpOCTh PaBHOMEPHOTO JBHKEHHUSI. 1
10. JlaGoparopHas pabota Ne 4 «/3yueHne paBHOMEpHOTro JBI>KEHUs».. Pemenue 3aay. 1
11. HepasHomepHoe aBmxenne. CpeHsisi CKOPOCTb. 1
12. PaBHOyCcKOpEeHHOE ABM)KEHUE. Y CKOPEHHUE. 1
Pemenue 3aau no reme «CKOpOCTh, YCKOPEHHE.
13. Kontponbnas padorta Nel o reme «MexaHUYECKOE TBUKCHUEY. 1
14. WNuepuus. 1
15. Macca. 1
16. N3mepenue maccsl. JJaboparopHas padota Ne 5 «3mepeHue Maccsl Tena Ha pbluax- 1
HBIX BECax».
17. IImoTHOCTE BemecTBa 1
18. JlabopaTtopHas pabota Ne 6. «.M3MepeHne miI0THOCTH TBEPIOTO TEIay. 1
Pemenue 3aau Ha TeMy «Macca, IOTHOCTh.
19. Pemenue 3amau Ha Temy «Macca, TIIIOTHOCTBY. 1
KparkoBpemenHast KoHTpousibHas paboTta Ne2 «Macca. [11oTHOCTBY.
20. Cuna. 1
21. N3mepenne cuiibl. MexxyHapogHasl CUCTEMA €UHHIL 1
22. CrnosxeHue cui. 1
23. Cuna ynpyrocru. 1




24, Cuia TsbKecTu 1
25. Pemenue 3a1a4y. 3aKkOH BCEMUPHOTO TSTOTEHHUS. 1
26. Bec Tena. HeBecomocTh 1
27. JIaGoparopnas pabota Ne 7 «I'panynpoBaHue Npy>XKHUHBI THHAMOMETpay. Pemenue 1
3ajad.
28. JlaBrenue.
KparkoBpemenHas konTposabHas padota Ne3 «Cuina ynpyroctu. Cuiia TsSHKECTH. 1
Becy.
29. Cwuiia TpeHwusl. 1
30. JlaboparopHast pabota Ne 8 «3mMepeHne CUIIBI TPEHUS CKOJIBKEHUS. 1
31. Mexanuueckasi padora. 1
32. MomHocTh 1
33. Pemenue 3amau mo reme «Pabora, MOIIHOCTEY. 1
34. [IpocTbie MEXaHU3MBI. 1
35. [IpaBuiio paBHOBecus pbryara 1
36. JlaboparopHast pabota Ne 9 "M3yueHue ycioBus paBHOBECHS phlyara 1
37. [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKY. «30JI0TO€ MPABIIIO» MEXaHUKHU 1
38. KoaddunmenT monesnoro neicTBus 1
39. JIaGoparopnas padota Ne 10 «Omnpenenenue KIIJ] npu nogbeme Tena no HaKJIOHHON 1
TUTOCKOCTH
40. OHeprus. 1
41. Kunernueckas 1 noTeHIManbHast YHEPTUs. 1
42. 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 1
43. KonTtposnbHas pabota Ne 4 «Pabora. MouHoCTh. DHEprus». 1
Pasnen 2. 3BykoBblIe siBIeHHS 6
44, KonebarenbHoe apmxkenue. [lepuon konebaHuss MasiTHUKA 1
45. 3Byk. MlcTOUHMKM 3ByKa. 1
46. BonnoBoe aBmxenue. J[yimHa BOJHBI. 1
47. 3ByKOBBIE BOJHBI. PaciipocTpanenue 3Byka. CKOPOCTh 3BYKA. 1
48. I'pomkocTh 1 BbicoTa 3ByKa. OTpaxkeHHe 3ByKa. 1
49. IToBTrOopenue u o6o0meHue Tembl. KpatkoBpeMeHHast KOHTpoJibHas paboTa Ne5 «3By- 1
KOBBIC SIBJICHUS»
Pasnen 4. CBeroBbie siBjieHus (16 yacoB) 16
50. Hcrounuku cBera. 1
51. [IpssmonuHeitHOE pacnipocTpanenue cBera. Jlaboparopnas pabora Ne 11 «HaGmroze- 1

HUE NPSIMOJIMHENHOTO pacCIpPOCTPAHEHUs CBETa




52. CBeToBOI My4oK M cBeTOBOH J1y4. OOpa3oBaHMe TEHU U MOJIYTEHHU. 1
53. Otpaxenue cBera. Jlabopatopnas padora Ne 12 «M3yueHue sBICHUS OTpasKeHUS 1
CBETa»
o4, N300paxxeHune npeaMera B INIOCKOM 3epKaie 1
55. IToBropenue Matepuania. Pemenne 3anau. Borayrele 3epkaia v UX NpUMEHEHHUE. 1
56. [Ipenomiienue cBeta. Jlaboparopuas pabora Ne 13 «M3ydueHue siBIEHUS TperoMIe- 1
HUS CBETaY.

S7. [TonHoe BHyTpeHHEe oTpaxkeHue. BosokoHHas ONTHKA. 1
58. Jlunza. Xop ydeid B IMH3aX 1
59. JlaboparopHast pabota Ne 14 «3ydueHne n3o0paxxeHus, 1aBaeMOro JTNH30M) 1
60. ®otoanmnapart. [IpoexkoHHbIN anmapar 1
61. I'na3 kak ontuyeckas cucreMa 1
62. Oukw, Jyna. 1
63. Paznoxenue 6enoro ceera B criekTp. ClI0)KEHHE CIICKTPAIBHBIX IIBETOB. 1
64. I{Bera Tein. [loBTopeHue u 0600IICHHE. 1
65. KonTponbnas pabora No 6 «CBeTOBBIE SBICHUSY. 1

IloBTOpEHMe. 3
66. IToBTOpenue u 00o0IICHHE. 1
67. Wrorosas koHTposibHas pabota Ne 7. 1
68. AnHanm3 KOHTpoJbHOH paboTsl. [loBeeHre NTOTOB. 1




Jara

KoauyecTBO 4acos,

Tema ypoka

ypo 1o o o o (akry OTBOJMMBIX Ha H3y4e-
Ka | miany | dakry | miany HHE TeMBbI.
TA TA 7b 7b 3 BBenenue.

1. 1 Urto 1 KaKk u3y4aroT (U3MKa U aCTPOHOMUS

2. 1 duznueckue BenuunHbl. M3mMepenue pusnyueckunx Be-
an4yuH. TOYHOCTH U3MEpPEHUN

3. 1 JlabopatopHnas pabora Nel M3mepenue qyinHbI, 00BE-
Ma M TeMIIepaTyphl Tela

4, 1 Jlaboparopuas pabota Ne 2 "M3mepeHue pa3mepon
MaJjbIx Ten"

5. 1 Jlaboparopnas padota Ne 3 "M3mepenue BpemeHu"

6. 1 Casi3u Mexy (pusnueckumu BennunHamu. Ou3nka u
TeXHUKa. DU3MKa U OKPYKAIOIIKUN MUP.

37 Pa3zgen 1. Mexannueckue siBJICHUSA

7. 1 MexaHuueckoe TBUKEHHUE, €ro BUbI U XapaKTEePUCTHU-
K1 OTHOCUTEIBbHOCTD JABH)KECHHUS

8. 1 Tpaexrtopus, nyts. PaBHomepHoe amxkenue (P/I).

9. 1 CKopocTh paBHOMEPHOIO ABUKEHHUS.

10. 1 JlaGopatopnast pabota Ne 4 «M3yueHue paBHOMEPHOTO
JBIKEHUS».. Penienne 3anau.

11. 1 Hepasnomepnoe asmxenne. CpeHsst CKOPOCTb.

12. 1 PaBHOYCKOpEHHOE ABM)KEHUE. Y CKOPEHHUE.
Pemenue 3aa4 no teme «CKOpOCTh, YCKOPEHHEY.

13. 1 Konrponsnas padora Nel mo reme «MexaHuueckoe
JIBUKEHUE.

14. 1 WNueprus.

15. 1 Macca.

16. 1 N3mepenue maccsl. JJabopatophast padora Ne 5 «3-
MEpEHHE MACChl T€JIa HA PHIYaXKHBIX Becax».

17. 1 IImoTHOCTE BemiecTBa

18. 1 JlaGopatopHas pabota Ne 6. «.VI3mepeHHe MIOTHOCTH




TBEPJOTO TEJIay.
Pemenue 3amau Ha Temy «Macca, IIIOTHOCTb».

19. Pemenue 3ana4 Ha Temy «Macca, INIOTHOCTBY.
1 KparkoBpemenHast koHTpoJbHas padora Ne2 «Macca.

I1;moTHOCTBY.

20. 1 Cuna.

21. 1 N3mepenne cuibl. MexayHapoHas CUCTEMA €IMHUIL

22. 1 CnoxeHnue cui.

23. 1 Cuna ynpyrocru.

24. 1 Cuna TsxecTu

25. 1 Pemenue 3ana4. 3aK0OH BCEMUPHOTO TSATOTEHHUS.

26. 1 Bec Tena. HeBecomocTh

217. 1 Jlaboparopnas pabota Ne 7 «["panpyrpoBaHue Npyxu-
HbI TMHAMOMeTpay. Pemienue 3aqad.

28. JlaBneHue.

1 KpaTtkoBpemeHnHas koHTposibHas padora Ne3 «Cuna

ynpyroctd. Cuna Tsxectu. Becy.

29. 1 Cuna tpeHus.

30. 1 JlaGopatopHnas pabora Ne 8 «M3MepeHne CUITbl TpEeHUS
CKOJIBKCHHUSY.

31. 1 Mexanunueckas paboTa.

32. 1 MomHoCTh

33. 1 Pemenue 3anau no teme «Pabora, MOIIHOCTBY.

34, 1 [TpocTble MEXaHU3MBI.

35. 1 [TpaBuiio paBHOBECHS pbIvara

36. 1 Jlabopatopnast pabota Ne 9 "U3yuenue ycioBus paB-
HOBECHSI pbluara

37. 1 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K OJIOKY.

«30J10TO€ MPABUIIO» MEXAHUKH




38. 1 KoadduuueHT noneznoro aercTBUs
39. 1 Jlaboparopuas padota Ne 10 «Onpenenenne KI1J| mpu
I10/IbEME TEJIa 110 HAKJIOHHOM IJIOCKOCTH»
40. 1 DHeprus.
41. 1 Kunernyeckas ¥ oTeHIMAIbHAS DHEPTHSL.
42. 1 3aKOH COXpaHEHUS YIHEPTUHN B MEXAHHUKE
43. 1 Kontponbnas padota Ne 4 «PaboTta. MomHOCTb.
DHeprus».
6 Pa3pnen 2. 3BykoBbIe AIB-
JICHUsl
44, 1 Koneb6arenbroe nemxkenue. Ilepron konedbanus mMast-
HUKa
45. 1 3Byk. McTouHuKH 3ByKa.
46. 1 BonnoBoe nBmxkenue. [[inuHa BOJHEL.
47. 1 3ByKOBBIE BOJIHBI. PacnipocTpanenue 3Byka. CKOpOCTh
3BYKa.
48. 1 I'pomkocTh 1 BbICcOTa 3ByKa. OTpaxkeHHE 3ByKa.
49. 1 [ToBTOpeHue u 06o61eHne TeMbl. KpatkoBpemeHHast
KOHTpoJIbHast paboTa Ne5 «3ByKOBBIE SIBICHUS»
16 Pa3nes 4. CBeToBble siBJICHUS
50. 1 HcTounuku cBera.
ol. [TpsamonuHeitHoe pacnipocTpaHeHue cBeta. Jlabopa-
1 TopHas padota Ne 11 «Habmronenre npsiMoIMHEHHOTO
pacrpoCTpaHEHUs CBETA»
52. 1 CBeToBoOI My4oKk U cBeTOBOM J1yd. OOpazoBaHue TEHU
Y TIOJTyTEHHU.
53. 1 OTtpaxenne ceta. Jlaboparopnas padora Ne 12 «U3y-
YEHHE SIBJICHUS] OTPAKEHUS CBETA»
o4, 1 N300pakeHue mpeamera B IIIOCKOM 3epKajie
55. 1 IToBropenue marepuana. Pemenue 3agad. Boruyrsie
3epKaja U X PUMEHEHHE.
56. 1 [Tpenomnenue ceera. Jlabopatopnas padora Ne 13

((I/ISYIIGHI/IC SABJICHUS IPCIIOMIICHHUS CBETa.




57,

1 [TonHOE BHYTpEHHEE OTpakeHHe. BoIOKOHHAs ONTH-
Ka.
58. 1 JIunza. Xop nyyei B IMH3aX
59. 1 Jlaboparopnas padota Ne 14 «3yuenue nusodpaxe-
HUS, TaBa€MOr0 JIMH301
60. 1 ®oroanmnapat. [I[poekiMoHHbIN anmapat
61. 1 ['n1a3 xak onTuyeckas cucrema
62. 1 Oukwu, nyma.
63. 1 Pasnoxxenue 6enoro csera B criekTp. Clio)KeHHE CIEK-
TPATBHBIX I[BETOB.
64. 1 I{Bera ten. [loBTOopenue n 0600IICHHE.
65. 1 KontponsHas pabora Ne 6 «CBETOBBIC SBJICHUSY.
3 IloBTOpeEHue.
66. 1 [ToBTOpEeHHUE M 0000IECHHE.
67. 1 Htorosas koHTpoJsibHas paboTa Ne 7.
68. 1 AHann3 KOHTPOJIbHOI paboTsl. [TonBeneHNE UTOTOB.




MynununansHoe Or0KEeTHOE 00111e00pa30BaTeIbHOE YUPEKICHHE T. YIbIHOBCKA «Cpennsis mkosa Ne 9y
VYTBEPX/[AFO
Jlupexmop wixo.v
H.I'. lenvyosa
Ipukaz Ne90 om 30.08 20232

Pabouas nporpamma no pusuke 1 8 Kiiacca

CocraBurtein: Jlesanos C.E., yunrtesas ¢pusuku
KonnuectBo yacoB 1o yueOHOMY IJ1aHy: 68 yaca, 2 yaca B HEJEIIO

[Iporpamma: ®usuka 7-9 knaccel : padouas nporpamma k aguaun YMK H.C. IlypsiueBoit, H.E. Baxeesckoii / Ilypeimesa H.C. - M.
:poda, 2017.
VYuebnuk: H.C. [lypeimeBa, H.E. BaxxeeBckas / @usuka 8 kiacc. 6-e usf., uctp. - M.:JIpoda, 2018 r.

Paccmompeno u 00obpero
Ha 3aceoanuu [IIMO
yuumernetl ecmecmeeHHo-
HAYYHO20 YUKIA
IIpomoxon Ne 1 om 29.08.20232.
Pykosooumens [IIMO

C.B. Casunosa

Coenacosano.
3am .oupexmopa no YBP
E.E. Ceposa
2023 a.

VnesaoBsck 2023 T.



e [lnanupyembie pe3yabTaThl H3yuyeHus: pusuku B 8 Kiiacce

Nzydenne pusmku B 8 Kilacce TOKHO 00ECTICYNTh:

- (hopMupoOBaHME LEIOCTHON HAyYHOH KapTHHBI MUPA;

- IOHUMaHHE BO3PACTAIOIIEH POJIM €CTECTBEHHBIX HAYK U HAyYHBIX MCCIEAOBAHNUN B COBPEMEHHOM MHUPE, IOCTOSHHOT'O MPOLIECCa IBOJIIOLIMY HAyYHOTO 3Ha-
HUS, 3HAYMMOCTH MEX/JyHAapOJAHOT0 HayYHOI'O COTPYAHUYECTBA;

- OBJIaJICHUE HAYYHBIM IIOJIXOJIOM K PELICHUIO Pa3IMyYHbIX 33/]a4;

- OBJIaZICHUE YMEHUSMHU (POPMYIHPOBATH TMIIOTE3bI, KOHCTPYUPOBATh, IPOBOANUTH 3KCIIEPUMEHTHI, OLICHUBATH OYYE€HHBIE PE3YJIbTaThI;

- OBJIaJICHUE YMEHUEM COIIOCTABIISATH SKCIIEPUMEHTAIILHBIE U TEOPETUUECKNUE 3HAHUS ¢ OOBEKTUBHBIMU PEATHUSIMHU KU3HU;

- BOCIIUTAHUE OTBETCTBEHHOI'O M OEPEXHOr0 OTHOILIEHUS K OKpYXKaIoLIei cpene;

- OBJIaJIEHUE YKOCUCTEMHOM 1M03HAaBaTEIbHON MOJIENbIO M €€ IPUMEHEHHUE B 1IEJIAX MPOTHO3a IKOJIOTUYECKUX PUCKOB JIJIsl 310POBbs JIt01eH, 0€3011aCHOCTH
KHM3HH, Ka4eCTBA OKPYXKaroIllel cpe/ibl;

- OCO3HaHME 3HAUMMOCTH KOHLENIUN YCTOMYMBOTO Pa3BUTHSI;

- (hopmupoBaHue ymMeHuil 6e3onacHoro u 3pPeKTUBHOro UCIOIb30BAHNUS JJAOOPATOPHOIO 0OOOPYIOBAHUS, IPOBECHNUS TOUYHBIX U3MEPEHUH U aIeKBATHON
OLIEHKH IOJIY4E€HHBIX PE3YyJIbTaTOB, IPEICTABICHHSI HAyYHO OOOCHOBAaHHBIX apI'YMEHTOB CBOMX JEMCTBUI, OCHOBaHHBIX Ha MEKIIPEIMETHOM aHAIN3€ YUEOHbIX
3ajau.

CranpmapT ycTaHaBIMBaeT TPEOOBaHHMS K pe3yJbTaTaM OCBOCHHUS OOYYalOIIMMHCS OCHOBHOH 00pa30BaTeNbHOW MPOTrpaMMbl OCHOBHOTO 0O0IIEro oopa-
30BaHUA:

JIMYHOCTHBIM, BKJIIOYAIOIIMM TOTOBHOCTh M CIIOCOOHOCTh OOyYaroUIMXcs K CaMOpa3BUTHIO U JIMYHOCTHOMY CaMOOIIpEeAeNeHUI0, CPOPMUPOBAHHOCTD
X MOTHUBAIMM K OOYYEHHUIO U IIeJICHANpaBJIEHHON I03HABAaTEIbHOM NEATEIbHOCTH, CUCTEMBbl 3HAYMMBIX COLMAIBHBIX W MEXJIMYHOCTHBIX OTHOILEHHH,
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, OTPaKAIOIIUX JMYHOCTHBIE M TIPAXAAHCKHE IMO3ULUHU B JEATEIBHOCTH, COLMAIbHBIE KOMIIETEHLIUH, NIPAaBOCO3HAHUE,
CIOCOOHOCTh CTaBUThH IIEJIM M CTPOUTH JKU3HEHHBIE IUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUMCKOW WAEHTUYHOCTH B IOJHMKYJIBTYPHOM COLIUYME;

MeTanpeAMeTHBIM, BKIIIOYAIOIUM OCBOEHHBIE 00YJaIOIIUMUICS MEXIIPEIMETHbIE MOHATUS U YHUBEpCAJIbHbIE YUeOHbIE 1eHCTBUS (PEryIaTUBHBIE, I03HA-
BaTeJIbHbIC, KOMMYHHUKAaTUBHBIE), CIIOCOOHOCTh MX HCIOJB30BaHUS B Y4eOHOM, MO3HABaTENbHOM M COLMANbHOM MPAKTUKE, CaMOCTOSTENbHOCTh IIAHUPOBA-
HUS U OCYIIECTBJICHUS Y4eOHOW NeATeNbHOCTH W OpraHM3allid Y4eOHOro COTPYJHHUYECTBA C IEAAaroraMu M CBEPCTHHKAMM, MOCTPOCHHME UHAMBUAYaIbHOU
o0pa30BaTeNbHON TPAaCKTOPHH;

NpeAMeTHBIM, BKJIIOYAIOIIMM OCBOEHHBIE OOYYAIOUIMMHCA B XOJ€ W3Yy4eHHUS Yy4eOHOro IpeaMeTa yMeHHUs cnenuduyeckue A TaHHOH MperIMeTHON
o0jacTu, BUABI NIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS B paMKaX y4eOHOro MpeaMmeTra, ero npeoOpa3oBaHMIO M MPUMEHEHHIO B yueOHBIX, yueOHO-
MIPOEKTHBIX U COLMAIBHO-TIPOEKTHBIX CUTYalUsAX, (GOPMUPOBAHHE HAYYHOTO TUIIA MBIIUICHHUS, HAYYHBIX MPEJICTABICHUH O KIIIOYEBBIX TEOPHSX, TUIIAX U BHJIAX
OTHOIICHUH, BJIaJIEHUE HAYYHOH TEPMUHOJIOTHEHN, KIIOYEBBIMU OHATUAMHU, METOJaMH U IPUEMaMH.

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS OCHOBHOW 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHMs JOJDKHBI OTPAXKaTh:

1) bopmupoBaHre OTBETCTBEHHOI'O OTHOIICHUS K YY€HHUIO, TOTOBHOCTHU M CIIOCOOHOCTH 00YYaIOIIUXCsl K CAMOPA3BUTHUIO U cCaMO00pa30BaHUIO HA OCHOBE
MOTHBAIIMH K 00YUEHHIO U MTO3HAHUIO, (POPMUPOBAHUS YBOKUTEIBHOTO OTHOILEHUS K TPYIY

2) (hopmMupoBaHHE LIETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH

3) popmMupoBaHUE OCO3HAHHOTO, YBAKUTEIBHOIO M JOOPOXKEIATENHOTO OTHOUICHHS K IPYroMy 4YelIOBEKY, €ro MHEHHUIO, MHUPOBO33PEHHIO,

IpakJaHCKOM MO3ULUHU; TOTOBHOCTH U CLIOCOOHOCTH BECTH TUAJIOT C IPYTUMHU JIFOJbMH U IOCTUTATh B HEM B3aUMOIIOHMMAHUS;



4) dbopmMHupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTHM B OOIIEHHMH W COTPYAHHYECTBE CO CBEPCTHUKAMH, JCTbMH CTapLIero M MIIAJLIETO BO3pacTa,
B3pOCIBIMU B ITpoliecce 00pa3oBaTeNIbHON, yaeOHO-UCCIe10BaTEIbCKON, TBOPUECKON U IPYTUX BUJIOB JESTEIBHOCTH;

5) popMupoBaHUE IEHHOCTH 3J0POBOTO U OE30MIACHOTO 00pa3a KU3HU; YCBOCHUE MPAaBWJI MHAWBUAYAIHOTO M KOJUICKTHBHOTO O€30MacHOTO MOBEICHUS
B YPE3BBIYAIHBIX CUTyalMsIX, YIPOKAOIINX KU3HU U 310POBBIO JIIOJECH;

6) dopMHpOBaHUE OCHOB JKOJOTMYECKOH KYIBTYphl COOTBETCTBYIOLICH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBINUICHUS, Pa3BUTHE OIIBITA HKOJIO-
I'MYECKH OPUEHTHUPOBAHHON Pe(ICKCUBHO-OLIEHOYHOM U IPAKTUYECKOH 1E€ATEIbHOCTH B )KU3HEHHBIX CUTYallUsX.

MeTanpeaMeTHbIe Pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO O0IIEr0 00pa3oBaHuUs JOJDKHBI OTPAXKaTh:

1) ymeHue caMOCTOSITEIBHO ONPENENIATh eI CBOEro 00yueHusl, CTaBUTh U (POPMYJIUPOBATH sl ce0sl HOBBIE 3a/1a4M B yuéOe U M03HABATEJIbHON JesTeb-
HOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH IT03HABATEIBHOMN JEATEIbHOCTH;

2) yMeHHE CaMOCTOATENIBHO IUIAHUPOBAaTh IYTH JOCTHXKEHMs Liefiell, B TOM YHUCIIEe ajJbTEpHATHBHbIE, OCO3HAHHO BBIOMpaTh Hauboisee 3h(eKTuBHBIE
CIIOCOOBI pelIeHusl y4eOHBIX U TO3HABATEIbHBIX 33/a4;

3) yMeHHE COOTHOCUTbH CBOM JCHCTBUS C IUIAHUPYEMBIMH Pe3yJIbTaTaMH, OCYILIECTBIATE KOHTPOJIb CBOEH JESTEIbHOCTH B IPOLIECCE TOCTHKEHU I pe3yibTa-
Ta, ONpPEIENATh CIOCOOBI JEHCTBUM B paMKax IPEAJOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUU C MU3MEHSIO-
HIeICs CUTyaluei;

4) yMeHHe OIICHUBATh MPABIIILHOCTh BBHIMTOJHEHUS y4eOHOM 3ajaui, COOCTBEHHBIE BO3MOYKHOCTH €€ pelICHus;

5) Bi1aficHHe OCHOBAMHU CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHSATHS PELICHUH U OCYILECTBIEHUS] OCO3HAHHOTO BbIOOpa B yueOHOH U 103HABATEIbHOM J1esATelb-
HOCTH;

6) yMEHHE OIpeaeIATh MOHATHSI, CO3/1aBaTh 0000LIEHN, YCTaHABIMBATh aHAJIOTUH, KJIaCCU(DUIIUPOBaTh, CaMOCTOATEIBHO BHIOUPATh OCHOBAHUS U KpUTE-
pum ais Kiaccu(UKanuM, yCTaHABIMBAaTh MPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYKICHHE, YMO3AKIIOYeHHE (MHAYKTHBHOE, EITYKTHB-
HO€ U I10 aHAJIOTHH) U JIe1aTh BBIBOBI;

7) yMeHUE co3/1aBaTh, IPUMEHSTh U IPE0OPa30BbIBATh 3HAKW U CUMBOJIBI, MOJIEIM U CXEMBI JIJISl peLIeHHs Y4eOHBIX U MO3HABATEIbHBIX 3aa4;

8) CMBICIIOBOE UTEHUE;

9) ymMeHune opraHu30BbIBaTh y4eOHOE COTPYAHUUYECTBO U COBMECTHYIO AESITENBHOCTh C YUUTEJIEM U CBEPCTHUKAMM;  paboTaTh MHAUBUAYAIbHO U B TPYII-
Ie: HaXxOAWUTH O0Ilee peleHre U pa3pemaTh KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3ULUHI U yuéTa HHTEpecoB; (HOpMYyIUpOBaTh, apryMEHTUPOBATh U OTCTau-
BaTh CBOE MHEHHE;

10) yMeHHE OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBHM C 3ajJauell KOMMYHHUKAIUHM JJI BBIPAXEHHUS CBOUX YYyBCTB, MBICIEH U mO-
TpeOHOCTE; MIIAHUPOBAHUS U PETYISILIMK CBOEH €ATEIbHOCTH; BIIaJIEHUE YCTHOW U MUCbMEHHON PEUbl0, MOHOJIOTHYECKONH KOHTEKCTHON PEUblo;

11) popmupoBanre M pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCHOJIb30BaHUS HH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TexHonorui (mamee MKT—
KOMITETCHITHH);

12) ¢dbopmupoBaHHe M pPa3BUTHE SKOJOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHATh €ro B IO3HABATENIbHOH, KOMMYHMKATHBHOM, COIMAIbHON MpaKTHKE
1 Ipo(heCCUOHATIBHONW OpUEHTAIIH.

IIpeaMeTHbIe pe3ylbTaThl OCBOEHUS OCHOBHOW 00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHs C y4ETOM 0OLIMX TpeOoBaHMMI
Crangapra u ciennduku uzyyaemoro npeamera- dOusuka:

1) dopmupoBaHue TMpencTaBIeHU O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH SIBJICHUN NPHPOJBI, 00 OOBEKTHMBHOCTH HAyYHOTO 3HAHUS; O CHCTEMO-
oOpasymomeid ponu (U3UKU JUIsl Pa3BUTUS JAPYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHM; HAyYHOrO MHUPOBO33pEHUSI KaK pe3yjbTaTa U3y4YEeHUs
OCHOB CTPOEHMS MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

2) dopMHpOBaHKE NEPBOHAYAIBHBIX MPEACTaBICHUN O (PU3NYECKOM CYIIHOCTH SBICHUHA NPUPOIbl (MEXaHMYECKHMX, TEIUIOBBIX, IEKTPOMArHUTHBIX),
BHUJaX MaTepHH (BELIECTBO U MO0JIE); YCBOCHUE OCHOBHBIX A€W MEXaHUKH, aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOEHHUH BEILECTBA, JIEMEHTOB JIEKTPOINHAMUKH;
OBJIa/ICHUE MOHATUHHBIM alNapaToM U CUMBOJIMYECKUM S3bIKOM (DU3HKH;



3) npuoOpeTeHne OmnbITa MPUMEHEHUS HAayYHBIX METOJOB IO3HAHWS, HAOMIOACHUS (DU3MUECKUX SIBIICHUH, MPOBENIEHUS OIBITOB, MPOCTHIX IKCIIECPH-
MEHTAQJIbHBIX HUCCIIEJOBAHHUM, MPSIMBIX U KOCBEHHBIX H3MEPEHHI C HCIONb30BAaHHMEM AHAJOTOBBIX M LHU(POBBIX U3MEPUTENBHBIX MPHOOPOB; MOHUMAHHE
HEM30EKHOCTH MOTPELUTHOCTEN JTF0OBIX H3MEPEHHIA;

4) noHnManue PU3NUECKUX OCHOB M MPUHIUIOB JecTBUs (pabOThl) MAIIMH U MEXAHU3MOB, CPE/ICTB MEPEABMKEHUS U CBS3H, OBITOBBIX MPUOOPOB, MPO-
MBIIUICHHBIX TEXHOJIOTHYECKUX MTPOLECCOB, BIUSHUS UX HA OKPYXKAIOIIYIO CPely; OCO3HAaHUE BO3MOKHBIX MMPUYMH TEXHOTEHHBIX M HKOJIOTMYECKHX KaTacTpod;

5) oco3HaHKE HEOOXOAMMOCTH MPUMEHEHUS JOCTHXKEHUN (PU3UKHU U TEXHOJIOTHH JIJIsl pAallMOHATIBHOTO MIPUPOI0NOIB30BAHUS;

6) oBla/ieHHEe OCHOBaMHU O€30MAaCHOTO HMCIOJIBb30BAHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX AJIEKTPUYECKHMX M MAarHUTHBIX TOJIEH BO HM30€kKaHUE HX
BPEJIHOIO BO3/ICHCTBHS HA OKPY)KAIOIIYIO CPEly U OpraHU3M YeJIOBEKa;

7) pa3BUTHE YMEHUS IJIAHUPOBATH B IMOBCEIHEBHOH XH3HH CBOU JICHCTBHS C MPUMEHEHHEM IIOJyYE€HHBIX 3HAHUH 3aKOHOB MEXaHHMKH, dJCKTPOIUHA-
MUKH, TEPMOJAMHAMUKY U TEIUIOBBIX SIBJICHUH C LIEIbI0 COEPEKEHUS 310POBbS;

8) popmupoBaHue MpeICTaBICHUH O HEPALMOHATBHOM UCIOJIB30BAHUN MPUPOIHBIX PECYPCOB M SHEPTHH, 3aTPA3HEHUH OKPYKAIOIIEH Cpebl KaK CIEICTBHE
HECOBEPIICHCTBA MAlIMH U MEXaHU3MOB.

BbInycKHUK HAYYHTCS:

coOJIIoAaTh MpaBuiia 0E30MaCHOCTH U OXPaHbl TPyAa P padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BaAHHEM;

MOHUMATh CMBICT OCHOBHBIX (PH3MUECKUX TEPMUHOB: (PU3NYECKOE TeNO0, (pu3mueckoe sBiIeHue, (pusnueckasi BeIMUMHA, SAMHUIBI U3MEPEHUS;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3MUECKUX METOOB; aHAIM3UPOBATH OTAENBHBIC ATAlbl MPOBEACHUS UCCIIEI0BA-
HUH ¥ HHTEPIPETUPOBATEH PE3YyIbTATHl HAOIIOACHHI U OIBITOB;

CTaBUTh ONBITHI O HCCIECIOBAHUIO (PU3NYECKUX SBICHUM WM (DU3MUECKUX CBOMCTB Ten 0Oe3 MCHOJIb30BaHUS MPSMBIX H3MEPEHHit; mpu 3ToM (op-
MYJHpOBaTh Mpo0ieMy/3aiady y4eOHOTO SKCIIEPUMEHTa; COOMpPATh YCTAHOBKY M3 IMPEIOKEHHOTO O0OPYAOBaHUS; MPOBOIUTH OMBIT W (HOPMYIHPOBATH
BBIBOJIBI.

MTOHUMATh POJIb SKCIIEPUMEHTA B TIOJTYYCHUH HAYYHOU HHPOPMALINH;

MPOBOANTH MpsIMble M3MEpeHUs (U3MUECKUX BEIUYMH: BpeMs, Macca Tela, 00beM, cuila, TeMIeparypa, atMochepHOoe NaBleHHE, BIAKHOCTH BO3AY-
Xa, HaNpsHKEHUE, CUIIa TOKA, TIPU 3TOM BBEIOMPATh ONTHMAJIBHBIN CITOCOO W3MEPEHUS M MCTIOIh30BATh MPOCTEHIIINE METO/IBI OIICHKH MOTPENIHOCTEH N3MEPEHUH.

MIPOBOAMTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3HUECKUX BEIMYMH C UCIOJIF30BaHUEM MPSIMBIX U3MEPEHUN: PU ITOM KOHCTPYHPOBATh YCTAHOBKY,

(buKCUPOBaTh PE3yIBTATHI NOTYYSHHOW 3aBUCUMOCTH (PH3MUECKUX BEIMYMH B BUE TaOJHII U TPa(UKOB, I€IaTh BBIBOKI 110 PE3yIbTaTaM HCCIIET0BAHMS,

MPOBOANTh KOCBEHHBIE M3MEpPEHHUS (PU3UYECKUX BEIWYUH: MPHU BBINOJIHEHUH H3MEPEHUN COOMpPATh IKCHEPUMEHTANbHYIO YCTAaHOBKY, CIEIYs MPEAJio-
’KCHHOUW WHCTPYKIINHU, BBIYUCIISITh 3HAYCHNE BEIMYMHBI U aHAJTM3UPOBATh MOJTYYCHHBIE PE3YJIBTAThI C YIETOM 33JJaHHON TOYHOCTH H3MEPEHHIA;

aHAIIM3UPOBATh CUTYAllMH MPAKTHKO-OPHUEHTUPOBAHHOTO XapakTepa, Y3HaBaTh B HHUX MPOSBICHHE U3YUYEHHBIX (U3UYECKUX SIBICHUN WM 3aKOHOMEp-
HOCTEH W IPUMEHSATh UMCIOIIHECS 3HAHUS JUTSI UX OOBSICHCHHS,

MOHUMATh TPHUHIMUIBI JEHCTBHUS MAalINH, TPHUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHUS HMX O€30MACHOTO HWCIOJB30BaHUS B TOBCEIHEBHOW KU3HU;

WCTIOJIh30BATh TP BBHITIOJTHEHNHU YIEOHBIX 33/1a4 HAYTHO-TIONYJSIPHYIO JTUTEPATypy O (PU3HUECKUX SBICHUSAX, CIPABOYHBIE MaTepHalbl, pecypchl UHTepHET.

BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

0CO3HaBaTh IIEHHOCTh HAYYHBIX UCCIICAOBAHHM, POJIb (PU3UKH B PACIIMPEHUH TPEICTABICHUI 00 OKpYKaIOIIeM MUpPE U €€ BKJIaJl B YIyYlICHHE KaueCcTBa
KU3HU;

WCTIOJIH30BATh MPUEMBI IIOCTPOCHUS (PU3UIECKUX MOJIENIEH, TONCKa U (POPMYITMPOBKH TOKA3aTEIbCTB BBIIBUHYTHIX TUTIOTE3 M TEOPETHUECKUX BHIBOJIOB Ha
OCHOBE DMITUPUYECKH YCTAaHOBIEHHBIX (haKTOB;

CpPaBHHUBATh TOUHOCTb U3MEpPEHUs (PM3NUECKUX BEIMYHMH 10 BEJIMYUHE UX OTHOCUTEIHLHOM MOTPEIIHOCTH MIPH MPOBEIEHUHN NPSIMbIX U3MEpPEHUl;

CaMOCTOSITENIbHO IPOBOIUTH KOCBEHHBIE U3MEPEHHUS U UCCIIEIOBAHUS (PU3UUECKUX BEJIMUUH C UCIIOIb30BaHUEM PA3IMYHBIX CIOCOOOB U3MepeHus (hu3nde-
CKHX BEJIMYHMH, BHIOMPATh CPEACTBA M3MEPEHHUS C YyYE€TOM HEOOXOIMMOW TOYHOCTH HM3MEpPEHUH, 0OOCHOBBIBATH BBHIOOpP CIoco0a H3MEpPEHWS,



aJICKBaTHOT'O MOCTaBJIEHHOM 3a/1a4ye, MPOBOAUTH OLIEHKY JJOCTOBEPHOCTH MOJIYYEHHBIX PE3yJbTATOB;

BOCIIPUHUMATh WH}OpMaIuioo (PU3NYECKOTO coaepkaHUs B HAYyYHO-TIOMYJISIPHOW JUTEpaType M CpPeACTBaX MaccoBOW WHMOpmaIuu,

KPUTHYECKH OIICHUBATH MOTYYCHHYIO HH(OPMAIIHIO, aHATU3UPYSI €€ COIepKaHNe U IaHHbIe 00 UCTOYHUKE WH(OPMAIINK;

co37aBaTh COOCTBEHHBIC NMHUCHMEHHBIC W YCTHBIE COOOIICHHS O (DU3UYECKUX SIBJICHUSX HA OCHOBE HECKOJIBKMX HMCTOYHUKOB WH(OpMaIuu,

COIPOBOXIATh BBICTYIUICHHE MPE3EHTAINEH, YYUTHIBAasi OCOOCHHOCTH ayTUTOPUU CBEPCTHUKOB.

MexanuuyecKkue siBJIeHHUS

BorinycKkHUK HAy4YUTCH:

pacro3HaBaTh MEXaHHMUYECKHE SIBJICHHS M OOBSICHATH HAa OCHOBE MMEIOIIMXCS 3HAHWK OCHOBHBIC CBOWCTBA WJIM YCIIOBUS INMPOTEKAHUS ATHUX SBICHHUM
nepenava JaBJICHHs TBEPABIMHU TelIaMU, )KUIKOCTSIMH U ra3aMu, aTMOCEPHOE JIaBlicHUE, IJIaBaHUE TET;

OMKCHIBAaTh M3YyYCHHBIE CBOMCTBA TEJI U MEXAHWYECKHE SIBJICHUS, UCIOJIb3Ys (PU3MUYECKHE BEIWYWHBI: TUIOTHOCTH, JABJICHWE, MPU OMHCAHUU IIpa-
BUJILHO TPAaKTOBaTh (DPM3UYECKUU CMBICI UCIOIB3YEMbBIX BEIUYHH, UX O0O3HAYCHHUS W CIUHUIBI U3MEPCHHs, HAXOAUTH (DOPMYIIbI, CBS3BIBAIONINE TAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEIHMUMHAMU, BBIYUCIATH 3HaUYeHUE (PU3NUECKON BEIHUMHBI,

aHAIM3WPOBATh CBOMCTBA TEJ, MEXAHMUYECKUE SBJICHHUS W TIPOIECCHI, MCIONB3Ys (U3NYCCKUE 3aKOHBI: 3aKoH [lackais, 3akoH ApxuMena; MpH dTOM
pa3ianyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €T0 MATEMaTUYECKOE BBHIPAKEHUE;

pemarh 3a7add, WCIONb3ys (M3MYecKHe 3aKOHbI 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, (GOPMYIIbI, CBS3BIBAOIINE (U3NYECKHE BETUIHHBI
IJIOTHOCTD BEIIECTBA, CUJIa, JaBJICHHUE, HA OCHOBE aHaJIN3a yCIOBHs 33/1a4H 3allUChIBATh KPATKOE YCIOBUE, BEICTATh GU3NUYECKUE BEIMYUHBL, 3aKOHBI U (DOPMYIIHI,
HEOOXOIUMBIC IS €€ PEUICHHUS, POBOIUTH PACUYCTHI U OIICHUBATHh PEATBHOCTH IMMOTYYCHHOTO 3HAYCHUS (PHU3UICCKON BEITMYUHBI.

BhINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCSH:

WCIIOJIB30BaTh 3HAHHUS O MEXAHWYECKUX SIBJICHHUSIX B IMOBCEIHEBHOM XU3HM JUIsi oOecriedeHus 0€30MacHOCTH MpH OOpalleHuu ¢ ImpudopamMu H TeX-
HUYECKUMH YCTPOICTBaAMHU, JJIsl COXpAaHEHHS 37J0POBbs U COOIOICHUS HOPM SKOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIIEH cpejie; MPUBOIUTH MPUMEPHI IPaKTHIe-
CKOTO HCITOJIb30BaHUS (DU3UYECKUX 3HAHUM O MEXAHMUYECKHX SIBIICHUSX U (PU3MUECKHX 3aKOHAaX; MPUMEPHI HCIIOJIH30BAHUS BO300HOBJISIEMBIX HCTOYHHKOB
SHEPTUH; SKOJIOTHUECKHUX MOCIEICTBUI UCCIIEIOBAHUSI KOCMUYECKOTO IPOCTPAHCTB;

pasnuyaTh TPAHUIIBI TPUMEHUMOCTH 3aKoHa, Apxumena, [lackans;

HAXOJUTh aJIEKBATHYIO IPEIOKEHHON 3aaue (PU3HUECKYI0 MOJIeNb, pa3peliaTs IpobieMy Kak Ha OCHOBE UMEIOIIMUXCS 3HAHHUM 110 MEXaHUKE C HCIOIb30-
BaHHEM MaTeMaTHYECKOTO arapara, TaK ¥ IPH MOMOIIHM METOJIOB OLICHKH.

TenjoBble ABJIEHUS

BhinycKHUK HAy4YUTCH:

pacrmo3HaBaTh TEIUIOBBIE SIBICHUS M OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHW OCHOBHBIE CBOICTBA WJIM YCIOBHUSI MPOTEKaHUS STUX sBIeHU: nuddy-
3usi, U3MEHEHHE 0o0beMa Tel MPU HArpeBaHWM (OXJIAXIACHWH), OOJbIIAs CKUMAEMOCTh Ta30B, Majas C)KMMAEMOCTh >KUJIKOCTEH W TBEPJIBIX TEII,

TEIJIOBOE pPABHOBECHE, MCHApeHWe, KOHJEHCAIWsl, TUIaBIIEHUE, KPUCTAUTU3allMs, KUTIEHHE, BIAKHOCTh BO3MyXa, Pa3IUYHbBIE CIIOCOOBI TEIIONepenadyn
(TETUIONPOBOTHOCTH, KOHBEKITHS, MU3TyUYEHHUE), arperaTHbIe COCTOSTHUS BEIECTBA, TOTJIOMICHUE SHEPTHH TPH UCTIAPEHUH KUIKOCTH U BBIJIEJICHUE €€ TIPU KOH/ICH-
caluu napa, 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUSI OT JaBICHUS;

OMHCHIBATh M3YYCHHBIE CBOMCTBA TEJI W TEIUIOBHIC SBJICHUS, MCIOJB3yS (PU3NYECKHE BEIWYWHBI: KOJUYECTBO TEIUIOTHI, BHYTPECHHSSI SHEPTHS, TEMIIC-
paTypa, ynaenbHas TEIIOEMKOCTh BEIEeCTBa, yIAelbHas TEIIoTa IUIaBJICHUs, YAelbHas TeIioTa mapooOpa3oBaHMs, yleldbHas TeIoTa CropaHus TOIJINBA,
KO2(DPUITMEHT T0JIE3HOTO IEUCTBUS TETUIOBOTO IBUTATEIS; TP OMMCAHUH MPABUIILHO TPAKTOBATh (PM3UYECKUN CMBICI UCIIOIB3YEMBIX BEIUYNH, UX 0003HAYCHUS
U eIUHUIBI W3MEPEHHS, HAXOIUTh (DOPMYIBI, CBSI3BIBAIOIIME MAHHYIO (U3NYECKYIO0 BEIUYHHY C JAPYTMMU BEIMYMHAMH, BBIYHCISATH 3HaUC€HUE PU3NUYECKON
BCJINYMHEI,

aHAIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS U MIPOLIECCHI, HCIIOJIb3Yysl OCHOBHBIE MOJOKEHHSI aTOMHO-MOJIEKYJIIPHOTO YUEHHS O CTPOCHHH BEIIECTBA U
3aKOH COXPaHEHUs YSHEPTUH;



pa3nuyaTh OCHOBHBIC MMPU3HAKY W3YYCHHBIX (DU3MUECKUX MOJIENCH CTPOSHUS Ta30B, )KUIKOCTEH U TBEPBIX TE,

MPUBOIUTH IPUMEPHI IPAKTHIECKOTO UCIOJIB30BAHUS (PU3NICCKUX 3HAHUM O TETUIOBBIX SIBJICHUSX;

pemars 3a7a4d, WCIONb3ys 3aKOH COXPAHCHUS JHEPTHMH B TEIUIOBBIX Mpoleccax U (OPMYIIbI, CBA3BIBAIOIINE (PUINUYCCKUE BEITUYHHBI (KOTUIECTBO
TEIUIOTHI, TEMIIEpaTypa, YAeabHas TEIIIOEMKOCTh BEIIECTBA, y/IeIbHas TEIJIOTA IJIABJICHUS, yIeIbHas TEIJIOTa MapooOpa3oBaHusl, YACIbHAS TEIJIOTa CrOpaHUs
TOTUTMBA, KO3(PQUIIMEHT TOJE3HOTO NEHCTBUS TEIJIOBOIO JBHUTATeNs): HA OCHOBE aHAIM3a YCIIOBUS 3a7add 3alUCBhIBATh KPATKOE YCIOBHE, BBIACIATH (-
3UYECKUE BEIMYMHBI, 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE NIJIsi €€ PEelICHHUs, MPOBOJIUTh PACUEThl U OIEHHWBATH PEATbHOCTH MOJYUYEHHOIO 3HAYCHHS (PU3H-
YEeCKOM BEITWYUHEL.

BbINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

WCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBIICHUSX B TMOBCEIHEBHOHN JXM3HM /Ui oOecreueHus: 0e30MacHOCTH MpU OOpalleHUuH ¢ MpUOOpPaMH U TEXHUYE-
CKMMH YCTPOMCTBAMHU, JIJII COXPAHECHHUsI 30POBbS U COOJIIOICHHSI HOPM DKOJIOTHYECKOTO TOBEACHHS B OKPYIKAIOIIEH Cpesie; TPUBOJAUTH MPUMEPHI SKOJIOTHY €CKUX
MOCIIEACTBHUM pabOThI IBUTATENICH BHYTPEHHETO CTOPaHUS, TEIIOBBIX U THIPOAICKTPOCTAHIINN;

pa3nuyath TPaHUIbBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX (U3MUYECKUX 3aKOHOB (3aKOH coXpa-
HEHHUSI SHEPTHH B TETUIOBBIX MPOIECCaX) U OTPAHUYECHHOCTH MCIIOJIB30BaHUS YaCTHBIX 3aKOHOB;

HAXOJUTh aJIEKBAaTHYIO MPEUIOKEHHOHN 3a7aue (PU3MUECKYI0 MOJIENb, pa3peniaTh NpodieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHHUM O TETIOBBIX SIBICHUAX C
KCIMOJIb30BAHHUEM MAaTEMaTUYECKOr0 alapara, TaK U Py MOMOIIY METOJ0B OLIEHKHU.

DJleKTPUYeCKHE U MATHUTHBIE SBJICHUS

BbInyCKHUK HAYy4YHUTCSH:

pacrno3HaBaTh JIEKTPOMArHUTHBIC SBJIICHUS U OOBSICHATH HA OCHOBE UMEIOIIUXCS 3HAHUI OCHOBHBIE CBOWCTBA WJIM YCIIOBUS MIPOTEKAHUS ATHX SBJICHHIA:
AJIEKTPHU3ALMs TEJ, B3aUMOJCHCTBUE 3apsA/IOB, JIEKTPUUECKHM TOK W €ro JCUCTBHUS (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aMMOJICHCTBHE MarHUTOB,
JJIEKTPOMArHUTHAS WMHIAYKLMSA, ACHCTBUE MArHUTHOI'O IOJISI Ha MPOBOJHHMK C TOKOM M Ha JBWXKYIIYIOCS 3apsKEHHYHO YacTHUILY, JACHCTBHUE JJIEKTPUUECKOTO
MOJIS1 HA 3aPSKEHHYIO YaCTHUILY.

COCTaBJISTh CXEMBI AJIEKTPUUECKUX 1IEeTIeH ¢ TTOCIeI0BATEIbHBIM U MapaljieIbHbIM COSIMHEHUEM DIIEMEHTOB, pa3jinyas yCIOBHbIe 0003HAYCHHUSI SJIEMEHTOB
ANEKTPUUECKUX IIeTel (MICTOYHUK TOKa, KIIF04, PE3UCTOP, PEOCTaT, JJAMIIOUKa, aMIIEPMETP, BOJIbTMETP).

OMKCHIBATh M3yYCHHBIE CBOWCTBA TEN M AJIEKTPOMATHUTHBIC SBICHHS, UCHONB3YS (PU3NYECKUE BETUYMHBI: DJIECKTPUUECKUN 3apsiji, CUiIa TOKa, dJIeK-
TPUYECKOE HANIPSHKEHUE, DJIEKTPUUECKOE COMPOTUBIIEHUE, YIETbHOE COITPOTHRIICHUE BEIIECTBA, pad0Ta dJIEKTPUUECKOTO MOJIsI, MOIITHOCTh TOKA, MPY OMHMCAaHUU
BEPHO TPAKTOBATh (DU3MUECKUI CMBICT HUCTOIb3YEMbIX BEIMYHH, UX 0003HAYEHUS M €IUHUIIBI M3MEPEHHS; HAXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE JAHHYIO pU3HYe-
CKYIO BEJIMYMHY C JPYTUMH BEIMYNHAMMU.

aHAIIM3UPOBATh CBOWCTBA Tell, DIEKTPOMATHUTHBIE SIBJICHUSI U MTPOLIECCHI, UCTIONIB3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsia, 3a-
koH Oma s y4acTtka 1ienu, 3akoH JDkoynsa-JleHna; mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYITHMPOBKY 3aKOHA M €r0 MAaTeMaTHYECKOE BBIPAXKEHUE;

MPUBOIUTH MPUMEPHI TPAKTHUECKOTO MCIIOIH30BaHUS (PU3NIECKIX 3HAHUN O DJIEKTPOMArHUTHBIX SIBJICHUSIX, pelIaTh 3a/ladu, UCHONb3ys (u3mueckue 3a-
KOHBI (3akoH OmMma mnsa ydactka mend, 3akoH JDxoyns-Jlenna,) u ¢hopmynbl, cBs3bIBaloOIMe (PU3NUECKUE BEIWYUHBI (CHJIAa TOKA, AJIEKTPUUYECKOE HAMpsDKe-
HUE, DJIEKTPUUYECKOE COMPOTHBIICHUE, YAETHHOE COMPOTHUBICHUE BEIIECTBA, paboTa FJIEKTPUUECKOTO MO, MOIIHOCTh TOKa, (DOPMYIBI pacueTa dJIeKTpuye-
CKOTO COTPOTHBIICHUS TPHU TOCIEIOBATEIHPHOM W TApaICIHFHOM COEAMHEHUHU MPOBOTHUKOB): HA OCHOBE aHAIM3a YCIOBUS 3aa9d 3alUChIBATh KPaTKOE yCIo-
BHE, BBIJICATH (PU3NUECKIE BETUYHHBI, 3aKOHBI U (JOPMYITBI, HEOOXOTUMBIE IS €€ PEUIeHHs], IPOBOUTH PACUEThl U OIICHUBATh PEATbHOCTH IMOTYUYEHHOTO 3HaYe-
HUS PU3NYECKON BETUIUHBI.

BBINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCH:

WCIIOIh30BaTh 3HAHUS 00 AJIEKTPOMATrHUTHBIX SIBJICHUSX B TIOBCETHEBHOM JKU3HU JJIA 0OeCTIeUeHHs 0€30MMacHOCTH MPH OOpaIeHNH C MpUOOpaMH U TEXHHUYE-
CKHMH yCTPOUCTBAMHU, JIJIsi COXPAHEHUS 3/I0POBBS M COOJIFOICHUS HOPM DKOJIOTUYECKOTO MMOBEJCHHS B OKPYKAIOIIEH cpefie; MPUBOAUTD IPUMEPHI BIUSHUS JJICK-
TPOMAarHUTHBIX U3JTYYEHUI HA )KUBBIC OPTAHU3MBI;



pa3nuyaTh TpaHULbl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHMMATh BCEOOHIMI XapakTep (DyHIAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUS dJIEKTpPU-
YeCKOT0 3apsA/a) U OTPaHMYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma J1sl yyacTka 1emnu, 3akoH Jxoynsg-Jlenua u np.);

MCTOJIb30BATh MPUEMBI IIOCTPOCHUS (PU3UIECKUX MOJIENIEH, TONCKa U (POPMYITMPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETHUECKUX BHIBOJIOB HA
OCHOBE dMITUPUYECKH YCTAaHOBJICHHBIX (haKTOB;

HAXO/UTh aJICKBaTHYIO NPEIJIOKEHHOH 3a/1a4e (PU3UYECKYI0 MOJIEeNb, pa3pemarb npobdjeMy Kak Ha OCHOBE HMMEIOMIMXCS 3HAaHUM 00 3JIEKTPOMAarHUTHBIX
SIBJICHUSIX C UCIIOJIb30BAHMEM MATEMaTUYECKOr 0 anmapara, Tak 1 Ipy OMOIIHM METOJIOB OLICHKH

Coaep:xanue Kypca
8 ku1ace ( 68 yacos, 2 yaca B HeeJI10)

1. IlepBoHayaJbHbIE CBeIeHNsI 0 CTPOECHUH BenlecTBa (6 4acos).
& JluckperHoe crpoenue BemecTsa. Monekysa. Macca 1 pasmepbl BeniectBa. CpeHss CKOPOCTh JABMYKEHHS MOJIEKYII M TEMIIEpATypa Teja. Momyiib JIBHKe-
HUS MOJIEKYJI IPY HU3KOM U BBICOKOH TeMiieparype. TemnoBoe IBHKEeHNnEe MOJIEKyYI U aToMoB. J{uddy3us. BzaumoaeiicTBre yacTull BenecTsa.
& Tpwu cocTosHus BemecTBa (pasau4us B PaclioNOKEHUH U B3aMMOICHCTBUU MOJIEKYJT TBEP/BIX TEJ, XKUAKOCTEH U ra3oB).

TpebGoBaHus K ypOBHIO OATOTOBKHU YYAITUXCS CIAESYIONIUE:
Ha ypoene 3anomunanusn
Haszvieamy:

e (u3MYCCKYIO BEJIMYHMHY U €€ YCIIOBHOE 0003HaueHue: Temieparypa (t);

e cauHUIBI Ppusnyeckux BeauduH: °C;

e (pusmueckue npudOPHI: TEPMOMETP;

® MIOPSJIOK Pa3MEPOB M MACChl MOJIEKYJI; YHCIIa MOJIEKYJ B €IMHUIIE 00beMa;

® METO/bl U3yueHUs! GU3NUECKUX SIBICHUIN: HAOII0IeHIE, TUTIIOTE3a, SIKCIIEPUMEHT, TEOPHUsl, MOJIETUPOBAHUE.
Bocnpouzeooumy:

® HCTOPUYECKHUE CBEICHUS O PA3BUTHUHU B3TJISA0B HAa CTPOCHHE BELIECTBA;

® OmnpeeNeHus MOHITHI: MOJIeKya, aToM, TUPPy3us;

® OCHOBHBIE MOJOXKEHHUS MOJIEKYIIPHO-KMHETUYECKON TEOpUN CTPOSHHUSI BEILIECTBA.
Onucvieamy:

e sBieHue nupdys3um;
XapakKTep JBHKEHUS MOJIEKYJI I'a30B, )KUAKOCTENH U TBEPIBIX TEII;
B3alMO/JIEIICTBUE MOJIEKYJI BEIIECTBA;
SIBJICHUE CMAaulBaHUS;

KanuJUISPHBIE SIBJICHUS;
CTPOECHUE U CBOMCTBA ra30B, JKUIAKOCTEW U TBEPABIX TEI.
Ha yposéne nonumanusn
Ilpusooumsv npumepoi:

e SBJICHUU, HOATBEPKAAIOLIUX, YTO: TEJA COCTOAT U3 YACTHUL], MEKY KOTOPBIMU CYLIECTBYIOT MPOMEKYTKHU; MOJIEKYJIbl HAXOAATCS B HENPEPHIBHOM Xa0-
TUYECKOM JIBMKEHHUH; MOJIEKYJIbI B3aUMOJICHCTBYIOT MEXKIY COOOIA;



e SBJICHUH, B KOTOPBIX HAOJIOACTCSI CMAaYMBAHUE U HECMAUYHBaHUE.
Obvsicuams:
®  pE3yJIbTAThl OMBITOB, IOKA3BIBAIOIIUX, YTO TEJIa COCTOSIT U3 YACTHI], MEXKIY KOTOPHIMHU CYIIECCTBYIOT POMEKYTKH;
PE3yJIbTaThI OMBITOB, JTOKA3bIBAIOIIUX, YTO MOJICKYJIbI HAXOAATCS B HEITPEPHIBHOM XaOTHUECKOM JBIKEHHH (OPOYHOBCKOE JABMKEHUE, TUPPY3Hs);
OpOYHOBCKOE JIBI)KEHHUE;
muapdysuto;
3aBHCHUMOCTh: CKOpOCTH JU(DyY3UH OT TeMIIepaTyphl BEIIECTBA; CKOPOCTH MU Y3HH OT arperaTHOro COCTOSHHUS BEIICCTBA; CBOMCTB TBEPIBIX TEI,
KHJIKOCTEH U ra30B OT UX CTPOCHHUS;
e SBJICHUS CMAYMBAHUS U KAITWUIIPHOCTH.
Ha ypoene npumenenus 6 MURUYHBLIX CUMYAUUAX
Ymemn:
® U3MEpATh TEMIIEPATyPy U BhIpaKaTh ¢ 3HaueHHe B rpaaycax Llenbcus;
e 0000I111aTh Ha SMITMPHUUECKOM YPOBHE PE3YJIbTAaThl HAOIFOaEMBIX SKCIIEPUMEHTOB M CTPOUTH WHIYKTUBHBIC BHIBOJIBI,
® [PUMEHSTH MTOJYYCHHBIC 3HAHUS K PEIICHUIO KAaUeCTBCHHBIX 3a/1a4.
Ha ypogne npumenenus 6 HeCmaHOAPMHBIX CUMYAUUAX

Obobwamn:
® [IOJIYYCHHBIC PU U3YUYCHUHU TEMbI 3HAHUS, TIPEJCTABIISATh UX B CTPYKTYPHUPOBAHHOM BHJIE.
Ymemu:

®  BBINIOJHATH 3KCIICPUMCHTAJIbHBIC UCCIICAOBAHNS, YKA3dHHBIC B 3aJaHUAX K naparpaq)aM n B pa60q6171 TeTpaau (HBJ’IGHI/IC I[I/I(l)(i)y3I/II/I, 3aBUCUMOCTDb CKO-
pocTtn I[PI(I)(I)}GI/II/I OT TCMIICPATYPHI, B3aUMOJCHCTBHE MOJICKYJI, CMa4YUBaHHUC, KalTUJUIAPHBIC HBJ'ICHI/IH).

2. MexaHn4ecKHe CBOICTBA JKMIKOCTeil, ra3oB  TBepabIX TeJa (12 yacos).
& JlaBnenue xuakoctei u raza. 3akon IMackams. Atmocdepnoe nasnenue. Onwir Toppuuesu. Coobmaromuecs cocyasl. M3ydenne npuGopoB: 6apoMerp-
aHEpOMJl, MAHOMETPBI, THAPABINYECKUH TIPECC.
% BelsicHeHue NPUYMHBI BOSHUKHOBEHHS BhITANIKUBaKOIIEH cuibl. Cuna ApxuMesa. BelsicHeHHe yCIOBUI TUIaBaHUS TEIL.
L Crpoenue TBepAbIx Tes. Kpucramnnueckue u amopdusle tena. JJedopmannu TBepabIx Tes. Buabl nedpopmanuu. Ynpyrocts, IIacTUYHOCTh, TBEPIOCTb.

TpeboBaHus K YPOBHIO MOATOTOBKH YYAITUXCS CIACAYIOIIHE:
Ha ypoene 3anomunanusn
Haszvieamy:
e (u3HMYeCKHEe BEIMYMHBI K UX YCIOBHBIE 0003HaueHHs: qaBieHue (P), oobeM (V), mioTHocTh (p), cuna (F);
®  CIMHUIIBI IEPEYNCIICHHBIX BhINIC (PU3HUECKUX BEIIMIHH;
e (pusmueckue npuOOPHI: MAHOMETP, OApOMETP;
¢ 3HaueHHE HOPMAIILHOTO aTMOC(HEPHOTO AaBIICHUS.
Bocnpouzeooumy:
e OmpejeNeHus MOHATHI: aTMocepHoe AaBieHue, neopmanus, ynpyras aedopmaius, riactTuueckas neopmanus;




e (opmynbl: maBIeHUS KUIKOCTH HA JTHO M CTCHKH COCY/A; COOTHOIICHHS MEXIy CHJIAMH, JEHCTBYIOIIUMHU Ha MOPIITHU THAPABINYSCKOW MAIIUHBI, U
IUIOLIAbI0 MOPIIHEN; BEITAJIKUBAIOLIECH CUIIBL,
e 3akonbl: [Tackansa, Apxumena;
®  YCJIOBUS IIJIABaHUS TEJL.
Onucvieams:
e omnbIT Toppudenu no u3MepeHno aTMOCHEPHOTO JTaBJICHHS;
®  OIBIT, JIOKA3bIBAIOIINM HAJIMYKME BBITAJTKUBAIOIICH CUJIbI, IEUCTBYIOIIEH HA TEJO, MOIPYKEHHOE B KUJIKOCTD.
Pacnosznasams:
® pa3NUYHBIC BUBI 1e(hOpPMAIIUK TBEPABIX TEI.
Ha ypoene nonumanus
IIpusooumsv npumepwi:
®  OIBITOB, WIUTIOCTPUPYIOMIKNX 3aK0H [lackas;
®  OIIBITOB, JIOKA3bIBAIOIINX 3aBUCUMOCTD JIABJICHUS KUJIKOCTU HA JHO U CTEHKH COCY/a OT BBICOTHI CTOJIOA )KUIAKOCTH U OT €€ TUIOTHOCTH;
® COOOMIAIOIIUXCS COCYNIOB, UCIIOIB3YEMbIX B OBITY, B TEXHUUYECKHX YCTPOUCTBAX;
®  pa3NMYHBIX BUJOB JehopMalnu, IPOSBISIOUINXCS B IPUPOJIE, B OBITY U B IPOU3BOICTBE.
ObwsacHame:
® [pPUPOAY AABJICHUS Ta3a, €ro 3aBUCUMOCTH OT TEMIIEpaTyphbl 1 00beMa Ha OCHOBE MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU CTPOCHUS BEIIECTBA;

e [Ipoliecc Nepeaur JaBICHUs KUAKOCTIMHU U T'a3aMHU Ha OCHOBE UX BHYTPEHHEIO CTPOCHHUS;
® HE3aBHCHMOCTbH JaBJICHUS )KUJIKOCTH HAa OJTHOM M TOM K€ YPOBHE OT HalpaBJICHHUS;

® 3aKOH COOOIIAOLINXCS COCYOB;

® [IPUHIUN JEHCTBUS THAPABINYECKON MALIUHBI;

® YCTPOICTBO M MPUHLMN JEHCTBUS: THIPABINYECKOr0 Mpecca, pTYTHOro 6apomeTpa U 6apoMeTpa-aHepOHIa;
® [IPUPOAIY: aTMOC(EPHOTO AABICHUS, BBITAIKHBAIOIIEH CHUJIBI M CHIIBI YIIPYTOCTH;

® [UIaBaHUE TeI;

® OTJIMYHE KPUCTATUIMYECKUX TBEPABIX T€T OT aMOP(HBIX.
Buvicooums:
¢ (bopmyiTy COOTHOIIECHUS MEXKTY CHIAMH, JCHCTBYIOIIMMH Ha MOPIITHU THIPABINICCKOW MAITMHBI, ¥ ILTOMAAbI0 TIOPIITHEH.

Ha ypoéne npumenenus 6 munuuHvlx CUmMyayuax
Ymemn:
® U3MepATH: JaBJICHUE KHUJIKOCTH Ha THO U CTEHKH cocy/ia, aTMOc(hepHOe JaBIeHHe ¢ TIOMOIIbIO OapoMeTpa-aHepoua;
® OKCIEPUMEHTAIBHO YCTAHABIMBATh: 3aBUCUMOCTh BBITAIKWBAIOIICH CHUJIBI OT TUIOTHOCTH JKUJIKOCTH U 00beMa MOTPYKEHHON YacTH TeJla, YCJIOBHS TuIa-
BaHMSI TEJL.
Ipumenamo:
e 3akoH [lackans Kk 0OBSICHEHHIO SIBIICHUM, CBSI3aHHBIX C TIepeaadeii JaBJICHUS KUKOCTSIMH U Ta3aMH;
e (opmynbl: 1uIg pacueTa AaBJICHUS Ta3a Ha THO U CTEHKU COCY/Ia; COOTHOILIEHUS MEXIy CUJIaMH, IeHCTBYIOIIMMHU Ha MOPIUTHU FHAPABINYECKON MaIlIUHbI,
Y TUJIOIIAJIBIO TIOPIITHEH; BRITAIKMBAIONIEH (aApXUMEIOBOI) CHIIBI K PEIICHUIO 3a/1a4.



Ha ypoene npumenenus 6 HeCmaHOapmHuvlX CUMYAUUAX
Oboowamo:
®  «30JIOTOE MPABUIIO» MEXAHUKHU HA PA3IMYHbIC MEXaHU3MBbI (THIPABIMUYECKasl MAIIMHA).
Ilpumenamo:
® METOJ MOJEIMPOBAHUS MPU MOCTPOCHUH ACTYKTUBHOTO BbIBOJA (HOPMYIT: JaBICHUS KUIKOCTH HA JHO U CTEHKH COCY/a, BHITAIKUBAIOLICH (apXxumeno-
BOM) CHJIBL.
Hccneoosamn:
®  YCJIOBUS IIJITABaHUS TEJL.

3. TenuioBble siBJjieHus (12 yacos).

TennoBoe nBuxenue. Temnepatypa u ee usmepenue. lllkana [{enbcus. AGCOMOTHBIN HYnb. BHyTpeHHss sHeprus Tena. Bubl Tersonepenayn: Temionpo-
BOJTHOCTH, KOHBEKIIHS, U3nydeHue. CriocoObl ”3BMEHEHHSI BHYTPEHHEH YHEPrUuu Tea.

KonuuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BEILIECTBA. Y IebHas TEII0oTa cropanus. [IepBblil 3aKOH TEpMOAMHAMUKH.

Pasnuunsle cocTossHus BemecTBa. [iiaBiienre u oTBepAeBaHNE KPUCTAJUIMYECKUX TEJl. Y IeJIbHAs TEIUIOTa IUIaBJIeHUs. BiaxkHocTs Bo3nyxa. Mcnapenue.
Kongencanus. Kunenue. Y nenbHas Teriora napoodpa3oBaHUs.

a

TpeGoBaHMs K YPOBHIO MIOATOTOBKU YYAITHXCS CIAEAYIOIINE:
Ha ypoene 3anomunanusn
Haszvisamy:
e (husMueckue BENUYMHBI U UX YCIIOBHBIE 0003HaueHus: Temmeparypa (i, T), Buyrpennss sHeprus (U), koaudectBo TermioTsl (Q), yaenbHas TEII0OeMKOCTb
(C), ynenpHas TeroTa Cropanus Toruaa (q);
®  ¢/IMHUIBI TIEPEUNCIICHHBIX BBIIIE (PU3NIECKUX BEITHYNH;
e (usmueckue npudOOPHI: TEPMOMETP, KATOPUMETP.
Hcnonvzoeams:
® [IpU ONMCAHMU SBJICHUHN MOHATHUS: CUCTEMA, COCTOSTHIE CUCTEMBI, TapaMeTPhl COCTOSHUS CUCTEMBI.
Bocnpouszeooums:
® OmpeneNneHus NMOHSATHI: TEIUIOBOE JBIIKEHHE, TEIIOBOE paBHOBECHE, BHYTPEHHSS SHEPTHs, TEIUIONepeiada, TeIIONPOBOIHOCTh, KOHBEKIINS, KOJTHYe-
CTBO TEIJIOTHI, YACTbHAs TETUIOEMKOCTb, YIEIbHAs TEIJIOTa CTOPAHUS TOTUINBA;
e (dopMysBl U pacyeTa KOJMYECTBA TEIIOThI, HEOOXOIUMOIO JUUIsl HarpeBaHUs WM BBLAEISEMOTO MPH OXJIAXIEHUH Tella; KOJMYECTBA TEIJIOTHI, BbIIE-
JSIEMOTO TIPU CTOPAHHUU TOTUIHBA;
e (HopMyIHPOBKY U (POPMYITY IIEPBOI0 3aKOHA TEPMOJIUHAMHKH.
Onucvisamy:
®  OIBITHI, WTIOCTPUPYIOIIKE: U3MEHEHNE BHYTPEHHEW SHEPTUHU Tella IPU COBEPLIEHUN paOOThI; SIBJICHUS TEMJIONPOBOIHOCTH, KOHBEKIUH, U3TYy4YEHUS;
®  OIBITHI, TO3BOJISAIOIINE BBECTH MOHATUE Y/AEIbHOHN TEIIOEMKOCTH.




Paznuuame.
® CTOCOOBI TEIJIOTEpeIadH.
Ha ypoene nonumanus
IIpusooums npumepoi:
® W3MCHCHHS BHYTPEHHEW SHEPTHUH TeJla IIPH COBEPIIICHUU PaOOTHI;
® U3MEHEHHS BHYTPEHHEU SHEPIUM IyTEM TeIlIonepeaun;
®  TEIUIONPOBOJHOCTH, KOHBEKIINH, U3ITyUYEHUS B IPUPOJIC U B OBITY.
ObvsicHams:
® 0COOCHHOCTH TEMIIEPATYPHI KaK MapaMeTpa COCTOSHUS CUCTEMBI;
HEJIOCTATKW TEMITePaTypPHBIX MK
MIPUHIIMII TOCTPOeHUS Kbl Llenbers n abconoTHON (TEpMOIMHAMUYECKOM ) IIKAJIBI TEMIIEPATyD;
MEXaHHU3M TETUIONPOBOIHOCTH M KOHBEKIIHH;
(U3HYECKUN CMBICT MIOHSATUI: KOJIMYECTBO TEIUIOTHI, YCIbHAS TETUIOEMKOCTh BEIIECTBA; YSIbHAS TEIIOTA CTOPAHUS TOILIUBA,;
MPUYUHY TOTO, YTO MIPHU CMEIIMBAHUU TOPSTYEH U XOJIOIHOM BOJBI KOJIMYECTBO TEIJIOTHI, OTAAHHOE TOPsYei BOJON, HE paBHO KOJIMYECTBY TEIUIOTHI, O-
JIy4EHHOMY XOJIOJHOM BOJOM;
® [IPUYMHY TOTO, YTO KOJIMUYECTBO TEIIOTHI, BHIACIUBIIEECS IPU CTOPAHUU TOIUIMBA, HE PABHO KOJIUYECTBY TEIUIOTHI, MOTYYEHHOMY IIPHU 3TOM HarpeBae-
MBIM TEJIOM.
Jlokaszvleams.
e YyTO TeJa 00Maal0T BHYTPEHHEN SHEpTUeil; BHYTPEHHSS SHEPTHUs 3aBUCUT OT TEMIIEpaTyphl U MAacChl Tella, a TAKXKE OT €ro arperaTHOrO0 COCTOSIHUSI M He
3aBUCHUT OT JIBU’KEHHUS TeJla KaK II€JI0r0 U OT €r0 B3aMMOJICUCTBHS C IPYTUMHU TEJIaMHU.
Ha ypoene npumenenus 6 MURUYHHIX CUMYAUUAX
Ymemn:
® TIEPEBOJIUTH 3HAYCHHE TEMIIEPATYpPhl U3 rpaycoB Llenbcust B KeIbBUHBI U 0OPATHO;
® TI0JIb30BAaThCS TEPMOMETPOM;
® HSKCIEPUMEHTAIbHO U3MEPATh: KOJUYECTBO TEIUIOTHI, OJIYYEHHOE UM OTIAHHOE TEJIOM; YAEIbHYIO TeIIOEMKOCTh BEILIECTBA.
Ilpumenamo:
® 3HAHUS MOJEKYJISIPHO-KHHETHYECKON TEOPUHU CTPOEHHUS BEIIECTBA K OOBICHEHHIO TTOHATHSI BHYTPEHHEH SHEPTUH;
e (opMysBl AN pacyeTa: KOJIWYECTBA TEIUIOTHI, MOJTYYEHHOTO TEJIOM MPHU HArPEeBaHUHU M OTAAHHOTO MPHU OXJIKJICHUU;, KOJUYECTBA TETUIOTHI, BBIIEISIO-
IIETOCs TIPU CTOPaHUU TOIUIMBA, K PEIISHUIO 3a/1a4.
Ha ypoene npumenenus 6 HeCmanoapmuvlxX CUmMYauuax
| ypoBenb
Ymemu:
®  YYUTHIBATH SBJICHHS TEIJIONPOBOIHOCTH, KOHBEKIIMH M U3JTYUYCHUSI TIPH PEIICHUH MPOCTHIX OBITOBBIX MP0o0JeM (COXpaHEeHHE TeIIa UM X0JI0Aa, YMEHb-
IIEHUE WIHN YCUJICHUE KOHBEKIIMOHHBIX TTOTOKOB, YBEJIMYCHHUE OTPAKaTeIIbHOW MJIH TIOTJIONIATEIFHOM CIIOCOOHOCTH MTOBEPXHOCTEH );
®  BBINOJHATH SKCIEPUMEHTAILHOE UCCIIEI0BAHNE MPU UCIIOJIb30BAHUN YaCTUYHO-TIOMCKOBOT'O METOIA.
Obobwamn:
® 3HaHHUA O CIIOCO0axX U3MEHEHHs BHYTPEHHEH SHEPTHH M BUAAX TEIJIONEPEIavH.



Cpasnusamu:
® CcriocoObl U3MEHEHHS BHYTPCHHEH SHEPTHH;
®  BUJBI TEIUIONEPEIAYH.

4. U3MeHeHMe arperaTHbIX COCTOSIHMH BemecTBa (6 yacos).
% Tlnasienue u oTBepaeBanue. Temieparypa iaBjieHus. Y aeabHas TEIUIoTa IIaBJICHUS.
% Mcnapenune v kongencanus. Hacbiennsiii nap. Kumenue. 3aBUCHMOCTb TEMIIEPATYPBI KATIEHUS OT JABJIEHUS. Y Ie/bHas TEIUIOTa Mapoodpa3oBaHusl.
BnaxnocTs Bo3ayxa. Mi3mMepenue BIaXXHOCTH BO3yXa.

TpeboBaHus K YPOBHIO MOATOTOBKH YYAITUXCSI CIACAYIOIIHE:
Ha ypogne 3anomunanusn
Haszvieamo:

e (u3MUCCKUE BEIUYMHBI U MX YCIIOBHBIC 0003HAYEHUS: yenbHas TerioTa mwiasieHus (#1), yaenpHas Temiora napoodpasosanus (L), abcomroTHAs BIax-
HOCTB BO3/yxa (#I), OTHOCHTEIbHAS BIAKHOCTh Bo3ayxa (#));

® CIUHUIIBI IEPEYUCIICHHBIX BbIIIE (PU3MUECKUX BEIUYUH;

e (pusmueckue npuOOPHI: TEPMOMETP, TUTPOMETP.

Bocnpouzeooums:
e OmpeneNeHus MOHATUI: TUIaBJICHUE U KPUCTAJUIM3ALUs, TEMIIEpaTypa TUIaBIeHHs (KPUCTAIUIH3AINN), YAeTbHas TeIJIOTa IUIaBIeHHUS (KPUCTAJUIN3ALNH ),
napooOpa3zoBaHue, UCIIapeHHe, KUIIEHNEe, KOHACHcalusl, TeMIepaTypa KuleHus (KOHJIEHCAIlK), yeiabHas TerioTa napoodpa3zoBaHus (KOHJIEH CalluN),
HACBILIEHHBIN TIap, aOCOMIOTHAS BIIAXKHOCTH BO3/TyXa, OTHOCUTENbHAS BIAXXHOCTh BO3/[yXa, TOUYKA POCHI;
e (opMynbl Uil pacueTa: KOJUYECTBA TEIUIOTHI, HEOOXOIMMOTO JUIsl TUIABJICHUS! (KPUCTAILTU3AIINH ); KOJIMYECTBA TEIJIOTHI, HEOOXOAUMOTO ISl KUTICHUS
(KoHAEHCAINH ); OTHOCUTEIHHOM BJIAXKHOCTH BO3/TyXa;
e rpaduKu 3aBUCUMOCTH TEMIEPATYPHI BEIIECTBA OT BPEMEHH MPU HArpeBaHUH (OXJIAXKIEHUH ), TIJIABICHUHN (KPUCTAJUIU3AIMN ), KUTIEHUH (KOHICHCAIIUN).
Onucvlieams.

e HalJroaeMbIe SIBICHUS MPEBPAICHNUS BEIIECTBA U3 OJHOTO arperaTHOrO COCTOSIHUS B IPYTO€.
Ha ypoeéne nonumanus
IIpusooume npumepol:

® arperaTHbBIX NMPEBpAIEHUH BEIIECTBA.

ObvsacHaAmb HA OCHOBE MONEKYIAPHO-KUHEMUYECKOU Meopull CMmpoeHUs 6eujecmea U IHepeemuiecKux npeocmasieHuil.

® TIPOIIECCHI: TUIABJICHUS U OTBEPACBAHUS KPUCTAIUIMYESCKHUX TEJ, IJIABJICHHS M OTBEPIEBaHM aMOP(HBIX TeJ, TapooOpa30oBaHusl, UCTIAPCHHS, KUTICHHUS H
KOH/ICHCAIIHH;

® TOHWXEHUE TEMIEPATYPHI KUIKOCTH MIPH UCTIAPCHHH.

Ob6vacHuamb HA OCHOBE MONEKYIAPHO-KUHEMUYECKOL Meopul CmpoeHus 6eujecmea:

® 3aBHCHUMOCTH CKOPOCTH UCTIAPEHHUSI KHUIKOCTH OT €€ TeMIepaTyphl, OT POJa KUAKOCTH, OT ABMKEHHS BO3yXa Ha/l TOBEPXHOCTHIO KHUJIKOCTH;

e 00pa3zoBaHue HACBHIIIEHHOTO Mapa B 3aKPbITOM COCY/IE;

® 3aBUCHMOCTbH JABJICHUS HACBHIIICHHOIO Mapa OT TEMIIEPaTyphI.

Obvacuams:




¢ rpaduKu 3aBUCUMOCTH TEMIEPATYPHI BEIIECTBA OT BPEMEHH IMPH €T0 IUIABJICHUH, KPUCTAILTN3AIUHN, KUTICHHH U KOH/ICHCAIUY;
e (pu3MUeCKUil CMBICT IOHATUI: yIeIbHAs TEIJIOTa TUTaBIICHUS (KPUCTAJUIU3AIINH ), YeIbHAS TEIUIOTa MapooOpa3oBaHus (KOHICHCAIUN).
Ha ypoene npumenenus 6 munuuHwslx CUMyayuax
Ymemy:
® CTpOUTh IpavK 3aBUCUMOCTH TEMIIEpaTyphl T€Jla OT BpEMEHH NPU HarpeBaHUH, IJIaBJICHUU, KUTIEHUH, KOHEHCAIIUH, KPUCTAJUTM3AINH, OXJIAX JCHHUH;
® HaxoIuTh U3 TpadUKOB 3HAYCHUSI BEIMYUH U BHITOJIHATH HEOOXOAUMBIE PACUETHI;
®  OIpENENsTh [0 3HAYCHUIO a0COTIOTHOM BIIaXKHOCTH BO3/YXa, BBIMAJIET JIU POCa MpU MOHMKEHUHU TEMIIEpaTyphl A0 ONPEAeIEHHOTO 3HAYeHUI.
Ilpumenamo:
e (opmymbl: IS pacyeTa KOJIMYECTBA TEIUIOTHI, TOTYYEHHOTO TEJIOM IPH IUIABJICHUH WM OTIAHHOTO MPU KPUCTAUTM3AINN; KOJTUYECTBA TEIUIOTHI, IOy~
YEHHOTO TEJIOM IMPU KUMIEHUH UM OTIAHHOTO MPU KOHACHCAIIUU; OTHOCUTEILHOMN BIQXKHOCTH BO3/1yXa.
Ha ypogne npumenenus 6 HeCmaHOApPmMHBIX CUMYAUUAX
Obobwams:
e 3HaHMs 00 arperaTHHIX MPEBPALICHUSX BEIIECTBA M MEXaHU3ME UX MMPOTEKAHUS;
e 3HaHMs 00 YAENbHBIX BEMYMHAX, XapaKTEPU3YIOIIUX arperaTHele MpeBpalleHus BellecTa (yAelbHas TeIIoTa IJIaBiIeHus], YAelbHas TerjaoTa mapooo-
pazoBaHus).
CpasHusamy:
® VICTHHYIO TEIUIOTY TUIABJICHUS (KPUCTAILIU3AIMHN) M YICTBHYIO TCTUIOTY KHUIEeHUs (KOHICHCAIMH) 10 TpaduKy 3aBUCUMOCTH TeMIIEpaTyphl pa3HBIX Be-
IIECTB OT BPEMEHH;
® [IPOILIECCHI UCTIAPEHUS U KUTICHUS.

5. TenoBbIe CBOMCTBA ra30B, :KUAKOCTEH M TBEPABIX TeJ (4 yaca).
& 3aBrCHMMOCTB JaBlIeHHs rasa JaHHOM MacChl OT 00bEMa U TEMIIEPATYPBI, 00bEMa ra3a JaHHOM MacChl OT TEMIIEpaTyphl. [[puMEHEHNE Ta30B B TEXHHKE.
TennoBoe pacumpenue xunkocteid. TemnoBoe paciumpenue TBepAbix Teu. JBC. ITaposas Typ6una. KITJ] TennoBbix aABUraTenei.

TpeboBaHus K YPOBHIO MOATOTOBKH YYAITUXCS CIACAYIOIIHE:
Ha ypoene 3anomunanus
Haszvieamy:
e (u3MYeCKHe BEINYMHBI K UX YCIOBHBIE 0003HaueHMs: naBieHue (P), oobem (V), temmeparypa (T, t);
® cIMHMIIBI ATUX Pu3nueckux BenuuuH: [la, M3, K, °C;
® OCHOBHBIE YaCTH JIF0OOOTO TEIMJIOBOTO IBUTATEIIS;
e npumepHoe 3HaueHue KI1/] nBuratens BHyTpeHHEro CropaHus U NapoBoil TypOUHBL.
Bocnpouzeooums:
e (opmyssl: muHEHOTO paciupenus TBepabix Ten, KI1/] TemmoBoro nsurarens;
e OmnpeAeseHus MOHITUI: TeIToBOM aBurarensb, KIIJ] TerioBoro nBuraress.
Onucvlieams.
®  ONBITHI, MO3BOJISIOIINE YCTAHOBUTH 3aKOHBI HJICAIBHOTO T'a3a;




® YCTPOWCTBO ABUTATENS BHYTPEHHETO CrOPAHUS M MapOBOU TypOUHEI.
Ha ypoene nonumanus
IIpusooumsv npumepoi:

®  ONBITOB, TO3BOJISIIONIUX YCTAHOBUTH ISl Ta3a TAHHOW MacChl 3aBUCHMOCTh JIaBJICHUS OT 00beMa IPH MOCTOSIHHON TeMIeparype, o0bemMa OT TeMIepaTy-

PBI TIPU TTOCTOSIHHOM JIaBJICHUH, ABJICHUS OT TEMIIEPATypPhl IIPH TIOCTOSSHHOM 00beMe;

® ydYeTa B TEXHUKE TEIJIOBOTO PACHIUPEHUS TBEPABIX TEII;

® TEIUIOBOTO PACHIMPEHUS TBEPABIX TEN U KHUAKOCTEH, HAOIIOIaeMOTO B TIPUPOJIC U TEXHUKE.
Obvsicuams:

® Ta30BbIC 3aKOHBI HA OCHOBE MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEILIECTBA;

® [IPUHIMN pabOTHI ABUTATEINISI BHYTPEHHETO CTOPAHMS M TApOBOM TypOMHBI.
Tlonumams:

® TpaHUIbl IPUMEHHUMOCTH ra30BbIX 3aKOHOB;

® [I0YEMY M KaK YYUTHIBAIOT TEIJIOBOE PACIIMPEHHUE B TEXHUKE;

e HeoOXOIUMOCTh HAJHYHS XOJOAWILHHUKA B TEINIOBOM JBUIATEIE;

e 3apucumoctb KII/] TemioBoro geuratesns Ot TeMiepaTypbl HarpeBaTeis U X0J0AUIbHUKA.
Ha ypoene npumenenus 6 mMunuqHoulX CUMYAYUAX

Ymems:
® CTPOUTH U YHTATh rpaduKu U30mpoleccoB B koopaunarax p, V; vV, Tup, T.
Ilpumenamo:

e (bopmyIIBI Ta30BBIX 3aKOHOB K PEIICHUIO 3a/1a4.
Ha ypoene npumenenus 6 HeCmaHoaApmMHovIX CUMYAUUAX
Obobwamo 3HaHUL:
® 0 ra3oBbIX 3aKOHAX;
® 0 TCIUIOBOM PACIIUPECHHUH T'a30B, )KUIKOCTCH TBEPBIX TET,
® 0 rpaHHIaX IPUMEHUMOCTH (PU3UUECKHUX 3aKOHOB;
e 0 ponu HPU3NUECKON TEOPHH.
Cpasnusamy:
e 110 rpaduKaM IPOIECCOB U3MEHEHHS COCTOSHUS UICATLHOTO ra3a HEeM3MEHHBIC TTapaMeTPhl COCTOSHUS TPH JABYX H3MEHSIONUXCS TTapaMeTpax.

6. DaexTpuyeckue siBiaenns (6 yaca).
U Dnexrpuueckuii 3apsaa. Moens cTpoeHUs aToMa. 3aKOH COXPAHEHUS DIEKTPHYECKHMH 3apsa. DIEKTPHIECKOe ToJe. DIeKTPoH. IIpOBOTHHKY, TUDTIEKTPHKI
Y MIOJIyIPOBOJHUKH. HanpskeHHOCTh 3iekTpruieckoro noiis. 3akoH Kyiona.

TpeOoBaHKs K YPOBHIO HOATOTOBKHU YUAIIIMXCS CIEAVIOLIUE:
Ha ypoene 3anomunanus
Haszvieamy:

e (u3HMYECKHE BEINYMHBI M UX YCIOBHBIC 0003HAYCHHMS: SIIEKTPHUCCKU 3aps (), HAMPSHKEHHOCTH 3ekTprudeckoro mous (E);




e eauHUIBI ATHX (usnueckux BemmunH: K, H/Ki;

® [IOHATHS: IIOJIOXKUTEJIBHBINA U OTPULIATEIILHBIN JJIEKTPUUECKUH 3apsijl, dJIEKTPOH, IPOTOH, HEUTPOH,;

e (pusmueckue MpuOOPHI U YCTPOICTBA: IIEKTPOCKOIL, DIEKTPOMETP, IIeKTpodopHas MalllUHA.
Bocnpouzeooumu:

® OMNpECNICHUS MOHSATUMN: JEKTPUUYECKOE B3aUMOACHCTBUE, INEKTPU3ALMS TEJ, MPOBOAHUKA U AUICKTPUKH, MOJOKUTEIbHBIN U OTPULATEIbHBIA HOH,

AIEKTPUUECKOE MOJIE, DIIEKTPUUECKAsl CUJIA, HAIPSKEHHOCTD 3JIEKTPUUYECKOTO OIS, IMHUU HAIMIPSYKEHHOCTH JIEKTPUUYECKOTO MOJIS;
® 3aKOH COXPaHEHHUs JIEKTPUUYECKOTO 3aps/a.
Onucwvieamy:
¢ Ha0JIOaeMBbIC PICKTPUUSCKUE B3AUMOACHCTBHS TEJ, AICKTPU3AIHIO TEIT;
® MOJIEJU CTPOEHUS MPOCTEUILIUX aTOMOB.
Ha ypoene nonumanus
Obvscuams:

e (pu3mUecKue SIBIICHUS: B3aMMOJICHCTBHE HAICKTPU30BAHHBIX TEJ, SIBJICHHUE JJICKTPHU3AIIHH;
MOJEJIN: CTPOEHUS MPOCTEUIINX aTOMOB, JTMHUI HAIPSHKEHHOCTH 3JIEKTPUUYECKUX MOJIEH;
MIPUHLUIT JEHCTBUS 3JIEKTPOCKONA U 3JIEKTPOMETPA;

ANEKTpUYECKUE 0COOEHHOCTH MTPOBOAHUKOB M TUAIEKTPUKOB;
MIPUPOJLY IEKTPUUYECKOTO 3aps/ia.
Tonumams:
® CyIIIECTBOBaHUE B MPUPOJIE MPOTUBOIOIOKHBIX MIEKTPHUUECKUX 3apPsI/I0OB;
® JIMCKPETHOCTH DJIEKTPUUECKOTO 3apsiia;
® CMBIC] 3aKOHA COXPAHEHHS dIEKTPUUECKOTo 3apsia, ero GyHIaMeHTAIbHBIN XapaKTep;
® OOBEKTUBHOCTbH CYIIECTBOBAHUS DJIEKTPUUECKOTO TOJIS;
e BEKTOPHBII XapaKkTep HAMPSHKEHHOCTH dyeKkTpudeckoro moss (E).
Ha ypoene npumenenus 6 mMunuqHolX CUMYAUUAX
Ymemy:

aHAIIM3UPOBATh HAOIIOAaeMbIE SJIEKTPOCTATHUECKHE SBICHUS M OOBSICHATH IPUYUHBI X BOZHUKHOBEHUS;
OTIpEeIETSATH HEM3BECTHBIC BEJIMUMHBI, BXOAAIIUE B POPMYTY HAMPSHKEHHOCTH SJIEKTPUUECKOTO MOJIS;
aHAIM3UPOBATh U CTPOUTH KAPTUHBI JIMHUM HAMPSYKEHHOCTH 3JIEKTPUUECKOTO TOJIS;

® AHAIM3UPOBATH M CTPOUTH MOJICTTH ATOMOB M HOHOB.
Ilpumenamo:

® 3HAHWS 0 JIEKTPOCTATUKE K aHAIHU3Y U OOBSICHEHHIO SIBJICHUN TPUPOJIBI U TEXHHUKH.
Ha ypogne npumenenus 6 HeCmaHOapmHvIX CUMYAUUAX
Ymemu:

® AHAJIU3UPOBATh HEM3BECTHBIEC PAHEE DIEKTPUUECKUE SBJICHMUS;

® TPUMEHSTH MOTYYCHHBIE 3HAHUS Il OOBSICHEHHSI HEU3BECTHBIX paHee SBICHUN U MPOIIECCOB.
Obobwamn:

® pe3yabTaThl HAOIIOICHUA U TEOPETHUYECKUX ITOCTPOCHUM.



7. daexTpuyeckuii Toxk (14 yacos).

Y Dnextpuueckuii Tok. [ajabBaHMYECKUIA 21€MEHT. DiieKTpuuecKas nemnb. Cuiia Toka. Amnepmerp. Hanpsbkenue. DIEKTPUUECKOE CONPOTUBIIEHHE. 3aKOH
Owma nisa yyactka nenu. Peocrat. BonsT™merp.

% TlocnemoBarenbHOE COEAUHEHUE IPOBOAHUKOB. [TapaienbsHoe coeqMHeHre TPOBOIHUKOB. CMENIAHHOE COETMHEHHE IPOBOIHUKOB.

& PaGora U MOLIHOCTH DIIEKTPUYIECKOro ToKa. Harpesanue poBOJHUKOB DIEKTPUUECKMM TOKOM. 3akoH Jxoyis - Jlenua. KIT[[ ycraHoBKY.

TD66OBaHI/I${ K YPOBHIO ITOJAT'OTOBKH yYallIUXCA CICAYIOIINUC!

Ha ypoene 3anomunanus
Hazvieame:

(du3nyecKre BEIMYMHBI M UX yCIOBHBIC 0003HaueHus: cuia Toka (1), Hanpspkenue (U), anektpuueckoe conpotupiieHne (R), yieiapHOe COMPOTHUBICHHE
(#r);

CIMHMIIBI IEPEUYHUCICHHBIX BBINIC PU3NICCKUX BEIUYHH,

MOHATHS: HCTOYHUK TOKA, SJICKTPUUECKAs 1EIb, JCHCTBUS JICKTPUICCKOr0 TOKa (TEIJI0BOE, XUMHUYECKOE, MAarHUTHOE);

¢busnveckne NpuOOPHI U YCTPOICTBA: UCTOYHUKH TOKA, SJIEMEHTBI JJIEKTPHUYECKOHN IIeTIH, TaTbBAHOMETP, aMIIEPMETP, BOJIIbTMETP, PEOCTAT, BATTMETP.

Bocnpouzeooums:

OIpeJIeJIeHUs MOHATUH: 3JIEKTPUUYECKHM TOK, aHOJ|, KaToJl, CUjla TOKa, HalpshKeHUE, CONMPOTUBIICHUE, YAEIbHOE CONPOTUBIICHHE, ITOCIIEA0BATENbHOE U
napajielIbHOe COeJMHEHUE POBOAHUKOB, pab0Ta U MOIIHOCTb JIEKTPUYECKOIO TOKA;

(bopMyIIBI: CHIIBI TOKA, HANPSHKEHUSI U COMPOTHBIICHUS MTPH TIOCIIEOBATEIIEHOM U MApaIeIbHOM COSAMHEHUH MTPOBOIHUKOB; COMPOTHBIICHUS MTPOBO/I-
HUKa (4epe3 yJelnbHOe CONPOTUBIIEHUE, [UIMHY U MJIOLIAAb IONEPEYHOT0 CEYEHUsI POBOJHUKA); padOThI U MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA;

3akoHbl: OMma Ju1s yyacTka nenu. Jxoynsa-JIenna.

Onucwvieams.:

Ha6HIOJIa€MBI€ JIEHCTBHS SJICKTPHUYCCKOT'O TOKA.

Ha ypogne nonumanus
ObvAacHAmMD:

YCJI0BUA CYyIICCTBOBAHUSA SJICKTPUUICCKOI'O TOKA,

MpUpoay SJICKTPUUCCKOTO TOKA B METAJLJIAX;

SABJICHUS, WJUTIOCTPUPYIOIIUC JefCTBUS QJICKTPHUYCCKOI'0 TOKa (TCHHOBOG, MAaraumTHOC, XI/IMI/I‘-ICCKOG);

MOCJICH0BATCIIbHOC U IMapAJUICIIBHOC COCIUHCHUEC ITPOBOJIHUKOB;

Fpa(I)I/IKI/I 3aBUCHUMOCTH: CUJIBI TOKA OT HAIIPAKCHHA Ha KOHIAX ITPOBOJHUKA, CUJIbI TOKA OT CONIPOTUBJICHUS IIPOBOAHUKA,
MCXaHU3M HAarpCBaHuA MCTAJUIMYCCKOI'O IPOBOJHUKA ITPU ITPOXOKACHHUU 10 HEMY SJICKTPUICCKOT'O TOKA.

Tlonumameo:

MpeBpalleHle BHYTPEHHEN SHEPTUH B 3JIEKTPUUYECKYIO B HICTOYHHKAX TOKA;

MIPUPOAY XUMUYECKOTO JENCTBUS DJIEKTPUUECKOIO TOKA;

¢bu3nvecKuit CMBICI JIEKTPUYECKOTO COIPOTUBIICHHSI TPOBOIHUKA U YIEIBHOTO COMPOTUBIICHHUS;
CIOCO0 MOAKIIIOYCHHS aMIIepMETpa U BOJIBTMETPA B AJIEKTPUUECKYIO LIEIb.

Ha YPOBHE RPDUMEHECHUA 6 MUNUYHbIX cumyauuix



Ymemy:
® aHaJIM3UPOBATH HAOIIOAaEMbIE SIBJICHUS U OOBACHATH MPUYUHBI UX BOSHUKHOBEHUS,
® BBIYKCIATH HEU3BECTHBIE BEJIMUMHBI, BXOAmKe B 3akoH Oma u 3akoH [xoyns-Jlenna, B Gopmysasl mocieqoBaTeIsHOr0 U MapajuieIbHOTO COeIMHEHUS
IIPOBOIHUKOB;
e coOupaTh NEKTPUUECKUE LEMH;
® [I0JIb30BAThCS: U3MEPUTEIBHBIMU PUOOPAMU JIJIS OTIPEICTICHHSI CUITbI TOKA B LIETIH U AJIEKTPUUECKOT0 HAPSKEHUS, PEOCTaTOM;
® UYEPTUThH CXEMBI dJEKTPUUYECKUX LEIIEH;
® YUTaTh U CTPOUTH IpaMKU 3aBUCUMOCTH: CUJIbI TOKA OT HANPSHKEHUS Ha KOHLIAX MPOBOJHUKA U CHJIBI TOKA OT COMPOTHUBIICHUS IPOBOIHUKA.
Ha ypoene npumenenus ¢ HeCmano0apmHuovixX CUMYAYUAX
Ymemy:
® [PUMEHSTH U3yYCHHBIE 3aKOHBI U (DOPMYIIBI K PEHICHHI0 KOMOWHUPOBAHHBIX 33]1a4.
Obobwamn:
® pe3ysbTaThl HAONIOIEHUN U TEOPETUUECKUX ITOCTPOCHUM.
Ipumensame:
® TIOJyYCHHBIC 3HAHUS JUIsI OOBSICHEHNSI HEM3BECTHBIX paHee SBJICHUI U IPOIECCOB.

8. DuekTpoMaruuTHbIE siBJIeHUd (8 4acoB)
% ITocTostHHbIE MAarHUTHL. MarHUTHOE I10JI€ IIOCTOSIHHBIX MArHUTOB. MardHuTHOE 1mose 3eMiid. MardiuTHoe 11oJjie OJICKTPHUYCCKOI'O TOKA. MarauTHas HUHIAYK-
uus. Jluaum MaruutHOM MHAYKIMH. [IpMeHeHrns MarHUTOB U 3JIEKTPOMAarHUTOB.
& JlelicTBME MArHMTHOTO MOJIS HA MPOBOJHKK ¢ TOKOM. DJIEKTPOBUTATEND TIOCTOSHHOTO TOKA.

TpebGoBaHMs K YPOBHIO MOJATOTOBKHU YYAIIUXCS CIEAYIONINE
Ha ypogne 3anomunanusn
Haszvieamy:
e (husMUeCKyIO BEMMUYMHY U € YCIOBHOE 0003HAYCHUE: MarHUTHas HHAYKIHs (B);
®  eIMHUIBI 3TOM (hU3HYECKON BETNUYNHBI,
e (usnMYecKHe yCTPOICTBA: HIEKTPOMArHUT, HIEKTPOABUTaATENb.
Bocnpouzeooumy:
® ONpeeNeHUs MOHATHI: CEeBEPHBIN U F0KHBIA MarHUTHBIE MOJIFOCHI, TUHUM MAarHUTHOW MHAYKLHH, OTHOPOJIHOE MAarHUTHOE TOJIE;
e mpaBuia: OypaBUMKa, JIEBOM PYKHU;
e (opmysbl: MOy BEKTOPAa MATHUTHOW MHAYKIIMH, CHIIBI AMIiepa.
Onucvieamy:
e Hal0mo/aeMble B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB, TPOBOJAHUKOB C TOKOM, MarHUTOB U TIPOBOJIHUKOB C TOKOM;
e (ynnameHTanbHbIE (PU3HUECKUE OMBITHL: DpcTeaa, Ammepa.
Ha yposéne nonumanus
Obvacuams:
e (usnYecKHe ABJICHUA: B3aUMOJIEHCTBUE TIOCTOSHHBIX MAarHUTOB, IPOBOJHUKOB C TOKOM, MarHUTOB U IPOBOJHUKOB C TOKOM;




®  CMBICJI IOHATHUN: MarHUTHOE 110JI€, TMHUM MarHUTHON UHYKIUY;
® [IPUHIMUI ACUCTBUSA U YCTPOUCTBO: DJIEKTPOABUTATEIIA.
Ilonumams:
O00BEKTHBHOCTb CYIIECTBOBAHHUS MAarHUTHOTO TIOJIS;
B3aMMOCBS3b MarHUTHOTO IOJIS U AJIEKTPUYECKOr0 TOKa;
MOZCJIBHBIN XapaKTeP JIUHUA MarHUTHOM UHAYKIIWH;
®  CMBICJI TUIIOTE3bl AMIIEpPA O B3aUMOCBSI3M MarHUTHOT'O TIOJISL M IBUKYLLUXCSI SJIEKTPUUECKUX 3apPsII0B.
Ha ypoene npumenenus 6 munu4Hvlx Cumyayusax
Ymemu:
® AHANU3UPOBATH HAOIIOJAEMBIC AIIEKTPOMArHUTHBIE SBICHHS U OOBSICHATH MPUYMHBI UX BOZHUKHOBEHUS;
® ONpEIeNsITh HEU3BECTHHIE BEIMUMHBI, BXOAAIINE B (POPMYJIbI: MOYJISl BEKTOpa MarHUTHON MHIYKLIMU, CUJIbI AMIIEpa;
® ONpEIENATh HAIPABJIEHUE: BEKTOPAa MAarHUTHOW MHAYKLMHU Pa3JINYHBbIX MarHUTHBIX IOJIEH; CUJIBI, IEHCTBYIOIIEH HAa IIPOBOJHUK C TOKOM B MarHUTHOM
I10JIE;
® AHAJIU3UPOBATH U CTPOUTH KAPTUHBI JIMHUKA WHIYKIIUA MarHUTHOTO T10JIS;
e (HopMyIHPOBATH IENb U TUIIOTE3Y, COCTABIATH IUIAH SKCIIEPUMEHTAIHLHON paboTHI;
®  BBIIOJIHATH CAMOCTOSITENIbHbIE HAOIIOAEHNS U DKCIIEPUMEHTHI.
Ilpumenamo:
® 3HaHU I10 3JIEKTPOMArHeTU3MY K aHAJIN3Y U OOBSICHEHUIO SIBJICHUH MPUPOJIBL.
Ha ypogne npumenenus 6 HeCmanOapmHvlX CUMYAUUAX
Ymemu:
® AHAJIU3UPOBATH DJIEKTPOMArHUTHBIC SBJICHHUS;
® CpaBHMBATh: KAPTUHBI JIMHUI MarHUTHOM MHIYKIWN Pa3JIMYHBIX MOJIEH; XapaKTep JIMHUM UHIYKIIMA MATHATHOTO IOJIS U JIMHUM HAIPSKEHHOCTH DJICK-
TPUYECKOTO ITOJIS;
e 0000mmaTh pe3yabTaThl HAOIIOIEHUH U TEOPETHUECKUX MOCTPOSHHIA;
® [IPUMEHSATH [OJyYSHHbIE 3HAHUS ISl 0OBSCHEHUS SBICHUHN U ITPOIECCOB.



TemaTHYecKkoe NJIaHUpPOBaHUe 8 Kiace:

Ne Tema KosmmuecTBo 4acoB no
nporpamme
IlepBoHaya/ibHbIE CBEIEHUsI 0 CTPOEHUH BelllecTBA. 6
69. PazBuTHe B3rIIs110B Ha CTPOCHKE BelecTBa. MOJIEKYIIbI. 1
70. JBmwxenne monekyi. Auddysus. 1
71. B3anmMopeiicTBre MOJIEKYII. 1
72. CmaunBanue. KanwuisipHble sBJICHUS. 1
73. CtpoeHue ra30B, JKUJIKOCTCH U TBEPIBIX TEI. 1
74. IlepBoHaYyaJIbHBIE CBEICHUS O CTPOCHUHU BEILIECTBA. 1
MexaHu4eCKHe CBOICTBA )KIIKOCTeH, ra30B H TBEPABIX Tel. 12
75. JaBnenue xxugKocTei u ra3oB. 3akoH Ilackas. 1
76. JlaBieHue B )KMAKOCTH U rase. 1
17. CooOmraromnumecs COCy/bl. 1
78. ['upaBnuueckas mMamuHa. [ 'uapaBanyeckuil npecc. 1
79. ATMochepHOe TaBJICHHE. 1
80. JleiicTBHE )UAKOCTH U Ta30B HA OTPYKEHHOE B HUX TEJIO. 1
81. [TnaBanue cynoB. Bo3gyxoraBanue. 1
82. KonTponbnas pabota no Teme «MexaHWdecKue CBOMCTBA KHUAKOCTEH U ra30By. 1
83. JlaboparopHast pabora Ne 1 «M3mMepeHre BHITATKUBAIOIICH CUIIBD). 1
84. JIaGoparopHas pabota Ne 2 «3yueHne ycaoBUi IJIaBaHUS TEID. 1
85. Crtpoenue TBEPABIX Ten. Kpucramimueckue u aMmopdHbIE Tea. 1
86. Hedopmarius TBepasix Ten. CBOMCTBA TBEPABIX TEII. 1
TenJioBble sIBJICHUS. 12
87. TennoBoe nmxeHue. Temneparypa. 1
88. Buytpennss sHeprus. CrnocoObl H3MEHEHHsI BHYTPEHHEN SHEPruM. 1
89. TermmonpoBoTHOCTb. 1
90. Konekuus. U3nyuenue. 1
91. KommuectBo TemnoTel. Y aenbHas TEIUIOEMKOCTE BEIIECTBA. 1
92. Pemienue 3amgau. 1
93. VY nenbpHas TENI0Ta CropaHus TOIUIUBA. 1
94, [1epBblil 3aKOH TEPMOTMHAMMKH. 1
95. Pemenue 3amau. 1
96. KonTponbHas padota o Teme «TeroBbie IBICHUS. 1
97. JlaboparopHas pabota Ne 3 «CpaBHEHHE KOIMUYECTBA TEIIJIOTHI PU CMEIINBAHUE BO- 1
JIbl Pa3HOM TEMIEPATYPhI».
98. JlabopaTtopHas padota Ne 4 «l3mepeHne yaenbHON TEIIIOEMKOCTH TBEPIOTO BEIlle- 1




CTBa».

M3meHeHne arperaTHbIX COCTOSIHMH BeleCTBA. 6
99. IInaBneHue u oTBEp/ieBaHUE KPUCTAIIIMUECKUX BEIIECTB. 1
100. Pemenue 3amauy. 1
101. Hcnapenune u KoHaeHCAIuS. 1
102. Kunenue. Y nenpHas TemioTra mapooOpa3oBaHHMs. 1
103. BrnaxxHocTth Bo3yxa. 1
104. KontposbHas padota no teme «VI3MEHEeHHE arperaTHbIX COCTOSIHUM BEIIECTBAY. 1
TenJioBble CBOHCTBA Ia30B, JKUJAKOCTEl H TBEPAbIX TeJl. 4
105. CBs3b MEX/ly TapaMeTpaMu coCTOsiHMSI ra3a. [IpuMeHeHne ra30B B TEXHHKE. 1
106. TennoBoe pacimMpeHre TBEPAbIX TEN U KUIKOCTEH. 1
107. [IpuHumn paboThl TEIUIOBBIX ABUTaTenel. JIBUrarenb BHYTPEHHEIO CTOPAHMUSL. 1
108. ITapoBas TypOuHa. 1
DJIeKTpUYeCcKHe SIBJIEHHUS. 6
1009. DIEeKTPUYECKU 3apsijl. DIEKTPUUECKOE B3aUMOCICTBHE. 1
110. JlenmumocTs nekTpuyeckoro 3apsna. CTpoeHue aToma. 1
111. DJIeKTpU3aIus Tel. 1
112. Onexkrpuueckoe noe. JIMHUN HaNpsHKEHHOCTH 3JIEKTPUUECKOTro MOJIs. 1
113. [IpOBOTHUKY M AUDIIEKTPUKMU. 1
114. KonTtposnbHas pabota no TeMe «JIeKTPUIECKHUE SIBICHUS». 1
DJIeKTpUUYeCKHii TOK. 14
115. OnekTpuuecKkuii TOK. MICTOUHHMKH TOKa. 1
116. JleficTBHE DIEKTPUIECKOTO TOKA. 1
117. DNeKTpUYECKas 1eMb. 1
118. Cuna toka. AMnepmerp. JJabopatopnas padora Ne 5 «COopka 351eKTpHUeCcKoi LenH 1
Y M3MEpEeHHe CHIIbI TOKA Ha Pa3JIMYHBIX €€ yJacTKax».
119. Onexrpudeckoe HanpsbkeHue. BoastMerp Jlaboparophas pabota Ne 6 «3mepenue 1
HaNPSDKCHUS Ha Pa3IMYHBIX yYacTKaxX M.
120. ConpoTuBieHue npoBoAHMKa. 3akoH OMa Juisl y4acTKa LEMH. 1
121. JlaGoparopHas pabota Ne 7 «M3mepeHne conpoTUBIEHUS TPOBOJIHUKAY. 1
122. Pacuer conporuBnenus npoBoaHuka. Peocratsl. JlaboparopHas padora Ne 8 «Perymnu- 1
pOBaHUE CHJIBI TOKA B IIETIH C MTOMOIIBI0 PEOCTATaY.
123. [TocnenoBarensHOE CoeNMHEHHE MPOBOAHUKOB. JIabopaTtopHas pabora Ne 9 «3yye- 1
HUE N10CIIEI0BATEIbHOIO COSAMHEHHS] TIPOBOIHUKOBY.
124. [TapannensHOE COeTMHEHNE TPOBOTHUKOB. 1
125. Pemenue 3ana4. 1
126. MONIHOCTD JEKTPUIECKOTO TOKA. 1




127.

Pabora anekrpudeckoro Toka. 3akon Jlxoyms-Jlenna.

1

128. KonTtposnbHas pabora 1o temMe «IJIeKTPUIECKUN TOKY. 1
MarHuTHbIe SIBJIEHHUS. 8

129. [TocTostHHBIE MArHUTHI. MarHUTHOE TOJIE. 1
130. JlaGopaTtopHas pa6ota Ne 10 «3ydeHre MarHUTHOTO OIS TOCTOSIHHBIX MarHUTOBY. 1

MarunuTHoe 1noje 3eMu.

131. MarsnuTHoO€ 1oJjie JIeKTPUIECKOT0 TOKA. 1
132. [IpumMeHeHre MarHUTOB. 1
133. JleficTBHI MAarHUTHOT'O 10JIsE HA IPOBOJIHUK C TOKOM. 1
134. DNIEeKTPOABUTATEIIb. 1
135. [ToBTOpeHMe 1 0600IICHNE. 1
136. KonTponbHas pabota no Teme « 9J1eKTPOMarHUTHBIE SBICHUS. 1




Ne [ara Kosaun4vecTBO yacos, Tema ypoka
ypo 1o o o 1o OTBOIMMBbIX HA U3Yy-
Ka | miany | dakry | miany | dakrty YyeHHe TeMbl.
8A 8A 8b 8b 3 IlepBoHaYaJIbHbIE CBEICHHUA O CTPOCHHUH BellecTBA.
69. 1 Pa3BuTue B3I 10B HA CTpOEHHUE BeliecTBA. MOJIEKYJIbI.
70. 1 JBmwxenue monekyi. duddysus.
71. 1 B3aumopeiicTBue MOIeKyI.
72. 1 CwmauuBanue. Kanusuisipasie siBICHUS.
73. 1 CTpoeHue ra3oB, )KUJIKOCTEH U TBEPIbIX TE.
74. 1 [lepBoHavasibHbIE CBEJIEHUS O CTPOECHUU BEIIECTBA.
12 MexaHn4yecKHue CBOMCTBA KHAKOCTEH, ra30B H TBEP/bIX TeJl.
75. 1 JlaBneHwue xuaKocTei u ra3oB. 3akoH Ilackans.
76. 1 JlaBlieHME B )KUJIKOCTH U Ta3e.
17. 1 CooOmaromnuecs CoCyabl.
78. 1 I'mppaBinyeckas mamnHa. ['uapasinyeckuii npecc.
79. 1 ATMOC(epHOe 1aBIeHHE.
80. 1 JelicTBHE )KUIKOCTU U Ta30B HA OTPYKEHHOE B HUX TEJIO.
81. 1 [TnaBanue cynoB. Bo3ayxomnaBaHue.
82. 1 Kontposnbnas pabota mo teme «MexaHnuecKre CBOMCTBA KUIKOCTEH U ra30By.
83. 1 Jlaboparopnas pabota Ne 1 «M3mepeHre BHITATKUBAIOIICH CUIIBDY.
84. 1 JlaGopatopHas pabota Ne 2 «/3yueHue ycroBHii IIaBaHUS TEI.
8b. 1 Crtpoenue TBEpABIX Ten. Kpucrammueckue u amopdHbIE Tena.
86. 1 Hedopmarus TBepabix Ten. CBONCTBA TBEPIBIX TEI.
12 TenJioBble sIBJICHUS.
87. 1 TemoBoe nBuxkeHue. Temneparypa.
88. 1 Buytpennss sHeprusi. CnocoObl H3MEHEHUS! BHYTPEHHEH SHEPTUH.




89. 1 TemionpoBoAHOCTB.

90. 1 Koneknus. U3mydenue.

91. 1 KonnuecTBo TemnoTsl. Y aenbHas TeIIOEMKOCTh BEIIECTBA.

92. 1 Pemenue 3anay.

93. 1 VY nenbHas TemI0Ta CropaHusl TOIJINBA.

94. 1 ITepBblii 3aKOH TEPMOAMHAMUKH.

95. 1 Pemenue 3anau.

96. 1 Konrtponbnas padora no reme «TenoBbie SBICHU.

97. 1 Jlaboparopnas padota Ne 3 «CpaBHEHHE KOJIMYECTBA TEIUIOTHI IIPU CMEIIMBAHUE BObI

pasHoOl TeMIIepaTyphl».

98. 1 Jlabopatopnast pabora Ne 4 «3mepenue yaenbHOM TeITOEMKOCTH TBEPAOTO BEIIECTBAY.
6 H3MeHeHne arperaTHbIX COCTOSIHMI BellecTBa.

99. 1 [TnaBnenue u oTBepAEBaHNE KPUCTAIIMUECKUX BEIIECTB.

100. 1 Pemenne 3anau.

101. 1 HcnapeHne 1 KOHIEHCaIHs.

102. 1 Kunenue. Y nenbHas TemniaoTta napooOpa3oBaHusl.

103. 1 BrnaxsocTs Bo3IyXa.

104. 1 KonTponbhast padota no teme «/3MeHeHue arperaTHbIX COCTOSIHUM BEILIECTBaY.
4 TenuioBbIe CBOKCTBA I'a30B, KUAKOCTEH U TBEPIAbIX TeJ.

105. 1 CBs13p MeX1y MapaMeTpaMu cOCTOSIHUS ra3a. [I[pumeHeHne ra3zoB B TEXHUKE.

106. 1 TemioBoe paciinpeHre TBEPAbIX Tel U KUAKOCTEH.

107. 1 [Tpuniun paboThl TEIUIOBBIX JBUTATENel. J[BUraresib BHYTPEHHETO CrOpaHUsI.

108. 1 [TapoBas TypOuHa.
6 DJIeKTPHUYECKHE SBJICHUS.

1009. 1 DNeKTpUUeCKU 3apsy. DIEKTPUIECKOE B3aUMOEICTBHE.

110. 1 Jenumocts 3nekTpruyeckoro 3apsaa. CTpoeHue aToma.




111.

1 DJneKTpu3anus Ted.
112. 1 DnekTpuyeckoe noJie. JIMHUKM HAPSYKEHHOCTH SJIEKTPUYECKOTO MOJIA.
113. 1 [TpOBOAHMKY U TUAIIEKTPUKH.
114. 1 KonrtpomnbHas padora no reme «IJIEKTPUIECKHUE SIBICHUSY.
14 DJIEKTPHYECKHUI TOK.
115. 1 OnexkTpuueckuil ToK. MIcTOUHMKH TOKa.
116. 1 JleiicTBHE 31EKTPUUECKOTO TOKA.
117. 1 DJleKTpuYecKas 1elb.
118. 1 Cuna Ttoka. Ammepmertp. JlabopatopHast padora Ne 5 «COopka dJIEKTPHUSCKOH TeTH U
U3MEPEHHUE CUJIbl TOKA Ha PA3JIMYHbIX €€ yUacTKax».
1109. 1 Onektpuueckoe HanpskeHue. Boiastmerp JlabopaTopHas padora Ne 6 «M3mepenue
HaNpsDKEHUs Ha Pa3JIMYHbIX yYacTKaxX LIEMn.
120. 1 ConpoTusieHue NpoBoAHMKA. 3akoH OMa JIsl yyacTka LeMu.
121. 1 JlaGopatopHas padota Ne 7 «M3MepeHue conpoTHBIIEHHS TPOBOIHUKA.
122. 1 Pacuet conporuBnenus npoBoguuka. Peocratsl. JlJabopaTopnas padora Ne 8 «Perymnupo-
BaHME CHJIBI TOKA B IIEMTU C IOMOIIBIO0 PEOCTaTay.
123. 1 [TocnenoBarenbHOE coeTMHEHHE IPOBOJHUKOB. JlabopaTopHas padota Ne 9 «3yuenue
MIOCJIETIOBATEIFHOTO COETMHEHHSI TPOBOTHUKOBY.
124, 1 [TapannenpHOE COeTMHEHNE TPOBOIHUKOB.
125. 1 Pemenue 3anau.
126. 1 MOIIHOCTB 31EKTPUYECKOTO TOKA.
127. 1 Pabota snekrpuueckoro Toka. 3akoH Jxoynsa-JIenna.
128. 1 KoHnTtponbHas pabota mo teme «INEKTPUIECKUN TOK.
8 MarHuTHbIe sIBJICHHUS.
129. 1 [TocTosiHHBIE MarHUTHI. MarHuTHOE MOJE.
130. 1 JlabopaTtopnas pabota Ne 10 «M3ydeHre MarHuTHOTO OISl TOCTOSTHHBIX MarHUTOB.
MarnuTHoe nojue 3emiu.
131 1 MaruuTHoE 1oJIe 3JEKTPUIECKOrO TOKA.




132.

IIpuMeHeHre MarHuToB.

1
133. 1 JlelicTBUIA MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
134. 1 ONeKTpOoABUTATED.
135. 1 [ToBTOpenue u o6oOIIEHHE.
136. 1 KoHTposbHast paboTta 1mo Teme «JIeKTPOMAarHUTHBIE SIBJICHUS.




MyHnunumnagbHoe OI0KeTHOE 00111e00pa3oBaTeNibHOE yupexkaeHue I. Y nbssHoBcKa «Cpeansist mkoiaa Ne 9y
VYTBEPXJ[AIO
Jlupexmop wixkovi
H.I'. [lenvbyosa
Tlpuxaz Ne90om 30..08 20232

Pabouas nporpamma no pusuke 1 9 kiaacca

CocraBurtennb: Jlepanos C.E., yuntesanb ¢pusuku
KonuyectBo yacoB o yuebnomy miany: 102 gaca,3 yaca B HeJlemto

[Iporpamma: ®uszuka 7-9 kiaccel : pabouas nporpamma k guauu YMK H.C. Ilypsimesoit, H.E. Baxeesckoit / Ilypsimea H.C. - M.
:dpoda, 2017.
VYyeonuk: H.C. Ilypeimesa, H.E. Baxxeesckas , B.M. Yapyrun / ®usuka 9 knacc. 8-e uzj., crepeorur. - M.:JIpoda, 2020 r.
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Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4e0HOI0 MpeaAMeTa

JINYHOCTHBIMH pe3yJbTaTaMHi U3YUYCHUA IIPEAMETA «Pu3uKay ABISIIOTCSI CICOYIOUIUEC:

(bopMHpOBaHKE OTBETCTBEHHOT'O OTHOILICHHS K YUEHHUIO, TOTOBHOCTH K CAMOPa3BUTHIO, OCO3HAHHOMY BBIOOPY C Y4E€TOM MO3HABATEIbHBIX HHTEPECOB;
(dbopMHEpOBaHKE 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U YYUTHIBAIOIIETO MHOT00Opa3ue COBpeMEHHO-
ro MHpA;

yOeXIeHHOCTh B BO3MOXHOCTH IO3HAHUS NPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOr'0 MCIIOJIb30BAaHUS JOCTHXKEHUM HAyKHW M TEXHOJOTHM JJIs aJbHEHIIero
Pa3BUTHS YEJIOBEUECKOI0 OOIIECTBA, OTHOIIEHUE K (PU3HKE KaK 3JIEMEHTY OOI1eYeI0OBEeUECKON KyJIbTYpbI;

CaMOCTOSITEJILHOCTD B IPUOOPETEHNN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

OCO3HAHME POCCUHCKOM Ipa)kIaHCKOW WACHTHYHOCTH; YyBCTBA NATPHOTU3MA, JTFOOBH K CBOEH MECTHOCTH, CBOEMY PErHOHY, CBOEH cTpaHe;

MOTHBAIMs 00pa30BaTEIbHON JAESITEILHOCTH HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOIO MOJIXO0/4;

(bopMHpOBaHKE LICHHOCTHBIX OTHOIIEHUH JIPYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUNA U U300peTeHUH.

MertanpeaMeTHbIM Pe3yJbTaTOM H3y4YeHHs Kypca «Dusukay sBisercs popMupoBaHUE YHUBEPCAIBbHBIX yueOHbIX neicTBuil (YVY ).
Pezynamuenvie YY/I:

CaMOCTOSITENIbHO NPUOOPETaTh HOBBIC 3HAHMS U MPAKTUUECKUE YMEHHUS;

YIPABIIATh CBOEH MO3HABATEIBLHOM JESITEIBHOCTHIO;

OpPIraHHU30BbIBAThH CBOO IE€ATEIBHOCTD;

OIIPENeJIATh LIEIH U 33a4H y4eOHOH NesATeIbHOCTH;

CaMOCTOSITENIbHO OOHApYKUBaTh U (HOPMYIMPOBATH yUeOHYIO MPOOIEMY;

BBIIBUTATh BEPCUU PEILLIEHUS TPOOJIEMBI;

COCTABJISATh MHIUBUAYaJIbHO WX B TPYIIIE IJIaH PELIeHUs IPoOeMbl (BBIOJIHEHUS TPOEKTA);
BBIOMpATh CPEACTBA JOCTUKEHUS 1I€JIM ¥ IPUMEHSTh UX Ha MPAKTUKE;

OLICHUBATbH JOCTUTHYTBIE PE3YJIbTaTHI.

Ho3nasamenvnoie YY/[:

aHAJIM3UPOBaTh, CTPYKTYPHUPOBaTh MH(OPMAIIHIO, (DAKTHI U SBICHUS;

BBISBJISTH IPUYMHBI U CIEACTBUS IPOCTHIX SIBJICHUI;

OCYILIECTBIATh CPAaBHEHUE U KJIaCCU(PUKALINIO, CAMOCTOSTEILHO BBIOMpasi KpUTEPUHU AJISI YKAa3aHHBIX JIOTHUECKUX ONeparuii;

CTPOMTD JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBIEHUE IPUUYNHHO-CIIEACTBEHHBIX CBSI3EH;

CO3J/1aBaTh CXeMaTHYECKHE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;

COCTaBJIATh TE3UCHI, IPOCTHIE U CIOKHBIE IIJIaHbl U3YYEHHOT'O TEKCTA;

peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOTO BUA B IPYroM (Tabiuily B TEKCT U T. 11.);

OTIpeIEISATH BO3MOKHbIE HCTOUHUKH HEOOXOIMMBIX CBEACHUM, TPOU3BOAUTH MOUCK HHPOPMAIIUH, AaHAJTU3UPOBATh U OLIEHUBATh €€ TOCTOBEPHOCTH;
MIPEJICTaBIATh COOpaHHYI0 HHPOPMAIMIO B BUE BHICTYIUICHUS WU PE3CHTALlUU.

Kommynuxamuenwvie YY/[:

CaMOCTOSITENTLHO OPTaHU30BbIBaTh YU€OHOE B3aUMOJICHCTBUE B TPYIITE (OMpenesITh 00IIre IeNU, paclipelesITh POJIv, T0TOBAPUBATHCS IPYT C APYTOM);
B JIUCKYCCUU YMETb BBIABUHYTH apTyYMEHTHI U KOHTPapTyMEHTHI;
aJICKBaTHO UCIIOJIb30BaTh PEUEBbIC CPEACTBA JJI JUCKYCCUM U apTYMEHTAIIMU CBOEH MO3UIUY;



YUUTBCA KPUTUIHO OTHOCUTHCA K CBOEMY MHCHHUTIO, C JOCTOMHCTBOM IIPU3HABATH OI_HI/IGO‘-IHOCTL " KOPPCKTUPOBATH €TI0,
MMOHUMAsI TTO3UIINIO APYTOTo, Pa3ndaTh B €ro PeUn: MHCHHE (TOUKY 3PEHHS ), T0Ka3aTeIbCTBO (apTYMEHTHI), (PaKThl (TUIIOTE3bI, aKCHOMBI, TEOPHUH);
YMCTDb B3ITIAHYTh Ha CUTyallUIO C HHOU MO3UIUU U JOTOBApPUBATHCA C JIFOAbMU MHBIX HO3HHHI>1.

IIpenmMeTHBIM pe3yabTATOM H3yUeHUS Kypca «Pusnkay SBiseTcs: cPOpPMYIUPOBAHHOCTD CACAYIOIINX YMEHUA:

OOBSICHATS, JUISL YeTO U3YYAIOT (PU3HUKY;

(dbopMUpOBaTh MPEICTABICHUS O 3aKOHOMEPHOU CBS3H U MO3HAHUU SIBJICHUN MPUPOJIBI; O CUCTEMOOOpa3yoliell posid (GU3NKU AJIs pa3BUTHSI APYTUX €CTe-
CTBEHHBIX HAYK;

¢dbopMHpOBaTh MepBOHAYAIbHBIC MPEACTABICHUS O (U3MUECKOM CYHITHOCTHU SIBICHUN MPUPOABI (TEIIOBBIX, AIEKTPOMArHUTHBIX, ONITUYECKUX ), BUJIaX MaTe-
puH (BELIECTBO U MOJIE), YCBAUBATh OCHOBHBIC WU aTOMHOTO CTPOCHUS BEIIECTBA, OBJIA/IEBATh MOHATUIHHBIM alllapaTOM U CUMBOJIHUYECKUM SI3BIKOM (PH-
3UKH;

npuoOpeTaTh OMBIT MPUMEHEHHsI HAyYHBIX METOJIOB TO3HAHUS, HAOMIOeHNU (PU3NYECKHUX SBJICHUH, MPOCTHIX 3KCIIEPUMEHTAIBHBIX HCCICIOBAHUHN, Mps-
MBIX U KOCBEHHBIX U3MEPEHUH C HCIIOIb30BAHUEM N3MEPUTENBHBIX TPHUOOPOB, MOHUMATh HEU30EKHOCTD MOTPEIIHOCTEH THOO0BIX H3MEPEHU;

MOHUMATh (PM3MYECKUE OCHOBBI M MIPUHIIUI ACHCTBHS MAIIHMH U MEXaHU3MOB, CPEJICTB MEPEIBIKCHHS U CBSA3H, OBITOBBIX IPUOOPOB, IPOMBIIIJICHHBIX TE€X-
HOJIOTUYECKHUX MPOLIECCOB, BIUSIHUE UX HA OKPYKAIOIIYIO CPEly, OCO3HABATh BO3MOYKHbBIE MPUYMHBI TEXHOTEHHBIX KaTacTpod;

OBJIa/IEBaTh OCHOBaMH 0€30TIaCHOTO MCIIOJIb30BAaHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX JIEKTPHUECKUX M MArHUTHBIX IMOJIEH, SJIEKTPOMAarHUTHBIX M 3BYKO-
BBIX BOJIH, MOHU3UPYIOIINX U3TYyYSHHH BO N30ekKaHUe UX BPEIHOTO BO3JICHCTBUS HA OKPYKAIOUIYIO CPEAY H OPraHU3M YelIOBEKa;

(bopMHPOBATH TEOPETHUECKOE MBIIIJICHHE Ha OCHOBE YMEHHUS YCTaHABIMBATH (PaKThI, Pa3JIn4aTh MPUUHBI U CIEACTBUS, CTPOUTH MOJEIH U BBIIBUTATh T'H-
MOTE3bl, BEIBOJUTH U3 IKCIIEPUMEHTAIBHBIX (DAKTOB U TEOPETUUECKUX MOJIeNel (pU3NUeCcKHe 3aKOHBI;

pa3BUBaTh YMEHHE IUTAHUPOBATHh B IMIOBCEIHEBHOW KXH3HH CBOM JICHCTBHSI C MPUMEHEHHEM MOJYYCHHBIX 3HAHMH 3aKOHOB MEXAHHKH, SJIEKTPOIMHAMHUKH,
TEPMOJIMHAMUKH U TEIJIOBBIX SBJICHUH C LIENbI0 COEPEKEHUS 3/10POBbS;

OOBSICHATH 3HAUYEHHUE KITIOUYECBBIX TOHIATHH.

K xoHny 9 ki1acca B pe3y/bTaTe 0CBOCHHS IPOrPaMMBbI 110 (PU3HKe 00y4AIOIINIICA HAYYHTCH:

coOmro1aTh MpaBuiia 6€30MacCHOCTH U OXPaHbI TpyAa Mpu padboTe ¢ yueOHbIM U JIa00paTOPHBIM 000PYI0BAHHUEM;

XapaKTepu30BaTh MOHATHS (CHCTEMa OTCUeTa, OTHOCUTEIbHOCTh MEXaHHMUECKOTO JIBH)KEHUS, HEBECOMOCTb U MEPErpy3KU, MEXaHUUECKUE BOJIHBI, 3BYK, HH-
(bpa3ByK U yIbTpa3BYyK, HJIEKTPOMArHUTHBIE BOJHBI, WH(PpPAaKpaCHBIE BOJIHBI, YIbTPA(PHOICTOBBIEC BOJIHBI, PEHTT€HOBCKOE M3JIy4YEeHHUE, IIKAJIa dJIEKTPOMar-
HUTHBIX BOJIH, CIIEKTPbI HCITYCKAaHUS U MOTJIOMIEHUS; albga-, 6eTa- 1 raMMa-u3J1yuyeHHsl, U30TOIBI, siIepHast U TEPMOsIepHAst SHEPIeTHKA);

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE INMPSMOJIMHEHHOE JIBUKECHHE, PABHOYCKOPEHHOE MPSMOJMHEHHOE IBIKEHHE, CBOOOJHOE IMajicHUE
TeJ, PaBHOMEPHOE JBM)KEHUE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, paBHOBECHE MaTepUaIbHOW TOUKH, PEaKTHBHOE JIBUKEHUE, HEBECOMOCTb, KoyeOa-
TeNbHOE JBMKEHNE (TapMOHUYECKHE KOJIeOaHNs, 3aTyXalolnue KojieOaHusl, BRIHYK/ICHHbIE KOJIeOaHMs), pe30HAHC, BOJTHOBOE JBHKEHHUE (3BYK), OTPAKEHUE
3BYKa, IUCHEPCHUs CBETA,0TPAXKEHHE M MPETOMIIEHUE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETA, CJIOXKEHHME CHEKTPAIbHBIX I[BETOB, €CTECTBEHHAs pa-
JTMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHUYATOTO CHEKTpa M3IYyYCHHUS 10 ONMHCAHWIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPY FOIINX
IaHHOE (PU3UYECKOe SIBIICHUE;

OIMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (U3WUYECCKHE SBICHUS, HCIONB3Ys (pU3MUeCcCKue BETHMUUHBI (CPEeIHIS 1 MTHOBEHHAs CKOPOCTh Tella IMPH HEPaBHO-
MEPHOM JBM)XEHUH, YCKOPEHHE, NepeMelIeHHe MPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUXEHUH, LIEHTPOCTPEMUTEIBHOE YCKOpPEHHE, YIJIoBasl CKO-
POCTB, TIepeMelIeHHe, TPOHIEHHBIN yTh U CKOPOCTH NP KPUBOJIMHEWHOM JIBHKCHHH, CHJIA TSDKECTH, YCKOPEHHST CBOOOIHOTO Ta/IEHHsI C YIeTOM 3aBHCH-
MOCTH OT UIMPOTHI MECTHOCTH, BEC TeJla, LIEHTP THKECTU TBEPJOTrO TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHWYecKas paboTa U MOIHOCTh, MOTEHIHAIb-
Hasl PHEPIUs, KWHETHYECKasi YHEPTHs, MOJIHAs MEXaHUYecKasl SHEprus, MepruoJ U 4acToTa KojeOaHul, Meproj MaTeMaTHUYeCKOro U MPYKUHHOTO MasTHU-
KOB, JITMHA BOJIHBI, TPOMKOCTb M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTeNb MPEJIOMIICHUS CPENibl); PU OMHMCAHUM MPABHIBHO TPAKTOBATH (hPU3NUECKUN



CMBICJI UCTIOJIb3YEMBIX BEJIIMYHMH, UX 0003HAUYEHUS U eIUHHIIBI (PU3NUECKUX BETUUMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYNHY
C IpYrMMH BEJINYMHAMY;
XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS M MPOIECCHI, HCIIOIB3Ys 3aKOH COXPAHEHHS HEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHUS, TPUHIHII CY-
NIEPIIO3ULIMN CUJI, TPUHLIMII OTHOCUTENBHOCTH [ 'anuiies, 3akoHbl Hp0TOHA, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEJIOMIICHUS CBETa, 3aK0-
HBI COXpPAHEHUS 3apsI0BOr0 U MacCOBOTO YHCEN NPU SACPHBIX PEaKIUsIX; IPH 3TOM pazInyuaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA M €r0 MaTeMaTU4ecKoe
BBIPAKCHHUE;
OOBSICHATH (PU3NYECKHE MPOLIECCH U CBOWCTBA TEJI: BBIABIATH IPHUYMHHO CIIEJCTBEHHBIC CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IaroB ¢ ONOPOH
Ha 2—3 U3y4EeHHbIX CBOMCTBA (PU3MUECKUX SBICHUHN, PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemaTh pacyeTHbIe 3a/aur (OMUPAIOLINECs Ha CUCTeMY M3 2—3 ypaBHEHMI), UCHOJB3Yys 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE (PU3NUECKUE BEIWYHHBI: Ha
OCHOBE aHaJIM3a yCJIOBHUSA 3aJ[auyl 3alMChIBaTh KPaTKOe YCJIOBUE, BHIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE JUIsSl €€ PEeLICHUs], IPOBOAUTL PacdeThl U
OLIEHUBATh PEATMCTUYHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NIECKON BETUUNHBL;
IIPOBOJIUTH OIBITHI 10 HAOJIIOIEHUIO (PU3UUECKUX SIBICHUH MM (PU3UUECKUX CBOMCTB Tl (M3ydyeHHe BTOPOro 3akoHa HploTOHa, 3aKOHA COXpaHEHUs SHEp-
I'MH; 3aBUCUMOCTh IIepHoa KoyieOaHU IPY>KMHHOT'O MasiTHHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT aMIUIUTY bl MaJIbIX KoJieOa-
HUI): CaMOCTOATENIEHO COOMPATh YCTAHOBKY M3 N30BITOYHOIO Habopa 000py10BaHMSL; OIIUCHIBATH XO/1 ONbITa U (POPMYJIMPOBATH BHIBOJIBL;
MIPOBOJIUTH MPH HEOOXOIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUI, OTpeIeysisl cpeiHee 3HAaYCHHE U3MEPSIeMOM BeTTMUMHBI; 000CHOBBIBATH BHIOOD CITOCO0a M3Me-
PEeHUS/U3MEPUTEIBHOTO TPUOOPA;
MIPOBOJIUTH MCCIIEIOBAHNE 3aBHCUMOCTEH (PM3NYECKUX BEIMYMH C MCIIOJIB30BAaHUEM MPSMBIX U3MEPEHH (3aBUCUMOCTD ITyTH OT BPEMEHH IPH PABHOYCKO-
PEHHOM JIBM)KEHUM 0€3 HauaJlbHOM CKOPOCTH; MepHoja KojeOaHUl MaTeMaTHUYeCKOro MasiTHUKA OT JUIMHBI HUTH): CAMOCTOSATENBHO COOMpPATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTATHI NOTYYCHHOW 3aBUCUMOCTH (PH3MUECKUX BEIMYHMH B BUE TAaOIHII U TPa(UKOB, 1€1aTh BEIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHMS,
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIMUMH (CPEAHSsS CKOPOCTh M YCKOPEHME TeJla IPU paBHOYCKOPEHHOM JIBUXKEHUH, YCKOpEHHE CBOOOIHO-
ro MaJeHus], 4acToTa U NMepuo] KojaeOaHui MaTeMaTHUECKOr0 U MPYKUHHOTO MAasTHUKOB, paAMOAKTUBHBIA (POH): IUIAHUPOBATh U3MEPEHHUS; COOMPATh IKC-
[IEPUMEHTAIbHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKIUH; BBIYUCIIATh 3HAUEHNUE BEIIMUYMHBI U aHATU3UPOBATH ITOIYYEHHBIE PE3YJITATHI C y4ETOM
3a/IaHHOM ITOTPEIIHOCTH U3MEPEHUH;
co0uro1aTh MpaBuia 6e30MacHoro Tpyaa npu padbote ¢ 1abopaTopHbIM 000PYAOBaHUEM;
pa3anyaTh OCHOBHBIE MPU3HAKN U3YYEHHBIX (PU3NUYECKUX MOJENIEN: MaTepralibHasl TOUKa, aOCOIIOTHO TBEPAOE TEJO, MJIaHEeTapHas MOJIEb aTOMa, HYKJIOH-
Has MOJIEJIb aTOMHOTO S1pa;
XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX ONMUCAHUS (B TOM YHCIE: 3XOJOT, MEPHUCKOI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUS O CBOMCTBAaX (PU3MYECKHX SBICHMH M HEOOXOJMMble (U3NYECKHE 3aKOHOMEPHO-
CTH; UCIIOJIb30BaTh CXEMbI U CXEeMAaTUYHbIE PUCYHKH MU3yYEHHBIX TEXHUUECKUX YCTPOUCTB, H3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPU
peleHny y4yeOHO-TPAKTUYECKHUX 3a/1a4; MPUBOAUTH MPUMEPHI IPAKTUYECKOTO UCIOIb30BaHNs (PU3NUYECKUX 3HAHUI B MOBCEAHEBHOM XKHU3HU Ui oOecrie-
YeHHsI O€30MaCHOCTH IPpU OOpaIEHNH ¢ MPUOOPaMH M TEXHUYECKUMH YCTPOWCTBAMU, COXPaHEHHMsSI 3J0POBBS U COOIOIEHHS HOPM DKOJIOTMYECKOTO MOBe-
JICHUS B OKPYKAIOILEH Cpelie;
MIPUBOIUTH TPUMEPHI BKJIa1a poccuiickux (B ToMm gucie: K.O. [unonkosckuii, C.I1. Kopones, JI./1. Banenko,, .B. KypuaToB) u 3apyOexHBIX (B TOM UHC-
ne: U. Heroton, JIx. Makcgenn, I'. I'epu, B. Pentren, A. bekkepens, M. Cknonosckast-Kropu, 3. Pesephops) yueHbIX-(pHU3HKOB B pa3BUTHE HAyKH, 0OBsIC-
HEHHE MPOLIECCOB OKPYKAKOLIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTH;
co3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIBKUX UCTOYHUKOB, IPAaMOTHO UCIIOJIb3YsI MOHATHIHBIN arm-
napaT U3y4aeMoro paszeina (GU3NKU U COIPOBOKAAs BBICTYIIJICHUE IIPE3EHTALUEH C yUeTOM OCOOCHHOCTEN ayJUTOPUH.

OO0yyaromuiicst MOJTY4YUT BO3MOKHOCTb HAYYMThCSH:



e 0CO3HABaTh IICHHOCTb HAyYHBIX HCCICIOBAHUN, POJIb (QU3UKU B PACHIMPEHHUHU MPEICTABICHUI 00 OKpYyXKarollleM MUpPE U €€ BKJIAJ B YIyYlIeHHE KauyecTBa
KW3HU;

UCTIOJIb30BaTh MPUEMBI IIOCTPOCHUS (PU3HMUECKUX MOJIENICH, MONCKa U (POPMYITUPOBKH JJOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3

e ¥ TEOPETUYECKHX BBHIBOJOB HA OCHOBE SMIIMPHUYCCKH YCTAaHOBJIEHHBIX (haKTOB;

e CPaBHMBATh TOYHOCTb U3MEPEHUS (PU3MUECKUX BEIMYHMH [0 BEIMUYUHE UX OTHOCHTEIBHON MOTPEIHOCTH MTPH MPOBEACHUH MPSIMBIX U3MEPEHUH;

e  CAMOCTOSITENILHO NMPOBOJHTH MPSIMbIE U KOCBCHHBIE U3MEPEHHS M MCCIIEI0BAaHNS (PU3MYECKUX BEIMUUH C UCIIOJIH30BAHMEM Pa3IMYHBIX CIIOCOOOB M3Mepe-
HUS (PU3NYECKUX BEJIWYMH, BHIOMPATh CPEICTBA M3MEPEHHs C YYETOM HEOOXOIUMON TOYHOCTH M3MEpEHH, 0O0CHOBBIBATH BHIOOp crocoba m3MepeHus,
aJICKBaTHOT'O MIOCTABJICHHOM 3a/1a4€, TPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB;

e BOCIPUHHUMATH UHPOPMALHUIO (PU3NYECKOTO COJCPIKAHUS B HAYYHO-TIOMYJIAPHON JIUTEPAType U CPEACTBAX MACCOBOM MH(POPMALUU, KPUTHUECKU OLCHH-
BaTh MOJTYYECHHYIO HH(POPMAINIO, aHATM3HUPYS €€ CO/IepKaHUE U JaHHbIe 00 HCTOYHHKE HH(OPMALIUH;

e CO03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS O (PU3NUYECKUX SBICHHUSIX Ha OCHOBE HECKOJBKUX MCTOYHHUKOB MH(OPMAIIUH, COIMPOBOXKIATD
BBICTYIUICHHE TIPE3CHTAIMEH, YYUTHIBAasi OCOOCHHOCTH ayJUTOPUH CBEPCTHUKOB.

Cooepotcanue Kypca
9 knacc (102 yaca, 3 uac 6 neoenio)

3akonbl Mexanuku (37 4)

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcyeta. OTHOCUTEIBHOCTh MEXaHUYECKOT O ABMKEHU. KuHeMaTnueckue XapakTepUCTUKH JIBUXKE-
Hus. KunemaTtnueckue ypaBHEeHUs MPSIMOJIMHENHOTO ABMKEHU. ['paduueckoe mpeicTaBlIeHue MEXaHUUECKOT 0 IBHKEHUs. J|BUKeHUE Tesa Mo OKPY>KHOCTHU € TI0-
CTOSIHHOM 110 MOJyJ 0 cKopocThlo. [lepuosa u yactota obparenus. Jluneitnas u yriosas ckopoctu. LleHTpocTpemuTensHoe yckopeHue. BzanmonelictBue Tel.
JluHamMuuecKre XapaKTepUCTUKN MEXaHN4eCKoro ABrkeHus. LlenTp Tsoxectu. 3akonsl HertoToHa. [IpuHnun otHocurensHocty ["anmunes. ['paHuisl npuMeHUMOCTH
3akoHOB HrtoToHa. IMmynbe Tena. 3aMKHyTasi cUCTeMa Tell. 3aKOH COXpaHeHUs UMITylbca. PeakTuBHOE nBIKEeHUE. PeakTuBHBIN ABUTaTeNb. MexaHnuueckas pa-
6ota. MommHocTs. [loTeHnManbHas U KUHETHYECKask SHEPrusl. 3aKOH COXPaHEHHsI MEXaHUYECKOM SHEPIHUH.

®poHTaNbHBbIE JJa00paTOPHBbIE PAG0THI

1. MccnenoBanue paBHOYCKOPEHHOIO IPSIMOJIMHEWHOTO ABH)KEHUS.

JlaGopaTopHbIe ONBITHI.

N3ydenne Broporo 3akoHa HeroToHa.

N3yuenne tpethero 3akoHa HeroToHa.

HccnenoBanue 3aBUCUMOCTH CUJIBI YIPYTOCTH OT AedopMariu.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.

W3mepenne MexaHnyeckoi paboThl ¥ MOIIIHOCTH.

IIpeameTHbIE pe3yJbTaThl 00yUYECHUS

Ha ypogne 3anomunanusn

Haszvigamy:

- (hu3MuecKe BEJIMYUHBI M UX YCIOBHBIE 0003HaueHus: myTh (1), mepemernenue (s), Bpems (t), ckopocts (V), yckopenue (a), macca (M), cuna (F), Bec Tena (P), um-
nynec Tena (p), Mmexanuueckas padota (A), momHocts (N), Mexanudeckas sHeprus (E), norenuuansnas sHeprus (Em), kunernueckas sneprus (Ex); equHULbI
9TUX BEJIUYNH;

- (puzmyeckue npudOPHI A1 U3MEPEHUSI TyTH, BPEMEHH, MTHOBEHHON CKOPOCTH, MAaCChl, CUJIBI.



Bocnpouzeooumy:

- OTIpECIICHUsI MOJIEJICH MEXaHUKHU: MaTepuaibHask TOUKa, 3aMKHYTasi CHCTEMa Te;

- OIIPE/ICIICHUS MOHATHI U (PU3MUECKUX BEIIMYNH: MEXaHUYECKOE ABIKCHHE, CHCTEMa OTCUYETA, TPACKTOPUS, PABHOMEPHOE MPSIMOJIMHEHHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBHXKEHUSI, CBOOOTHOE TIaJICHUE, IBYKCHHE 110 OKPY>KHOCTH € TIOCTOSTHHOM IO MOJTYJIFO CKOPOCTBIO, ITYTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
MEPHOJ] ¥ YaCTOTa OOpaIeHUS, YTIOBasi U JTMHEHHASI CKOPOCTH, IICHTPOCTPEMHUTEILHOE YCKOPEHUE, HHEPIHS, HHEPTHOCTh, Macca, CHJIa, BHEIITHUE U BHYTPEHHUE
CHJIBI, CHJIA TSDKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHUS, BEC Tela, UMITYJIbC CHJIbI, UMITYJIBC TeJla, MEXaHu4ecKas pabota, MmomHocTh, KIIJ] MexaHn3MOB, OTEHIIH-
aJIbHAs 1 KUHETUYECKas SHEePT U,

- popMyIIBl: KHHEMATHYECKUE YPABHEHUS PAaBHOMEPHOTO M PABHOYCKOPEHHOTO JABUKEHUS, TIPABUIIA CJIOKECHHS TIEPEMEIICHUH U CKOPOCTEH, IICHTPOCTPEMUTEIIb-
HOTO YCKOPEHUS, CHIIBI TPEHUSI, CHIIBI TSDKECTH, Beca Tela, pad0Thl, MOIIHOCTH, KHHETUYECKOW U TOTCHIINATHHON YHEPTHH,

- IPUHIIMITB] U 3aKOHBI: IPUHITUIT OTHOCUTEILHOCTH | ajuiiesi, MpUHIIUIT He3aBUCUMOCTHU JIEHCTBUSI CHIT; 3aKOHBI HhIOTOHA, 3aKOH BCEMUPHOTO TATOTCHHUSI, 3aKOH
I'yka, 3aKkOH COXpaHEHUS UMITYJIBCA, 3aKOH COXPaHEHUSI MEXaHUIECKOM YHEPTHH.

Onucwisamo:

- HAOJII0/JaeMble MEXAHUYCCKUE SIBIICHMUSI.

Ha ypoene nonumanus

Ilpusooums npumepuwi.

- Pa3JIMYHBIX BHJIOB MEXaHUYECKOTO JIBHOKCHHSI, HHEPIIMAIbHBIX U HEHMHEPIIUATbHBIX CHCTEM OTCUETA.

Obvsicuame:.

- (pu3mveckue SBIICHUS: B3aUMOJICHCTBHE TEJ, ABIICHUE HHEPIUH, IPEBPAILIEHUE MOTECHIINAIBHON U KUHETUYECKOM SHEPTUU U3 OJJHOTO BHJIa B AP YTOM.
Tonumame:.

- BEKTOPHBIN XapakTep PU3NYeCKUX BETUYHH: TIEPEMEIEHUS, CKOPOCTH, YCKOPEHHS, CUJIBbI, UMITYJIbCA;

- OTHOCHUTEIBHOCTh TIEPEMEIICHHUS, CKOPOCTH, UMITYJIbCA U HHBAPUAHTHOCTh YCKOPEHUS, MACChI, CHJIBI, BPEMECHU;

- YTO Macca — Mepa HHEPTHBIX U TPAaBUTAIIMOHHBIX CBOWCTB TEJa; YTO YHEPIHsl XapaKTePU3YeT COCTOSIHUE TeJa U €ro CIIOCOOHOCTh COBEPIIUTH PaboTy;

- CYIIIECTBOBAHUE TPAHMI] TPUMEHIUMOCTH 3aKOHOB: 3aKOHOB HBIOTOHA, 3aK0OHA BCEMHPHOTO TATOTCHHUS, 3aKOHA [ 'yKa, 3aKOHOB COXpaHEHUS UMITYJIbCa U MEXaHH-
YEeCKO SHEPTUH;

- 3HaYeHHUE 3aKOHOB HBhIOTOHA M 3aKOHOB COXpaHEHUS JIJIsl OOBSICHEHHSI CYIIIECTBOBAHHUS HEBECOMOCTH | IEPETPY30K, TBUKCHHS CITYTHHKOB TUIAHET, PEAKTUBHOTO
JBUKESHHUS, TBUKCHUS TPAHCTIOPTA.

Ha ypoene npumenenus 6 MURUYHLIX CUMYAUUAX

Ymems:

- CTPOUTH, AaHAJIM3UPOBATH W YUTATh TPa(UKH 3aBUCIMOCTH OT BPEMEHH: MOIYJISl M POCKITMH YCKOPEHUS PABHOYCKOPEHHOTO JABMKCHHUS, MOJIYJIS U TIPOSKIINN
CKOPOCTH PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO JIBHKEHUS, KOOPAUHATHI, TPOSKIIUU U MOy

MepeMEIICHUS PAaBHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO JBM)KCHHUS, 3aBUCMOCTH: CHITBI TPEHUS CKOJIBKECHHSI OT CHIIBI HOPMAJIBHOTO JIABJICHHUS, CUIIBI YIIPYTOCTH OT
nedopMaIu; onpeaensaTh Mo rpadukaM 3HaAYEHUSI COOTBETCTBYIONIUX BEITUYHH;

- I3MEPATH CKOPOCTh PABHOMEPHOTO JIBMDKCHHUSI, MTHOBEHHYIO H CPEJIHIOI0 CKOPOCTh, YCKOPEHHE PAaBHOYCKOPEHHOTO JABMKCHHUS, KOOPPHUITUSHT TPEHUS CKOJIbKE-
HUS, )KECTKOCTh MPYKUHBI;

- BBITIOJTHATH TIOJT PYKOBOJICTBOM YYHTEISI WIIH ITO TOTOBOH HHCTPYKIIMH SKCIIEPUMEHT 110 H3yYSHHUIO 3aKOHOMEPHOCTH PAaBHOYCKOPEHHOTO JIBHYKEHUS, 3aBUCUMO-
CTH CUJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBHOTO JaBIICHUS; CHIIBI YIIPYTOCTH OT AeQOopMaIlui.

Ilpumenamy:

- KHHEMAaTUYECKUE YPaBHEHUS JIBIDKCHUS K PEIICHUIO 33/1a4 MEXaHUKU;



- 3aK0HBI HpI0TOHA 1 (hOPMYIIBI K PEIICHHIO 33124 CICIYIOIIUX THIIOB: TBUKCHHUE TN 110 OKPY>KHOCTH, ABUKCHHUE CITyTHUKOB TIAHET, YCKOPSHHOE JIBUKEHHUE TEJ
B BEPTUKAIbHON TJIOCKOCTH, ABUKEHUE MIPU JEHCTBUM CUIIBI TPEHUS (HAX0XKI€HWE TOPMO3HOTO MYyTH, BPEMEHH TOPMOXKEHHUSI), IBUKEHHUE JIBYX CBA3aHHBIX Tel (B
BEPTUKAIbHON U TOPU30HTAIBHOM TIOCKOCTSIX);

- 3HAHUS 3aKOHOB MEXAHUKH K OOBSICHEHHIO HEBECOMOCTH U MEPErpy30K, IBUKEHUS CIYTHUKOB IUIAHET, PEaKTUBHOTO ABM)KEHUS, ABMXKCHUS TPAHCIOPTA.

Ha ypoene npumenenus ¢ HeCmanOapmHuuvlxX CUMyayuax

Knaccugpuyuposamy:

- pPa3JIMYHBIC BUJIBI MEXaHUYECKOTO JBUKCHHSI.

Obobwamy:

- 3HaHWS: 0 KHHEMATHYEeCKUX XapaKTePUCTUKAX, 00 YPaBHEHUSIX JBUKCHHS;, O JMHAMUYCCKUX XapaKTEPUCTHKAX MEXaHIMUECKHUX SBJICHMI U 3akoHaxX HeioToHa, 00
HHEPreTHUYECKUX XapaKTEePUCTUKAX MEXaHUYECKUX SBJICHUHN U 3aKOHAX COXPAaHEHUS B MEXaHHUKE.

Braoemw u 6vims 2omosvimu npumensims:

- METO/Ibl €CTECTBEHHOHAYYHOT'O TTO3HAHUS, B TOM UHUCJIE€ UCCIIEIOBATENIbCKHM, K M3YYSHUIO MEXaHUYECKHUX SBICHU.

Humepnpemuposams:

- IPEATNOIaraeMble WIH MOJIyY€HHbIE BHIBOIBI.

Ouyenusamo.

- CBOIO JICSTENILHOCTD B Mpoliecce y4eOHOro MO3HAHMUS.

Mexannuyeckue Kojae6aHusi ¥ BoJHbI (10 1)

KonebartenbHoe apmwxkenue. ['lapmonndeckoe konebanue. Matematnueckuii MasTHUK. KoneGanus rpysa Ha npyxune. CBo6oaubie konebanus. [IpeBpamenus
SHEPTUH MPHU KOoJeOaTeTbHOM JABMKEHUH. 3aTyxaroiue Kojaebanus. Beinykaennsie kosebanus. Pesonanc. Pacnpoctpanenue konedanuii B ynpyrux cpenax. [Ipo-
JIOTIbHBIE U TIOTIepeYHble BOTHBI. CBA3b MEXKIY JUTMHON BOJHBI, CKOPOCTHIO BOJHBI U YaCTOTON KoeOaHUM. 3aKOH OTPpa)KEHUsI MEXaHUYECKUX BOJH.
®poHTaNbHbIE Ta00PATOPHBIE PAOOTHI.

2. U3ydyenune konebaHUN MAaTEMAaTUYECKOTO U MPY>KUHHOTO MAasiTHUKOB.

3. 3mepenHne yCKOpeHUs CBOOOIHOTO TAJCHHSI ¢ TOMOIIBI0 MATEMATHYECKOTO MAasITHHKA

JlaGopaTopHbIe ONBITHI.

N3ydenne konebaHuii Tpy3a Ha IPYKHUHE.

W3mepenue keCTKOCTH MPY>KUHBI ¢ TOMOIIIBIO TPYKUHHOTO MasiTHHUKA.

IIpenmeTHbIe pe3yJibTaThI 00yUYeHHS.

Ha ypogne 3anomunanusn

Haszvieamy:

- (pu3mveckre BEMUYMHBI M UX YCIOBHBIE 0003HaueHus: cmelenue (X), ammurynaa (A), nepuon (T), yactora (V), AnuHA BOTHBI (L), CKOPOCTH BOJHEI (V); €IMHUIIBI
JTHX BEIWYHH: M, ¢, [T, M/C.

Bocnpouzeooums:

- ONPENICTICHHS MOJEJIE MEXaHUKN: MAaTEMAaTUUYECKUN MasiTHUK, TPY>KUHHBINA MasATHUK;

- OIpe/IeNICHUs TOHATHI U (PU3MUECKUX BEIIMYUH: KoJiebaTeTbHOE JBUKEHHE, BOIIHOBOE JIBHKEHHE, CBOOOIHBIE KOJIeOaH s, COOCTBEHHbIE KOJICOaH M, BBIHYK/ICH-
HbIe KOJICOaHUsI, Pe30HAHC, ITONIepeyHas BOJHA, MPOJIOJIbHAS BOJTHA, CMEIICHHUE, aMIUIATY/1a, IIEPUO]T U 9aCcTOTa KOJIeOaHUH, JUTHHA BOJHBI, CKOPOCTH BOJIHEI;

- (opmyel: Ieproaa KolebaHuii MaTEMATHUECKOTO MasITHHUKA, IEPUO/Ia KOJIeOaHUH MPYKUHHOTO MasgTHUKA, CKOPOCTH BOJHBI.

Onucvieamy:

- Ha0rogaemMble KojIe0aHus U BOJIHEL.

Ha ypogne nonumanus



ObvsicHamy.

- IPOLIECC YCTAHOBJICHUA KOJeOaHui MPYKUHHOTO U MAaTEMaTH4YE€CKOI0 MassTHUKOB, IPUYMHY 3aTyXaHus KojeOaHul, pe BpallleHHs SHEPTUU IpU KoJiebaTeIbHOM
JBUKCHHH, TIPOIIECC 00pa30BaHUs OeTyIel BOJIHBI, CBONCTBA BOJTHOBOTO JIBUKCHHSI,

nporecc o0pa3oBaHusi UHTEPPEPEHINOHHON KapTUHBI;

- TpaHuIbl MIPUMEHUMOCTU MOJIEJIEH MAaTEMAaTUUYECKOTO U MPYKUHHOTO MasiTHUKOB.

IIpusooumsv npumepuoi.

- KoJIe0aTeIpbHOr0 U BOJIHOBOTO JIBHYKEHUH, ydeTa U HCIOIh30BaHMS PE30HAHCA B IIPAKTHKE.

Ha ypoene npumenenus 6 munuuHovlxX CUMYAUUAX

Ymemy:

- IPUMEHSATH (POPMYJIbI IEPHOJIA U YACTOTHI KOJeOaHUN MAaTEeMAaTUYECKOTO U MPYKMHHOTO MasTHUKOB, IJIMHBI BOJIHBI K PELICHUIO 3a7a4;

- BBITOJIHSATH 0/] PYKOBOJCTBOM YUHUTEJISI MJIM 11O TOTOBOM MHCTPYKIIMH SKCIIEPUMEHT 110 U3YUYEHUIO KOJIeOaHUI MAaTEMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB.
Ha ypoene npumenenus ¢ HecCmano0apmHuovixX CUMYAUUAX

Knaccupuyuposams:

- BUJIbI MEXaHUYECKHUX KOJIeOaHUl 1 BOJIH.

Obobuwamo:

- 3HaHHS O XapaKTEePUCTUKAX KOJIeOATENTbHOTO U BOJTHOBOTO JIBI)KEHUH, O CBOMCTBAX MEXaHUYECKUX BOJIH.

Braoemv u 6bimov 2comosvimu npumenams.

- METO/Ibl €CTECTBEHHOHAYYHOT'O TO3HAHUS, B TOM UHCJIE UCCIIEIOBATENIbCKHM, K M3YYEHHUIO 3aKOHOMEPHOCTEH K0JIe0aTebHOTO IBUYKEHUSI.
Hnmepnpemuposamsy:

- IPEIOJIATa€MbIE WJIH TTOTYYEHHBIE BBIBOJIBI.

Ouyenusamy.

- KaK CBOIO JIeATEIHHOCTh B MIPOIECCe YUeOHOTO MO3HAHHUS, TaK U HAYYHbIE 3HAHUS O KOJeOaTeTbHOM U BOTHOBOM JIBUKCHHH.

DJIeKTPOMATrHUTHBIE KoJIeOaHus U BOJIHBI (20 4)

SBnenue rnekTpoMarHuTHON MHAYKIMU. OnbiTel @apanes. MarauTHeii notok. Hanmpasinenue naaykimonHoro Toka. [Ipasuio Jlenna. B3auMocBs3pb snekTpuue-
CKOT'0 ¥ MarHuTHOTO ToJied. ['eneparop nocrosstHHOTO ToKa. CamonHaykiusa. UHIykTuBHOCTD KaTymku. Konnencarop. DnekTpudeckas EMKOCTh KOHJIEHCATOPA.
Konebatenbublit KOHTYp. CBOOOIHBIE AIEKTPOMArHuTHLIE kKojebanus. [IpeBparienus sHepruu B KoedaTensHOM KOHTYpe. [lepeMeHHBIi dIeKTpuyeCKUid TOK.
Tpancdopmarop. Ilepenaya

AIEKTPUUECKON SHEPTUU. DIEKTPOMArHUTHOE MOJIe. DHEPTHsl AIEKTPOMATHUTHOIO MOJISL. DJIEKTPOMAarHUTHbIE BOJIHBI. CKOPOCTh paclpoOCTPAHEHHUs 3JIEKTpoMar-
HUTHBIX BOJH. Paguonepenava u paguonpueM. TeneBuaeHue. DneKTpoMarauTHas npupoaa ceera. Ckopocts cBera. [Jucnepcust ceera. BonHOBBIE CBOICTBA CBETA.
[[Ixana 3meKTpOMarHUTHBIX BOJIH. BiMsiHUE 3J1IEKTPOMAarHUTHBIX U3JIyY€HHI Ha )KUBbIE OPTaHU3MBI.

DpoHTANbHBIE JIA00pPaTOPHbIE PA0OTHI.

4. VI3ydeHue sBIEHUS 3JIEKTPOMAarHUTHON UHIYKIIMH.

JlaGopaTopHbie ONBITHI.

Ha6monenue nntepdepennnu ceera. HabnroaeHne qucnepcuu cBeTa.

COopka AeTEeKTOPHOTO paguonprueMHnka. M3zydenue paboTsl Tpanchopmaropa.

IIpeaMeTHbIE pe3ybTAThl 00y4eHHS.

Ha ypoene 3anomunanus

Haszvieamy:



- (pu3uveckue BEMUYMHBI M UX YCIOBHBIE 0003HAUEHUS: MATHUTHBIN MOTOK (D), HHIYKTUBHOCTH MpoBoAHMKA (L), anekTpudeckas emxocts (C), koaddumment
tpanchopmaruu (K); exuHuIB 3TUX Beanuud: BO, I'n, @;
- TUana30HbI AIEKTPOMArHUTHBIX BOJIH;
- (puzmyeckue ycTpoiicTBa: reHepaTop MOCTOSHHOTO TOKa, TEHEPaTop MEPEMEHHOT0 TOKa, TpaHchopmarop.
Bocnpouzeooumy:
- OIpe/IeNIeHne MOJIEH UJIeaNIbHBIN KoJieOaTeNbHbIN KOHTYP;
- OIPE/ICIICHUS MOHATHH U (PU3MUECKUX BEIIMYUH: SJICKTPOMArHUTHAS WHYKIIHS, MHIYKIIMOHHBIA TOK, CAMOUHAYKIIHS, YJICKTPUIECKasi EMKOCTh KOHJICHCATOPA,
AJIEKTPOMArHUTHBIE KOJeOaHusl, IEPEMEHHBIN ANEKTPUUYECKUI TOK, DJIEKTPOMAarHUTHBIE BOJIHBI, SJIEKTPOMArHUTHOE I0JI€, AUCTIEPCHS;
- nnpaBwiio JIeHua;
- (popMyIIBI: MATHUTHOTO TIOTOKA, HHIYKTUBHOCTH MTPOBOJAHHKA, EMKOCTH KOHJIEHCATOPA, IEPHO/Ia JIEKTPOMAarHUTHBIX KojiebaHuil, Koagduimenta tpaichopma-
[IUH, IJTUHBI DJIEKTPOMATrHUTHBIX BOJIH.
Onucwvieamy.
_ dyHnameHTanbHbIe u3ndeckue onbiThl Dapajes;
- 3aBUCUMOCTh €MKOCTH KOHJIEHCATOpa OT IUIOIIAAH IJIACTHH, PACCTOSHUS MKy HUMHU U HAJTUYMSI B KOHJEHCATOPE JUAIICKTPUKA;
- METOJIbI U3MEPEHUSI CKOPOCTH CBETA;
- ONBITHI 110 HAOJIOJICHHIO SIBJICHUN JUCTIEPCUH, UHTEPPEpEeHIINU U TU(PaAKIIUU CBETA;
- KTy 3JIGKTPOMarHUTHBIX BOJIH.
Ha ypoene nonumanus
Obvacuame.
- (pusmveckue SBICHUS: DIIEKTPOMATHUTHAS HHIYKIUS, CAMOUHIYKIINS;
- MPOIECC BOBHUKHOBEHUS U CYIIECTBOBAHUS JIEKTPOMATrHUTHBIX KOJIEOAaHUH B KOHTYpE, IIPEBPAIICHUS YHEPTUHU B KOJIeOATEIIbHOM KOHTYpE, IpoIiecc 00pa3oBa-
HUS ¥ PacIpOCTPAHEHUE AIIEKTPOMATHUTHBIX BOJH, U3JIyY€HUE U MIPUEM DJIEKTPOMATrHUTHBIX BOJIH;
- IPUHIINIT IEUCTBHS U YCTPOMCTBO: TreHepaTopa MOCTOSTHHOTO TOKa, TeHepaTopa MEPEeMEeHHOro ToKa, TpanchopmaTopa, AETEKTOPHOTO PATUOTPUEMHUKA; TIPUHIIHIT
nepeaadn IEKTPUIECKON IHEPTUN.
ObocHogvisamy:
- DJIEKTPOMArHUTHYIO TIPUPOJTY CBETA.
IIpusooums npumepor.
- HCIIOJIb30BAHUS JIEKTPOMATrHUTHBIX BOJIH Pa3HBIX JIMANa30HOB.
Ha ypoéne npumenenus 6 munuuHvlx CUmMyayuax
Ymemy:
- OTIPEACNIATh HEM3BECTHBIC BETUYMHBI, BXOISIINE B (POPMYIIBI: MATHUTHOTO TTOTOKA, MHAYKTUBHOCTH, K03 huirmeHTa Tpanchopmanuu;
- OIPEIENSTh HAMIPABICHUE UHAYKIIMOHHOTO TOKA;
- BBITIOJTHSATH MTPOCTHIE OTBITHI IO HAOIIOJEHUIO TUCTIEPCHH, TU(PPAKITUU U HHTEPPEPEHIINH CBETA;
- (opmynHpOBaTH 1ENb U TUIIOTE3Y, COCTABIATH TUIaH YKCIIEPUMEHTATHLHON PaOOTHI.
Ilpumenamy:
- (opmyBl IEpHOAA PTEKTPOMATHUTHBIX KOJIEOAHUH M UTMHBI JIEKTPOMArHUTHBIX BOJH K PEIICHUIO KOTMYECTBEHHBIX 33/1aY;
- [IOJIy4Y€HHBIE MTPH U3yYEHUU TEMbI 3HAHUS K PELHICHUIO KaYeCTBEHHBIX 3a]1a4.
Ha ypoene npumenenus 6 HeCmaHOapmHuIX CUMYAUUAX
- 00001maTh Pe3yNbTaThl HAOMIOACHUN U TEOPETUICCKUX TTOCTPOCHU;



- IPUMEHSTH MOJIy4YCHHbIC 3HAHUS JJIs1 O0bSCHEHHS SBJICHUN U IIPOIIECCOB.

JjieMeHTbl KBAaHTOBOM (pu3uku (18 u)

OmnsiT Pesepdopaa. [lnanerapuas moaens aroma. CrieKTpbl HCITyCKaHUS U MoTJonieHus. CIeKTpalbHblid aHamu3. SIBieHne paanoakTuBHOCTU. Anb(da-, 6eTa- u
ramma-usnydenus. CocraB aToMHOro sjapa. [Iporon u HeiltpoH. 3apsan sapa. MaccoBoe uncio. M3otonsl. PaguoaktuBnsle npeBpaienus. [lepuon nonypacnana.
SAnepHoe B3aumoieicTBIE. DHEPrUs CBs3U spa. Snepusie peakuuu. [lenenue saep ypana. Lennas peakuus. Snepusiii peakrop. buonornueckoe nerictsue pa-
JTMOAKTUBHBIX U3JIydeHUH U ux npuMmenenue. Cueruynk ['eiirepa. Jlozumerpus. SlnepHas sHepreTuka u NpooIeMbl SKOIOTHH.

IIpenmeTrHble pe3yJbTaThl 00y4YeHHS.

Ha ypogne 3anomunanus

Haszvieamy:

- (puzmyeckyro BETUUHMHY U €€ ycIIoBHOE 0003HAaUYeHHE: MoTfomleHHas 103a uznydenus (D); equnuiy stoit Benuuunsl: ['p;

- IIOHATHS: CIIEKTP, CIUIOLIHOW U JIMHENYAThIN CIIEKTP, CIIEKTP UCITYCKAHHUsI, CIIEKTP IOIVIOLIEHUS, IPOTOH, HEUTPOH, HYKJIOH;

- MOJIETIU: MOJIeNIb CTPOCHUs aToMa ToMCcoHa, IIaHeTapHasi MOJIeNb cTpoeHus atoma Pesepdopia, mpoTOHHO-HEUTPOHHAS MOJIENb SI/IPa;

- (hu3mueckue ycTpoicTBa: kamepa BuibcoHa, siiepHbIi peakTop, aTOMHas 2JIEKTPOCTAaHIUS, cYeTYHK [ eifrepa.

Bocnpouzeooumy:

- OIpEeJeNIeHNs MOHATUH U (PU3UUECKUX BEJIMYUH: PaAHMOAKTUBHOCTh, paJIMOAKTUBHOE U3JIy4YeHUE, alibda-, OeTa-, raMMa-u3Iy4yeHue, 3aps10BO€ YHCI0, MACCOBOE
YHUCJIO0, U30TOM, PAJUOAKTUBHBIE IPEBPAILICHHUS], IEPUOJ ITOTypacnaja, siA€pHbIE CUIIbI, SHEPTUs CBS3U Spa, A/IepHasl peaklus, KpUTUYecKass Macca, enHas aep-
Has peaklys, OIVIOEHHAs 103 U3JIy4EHHUs, dJIEMEHTapHas 4YaCTHLIA.

Onucvieamy:

- omBITHL: ONBIT Pe3epdopa mo paccesHuio anbha-gacTuil, onbiT Pezepdopaa mo onpeneneHuio coctaBa paaloaKTHBHOTO H3ITyUeHHS;

- LIETTHYIO SIIEPHYIO PEAKLIHIO.

Ha ypoene nonumanus

ObvscHamy.

- (pusmyeckue sBieHUsA: 00pa30BaHMUE CIIOIIHBIX U IMHEHYAThIX CIEKTPOB, CIEKTPOB UCITYCKaHMsI U MOTJIOLIEHUS, paJUOAKTUBHBIN pacmaj, JeJIeHue Sep ypaHa;
- Ipupofy anb(a-, 6eTa- U raMMa-u3JIydeHHi;

- INIAHETApHYIO MOJIENIb aTOMa, IPOTOHHO-HEUTPOHHYIO MOJIENb SAPa;

- IPAKTUYECKOE UCIIOJIBb30BaHNE CIIEKTPAJIBLHOTO aHAIM3a U METOA MEYEHBIX aTOMOB;

- IPUHIINII IEHCTBHS U YCTPOUCTBO: KaMepbl BHIIbCOHA, IEPHOrO peakTopa, aTOMHOMW 3JIEKTPOCTAHIINY, cueTyuka I eitrepa;

- IECTBUE PAAVOAKTUBHBIX U3JIyUEHUN U UX IPUMEHEHHUE.

Ionumamy:

- OTJINYME SIIEPHBIX CUJI OT CHJI TPABUTALMOHHBIX U DJIEKTPUYECKHX;

- IPUYMHBI BBIJICJIICHUS SHEPTUH NPU 00Pa30BaHUU Spa U3 OTAEIbHBIX YaCTHUI] WJIM MOTJIOUICHHS SHEPTUU JJISl PACUIEINIEHUH Sipa Ha OT/AENbHbIE HYKJIOHBI,

- DKOJIOTHYECKHE MPOOIeMbl U IPOOIEMBI SJIEpHOM 6€30MMacHOCTH, BO3HUKAIOIINE B CBSI3H C UCIIOJIb30BaHUEM SJICPHON YHEPTUU.

Ha ypoene npumenenus 6 munuiHolxX CUMYAUUAX

Ymemy:

- aHaJIM3UPOBATH HAOIIOJaeMble SIBJICHUS WJIM OTBITHI UCCIIEZIOBATENEeH U OOBACHATD MPUUMHBI UX BOSHUKHOBEHUSI U TIPOSIBICHMUS;

- OTIpE/IEIATh U 3aNKChIBaTh 0003HAUEHHE S/pa JIF0OOOT0 XUMUYECKOT0 3JIEeMEHTa ¢ YKa3aHHEM MacCOBOI'0 M 3aps0BOr0 YKCE;

- 3aIIMCHIBATh peakiuu aab(da- u OeTa-pacraaos;

- OTIPE/IEIATh: 3apsA0BbIE M MACCOBBIE YHCIIA 3JIEMEHTOB, BCTYNAIOIIUX B SJCPHYIO PEAKIIUIO WIM 00Pa3yIOIIMXCS B €€ Pe3yJIbTaTe; MPOAYKTHI SACPHBIX peaKIuii
WM XUMHYECKHUE DJIEMEHTHI S7EP, BCTYNAKIINX B PEAKLIHUIO; IEPUOJT OIypacnaia paAuOAKTUBHBIX 3JIEMEHTOB.



Ilpumenamy:

- 3HaHHsI OCHOB KBAaHTOBOM (DM3HKH JIJIsl aHANIU3a U OOBSICHEHUS IBJICHUN HPUPOJBI U TEXHUKH.

Ha ypoene npumenenus ¢ HeCmanOapmHuulX CUMYAUUAX

Ymems:

- AaHAJIM3UPOBATH KBAHTOBLIC SIBJICHUS;

- CPaBHMBATh: I/ICPHBIC, TPABUTAILIMOHHBIC U AIEKTPUUYECKUE CUIIbI, IEUCTBYIOIINE MEK1y HYKIIOHAMH B SIIPE;

- 000011aTh MOTyYECHHBIC 3HAHUS;

- IPUMEHSATH 3HAHUSI OCHOB KBAaHTOBOW (DM3UKU /17151 OOBSICHEHHSI HEU3BECTHBIX paHee SBJICHUH U IMPOLIECCOB.

Bcesiennas (12 1)

Crpoenue u macitadbl Beenennoil. ['eotienTpryueckas u reIMoLeHTpHYecKas CUCTEMbI MUPA. 3aKOHBI ABMKeHUs Tu1aneT. CtpoeHue u Macitadbl CollHeYHOU CH-
crembl. Pazmeps! tuianer. Cucrema 3emnssi—Jlyna. [Ipunussl. Buaumoe aBmkenue miaser, 38e31, Connua, Jlynsl. ®assl JIynsl. [Tnanera 3emns. Jlyna — ecre-
CTBEHHBIN ciyTHUK 3emuid. [Inanersl 3eMHo# rpynmnsl. [InaneTsi-rurantel. Mansie Tena ConHednol cucteMbl. CoHEUHas cucTeMa — KOMIUIEKC Tel, UMEFOLTUX
obrmiee mpoucxoxacHue. MeTo el acTpodu3nIecKux uccieaoBannii. Paguoreneckonsl. CrieKTpaibHBIN aHATN3 HEOSCHBIX TEI.

@DpoHTAJIbHbIE JIA00paTOPHbIE PA0OTHI.

5. Onpenenennie pa3MepoB JTYHHBIX KPATEPOB.

6. Onpenenenue BHICOTHI U CKOPOCTH BRIOpOCA BEIIECTBA U3 BylkaHa Ha ciiyTHuke FOmnutepa Ho.

JlabopaTopHbIii ONBIT.

Nzyuenue dotorpaduii miaHer, KOMET, CIIyTHUKOB, MOJIYYEHHBIX C TOMOIIBIO HA3€MHBIX U KOCMUYECKHX HAOIOICHUH.

IIpeaMeTHbIE pe3ybTATHI 00yYeHHS.

Ha ypogne 3anomunanusn

Haszvieamy:

- (pu3uveckre BeTUYMHBI M UX YCIOBHBIE 0003HAUCHUS: 3Be3JHAs BeMu4YrHa (M), paccTosiHue 10 HeOecHBIX Tel (I); eIMHUIBI STUX BETTUYHH: 1K, CB. TOJI;

- oHATUS: co3Be3aus bonbmas Measennia u Manasg Menseauna, niaHeTsl COJTHEUHOH CHCTEMBI, 3BE3IHBIC CKOIIIICHHS

- aCTPOHOMHYECKHE TPUOOPHI M YCTPOICTBA: ONTUYECKUE TEIECKOBI U PaIHOTEIECKOIIbI;

- (paspl JlyHsr;

- OTJIMYME T€OIEHTPUUECKOM CUCTEMBI MUpPa OT T'eIMOLEHTPUUECKO.

Bocnpouzeooumy:

- OIIpeeNICHUs] OHATHI: ACTPOHOMHYECKAs! €AMHUIA, CBETOBOM 01, 30/IMaKaJIbHbIE CO3BE3/Us, T€OLEHTPUYECKAs U TeIMOLEHTPUYECKAs] CUCTEMbI MUpa, CUHO/IH-
YECKUH MeCSII, CUAECPUUECKUN MECSIIT;

- IOPSAZIOK pacnookeHus mianet B COJIHEYHOU CUCTEME;

- TIOHSATHS COJTHEYHOTO M TYHHOTO 3aTMEHU;

- SIBJICHUS: IPUJIMBOB U OTJIMBOB, METEOPA U METEOPUTA.

Onucwvieamy:

- Ha0Jro1aeMoe CyTOYHOE JBUKEHHE HeOeCHOH Chepshl;

- BUAMMOE TIEeTIIC00pa3HOe JTBIKEHUE TIIIAHET;

- T€OLIEHTPUUECKYIO U TeTMOIEHTPUUECKYIO CUCTEMbI MUPA;

- u3MeHenue a3 JIyHsr;

- IBI>KeHHe 3eMiu Bokpyr ComHIa.

Onucvieamy:



- 3JIEMEHTHI JIYHHOU MOBEPXHOCTH;

- SIBJICHHUE TPEIIECCUH,

- UI3MEHEHHE BHUIa KOMETHI B 3aBUCUMOCTH OT paccTosiHus 70 CoJHIa.

Ha ypoene nonumanus

Ilpusooums npumepwi.

- HEOECHBIX TeJl, BXOJAIINX B cOCTaB BeeneHHoi;

- IUIAaHET 36MHOM T'PYIIIbBI U TUIAHET-TUTAaHTOB;

- MasibIX Tes1 COJIHEUHOM CUCTEMBI;

- TEJICCKOIIOB: PePPaKTOPOB U PePIIEKTOPOB, PATUOTEIECKOIIOB;

- Pa3JIMYHBIX BUJIOB M3TYYCHUSI HEOSCHBIX TE;

- Pa3IMYHBIX 10 (pOpPME CITYTHUKOB IIJIAHET.

Obvscuame.

- eTIIe00pa3Hoe ABMKCHUE TUTAHET;

- BO3HUKHOBEHHE MPUIIMBOB Ha 3eMUie;

- nBrkenue [lomroca Mupa cpenu 3Be37;

- COJIHEYHbIE U JTYHHbIE 3aTMEHHUS;

- SIBJICHUE METEOopa;

- CYILIECTBOBAHUE XBOCTOB KOMET;

- UCTIOJIb30BaHMUE PA3JIMUHBIX CITYTHUKOB B ACTPOHOMHH M HAPOJHOM XO3SMCTBE.

Oyenusamy.

- TEMIIepaTypy 3BE3]l 1O UX IIBETY.

Ha ypoene npumenenus 6 mMunu4yHolX CUMYAYUAX

Ymemy:

- HaXOJIUTh Ha HeOe Hanbolee 3aMETHBIE CO3BE3TUS U SIPKHE 3BE3/IbL;

- OTIMCHIBATh: OCHOBHBIE THIThI HEOECHBIX TEJ U sIBJICHUH BO BeeneHHo, ocHOBHBIE 00BeKThl COTHEYHON CHCTEMBI, TEOPUH TIPOUCX0KIeHUsS COTHEYHON CHCTEMBI;
- OIIpeNeNATh pa3Mepsl oOpa3oBanuii Ha JIyHe;

- pacCUUTHIBATh AATy HACTYIUICHHS 3aTMEHUIA,

- 000CHOBBIBAThH UCIOJIF30BaHNE UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM B HAPOJTHOM XO3SUCTBE M HAYUHBIX UCCIICIOBAHMSIX.
Ilpumenamy:

- MapHUKOBBINA 3((DHeKT 11t 0ObSICHEHUs YCIOBHI Ha TIAHETaX.

Ha ypoene npumenenus 6 HeCmanoapmHuovlX CUMYAUUAX

Obobwamo:

- 3HAHUA: 0 QU3UYECKUX PA3INUUAX TUTAHET, 00 00pa30BaHUM TUIAHETHBIX CUCTEM y IPYTUX 3BE3]I.
Cpasnusamy:

- pa3Mepbl HEOECHBIX Te;

- TEMIIEPaTypbl 3BE3]1 PA3HOTO 1IBETA;

- BO3MOXXHOCTH Ha3eMHBIX U KOCMUUYECKHX HaOIIOCHUH.

Ilpumenamy:

- IOJTyYEHHBIE 3HaHUs 17151 OOBSICHEHHS HEM3BECTHBIX paHee HEOSCHBIX SIBICHHUH U MPOIIECCOB.



TemaTH4ecKoe NJIAHUPOBaHHE 9 Kiace:

Tema

KoJsinuecTBo 4acoB nmo
nporpaMmme

3aK0HbI MEXaHUKH.

37

BBoauslii nuncTpykTax no Th. OcHOBHBIE TOHATHSI MEXAHUKU.

1

PaBHOMepHOE npsiMosHEliHOE BIKeHUE. [ padudaeckoe mpenacraBiecHIe paBHOMEP-
HOT'O JIBUYKEHUS.

1

Pemenne 3amay. PaBHOMEpHOE NPAMOIMHENHOE IBUKECHUE.

|

OTHOCHTENBHOCTh MEXaHUYECKOTO JBUXKEHHS. CKOPOCTh Teja PU HEPaBHOMEPHOM
JBHYKECHHH.

|

VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHUE.

rpa(bI/IKI/I 3aBUCUMOCTH CKOPOCTHU OT BPEMCHHU IIPpHU paABHOYCKOPCHHOM JABUKCHUU.

Pemenue 3amad. PaBHOYCKOpeHHOG HpHMOHHHCﬁHOC JABUKCHUC.

[Tepemenienue npu paBHOYCKOPEHHOM MPSIMOJIMHEWMHOM JIBUKECHHH.

Pemrenne 3amau. Ilepemenienue npu paBHOyCKOPEHHOM MPSIMOJIMHENHOM JIBU>KCHHH.

JlaGoparophas padota Ne 1 «MccnenoBanne paBHOyCKOPEHHOTO MPSMOJIMHEHHOTO
JIBYDKEHUS

[ e e e

CBoOoIHOE TTaieHNE

Pemenune 3amauy. CBO6OI[HOC naacHuc

HepeMemeHHe 1 CKOPOCTH IIPpU KpHBOJ’IHHCﬁHOM JABHKXCHUU.

I[BI/I)KCHI/IC TECJIa MO0 OKPYKHOCTH C MOCTOSIHHOM T10 MOAYJIHO CKOPOCTBIO.

Pemrenue 3agad. Mexannueckoe IBUKEHUE.

KonTponbnas padora Nel «Mexanuueckoe asuxenue» (40 MuH.)

AHanu3 KOHTpoJibHOU paboTsl. [1epBblit 3akoH HeioToHA.

B3aumoneiictBue Tein. Macca Tena.

Bropoii 3akoH HeroToHa.
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Tpernii 3akoH HproToHA.

JIBM>KeHUE NCKYCCTBEHHBIX CITYTHUKOB 3€MJIH.

HesecomocTs u neperpysku.

HBI/I)KGHI/IC TCIa 110 ,I[CI>'ICTBI/ICM HECKOJIBKHX CHIJI.

Pemenue 3anau. /[BrokeHue tena noj AEMCTBUEM HECKOIBKUX CHIL.

Pemenue 3anau. /[BrkeHue tena noj AEMCTBUEM HECKOIBKUX CHIL.

Pemrenne 3agaud. 3akousl HeroToHa.

Kontponbnas padota Ne 2 «3akonbl HeroToHa»

AHanM3 KOHTPOJIbHOM paboThl. iMmynibe. 3aKOH COXpaHEHHUs UMITYJIbCa.

PeakxtuBHOEC JBHXKCHUC.

Pemenue 3anay. 3akoH cOXpaHEHUs! UMITYJIbCa.

Mexanudeckasi paboTa U MOUTHOCTb.

Pemenue 3amau. Mexanudeckasi paboTa ¥ MOIIHOCTb.

Pabota n IMOTCHIMAJIbHAA SHCPIUs.

PaboTa 1 kuHeTHIECKAast OHCPIHU-.

3aKoH COXpaHCHHA MEXaHUYeCKOMH OHCPI'HUH.

Pemenue 3anay. 3aKkoH cOXpaHEHUS] MEXaHUYECKON IHEPTHH.

Kontponbnas padota Ne 3 «3akoHbI COXpaHEHUS»
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Mexanuueckne KoJ1e0aHus U BOJHbBI.

[EEN
o

AHanu3 KOHTPOJIbHOM paboThl. MaTemMaTnyeckuil M NpyKUHHBIN MasgTHUKH.

[lepuon xonebaHuiit MaTeMaTHUYECKOTO U PY>KMHHOTO MasiTHUKOB.

Pemenue 3anau. [lepnon xonebaHnii MaTeMaTHYECKOrO U IPYKMHHOTO MasiTHUKOB

JIaGopartophas pabota Ne 2 «3yuenue koneGaHU MaTEMaTHUECKOTO U MPY>KUHHOTO

MasATHHKOB))

L

JIaGopartophas pabota Ne 3 «3mepenue yckopeHust CBOOOIHOTO MaI€HUs C TOMO-

IO MAaTEMATUYCCKOI0O MassTHUKA»

Brinyxaennsie koieOanus. Pezonanc.

MexaHU4eCcKHe BOJIHEI.

CBolicTBa MEXaHUYECKUX BOJIH.

Pemenne 3amay. MexaHnndeckue KojieOaHUsI U BOJIHBI.

Kontponbnas padota Ne 4 «Mexanndeckue KojieOaHUs U BOJTHBD)
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JIEKTPOMATHUTHBIE KOJIeOaHHUs U BOJIHBI.

N
o

AHanu3 KOHTPOJIbHOM paboThl. SIBlIeHNE 3IEKTPOMAarHUTHON MHIAYKIUH.

MarauTHEINA IIOTOK.

Hanpasnenue nnayknuonnoro toka. [Ipasuiio Jlenua.

Rk




Pemenue 3agau. MarauTHeiil noTOK. Hanpasinenue MHAYKIIMOHHOTO TOKA.

JlabopaTtopHas pabota Ne 4 «3ydeHue sBIEHUS SJIEKTPOMArHUTHOW WHTYKITUH)

CamMOUHIYKIIHS.

Konpaencarop.

Koneb6arenbublit KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.

IlepeMeHHBIN IEKTPUYECKUH TOK.

Tpancdopmarop.

Pemenue 3amau. [lepemennslIii anekrpuyueckuii Tok. Tpanchopmarop.

[lepenaya sneKTpUYECKONM SHEPTUH.

3HeKTpOMaI‘HI/ITHI>IC BOJIHBI

Vcnonp30BaHue 3JEKTPOMAarHUTHBIX BOJIH IS TIepeiay HHPOpMAaIuu

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

9HeKTp0MaFHI/ITHa${ IIpupoJga CBETa.

[ITkana 31€KTPOMarHUTHHIX BOJIH.

Pemenue 3amau. :‘)HeKTpOMaFHI/ITHHe KoJIeOaHMS U BOJIHEI.

KonTponbras padora Ne 5 « DIeKTpOMarHuTHBIC KOJICOAHUS U BOJIHBI
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DJleMeHThl KBAHTOBOM QU3UKH.

[EEN
oo

AHanu3 KOHTpOJIbHOM paboThl. POTOIPPEKT.

Crtpoenue aToma.

CHGKTpI:vI HUCITYCKaHUA U IMOTJIOIICHUS.

PaanoakTUBHOCTE.

CocTaB aTOMHOTO sapa.

PannoakTuBHEIC MpEeBpaIICHU.

Pemenue 3amad. CTpO@HI/Ie aTOMa U AaTOMHOTO fJpa.

KonTponbnas padora Ne 6 «Ctpoenue atoMa 1 aToMHOT0 siipay (20 muH.). SnepHbie

CHIJIBI.

AHanu3 KOHTPOJIbHOM paboThL. SIIepHbIE peaKINH.

JlepexT Macchl. JHEPreTHUYECKHUM BBIXO/I SIIEPHBIX PEaKIINM.

Pemenue 3amau. Jlegext Macchl. DHEPTeTUUECKUI BBIXO/ SACPHBIX PEaAKITHI.

Pemenue 3anau. fAnepusie peakuuu.

Jenenue sinep ypana. Llennas peakiusi.

SnepHslil peakTop. SnepHas SHEpreTHUKa.

TepmosiiepHbIe peakiuu.

JlelicTBUSA paiOaKTUBHBIX U3JIYYEHUM U UX IPUMEHEHUE.
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. DneMeHTapHbIE YaCTULIBI. 1
. Kontponbras padota Ne 7 «2OmeMeHTH KBAHTOBOM (PU3UKIY 1
Bcesiennas. 12
. AHanu3 KOHTpoJIbHOHU paboThl. CTpoeHue u MaciuTadbl BeeneHHOM. 1
. PazBuTue npeacraBieHnii 0 CUCTEME MUpA. 1
. Crtpoenue u macmtadbl COTHEYHON CHCTEMBI. 1
. Cucrema 3emns—IJlyna. 1
o dusznyeckas NpUpoa IIIAHETH 3€MJIS U €€ €CTECTBEHHOIO CIIyTHUKA JIyHBI. 1
. JIaGoparopnas padota Ne 5 «OnpezneneHue pa3mMepoB JIYHHBIX KpPaTEPOB» 1
. [Inanersr. 1
. JIaGoparopHas pabota Ne 6 «OnpezeneHue BEICOTH U CKOPOCTH BbIOpOCa BellecTBa 1
u3 BynkaHa Ha cnytHuke FOnurepa Moy
. Mansie Tena ConHEYHON CUCTEMBI. 1
. ConHeuHas cucTeMa — KOMILIEKC TeJ, UMEIOIIUX 0011ee IPOUCXO0KICHHUE. 1
. Vcnonb3oBaHue pe3yabTaToOB KOCMUYECKUX MCCIIEJOBAHUH B HayKe, TEXHUKE U 1
HapOJHOM XO3sIICTBE.
. KonTponbnas padora Ne 8 «Bcenennasi» 1
IToBTOpenue kypca ¢pusuku 3a 9 ki. 5
o AHanu3 KOHTpoJbHOH paboTsl. [ToBTOpeHne «3aKOHBI MEXaHUKN 1
o IToBTOpEHNE «3aKOHBI MEXAHUKN» 1
o [ToBTOpenune «Mexannyeckue KojieOaHusi U BOJIHbBI» 1
. [ToBTOpEHNE «INEKTPOMArHUTHBIE KOJIEOAHHS U BOJHBI» 1
. [ToBTOpEHNE «DNEMEHTHI KBAHTOBOU (PU3UKN» 1
Ne Jara KosanuyectBo yacos, Tema ypoka
ypo 1o o o 1o OTBOJMMBIX HA U3Yy-
Ka | miany | dakty | miany | dakrty YeHHEe TeMBbI.
9A 9A 9b 9b 37 3aKOHBI MEeXaHMKH.
1. 2.09 1 BBoanslii uHCTpyKTaX 110 Th. OcHOBHBIE NOHTHS MEXaHUKH.
2. 5.09 1 PaBHOMepHOe npsiMoMHEiHOe IBHkeHue. [ padudeckoe npencTaBieHne paBHOMEPHOTO
JIBVDKCHUSI.
3. 7.09 1 Pemenue 3ana4y. PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE.
4, 9.09 1 OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHKEHUS. CKOPOCTH Tejla MPU HEPAaBHOMEPHOM JIBH-
JKEHUHU.
S. 12.09 1 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHENHOE IBUKEHUE.




6. 14.09 1 ['paduky 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU IIPU paBHOYCKOPEHHOM JIBUKECHUH.

7. 16.09 1 Pewenne 3anay. PaBHOyCKOpEHHOE NMPSMOIMHENHOE IBUKEHHE.

8. 5.09 1 IlepemelnieHne npu paBHOYCKOPEHHOM IPSIMOJIMHENHOM JABM>KEHUU.

0. 5.09 1 Pemenue 3anau. [lepemenienue npyu paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU.

10. 5.09 1 Jlaboparopnas padota Ne 1 «ccnenoBanue paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBU-
KEHUS)

11. 5.09 1 CB00OOHOE TTaziceHue

12. 1 Pemenue 3anau. CBoOOHOE MajieHUE

13. 1 [lepemernieHre U CKOPOCTh IPU KPUBOJIMHENHOM JIBUKECHUH.

14, 1 JIBuKeHHe Tela Mo OKPYKHOCTHU C TIOCTOSIHHON IO MOJIYJIFO CKOPOCTHIO.

15. 1 Pemenue 3anay. MexaHnueckoe IBUKEHUE.

16. 1 Konrponsnas padora Nel «Mexanndeckoe nuxenne» (40 MuH.)

17. 1 AHanmm3 KOHTpoIbHOM paboThl. [lepBrii 3akoH HetoTOHA.

18. 1 BsaumopeiictBue ten. Macca tena.

19. 1 Bropoii 3akon HeroTona.

20. 1 Tpernii 3akoH HproToHa.

21. 1 JIBuKeHMe UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH.

22. 1 HeBecomocTs 1 nneperpys3ku.

23. 1 JIBr>keHue Tesna 1noj AeHCTBUEM HECKOJIBKUX CHIL.

24. 1 Pemenne 3amaq. /[BrmkeHue Tea moj AeHCTBHEM HECKOJIBKHUX CHIL.

25. 1 Pemenue 3amaq. /[BrmkeHune Tea moj AeHCTBHEM HECKOJIBKHUX CHIL.

26. 1 Pemenue 3anau. 3akonsl HproTOHA.

27. 1 KonTponbnast padota Ne 2 «3akonbsl HeroToHa»

28. 1 AHann3 KOHTPOJIbHOM paboThl. UMmynbe. 3aKOH COXpaHEHUs UMITYJIbCA.

29. 1 PeakTuBHOE ABUKEHUE.

30. 1 Pemenue 3anay. 3aKkoH cOXpaHEHHUS] UMITYJIbCA.




31.

1 Mexanunueckas paboTa U MOIIHOCTb.
32. 1 Pemenue 3amau. Mexanudeckasi paboTa ¥ MOIITHOCTb.
33. 1 Pabora u noreHuaibHas YHEPrusl.
34. 1 Pabora u KkuHeTH4ecKas SHEprusl.
35. 1 3aKOH COXpaHEHUsI MEXaHUUYECKON YHEPIUU.
36. 1 Pemenue 3ana4. 3aKkoH COXpaHEHUS] MEXaHUYECKON IHEPIHUH.
37. 1 Konrtponsnas padora Ne 3 «3aKoHbI COXpaHEHUS»
10 Mexanuveckune KoJieOaHusl M BOJHBI.
38. 1 AHanu3 KOHTPOJIbHOM paboThl. MaTemMaTuuecKuil ¥ NpyKUHHBIN MasgTHUKHU.
39. 1 [Tepuon xonebaHuit MaTEMaTUYECKOTO U MPYKMHHOTO MasiTHUKOB.
40. 1 Pemenue 3anau. Ilepno koneGaHuii MaTEMaTHUYECKOTO U NPYKUHHOT'O MasiTHUKOB
41. 1 JlaboparopHnas padota Ne 2 «M3yuenue konedaHU MaTeMaTH4YECKOIO U IPY>KMHHOTO Ma-
SATHUKOBY
42. 1 JlaGopaTtopnast padota Ne 3 «M3mepenne yckopeHus CBOOOHOTO MaIEHUs ¢ TTOMOIIBIO
MaTEeMaTHYeCKOro MasiTHUKa
43. 1 Breinyxnennsle konebanus. Pesonanc.
44, 1 MexaHn4yecKkue BOJIHBI.
45. 1 CBolicTBa MEXaHUYECKUX BOJIH.
46. 1 Pemenue 3anau. Mexanuueckue Koue0aHus U BOJTHBI.
47. 1 KonTponbhas padota Ne 4 «Mexanuueckue KojaeOaHus U BOJIHbBI)
20 DJIEKTPOMarHUTHbIE KOJICOAHUS H BOJIHBI.
48. 1 AHaIn3 KOHTPOJIbHOM paboThl. SIBJIeHNE JIEKTPOMArHUTHON MHAYKLIHH.
49, 1 MarauTHbIH MOTOK.
50. 1 Harmpasnenue nnayknuonHoro roka. [Ipasuio Jlenna.
51. 1 Pemenne 3amau. Marautssli moTok. HanpasneHre HHIYKIIMOHHOTO TOKA.
52. 1 JlaboparopHnas padota Ne 4 «3yueHue sIBICHUS FMEKTPOMArHUTHON MHIYKIIHH




53. 1 CamouHayKIIHS.

o4. 1 Konnencarop.

55. 1 Koneb6arenbublit KOHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

56. 1 BrIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.

o7. 1 IlepeMeHHBII JIEKTPUUECKHUH TOK.

58. 1 Tpancdopmarop.

59. 1 Pemenue 3anau. Ilepemennslii anekrpuueckuii Tok. Tpanchopmarop.

60. 1 [Tepenaua 31€KTPUUECKOM SHEPIHH.

61. 1 ONEeKTPOMarHUTHbHIE BOJHBI

62. 1 Hcnionp30BaHue 3JEKTPOMAarHUTHBIX BOJIH IS TIepeiay HHPOpMAauu

63. 1 CBoIiCTBa 3JIEKTPOMArHUTHBIX BOJIH.

64. 1 DNeKTpOMarHuTHast IPUPO/ia CBETA.

65. 1 [Ikasna 371eKTPOMAarHUTHBIX BOJIH.

66. 1 Pemenue 3aa4. D1eKTpOMarHUTHbIE KOJICOAHUS U BOJIHBI.

67. 1 KonTponbhas padota Ne 5 «nekTpoMarHuTHble KojaeOaHus U BOJHBI
18 DJ1eMeHTbl KBAHTOBOM Gu3uKH.

68. 1 AHalu3 KOHTPOJIbHOM paboThl. PoTOdPPEKT.

69. 1 CrpoeHue aToma.

70. 1 CreKTpbl UCTTYCKaHUS U MOTJIOIIEHUS.

71. 1 PagnoakTUBHOCTE.

72, 1 CocraB aTOMHOTO s]1pa.

73. 1 PannoakTuBHBIE IPEBpAIICHHUS.

74. 1 Pemenune 3ana4y. CTpoeHne aToMa 1 aTOMHOTO S1pa.

75. 1 Konrtponbnas padora Ne 6 «Ctpoenue aroma ¥ aroMHOT0 sijipa» (20 MuH.). SInepHble cH-

JBL.
76. 1 AHanIn3 KOHTPOJIbHOM paboThL. SIepHbIe peaklnu.




77,

1 Jedext Macchl. DHEPreTUUeCKUil BBIXO SJIEPHBIX PEaKIUil.
78. 1 Pemenue 3amau. Jlegext Macchl. DHEPTeTUUECKUI BBIXOJ SIACPHBIX PEAKITHI.
79. 1 Pemenue 3anau. SlnepHbie peakium.
80. 1 Henenue sinep ypana. Llennas peakiiusi.
81. 1 S nepHslii peaktop. SaepHas sHepreTuka.
82. 1 TepMosiiepHbIE peakuu.
83. 1 JleficTBHS paquOaKTUBHBIX U3JIy4EHUN U UX IIPUMECHECHHUE.
84. 1 DJleMEeHTapHbIE YaCTHUIIbI.
85. 1 Konrtponsnas padora Ne 7 «31eMeHTHI KBaHTOBOH (PH3UKI»
12 Bcenennas.
86. 1 AHanu3 KOHTPOJIbHOI paboThl. CTpoeHue u Macutadbbl BeeneHHoi.
87. 1 Pa3BuTHe npencraBiaeHuil o cucreMe Mupa.
88. 1 Crpoenne n mactadbl COTHEUHOM CUCTEMBI.
89. 1 Cucrema 3emisi—IJIyHa.
90. 1 dusznyeckas Npupoja MjaaHeThl 3eMIsl U €€ eCTECTBEHHOIO CIIyTHUKA JIYHBI.
91. 1 JlaGopaTtopHnast pabota Ne 5 «Onipezenenne pa3MepoB JTYHHBIX KPaTePOB»
92. 1 [1naneTsl.
93. 1 JlabopaTtopHnast pabota Ne 6 «OrnpeziesieHre BHICOTHI U CKOPOCTH BBIOpOCa BEIIECTBA U3
ByJIKkaHa Ha cnyTHuke Onurepa Moy
94. 1 Masnsie Tena ColHEYHON CHCTEMBI.
95. 1 ConHeyHasi cUCTEMa — KOMIUIEKC TeJl, UMEIOIINX 00IIee IPOUCXO0XKICHHE.
96. 1 Vcnonb30BaHue pe3yabTaToOB KOCMUYECKUX UCCIIEIOBaHUH B HayKe, TEXHUKE U HAPOJIHOM
XO3MCTBE.
97. 1 Konrtponsnas padora Ne 8 «Bcenennas»
5 IToBTOpEeHue kypca ¢pusuku 3a 9 k.
98. 1 AHanu3 KOHTPOJIbHOM paboThl. [ToBTOpEeHNE «3aKOHBI MEXAHUKI»




99.

[ToBTOpeHue «3aKOHBI MEXAHUKI

1
100. 1 [ToBTOpenune «MexaHndeckue KojieOaHus U BOJTHBI
101. 1 [ToBTOpeHue «NEeKTPOMArHUTHBIC KOJIEOAHUS U BOJTHBD»
102. 1 [ToBTOpeHue «neMeHTH KBAHTOBOM (DU3UKI»
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