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Ilnanupyembie pe3yJbTaThl 00yUeHUSA

JINYHOCTHBIMHM pe3yJibTaTaMM 00y4YeHus (pu3nKe B OCHOBHOM IIKOJI€e SIBJISIIOTCH:

* c(hopMUPOBAHHOCTH NMO3HABATEIBHBIX HHTEPECOB HA OCHOBE PA3BUTHS UHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yya-
111120:(5

* yOEXKJIEHHOCTh B BO3MOKHOCTH IMO3HAHMS MIPUPOJIbI, B HEOOXOJMMOCTH PAa3yMHOT'O MCIOJIb30BAHMS JOCTHKEHUN HAYKU U
TEXHOJIOTHUH J1JIs1 TaJbHEHUIIET0 Pa3BUTHS YEIOBEUECKOTo O0IECTBA, YBAKEHUE K TBOPIIAM HayKHU M TEXHUKHU, OTHOIIIEHUE K (pu3nKe
KaK 3JIEMEHTY OOIIEYeIOBEYECKON KYIbTYPHI;

* CAMOCTOSITEILHOCTh B IPUOOPETEHUU HOBBIX 3HAHUUN U MPAKTUYECKUX YMEHUM;

* FOTOBHOCTb K BBIOOPY KM3HEHHOT'O ITyTH B COOTBETCTBHH C COOCTBEHHBIMU MHTEPECAMH U BO3MOKHOCTSIMU;

* MOTHUBAIIMSI 00PA30BATEIBHON AEATEILHOCTH MIKOJIBHUKOB Ha OCHOBE JINYHOCTHO-OPUEHTHUPOBAHHOTO TIO/IX0/1a;

* popMupoBaHUE IIEHHOCTHBIX OTHOIIEHUN JIPYT K JAPYTY, YUUTEIIO, aBTOPaM OTKPBITUNA U M300pETeHH, pe3ysbTaTaM 00y-
YEHUS.

MeTanpeaMeTHbIMH pe3yJibTaTaMu 00y4YeHUs (PU3UKE B OCHOBHOM IIIKOJIE SIBIISIOTCS:

* OBJIaJICHHE HABBIKAMHU CAMOCTOSITEJILHOTO MTPUOOPETEHUSI HOBBIX 3HAHUM, OPTaHU3ALMKU YUeOHOU NIeSITEIbHOCTH, TOCTAHOBKU
1eNiel, TJIAaHUPOBAHUS, CAMOKOHTPOJISI M OLIEHKH PEe3YyJbTaTOB CBOEH JEATENbHOCTU, YMEHUSIMU TPEABUNIETh BO3MOXKHBIE
pe3yJbTaThl CBOUX JIEMCTBUM;

* IOHUMAaHUE PA3IUYUN MEXIY HCXOJHBIMU (haKTaMH M TUIOTE3aMU IS UX OOBSICHEHHUS, TEOPETUUECKUMHU MOJEISIMUA U
pearbHBIMU O0BbEKTaMHU, OBJIaICHUE YHUBEPCAIBHBIMU YUYEOHBIMU ICUCTBUSIMU HA TPUMEPaX TUIOTE3 sl 00bSICHEHUS U3BECTHBIX
(haKTOB M SIKCMIEPUMEHTAIILHOM MPOBEPKH BBIJIBUTAEMBIX TUIIOTE3, pa3padO0TKH TEOPETUUECKUX MOJICIICH MPOIIECCOB WM SIBJICHUM;

* popMupoBaHUE YMEHUN BOCIIPUHUMATH, IepepadaThIBaTh U MPEAbSBIATh HH(POPMAIIMIO B CIOBECHOM, 00pa3HOM, CHMBOJIH-
yeckoi popMax, aHaIu3UpOBaTh U MepepadaThiBaTh MOJYYECHHYIO UHGOPMAIIMIO B COOTBETCTBUM C MOCTABJICHHBIMU 3aJja4aMu,
BBIJICTISITH OCHOBHOE COJIEp KaHUE MMPOUYUTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI HA MOCTABJICHHBIE BOIPOCHI U U3JIaraTh €ro;

* MpuoOpeTeHNe OTbITa CAMOCTOSITEILHOTO MOUCKa, aHann3a Y otbopa nHbopManmu ¢ UCIOIb30BaHUEM PA3TUYHBIX UCTOYHU-
KOB M HOBBIX HH(DOPMAITMOHHBIX TEXHOJOTUHN JJIS PEIICHUS TTI0O3HABATEIIbHBIX 3a/1a4;

* Pa3BUTHE MOHOJIOTHYECKOW M JUAJOTUUECKOW pedu, YMEHHUs BbIpaxkaTh CBOM MBICIU U CIIOCOOHOCTH BBICITYIIMBATH COOE-
CeJIHMKa, MTOHUMAaTh €ro TOUKY 3peHUs, IPU3HABATH MPABO JPYTOro YeI0BeKa Ha MHOE MHEHHUE;

* OCBOEHHE MIPUEMOB JICUCTBUI B HECTAHAAPTHBIX CUTYAIUSX, OBJIAJICHUE IBPUCTUUCCKUMHU METOIAMH PEIICHUS TIPOOIeM;
* popMupoBanue ymeHuil paboTaTh B TPYIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MPEICTaBIsATh U OTCTAUBAThH
CBOM B3TJISIIbI U YOEKIEHUS, BECTU JUCKYCCHIO.



OO0muMu npeAMEeTHBIMHU pe3yJIbTaTaMM O0yYEHHUs 110 JAHHOMY KypCY SBJISIFOTCS:

* YMEHHUE MO0JIb30BATHCA METOJaMU HAy4YHOI'O KCCIICIOBAHUS SIBJICHUN MPUPOABI: MPOBOAUTH HAOJIOJICHUS, MJIAHUPOBATh U
BBITIOJIHATD DKCIIEPUMEHTHI, 00padaThIBaTh PE3yIbTaThl U3MEPEHUMN, MIPEACTABIATh PE3YIbTAThl U3MEPEHUI C MOMOIIBIO TA0IHII,
rpad@ukoB 1 popmyIi, 0OHAPYKUBATH 3aBUCUMOCTH MEXKIY (DPU3UUECKUMU BEIUYUMHAMHU, OOBICHSITH PE3YJIbTAThI U JIeJIaTh BBIBO/IBI,
OLICHUBATh I'PAHUIIBI TOIPEITHOCTEN PE3YIbTATOB U3MEPEHHU;

* Pa3BUTHE TEOPETHUYECCKOTO MBIIUICHHUS Ha OCHOBE (DOPMUPOBAHUS YMEHHH yCTaHABIWBATH (DAKTHI, Pa3IMyaTh MPUYUHBI H
CJIENICTBHSI, UCTIOJL30BaTh (DM3NYECKUE MOJCIH, BBIABUTATh TUIIOTE3bI, OTHICKUBATh M (POPMYITHPOBATH JOKA3aTEILCTBA BBIIBHU-
HYTBIX TUIIOTE3.

* 3HAaHHWE U CLIOCOOHOCTH JIaBaTh OMPEICICHUsI/ONUCaHUs (PU3UIECKUX TTOHATHIMA:

* Cogepxanue padoyei mporpaMmbl
7 xnacc (68 4,24B HEJIETI0)
BBenenue (4 4)
®duzuka — Hayka o npupoje. dusnyeckue spieHus. Ouzndeckue cBoiicTBa Ten. Habmronenue u onucanne puanyeckux
aBieHni. Gusznueckue BeIMUnHbl. M3mMepenus pusndeckux BeTUYHUH: IJIMHBI, BpeMEHH, TeMiiepaTypbl. Gusndeckue mpudophl.
MexayHapoaHasi CUCTEMA €AUHULL. TOYHOCTH U ITOTrPEIHOCTh U3MepeHnil. PU3nKa U TEXHUKA.
OPOHTAJIBHA A JIABOPATOPHAS PABOTA 1. Onpenenenue neHsl AeIeHUS U3MEPUTEIBHOTO Mpubopa.
IlepBoHaua/ibHbIE CBEJCHUS O CTPOCHUM BeliecTBa (7 4)
Ctpoenue BeniectBa. ONbITHI, JOKA3bIBAIOIIME ATOMHOE CTPOCHUE BEUIECTBA. TEIUIOBOE NBUKEHUE AaTOMOB U MOJIEKYI.
Bpoynosckoe npuxenue. JJuddyszus B razax, >KMAKOCTIX U TBEPJbIX Telax. B3anMoelicTBue 4acTull BellecTBa. ATperaTHbie
COCTOSIHUSA BelecTBa. Mojiein CTpOCHHS TBEPIBIX Te, )KUAKOCTEN U ra3oB. OObSICHEHHE CBOMCTB Ta30B, KUJIKOCTEH U TBEPABIX
TEJI HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX MPEICTABICHUMN.
OPOHTAJIBHAA JIABOPATOPHAS PABOTA
2. Ornpenenenue pasMepoB MajbIX Tell.
B3anmoneiicTBue Tea (20 4)
Mexanuueckoe npmwkenne. Tpaekropus. [IyTe. PaBHOMepHOE 1 HepaBHOMEpHOE NBIKeHHE. CKOpocTh. ['paduku 3aBHCUMOCTH
IIyTH U MOAYJISI CKOPOCTH OT BpeMeHHU ABrkeHus. Muepuus. MueptHOCTH Ten. B3aumoperictue Ten. Macca tena. i3mepenne
Maccel Tena. [InotHocts BemectBa. Cuna. Cuina tskectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CB43b MEX1y CUIIOM
TSKECTH M Maccol Tena. Cuiia TSKEeCTH Ha Apyrux mianetax. Junamometp. ClokeHHe IBYX CUJI, HAIPABJICHHBIX MO OJTHOU
npsmoii. PaBHoxeiictByromas nByx cwi. Cuna tperus. usndeckas npupoja HeOecHbIX Te COTHEYHOM CHCTEMBI.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
N3MepeHne Macchl Tella Ha PhIYaKHBIX BECAX.



N3mepenune oobema Tena.
Onpenenenue MIOTHOCTH TBEPAOTO Tea.
['pagyupoBaHue py>KUHBI U U3MEPEHUE CHIT TUHAMOMETPOM.
N3mepenue cuiibl TPEHUS ¢ IOMOIIBIO TUHAMOMETpA.
/laBjieHUe TBEPABIX TeJI, *KUIAKOCTel U ra3os (20 4)
Hasnenue. JlaBnenue tBepabix Tei. JlaBienue raza. OObICHEHHE JaBIEHUS Tra3a HA OCHOBE MOJIEKYIISIPHO-KHHETHYECKUX
npeacrasinennid. [lepegava naBnenus razamMu u xuakocTsIMu. 3akoH [lackamnsa. CooOmaromuecs cocynbl. ATMochepHoe
naBjeHue. MeTo bl U3MEpeHus aTMOCc(epHOro JaBieHusl. bapomeTp, MaHOMETp, MOPIIHEBON KUAKOCTHBIA HacOC. 3aKOH ApXH-
Menaa. Y ciaoBus I1aBaHus teil. Bo3ayxoruiaBaHue.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
Ornpenenenue BHITATIKUBAIOIIEH CUIIbL, JEHCTBYIONIEH HA MTOTPYKEHHOE B KUJIKOCTH TEJIO.
BrisicHeHue yCcoBHi TJIaBaHUS TeNa B KUJIKOCTH.
Pa6ora u MmomHOCTB. JHeprus (15 v)
Mexannueckas padota. MoiHocTb. [IpocTeie Mexanu3mMbl. MOMEHT CUJIBL. Y CIIOBUSI pABHOBECHS pbluara. «30JI0TOE MPaBUIIO»
MexaHukd. Bunbl pasHoBecus. Koagpuuuent nonesnoro aeiicteus (KI1/). Oueprus. [loTeHuunanbHas u KMHETHUYECKAs SHEPTUSL.
[IpeBpaiienne 3HEPTUH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
BrisicHeHue ycnioBHs paBHOBECHS phlUara.
Onpenenenue KII/[ mpu nogbeme Tela Mo HAKJIOHHOW MIIOCKOCTH.
[ToBTOpenue (2 4)

8 ki1acc (68 4, 2 4 B Hee110)
TemnoBble aaBjeHus (24 4)
TermnoBoe asuxenue. TemnoBoe paBHoBecue. Temrnepatypa. Baytpenusis sueprus. Pabota u rermonepenaya. Teruo-
npoBoHOCTh. KonBekuus. M3nyuenune. KomnuecTBo TEIOTHL. Y IelIbHAS TEIIOEMKOCTh. PacueT KoamuecTBa TeIIOTHI PU TE-
J000MeHe. 3aKOH COXPaHECHHUsI M PEBPAIICHUS JHEPTUU B MEXaHWYECKUX U TETUIOBBIX mporieccax. [ImaBneHue u oTBepeBanme
KPUCTAJUIMYECKUX TeJl. Y IeJibHAs TeIuioTa miasiieHus. cnapenne u konaencanus. Kunenue. Bnaxxnocts Bo3ayxa. Y aenbHas
TerioTa napoodpaszopanus. OObICHEHNE U3MEHEHUS arperaTHOrO0 COCTOSIHUS BEIIECTBA HA OCHOBE MOJIEKYJISIPHO-KUHETUYECKUX
npeacrasienuil. [IpeodpazoBanue sHeprun B TEIIOBbIX MalllMHAaX. J[Burarens BHyTpeHHero cropanus. [laposas typouna. KIT1/1
TETUIOBOTO JIBUTATENs. DKOJOTMYECKUE MPOOIEMBbI HCII0JIb30BaHUS TEIIJIOBBIX MAIIIUH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
CpaBHEeHUE KOJMYECTB TEIJIOTHI MPU CMEIIMBAHUU BOJIBI PA3HOM TEMIEPATYPHI.
N3MepeHne yaenbHOl TENJI0EMKOCTH TBEPIOTO TENA.



DyleKTpU4YecKue siBjieHus (28 4)

Dnextpusanus Tel. J[Ba poaa 3MEeKTpUUIECKUX 3apsAaoB. B3anmoelicTBre 3apsokeHHBIX Tedl. [IpOBOIHUKH, TUAICKTPUKA U
MOJIYITPOBOJHUKH. DIIEKTPUUECKOE IT0JIE. 3aKOH COXPAHEHUs AEKTPUUECKOro 3apsiaa. JlenruMocTb 31eKTPUIECKOTo 3apsaaa.
OnextpoH. CTpoeHne aTomMa. DNEKTPUIECKUH TOK. J[eficTBHE AJIEKTPUIECKOTO TOJIS Ha AJIEKTPHIECKHUe 3apsaapl. VIcTouHUKN
TOKa. DNeKTpuueckas 1emnb. Cuia Toka. DJIeKTPUYECKOe HAMpsHKeHUE. DIEKTPUIECKOe copoTuBiaeHue. 3akoH OMa /1Jid yyacTka
uenu. [TocienoBaTenbHOE U MapalieIbHOE COEAMHEHUE TPOBOJHUKOB. PaboTa 1 MOITHOCTB 3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—IJlenna. Konnencarop. [IpaBuia 6e3onacHocTH npu padoTe ¢ 3JIEKTPOIpUOOpaMH.

®POHTAJIBHBIE JTIABOPATOPHBIE PABOTHI

COopka 3JIeKTpUUYECKON 1EMU U U3MEPEHUE CUJIbl TOKA B €€ Pa3IMYHbIX YYaCTKaX.

N3mepenne HanpsHKEeHUs Ha Pa3IMYHbIX YYacTKax 3JIEKTPUUECKON IETIH.

PerynupoBanue CUiIbl TOKa pEOCTATOM.

N3mepenne conpoTUBIICHUS POBOJIHUKA TIPU MIOMOIIIN aMIIEPMETPa U BOJIBTMETPA.

N3MepeHne MOIIHOCTH U pabOThl TOKA B DJIEKTPUUYECKON

JamIie.

JJIeKTPOMATHUTHBIE sIBJIEHHS (5 1)
OmnbiT Opcrena. MarautHoe noJie. MarHuTHOE 1oJie MPSIMOTo TOKa. MarHuTHOE MoJie KaTylIKU ¢ TOKOM. [IoCTOsSsHHbIE MarHUTHI.
MarauTHoe 1oJie MOCTOSIHHBIX MarHuTOoB. MaruutHoe nosie 3emiau. B3aumoeiictBue MaruuToB. JleicTBUE MAarHUTHOTO TOJIsL HA
IIPOBOAHUK C TOKOM. DJIEKTPUUECKUN JBUTATEb.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
COopxka 371eKTpOMarHuTa 1 UCTIbITAHUE €ro JIEHCTBHUS.
N3yuenune neKTpruuecKoro IBUraTessi IOCTOSHHOTO TOKa (Ha MOJIETH).
CgeToBble siBjieHUs (9 4)
Nctounuku ceera. [IpsmonnHeitHoe pacnpocTpanenre cBera. Buanmoe neukenne cBeTuil. OTpaxeHne CBeTa. 3aKOH OTPAKECHHUS
ceera. [Linockoe 3epkano. [Ipenomiienne cBera. 3akoH npenomieHus ceeta. JInuzpl. @oKycHOE paccTOsTHUE JAMH3BL. OnTHYecKast
cuiia nmuH3bl. M300paxkenust, 1aBaemble JIMH30M. [ 1a3 kak ontuyeckas cuctema. OnTudeckue npuoopsl.
OPOHTAJIBHAS JIABOPATOPHASA PABOTA
[Tonydenne n300pakeHus IPU TOMOIIH JIMH3HI.
IToBTOpEeHue (2 4)
9 kiacc (68 4, 2 4 B HeeT10)
3aKkoHbI B3aMMOAEiiCTBUA U IBHKEHUA TeJ (26 1)



Marepuanbhas Touka. Cucrema orcueta. [lepemenienne. CKOpoCTh NPSIMOJIMHEHHOTO PABHOMEPHOIO JIBUKEHHS.
[IpsimonuHETHOE paBHOYCKOPEHHOE JBUKEHHE: MTHOBEHHAs CKOPOCTh, YCKOpeHue, nepeMentienue. [ paduku 3aBUCUIMOCTH
KMHEMAaTHUYECKUX BEJIMYUH OT BPEMEHH MPU PABHOMEPHOM U PaBHOYCKOPEHHOM ABUKEHUH. OTHOCUTEIHHOCTh MEXaHUYECKOTO
IBUKEHUs. ['eoeHTpruiecKas U reJIMOUEHTpUYEcKasl cucTeMbl Mupa. MHepiuanbHas cuctema orcyera. 3akoHbl HproTOHa.
Csoboanoe manenne. HeBecoMOCTh. 3aKOH BCEMUPHOTO TATOTeHHs. [McKyccTBenHble cryTHuKY 3emun. ]! Ummynbe. 3aKoH co-
XpaHECHUSI UMITyJIbca. P€akTUBHOE ABUKEHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

HccnenoBanue paBHOYCKOPEHHOTO JIBUKEHUSI 0€3 HauaIbHOM CKOPOCTH.

N3mepenune yckopeHus CBOOOJHOTO MaJeHHUSL.

Mexanndeckue Kojie0anus M BOJHbIL. 3BYK (10 4)

Koneb6arenbnoe asuxenue. Konebanus rpysa Ha npysxkune. CBoboHbIe kKoniebanus. KonebdarenbHas cuctema. MasiTHUK.
AMIUTMTY 13, IEPHO/I, YacToTa Kosnebanuii. [["apmonndeckue konebanus|. [IpeBparienue sHepruu npu KojaedaTeIbHOM
JIBYDKEHUU. 3aTyxaroniue konedanus. Boinyxnennsie konebanus. Pezonanc. Pacnpoctpanenue konebaHuii B ypyrux cpejiax.
[Tontepeunsie 1 npoonbHbIE BONHBL. [[nuHa BoaHbl. CBA3b JJIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IIEPUOJOM
(dactoToif). 3ByKOBBI€ BOJIHBI. CKOPOCTB 3ByKa. BbicoTa, TEMOpP M TPOMKOCTB 3ByKa. DX0. 3ByKOBOM pe3oHaHc. [IHTepdepenuus
3BYyKa].

OPOHTAJIBHASA JIABOPATOPHAS PABOTA

UccnenoBanue 3aBUCUMOCTH TI€pUOIa U YACTOTHI CBOOOIHBIX KOJIEOAHUI MassTHUKA OT JJIMHBI €r0 HUTH.

JaekTpoMarHuTHoe moJie (17 4)

OnHOPOIHOE M HEOJHOPOJHOE MarHUTHOE Tosie. HanpaBiieHne TOKa M HallpaBJIEHHUE JIMHUM €r0 MarHuTHOro noJst. [Ipasumno
OypaBuuka. OOHapykeHrne MarHuTHoro mnoJjs. [IpaBuio neBoit pyku. MHayKIMsS MarHuTHOTO MoJist. MarHUTHBINA TOTOK. OTBITHI
@apazes. DneKTpoMaruuTHast HAYKuus. HanpaBnenne nHayKimoHHoro Toka. [Ipasuno Jlenua. SIBneHne caMOMHIYKIIHH.
[Tepemennsrii Tok. ['eHepatop nepemennoro Toka. [IpeoGpazoBanus sHepruu B dneKTporeneparopax. Tpanchopmatop.
[Tepenaua 3neKTpUUYECKOM SHEPTUN HA PACCTOSIHUE. DIEKTPOMArHUTHOE MOJI€. DJIEKTPOMarHuTHbIE BOJHBI. CKOPOCTH pacipo-
CTPaHEHHS DJIEKTPOMArHUTHBIX BOJIH. BIMsHNME 2JIEKTPOMArHUTHBIX M3 IyYEeHUN Ha )KUBBIE OpraHu3mMbl. KonebaTenbHBINA KOHTYDP.
[Tomy4yenue 35eKTpOMarHuTHBIX KoieOanuii. [I[puHIUIIBEI pauoCBsA3HM U TEIEBUICHUS. DIIEKTPOMarHuTHas IPUPOIa CBETA.
[Ipenomiienue cera. [lokazarens npenomienus. Jucnepcus ceera. Lisera Tein. [lornomenne u ucnyckanue cBera arTOMaMH.
IIponcxoxieHue TMHen4aThIX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

N3yueHue sBIEHUS 3IEKTPOMArHUTHON UHYKIMH.

Ctpoenue aToma u aToMHOr0 siipa (12 4)



PannoakTMBHOCTB Kak CBUJIETENBCTBO CIOXKHOTO CTPOEHHS aTOMOB. Anb(a-, 0eTa- u ramma-usnyuenusi. OnsiTel Pesepdopra.
SAnepHas mogenb atoMa. PagunoakTUBHbBIE TPEBPAILIEHHS ATOMHBIX sijiep. CoXpaHeHue 3aps10BOr0 U MaCCOBOTO YMCEN MPU
AJIEPHBIX PEAKUUAX. DKCIEPUMEHTAIBHBIE METO/IbI HCCIIEIOBaHUs YacTull. [[poTOHHO-HEWTpOHHAS MOJIENb SApa. PU3HUEeCKU
CMBICT 3apsI0BOr0 U MaccoBoro yucel. M3oromnsl. [IpaBuna cmemenus 11 anbda- u 6eTa-pacnana npu SACPHBIX PEAKIUAX.
DHeprus cBsA3M YacTull B sajpe. Jlenenue saep ypana. Llennas peakuus. SnepHas s3HepreTuka. IKOJIOTHYECKUE IPOOIEMbI
paboThl aTOMHBIX AnekTpocTanuuid. Jlosumerpus. [lepuon nomypacnana. 3aKoH palMOaKTUBHOTO pacmnana. BiausHue
PaAMOAKTUBHBIX U3JIyYEHUI Ha )KUBbIE OpraHu3Mbl. TepmosinepHas peakuus. crounnku sHeprun CoiaHua v 3B€3/1.

OPOHTAJIBHBIE JTIABOPATOPHBIE PABOTHI
N3yuenue aenenus siapa atoma ypasa no ¢ororpaduu TPEKOB.

N3ydeHne TpeKoB 3apsHKEHHBIX YAaCTHIL IO TOTOBBIM (hoTOTpadusiM.
IHoBTOpenue (3 4)

TeMaTnueckoe IVIAHUPOBaHKUE 7 KJIAaCC

Ne | HaumeHnoBanue tem Bcero | B Tom uucne Ha: MnaHupyembie NpeAMeTHbIE pe3ynbTaTbl.
n/ 4acoB
II
ypoku | a/p | K/p
1 Beenenue 4 2 2 Y4eHnK HAYYHTCS: COOIIOIATh paBHiIa 0E30IIaCHOCTH U OXPaHbl TPy1a IPH
1 pabote ¢ yueOHBIM 1 J1a00pPaTOPHBIM 000PYIOBaHUEM;
MOHMMATh CMBICIT OCHOBHBIX (PM3UYECKUX TEPMHHOB: (HU3HMUECKOE TEJIO,
¢du3ugeckoe siBeHne, GU3NIecKasi BEINYNHA, SAMHUIBI H3MEPEHHS;




MMOHUMATh POJIb SKCIIEPUMEHTA B MOJyYCHUN HAYIHOU WH(OpMAIUY;
Y4YeHUK MOJYYUT BO3MOKHOCTH HAYYHTHCSH:

0CO3HABAMb YEHHOCTH HAYUHBIX UCCIe008AHUL, POTb PUIUKY 8 PACUUPEHUY
npeocmasnenull 00 OKpysIcaoujem mMupe u ee 6Kaa 8 yayuuleHue Kayecmsa
HCUBHU,

UCNONIL3068AMb NPUEMbl NOCMPOeHUs u3UUecKUX Mooeel, NOUCKA U
hopmynuposku 00Ka3amenbCcme GblOGUHYMBIX 2UNOMe3 U MeoPemuecKux
66160006 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX (DaKmMos;

CPasHUBams MOYHOCMb USMEPEHUS PUULECKUX BeTUYUH N0 BeUYUHE UX
OMHOCUMENLHOU NOSPEUWHOCIU NPU NPOBEOSHUU NPIMBIX USMEPEHULL,

Crpoenue BeniecTna

Yd4eHUK HAYYUTCH

pacro3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOLINXCSI 3HAHUH
OCHOBHBIE CBOMCTBA WM YCIOBUS IPOTEKAHUs 3TUX ABIEHUI: nuddysus,
W3MEHEeHUe 00beMa Tell IPH HarpeBaHuH (OXJIAKICHUN).

OpueHTHPOBAThCS B 3JIEMEHTAPHBIX 3HAHHUAX O CTPOCHUH BELIeCTBa, O0BICHATh
HEKOTOpbIe (PU3MUYECKHE IPOLIECCHI C TOYKH 3PEHHS TOT0, YTO TEJIa COCTOSNT U3
MOJIEKYJI

Y4eHHNK MoJy4UT BO3MOKHOCTH HAYYHUTHCS:

Hcnonp30BaTh 3HAHUSI O CTPOCHUH BELIECTBA U1 BEPHOI'O IIPUMEHEHHS B ObITY

B3aumoneiictBue Ten

20

13

YuyeHNK HAYYHMTCS PacliO3HABATH MEXaHHMYECKHUE SBICHHUS H OOBSCHATH Ha
OCHOBE UMCIOIIIUXCA 3HAHWHM OCHOBHBIE CBOMCTBA MJIN YCIJI0BUA MPOTCKAHUA 3TUX
SIBJICHUI: PaBHOMEPHOEC U HCPABHOMEPHOC IBUIKCHUE, OITUCBIBATHL N3YUCHHBIC
CBOMCTBA TEJI © MEXaHUYECKHE SIBJICHUS, UCIIOIb3Ys (PU3NUECKHE BETUIHHBI:
MyTb, TIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE, IepHo 00pallleHns], Macca Tela,
TUTOTHOCTH BEILIECTBA, CHJIA (CHIIA TSDKECTH, CHJIa YITPYTOCTH, CHIIA TPEHNS),

Ha OCHOBE aHaJIM3a yCJIOBHS 3a]1au¥l 3aIIHChIBATh KPATKOE YCIOBHUE, BBIICISATD
(bu3nYeckue BEITNYUHBL, 3aKOHBI U (OPMYJIbI, HEOOXOJMMBIE JUIS €€ PeIeHNS,
IMPOBOJUTH PACUYCThI U OLCHUBATL PCAJILHOCTD IOJIYUYCHHOI'O 3HAUYCHUA
(bu3HYecKol BETMYHHBI.

Y4eHUK MOJTYYHT BO3MOKHOCTH HAYYUTHCS:

HUCIIOJIB30BaTh 3HAHUS O MEXAaHUYCCKUX SABJICHHUAX B HOBCC}IHGBHOﬁ KHW3HU 1A
obecrieueHus1 6€30MMaCHOCTH NIPU OOpaIleHHH C TPUOOPAMU B TEXHIUUECKIMU
YCTPOHCTBAaMHU, JUIsl COXPaHEHHsI 310POBbsl M COOMIOACHNSI HOPM 3KOJIOTMYECKOTO
MIOBEJICHUS B OKPYXKAIOILLIEH CpeJie; IPUBOIUTH IPUMEPHI IIPAKTUYECKOTO
HUCIIOJIb30BaHUA q)HSI/I‘IeCKI/IX 3HAHUHM 0 MEXaHUYECKUX SBICHUSIX U (bI/ISI/I‘IeCKI/IX
3aKOHaXx;

JlaBineHue TBEPIBIX TEII,
JKUJIKOCTEH, Ta30B

20
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Yuennk HAYYMTCH OIIMCbIBAaTh N3YYCHHBIC CBOICTBA TEJI 1 MCXaHUYECCKHEC
SABJICHUSA, UCIIOJIB3Ys (bmnquKne BEJIMYUHBI: OOBICHSITH TAKHE SIBJICHUS KaK
rnepeaadya qJaBJICHUA TBEPAbIMU TCIaMU, )KUAKOCTAMU U Ira3aMu, aTMOC(i)epHOG




JTaBJICHHE, TUIaBaHUE Tel. Pernark 3aqaun uconb3yro 3akoH [lackans, 3akoH
Apxumena.

Y4eHNK MOJyYUT BO3MOKHOCTh HAYYHThCH:

UCTIONB306AMY 3HAHUSL 0 0asleHue U NIABAHUU Mel 8 NOBCEOHEBHOU HCUSHU OISl
obecneuenusi bezonacHocmu OJisl COXPAHEHUsL 300P08bsL U COONI0OEHUsT HOPM
9KONI02UHECKO20 NOBEOeHUsl @ OKPYJicalowell cpede, Npueoouns npumepbl
NPAKMUYECK020 UCNOTb30BAHUS (PUBUYECKUX 3HAHULL. PA3TUYAND SPAHUYb
NPUMEHUMOCIU (PU3ULeCKUX 3AKOHO8,

Paborta, MOIITHOCTB,
SHEPTHS

15
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Y4yenuk Hayumurest

pacno3HaBaTh MEXaHWYECKHE SBICHUS U OOBSACHATH HA OCHOBE HMEIOIUXCS
3HAHWI OCHOBHBIE CBOWCTBA WJIN YCIOBHSI TPOTEKAHUS STHX SIBICHHA:

pemIaTh 3a1a4M, HCIOJIB3YI0 TAKHE MOHATHS KaK: KHHETHYEeCKast SJHePrus,
MOTEHIIMANbHAS YHEPT U, MeXaHn4Yeckast paboTa, MexaHu4deckast MOIHocTh, KI1/]
MIPY COBEPLICHUH pabOoThI C HCMOIB30BAHUEM MIPOCTOTO MEXAHU3MA,

Y4eHHuK MoJy4UT BO3MOKHOCTH HAYYHUTHCS:

Pa3IUYaAms SPAHUYbl NPUMEHUMOCTIU PUIULECKUX 3AKOHO8, NOHUMAMb 8Ce0OUUT
xapaxkmep QYHOAMeHMANbHbIX 3aKOHOG (3AKOH COXPAHEHUSI MeXAHUYECKOU
9HepeuU) U 02PaAHUYEHHOCHb UCNONIb308AHUS YACHBIX HAX0OUMb A0EKEAMMYIO
nPeoloACceHHOU 3a0aye PuUUecKyto MoOeb, pazpeuams npodaemMmy Ha OCHO8e
UMEIOWUXCSL BHAHUTL N0 MeXAHUKe.

[ToBTOpEHHE

[E—

UTOI'O:
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COCTOSIHHU BEIIECTBA
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Y4YeHUuK HAYIUTCS

Pacro3HaBaTh TEIUIOBBIC SIBICHUS U OOBSCHATH Ha 0a3e NMEIOINXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIH yCIIOBHSI POTEKAHUS ITHUX SBIICHUI: mnuddy3us, n3MEHEHHE 00beMa Tell
MIpH HarpeBaHUH (OXJIKICHNH), O0JIBIIAs CKUMAEMOCTh Ta30B, Majiasi CYKMAeMOCTh




KHUJIKOCTEH U TBEPABIX TeJ; TEIIOBOE paBHOBECHE, HCIIApEHHE, KOHACH AL,
IJIaBJICHUE, KPUCTAIUTH3AINS, KATIEHHE, BIAXKHOCTh BO3/yXa, Pa3InIHbIE CTIOCOOBI
Teronepeaayn (TemI0NpOBOAHOCT, KOHBEKIHS, U3ITyUeHHE), arperaTHbIe COCTOSHHS
BEIIeCTBAa, MOTJIOUICHNE SHEPTHU IPH UCIIAPEHNUH JKUAKOCTH U BBIICTICHHUE €¢ TPH
KOHJICHCAIINH T1apa, 3aBICUMOCTh TeMIIEPATyPhI KATICHUS OT 1aBJICHIS,;

OTIMCHIBATh U3YYCHHBIE CBOIICTBA TEN U TEIUIOBBIE SIBICHUS, HCIIONB3YS (PU3HUECKUE
BEJIUYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPESHHSS YJHEPTHs, TEMIICPaTypa, yeIbHAs
TETJIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA TUIABJICHUSI, yAelIbHAasl TEII0Ta
rmapooOpa3oBaHus, yeIbHAs TeIIOTa CTOPAaHuUs TOTUTHBA, KO3(PPHUIIMEHT TOIe3HOTO
JICHCTBHYSI TEIUIOBOTO JIBUTATEIIS; IPU OMTUCAHUU NIPABHIBHO TPAKTOBATh (PU3UUCCKUN
CMBICJI HCITOJIb3YEMBIX BEJIMYMH, X 0003HAUCHUS U CAVMHUIIEI H3MEPEHUS, HAXOAUTh
(hopMyITBI, CBS3BIBAIONINE JAHHYIO (PU3NIECKYIO BETHUNHY C IPYTUMH BETHINHAMH,
BBIYHCIIATH 3HaUeHUE (PU3MUECKON BETUINHBL,

AHAJIM3UPOBATDH CBOMCTBA TCJI, TCIIJIOBBIC SABJICHUA U IPOLECChI, UCIIOJIb3Ys OCHOBHBIC
TTOJIOXKEHHUST aTOMHO-MOJIEKYIISIPHOTO YUEHHSI O CTPOCHUH BEIIECTBA M 3aKOH
COXPaHEHUS DPHEPTUU;

pas3indaTb OCHOBHBIC ITPU3HAKN U3YUCHHBIX (bI/I3I/I‘I€CKI/IX MOHCHCﬁ CTPOCHUs ra3oB,
JKUJIKOCTEMN U TBEPABIX TEN;

MIPUBOUTH PUMEPHI MTPAKTHYECKOTO UCIIOF30BaHUS (PU3UIECKUX 3HAHUH O
TCIIJIOBBIX SABJICHUAX,

pelaTh 3aJauu, UCTIOJNIB3YS 3aKOH COXPaHEHHS YJHEPTUH B TEIJIOBBIX MPOIeccax U
(hopMyitbl, CBs3BIBatONINE (DU3MUECKUE BEIIMIMHBI (KOJTHYECTBO TETUIOTHI,
TeMIepaTypa, yAelIbHas TeUIOEMKOCTh BEIeCTBa, y/IeNbHAS TETUIOTA TUTaBIIeHUS,
yIeNbHas TEIIoTa Napoo0pa3oBaHus, yeIbHas TeIUIOTa CTOpaHHs TOIUINBA,

KO3 (DUITUEHT TTOJIE3HOTO JISHCTBHSI TEIUIOBOTO IBUTATEINSI): HA OCHOBE aHAIN3a
YCIIOBUS 33/I1a4H 3aIMCHIBATh KPATKOE YCIOBUE, BBIICIATH (PH3NUYECKHUE BETHIUHBI,
3aKOHBI U (1)OpMy.HBI, HCO6XOI[I/IMLIC I €€ pCICHU A, IPOBOAUTDL PACUCThI U
OLICHUBATH PCAJIbHOCTD IMOJIYYCHHOT'O 3HAYCHUA (I)I/ISI/I‘ICCKOI\/'I BCIIMYUHBI

Y4eHUK MOJYYUT BO3MOKHOCTH HAYYUThCSH:

HCIIOJIb30BATh 3HAHUS O TCIIVIOBHBIX SIBJICHUSX B HOBCC)IHeBHOﬁ KHNU3HU 1A
oOecniedeHus1 6€30MaCHOCTH MPH 0OpAIIEHNH C TPHOOpaMH M TEXHUIECKIMH
YCTPOMCTBAaMHU, JJIsl COXPaHEHHS 3J0POBbS  COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH cpeze; NPUBOIUTH IPUMEPHI IKOJIOTHYECKUX MOCIEICTBUN
paGOTBI HBHFaTeJ’[eﬁ BHYTPCHHET'O CropaHusd, TCIIJIOBBIX U FH}IpO3HeKTpOCTaHHHI>'I;
pa3auyaTh TPAHMIIBI IPUMEHUMOCTH (DU3MUYSCKUX 3aKOHOB, IOHMMATh BCEOOIIIHIA
xapaktep (pyHIaMeHTaNbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPAaHEHUsI SHEPTHH B
TCIIJIOBBIX Hpoueccax) " OTPAaHUYCHHOCTDH UCITIOJIB30BAHWA YaCTHBIX 3aKOHOB,
HAXOJIUTh aJCKBATHYIO MPETIOKESHHON 3a71aue (PU3NIECKYIO MOJIENb, pa3peniaTh
po0JieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUHN O TETUIOBBIX SBICHUSX C
HCIOJIb30BAHUEM MaTEMaTHUYECKOTO aIlapara, TaK U Py MOMOIIY METO0B OIICHKH.




DNEeKTPUUYECKUE SIBICHUS
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Y4enuk HayqyuTcs

pacro3HaBaTh IEKTPHUECKUE SIBICHUS M OOBSCHSATH HA OCHOBE MMEIOIINXCS 3HAHUHT
OCHOBHBIE CBOWCTBA WJIM YCIOBHSI TPOTEKAHUS STUX SIBIICHHUH: DJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B, JIEKTPUIECKUHN TOK B €T0 JCHCTBHS (TETI0BOE,
XUMHYECKOE, MATHUTHOE), IEHCTBHE AIEKTPUIECKOTO TIOJ Ha 3apsHKEHHYIO YacTHILY,
COCTaBIISITh CXEMBI DJIEKTPHYECKUX IIETeH ¢ OCIIeI0BaTeIFHBIM U MTapaIljIeIbHBIM
COCIMHEHHEM 3JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAUCHHS JJIEMEHTOB
ANEKTPUYECKUX LIenel (MCTOYHUK TOKa, KII0Y, PE3UCTOP, PeocTaT, TaMIoUKa,
aMITepMETP, BOIBTMETP).

OTIMCHIBATh N3YUYEHHBIC CBOWCTBA TEJ M ANEKTPUUIECCKUE SIBICHHS, UCIIONb3YsI
(u3nUecKre BeJIMYMHBL: AIEKTPUICCKUN 3apsii, CHila TOKa, SJIEKTPUUECKOe
HaIpsDKEHUE, DIIEKTPUIECKOE COMTPOTHBIICHHUE, YACTHHOE COMTPOTHUBIICHNE BEIIECTRA,
paboTa 3IeKTPUIECKOTO MO, MOIITHOCTh TOKA, IIPY OTIFCAaHWU BEPHO TPAKTOBATh
(U3NUECKUI CMBICI UCTIONIL3YEMBIX BEJMYMH, UX 0003HAYECHUS U €AWHUIIBI H3MEPEHHUS,
HaXOJUTh (DOPMYJIIBI, CBA3BIBAIONINE JAaHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMHU
BEITMYHHAMU.

aHaJIM3UPOBATH CBOMCTBA TEJI, JIEKTPUUIECKHUE SIBIICHHUS U MIPOLECCHI, UCTIONB3Y I
(u3nUecKre 3aKOHBI: 3aKOH COXPaHEHUs! AIEKTPHUYECKOTO 3apsia, 3akoH OMa st
ydacTka 1enw, 3akoH J[xoyns-JIeHma, mpu 3ToM pa3nuyaTh CIOBECHYIO
(hopMyJIHPOBKY 3aKOHA U €T0 MaTeMaTHYECKOE BBIpaKEHHE.

NPUBOJIUTH IPUMEPHI TIPAKTHUECKOTO MUCTIONB30BaHUS (PU3HMUECKIX 3HAHUH 00
AIEKTPUIECKHUX SBICHUSIX

penraTe 3aja4uu, UCIONb3ys GU3NIEeCcKe 3aKOHbI (3akoH OMa T yJacTKa IIeTH, 3aKOH
Hxoyns-Jlenua, u hopMybl, cBs3bIBatoIIE GUINUECKIE BETUIMHBI (CHJIa TOKA,
AJIEKTPUIECKOE HANPSHKEHHE, SJICKTPUIECKOe COIIPOTUBIICHUE, YACIHEHOE
COTIPOTHBJICHHE BEIIECTBA, pad0OTa IEKTPUUECKOTO OIS, MOIITHOCTH TOKA, , (POPMYJIBI
pacdera 3JeKTPUYECKOT0 COMPOTHUBRIICHHS ITPH MOCIEA0BATENILHOM U MapauIeTbHOM
COCJIMHEHHNH TIPOBOIHUKOB): HA OCHOBE aHAIIU3a YCIIOBHUS 3a/Ia4H 3alMCHIBATH KPATKOE
YCIIOBUE, BBIICTATH (PHU3NUECKUE BEIMYUHBI, 3aKOHBI ¥ (DOPMYJIIBI, HEOOXOUMBIE JIIS
€e pelleHus, POBOJIUTh PACUEThI U OIICHUBATh PEATBHOCTD ITOJyUYEHHOTO 3HAYCHUS
(hU3UYECKOM BEJIMUHHBI.

Y4eHHMK MOJy4YUT BO3MOKHOCTH HAYUUTHCS:

HCIIOJIBL30BaTh 3HAHUS 00 OJICKTPUUCCKUX SBJICHUAX B HOBCG)IHCBHOﬁ KHU3HU I
obecniedeHust 6€30MaCHOCTH TP 0OpAIIEHUH C TPHOOpaMHU M TEXHUIECKIMH
YCTPOMCTBAaMHU, ISl COXPaHEHHS 3[JOPOBbS H COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO
IIOBCJCHUS B Opr)KaIOHIeﬁ Cpeac; NpUuBOAUTE IMIPUMEPHI BJIMAHUA 3JICKTPOMAarHUTHBIX
H3queHHI>'I Ha )XMBBIC OPraHU3MBbI;

pa3nuyaTth rpaHulbl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, IOHUMATh BCEOOIIMI
xapakTep (yHIaMEeHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHS DJIEKTPUUECKOTro 3apsiaa) U




OTPaHUYCHHOCTH MCITOJIE30BAHUS YACTHBIX 3aKOHOB (3akoH OMa JUTsl y4acTKa IeTH,
3akoH Jlxoyns-Jlenma u mp.);

HCIIOJIb30BATh MPUEMBI TIOCTPOCHHS (PU3MUECKUX MOJICIICH, TOUCKA U (hOPMYITUPOBKU
JIOKa3aTeNIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUYCCKUX BHIBOJIOB HA OCHOBE
SMIUPUUYECKH YCTAHOBJICHHBIX (DaKTOB;

HAXOJIUTh aJCKBATHYIO MPEITIOKESHHON 3a71aue (GU3NIECKYIO MOJICNb, pa3peniaTh
po0JieMy KaK Ha OCHOBE UMCIOIIUXCSI 3HAHUN 00 3JICKTPOMArHUTHBIX SBICHUSX C
HCIOJIb30BAHUEM MAaTEMaTHUYECKOTO aIapara, Tak U Py TTOMOIIU METO0B OIICHKH.

3HeKTpOMaFHI/ITHLIe SABJICHUA

Ydyenuk HayyuTcs

pacmo3HaBaTh AIIEKTPOMArHUTHBIC SBJICHHS U OOBSICHIATH HA OCHOBE UMEIOITIXCS
3HaHUI OCHOBHBIE CBOMCTBA UJIU YCJIOBUS IPOTECKAHUS STUX SIBICHUI:
B3aMMO/ICHCTBHE MarHUTOB, MATHUTHOE I0JIe 3eMIIH

OIINChIBATH I/IS}/LICHHI)IC CBOP'ICTBa TCI U SHGKTpOMaFHI/ITHLIe SIBJICHUA, I/ICHOJH>3y51
(hnznueckoe MOHATHE MAarHUTHOE TI0€

MIPUBOUTH MPUMEPHI MTPAKTHYECKOTO UCITOb30BaHUS (PU3UIECKIX 3HAHUH O
3JI€KTpOMaFHI/ITHI)IX ABJICHUSX

Y4eHHK MOJIYyYHT BO3MOKHOCTh HAYUHTHCS:

HCIIOJIb30BaTh 3HAHHUA 06 DJICKTPOMArHvuTHLIX ABJICHUAX B HOBCCI{HCBHOI\/'I KHU3HU 1A
obecrieyeHus: 0€30MacHOCTH TIPU OOpAIEHUH ¢ TPUOOPaMH U TEXHHYECKHUMHU
YCTpOUCTBAMHU

UCII0JIb30BaTh IPUEMBI TOCTPOSHHS GU3UIECKUX MOJIETICH, IIOMCKa U OPMYITUPOBKH
A0Ka3aTCJIbCTB BbIABUHYTBIX THIIOTE3 U TCOPECTUUCCKUX BbBIBOJJOB Ha OCHOBEC
OMITMPUYECKH YCTaHOBJICHHBIX (DaKTOB;

HaXOJIMTh aIeKBAaTHYIO NPEIUIOKEHHOH 3aja4e (PU3MYECKYIO MOIENb, pa3perarhb
po0JieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUH 00 3JICKTPOMArHUTHBIX SBJICHHSX C
UCIIONIb30BAaHUEM MaTEMaTHYECKOTO arapara, Tak U IPH IIOMOIIY METOJI0B OL[CHKH.

CBeTOBBIE SIBJIICHUS

Y4yeHuKk HAyIUTCS

pacro3HaBaTh CBETOBBIE SABJICHUS U OOBICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCIIOBHSI TPOTEKAHUS 3THX SIBIICHUI:, TPIMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTPAKEHUE U MPEIOMJIEHUE CBETA, TMCIIEPCHUS CBETA.
HCIIONIE30BaTh ONTHYECKNE CXEMBI JJI TOCTPOEHUS M300paXeHHH B TUIOCKOM 3epKajie
1 coOMparoLIeil TuH3e.

[P OTIICAHUY BEPHO TPAKTOBATH (PU3UUECKUIT CMBICIT HICTIONB3YEMbIX BEIUYNH, UX
0003HAYCHUS M JMHUIIBI U3MEPEHUS; HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIIIE JAHHYIO
(U3MUECKyI0 BEIMYMHY C IPYTHMH BEIMYUHAMHU.

aHaAJIM3MPOBATH CBOICTBA TEJI, CBETOBBIE SIBJICHMSI U IPOLIECCHI, UCIOIb3Ys
(u3HYeCcKre 3aKOHBI: 3aKOH ITPSIMOJIMHEHHOTO pacIpOCTPaHEHHS CBETA, 3aKOH




OTpa)XKEHUs CBETA, 3aKOH MPEIOMIIEHUS CBETA; IPH STOM pa3inyaTh CJIOBECHYIO
(hOopMyIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAKEHHUE.

MIPUBOIUTH IPUMEPHI IPAKTUIECKOTO UCTIONIB30BaHMs (PU3NUECKUX 3HAHUN O CBETOBBIX
SIBIICHUSX

Y4eHHMK MOJy4YUT BO3MOKHOCTh HAYUUThCS

HCIOJb30BaTh 3HaHUs 00 CBETOBBIX SIBICHUSIX B [IOBCEIHEBHOM XKHU3HU AJIS
oOecrieyeHus1 0€30MacHOCTH NPU OOpAIEHUH ¢ TPUOOPaMH U TEXHHYECKUMHU
YCTPOHCTBAaMHU, JJIsl COXPaHEHHS 3[JOPOBbS H COOIIOJICHUSI HOPM 3KOJIOTHYECKOTO
[IOBEJICHUS B OKPYKaIOLIEH cpeae;

pa3nuyaTh TpaHUllbl IPUMEHUMOCTH (U3NUECKIX 3aKOHOB, TOHUMATh BCEOOIIMI
xapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB

HCHOJB30BaTh IPUEMBI IIOCTPOEHHS (PU3NUECKUX MOJENeH, TOuCcKa U GOPMYJINPOBKU
JOKa3aTeJIbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUYECKUX BBIBOAOB Ha OCHOBE
SMIMPHUUYECKH YCTAHOBJICHHBIX (DaKTOB;

HaXOAUTh aJCKBATHYIO MPEAJIOKESHHON 3a7a4e (YU3NIECKYIO MOJIEINb, pa3peLlaTh
pobJeMy Kak Ha OCHOBE MMEIOIIMXCSl 3HAHUH O CBETOBBIX SIBICHUSIX

[ToBTOpeHue 2
HUTOI'O: 68 52 12
TemaTnueckoe IIaHupoBanmne 9 Kiacc
Ne | HammeHnoBanue TeM u Bcero B ToMm gucie Ha:
/1 | pa3aernnos 9acoB ypoku | a/p | K/p
1 3aKOHBI ABMKEHUS U 26 22 2 2 Bl)lHyCKHl/lK HAYYHUTCH:

B3aHMOJEHCTBUS TEII

pacro3HaBaTh MEXaHUYECKHE SBICHUS U OOBSICHITh HA OCHOBE HMECIOIITUXCS
3HAHUW OCHOBHBIEC CBOMCTBA MJIM YCJIOBUS IPOTEKAHUSI OTUX SBJICHUM:




paBHOMEPHOE ¥ HEPaBHOMEPHOE JIBUKEHNE, PABHOMEPHOE U PABHOYCKOPEHHOE
IPSAMOJUMHEHHOE ABHKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOT'O IBH)KEHUS,
cBOOOHOE MajZICHUE TeJl, pABHOMEPHOE IBI)KEHHUE 10 OKPYKHOCTH, HHEPLIHS,
B3aMMO/JIEHCTBUE TeJl, pEaKTUBHOE JBM)KEHUE, pABHOBECUE TBEPABIX TE,
MMEIOIUX 3aKPEIUIEHHYIO OCh BPAIlEHHs], ONIMCHIBATh U3yUCHHbIE CBOUCTBA TEI U
MEXaHUUYECKHE SIBICHUS, UCTIONB3YS (PU3NUECKHE BEIINUUHBI: IIyTh, IEPEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, IEPHUO]] 0OpallleHHs, Macca Tela, INIOTHOCTh BELIECTBa,
cuiia (Cuiia TSHKECTH, CHIIa YIPYTOCTH, CHIIa TPSHUS ), IaBJICHUE, UMITYJbC Tela,
CHJIa TPEHHUS, aMIUINTYAA, TIEPHOA U YacTOTa KoJeOaHUH, JUTHHA BOJIHBI U
CKOPOCTb €€ PacIpOCTpaHEeHHs; PU OMUMCAHUN MTPABUIBHO TPAKTOBATh
(U3NUECKUil CMBICH UCTIONIB3YEMbIX BETUUNH, UX 0003HAUYCHUS U €TNHHIIBI
U3MEPEHHsI, HaXOIUTh ()OPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (GU3MUECKYIO BEIINUUHY
C IPYT'MMH BEJIMYMHAMH, BEIYUCIISATH 3HaUCHUE (DU3NUECKON BEINUHHBL;
aHAJIM3UPOBATh CBOIMCTBA TEJ, MEXaHWYECKUE SBJICHUS U MPOIIECCHI, UCIOIb3YS
(u3nUecKue 3aKOHbBI: 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOT'O TSATOTCHHUS,
MIPUHIIUTI CYTIEPIIO3UIINH CHJI (HaXOXKIeHHe paBHoeicTBytomei cuibl), I, 1T u 111
3akoHbI HpI0TOHA, 3aKOH COXpaHEHHs UMITYJIbCa, IPH 3TOM pa3inyaTh CJIOBECHYIO
(OpMyYITHPOBKY 3aKOHA U €T0 MaTeMaTHYECKOE BEIPAKECHUE;

pas3In4aTh OCHOBHBIC MPU3HAKK U3YUCHHBIX (PU3MUYECKUX MOJIesIeil: MaTepraibHas
TOYKa, MHEpLMaIbHAs CUCTEMA OTCUETA;

pearh 3a7a4um, UCTIOINb3Ys (U3NUYECKUe 3aKOHBI (3aKOH COXpPaHEHUsI SHEPTHH,
3aKOH BCEMUPHOIO TACOTeHUS, NpUHIUN cynepno3uuuu cui, I, I u 11l 3akoHbI
HrroToHa, 3aKOH COXpaHEHUS! UMITYJIbCa, 1 (YOPMYJIbI, CBA3BIBAIOLINE (PUZUIECKUE
BEJIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca TeJla, INIOTHOCTD BEIECTBa, CUIIA,
JaBJICHUE, UIMITYJIbC TEJIa, KHHETHYEeCKast YHEPrusl, IOTCHUUAIbHAS SHEPIus,
MexaHn4eckas pabora, MexaHnueckast MoutHocts, KII1J[ mpocroro mexannsma,
CUJIA TPEHHUS CKOJIBKEHHS, KOO GUIIMEHT TPEHUS, aMIUTUTY 14, IEPUO]T ¥ YaCTOTa
Kosie0aHui, AJIMHA BOJIHBI U CKOPOCTH €€ PACIPOCTPAHEHHU):

Yd4eHuKk MoJy4YUuT BO3MOKHOCTh HAYYHThCS:

UCNONL306AMY 3HAHUSL 0 MEXAHUUECKUX AGNCHUSAX 8 NOBCEOHEGHOU HCUSHU OIS
obecneyenus 6e30nacHoCmu npu 0opawenuy ¢ RPUOOPAMU U MEXHUYECKUMU
yempoucmeamu, 0Jis COXPAHeHUst 300P08bs U COONIOOEHUSL HOPM IKOTOSUYECKO20
nogeoenus 8 oKpycaioujell cpede; NPUBOOUMb NPUMEPLL NPAKMULECKO20
UCNONL308ANUA PUUYECKUX SHAHUL O MEXAHUYECKUX ABNEHUAX U PUBUYECKUX
3aKOHAX,; NPUMEPLL UCHONIL30BAHUS 60300HOGNAEMBIX UCTOYHUKOG IHEPSULL;
9KONI02UHECKUX NOCTeOCMBULL UCCACO08ANHUS KOCMUYECKO20 NPOCMPANHCING,
Pa3IU4aAms Spanuybl NPUMEHUMOCTU PUIUUECKUX 3AKOHO8, NOHUMAMb 8CE0OUUT
xapaxmep QYHOAMEeHMANbHBIX 3aKOHO8 (3AKOH COXPAHEHUSI MEXAHUUECKOU
9HepaUlU, 3aKOH COXPAHEHUSL UMNYIbCA, 3AKOH 6CEMUPHO20 MALOMEHUS) U
02PaAHUYEHHOCIb UCNOIb308AHUS YACTHBIX HAXOOUMb A0EK8AMHYIO




NPeONIOANCEHHOU 3a0aye YU3UYECKYI0 MOOeTb, paspeuams npobiemy Kaxk Ha
OCHOBE UMEIOWUXCSL 3HAHULL NO MEXAHUKE C UCNONb308AHUEM MAMEMAMUYECKO20
annapama, max u npu ROMOWU Memoo08 OYeHKU.

MexaHnueckue Kojieoanus u
BOJIHBI. 3BYK.

10

Yd4eHUK HAYYUTCH

pacro3HaBaTh MEXAaHUYECKUE SBJICHUS U OOBSICHATh HA OCHOBE MMEIOLIUXCS
3HaHUN OCHOBHBIE CBOWCTBA WJIN YCIOBHS IIPOTEKAHUS dTUX SBICHUMN:
KosiebaTenbHOE IBIKCHUE, PE30HAHC, BOJIHOBOE JIBM)KEHHE (3BYK);

(U3NUECKUIl CMBICI UCTIONIB3YEMBIX BETUUNH, UX 0003HAUYCHUS U €TNHHILIBI
U3MEPEHHs], HaXOIUTh ()OPMYJIbI, CBSI3bIBAIOLINE NAHHYIO (QU3HMUECKYIO BEIINYUHY
C IpYT'MMH BEJIMYMHAMH, BEIYUCIISATH 3HaUeHUE (PU3NIECKOM BEINYHHBL;

YueHUK MOJTYy4YHT BO3MOKHOCTH HAYYUTHCS:

UCNONBL306AMb SHAHUS O MEXAHUYECKUX KOIEOAHUAX U 80IHAX 6 NOBCEOHEGHOU
JHCUZHU 0151 0DecneyeHus: 6e30nacHoCmu npu obpaujeruly ¢ npubopamu u
MeXHUYeCKUMU YCmpoucmeamu, 0Jis COXPaHeHUs: 300pP08bs U COONI00EHUs HOPM
9KON02UHECKO20 NOBEOEHUs. 8 OKpYJcaloujel cpede; NPUeoOUMs npumepbl
NPAKMUYECKO20 UCNONb306AHUA PUIUUECKUX 3HAHUL O MEXAHUYECKUX KONIeOAHUSIX
U 36YKOGbIX BOTHAX.

DNEeKTPOMArHUTHOE T0JIe

17

14

YyeHuk HayuuTcst

pacro3HaBaTh JIEKTPOMArHUTHBIC SIBJICHUSA U OOBSICHATH HA OCHOBE WMEIOIINXCS
3HAHUM OCHOBHBIE CBOWMCTBA WUJIM YCJIOBUS MPOTEKAHUS STUX SBICHUMN:
BSaHMOHeﬁCTBI/Ie MarHuToB, BHCKTpOMaI‘HI/ITHaH I/IH,Z[yKHI/IH, ,Z[GﬁCTBI/IC MArdiuTHOT O
I10JIs1 HA IIPOBOJIHUK C TOKOM M Ha JBHXKYILYIOCS 3apSKEHHYI0 YaCTHILY, IEHCTBHE
ANEKTPUIECKOTO TOJIS Ha 3apsKeHHYIO YaCTHILY, SJIeKTPOMArHUTHBIE BOJHEI,
OIITUCBhIBATH I/I3y‘-IeHHLIe CBOﬁCTBa TCI U BJICKTpOMaI‘HI/ITHBIe SABJICHUA, I/ICHOJ'IBSYSI
(1)I/I3I/I‘ICCKI/IC BCJIINYUHBI: CKOpOCTL SHCKTpOMaI‘HI/ITHBIX BOJIH, JJIMHA BOJIHBI U
94acTOTa CBETa; P ONMCAaHUH BEPHO TPAKTOBATh PU3UUECKUN CMBICIT
WCTIONIb3YEeMBIX BEJIMYWH, HX 0003HAYESHHUSI U €IMHUIBI U3MEPEHHUST; HAXOAUTh
(opMyIIBI, CBS3BIBAIONINE JAHHYIO QU3MUECKYIO BEIMYMHY C JPYTUMH
BEJIMYUHAMU.

aHaJU3UPOBATh CBOMCTBA T, DJIEKTPOMArHUTHBIE SIBJICHUSI U MIPOLIECCHI, IPU
ATOM pa3indaTh CIIOBECHYIO (hOPMYITHUPOBKY 3aKOHA M €0 MaTEeMaTHIECKOE
BBEIpaKCHUE.

MPUBOIUTH MTPUMEPHI MTPAKTHYECKOTO UCTIOIB30BAHUS (PU3NIESCKUX 3HAHUM O
3HCKTpOMaI‘HI/ITHI)IX SABJICHUSX

peliaTh 3a7a4uu, UCIOJIb3Ys (PU3NIECKHE 3aKOHBI: 3aKOH AMIepa, (OPMYJIbl CHIIbI
Awmmnepa u cunbl JIopeH1ia, mpaBuiIo MPaBoi pyKy U MPABUIIO JIEBOU PYKH, HA
OCHOBE aHAJIM3a YCJIOBHUS 331U 3aMHUCHIBATH KPATKOE YCIOBUE, BBIICISATh
(u3nYecKre BeTHYNHBI, 32aKOHBI U (POPMYJIbI, HEOOXOAMMBIE JIJIS €€ PEIICHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTh NOJYUYEHHOTO 3HAYCHUS
(hU3UYECKOM BEITMYHHBIL.




Y4eHnK MoJIy4uT BO3MOKHOCTh HAYYMThCH:

WCTIOJIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SIBICHUAX B IOBCEAHEBHON )KU3HU
Ut o0OecriedeHus: 0e30MacHOCTH pU 0OpaIleHHH C MPUOOPaMU U TEXHUYECKIMU
YCTPOHCTBAaMHU, JUIsl COXPaHEHHsI 30POBbsl 1 COONIOCHUSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KAIOLIEH cpesie; IPUBOIUTH IPUMEPHI BIUSHUS
JIEKTPOMArHUTHBIX W3Ty4E€HUH Ha KUBBIC OPraHU3MBL;

pa3nu4aTh rpaHUllbl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TOHUMATh BCEOOLIHIA
xapakTep QyHIaMEeHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHS DIIEKTPUIECKOTO
3apsia) U OrPaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3aKOHOB HCIIOIb30BATh
MpUEMBbI TOCTPOEHUS (PU3NIECKUX MOZETIeH, TOUCcKa U POPMYITUPOBKH
JIOKAa3aTeNIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE
SMIIMPUYECKH YCTAaHOBJICHHBIX (DaKTOB;

CTpOGHI/Ie aToMa 1 aTOMHOI'O
Aapa

12

Y4yenuk HayumTcest

pacrio3HaBaTbh KBAHTOBLIC SABJICHUA U 00BACHATH HA OCHOBE UMCIOIINXCA 3HAaHUN
OCHOBHBIC CBOMCTBA MITH YCIIOBUA MMPOTEKAHUA 3TUX SIBJICHUI: €CTeCTBEHHAS U
WCKYCCTBEHHAs paINOAKTUBHOCTD, -, B- U Y-U3Ty4EHUs, BOSHUKHOBCHHE
JIMHENYaToro CIICKTpa U3JIYyYCHHUS aTOMa,

OIMUCBHIBATH U3YUCHHBIC KBAHTOBLIC SABJICHUS, UCIIOJIB3Ys (I)I/I3I/I‘ICCKI/IC BCJIIMYUHBI:
MaccoBOE YHUCIIO, 3aPSJ0BOE YHCIIO, IEPUO ITOJIypacnaaa, SHeprus (POTOHOB; PH
OIMCaHWUU NPaBUIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BETUYMH,
HUX 0003HAYEHUS U CAVHUILIBI USMEPCHUA,; HAXOOUTH (bOpMy.HI)I, CBSA3bIBAIOIIHEC
JaHHYIO0 (PU3MYECKyI0 BEIMUMHY C APYTUMH BEIMYNHAMU, BHIYUCIIATH 3HAYCHNE
(U3NUECKON BEINUHHBL;

AHAJIM3UPOBATE KBAHTOBBIC ABJICHUS, UCIIOJIB3YyA (1)I/ISI/I‘ICCKI/IC 3aKOHBbI 1
MOCTYJIAThl: 3aKOH COXPaHEHHs SHEPTUH, 3aKOH COXPaHEHHS dJIEKTPUIECKOTO
3apsizia, 3aKOH COXPaHEHHs MacCOBOI'0 YHUCIIa, 3aKOHOMEPHOCTH U3ITy4YEHUS U
HOTJIOIIEHHS CBETa aTOMOM, IIPU 3TOM Pa3jInyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa M €r0 MaTeMaTH4YeCKOe BhIPaKEHUE;

pas3nIn4aTh OCHOBHBIE MPU3HAKK IUIAHETAPHOM MOJIETTH aTOMA, HyKJIOHHOW MOZAEIH
ATOMHOTO $/1pa;

MIPUBOAUTH IIPUMEPBI IPOSBIICHUS B IIPUPOJIE U IIPAKTHYECKOTIO UCITOIB30BaHUS
PaAMoOaKTUBHOCTH, AAEPHbIX M TEPMOAAEPHbIX PEaKLMI, CNeKTPabHOro
aHanu3sa.

Y4eHnK MoJIy4uT BO3MOKHOCTh HAYYHTHCH:

WCIIOJIb30BaTh MOJIy4YEeHHbIE 3HAHUS B TOBCEAHEBHOM KM3HHU NP 0OpAIICHNH C
MprOOpaMu M TEXHUYECKUMH YCTPOMCTBAMH (CUETUYNK MOHU3UPYIOIINX YACTHIL,
JO3UMETP), AJIsl COXPaHEHUS 3J0POBbS M COOMIOACHNSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUSA B OKPY>KalOIIEH Cpelie;

COOTHOCHUTH SOHEPIr'vuI0 CBA3HM aTOMHBLIX A4€P C Heq)eKTOM MaccChI,




MPUBOIUTH IPUMEPHI BIUSIHUS PAIMOAKTHBHBIX U3TyUYCHHH HA JKUBEIC
Opra’u3Mbl; TOHUMATh MPUHIINIT ASHCTBUSA JO3UMETPA U Pa3INdaTh yCIOBHS €r0
HCIIOJIb30BAHUS;

MMOHUMATh 3KOJIOTHYECKUE TPOOIEMbI, BOSHUKAIOIINE TIPU UCIIOIb30BAHUN
ATOMHBIX JJIEKTPOCTAHIIVNA, ¥ Iy TH PEIIEHHUS 3TUX MPOOIIEM, TIEPCIIEKTHBBI
WCTIONIF30BaHUS YIIPABISIEMOTO TEPMOSIEPHOTO CHHTE3A.

5 [ToBTOpEeHUE 3 1 12
4)
UTOro: 68 55 6 (7







AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudbukat 603332450510203670830559428146817986133868575796
Bnaaeney Nlobadkosa Onbra CTaHWCNaBoBHa

DeicTeuTened C04.05.2021 no 04.05.2022




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311

CepTudbukat 603332450510203670830559428146817986133868575796
Bnaaeney Nlobadkosa Onbra CTaHWCNaBoBHa

DeicTeuTened C04.05.2021 no 04.05.2022



http://www.tcpdf.org

		2021-05-04T16:50:08+0500




