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1.J1l1anupyemMbie pe3vbLTATHLI OCBOCHHS YI€OHOI0 MpeaMeTa

JINYHOCTHBIMM pe3yabTaTaMu 00y4YeHUs (U3UKE B OCHOBHOI IIKOJIE SBISIOTCA:
* chopMHpOBAaHHOCTH MO3HABATENLHBIX HHTEPECOB HA OCHOBE Pa3BUTHUSI MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEN ydaluxcs;

* yOeXJIEHHOCTh B BO3MO)KHOCTU IO3HAaHUS MPUPObI, B HEOOXOAMMOCTH Pa3yMHOT'O HCIOJIb30BAHUS AOCTHKEHMH HAYKU M TEXHOJOIMH Jis
TaTbHEUINEeTr0 Pa3BUTHS YEJIOBEUECKOTO OOIECTBa, YBaKCHNE K TBOPIIAM HAYKU U TEXHUKH, OTHOIIEHHE K (PU3UKE KaK DJIEMEHTY O0IIeYeIOBEYECKON
KYJIbTYpBI;

¢ CaMOCTOATCIIbBHOCTD B HpI/IO6peTeHI/II/I HOBBIX 3HAaHMHU U IMPAaKTUYICCKUX YMGHHﬁ;

¢ TOTOBHOCTH K BBI60py JKU3HCHHOT'O ITYTH B COOTBECTCTBHUU C COOCTBEHHBIMU HHTCPCCaMU U BO3MOKHOCTAMMU,

* MOTHUBaNusi 06pa303aTean0f/'1 ACATCIIBHOCTU IKOJbHUKOB HA OCHOBEC JIMYHOCTHO-OPUCHTHUPOBAHHOTI'O IMTOAX0/JA;

* (hopMHUPOBaHKE LIEHHOCTHBIX OTHOLIEHUH APYT K APYTY, YYUTEII0, aBTOPaM OTKPBITUI U U300pETEHHH, pe3yIbTaTaM 00y deHUs..

MeTanpeaMeTHBIMH pe3yJIbTATAMH 00y4eHUs (PU3UKE B OCHOBHOM IIKOJIE SBISIOTCS:

® OBJIaJICHUC HaBBIKaMHN CaMOCTOATCIIBHOI'O npno6peTeHm{ HOBBIX 3HaHHI>'I, opraHnu3anvn yqe6H0171 JCATCIIBHOCTH, ITOCTaHOBKH ueneﬁ,
ITaHUPOBAHUSA, CAMOKOHTPOJIA U OLUCHKHU PE3YJILTATOB cBOeH ACATCIIBHOCTH, YMCHUAMU NPEABUACTDL BO3MOKHBIC PC3YJIbTATBI CBOUX HCﬁCTBHﬁ;

¢* IIOHUMAaHHEC paSHI/I‘—II/Iﬁ MCXKAY UCXOJHBIMHA (1)aKTaMI/I U TUIIOTC3aMU JIAd UX
O6L$ICH€HI/I$[, TECOPECTUUCCKUMU MOJCISAMHA U pC€AJIbHBIMU 06”beKTaMI/I, OBJIAZICHUC YHUBCPCAJIIBHBIMU yqe6HBIMI/I HGﬁCTBHHMI/I Ha MpuMepax rurnoTe3 ajid
OOBSICHEHUS! U3BECTHBIX (DAKTOB M IKCHEPUMEHTAIHHON MPOBEPKH BBIABHTAaeMbIX THIOTE3, Pa3pabOTKH TEOPETHUYECKUX MOJETEeH MpOLEecCOB WU
SIBIICHHI,

* (hopMupoBaHHEe YMEHUH BOCIPUHUMATH, TiepepabaThiBaTh U MPEIBSIBIATH MHPOPMAIUIO B CIOBECHOW, 00pa3HOW, CUMBOIMYECKOW (opmax,
aHAIM3UPOBATh U TiepepadaThiBaTh MOMYYEHHYI0 HH(POPMAIMIO B COOTBETCTBHMU C TMOCTABIECHHBIMU 3aJauaMU, BBIJACIATH OCHOBHOE COJIEp)KaHUE



MPOYUTAHHOI'O TCKCTA, HAXOAUTH B HEM OTBCTHI HA ITOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro,

° an06peTeHHe OIIbITa CaMOCTOATCIBHOI'O IIOMCKA, aHaJIn3a u 0T6opa I/IH(l)OpMaI_II/II/I C HCIIOJIB30BaHHUEM PA3JIMYHBIX MCTOYHHUKOB M HOBBIX
I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOT UM AJIg PpCIICHMS IT0O3HABAaTCIbHBIX 3a/1a4,

* Pa3BUTHE MOHOJIOTUYECKOM U JUAIOTHYECKOM peun, yMEHHs BbIPayKaTh CBOM MBICIIM U CIIOCOOHOCTH BBICIYIIMBAaTh COOECEHUKA, TOHUMATh €r0
TOYKY 3PCHUS, IPU3HABATH IPABO APYrOro 4€jJ0BEKa Ha MHOE MHEHHUE,

¢ OCBOCHHE IIPUEMOB HeﬁCTBHﬁ B HCCTAHAAPTHBIX CUTyallHAX, OBJIAACHNUC S5BPUCTUICCKUMU MCTOAaMU PCILICHU A HpO6JICM;

* opmupoBaHue yMEHHI pabOTaTh B TPYIIE C BHIIOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJICH, MPEJICTABIsATh U OTCTAMBATh CBOW B3TJISIBI U
yOeXIeHMsI, BECTH JTUCKYCCHIO.
IIpenmerHblie pe3ybTaThl 00y4deHHs (H3UKE B OCHOBHOM IIIKOJIE MPEICTaBICHBI B COJEP)KAaHUU Kypca M0 ToJaM U TeMaM.

7 xjacc

Bgenenue (4 1)

— MOHUMaHKe PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MAaTEPHSI;

— YMEHHE NMPOBOJAUTH HAOIOIEHUS (PU3NYECKUX SBJICHUM; U3MEPAThH (PU3NUECKHE BETUUMHBI: PACCTOSTHUE, TIPOMEKYTOK BPEMEHH, TEMIIEPATYPY;

— BIIQJICHHUE YKCIIEPUMEHTATBbHBIMA METOIaMHU MCCIIEAOBAHUS MIPH OMPEICTICHUH [IEHBI JEICHHUS [IIKAIBI MPUOOpa U MOTPEITHOCTH H3MEPEHUS,

— MOHUMAaHKE POJIU YUCHBIX HAIIEH CTpaHbl B Pa3BUTUU COBPEMEHHOM (DU3MKU M BIUSHUN HA TEXHUYECKHUHA U COLIMATBHBINA MTPOrpecc.

IlepBoHaua/IbHBIE CBEIeHMSI O CTPOEHHH BerecTBa (6 1)

— MNOHUMaHue u CIIOCOOHOCTH OOBSICHATH buznIecKue SIBJIE
HUSL: muddysus, Oonbias CKUMAEMOCTh ra3os, Majsas CKUMa
€MOCTh JKHJIKOCTEH U TBEPJIbIX TEN,;

- BJIQJICHUE SKCIEPUMEHTAIIbHBIMA METOAaMH UCCIIEIOBAHMS IPU ONPENETIEHUN Pa3MEPOB MaJbIX TEll;

— MOHUMAaHUE MPUYUH OPOYHOBCKOTO JBHIKCHHS, CMAUMBAaHUS W HECMAUMBAHUS TN, Pa3IUYMs B MOJICKYJSIPHOM CTPOEHUU TBEPJIBIX Tel,
JKHUJIKOCTEH M Ta30B;

— yMeHue monb3oBathest CU 1 mepeBoIuTh eMHULIBEI U3MEPEeHUS (PH3UUECKIX BEIMUMH B KPAaTHBIC U TOJIbHBIC STUHUIIBL;

— YMEHHE UCIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS B TOBCEHEBHOM XU3HU (OBIT, SKOJIOTHS, OXPaHa OKPYKAIOIICH CPEIIbI).

B3aumoneiicTBusi Teu (23 1)

— MOHUMAHHUE U CITIOCOOHOCTh OOBSCHATH (U3MUYECKUE SBICHUS: MEXaHUYECKOE JIBIKEHUE, PABHOMEPHOE H HEPAaBHOMEPHOE JIBIKEHUE, HHEPITHS,



BCEMUPHOE TATOTEHHUE;

— yMEHHE U3MEepATh CKOPOCTb, Maccy, CHIIy, BE€C, CHIIy TpPEHHUS CKOJBXKEHHUS, CHIy TpPEHHUS KaueHHs, OO0beM, IJIOTHOCTh TeJa,
PaBHOJIECHCTBYIOIIYIO IBYX CHJI, AEMCTBYIOIUX HA TEJIO U HAIIPaBJIEHHBIX B OJIHY U B IPOTHUBOIOJIOKHBIE CTOPOHBIL;

— BJIQJICHUE DKCIEPUMEHTAIbHBIMU METOJAaMU MCCIEA0BAaHUS 3aBUCHMOCTH: IPOWJEHHOIO IYTH OT BpPEMEHH, YIJIUMHEHMS] IPYXKHUHBI OT
IIPWIOKEHHOM CHJIBI, CWJIBI TSDKECTU Tejda OT €r0 MacChl, CHJIbl TPEHMSI CKOJIBKEHHUS OT IUIOLIaJU CONPUKOCHOBEHHUS TEI U CUJIBI HOPMAaJbHOIO
TaBJICHUS;IIOHMMAHNE CMBICTIa OCHOBHBIX (DHM3MUECKUX 3aKOHOB: 3aKOH BCEMHUPHOTO TSATOTEHUS, 3aK0H [ yKa;

— BJIaJICHUE CIIOCOOAMHU BBITIOJHEHUS PACUETOB MPH HAXOXKIEHHH: CKOPOCTH (CpemHeill CKOpOCTH), IyTH, BPEMEHH, CHUJIbI TSKECTH, Beca Tea,
IUIOTHOCTH Teja, 00beMa, MacChl, CUJIbl YIPYTOCTH, PAaBHOJAEHCTBYIOIIEH ABYX CHUJI, HAIIPABJICHHBIX 110 OJHOU MPSIMON;

— yMEHHUE HaXOAMTh CBSI3b MEXY (DM3NUECKHUMHU BEIMYMHAMU: CHIION TSDKECTH M MACCOH Tela, CKOPOCTH CO BPEMEHEM M ITyTeM, TUIOTHOCTH TeJla C
€ro Maccoii 1 00bEMOM, CHJION TSHKECTH U BECOM TeJIa;

— yMEHHE NePeBOIUTh (HU3NUECKUE BETMUUHBI U3 HecucTeMHBIX B CU 1 Hao0opoT;

— [NOHUMAaHHE NPUHLHUIIOB JEHCTBUS JUHAMOMETpPA, BECOB, BCTPEYAIOIIMXCS B MOBCEJHEBHOM JKU3HHU, U CIIOCOOOB oOecreueHus: 0€e30nacHOCTU
IIPU UX UCTIOJIb30BaHUH;

— YMEHHE UCII0JIb30BaTh MOJyYE€HHbIE 3HAHUSI B IOBCETHEBHOM KHU3HU (OBIT, IKOJIOTHS, OXPaHa OKPYXKAIOIIEH Cpeibl).

JlaBy1ieHMe TBepPAbIX TeJl, ;KMAKOCTeH 1 ra3oB (21 u)

— [OHUMAaHHE U CIIOCOOHOCTh OOBACHATH (PU3MUECKUE SBICHUSA: aTMOC(hEpHOE aBIeHUE, AaBJICHUE KUAKOCTEH, ra30B M TBEPAbIX Tell, IIaBaHUe
TeJ, BO3JYXOIUIABAHUE, PACIOJIOKEHHUE YPOBHS >KHUIKOCTH B COOOINAOLIMXCS COCYJaX, CYIIECTBOBAHHE BO3JYLIHOH 00OJOYKH 3€MII0; CIOCOOBI
YMEHBIICHUS U YBEJIIMYCHUS 1aBICHUS;

— YMEHHUE U3MepsATh: aTMOc(epHOe JTaBIeHNE, JaBIEHUE )KUIKOCTH Ha JIHO M CTEHKH COoCyJa, CUITy ApXumena;

— BJI3/ICHUE DKCIEPUMEHTAIbHBIMU METOJaMH HCCIIEOBAaHUS 3aBUCHUMOCTH: CHIIbI ApXHMena OT 00beéMa BBITECHEHHOH TElIOM BOJbI, YCIOBUMI
IJIaBaHUSA TeJa B )KUJIKOCTH OT JEHCTBUSI CUJIBI TSHDKECTH U CHIIBI ApXUMENa;

— MMOHUMAaHHE CMBICTIa OCHOBHBIX (PM3NYECKUX 3aKOHOB U YMEHHUE MPUMEHATh UX Ha MpaKTUKe: 3akoH [lackans, 3akoH Apxumena;

— IOHUMAaHNE IPUHIIUIIOB JAEHCTBHSI OapoMeTpa-aHepou1a, MAaHOMETPA, MOPIITHEBOT0 )KUIKOCTHOTO HACOCa, THIPABIMYECKOro Mpecca U croco0oB
oOecrieueHns 6€30MaCHOCTH MPU UX UCTIOJIb30BaHUY;

— BJIaJICHHE CII0COOaMM BBITIOJIHEHHUSI PACUETOB ISl HAXOKJIEHUS: JaBJICHUS, JABJICHUS KHUAKOCTU Ha JIHO M CTEHKH COCyJa, CHIIbl ApxuMesa B
COOTBETCTBHH C MMOCTABJIEHHOM 3a/1aueil HA OCHOBaHHUH HUCII0JIb30BAHUS 3aKOHOB (DHU3HKH;

— YMEHHE HCI0JIb30BATh MOJyUYE€HHbIE 3HAHUS B TOBCEIHEBHOM KM3HU (3KOJIOTHSI, OBIT, OXpaHa OKPYKaroIIel CpeIbl).

PaGora u momHocTh. JHeprus (14 1)

— IIOHUMAaHHE U CIIOCOOHOCTh OOBIICHATH (PM3UUECKUE SIBICHUS: paBHOBECHE TEJI, IPEBpAILlEHHE OJHOTO BUJa MEXaHUYECKOH SHEPTUH B PYTOii;

— YMEHHE U3MEPSTh: MEXaHUYECKYI0 pabOTy, MOIIHOCTb, JIe40 CUibl, MOMEHT cuiibl, KI1/[, moTeHInanbHy0 U KUHETUYECKYIO SHEPTHIO;

— BJIa/ICHUE DKCIIEPUMEHTAIbHBIMUA METOJAMH MCCIIEA0BAaHUS IIPH ONIPEIEICHUH COOTHOILIEHUS CHII U IIIeY, JUIs paBHOBECHS pbluara;

— IIOHUMaHHE CMBICJIa OCHOBHOTO (DM3UYECKOT0 3aKOHA: 3aKOH COXPAHEHUs SHEPruH; MOHMMaHHE MPHUHIUIOB JCHCTBUS phlyara, OJOKa, Ha-
KJIOHHOH IJIOCKOCTH M CIOCOOOB oOecneueHns: 6€30MacHOCTH NP UX UCIOIb30BaHUU;



— BJIQJICHUE CITOCOOAMH BBITIOJHEHUS PACUYCTOB JJIsi HAXOXKJICHMSI: MEXaHHMYECKOW paldOThl, MOIIHOCTH, YCIIOBUS PaBHOBECHS CHJI Ha pblyare,
MoMeHTa cuibl, KIT/I, kuHeTnueckoi u MOTEHIHAIbHON YHEPTUH;
— YMEHHE HCIIOIb30BaTh MMOTYYEHHBIC 3HAHUS B IIOBCETHEBHOM JKU3HU (IKOJIOTHSI, OBIT, OXpaHa OKPYIKAFOIICH CPEIbI).

8 kiace (68 4, 2 4 B HeeIo)

TemnoBble siBjieHust (23 1)

MMOHMUMAaHHUE B CIIOCOOHOCTh OOBSCHATH (pU3MUECKHe SBICHUS: KOHBEKIIHS, U3TyYeHHE, TeIJIONPOBOJHOCTh, U3MEHEHHE BHYTPEHHEH YHEPTUu Tela
B pe3yJbTaTe TEIUIONepeIaun Wi padoThl BHEITHUX CHJI, HCTIapeHne (KOHEHCalus) U TuIaBjieHne (OTBEpAEBaHIE) BEIIECTBA, OXJIAXKICHUE KUIKOCTH
MIPU UCHIAPEHUHU, KUTICHHUE, BBIMAJEHUE POCHI; YMEHUE U3MEPATh: TeMIepaTypy, KOJIUYECTBO TEIUIOTHI, YACTbHYIO TEIJIOEMKOCTh BEILIECTBA, YIACIbHYIO
TEIUIOTY IJIABJIEHUS BELIECTBA, BIAYKHOCTh BO3/YyXa;

— BJIQ/ICHUE SKCIIEPUMEHTAIBHBIMU METO/IAMU HUCCIIEI0OBAHUS: 3aBUCMOCTH OTHOCUTEJILHOM BJIAKHOCTU BO3[yXa OT JIABJIECHUS BOJSHOIO Iapa,
COJIEpIKaIIerocsl B BO3/1yX€ IIPHU JaHHOW TeMIepaType; 1aBJICHHs HAChIILIEHHOIO BOJISHOTO Mapa; ONpeesieHus y1eIbHON TEMIOEMKOCTH BEIIECTBA;

— [NOHMMAaHUE MPUHIUIIOB AEHCTBUSI KOHACHCALIMOHHOIO U BOJIOCHOI'O TUIPOMETPOB, ICUXPOMETPA, ABUTaTENsl BHYyTPEHHETO0 CrOpaHus, apoBOH
TypOUHBI U cIOCOO0B 00ecneueHrs 6€30MaCHOCTH MPU UX UCIIOJIb30BAHUU;

— [MOHMMAaHHUE CMBICIA 3aKOHA COXPAHEHMsI U MPEBPAIIEHMs] SHEPTUU B MEXAHMYECKMX U TEIJIOBBIX IpOILlECCaX U YMEHHE NMPHUMEHSTh €ro Ha
MPaKTHUKE;

— OBJIaJICHHE CIOCOOaMH BBINOJIHEHHSI pPAcyeTOB s HAXOXKICHMS: YJEIbHOW TEIUIOEMKOCTH, KOJMYECTBAa TEIUIOTHI, HEOOXOAMMOTro JUIs
HarpeBaHMs Tejla WIM BBIAEISIEMOr0 UM MPHU OXJaXJCHUH, YACIbHOW TEIUIOTHI CrOpaHusl TOIUIMBA, YAECIbHOW TEIJIOTHI IJIABJIEHUS, BIAXHOCTH
BO3/lyXa, YACIbHOU TEIJIOTH TapooOpa3oBanus U kKouaeHcauu, KI1J[ TerioBoro npuraresns;

— YMEHHE HCIO0JIb30BATh MOJyUYEHHBIE 3HAHUSI B IOBCETHEBHOM KM3HU (3KOJIOTHSI, OBIT, OXpaHa OKPY KaroIlel CpeJibl).

DnexTpuyeckue siiaenus (29 1)

— IIOHUMaHHE M CIOCOOHOCTh OOBIACHATH (PU3MUECKUE SBICHMS: HIEKTPU3ALMUSA T, HarpeBaHHE IPOBOJHHUKOB DJIEKTPUUYECKHM TOKOM,
NEKTPUYECKUI TOK B METaJIaX, MIEKTPUUYECKHUE SIBICHUS C TIO3UIMHM CTPOEHUS aTOMa, NEUCTBUS AIEKTPUUECKOTO TOKA;

— YMEHHE U3MEPATH: CUILY DJIEKTPUUYECKOIO TOKA, dJIEKTPUUECKOE HANPSIKEHHE, DIIEKTPUIECKUI 3apsil, SJIEKTPUUECKOE CONTPOTHUBIIEHUE;

— BJIQJICHUE DKCIEPUMEHTAIbHBIMU METOJaMU HCCIEI0BAaHUS 3aBUCHMOCTH: CHJIbl TOKAa Ha y4YacTKEe LIEMH OT 3JEKTPUYECKOTrO HAIpPSIKEHMUS,
ANEKTPUYECKOTO CONPOTUBIIEHUS TPOBOJHHUKA OT €T0 JJIMHBI, IUIOIIAIU MIONIEPEUYHOr0 CEYEHUS U MaTepHaa;

— IOHUMaHHE CMBICJIa OCHOBHBIX (PU3NYECKUX 3aKOHOB M YMEHHE IPUMEHSTh UX Ha MPAKTHKE: 3aKOH COXPAHEHMS JIEKTPUUYECKOT0 3aps/a, 3aKOH
Oma mis yyacTka uenu, 3akoH Jxxoyns—IJleHua;

— OHMMaHHE TPHUHLUINA JCUCTBUS JIIEKTPOCKOINA, 3JIEKTPOMETpPA, TajJbBAaHHMUECKOTO 3JEMEHTa, AaKKyMyjsiaTopa, (OHapHuKa, peocTara,
KOHJIEHCATOpa, JJaMITbl HAKaJIMBaHUS U cII0cO00B obecrieueHus: 6e30MacHOCTH MPU UX UCTIOJIb30BaHUY;

— BJIQJICHUE CHOCOOAMM BBITIOJTHEHHUS PpAcyeToOB [Js HAXOXKJEHUS: CHIIbI TOKa, HAINpPSOKEHHs, COMPOTUBIICHUS TMpU NapayieTbHOM U
MOCJIEI0BATEILHOM COEIUHEHUH MPOBOJHUKOB, YAEIHLHOTO COMPOTHBIICHUS MPOBOAHMKA, PAaOOTHI M MOIIHOCTH 3JEKTPUYECKOTO TOKa, KOJIUYECTBa
TEIUIOTHI, BBIIEISIEMOT0 MPOBOJHUKOM C TOKOM, EMKOCTH KOHJIEHCATOpa, paboThI 3JIEKTPUUECKOTO 10JIs KOHIEHCATOpa, SHEPTHH KOHIEHCATOPa;



— YMEHHE HUCIIOIb30BaTh MMOTYyYEHHBIE 3HAHUS B IIOBCEIHEBHOM JKU3HU (IKOJIOTHS, OBIT, OXpaHa OKPY>KAIOIIEH Cpe/bl, TEeXHHKA 0€301MacHOCTH).

DJIEKTPOMATHUTHBIE sIBJIeHHS (5 1)

— IMOHUMAaHHE U CIIOCOOHOCTh OOBSICHATH (PM3MYECKHUE SBJICHUS: HAMAarHUYCHHOCTb KeJie3a U CTaJId, B3aUMOJICHCTBUE MAarHUTOB, B3aUMO/ICHCTBHE
IMpOBOAHHKA C TOKOM U MarduTHOU CTPCJIKH, I[ef/'ICTBI/IC MAaravMTHOI'O I10JI Ha ITPOBOAHUK C TOKOM;

— BJIaACHUEC OKCIICPUMCHTAJIbHBIMU MCTOJaMU MCCIICAOBAHUA 3aBUCUMOCTH MaroHuTHOI'O I[CﬁCTBPISI KaTyHIKH OT CUJIbl TOKA B LICIIN;

— YMEHHUE HCIIO0Ih30BaTh MOJYYEHHBIC 3HAHUS B IIOBCETHEBHOM JKU3HU (IKOJIOTHSI, OBIT, OXpaHa OKPYIKAFOIICH Cpe/Ibl, TEXHUKA 0€3011aCHOCTH ).

CsetoBble siBiieHust (11 1)

— MIOHUMaHHE M CIIOCOOHOCTh OOBSACHATH (PU3MUECKHE SIBJICHUS: MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBeTa, 0Opa3oBaHHE TCHH M IOJYTCHH,
OTpaX€HUE U TIPEIIOMIICHHE CBETA;

— YMCHHE U3MEPATH (POKYCHOE PACCTOSTHHE COOMPAIONICH JTUH3bI, ONTHYECKYIO CHITY JIMH3HI;

— BJIaJICHHE YKCIIEPUMEHTAIBHBIMA METOJIaMU UCCIICAOBAHUS 3aBUCUMOCTH: U300paKCHUS OT PACIIONIOKEHHUS JIAMITBI Ha Pa3IUYHBIX PACCTOSHHIX
OT JIMH3BI, yIiia OTPAKEHUS OT yIJia MaJeHUs CBETa Ha 3epKaJIo;

— [IOHUMAaHUE€ CMBbICJIa OCHOBHBIX (1)I/I3I/I'~I€CKI/IX 3aKOHOB MU YMCHHC NPUMCHATHL MUX HA MNPAKTHUKE: 3aKOH OTPAKCHHA CBECTA, 3aKOH MPCIIOMIICHHUA
CBETAa, 3aKOH MPSAMOJIUHEHHOTO PACTIPOCTPAHEHUS CBETA;

— pa3nuuaTh GOKYC JMH3bl, MHUMBINA (DOKYC M (OKYCHOE pACCTOSIHUE JIMH3bI, ONTHYECKYIO CHITY JIMH3bI U ONTHYECKYIO OCh JIMH3bI, COOUPAIOUIYIO
1 PacCenBAalOIIYI0 JINH3bI, U300pakeHNs, JaBaeMble COOMPAIOIIEH U paCCEUBAIOIIEH TMH30M;

— YMEHHE HCIIOIb30BaTh MMOTYUYEHHBIC 3HAHUS B IIOBCETHEBHOM JKU3HU (IKOJIOTHSI, OBIT, OXpaHa OKPYIKAFOIICH CPEeIbI).

9 kiace (1024, 3 4 B HeJ1eTI0)

3akoHbI B3auMoeicTBUsI M ABMKeHHst TeJ (35 )

— MOHMMAHHUE U CIOCOOHOCTh OMHUCHIBATh M OOBSCHATH (PU3WUECKHUE SIBJICHHS. MOCTyHaTelIbHOE IBMIKEHHE, CMEHA JHS W HOYM Ha 3emIie,
cBOOO/THOE TaJICHHE TeJl, HEBECOMOCTb, IBUKEHHE 110 OKPYKHOCTH C MIOCTOSTHHOM TI0 MOJYJIIFO CKOPOCTHIO;

—3HaHWe M CIOCOOHOCTh JaBaTh OMNPENETCHUS/ONUCAaHUs (PU3NYECKUX TIOHSITHH: OTHOCUTEIBHOCTh JBIDKCHHUS, TEOLEHTPHUYECKAs W
TeTMOIICHTPUYECKasi CUCTEMBl MHpA; [[IepBasi KOCMHYECKasi CKOPOCTh|, pEaKTUBHOE IBUKEHHE; (DU3MUECKUX MOJENel: MaTepralibHas TOYKa, CUCTEMA
oTcyeTa; pU3nIecKux

1 B xBagpaTHble ckOOKHM 3aK/TI0YeH MaTepua, He SABJIAIOIMIICS 0053aTeNbHBIM IS M3yUeHH s, BeJTNUYMH: HepeMelleH e, CKOPOCTh PABHOMEPHOTO
MPSAMOJIMHENHOTO IBUKEHU S, MTHOBEHHAsI CKOPOCTh M YCKOPEHHUE MPU PABHOYCKOPEHHOM MPSAMOJIMHEMHOM JABUKEHUH, CKOPOCTh U LIEHTPO-
CTPEMUTEIIBHOE YCKOPEHUE TP PABHOMEPHOM JIBMYKEHHH TEJIA 10 OKPY)KHOCTH, UMITYJIbC;

— IMOHUMAaHHME CMBIC/IA OCHOBHBIX (DPM3MYECKHMX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMHPHOI'O TATOTCHMS, 3aKOH COXPaHEHHS MMITYJIbCa, 3aKOH
COXpPAaHEHUS SHEPTUU U YMEHHUE IPUMEHSTh UX Ha MTPAKTUKE;

— YMEHUE NPUBOAUTH NPUMEPHI TEXHUYECKUX YCTPONCTB U KUBBIX OPTaHU3MOB, B OCHOBE NIEPEMEILICHUS KOTOPBIX JIEKUT MPUHLUII PEAKTUBHOTO
JIBIDKEHUS; 3HAHUE U YMEHHUE OOBSCHATHh YCTPOUCTBO U JCHCTBHE KOCMHUYECKUX PaKeT-HOCUTEIICH;

— YMEHHUE HU3MEPATh. MTHOBEHHYIO CKOPOCTh M YCKOPEHHE MpPH PABHOYCKOPEHHOM IMPSAMOJUHEHHOM JIBUKEHUHU, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE TTPU PAaBHOMEPHOM JIBUKEHHUH 1O OKPY>KHOCTH;



— YMEHHUE HCII0Ib30BaTh MOJTYYECHHBIC 3HAHUS B IIOBCETHEBHOM KU3HM (OBIT, SKOJIOTHS, OXpaHa OKPYKAIOIICH CPEIbI).
Mexannyeckue Kojie0aHusi M BOJIHbI. 3BYK (15 4)

MMOHUMaHUE u CIIOCOOHOCTH OMUCHIBATD u OOBSACHSTH ¢buzn
YecKue SIBJICHUSI: Kose0aHus MaTeMaTH4eCKOro u MPYXUHHOTO
MAasITHUKOB, pe30HaHC (B TOM qucie 3BYKOBOH), MEXaHUYECKHE

BOJIHBI, JUIMHA BOJHBI, OTPaKEHUE 3BYKa, 5XO0; 3HAHHE U CHOCOOHOCTh JaBaTh ompesesieHus (U3MYECKUX IOHATHI: CcBOOOIHBIE KojeOaHus,
KosiebaTenpHas CHUCTeMa, MasTHHUK, 3aTyXarollue KoyieOaHWs, BBIHYKICHHBIE KOJICOAHWs, 3BYK M YCIOBHS €r0 pPacHpOCTpaHEHHUs; (PU3MUECKUX
BEJIMYMH: aMIUIMTY/a, IEPUOJ U YacToTa KoieOaHui, COOCTBEHHAsl YacTOTa KoyeOaTeNbHOM CUCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3ByKa, CKOPOCTh
3BYKa; PU3NICCKUX MOJICTICH: [FapMOHUYECKHE KOJICOaHH s |, MATeMAaTUIECKUI MasTHUK;

— BJIJICHHUE IKCIIEPUMEHTAJIbHBIMA METOJIaMHU MCCIIEA0BAHNS 3aBUCUMOCTH EPUO/Ia U YaCTOThI KOJIeOaHUI MasgTHUKA OT JIMHBI €T0 HUTH.

JnexkrpoMaruuTHoe noJie (20 v)

MOHUMAHWE M CIIOCOOHOCTh ONKCHIBATH M OOBACHATH (U3UUYECKHUE SBICHUS/IPOIECCHI: DIEKTPOMArHUTHAs WHIYKIHS, CAMOWHIYKIIHSA,
MPEJIOMJIEHUE CBETa, JAMCIEPCHUs] CBETA, MOIJIOIIEHHE W HCIYCKAHME CBETa aTOMaM{, BO3HUKHOBEHHE JIMHEHMYATBIX CIEKTPOB MCIIyCKaHUA H
MIOTJIOIICHUS;

—3HaHHE ¥ CIOCOOHOCTh JaBaTh ONpEAEICHNs/ONHCcaHus (PU3NYECKUX MOHATUNA: MarHUTHOE T10JI€, IMHUM MAarHWUTHOW MHIYKLUH, OJHOPOIHOE U
HEOJHOPOJHOE MArHUTHOE I10JIE, MAarHUTHBIM IIOTOK, NEPEMEHHBIA JJIEKTPUYECKUN TOK, SJIEKTPOMArHUTHOE I0J€, 3JEKTPOMArHUTHBIE BOJIHBI,
3JIEKTPOMArHUTHBIE KOJIeOaHUs, pailiOCBsI3b, BUAUMBINA CBET; (PU3MUECKUX BEJIMYMH: MArHUTHAS WHAYKLUS, HHIYKTUBHOCTb, IEPHOJ, YACTOTA U aMIl-
JUTYJa JIEKTPOMAarHUTHBIX KOJeOaHUM, OKa3aTeau NpeIoMIICHUS CBETA,

—3HaHue (OPMYJIHPOBOK, MOHUMAHUE CMBICTIAa U YMEHHE NMPUMEHSATh 3aKOH NPEIOMIICHHs CBeTa U MpaBuio JIeHla, KBaHTOBBIX IMOCTYJIAaTOB
bopa;

—3HAHUE HA3HAYEHUs, YCTPOMCTBA M MPUHLMWIIA JACUCTBUS TEXHUYECKUX YCTPOMCTB: 3JIEKTPOMEXAHWUYECKHM WMHIYKIMOHHBIM T'€HEpaTop
MEPEMEHHOT0 TOKa, TpaHchopMaTop, KojiedaTenbHbIH KOHTYP, AETEKTOP, CIEKTPOCKOII, CIeKTporpad;

— [OHKMMaHue CyTH METOJIa CIIEKTPAIbHOIO aHAIN3a U €r0 BO3MOXKHOCTEH |.

Crtpoenue aroma u aTOMHOI0 sizipa (20 u)

— IOHUMAaHUE U CIIOCOOHOCTD ONUCHIBATh U OOBACHATH (PU3NUYECKHE SABJICHUSA: PAJHMOAKTUBHOCTh, HOHU3UPYIOIME N3TYyYCHHUS;

—3HaHWEe W CIIOCOOHOCTHh JaBaThb OIpPENEICHUsA/ONUcaHusl (U3NYECKUX TOHSATHHA: PaJMOAKTUBHOCTh, aibda-, O0eTa- W TaMMa-4acTHUIIbI;
¢bu3nUeckux MojieNnell: MOIeTIH CTPOCHHUSI aTOMOB, IpeuiokenHble J[. Tomconom u 3. Pezepdoprom; mpoTOHHO-HEUTPOHHAsE MOJIENIb AaTOMHOTO si7pa,
MOJIeJb TIpoliecca JENIEHUs sijipa aToMa ypaHa; (U3HUeCKUX BEJIMYMH: MOTJIOIEHHAs /1032 U3Ty4YeHHs, Koa((PUIIMEeHT KauecTBa, SKBUBAJICHTHAsI J103a,
[IEPUOJ NOIypacnaza;

— YMEHHE MPUBOAUTH MMPUMEPHI U OOBSICHITH YCTPONCTBO U MPUHIIMIT JEHCTBUS TEXHUYSCKUX YCTPOICTB M YCTAaHOBOK: cueTyuk [ eifrepa, kamepa
BunbcoHa, my3bIpbKOBasi Kamepa, IAEPHBIM peakTOp Ha MEIJICHHBIX HEUTPOHAX;

— YMEHHUE U3MEPSATh: MOIIHOCTH /103l PAUOAKTUBHOTO U3ITyYEHHUS OBITOBBIM JO3UMETPOM;

— 3HaHue (OPMYJIHUPOBOK, TOHUMAHUE CMBICIIa U YMEHUE MPUMEHSTh: 3aKOH COXPAaHEHHMS MAaCCOBOTO YMCIIA, 3aKOH COXpAaHEHHs 3apsa, 3aKOH



PaJIMOAaKTUBHOTO pacraja, MPaBUIIO CMEIICHUS;

— BIIQJICHUE DKCIEPUMEHTAIbHBIMA METOJAMH HCCIICIOBAHUS B MPOIECCE M3YUYCHHS 3aBUCHMOCTH MOIIHOCTH HM3JIYYCHHS MPOIYKTOB pacraja
pasioHa OT BpeMEHU;

— MMOHUMAaHKE CYyTH SKCIIEPUMEHTAILHBIX METOJIOB HCCIICIOBAHUS YACTHIL;

— YMEHHE HCIIOJIb30BaTh MOJyYeHHBIC 3HAHUS B MIOBCEAHEBHOM XKU3HU (OBIT, IKOJIOTHS, OXpaHa OKPYKAIOIIEH Cpefbl, TEXHUKA O€30IMaCHOCTH U
ap.).

Crpoenue u 3Bosnoums Beesiennoid (5 )

— IpE/ICTaBJICHUE O COCTAaBE, CTPOCHUH, TPOUCXOKIACHUU 1 Bo3pacTe COTHEUYHOU CHCTEMBI;

— YMCHHE MIPUMCHSITH (PU3NICCKHIE 3aKOHBI JIJIs1 O0BSICHEHMS IBIKEHUS TuTaHeT COJTHEYHOU CUCTEMBI;

—3HAaTh, YTO CYIICCTBCHHBIMHU IapamMeTpaMH, OTIUYAOIIMMH 3BE3JIbI OT TUIAHET, SBJSIOTCS MX MACChl M UCTOYHUKHU SHEPTUU (TEPMOSICPHBIC
peakuu B HeIpax 3Be3]] U PaJIMOAKTUBHEIC B HEJJPAX TUIAHET);

— CpaBHUBaTh (U3WYECCKHEC M OPOUTAIBHBIC MapaMeTphbl IUIAHET 3€MHOW TPYMIBI C COOTBETCTBYIONIMMH TapaMeTpPaMH IUIAHET-TUTAHTOB H
HAXOJUTh B HUX 00IIee U Pa3INIHOC;

— 00bsicHATh cyTh dhdexra X. [omnepa; ¢opmynupoBath U OOBACHATH CyTh 3akoHa . XaO0ma, 3HaTh, YTO JTOT 3aKOH SIBUJICS
AKCIIEPUMEHTATBHBIM MOITBEPKIEHUEM MOJIENIN HecTallmoHapHoi BeeneHHol, oTkpeiToit A. A. @puamMaHoM.

OO0muMH MPeIMEeTHBIMH Pe3yJILTATAMHU 00YUCHUS 110 JJAHHOMY KYPCY SIBIISTFOTCS:

— YMEHHE II0JIb30BaThCSl METOJAaMH HAYYHOTO HWCCIICOBAHUS SIBJICHUWA TPHPOJBI: IMPOBOIUTH HAONIOJCHUS, TUIAHUPOBATH W BBITOJHSTH
OKCIIEPUMEHTHI, 00pabaThiBaTh pe3yJdbTaThl HM3MEPEHUMN, MPEACTaBIATh PE3yNbTaThl H3MEPEHHH C MOMOIIbI0 Taliui, TrpadukoB u GopMyll,
OOHapyXUBaTh 3aBUCUMOCTH MEXIy (U3MUSCKUMHU BEIMYMHAMHU, OOBSICHATH PE3YyJbTaThl M JIeJaTh BBIBOJBI, OIIEHUBATH TPAHUIILI MTOTPEITHOCTEH
PE3yIbTaTOB U3MEPEHHUIA;

— pa3BUTHE TEOPETUUYECKOTO MBIIUICHHs Ha OCHOBE (DOPMHpPOBaHUS YMEHMI yCTaHABIWBATh (DAKThI, pa3inyaTh NPUYUHBI U CIEACTBUS,
UCIOJIb30BaTh (YU3MUECKUE MOJICIH, BBIIBUTATh TUIIOTE3bI, OTHICKUBATh U (HOPMYJIMPOBATH I0KA3aTEIHCTBA BHIIBUHYTHIX THIIOTE3.

Tpe6oBanus ®I'OC k pe3ynpTaTamM 00pa30BaHUs MOTHOCTHIO COOTBETCTBYIOT MEMHCOYHAPOOHBIM KPUMEPUAM eCIeCEEeHHOHAYYHOU 2DAMOMHOCIU
WIKOJIbHUKOG. B COOTBETCTBHH C MEXIYHApPOAHBIMH KPUTEPUSIMH €CTECTBEHHOHAyYHAas T'PaMOTHOCTh BKIIOUAeT B cebs CIemylollre OCHOBHBIS
KOMITOHCHTHI:

1. CriocoOHOCTh YenoBeKa UCIOIb30BaTh €CTECTBEHHOHAYYHBIE 3HAHUS JUIS pACIIO3HAHUS U TIOCTAHOBKHU BOIIPOCOB, /7Sl OCBOSHHUS HOBBIX 3HAHUU, IS
OOBSICHEHHS €CTeCTBEHHOHAYYHBIX SBIICHUN ¥ OPMYTUPOBAHUS OCHOBAHHBIX HA HAYYHBIX JOKA3aTeIbCTBAX BHIBOIOB.

2. [TonnmaHve OCHOBHBIX OCOOCHHOCTEH eCTeCTBO3HAHUS KaK (JOPMBI YEIOBEUYECKOTO MTO3HAHUSI.

3. JleMOHCTpaIusi OCBEIOMICHHOCTH B TOM, YTO €CTECTBCHHbBIC HAYKH M TEXHOJIOTHS OKa3bIBAIOT BIUSHHE HAa MaTEPUAIBbHYIO, HHTEIUICKTYaIbHY IO U
KyJIbTYpHYIO c(hepbl 0011ecTBa.

4. TlposiBneHre akKTHBHOM IPakTaHCKOM TO3UITUHU TIPH PACCMOTPEHHUH MPOOIJIEM, CBSI3aHHBIX C €CTECTBO3HAHUEM.

JUisi DOCTWXKEHHS HJIGHUPYEMBIX 00PA308ameibHbIX pPe3yibmamos WCIONIb3YIOT — CIEAYIOINIME THIOB Yy4eOHO-TIO3HABaTeIbHBIX U y4eOHO-
MPAaKTUYECKUX 3a/1a4.



1. VYueOHO-mO3HaBaTeNbHBIC 3a7ayd, HANpaBlICHHbIE Ha (OPMUPOBAHME W OLEHKY YMEHMH U HAaBBIKOB, CIIOCOOCTBYIOIIMX OCBOCHHUIO
CHCTEMaTUYEeCKUX 3HAHWM, B TOM YHUCIIe:

-IEPBUYHOMY O3HAKOMJICHHIO, OTPAOOTKE U OCO3HAHMIO TEOPETUYECKUX MOEIICH U OHATHH (00IIeHayYHBIX U 0a30BBIX JUISI JAaHHOH 00JacTH 3HAHUSA),
CTaHJAPTHBIX AITOPUTMOB U IIPOLIEAYD;

-BBISIBJICHUIO M OCO3HAHHUIO CYIIHOCTU M OCOOCHHOCTEH M3ydaeMbIX OOBEKTOB, MPOLIECCOB U SABICHUH ACHCTBUTEIBLHOCTH (IPUPOAHBIX, COLMATIBHBIX,
KYJIbTYpHBIX, TEXHUYECKUX W JAp.) B COOTBETCTBUM C COJEPKAHMEM KOHKPETHOTO Y4eOHOIro MpeAMeTa, CO3/JaHUI0 M HCIOJb30BAaHMUIO MOJeNei
M3y4aeMbIX 0OBEKTOB U IIPOLIECCOB, CXEM;

-BBISIBJICHUIO U AHAJIM3Y CYIIECTBEHHbBIX U YCTOMUMBBIX CBSI3€H M OTHOIIEHUH MEX]ly 00BEKTaMU U MPOLIECCAMHU.

2. Y4eOHO-1I03HaBaTeIbHBIE 32/1a41, HApaBJICeHHbIE HA (HOPMUPOBAHHUE M OICHKY HaBBIKA CAMOCTOSTEIILHOTO MTPUOOPETEHUs, TEPEHOCa M HHTETPALUU
3HaHUI Kak pe3yJbTaTa MCIOJb30BaHMs 3HAKO-CUMBOJIMYECKUX CPEJICTB M JIOTMUYECKMX OIepaluil CpaBHEHMs, aHaJM3a, CUHTE3a, O000OLIeHHS,
WHTEPIPETAINY, OICHKH, KIACCU(PHUKAIMHA TI0 POJOBHIOBBIM IPH3HAKAM, YCTAHOBJICHUS AHAJIOTMH M NPUYMHHO-CIIEICTBEHHBIX CBsi3el. JlaHHBIC
3ajjaun TpeOyIOT IMOCTPOEHMsI PacCyKIEHUH, COOTHECEHUs YXe C M3BECTHbIM 3HAaHUEM, BBIIBM)KCHUS HOBBIX JUISI HUX HJAEH, CO3IaHUS WU
MCCIIEIOBAaHMsI HOBOM MH(OPMALIMU WK NPeoOpa30BaHUs U3BECTHOM MH(OpMAIINH, IPEICTaBICHUE €€ B HOBOM (hopMe, IIepeHoca B MHOM KOHTEKCT |
T.IL.

3. YuyeOHO-IpakTUUYECKUE 3a/1a4M, HAlpaBJICHHbIE Ha (POPMHUPOBAHUE U OIICHKY HaBbIKa pa3penieHust IpodsieM U nMpoOJIeMHbBIX CUTyalul, TpeOyolue
NPUHATHUS PELIeHHs B CUTyalluu HeolpeneneHHocTd. Hampumep, BpiOOpa min pa3paOOTKU ONTHMAIBHOTO MM Haubosee 3pPEeKTUBHOIO peleHHus,
CO3/1aHHs 00BEKTa C 33JJaHHBIMU CBOMCTBAMH, YCTAHOBJICHUS 3aKOHOMEPHOCTEN UM «yCTPAHEHHS HETIOIAJ0K» U

T.IL.

4. YyeOHO-IpaKTUUYECKUE 3aJjaul, HallpaBJIeHHbIE Ha (POPMHpPOBAHHE U OLEHKA HaBbIKA COTPYJIHUYECTBA, TPEOYIOIINE COBMECTHONW pabOThl B mapax
WIM TPYIIaxX ¢ pacnpeaesaeHueM poiieil 1 GyHKIMNA U, COOTBETCTBEHHO, Pa3/IeIEeHUEM OTBETCTBEHHOCTH 32 KOHEUHBIN pe3yJbTart.

5. YueOGHO-TIpakTHYECKHE 3aJauyd, HampaBieHHble Ha (OPMUPOBAHHME U OLEHKY HaBbIKa pPa3BEPHYTOW KOMMYHHKAIMM, TpeOyrollue CO3/aHus
MUCHMEHHOT'O TEKCTa UM YCTHOTO BBICKA3bIBaHUS C 33JaHHBIMU ITapaMeTpaMH: KOMMYHHMKAaTUBHOW 3aauell, TeMoi, 00béMoM, popmarom. Hanmpumep,
CO3/1aHHE€ COOOIICHMS, KOMMEHTapHsi, MOSCHEHHUS, WHCTPYKLHHU, TEKCTa-OMHUCAHUS WM TEKCTa-pacCykKIeHus, (OpMYyJIUPOBKH U OOOCHOBAHUSA
TUIOTE3bI, YCTHOI'O MM MUCbMEHHOIO 3aKJII0YEHUs, OTUETA,

OLICHOYHOT'O CYXKICHHSI, apTyMEHTUPOBAHHOT'O MHEHUS U T.II.

6. YueOHO-pakTHUeCKHEe M YyueOHO-TIO3HABaTeNIbHbIE 3aJauM, HalpaBiIeHHbIE Ha (POPMUPOBAHHME U OLIEHKY HaBbIKa CAaMOOpPraHM3alud U
CaMOPEryJIALMY, HAJCNSAIONINe ydaluxcs (QYyHKIUSAMH OpraHM3allid BBIOJHEHMS 3aJaHMs: IUIAHWPOBAHUS DSTAalloOB BBINOJHEHUS pPalOTHI,
OTCJIC)KUBAHUS MPOJBUKEHUS B BBIMOJIHEHUU 3aJjaHusl, cOOMI0feHHs rpaduka MOATOTOBKHM U MPEAOCTaBICHUS MaTepuanoB, MOUCKA HEOOXOTUMBIX
pecypcoB, pacrpenenenuss 00sS3aHHOCTEH M KOHTPOJS KadyecTBa BBIMOJMHEHHs paboThl. Kak mpaBuiio, Takoro poja 3alaHusi — 3TO JOJTOCPOYHBIE
IIPOEKTHI, C 3apaHee U3BECTHBIMU TPEOOBAHUSAMHU, NPEABABISIEMBIMUA K KAUECTBY PaOOTHI, UM KPUTEPUSMHU €€ OLIEHKH; B XOJI€ BBIIOJIHEHUS KOTOPOTO
KOHTPOJHUPYIOIUE (PYHKIIUN YUUTEIIS CBEICHBI K MUHUMYMY.

7. YdeOHO-TIpaKTUYECKHE M y4eOHO-TIO3HABATEIbHBIC 3a/1aud, HalpaBlieHHbIE Ha (OPMHPOBAHHWE M OIIEHKY HaBBbIKa peIEKCHH, YTO TPEOYyeT OT
YYaIIUXCSl CAMOCTOSTEIbHOM OLEHKH UM aHAJIM3a COOCTBEHHOM y4eOHOM e TeNbHOCTH C MO3UIMNA COOTBETCTBHS IOJYUYEHHBIX PE3YyIbTATOB YUEOHOI



3ajaue, IelsIM U CcrocobaM JEHCTBUM, BBISBICHUS MO3UTHUBHBIX M HEraTUBHBIX (DAaKTOPOB, BIHMSIOUIMX HA PE3YyJbTAaThl M KAYECTBO BBIOJHEHHUS
3ananus. [Ipy 5TOM yuuTenp akleHTUPYET BHUMaHUE

YYaIIMxcst Ha TO, YTO UM MOMOTAeT WM MEIIAET, HPaBUTHCS WM, HA000POT, HE HPABUTHCS NPU BBHIIOJHEHHUHU 33/1aHUS U POPMHUPYET CIIOCOOHOCTH K
CaMOCTOSITENIbHON IIOCTAaHOBKE YUEOHBIX 3a/1a4 (HapuMep, YTO Ha/l0 U3MEHUTb, BBINOJIHUTS 110 IPYroMY, JOMOJIHUTENIBHO y3HATh U T.I1.).

8. YuebHo-npakTHUECKue U yuyeOHO-II03HABaTEeIbHbIE 3a/1a4M, HAlIpaBJICHHbIE HAa (POPMUPOBAHUE LICHHOCTHO-CMBICIOBBIX YCTAaHOBOK, YTO TpeOyeT OT
yYalUXcs BbIPAXKEHUS LIEHHOCTHBIX CYXIAEHUHM U CBOEH MO3ULIMU 0 00CYyKIaeMol MpoOiieMe Ha OCHOBE UMEIOIIMXCS MIPEICTABICHUIM O COI[MaJIbHBIX
WJIM JIMYHOCTHBIX LIEHHOCTSX, HPABCTBEHHO-3TUYECKUX HOPMaX, 3CTETUYECKUX LICHHOCTSX, & TAKXKE apryMEHTALMK CBOEH MO3ULIMU WIH OLICHKHU.

9. Y4eOHO-TIpakTHYECKHE MW Y4eOHO-TIO3HABATeNIbHBIC 3a/la4M, HalpaBieHHbIE Ha (QopmupoBanue U oueHKy VKT-KOMIETEHTHOCTH IIKOJBHUKOB,
TpeOyrolue Meaaroruuecku IeiaecoodpasHoro wucnonbpzoBanus WKT B nemsx mnoBbimieHUs 3¢GQGEKTUBHOCTH Iporecca (OpPMHPOBAHUS BCeX
MIEPEUYUCIICHHBIX BBILIE KJIFOUEBBIX HABBIKOB (CAMOCTOSITEILHOTO MPHOOPETEHUs M NEpeHOoca 3HAHUN, COTPYAHMYECTBA U KOMMYHUKALUH, PELICHUS
npobjeM M caMOOpraHu3aluM, pediueKCUd M LEHHOCTHO-CMBICIOBBIX OpPUEHTALMH), a TaKkke COOCTBEHHO HaBbIKOB Hucnonb3oBanus UKT. Ilpu
M3y4eHUH (U3UKKM B OCHOBHOW HE3aBHCHMO OT BBIOOpa Y4EOHHKOB OOs3aTEIBHBIM OCTAIOTCS TPEOOBAaHUS K BBIIOJHEHUIO NMPAKTHUYECKOW YaCTH
IIPOrPaMMBlI.

Yucno nabopaTopHbIX pabOT 3a Bech yUeOHBIH TOJ| JIOJDKHO COOTBETCTBYET (aBTOpcKoi) mporpamme. JlaGopatopHble paboThl (HE3aBUCUMO OT
TeMaTUYeCKON MPUHAIEKHOCTH) AETATCS Ha CISAYIOIINE THUIIBL:

1. IIpoBeneHue NpsMbIX U3MEPEHUHN PU3NUECKUX BETUUNH

2. PacueT 1o nosy4eHHbIM pe3yJibTaTaM MPSIMbIX U3MEPEHHUH 3aBUCUMOT0 OT HUX MapameTpa (KOCBEHHbIE U3MEPEHUS).

3. HaOntonenue sBICHUI M MOCTAaHOBKA ONBITOB (HAa KaueCTBEHHOM YpPOBHE) MO OOHApyXEeHHIO (aKkTOPOB, BIMAIOIIMX Ha NMPOTEKaHHE JAHHBIX
SIBJICHUM.

4. UccnenoBaHue 3aBUCUMOCTH OJTHOM (M3NYECKON BEJIMUMHBI OT IPYTON ¢ IPEICTaBICHUEM PE3yJIbTaTOB B BUJIE TpaduKa WM TaOJIULIBI.

5. IlpoBepka 3aJaHHBIX MPEANONOKEHUH (TpsMble U3MEPEHUs (PU3MUECKUX BEIMYHH U CPAaBHEHHE 33JaHHBIX COOTHOIIEHUN MEXTy HUMH).

6. 3HAaKOMCTBO C TEXHUYECKUMU YCTPONUCTBAMU U UX KOHCTPYHPOBAHUE.

2.Conepxkanue y4eOHOro npeamera

7 xmacc (68 4, 2 4 B HE/IENI0)
Bgenenue (4 4) Texnuka 6e3omacHoctu. Uto uzyqaet gpusnka. Habmronenus u onbiTel. @usndeckue siaeHus. Guznueckue BeTHUIuHbl. i3mMepenne
¢u3nveckux BeauunH. TOYHOCTH M MOTPEUTHOCTh U3MepeHnil. Pu3nKka U TeXHUKA

@OPOHTAJIBHAS JIABOPATOPHASI PABOTA
1.0Omnpenenenre MeHbI ASICHHUS U3MEPUTEIHLHOTO TIprbdOpa.



IlepBoHaya/IbHBIE CBEIeHMsI O CTPOEHHH BerecTBa (6 4)
Crpoenue BemectBa. Monekyinbl. bBpoyHoBckoe nBkenue . J[Bmxenne monekyi. B3zaumonelicTBue MosieKyil. ArperaTHble COCTOSIHUS BEIIECTBA.
3auér no teme «IlepBoHayanbHBIE CBEICHUS O CTPOCHHUH BEIIECTBAY

OPOHTAJIBHAS JIABOPATOPHAS PABOTA
2.0mpeneneHue pa3MepoB MajbIX Tell.

B3aumoneiicTBusi Teu (23 1)

Mexanudeckoe nBukeHue. PaBHOMepHOe M HepaBHOMepHOe aBkeHue. CkopocTh. EaumHuiel ckopoctu Pacder myTH M BpeMEHM JBUKCHUS.
WNuepuus. BzaumonetictBue ten. Macca tena. Exuanier maccesl. 3mepenune maccel Tenna Ha Becax IlnoTHocTs BemecTBa. Pacdyer maccel u oObeMa
TeNa Mo ero IIOTHOCTH. PemieHue 3amad mo temaM: «MexaHHdecKoe JBHKEHHE», «Maccay. «IlimorHocTh BemiecTBa. Cunay. SIBIIEHUE TATOTCHUS.
Cuna tspkectu. Cuita TsbkecTd Ha Jpyrux IaHerax .Cuna ynpyroctd. 3akoH ['yka . Bec tena. Equnuiibel cusbl. CBsI3b MEXKIY CUJION TSDKECTH U
Maccoi tena. lunamomerp. CrioxxeHue IByX Cuil, JEMCTBYIOIIUX 110 0JJHOM npsiMoil. PaBHoaeicTBytomas cui. Cuna Tpenus. Tpenue nokosi. Tpenue B
npupojie u Texuuke. Pemenue 3agau no teme «Cunbl», «PaBHOAEHCTBYOIIAs cuil». 3a4€T 1o Teme «B3aumonencTBue Tem»

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. U3mepenne macchel Tea Ha phlYaKHbBIX BEcax.

4. N3mepenue oObema Tena.

5. Omnpenenenue IWIOTHOCTH TBEPAOTO Tea.

6. ['pagyupoBanue Npy>KUHBI M U3MEPEHUE CHIT TUHAMOMETPOM.

7. I3mepeHre CHITbl TPEHHUS C TIOMOIIBIO JUHAMOMETPA.

JlaBJieHue TBEpPAbIX TeJl, :KUIKOCTeH U ra3os (21 1)

Hasnenue. Enqunuinel gaBnenuss CrocoObl YMEHBIICHHs] U yBenu4eHus AaBieHus JlaBneHue rasa llepemada maBrneHus KUIKOCTSIMHU U Ta3aMHu.
3akoH [lackans JlaBneHne B )UJIKOCTH U raze. PacueT naBiieHUs )KUJKOCTH Ha JTHO U CTEHKHU cocya Pemenue 3agad no teme « JlaBneHue B )KUIKOCTH
u raze. Coobmaromuecst cocyasl 3akoH [lackans» Bec Bo3myxa. Atmocdeproe nasienne M3mepenue armochepHoro gaBienus. Oneitr Toppudeniu
Bbapomerp-anepouns. ATmocdepHOe MaBIeHHE Ha pa3IUYHBIX BbICOTaXx MaHomeTphl. [lopurHeBoW >KMIKOCTHBIM Hacoc. ['mapaBaudecKkuil mpecc.
JleificTBrE )KUJIKOCTU U Ta3a Ha MOTpyKEHHOE B HUX Teno .3akoH Apxumena. [InaBanue ten. Pemenne 3agau no teme «ApXumMenoBa cuiay, «Y clloBUs
aBanus te» [InaBanue cynosy. Bo3nyxomnaBanue. Pemenne 3agay no teme «JlaBneHne TBEpABIX TEN, KUIKOCTEH U Ta30By.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

8. OnpeneneHre BHITATKUBAIONIECH CHIIBI, AEHCTBYIONICH HA TOTPYKEHHOE B )KUAKOCTD TEJIO.

9. BrisicHeHue ycnoBui 1iiaBaHus Teja B 5KUIKOCTH.

PaGora u momHoCTh. JHeprus (14 1)



Mexannueckas padora. Equaniel pabotsl Momnocts. Exununst momHoctu. [IpocTteie Mexanu3mel. Peryar. PaBHoBecue cui Ha peryare. MOMEHT
cuiibl. Peruaru B TexHuke, ObITy M nipupoze. bioku. «3om0Toe nmpaBuiao» MexaHUkH. PemieHue 3a1a4 no teme «YciioBue paBHoBecus pblyara». LleHTp
TSDKECTH TeJa. Y cnoBus paBHoBecHs Ten. Koadduuument nonesnoro aerictBust. Dueprus. [loTeHnuansHas 1 KUHETHYECKast SHEPTHSL.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

10. BeisicHeHue yciioBusi paBHOBECHUS pblyara.

11. Onpenenenue KIIJI npu nogbeme Teaa Mo HAKJIOHHOW IJIOCKOCTH.

8 xitacc (68 4, 2 4 B HeneTI0)

TennoBble siBjieHus (23 1)

TermoBoe nBwxkenue. Temmneparypa. BayTtpenusss osHeprus. CnocoObl H3MEHEHUs BHYTpEeHHeH sHepruu Buasl Temsonepenauu.
Temnonposonnocts. M3nydenne. KonudecTBo TemnoTsl. EQMHUIBI KOJMYECTBA TEIUIOTHL. Y JENBbHAsI TEIUIOEMKOCTh. Pacder KonmmuecTBa TEIUIOTHI
HE00XOAMMOT0 JJIsi HarpeBaHMsl TeJla WU BbIIEISIEMOT0 UM NP OXJIAKACHUU DHEPrus TOIUIMBA. Y IeNIbHAs TEIUIOTa CropaHusl 3aKOH COXpPaHEHHUs U
MpEBpaIeHHs PHEPTUU B MEXAaHMYECKHX M TEIUIOBBIX Mpolieccax ArperaTHble COCTOsHUS BemlecTBa [lnaBnenue u orBepaeBanue. I'paduk ruiaBieHus
U OTBEP/EBAHMS KPUCTAJUIMYECKUX TeJ. Y elbHas TeloTa IuiaBineHus. Pemenne 3anay no reme «Harpesanue ten. [1naBnenne u kpucramimsanus».
Hcnapenne. Hacpiuennslii 1 HeHacwlleHHbIM map. Konpencanus. Iloryomenue »HEpruyM INpu HCIAPEHUN JKUJAKOCTH W BBIJICICHUU €€ IIPU
KoHAeHcanuu mapa. Kumenuwe. VYienpHas Temigora mnapooOpa3oBaHMs M KOHJEHcauuu . PemeHue 3ajmad Ha pacueT YJENbHOM TEmIoThI
napooOpa3oBaHusi, KOJMYECTBA TEIUJIOTHI, OTJAHHOTO (IIOJyYEHHOT0) TEJIOM MpH KOHJeHcaluu (mapooOpasoBanuu). Pabora raza m mapa mnpu
pacupenuu. J[purarens BHyTpeHHero cropanus [lapoas typouna. KI1/l TerioBoro apuraress.

@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

1. CpaBHEHUE KOJIMYECTB TEIUIOTHI IIPH CMEIINBAHUY BOJBI PA3HONW TEMIIEPATYPHI.

2. I3mepenue yieiabHOM TeI0eMKOCTH TBEPJIOTO Tea.

3. 3MepeHne BIaXHOCTH BO3/yXa.

JIeKTpUUecKHe siBjieHus (29 v)

DnekTpu3alys Tell Ipu COMPUKOCHOBEHUH. B3anMozeiicTBre 3apsKEHHBIX TeJI DIEKTPOCKOI. DIEKTpHIecKoe moie [[enmMocTh 3IeKTPUIECKOTO
3apsga. OnekTpoH. Ctpoenue aroma OOBSICHEHHE SIEKTPUUYECKUX siBIEHUN [IpOBONHWKH, TOTYNPOBOJHUKA M HEMPOBOJHUKU JIIEKTPUYECTBA
DJNIeKTpUYeCKUi TOK. VICTOUYHHUKHM 3JEKTPUUECKOTO TOKa DJIEKTPHUYECKasl IENb U €€ COCTaBHBbIE YACTH DJIEKTPUUYECKUM TOK B MeTauiax. [ledicTBus
ANeKTpUYeckoro Toka. Hampasnenue snexrpudyeckoro Toka Cuna Toka. ENMUHULIBI CHUJIBI TOKA. DJNEKTPUUECKOE HampsbKeHHe. ENMHULIBI HanpsKeHUs
BonbT™meTp, M3mepenue HanpskeHus. 3aBUCUMOCTD CUJIbI TOKA OT HampsbkeHus 3akoH Oma iid ydyacTka 1nenu Pacuer conpoTUBIICHUS TPOBOJIHUKA.
VYnenbHoe compotuBieHue Ilpumepbl Ha pacyeT CONMPOTUBIEHUS MPOBOJHUKA, CHIIBI TOoKa M Hampspkenus llocimenoBaTenbHOE coeAMHEHUE
npoBoaHUKOB [lapamiensHoe coeauHeHue MPOBOAHMKOB Pemenne 3amad mo teme CoeauHeHWE MPOBOAHMKOB. 3akoH Owma. PaGora m MONIHOCTH
ANEKTPUYECKOT0 TOKa EuHUIBI pabOThl AJIEKTPUYECKOTO TOKA, MPUMEHSIEMbIE Ha MpakThke HarpeBaHue NMPOBOJAHHUKOB DIEKTPUYECKUM TOKOM.
3akon JIxoyns—IJlenna Konpencarop Jlamma HakanuBaHus. DIEKTpUUECKHE HarpeBaTeabHbIe MpruOopbl. KopoTkoe 3aMbIkaHUE TTPEIOXPAHUTEIIH.



@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI
4. COopKa 2JIEKTPUUECKOH 1IeTI U U3MEpPEHHE CUJIbl TOKA B €€ Pa3InYHbIX Y4acTKaX.
5. M3mepeHre HanpsKEeHUsl Ha pa3IUYHbIX YYacTKaxX 3JEKTPUUECKON eI .
7. PerynupoBaHue CHIIbl TOKa peocTaToM. M3MepeHne conpoTUBIIEHNS IPOBOAHMKA IIPU IIOMOILM aMIIEpPMETpa U BOJIbTMETPA.
8. M3mepeHne MOITHOCTH U padOTHI TOKA B JIEKTPUIECKOU JTaMIIe.
JIeKTPOMArHUTHbIE siBJIeHHUsI (5 1)
MarnutHoe nosie. MaraHutHoe 1oJie NpsMoro Toka. Maruutaele TuHuM. [locTOSHHBIE MATHUTBL. MarHuTHOE 10JI€ TOCTOSTHHBIX MarHUTOB. MarHuTHOE
noJie 3eMiu. JleficTBUE MarHUTHOTO I0JIsl HA IPOBOJAHUK C TOKOM. DJIEKTPUUECKHUM IBUTATEIb.
@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI
9. Coopka 37eKTpOMArHuTa U UCIIBITAHUE €T0 ACHCTBUSI.
10. UzyueHue 37eKTPUUECKOTO ABUTaTENs MOCTOSHHOTO TOKA (Ha MOJEIN).

CsetoBble siBiieHust (11 1)

Wctounuku cBera. Pacnpoctpanenue cBera. Buaumoe nsuxenue cerui. OTpakeHHe cBeTa. 3aKOH OTpakeHHs cBeTa. [limockoe 3epkaio.
[Ipenomnienue cBeta. 3akoH npenomienus ceera. JInn3el. Ontuyeckas cuia TuH3bl M300paxenus, naBaeMblie TuH30M ['11a3 u 3penue. Pemenue 3aqau.
[TocTpoenue n3o0paxeHu#, MOTYUSHHBIX C IIOMOIIIBIO JTUH3.

OPOHTAJIBHAAJIABOPATOPHASPABOTA

11. ITomyyeHue n300pa>keHUsI MPU TOMOIIN JTUH3HI.

9 kiacce (1024, 3 4 B He1EI0)

3akoHbI B3auMoAecTBUsI M ABMKeHust TeJ (35 )
MarepuanbHas Touka. Cucrema orcuera. [lepemerenne .
Omnpenenenne KOOpAMHATHI ABMXKYIIErocs tena. [lepemenienne npu npssMOJIMHENHOM U paBHOMEPHOM JABMKEHUU. [IpsAMonrHeitHOe paBHOYCKOPEHHOE
nBkeHue. Y ckopernue. CKOpocTh NPSIMOJIMHEHHOT0 paBHOYCKOpEeHHOTo ABIskeHus. ['paduk ckopoctu. [lepemenienue npu npsMoinHEtHOM
PaBHOYCKOPEHHOM JIBIKeHUU. [lepemenienre Tena npy NpsMoJIMHEITHOM PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM cKopocTH. OTHOCUTENBHOCTD
nerkeHus. MHepuumaneueie cucremsl orcuera. [lepsoiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuii 3akon HetotoHa. Pemenue 3ana4 Ha
npuMeHeHue 3akoHoB Hetotona. CBoboiHOE najzieHue Teil. JIBukeHne Tena, OpoleHHOro BEpTUKAIBLHO BBEPX. 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHue cBOOOTHOTO NaieHus Ha 3emiie U Ipyrux HeOecHbIX Tenax. OTkpeitue muanetr Henryn u [lnyton. [psiMonuueiiHoe U KpUBOJIMHEHHOE
IOBUKEHME. PaBHOMEpHOE IBH)KEHUE Tella 0 OKPYKHOCTH. [leHTpocTpemutenbHoe yckopenue. [lepnon n 4actora paBHOMEPHOTO IBHKEHUS TeJla 110
okpyxHocTH. Pemenue 3anau. MickyccTBeHHbIE ClyTHUKY 3eMiu. MiMmynbce Tena. 3aKkOH COXpaHEHHs UMITYJIbCa .
PeaktuBHOE nBMkeHue. Paketsl. Mexanndeckas paboTa U MOIIHOCTh. DHeprusi. KuaeTnueckas M MOTCHIMAIbHAS SHEPTHs. 3aKOH COXPAHCHUS
MEXaHUYECKON YHEPTUU .



OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI
1. MccnemoBanue paBHOYCKOPEHHOTO JIBUYKEHUS 0€3 HaYaJIbHOW CKOPOCTH.
2. VI3mepeHue yCKOpeHusi CBOOOJHOTO M ICHHSI.

Mexanuueckue Koj1ed0anus U BOJIHbL 3BYK (15 1)
Konebarenbnoe npmxkenue. CBoboansie konedanus. KonebarenbHble cucteMbl. MasTHUK. BennunHbl, XxapakTepu3yolye KonedareabHoe JBUKCHHE.
I"apmonnueckue konebanus. IlpeBpaiienne s3Heprun Npu KojedareaIbHOM JBUKEHUH. 3aTyXxarolue Konedanus. BeiHykneHHble koneOanus. PezonaHc.
Pacnipoctpanenue konebanuii B cpeze. Bonnsl. [Ipogonbubie 1 monepeynsie BoyHbL. [lirHa BoHbL. CKOPOCTh pacIpOCTpaHeHUs BOIH. VIcTOUHUKH
3ByKa. 3ByKoBbIe KojeOanus. Pemenue 3anau. Beicota, TeMOp 3Byka. [ pomMkocTh 3ByKa. PacripocTpanenue 3Byka. 3ByKOBbIe BOJHBL. CKOPOCTBH 3BYKA.
OTtpaxkeHue 3Byka. 9X0. 3ByKOBOU pEe30HAHC.

@OPOHTAJIBHAS JIABOPATOPHASA PABOTA

3. UccnenoBanue 3aBUCUMOCTH MIEPUO/Ia M YACTOThI CBOOOJHBIX KOJICOaHHI MasgTHUKA OT JUTMHBI €r0 HUTH.

JnexTpoMaruuTHoe noJie (20 v)
MarnutHoe nosne .Hampasienre Toka 1 HarpaBiieHWe JUHUN ero MarHUTHOTO 1ojsi .O0Hapy KeHne MarHUTHOTO TIOJISl TIO €T0 JIEUCTBUIO Ha
3NEeKTpUYeCKuil TOK. ITpaBuiio nesoi pyku. MHAYKIHS MarHUTHOTO MoJisl. MarHUTHBIN NOTOK. SIBJIEHUE IJEKTPOMArHUTHOM MHAYKIMU. HanpaBnenue
WHIyKIUOHHOTO ToKa. [IpaBmio Jlenna. SABnenue camonnaykiuu. [lonydenue u nepenadya nepeMeHHOTo 3JIEKTPUIECKOro Toka. Tpanchopmarop
DIEeKTPOMarHUTHOE ToJie. DIeKTpoMarHuTHbIe BoJIHEL. KonebarenbHbill KOHTYD. [lonydeHne aneKTpoMarHuTHBIX Konebanwii . [TpuHImmb
PaarOCBSI3H U TEJICBUICHHUS .
DnexkTpomMarHuTHas npupona cseta Ilpenomnenue cera. usnueckuii cMbica nokasarens npenomienus. Jucnepcus ceera. L{Bera Tten. Tumbl
ONTUYECKUX ceKTpoB .Jlormomienne u ucnyckanue cBera aroMmamu. [IponcxoxaeHne TMHeMYaThIX CIIEKTPOB .

OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

4. N3yueHue sIBIEHUS JIEKTPOMAarHUTHON UHIYKIINH.

5. HabmtoieHue CIUTONIHOTO M TUHEHYAThIX CIIEKTPOB UCITY CKaHUSI.

Crtpoenne aroMa 1 aToMHOI0 syztpa (20 1)
PannoakTHBHOCTB, KaK CBUAETEIHCTBO CIOXHOTO CTpoeHHsl aroma. Mojaenu atoMoB. OnbIT Pesepdopna. PannoakTuBHbie TpeBpaIieHusi aTOMHBIX
saep. DKCIEPUMEHTAIbHBIE METObI UCCIe0BaHUs YacTull. OTKpbITHE NPOTOHA U HEWTpoHa. CocTaB aTOMHOrO sjpa. MaccoBoe 4ucio. 3apsaaoBoe
yucio. M3oronsl. Anbda u 6eta pacnaz. [IpaBuio cmenienus. SnepHbie CHITbI
Oueprus cszu. dedext mace Jlenenne sanep ypana. llemnas peakmus . SAnepubriit peaktop. [IpeoOpa3zoBanne BHyTPEHHEH SHEPTHH aTOMHBIX SACp B
ANEKTPUYECKYIO SHEPTHIO.
AToMHasi sHepreTwka. buonmorudeckoe naeiictBue paguauuu. [lomydeHue W NpUMEHEHUE PAAMOAKTUBHBIX H30TOINOB. TepMmosiiepHas peakius
.DJIEeMEHTapHbIE YaCTULIbl. AHTUYACTHIIBI.



@OPOHTAJIBHBIEJIABOPATOPHBIEPABOTBI

6. I3MepeHne ecTeCTBEHHOIO paIMalliOHHOrO (JOHA JO3UMETPOM.

7. I3yueHue neneHus sapa atoMa ypana 1o (ororpadpuu TpeKoB.

8. OueHka nepuoia rnojrypacnajia HaxoAIUXcsl B BO3yXe IPOJYKTOB paciaja ra3a pajoHa.
9. U3ydeHue TpeKkoB 3apsHDKEHHBIX YaCTHULL 10 TOTOBBIM (hOTOrpadusiM.

Crpoenue u 3Bosionms Beesennoid (5 )
CocraB, crpoenne u npoucxoxiacHue ConHeunod cucrtembl. bonbime tena ConHeuHoi cuctembl. Manbie Tena ConHeunolt cuctembl. CTpoeHue,
n3iydeHue 1 3posrouns ConHua u 38e31. CTpoeHue u 3Boionus BeeneHnoil.
HUTorosoe noBropenue-/ 4.

HanpasyieHusi NpoeKTHOM AeATEJbLHOCTH 00y4aKOIIUXCH:

Paznen HamnpaBneHust NpOEKTHOMN AESITEIBHOCTH
dus3uka U pudnvyecKue MeToabl WccnenoBanue 3aBUCUMOCTH MMOKa3aHUN TPUOOPOB OT BHEIIHUX yCIIOBUM.
HU3Y4YEeHHS MPUPOABI
MexaHnnuyeckue siBJ1€HHUS HccenenoBanue ycioBuil paBHOBECHUS TEI.

M3ydeHue Tena 4enoBeka Kak MEXaHU3Ma.

IIposepka 3akona [lackans

ITposiBneHue cuibl TpEeHUs B IPUPOAE U TEXHUKE.

Bimsiaue cuitbl ApxrMeia Ha TOYHOCTh BECOB.

ITposiBeHNE 3aBUCMMOCTH JABJICHUS OT IIJIOLIAAH TOBEPXHOCTHU B KUBOU ITPUPOJIE.
TenJioBble sIBJICHUSA VYyer terionepenayu B ObITY U TEXHHUKE.

BnusiHue Bo1I0EMOB Ha KIMMar.

Okosoruyeckue npoOaeMbl IPUMEHEHUs TeIIOBBIX JIBUraTesen
JIEKTPOMATHUTHBIE SIBJICHUSI Onenka 3¢ ()eKTUBHOCTH 3JIEKTPOOBITOBBIX TPUOOPOB
BiisiHMe cTaTHYecKoro 3JIeKTpuYeCcTBa

AJIbTEpHAaTUBHBIE HCTOUHUKH JIEKTPOIHEPTUH

KBaHTOBBIC sIB/ICHUSA Mertoabl uccne0BaHus 3J€MEHTaPHBIX YaCTHIL.
MeTo MEUEHBIX aTOMOB.
CrpoeHue 1 3BOJTIOIHA HaGnronenue 1BUKEeHUs 3B€3THOTO Heda.

Bcenennoii




3. TemaTnueckoe NJIAHHPOBAHNE

7 kaace
o o OCHOBHEBIE BUIEI
= = JEATENbHOCTH OcHoBHEBIE
Paznensl § @ TeMbl § § o0yuaromuxcs HalpaBJIeHUs
IIPOrpaMMBbI = 5 = 5 (Ha ypoBHE BOCIIUTATEIIbHON
S N YHUBEPCATBHBIX JCSATEIIbHOCTH
y4eOHBIX JICHCTBUH)
1. Beenenue 4 | Beenenue 4 | HaGmromate 1 [TaTpuoTrueckoe
OTMCHIBATh (PU3UYECKUE | BOCITUTAHUE,
SIBJICHUsI. Y4acCTBOBATh B| ICTETUYECKOE
0OCYX/ICHUH SBJICHHUSI | BOCITUTAHUE,
naJleHus Tel Ha 3€MJII0. | [IEHHOCTU Hay4HOTr'O
Bricka3bpIBaTh TUIIOTE3b],| TO3HAHUS,
IPEIONI0XKEHN, TPY/Z0BOE
Ornpenenars 1eHy BOCITUTaHUE U
JIeJICHUSI LIKAJIbI npogeccuoHaIbHOe
npuOopa, NOrPEeUIHOCTh | CAMOOIPEIEIICHHUE.
U3MEpEeHUsl.
[IpoBoauTth HabOIIOIEHUS
(bu3NYeCKUX SIBICHUI;
U3MEPATH PU3NIECKUE
BEJINYMHBI: PACCTOSIHUE,
IPOMEKYTOK BPEMEHH,
TeMIIepaTypy.
2. 6 | [lepBonauansubie | 6 | HaGmomats n Hennoctu
[TepBoHauabHbIE CBEJICHUS O OOBSICHATH SIBJICHUE HaY4YHOT'O
CBEJICHNUS O CTPOCHHUH muddy3un. MIO3HAHNU,
CTPOEHUU BEIIECTBA BBINOAHATE ONBITHI IO | TPY/AOBOE
BElIECTBA 00HapyKEHUIO BOCIIUTaHHUE U
JeUCTBUS CUIT npodeccuoHaIbHOe
MOJIEKYJISIPHOTO caMOONpeeNeHNE,
HPUTSKEHUS. 9KOJIOTHYECKOE
OOBsCHATH CBOMCTBA BOCITUTAHHE.
ra3oB, )KUJKOCTEH U
TBEP/IBIX TEJT HA OCHOBE
aTOMHOU T€OPUH
CTPOCHHUSI BEIIECTBA.
3. 23 | 1. Mexanuueckoe | S5 | PaccuuthiBath myTh M | LleHHOCTH
B3anmopencTeus JBUKEHUE CKOpOCTB TeJIa IIPH HAy4HOI'O
Tel paBHOMEPHOM MO3HAHUS,
NPSAMOJIMHEHHOM TPYJIOBOE
JIBYOKEHUH. BOCIIUTaHHUE U
[IpencraBnsate npo¢eCcCuOHAIBHOE
pe3yabTaThl U3MEPEHUI | CaMOOTIpeieIeHuE,
Y BBIYHCIICHUN B BUJIE | DKOJIOTHYECKOE
TabIuIL U TpadUKOB. BOCIIUTaHHE

Onpenensats MyTh,
MPOMICHHBIN 3a JaHHBIN
MPOMEKYTOK BPEMEHH,




2. IlmoTHOCTE

3. Cuinl

11

U CKOPOCTb TeJa 110
rpaguKy 3aBUCUMOCTH
IIyTH PaBHOMEPHOTO
JBUKEHUS OT BPEMEHHU.
N3mepsaTe maccy Tena,
IJIOTHOCTh BEILLIECTBA.
HccnenoBats
3aBUCUMOCTh
YIUIMHEHHUSI CTaJIbHOM
HPYKUHBI OT
NIPUIIOKEHHOM CHUIIBL.
HUccnenosarts
3aBUCHUMOCTb CHJIBI
TPEHUS CKOJIBXKEHUS OT
IUIOIIAAN
CONPUKOCHOBEHUS TENI U
CHJIBI HOPMAJIbHOTO
nasienus. 3mepsts
CHUJIBbI B3aUMOJEICTBUSA
JIBYX TelL

4. JlaBnenue
TBEPABIX TE,
JKHUJAKOCTEU U
ra3oB

21

1. JaBnenue

14

2. ApxumenoBa
cuia

OO60CHOBBIBATH
0COOEHHOCTH Iepeauu
JIaBJICHUSA TBEPABIMU
TeJIaMH, KHUJIKOCTSIMU U
ra3amMy CBOMCTBaMH U
CTPOEHHUEM BELIECTBA B
Pa3IMYHbIX arperaTHbIX
COCTOSIHUSIX.
DKCIEePUMEHTATBHO
JIOKa3bIBaTh 3aKOH
[Tackasns.
OOHapyX1BaTh
CYILIECTBOBaHHE
aTMOC(epHOro
JTaBJICHHUS.

Pemrate 3amaun Ha
pacuér naBieHus
TBEPOrO Telna, cronda
KHUAKOCTH,
aTMOC(EpPHOTO
JTaBJICHHUS.

N3yunth yCcTpONCTBO U
MIPUHLIMI JEHCTBUSA
OGapomeTpa-aHepouna,
MaHOMETpa.
OOBSCHATH MPUYUHBI
IJIaBaHUs Tell.
NsmepsaTs cuny
Apxumena.
Hccnenosats ycnoBus
IJIaBaHMs Tedl.

Ilennoctu
HAYYHOTO
ITO3HAHUSA,
TPYIOBOE
BOCIIUTAHUE U
npodeccuoHaIbHOE
CaMOOTIpe/IeIICHHE,
JKOJIOTHYECKOE
BOCIIUTAHUE.




5. PabGora u 14 | 1. PaGota u 7 | Pematp 3a1aum Ha IlenHOCTH HAay4HOTO
MOIIIHOCTb. MOIIIHOCTb pacuér MEXaHUYEeCKOW | TMO3HaHUS,
DHeprust paboThI U MOIITHOCTH. TPYZI0BOE
[IpoBepsTH ONBITHBIM BOCIHUTAHUE U
2. Dreprus 5 myTéM, IIPH KaKOM npodeccuoHaIbHOe
COOTHOIIEHUH CUJI M UX | CAMOONpEEICHUE,
IJIeY PhIYar HaXOJUTCS | SKOJIOTHYECKOe
B PaBHOBECHUHU. BOCIHTAHUE.
Omnpenensars KIT/]
HAKJIOHHOM IJIOCKOCTH.
[IpuBOUTE IPUMEPBI
Tel, 00J1aJar0IHX
MOTEHIMAIBHON U
KUHETUYECKOM
SHEPIUeH;
MpEeBpaIeHHs] SHEPTUU
U3 OJIHOTO BHUA B
JIPYTOM.
8 kaace
1.TennoBsie 23 | 1. KonnuecTBO 12 | HaOmronath usmenenue | LlenHocT
SIBIICHUS TETTOTHI BHYTpEHHEH dHepruu HAYYHOTO
TeJa MpH TerIonepenade| Mo3HaHus,
U paboTe BHEIIHUX CHJI. | DKOJIOTUYECKOE

BOCIIUTAHUC.




2. 3MeHenue
arperaTHbIX
COCTOSTHHH
BellleCTBa

11

Hccnenoarts siBieHue
TerI000MeHa pu
CMEIIMBAaHUM XOJOIHOMN
Y TOpSIYEH BOBI.
BpraucnsaTe KoJIM4ecTBO
TEIJIOTHI U yJIETIbHYIO
TEIUIOEMKOCTD BEIIECTBA
IIpH TEIUIoNepeaaye.
N3mepsaTs ynenpHyo
TEIJIOEMKOCTh BELIECTBA
N3mepsaTs Temnory
IUIaBJICHUS JIbJA.
Hccnenosate TeIioBbie
CBOICcTBa MapaduHa.
Hab6mronate usmenenus
BHYTPEHHEH 3HEpruun
BOJIbI B pE3yJIbTaTe
ucrapeHusi. Beraucuarsb
KOJIMYECTBO TEILJIOTHI B
npoueccax
TeIIonepe auu npu
MJIaBJICHUU U
KpUCTaJUIM3aL1H,
UCTIAPEHUU U
KOHJICHCALlUH.
BprauciiaTe yaenbHyo
TEIJIOTY IJIABJICHUS U
rapooOpa3zoBaHus
Belectsa. M3mepsars
BJIAKHOCTh BO3JIyXa IO
Touke pockl. OOCYKIaTh
3KOJIOTUYECKHE
MOCJIE/ICTBHS
IIPUMEHEHHsI IBUTaTeNnei|
BHYTPEHHETO CrOpaHus,
TETJIOBBIX U
TUAPOIIEKTPOCTAHLIUM.

3.
DNEeKTpUYECKHe
SBJICHUS

29

1.
DneKTpocTaThKa

2.
DJIeKTpUYeCKast
eI

15

HaOmronaTe sBieHus
ANEKTPU3ALNU TN MIPH
CONPUKOCHOBCHHH.
OOBSICHATD SIBJICHUS
ANIEKTPU3AINN TN U
B3aHUMOIEHCTBHUA
ANMEKTPHUYECKUX
3apsIoB.

Uccnenosats geiicTtBus
ANEKTPUYECKOTO OIS
Ha TeJia U3
MIPOBOJHHUKOB U
JTUDIIEKTPUKOB.
CobupaTh M HCTIBITHIBATH

OJICKTPHUYICCKYIO IICIIb.

[TarpuoTnueckoe
BOCITUTaHHE,
IICHHOCTH
Hay4HOT'O
MO3HAHMS,
TPYyIIOBOE
BOCIIMTAHUEC U
npodeccuoHanbHOe
caMooIIpe/ieieHue,
9KOJIOTHYECKOE
BOCITHTaHHE.




3. PaGora u
MOI[HOCTh TOKA

N3mepsTs cuity ToKa B
AJIEKTPUYECKOM LIECTIH.
N3mepsaTe HanpskeHUe
Ha y4acTKe LIEeTH.
N3mepsaTs
3JEKTPUUYECKOE
CONPOTHUBIICHUE.
Uccnenosarts

CHUJIBI TOKA B MPOBOIHUKE
OT HANPSIKEHUS HA €T0
KOHIIAX.

N3mepsaTh paboTy u
MOIITHOCTb
3JEKTPUUYECKOTO TOKA.
BeruucnsTe cuiny Toka B
1enu, paboTy U MOIIHOCT
AJIEKTPUUYECKOTO TOKA.
OOBACHATD SABICHUS
HarpeBaHus
MIPOBOJIHUKOB
3JEKTPUUECKUM TOKOM.
3HaTh U BBINOJIHATH
npaBuiia 6€30MacHOCTH
npu pabote ¢
MCTOYHUKAMHU
MOCTOSTHHOT'O TOKA.

4. Dnexrpo-
MarHUTHbIE
SIBJICHUSI

Dnekrtpo-
MarHUTHBIE
SIBJICHUS

DKCNEPUMEHTAIbHO
U3y4daTh SIBICHUS
MarHUTHOTO
B3aUMOJICCTBUS TEI.
N3yuarts sBieHus
HaMarHU4YMBaHMS
BEIIECTBA.
Hccnenosars neiictBue
BIIEKTPUYECKOTO TOKA B
NpsMOM MPOBOJHHUKE Ha
MarHuTHYIO CTPEJIKY.
OO6HapyXuBaTh JI€HCTBY
MarHUTHOTO MOJISI Ha
IIPOBOJHHUK C TOKOM.
OO6HapyxuBaTh
MarHuTHOE
B3aMMOJIEICTBUE TOKOB.
N3yuate npuHIMI
JeNCTBUS

QJICKTPOABUTATCIIA.

Ilennoctu
Hay4YHOT'O
TO3HaHUA,
TPyAOBOE
BOCIIMTAHWE U
npodeccuoHanbHOe
CaMOOIpEEIEHUE,
JKOJIOTUYECKOE
BOCIIMTAHUE.




5. CBetoBbIE 11 | CsetoBbIe 10 | DkcnepuMeHTaIbHO OcreTndeckoe
SBIICHUS SBJICHUS U3y4aTh SIBJICHUE BOCIIUTaHHE,
OTpa)KEHUS CBETA. LIEHHOCTU HAy4YHOTO
HccnenoBars cBOMCTBA | MO3HAHUS.
n300pakeHus B
3epkaiie. I3MepsTh
(hoKyCHOE paccTOsTHUE
coOuparoiieii JTMH3BI.
ITonyyats
n300pakeHue ¢
IIOMOIIBIO
coOuparoiieii JTMH3BI.
HabGmronarts siBinenue
JUCIEPCHUH CBETA.
9 kaace
1. 3akoHbI 35 | 1. OcHOBBI 13 | PaccuuteiBath nyTh M | [laTpuoTHueckoe
B3aUMO/ICHCTBUS KHHEMAaTHKH CKOpOCTh TIpH BOCITUTaHHE,
U JIBUKEHHUS Tel PaBHOYCKOPEHHOM ICTETUYECKOE
JIBYDKEHUH Tela. BOCIHMTAHHUE,
N3mepsTh yckopeHue LIEHHOCTHU
CcBOOOIHOTO ITaJICHHUS. HAy4YHOTO
2. OCHOBBI 16 | Onpenensrs HO3HAHUS,
JIMHAMAKA MIPOMICHHBIN ITyTh U TPYyAOBOE BOCIIUTAHY

YCKOpPEHUE JABUKEHUS
Tesa mo rpaduky
3aBUCUMOCTH CKOPOCTHU

U Ipo(hecCHOHANBHO
CaMOOIIpeIeNIeHuE.




3. Umnynec

PaBHOYCKOPEHHOT'O
NPSAMOJIMHEHHOTO
JBUKEHUS TeJa OT
BpPEMEHU.

Beruucnate yckopeHue
Tesa, CUJIbI,
JIEACTBYIOILIAE HA TEIIO,
WJIM Maccy Ha OCHOBE
BTOPOI'O 3aKOHA
HeroTona.
DKCIEPUMEHTATBHO
HAaXOJIUTh
PaBHOJAECMCTBYIOILY IO
JBYX CHIL
HccnenoBats
3aBUCHUMOCTD CHUJIbI
TPEHUS CKOJBXKEHUS OT
IUIOIAAN
CONPUKOCHOBEHUS TEN U
CUJIBI HOPMAJIBHOTO
JIABJICHUSI.

H3mepaTs cumbl
B3aUMOJICUCTBUS ABYX
TeJl.

Nsmepsars cuny
BCEMUPHOI'O TATOTEHHUS.
[IpuMeHnATH 3aKOH
COXpaHEHHUsl UMITYJIbCa
JUISL pacueTa
pe3yabTaToOB
B3aUMOJICUCTBUS TE.

2. Mexanuueckue
Ko1e0aHus U
BOJIHBI. 3BYK.

15

1. Mexauunueckue
BOJIHEI

2. Mexanuueckue
BOJIHBIL. 3BYK.

OOBsCHATH IpoLecc
KOoJIeOAHHMI MasTHHKA.
Wccnegosath
3aBHCHMOCTH TIepro/ia
KoeOaHuii MasiTHUKA
OT €T0 JTUHBI U
aAMIUTATY BT
KOJICOAHHI.
Breraucnsars pmny
BOJIHBI 1 CKOPOCTh
pacrpocTpaHeHuUs
3BYKOBBIX BOJIH.
Uccnenosarts
3aKOHOMEPHOCTH
KojeOaHuil rpy3a Ha
MIpYXKUHE.
DKCMEPUMEHTAIIBHO
OTIPEACTISATH TPAHUIIBI
YaCTOTHI CIIBIITAMBIX
3BYKOBBIX KOJIEOAHUH.

DcTeTHYECKOE
BOCIIUTAHUE,
LIEHHOCTH
HAYYHOTO
MMO3HAHUS,
9KOJIOTHYECKOE
BOCIIUTAHUE.




3. Dnexrpo- 20 | 1. MarnuTHOE 15 | DxcnepuMeHTaIbHO [TatpuoTnueckoe
MarHuTHOE I0JIe nosue W3y4arhb SBIICHUS BOCIHTAHUE,
MarHUTHOTO [EHHOCTH
B3aMMOJCHCTBUS TEI. HAY4YHOTO
Wzy4ats siBeHUS NO3HAHUS,
HaMarHWYMBaHUS TPYIOBOE U
BELIECTBA. npodeccuoHaabHOe
UccnenoBats nefictBue | caMoorpeneieHue,
AJIEKTPUUECKOTO TOKA B | HKOJIOTHYECKOE
IPSIMOM IIPOBOJIHUKE BOCIHTAHUE.
Ha MarHUTHYIO
CTpEJIKY.
2. DneKTpo- 6 OO0HapyxuBaTh
MarHUTHbIE JeiicTBe MarHUTHOTO
BOJIHBI TI0JIs1 Ha TIPOBOJIHHK C
TokoM. OOHapyXKUBATh
MarHuTHOE
B3aMMO/ICHICTBUE TOKOB.
N3yyars npuHImn
JEACTBUSA
JNEKTPOABUTATENS.
4. Ctpoenue 20 | 1. Ctpoenue 7 | U3mepsrb I'paxxmanckoe
aToma u aToma JJIEMEHTAPHBIN BOCIIUTaHHE,
aTOMHOTO sipa 2. Atowmoe aapo | 13 ANEKTPUUYECKUH 3apsil. | MaTPHOTUUYECKOE
HaoOmronath BOCIIMTaHUE,
JUHeHYaThie CIEKTPHI EHHOCTHU
u3nydenus. HaGmonate | Hay4HOTO
Tpeku anb(da-yacTuil B | MO3HAHUS,
Kamepe Buibcona. JKOJIOTHYECKOe
OO6c¢cyxnath mpobJaemMbl | BOCIIUTaHUE.
BITUSTHUS
palOaKTUBHBIX
W3JIy4YCHUI Ha KUBbBIC
OpTaHHU3MBI.
5. Ctpoenue u 5 | Ctpoenue u 5 | Habmonats u DCTeTUYeCcKoe
HBOJIIOLUS HBOJIIOLUS NPUBOJIUTH MPUMEPHI BOCTIHTAHUE,
Bcenennoit Bcenennoit W3MEHEHHUS BUIa IIEHHOCTH
3BE3JIHOTO Heba B HAy4YHOTO
TE€YEHHUE CYTOK. TIO3HAHUS,
CpaBHUBATh IJIAHETHl | SKOJOTMUYECKOE
3EeMHOMU TpyIIIIHL; BOCIIUTaHUE.

IIJIAHETHI-TUTaHTHI.
OOBsCHATH (pU3nUECKre
IIPOLIECCHI,
MPOUCXOASIINE B
HeJpax 3Be31.




6. O6o06maromee
MIOBTOPEHHE

Oo6o06mmaro1ee
MIOBTOPEHHE

IIpumeHenue
MOJYYEHHBIX 3HAHUI
JUTsl HAYYHOT'O
0OBSICHCHHS
(U3HYECKUX SIBJICHU B
OKpYXarolieu mpupojae
U IOBCEAHEBHOMN
KU3HU, a TaKKe
BBISIBIICHHE
(bu3HYECKUX OCHOB
psilla COBpEMEHHBIX
TEXHOJIOTHUM.

Ilennoctu
HAYYHOTO
MIO3HAHUS,
TPY/ZI0BOE BOCITUTAHY
U IpoeCCUOHATBHO
caMooIIpe/IeJIeHuE,
IKOJIOTHYECKOE
BOCITUTaHHE.
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