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Ilnanupyembie pe3yJbTaThl 0CBOCHHUS MPOrPaMMbl 10 pu3NKe HA YPOBHE OCHOBHOTO
0011ero o0pazoBaHus

N3zyuenne pu3uku Ha ypOBHE OCHOBHOTO 001IeT0 00pa30BaHUs HANIPABICHO HA JOCTHKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.
B pe3ynbrare u3ydeHus GU3MKU Ha ypOBHE OCHOBHOI'O 0011ero 00pa3zoBaHus y 00y4aroIierocs

OyayT chopMupOBaHBI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHHUSA:

- IPOSIBJICHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHMIO POCCUICKON (PM3NUECKON HayKH;

- IEHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYIEHUHU OOIECTBEHHO 3HAYMMBIX U ATUYECKHX MPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTUKEHUN (HU3UKY;

- OCO3HAHME BAKHOCTU MOPAJIbHO--3THYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUYEHOTO;
3) 3cTeTH4eCcKOro BOCIIMTAHUSA:

- BOCTIPHSITHE ICTETHUECKUX KayecTB (PM3NIECKON HAyKH: €€ TapMOHHUYHOTO ITOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IIO3HAHUS:

- OCO3HAHME LIEHHOCTHU (PU3MUECKON HAYKU KaK MOIIHOI'O MHCTPYMEHTA [T0O3HAHUSI MUPA, OCHOBBI Pa3BUTHUS
TEXHOJIOTH, BA)KHEUILIEH COCTAaBJISAIOIIEH KYIbTYPBI;

- pa3BUTHE HAY4HOM JTH0003HATEILHOCTH, HHTEpECa K UCCIIEA0BATEIbCKON AEATENbHOCTH;
5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHs:

- OCO3HAaHME LIEHHOCTH 0E30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MUPE, BaXKHOCTU
paBuJI OE30MACHOTO TIOBEIEHUS Ha TPAHCIIOPTE, Ha I0POrax, C 3JEKTPUUECKUM U TETIOBBIM
000pyJJOBaHUEM B JIOMAIIHUX YCIOBHSX;

- ¢(OpMHUPOBAHHOCTb HaBbIKA peIeKCHH, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOr'o )K€ IpaBa y
JIPYTOro 4eI0BeKa;

6) TpynoBOro BociMTAHUSA:

- aKTUBHOE y4acTHe B pEIIEHUH MMPAKTHUYECKUX 33a4 (B paMKax ceMbU, 00pa3oBaTeIbHON OpraHu3alyH,
ropoja, Kpast) TEXHOJOTMYECKON U COIIMAIbHOM HAIIPAaBICHHOCTH, TPEOYIOIINX B TOM YHCIE U GU3UIECKUX
3HAHHI;

- HHTEPEC K MPaKTUYECKOMY U3yUEHHIO Ipodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3K0JI0TM4YEeCKOT0 BOCTTUTAHUS

- OpUEHTAIUS Ha IpUMEHEeHNEe (PU3NYECKUX 3HAHUH NS pellieHHs 3a/1a4 B 00JIaCTH OKPY)KAIOLIEH Cpeibl,
IJIAHUPOBAHUS MIOCTYIIKOB M OLIEHKHM MX BO3MOJKHBIX ITOCJIEICTBUH I OKPYKAFOIIEH Cpebl;

- OCO3HaHME INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pelleHus;

8) ajanTanuu K H3MEHAIOIMMCH YCJIOBUAM COLUAJBHON U IPUPOIHON cpeabl:

- OTPeOHOCTh BO B3aUMOJICHCTBUH MPHU BBHIIIOJHEHUU HCCIETOBAHUIN U MIPOEKTOB (hU3NUECKOM
HAIPAaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM IPYIHX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JAESITENbHOCTb;

- IOTpeOHOCTh B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIHpOBaTh UI€U, TIOHATHUS, TUIIOTE3BI O
du3nueckux 00beKTax U SBICHUIX;

- 0CO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;

- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;

- CTPEMJIEHUE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSA3H IIPUPOJIbI, OOIECTBA U IKOHOMUKH, B TOM UHUCIIE C
UCTIOJIb30BaHUEM (PU3UYECKUX 3HAHUM;



- OIIEHKA CBOMX JIEHCTBUI C yUETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00aTbHBIX
OCJIEJICTBU.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUS MporpamMmbl 1o (pu3uke Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y
oOyuarorerocst Oyayt copMUPOBaHBI MeTaNPeIMeTHbIE Pe3yJbTaThl, BKIIOYAIOIINE
N03HABaTE/IbHbIC YHUBEPCAIbHbIC YUeOHbIC ICHCTBUS, KOMMYHUKATHBHbBIC YHUBEPCATIbHbIC yICOHbBIC
JICUCTBHS, PETYJISITUBHBIC YHUBEPCAIbHBIC YI€OHbIC ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA

Bba3oBble Jioruyeckue eiicTBUS:

® BBISIBIISITH U XapaKT€PU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB (SIBJICHMUIA);

® yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIMKU, OCHOBAHUS AJisi 000OLICHNS U CPAaBHEHUS;

® BBISIBJISITH 3aKOHOMEPHOCTH | IIPOTUBOPEUHS B pacCMaTpUBACMbIX (pakTax, JAHHBIX U HAOIIOJCHUSIX,
OTHOCSIIIUXCS K (PU3MUYECKUM SBIICHUSIM;

® BBISBISTH IPHYUHHO--CIICICTBEHHBIC CBS3U NPU U3yYeHUN (U3NIECKUX SBICHUH U MPOLIECCOB, JIeaTh
BBIBO/JIbI C MCIIOJIb30BaHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTATh TUIIOTE3HI O
B3aMMOCBSI3SIX (DH3MYECKUX BEIIMYUH;

® CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHo! (pru3nuecKoil 3a1auu (cpaBHEHNE HECKOJIBKUX
BapHaHTOB PELLEHUs, BBIOOp Hanbosiee NOAXOIAIIET0 ¢ YUETOM CaMOCTOSATEIbHO BbIIEICHHBIX
KpUTEPUEB).
ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

® JICIIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHNUS;

® IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY OIBIT, HECTIOXKHBIM (PU3NUECKH SKCIIEPUMEHT,
HeOO0JIbIIIOE HCCTIeI0BaHNe (PUBNYECKOTO SIBICHUS;

® OIICHMBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMAIINIO, TOJYYEHHYIO B XOJ€ UCCIIEI0BAaHUS WU
HKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (hOpMYyIUpPOBATH 000OIIEHHS M BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHUS,
OTIBITA, UCCIICIOBAHUS;

® IPOrHO3MPOBATh BO3MOXHOE JAajIbHENIIIee pa3BUTHE (PU3NYECKUX MTPOLIECCOB, a TAK)KE BbIIBUTAaTh
MPENOJIOKEHNUS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.
Pabora ¢ nnopmanmeii:

® IIPUMEHSATH PA3IMYHBIC METO/IbI, HHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE M 0TOOpE MH(DOPMALIUY WITH
JAHHBIX ¢ YIETOM TIPEIOKEHHOM yaeOHOH (hU3UIECKO 3a1a4H;

® aHAIM3HPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIHIO PA3IMUYHBIX BUIOB U (hOpM
MpeJICTaBICHHUS;

® CaMOCTOSITENIFHO BBIOMPATh OMTUMABHYIO (hopMy TpeicTaBiIeHus] HHPOPMALIMK U WILTIOCTPUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMU CXEMaMH, THarpaMMaMi, HHOH TrpauKoi U X KOMOWHAIIHSIMH.
KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

® B X0J1€ 00CYXJeHUS yueOHOTO MaTepHuaia, pe3yIbTaToOB JIA0OPATOPHBIX PadOT M MPOEKTOB 33/1aBaTh
BOMPOCHI IO CYIIIECTBY 00CY»KTaeMOI TeMbI M BBICKA3bIBaTh UJIEH, HAIICJICHHBIE HA PEIlIeHUe 3a7a9i U
noJjiep>kaHue OiaroxkenareIbHOCTH OOLICHNUS;

® COIOCTABJIATH CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTHX YYACTHUKOB JIUANOra, 0OHAPYKUBATh Pa3Iudne U
CXOJICTBO ITO3HUIIHUI;

® BBHIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;



e TyOJIMYHO MPEACTABIATH PE3YyIbTATHI BBIIOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCTIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

® TIOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBA KOMAaHIHON M WHAWBUYAIBHOW PaOOThI IPH PEIICHUH
KOHKPETHOU (pU3n9IeCcKOit mpoOIeMbl;

® TIPUHUMATH IIEITH COBMECTHOM JCSITEIBHOCTH, OPraHU30BBIBATh JCHCTBUS 110 €€ JOCTIKEHHIO:
pacIpenessaTh poid, 00CYKIaTh MPOIECCHl U PE3YJIBTaThl COBMECTHOH pabOThI, 00001aTh MHEHHSI
HECKOJILKHX JIFOJICH;

® BBINOJHATH CBOIO YaCTh Pa0OTHI, JOCTHTasi KAYECTBEHHOTO PE3y/IbTaTa [0 CBOEMY HAIlPaBIICHUIO U
KOOPJMHUPYSI CBOU ACHCTBHSI C IPYTUMHU WICHAMHU KOMaH/IbI;

® OIICHMBATh KAYECTBO CBOETO BKJI/Ia B OOIIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(OpMYIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

® BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U yIEOHBIX CUTYAIUSIX, TPEOYIOMUX [T pelIeHUs (PU3NIECKIX
3HAHHMH;

® OpUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATHUS PELICHUHN (MHAUBUAYAIbHOE, IPUHATUE PEIICHUS B
rpynne, NpuHATHE PEeIIeHUH TPYIIoii);

® CaMOCTOSITEIILHO COCTABIISATH AJITOPUTM peIIeHUs] PU3MUECKON 3ajauu WITH IIJIaHa UCCIICTOBAHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh MpeiaraeMble
BAPUAHTHI PELICHUN;

e ienath BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILLICHHUE.
CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

e J1aBaTh aJ€KBATHYIO OLIEHKY CUTYalluH U NPEAJIAraTh IUIaH €€ N3MEHEHUS;

® 00OBACHATH NPUUMHBI JOCTHKEHHS (HEIOCTH)KEHUS) PE3YyIbTaTOB AESATEIbHOCTH, JaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY;

® BHOCUTb KOPPEKTHUBBI B ICATEILHOCTD (B TOM YMCJIE B XOJ BBIMOJIHEHUS (PU3MUECKOTO UCCIIEAOBAHMS UIH
IPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIbCTB, U3MEHUBILIUXCS CUTYallUH, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HMKIIUX TPYIHOCTEH;

® OILICHMBATH COOTBETCTBUE PE3YNbTATa LEIH U YCIOBUAM;

® CTaBUTH ce0s1 HA MECTO JPYroro 4esoBeKa B X0/I€ CIIOpa MM IMCKYCCUU Ha HAYYHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

e MpuU3HABaTh CBOE MIPABO HA OIIMOKY MPH pelIeHUH (PU3HMUECKUX 3aJau I B YTBEPKJICHHUIX Ha HAyYHbIE
TEMBI U TaKOE K€ IIPaBO APYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy o0ydeHus B 7 Kjacce mpeIMETHBIC PE3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPaXKaTh

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® HCIIOJIH30BATh MOHATHUSA: (PU3NUECKUE U XUMUYECKUE SIBJICHUSI, HAOIOICHNE, DKCIIEPUMEHT, MOJICITb,
TUTIOTE3a, SAMHUITHI (PU3NIECKUX BETUYNH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSTHUS BEIIECTBA
(TBEpHOE, )KUIKOE, TA3000pa3HOE), MEXaHUYECKOe ABMKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPACKTOPHSI, PAaBHOACUCTBYIOINIAs cuia, nedopMmarus (ynpyras, niacTudeckas),
HEBECOMOCTh, COOOIIAIONINECS COCYIbL;

e paznuyath siBieHus (auddy3us, TEIOBOE TBUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE JIBIIKEHUE,
HEPaBHOMEPHOE JIBH)KEHUE, HHEPIUS, B3aUMO/ICHCTBUE TeJl, pABHOBECUE TBEP/IBIX TEJl C 3aKPETUIEHHOM



OCbIO BpAIllEHUS, TTepeiaya NaBIeHs TBEPIBIMU TEIaMHU, )KUIKOCTIMHU U razaMu, aTMochepHoe
JIaBJICHHE, IUIABAHUE TeJl, IPEBPALLICHHUS] MEXaHUYECKON IHEPIHM) [10 OITMCAHUIO UX XapaKTEPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SBJICHUE;

® pacro3HaBaTh NMPOSABICHUE U3YUYCHHBIX (PU3NUYECKUX SIBICHUH B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE

buznyeckue sBICHUS B IPUPOE: IPUMEPHI IBUXKEHUS C PA3TUYHBIMU CKOPOCTSMU B KUBOM U HEXXUBOU
pUpoJie, AeUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSIHNUE aTMOC(EPHOTo JaBICHUS Ha KUBOU
OpraHu3M, IUIaBaHUE PHIO, phIYard B TEJie YeJI0BEKa, MPU 3TOM MEPEBOJAUTH MPAKTHIECKYIO 3a/1a4y B
yueOHYI0, BEICTISITH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM ) (PU3NICCKUX SBICHUIA;

® OIMKMChIBATHh U3YYCHHBIC CBOICTBA TEII U (1)I/IBI/I‘ICCKI/IG SABJICHUS, UCIIOJIb3Ys (1)I/I3I/I‘-I€CKI/I€ BCJIIMYHUHBI (Macca,

00BEM, TNIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEAHSS CKOPOCTb, CHJIA YIPYTOCTH, CHJIA
TSKECTH, BEC TeJla, CUJIa TPEHUsI, AaBiieHue (TBEPAOTo Tema, )KUIKOCTH, ra3a), BEITAIKUBAIOIIAs CUJIa,
MeXaHu4ecKasi paboTa, MOLHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO GHUIMEHT M0JIE3HOT0 JeHCTBUS
MEXAaHU3MOB, KHHETUYECKas U MOTEHIMaJIbHAsL SHEPT U ), IPU ONMCAHUU [TPABUIIBHO TPAKTOBATh
(U3NUECKU CMBICIT HCTIOJIb3YEMbIX BETHYUH, UX 0003HAUCHUS U €ANHUIIBI (PH3NUECKUX BEITHUYMH,
HaXOJUTh (POPMYJIBL, CBSA3bIBAIOIINE JAaHHYIO (U3UYECKYIO BEIUUMHY C IPYTMMHU BEIMYMHAMU, CTPOUTD
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHH;

XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/ISI/ILICCKI/Ie SIBJICHUS U IIPOLCCChI, UCITOJIB3Y: ITpaBHJIa CIIOKCHUS CUJI

(BIOJIB OJTHOM MpsiMOiA), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUJIO PaBHOBECHS pbluara
(0110Ka), «30J10TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUH, IIPU 3TOM J1aBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKCHHUE;

OOBICHATH (1)I/I3I/I‘-IGCKI/I€ SIBJICHUS, IIPOLECCHI U CBOICTBa TCII, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ

MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhISBISATh IPUUMHHO--CIICACTBEHHBIC CBSI3H, CTPOUTH
0o0BsicHeHuE U3 1—2 JOrMYecKHX IIaroB ¢ OMOpoi Ha 1—2 W3yYEHHBIX CBOMCTBA (PU3UUYECKUX SBIICHUH,
bu3nUeCKUX 3aKOHa WU 3aKOHOMEPHOCTH;

pemaTh pacyéTHble 3aaun B 1—2 AeHCTBUS, NCIOb3Ys 3aKOHBI M (POPMYIIBI, CBSA3bIBAIONINE (PU3HUECKUE

BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 33Ja4X 3alIMChIBAaTh KPATKOE YCIOBHE, ITOACTABIIATh
¢uznyeckue BeIUYUHBI B GOPMYIIBI U IPOBOJIUTH PacUEThl, HAXOUTh CIIPABOYHbIE JTAHHBIE,
HE00XO0/IMMBIE JIJIs peIlIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOTYYEHHOM (pU3MUeCKOl BEIUYHHBI,

pacrio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOKHO PCIIWTDH ITPU ITOMOIIN (1)I/I3I/I‘I€CKI/IX METOO0B, B OIITMCaHUHU

HCCJIICAOBAHUS BBIACIIATH IIPOBEPACMOC ITPEATIOIIOKCHNC (FI/IHOTe3y), pas3iinviaTb 1 UHTCPHIPECTUPOBATH
HOJ'IyLIeHHHﬁ pe3yibTaT, HAXOAUTH OIIMOKY B XO0J¢ OIIbITa, ACJIAaTh BBIBOJBI ITIO €TI0 PE3YyJIbTaTaM;

MMPOBOAUTD OIIBITHI IO Ha6J'IIO)IeHI/IIO (I)PBPI“IGCKPIX SIBIICHUI WJIN (I)I/BI/I"ICCKI/IX CBOMCTB TEII:

(bopMynHpOBaThH MPOBEPSEMBIE MPENOIOKEHHSI, COOMPATh YCTAHOBKY U3 IPEJIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBIITOJIHATD ITPAMBIC UBMCPCHUA paCCTOAHNA, BpPCMCHU, MACCHI TCJIA, O6’BéMa, CHJIBI 1 TEMIICPATYPHI C

HCIIOJIb30BaHUEM aHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUs MPUOOPOB € yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHNUH;

MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOUN (PM3MUECKOU BEIMUUHBI OT APYTON C UCMIOIH30BAHUEM

IPSIMBIX U3MEPEHNH (3aBUCUMOCTH ITyTH PABHOMEPHO ABMXKYILIETOCS T€la OT BPEMEHU JABM)KEHHUS TEJa,
CHJIBI TPEHUS CKOJILKEHUS OT Beca Tejla, KadyecTBa 00pabOTKM MOBEPXHOCTEH TeNl U HE3aBUCUMOCTHU
CHWJIBI TPEHUS OT IUIOIIA/IU CONPUKOCHOBEHHUS TEJ, CUIIBI YIIPYTOCTH OT yJTMHEHUSI IPY>KUHBL,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH TeJa U OT IIIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJla, OT INIyOUHBI, Ha KOTOPYIO MOTPYXKEHO TeJI0, YCIOBHUH MaBaHus
TeJI, YCIIOBUI paBHOBECHS phlyara M 0JIOKOB), y4aCTBOBATh B INIAHUPOBAHUN Y4EOHOT'O UCCIIEIOBaHMS,
coOupaTh YCTAaHOBKY M BBINIOJIHATH U3MEPEHUS, CIEAYS MPEUI0KEHHOMY IIaHy, GUKCUPOBATh
pe3yJIbTaThl MOJYUYEHHOM 3aBUCUMOCTH (PU3UYECKUX BETMYMH B BUJIE TIPEUIOKEHHBIX TaOIUIl U
rpaduKoB, JeNIaTh BHIBOJIBI IO PE3YyIbTaTaM UCCIIEOBAHUS;



® IPOBOJUTH KOCBEHHBIC U3MEPEHUS (PUINICCKUX BETUYHH (TUIOTHOCTh BEIIECTBA KHUAKOCTH U TBEPIOTO
TeNa, CUJIa TPEHUsI CKOJILKEHHUS, JaBJIeHHE BO3/yXa, BHITAIKMBAIOIIAS CUJla, IEHCTBYIOIAs Ha
NOTPYXKEHHOE B )KHUJIKOCTh TENI0, KOA(D(PUIIMEHT MOIE3HOTO NEHCTBUS MPOCTHIX MEXAHU3MOB), CICIYS
MPEJIOKEHHOW HHCTPYKIIUU: TIPU BBITIOJTHEHUN U3MEPEHUN COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY
Y BBIYUCIISITH 3HAUEHUE HCKOMOMN BEIIMYUHBI,

e COOIOATh MpaBWJIa TEXHUKH 0€30MaCHOCTH TP padoTe ¢ JIabopaTOpHBIM 000PYAOBaHUEM;

® YKa3bIBaTh MPUHIUIIBI JCUCTBUS MPUOOPOB U TEXHUIECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
COOOIIAOIIUECS COCY B, 0apOMETp, phIYar, MOABUKHBIA U HETIOABMKHBIN 010K, HAKIIOHHAS TJIOCKOCTH;

® XapaKTepH30BaTh MPUHIIHIIBI JCHCTBUS U3YICHHBIX IPHOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOH Ha UX
onucaHus (B TOM YHCIIe: TOIIIUITHUKY, YCTPOMCTBO BOJIOIPOBOIA, THIPABIMYECKUN ITpecc, MaHOMETD,
BBICOTOMEp, MOPILHEBOM HACOC, APEOMETP), UCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUH U
Heo0X0ouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® IPUBOJIUTH MPUMEPHI (HAXOIUTh HHPOPMAIIMIO O TPUMEpaX ) MPAKTHUECKOTO UCTIOIb30BaHUS
(bU3HYECKUX 3HAHWH B MOBCEHEBHOM KH3HU JIJIS 0OecIieueHUsT 0€301MaCHOCTH TP OOPAIICHUH C
npuOOpaMy U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHECHHS 3JI0POBBS U COOJTFOICHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOILIEH cpeie;

® OCYIIECTBISTH OTOOP UCTOYHUKOB HH(pOpManwu B IHTEpHETE B COOTBETCTBUU C 33IaHHBIM TOMCKOBBIM
3alpocoM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MMYTEM CPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uH(pOpMAaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOM UM MOXKET OBITh HEJJOCTOBEPHOIA;

® JICTOJB30BaTh MPU BHIMOJIHEHUN YUEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEPAaTypy HU3HUECKOTO
COJICpKaHUsI, CIIPABOYHBIC MaTePHAIIbI, PECYPCHI ceTH MIHTepHET, BIaeTh NpuéMaMu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HHOOPMAIIMK U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHHUSI Ha OCHOBE 2—3 MCTOYHUKOB
uH(popManuu GU3NYECKOTO COAECpPKAHUs, B TOM UHCIIE MyOJUYHO AeNaTh KPAaTKHE COOOIIEHUS O
pe3ynbTaTax MPOEKTOB WM YYeOHBIX HCCIEAOBAHUN, IPU ATOM I'PaMOTHO HCIIOIh30BaTh H3yUYEHHBIN
MOHSTUIMHBIN anmapart Kypca pU3uKH, COPOBOKAATH BBHICTYIUICHHE MTPEe3eHTAIINEH;

® TIpU BHITIOJHEHUH YY€OHBIX IPOEKTOB M UCCIIEIOBAHUI pactpeeNsiTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBUHU C MMOCTABIICHHBIMH 33/1a4aMH, CJIEIUTh 32 BHITIOJHEHHEM IJIaHa JEHCTBUI, aJleKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIAJl B ACSITEILHOCTD TPYIIIbBI, BBICTPAMBATH KOMMYHUKATUBHOE
B3aMMOJICHCTBYE, YUUTHIBAsI MHCHHE OKPYKAFOIIIHX.

K koHIity o0ydyenus B 8 kjiacce npeiMeTHbIE pPe3yIbTaThl HA 6A30BOM YPOBHE JIOJKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHHI:

® JCTOJB30BaTh MOHATHS: Macca U pa3Mephl MOJIEKYJ, TETIOBOE ABUKEHHE aTOMOB U MOJIEKYIL,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAITUYECKIE U aMOp(HBIE TeTa, HACHIIIEHHBINA 1
HEHACHIIIICHHBIN Tap, BIIAKHOCTh BO3IyXa, TeMIIepaTypa, BHYTPEHHSIS SHEPTHs, TSIJIOBOW JBUTATEIb,
DJIEMEHTAPHBIN JIEKTPUICCKHUN 3aps, JICKTPHUECKOE ITOJIe, TPOBOJHUKH U JUJICKTPUKHU, TIOCTOSTHHBIN
AIIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

® pa3IMyaTh SIBJICHUS (TETUIOBOE PACITUPEHHE U C)KAaTHe, TeIUIoNepeaada, TeIIOBOe PaBHOBECHE,
CMaydMBaHUE, KalWJUIAPHBIC SBICHUS, UCTIAPEHHE, KOHACHCAIINS, TUIaBlIeHUE, KPUCTAILTU3aIUs
(oTBepaeBaHKE), KUTICHHE, TEIUIONEepeIada (TeIIOMPOBOIHOCTD, KOHBEKIIHS, U3TyUEHHUE), FIICKTPU3AIIHS
TeJ, B3aUMOJICHCTBHUE 3apSJIOB, ICHCTBUS JIEKTPUICCKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBIE MarHUTOB, ACHCTBHE MATHUTHOTO TOJIS Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS
WHAYKIINS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
buznyecKoe SBICHUE;

® PAacIo3HABATh MPOSBICHUE U3YYCHHBIX (PHU3UUECCKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YHCIIE
buznyeckue sBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSXKEHUE U KalWUISIPHbIC SBJICHUS B IPUPO/IE,
KpUCTAILJIBI B IpHUpoe, n3nydenue CoiHIla, 3aMep3aHrue BOA0EMOB, MOpCKHe Opu3bl, 00pa3oBaHue



pOChI, TyMaHa, UHesl, CHeTa, dJIeKTPUUYECKUeE BJICHUS B aTMOC(EpE, JIEKTPUIECTBO )KUBBIX OPTraHU3MOB,
MarHuTHOE 1oJie 3eMIIH, JIpeiid moI0CcoB, POIb MAarHUTHOTO TTOJIS JJIs1 )KU3HU Ha 3eMJie, MOJIsIpHOe
CHSIHHE, TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIACIATH CYILIECTBEHHbBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

OIMCHIBATh U3yYCHHBIE CBOMCTBA TeJ U (PM3NYECKHE SBICHUS, HCIIONB3Ys (PU3HUECKUE BETHUMHBI
(TeMIieparypa, BHYTPEHHSIS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHas TEIIOEMKOCTh BEILIECTBA,
yJllebHas TeTJI0Ta IJIaBJICHUS, YIeIbHas TeIJIoTa MapooOpa3oBaHus, yieiabHas TEIIOTa CTOPAHHS
TOTLINBA, KOA(PPHUIMEHT MOJIE3HOTO JCHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTENbHASI BIAXKHOCThH BO3/1yXa,
JIEKTPUUYECKUH 3apsil, CHUIIa TOKA, SJIEKTPUUECKOE HaIlPsHKEHHE, CONTPOTUBRIICHUE MPOBOIHUKA, yIEIbHOE
COTPOTUBIICHUE BEIIECTBA, pad0Ta U MOLTHOCTh AJIEKTPUUECKOTO TOKA), IPH OMUCAHUH MTPABUIHHO
TPAaKTOBATh (PU3MUYECKHUI CMBICI UCTIONB3yEMBIX BETMUMH, 0003HAYECHUS M SAMHULBI (PU3NIECKUX
BEJIMYMH, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BETUYUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH rPaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKUE SIBJICHUSI U IIPOLIECCHI, UCIIOJIb3YsI OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO--KMHETUYECKOM TeOpUU CTPOCHHS BEIIECTBA, IPUHIUI CYNEPIIO3UILINU TToJeH (Ha
KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUS 3apsa, 3aKkoH OMa i yyacTKa 1enH, 3aKoH [xoymnsa—
Jlenua, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBIBATH
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATH (PU3UUECKUE TPOLIECCH M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CHUTYalluit
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIISATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTD
00BsicHeHUE U3 1—2 JOrMYecKHX IIaroB ¢ OMOpoi Ha 1—2 W3yYEHHBIX CBOMCTBA (PU3UUYECKUX SBIICHUH,
bu3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemarth pacyéTHbIe 3aa4u B 2—3 I€WCTBUA, UCTIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (DHU3HMUECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4M 3alMChIBaTh KPATKOE YCIIOBUE, BBIABIISATH HEAOCTATOK
JAHHBIX JUIS pELIeHMs 3a/1a4M, BHIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE IS €€ peleHus,
IIPOBOAMTDH Pacu€Thl U CPAaBHUBATH MOJIYUEHHOE 3HaUY€HUE (PU3NYECKOM BETMYMHBI C U3BECTHBIMU
JTaHHBIMU;

pacno3HaBaTh Npo0IeMbl, KOTOPbIE MOXHO PEIINUTh IPU MOMOIIN (PU3NUECKUX METOJ0B, UCIIOJIb3YS
OINMCAHNE UCCIIEOBAHMSI, BBIIEIATH IIPOBEPSIEMOE IIPEAIION0KEHNE, OLIEHUBATh IPABUIILHOCTD MOPSIIKA
IIPOBEJICHUS HCCIEA0BaHNUs, 1TaTh BbIBOBL;

IIPOBOJIUTH OMBITHI MO HAOIOIEHUIO (PU3HUECKUX SBICHUN WU (PU3HMUECKUX CBOWCTB Tel (KalMJUIIpHbIE
SBJICHUS, 3aBUCUMOCTb JJaBJIICHUS BO3]lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH IIporecca
OCTBIBAHUS M HATPEBaHMS IIPU M3IYYEHHUH OT LIBETa U3ITy4aroel (moriouaroliei) HoBepXHOCTH,
CKOPOCTb MCIIAPEHUS BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U IIOAAN €€ IOBEPXHOCTH, dJIEKTPU3ALMS TET
Y B3aUMOJECHUCTBHE NIEKTPUUECKUX 3apSA0B, B3aUMOJEHCTBUE TOCTOSHHBIX MarHUTOB, BU3YaJIN3ALIHS
MarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB, JIEMCTBHSI MArHUTHOTO TOJISE HA MPOBOJIHUK C TOKOM,
CBOICTBa 3JIE€KTPOMArHuTa, CBOMCTBA AJIEKTPOIBUTaTelIs TIOCTOSHHOTO TOKa): GOpMYyIUPOBAThH
poBEpsieMbIe MPEATNONIOKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py10BaHUs, OUCHIBATD
XOJ] ONbITa U (POPMYITMPOBATH BHIBOBI;

BBITIOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENIBHOM BJIaXXHOCTU BO3/yXa, CUJIbI TOKA,
HaINpsOKEHUs C UCIOJIb30BAHNEM aHAIOTOBBIX MPUOOPOB U AATYMKOB (PU3UYECKUX BEIMYMH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YIETOM 33 JaHHONU a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3NUECKOM BETMYUHBI OT IPYTOil ¢ UCTIONIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTD COMPOTHUBIICHUSI IPOBOJAHUKA OT €T0 JUTHHBI, TIIOIIAI! MTONEPEYHOr0
CEUEHHS U yJENbHOTO COMPOTHUBIICHUS BEIIECTBA TPOBOJHUKA, CUIIBI TOKA, UIYIIET0 Yepe3 MPOBOAHUK,
OT HaIpsDKEHUS Ha IIPOBOJIHUKE, UCCIIEJOBAHHE MTOCIEA0BATEIBHOTO U NApAJUIEIBbHOTO COEAMHEHNUI
IPOBOJHHUKOB): TUIAHUPOBATH UCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CICLys



IPEJI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3y/IbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUI U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHUS;

® [IPOBOJMTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BENUYMH (yIelbHas TeIUIOEMKOCTh BEILIECTBA,
COIPOTUBIIEHUE MPOBOJIHUKA, pa0OTa U MOILIIHOCTb IEKTPUUYECKOTO TOKA): IJIAHUPOBATH U3MEPEHMUS,
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIeysl IPeJUI0KEHHOW HHCTPYKIIUHU, U BEIYUCIIATh
3HAYCHUE BEJINYMHBL;

e CcoOJIOJAaTh NIpaBUiIa TEXHUKU 0€30IIaCHOCTHU IpU paboTe ¢ 1abopaTOpHbIM 000PYIOBaHUEM;

® XapaKTEePH30BATh MPUHIIMIIBI JEHCTBUS N3yYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OTOPOil Ha X
onucaHus (B TOM YUCIIE: CHCTEMa OTOIUIEHUS IOMOB, TUTPOMETP, apoBas TypOuHa, aMIIepMeTp,
BOJIBTMETP, CYETUMK JIEKTPUUECKOM SHEPIUH, JIEKTPOOCBETUTEIbHbIE TPUOOPHI, HArPEBATEIbHBIE
AIIEKTPONPUOOPHI (TPUMEPBHI), HNEKTPUIECKHE TPEAOXPAHUTENH, HIEKTPOMATHUT, JIEKTPOABUTATENb
MOCTOSTHHOTO TOKa), HCIIOJNIB3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHX SIBICHUHN U HEOOXOIUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

® PACIIO3HABATh IPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTHYHBIM PUCYHKaM (3KUAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUraTelb
BHYTPEHHET0 CrOpaHus, 3JIEKTPOCKOII, PEOCTAT), COCTABIISITh CXEMbI AIEKTPUUECKUX LIENeH C
MOCJIEIOBATENBHBIM U TTApAJICTbHBIM COSIMHEHUEM DIIEMEHTOB, pa3inyasl yCIOBHBIE 0003HAYCHUS
3JIEMEHTOB JJIEKTPUYECKUX LENEH;

® TIPUBOJUTH MPUMEPHI (HAXOAUTH HH(POPMAITHIO O TIPUMEPaAX ) MPAKTUIECKOTO HCIIOIb30BAHUS
(bu3nuecKrx 3HaHUH B MOBCETHEBHOM JKNU3HU I oOecrieueHus: 0€30MacHOCTH IpU OOpaIleHu! ¢
npubopaMy ¥ TEXHUYECKUMHU YCTPOMCTBaMU, COXPAHEHUS 310pPOBbs U COOIIIOICHHSI HOPM
HKOJIOTMYECKOTO MIOBEJICHUS B OKPY’KaIOILEH Cpefe;

® OCYUIECTBIIATH MOMCK UH(pOpMAMK (PU3NIECKOTO coiepkaHus B IHTepHeTe, Ha OCHOBE UMEIOLIUXCS
3HaHWUW U yTEM CpPAaBHEHHUS JOTOIHUTEIbHBIX MCTOUHHUKOB BBIACIATH HHPOPMAIUIO, KOTOpas SIBJISETCS
MPOTUBOPEUMBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

® JICIIOJIb30BaTh MPY BHIMOIHEHUN YUE€OHBIX 33JaHUN HAyYHO--MIOMYJISIPHYIO JIUTEPATYpy (PU3HUECKOTO
CoJIep’KaHusl, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTH VIHTepHeT, BIajieTh npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HHGOPMAIIUK U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KpAaTKHE YCTHBIE COO0IIEeHUs, 0000111as nH(OpMaLIKIO U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COJIEPyKaHMsI, B TOM YHCIIE MYOJUYHO MPEICTABIATh PE3yIbTaThl
MIPOEKTHOM MM MCCIEA0BATENbCKON e TEIbHOCTH, IIPH 3TOM I'PAMOTHO HUCIOJIb30BaTh N3YUEHHBIH
MOHSTUHMHBIN anmapar Kypca (pU3uKH, COTPOBOXAATh BBICTYIUIEHHE MTPE3EHTAIINEH;

® [IpU BHIIOJHEHUH YY€OHBIX IPOEKTOB U UCCIIEI0BAaHUN (PU3NYECKUX MTPOLIECCOB PACIPEIENITh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MTOCTABIEHHBIMHU 33Jla4aMH, CJIETUTH 32 BHINOJIHEHUEM IJIaHa
NeHCTBUI M KOPPEKTHPOBATH €T0, aI€KBATHO OILIEHUBATh COOCTBEHHBIN BKJIA]] B I€ATEIBHOCTD TPYIIIIHL,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE, MIPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(QIUKTHI.

K xoniy o0y4ueHus B 9 Kkjacce mpeIMeTHBIC PE3yIbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

® JCIOJB30BaTh MOHATHUS: CUCTEMA OTCUETA, MaTepHalibHasl TOUKA, TPAEKTOPHUSI, OTHOCUTELHOCTb
MEXaHUYECKOTO BWKEHUs, nedopmanus (yrnpyras, miiacTU4ecKas), TpeHue, IEHTPOCTPEMUTEILHOE
YCKOpEHHE, HEBECOMOCTD U MEePErpy3KH, LIEHTP TKECTH, aOCOITIOTHO TBEPIOE TEIIO, IEHTP TKECTH
TBEPJIOTO Tella, pABHOBECUE, MEXaHUUECKHE KOJICOaHUs U BOJIHBIL, 3BYK, HH(PPA3BYK U YIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJIHBI, LIIKajla 3JI€KTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTD,
CHEKTpPbl UCITYCKAHUS U TIOTJIOUIeHHUS], aibda-, 6eTa- U TaMMa-u3Iy4yeHus, U30TOMbL, SAepHas
DHEPIeTHKA;

® pasnuuaTh SABJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSAMOIMHENHOE ABUKEHHUE, PABHOYCKOPEHHOE
IpSAMOJIMHEHHOE TBMKEHUE, CBOOOIHOE Ma/IEHUE T, PABHOMEPHOE JIBUKEHHE TI0 OKPY>KHOCTH,



B3aMMOJICICTBHE TEN, pEaKTUBHOE JBMKEHHE, KoeOaTelIbHOE IBIKEHHUE (3aTyXatolue U
BBIHYXJICHHBIE KOJICOaHMUs), Pe30HAHC, BOTHOBOE JABM)KCHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE
pacupocTpaHeHue, OTPAKEHUE U IIPEIIOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3ioxeHue 0eoro CBeTa B CIEKTP U CII0KEHHE CIIEKTPAJIbHBIX I[BETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAsl PaJIM0AKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa U3JTyUeHHs1) MO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUYECKUX SBJICHUI B OKpY’KalolleM MHUpe (B TOM 4HCIIe

¢du3nveckre sIBICHUS B IPUPO/JIC: PHIIMBBI U OTJIMBEI, JBIKEeHHUE M1aHeT COTHEYHON CHCTEMBI,
PEAKTUBHOE JBM)KEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSACEHHE,
celicMu4eckue BOJIHBI, IIyHAMH, 3XO0, [IBETA TeJl, ONTUYECKHE SBJICHUS B IPUPOAE, ONOIOTHYECKOe
JeicTBUE BUIUMOTO, YIbTPA(QHOIETOBOIO M PEHTTEHOBCKOTO U3ITyYeHUH, €CTECTBEHHBIN
pPaIuOaKTUBHBINA (POH, KOCMUYECKHUE JIYUH, PAJANOAKTHBHOE U3ITy4YeHHE IPUPOAHBIX MUHEPAJIOB,
JieiicTBUE paJiMOaKTUBHbBIX U3IyYE€HUI Ha OPraHU3M YeJIOBEKa), IPU ATOM NEPEBOAUTH PAKTUYECKYIO
3ajjauy B y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOWCTBA (IPU3HAKM) (PU3UUECKUX SABICHUA;

OIMCBIBATh U3yUECHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIOJB3Ysl (PU3HUECKUE BETMUMHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh Tella P HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IepeMelleHHe,
IyTh, YTJI0Basi CKOPOCTh, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs], BEC Tella, UMITYJIbC T€Jla, UMITYJIbC CHIIbI, MEXaHUYECKasi paboTa U MOIIHOCTh, IOTEHIMAIbHAS
SHEprus Tela, MOJAHATOrO HaJl HOBEPXHOCTHIO 3€MJIU, MOTEHLMAJIbHAS SHEPTUs CKATOM NMPYKHUHBI,
KHHETHYECKasi SHEprHsl, 0JHasi MEXaHWYeCKasl SHepPIus, epHoJ] U 4acToTa KojaeOaHu, 1JIMHa BOJIHBL,
IPOMKOCTbH 3BYKa U BbICOTA TOHA, CKOPOCTh CBETA, [T0OKA3aTeNb PEJIOMIIEHUSI CPEIbl), IPU OIUCAHUU
IIPABWJIBHO TPAKTOBATh PU3NYECKUI CMBICII UCIIOJIb3YEMBIX BEIMUNH, 0003HAUEHUS U €IUHULIBI
(bU3MYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILME TAHHYIO (PU3NUECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPauKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBICHUS U MPOLIECCHI, UCIOJIb3Ys 3aKOH COXpaHEeHHUs
DHEPIrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIAN CUJI, TPUHLUII OTHOCUTEIBHOCTH
["anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA,
3aKOHBI COXPAHEHUS 3aps10BOT0 M MACCOBOTO YMCEI MPH SIIEPHBIX pPEaKLUsiX, IPH 3TOM J1aBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

OO0BACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIISTh IPUUMHHO--CIIEACTBEHHBIE CBSI3U, CTPOUTD
00BsICHEHUE U3 2—3 JTIOTUUECKUX LIaroB ¢ OMOPOH Ha 2—3 M3y4YEeHHBIX CBOMCTBA (DU3UUYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHble 3a1aun (ONUpAIOIINecs Ha CUCTEMY U3 2—3 ypaBHEHHIT), HCIIOIb3Ysl 3aKOHBI U
dbopMyIibl, CBA3bIBaIOIIKE (PU3HUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alMChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEJOCTAIOIINE MIIM U30bITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HE00XO0/IMMBIE JIJIs pEIIEHUs, TPOBOIUTH PACUEThl M OLICHUBATh PEATUCTUYHOCTh IOJyYEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIH (PU3NYECKUX METOJI0B, UCHIOIb3YS
OTHMCAaHNE UCCIIEIOBAHMUSI, BBIIETATH MPOBEPSIEMOE MPEIOI0KEHNE, OLIEHUBATh MPABUILHOCT OPSAAKA
IIPOBEJICHUS HCCIIEA0BaHNUs, AeTaTh BbIBObI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIOIEHUI U ONBITOB;

MIPOBOAMTH OMBITHI 110 HAOTIOACHHUIO GU3NYECKUX SABJIEHUHN MM (PU3NYECKUX CBOUCTB Tell (M3yueHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHMsI SHEPTUH, 3aBUCUMOCTb IIeprojia KojaeOaHHi
IPYKUHHOI'O MasiTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/ b
MaJIbIX KoJieOaHuil, MPSIMOJIMHEIHOE pacTIpOCTpaHEHHE CBETA, PAa3JIOKEHHE OETIOro CBETA B CHEKTP,
U3y4eHHE CBOMCTB N300paKEHMS B INIOCKOM 3€pKaJie M CBOMCTB N300paskeHHs IpeIMETa B
cobuparoniei 1MH3e, HA0II0IEHNE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3JIyYEHHsI): CAMOCTOSTENILHO



cobupaTh YCTaHOBKY M3 N30BITOYHOTO HAOOpa 000PYTI0BaHHUSI, ONTMCHIBATH XO/T OMBITA U €T0
pe3yabTaThl, (GOPMYIUPOBATH BHIBOJIBI;

® TIPOBOJMTH PU HEOOXOTUMOCTH CEPUIO MIPSIMBIX U3MEPEHHH, ONIPENEeIIsis CpeHEe 3HAUCHUE H3MEPSEMOI
BEJIMYMHBI ((DOKYCHOE PAcCTOSTHUE COOMPAIOIIEH JTMH3HI), 000CHOBBIBATH BBIOOP CIIOCOOA M3MEpEHUS
(M3MepuTenpLHOTO MpUOOopa);

® TIPOBOJIMTH UCCIICIOBAHKE 3aBUCUMOCTEH (PU3HUECKUX BEITMYMH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHUI
(3aBHCHMOCTB TIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBWKCHHUHU 0€3 HadalbHON CKOPOCTH, TIEpHOIa
KOJICOAHNUH MaTeMaTHYeCKOT0 MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHUs CBETA OT yIJia
MAJCHUS U yIJa MPEJIOMJICHHS OT yTJia MaJIeHus1): TUIAHUPOBATh UCCIICIOBAHKE, CAMOCTOSTEIIEHO
coOupaTh YCTAaHOBKY, PUKCUPOBATH PE3YJIbTAThI OJYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIIMYHH B
BUjIe TaOIHII U TPadHKOB, IeIaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

® TIPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITUYHH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tella IpU
PaBHOYCKOPEHHOM JIBM)KEHHUH, YCKOPEHUE CBOOOIHOTO MAJICHUS, )KECTKOCTD MPYKUHBI, KOAPHUITUCHT
TPEHUS CKOJIBKEHUS, MEXaHUYeCKasi padoTa U MOIITHOCTh, YaCTOTA U IMEPHOJI KOJIeOaHH
MaTEMAaTHYECKOTO U MPY>KUHHOTO MAsITHUKOB, ONITHYECKAsl CHUJIa COOMPAIOIICH JTMH3bI, PaINOaKTUBHBIH
($OH): TUTAHUPOBATH U3MEPEHUSI, COOMPATH IKCIIEPUMEHTATHHYIO YCTAHOBKY U BBIITOJIHITH U3MEPEHUS,
ClIeys IPEAIOKEHHON HHCTPYKIIMH, BEIYUCIISTH 3HAYCHUE BEIMYMHBI U aHAJTU3UPOBATH MOJTyYCHHBIC
pe3yJbTaThI C YYETOM 33JaHHOM IMOTPEITHOCTH H3MEPCHHUIA;

e COOJIIOJIaTh NIPaBUJIa TEXHUKU 0€30IIACHOCTHU TPU paboTe ¢ JIabopaTOpHBIM 00OPYIOBaHUEM;

® pasaMyaTh OCHOBHBIC IIPU3HAKU U3YyYCHHBIX (PM3UUECKUX MOJICIICH: MaTepraabHas TOUKa, a0COITFOTHO
TBEPJI0€ TEJI0, TOYCUHBIA UCTOYHUK CBETA, JIy4, TOHKAs JINH3A, IJIaHETapHAs: MOJICIb aTOMa, HYKJIOHHAs
MO/JIENTb aTOMHOTO S1/Ipa;

® XapaKTEepPU30BaTh MPUHIIMITBI JCHCTBUS N3yYCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C OTOPOil Ha UX
OMHCaHUS (B TOM YHCIIE: CIIIOMETD, JATIYNKHU TIOJIOKEHUS, PACCTOSTHUAS U YCKOPEHMSI, paKeTa, dX0JI0T,
OYKH, TIEPHUCKOII, (hOTOAMTIAPAT, ONTHICCKUE CBETOBOJIBI, CIIEKTPOCKOII, JJO3UMETP, Kamepa Buibscona),
UCIIOJNIB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HEOOXOAUMbIE (U3NYECKUE 3aKOHOMEPHOCTH;

® WCIIOJB30BaTh CXEMbI H CXeMATHYHBIC PUCYHKU U3YUYCHHBIX TEXHHUECKUX YCTPONCTB, H3MEPUTEITHHBIX
nprOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIICHUH YUeOHO--TTPAKTUYECKHUX 33124, ONITUYECKUE
CXEMBI JIJIsl TOCTPOEHUSI U300paKeHHIA B MJIOCKOM 3epKajie U cCoOOMparomieil J1H3e;

® TIPUBOJUTH MPUMEPHI (HAXOIUTH HHPOPMAIIHIO O TPUMEpaX ) MPAKTHUECKOTO UCTIOTb30BaHUS
(GU3HYECKUX 3HAHWH B MIOBCEHEBHOM KH3HU JIJIs1 00ecTieueHus1 0€30MacHOCTH MTPH OOPAICHUH C
npruOOpaMy U TEXHUIECKHUMH YCTPOMCTBAMH, COXPAHCHHS 3JI0POBBS U COOJTFOICHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIIEH Cpee;

® OCYIIECTBIATH MOUCK HH(POpMAUK (HU3HUECKOTO cojiepkaHus B IHTepHETE, CaMOCTOSATEIHHO
dbopMynUpys MOUCKOBBIN 3aMlpOC, HAXOAUTH MYTH ONPEACICHUS JOCTOBEPHOCTH MOTY4EHHOM
uH(pOpPMAIIMK Ha OCHOBE UMEIOIIUXCS 3HAHUH U JOTIOJIHUTEIBHBIX HCTOUHUKOB;

® VCTIOJB30BaTh MPH BHIMOTHEHUH YUCOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATypy (PHU3HUECKOTO
COJIep>KaHusl, CIIPABOYHbBIE MaTePHAIIbI, pECYpPCHI CeTH VIHTepHET, BIaeTh NpuéMaMu
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBaHmsi HHOOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHMSI HA OCHOBE MH(GOPMAITUU U3 HECKOIBKHIX
HUCTOYHUKOB (PU3NUYECKOTO COACPKAHMS, ITyOJTUIHO TIPECTABIATH PE3yIbTaThl TPOSKTHOMN HITH
MCCJIEIOBATENLCKOM IeATEeNHHOCTH, IIPU 3TOM TPAMOTHO HMCIIOJIb30BAaTh U3YYCHHBIN MOHATUIHHBIN
amrmapar u3y4aeMoro pasjena GU3NKdA U COMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAIIUEH C YIETOM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHKOB.



Conep:xxaHue yue0OHOT0 npeamera, Kypca

7 kiace
Noeni/mt | Paznensl Coneprkanue Jlabopatopurre
paboThl
1 Ouszuka - Hayka o npupoae. Dusuueckue | 1. OnpeneneHue EeHbI
= SIBJIICHMUSL. duznueckue CBOMCTBa TeJ. | JCJIECHUS
N HaGmronenue u onvcanne (U3NYECKUX SBICHUU. | H3MEPUTEIHHOTO
e Ouznyeckue BelUYuHbL. M3Mepenus gusndeckux | npudopa.
5 BEIMYMH: JUIMHBI, BpPEMEHH, TEMIIepaTyphl.
§ Ouznyeckue npudopsl. MexayHapoaHas cucreMa
aa) equHull. TOYHOCTH M NOrPEIIHOCTh HU3MEPEHMM.
®Du3KKa U TEXHUKA.
2 Ctpoenune BemiectBa. OmnbIThl, Jo0Ka3biBaroiue | 2. OnpeaeneHue
® = aTOMHOE€  CTPOEHME  BEIIECTBA.  TeIIOBOE | pa3MEpPOB MAIBIX TEIL.
E @’; JBUJKEHHE aTOMOB M MoJeKyld. bpoyHoBckoe
% &8 neuxkenne. Juddys3us B ra3a§, JKUIKOCTIX |
S 2 g TBEpABIX  Tenax. BsaumoneicTBue  4acTHI]
T = o | BelecTsa. ArperatHble COCTOSIHHS BELLECTBa.
2 E g Mogenu CTpoeHUs TBEPABIX TeN, KUIKOCTEH M
= SE( 2 | razoB. OObsCHEHUE CBOWCTB ra3oB, >KUJKOCTEH U
3) TBEpJBIX TEJI HAa OCHOBE  MOJICKYJISIPHO-
KMHETUYECKUX MPEJCTABICHUN.
3 Mexanunueckoe naBwxkeHue. Tpaekropus. Ilyts. | 3. FI3mepeHue macchbl
PaBHOMepHOE ¥ HEpaBHOMEpPHOE JBWKEHHUE. | TeJa Ha PHIYaKHBIX
Cxkopocts. ['padyku 3aBUCIMOCTH TTyTH U MOJYJIs | Becax.
= CKOpPOCTH OT BpeMmeHu pABwxeHus. Wuepuwms. | 4. U3mepenue oobema
g NueptHocts Ten. B3aumopencrteue Tten. Macca | Tena.
S tena. M3mepenne wmaccel Tena. [lmoTHOCTh | 5. Ompenenenue
@ % |sBemectBa. Cmma.  Cuna  mbkectd.  Cuna | ITIOTHOCTH TBEPOTO
= Q ynpyroctu. 3akoH ['yka. Bec tena. CBsizp Mexy | Tena.
& = | CHJIO}i TSKECTH M MAccoii TeJa. 6. I'pagyupoBanue
E Cwia  TsokecTH  Ha  JpYruX  IJIaHETax. | MPYKUHBI U U3MEPEHHE
& Junamomerp. Cnoxenue JIBYX CHUJI, | CHJI IMHAMOMETPOM.
HaIlpaBJICHHBIX o OJTHOU npsMoi. | 7. I3mepenue cuibl
PaBnopeiicTBytomas naByx cuia. Cuiia TpeHHs. | TPEHHUS C TOMOIIbIO
Oduznyeckas npupoaa HeOecHbIX Ten CONMHEYHOW | TUHAMOMETpA.
CHUCTEMBI.
4 R Hasnenue. JlaBnenue tBepabix Ten. JlaBnenue | 8. Onpenenenue
°§ m raza. OObsICHEHME [aBlieHHS Tra3a Ha OCHOBE | BHITAJIKHBAIOIIEH
% § MOJIEKYJIIPHO-KUHETUYECKUX MIPEACTABJICHU. | CHIIBI, IEUCTBYIOIIEH
g;,-\ Ilepenaua paBneHUs ra3aMM M SKMJIKOCTSIMH. | HA IOTPYKEHHOE B
2 = : 3akon Ilackamsa. CooOmarommecss COCYJIBI. | )KHIAKOCTH TEJIO.
5 5 O | ArmMocdepHoe napneHne. MeToxsl u3Mepenus | 9. BrricHenue ycioBuii
= 2 atMocdepHoro napieHus. bapomerp, MaHoOMeTp, | TUTaBaHUSA Teja B
% E MOPIIHEBOU SKUJKOCTHBIN Hacoc. 3aK0H | KUIKOCTH.
é’( Apxumena. VYcnoBus IJTaBaHUS TEJl.

BosayxomiaBanue.




Mexanudeckas pabora. MomnHocTts. Ilpocteie | 10. BeisicHeHue

= | MEXaHU3MBI. MowmeHT CHJIBI. VYcnoBus | ycioBus paBHOBECHS
< A 9 | paBHOBecHss  pbluara.  «3010TO€  NPABHIIO» | phIYara.
g é: mexaHuku. Buasl pasHoBecus. Koaddumuent | 11. Onpenenenne KIT/
© § E | IONe3HOro JIEUCTBUS (KTTD). DHeprus. | Mpu MobeMe Tela 1Mo
~ g § [ToreHunanbHass W KUHETHYECKas  SHEPIUsl. | HAKIIOHHON IUIOCKOCTH.

™ | IlpeBpaiienue sHEpruu.

8 knace

TemnnoBelie siBneHus (23 4)

TennoBoe paBwkeHue. TermioBoe paBHOBECHE.
Temmneparypa. Buytpenusisi sueprus. Pabora u
teruionepenayda. TernonpoBogHocTs. KoHBeKIusL.
N3nyyenne. KonmuecTBO TEMIOTHL. Y A€NIbHAS
TEIUIOEMKOCTh. Pacuer konuyecTBa TEIJIOTHI MPU
Ter1000MeHe. 3aKOH COXPAHEHUSI U IIPEBPALLICHUS

SHEPTUM B  MEXAaHWYECKUX M  TEIJIOBBIX
nporeccax.  [lmaBieHne u  OTBepAeBaHUE
KPUCTAJUIMYECKUX  TeJN.  YJeNbHas  TeIoTa
IIJTaBJICHUA. I/IcnapeHHe n KoHAcH canus.
Kunenune. Braxnocts Bo3ayxa.

VY nenpHas TeIIoTa 1apooOpa3oBaHUsL.
OObBsicHEeHHE M3MEHEHHUsI arperaTHOTO COCTOSHHS
BEIIECTBA Ha OCHOBE MOJICKYJISIPHO-

KHHeTHYEeCKUX npejcraBieHuid. IIpeoGpazoBanue
SHEpruy B TEIUIOBBIX MallMHax. JlBurareins
BHyTpeHHero cropanus. [laposas TypOuna. KITJ]
TEIUIOBOT'O ABUTATENsl. DKOJIOTUYECKHE TPOOIEMbI
VICIIOJIb30BaHUsl TEIIOBBIX MAIlIMH.

1. CpaBHeHME
KOJINYECTB TETIJIOTHI
IPU CMEIIMBaHUU
BOJIbl pa3HOU
TeMIIepaTyphbl.

2. I3mepenue
yAEJIbHOU
TETUIOEMKOCTH
TBEPJIOTO Tela.

3. Usmepenue
BJIQKHOCTH BO3]yXa.

DnekTpuueckue siBiaeHus (29 u)

Onektpuzanus Ten. JIBa poja 3IEeKTpUUYECKUX
3apsnoB. B3aumopnelicTBue 3apsOKEHHBIX — Tell.
[TpoBOAHMKH, AMDIEKTPUKU U IMOJYIPOBOIHUKH.
OnekTpuueckoe  moje.  3aKOH  COXPAaHEHHUs
AIIEKTPUYECKOTO 3apsja. JenumocThb
IIEKTPUYECKOr0 3apsaa. IiekTpoH. CrpoeHue
aToMa. DnexTpuuyeckuil Tok. JleiicTBue

IIEKTPUYECKOTO MOJI Ha IEKTPUUYECKUE 3aPsIIbL.
Hctounuku ToKa. OnekTpuueckas uenb. Cuia
TOKa. DIEKTpUUYECKOE HanpspKEHUE.
DIIEKTPUYECKOE CONMPOTUBIEHUE. 3aKkoH OMa miist
ydacTka LEMH. [TocnenoBarenbHOE U
napajuieJIbHOe COeTMHEHHE TTPOBOTHUKOB. PaboTa
U MOILIHOCTb JJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyna - Jlenna. Koupencatop. IlpaBuiia
0€30IaCHOCTH IIpU paboTe C AIEKTPOIIPHOOpaMH.

4. Coopka
AIIEKTPUUYECKOH 1Ienn
Y U3MEpEHHE CUITBI
TOKa B €€ pa3IMyYHbIX
ydacTKax.

5. U3mepenue
HaNpsDKCHUS Ha
Pa3IMYHbBIX y4acTKax
AIEKTPUYECKOMN LIETH.
6. PerynupoBanue
CHITBI TOKA PEOCTATOM.
7. I3amepenue
COIIPOTHBIICHUS
IIPOBOJIHUKA MPH
MIOMOIII aMITepMETpPa
U BOJILTMETPA.

8. Usmepenue
MOIITHOCTH U PaOOTHI
TOKA B DJIEKTPUYECKON
JaMmIie.




On CKTPOMAarHuTHEBIC

sBiIeHUS (5 1)

OnbiT Opcrena. MarnutHoe mnoJjie. MarHuTHoe
MoJie MPsIMOTO TOKAa. MarHUTHOE MOJIe KaTYIIKH C
TokOM. IlocTosiHHBIE MarHUThl. MarHuTHOE IOJIE
MMOCTOSSHHBIX MarHUTOB. MarHuTHoOE IoJie 3eMIIH.
BzaumoneiictBue MAarHUTOB. [eiicTBue
MarHUTHOTO TIOJISI Ha TMPOBOJAHUK C TOKOM.
DJIEKTPUUYECKUI JBUTATEb.

9. Coopka
AJIEKTPOMArHUTa U
UCIBITAHUE €T
JIEUCTBUS.

10. Uzyuenue
AIEKTPUYECKOTO
JBUTATENs
MOCTOSTHHOTO TOKa
(na Mmomenn).

CBeTOBBIE IBIICHUSI

(10 )

Nctounuku CBETA. [IpsamosnnHeitHOE
pacrpocTpaHeHMe cBeTa. Buaumoe aBHkeHHE
ceetil. OTpakeHHE CcBeTa. 3aKOH OTPaKEHUS
ceera. Ilmockoe 3epkano. IlpenomieHue cperta.
3akoH mnpesnomsieHus cBera. JIuH3bl. dokycHoe
paccrosHue JuH3bl. OnTHYecKas Cuila JIMH3BIL.
N3o0paxkenusi, naBaeMmble JWH30M. [7a3 kak
onruyeckas cucrema. OnTuueckue npuoopsl.

11. Ilonyuenue
M300pakKeHUS TIPH
TTOMOIITH JINH3HI.

9 kjaacc

3aKOHBI BSaHMOHeﬁCTBH}I U IBUXXCHUA

ten (29 4)

Cucrema  oTcuera.
MPSAMOJIMHEHHOTO
paBHOMEpHOro  JBwxkeHus.  lIpsamosmHelHOe
PaBHOYCKOpPEHHOE JIBIOKEHHE: MT'HOBEHHas
CKOPOCTh, YCKOpEHHE, IepemeineHue. I 'papuku
3aBUCUMOCTH KHHEMAaTHYECKUX BEJIMYHUH OT
BPEMEHHU MPU PAaBHOMEPHOM U PABHOYCKOPEHHOM
IBmkeHUH. OTHOCHTEIBLHOCTh MEXaHHYECKOIO
JIBHKEHUS.
['eouenTpuyeckas u reJIMOLEHTPUYECKAS
cucrembl Mupa. MHepimanpHas cucrema oTcyera.
3akonbl  HreroToHa. CBoOomHOE  maAcHHUE.
HeBecomocTh. 3akoH BCEMHUPHOTO TATOTCHHUS.
NmMnynsc.  3akoH  COXpaHEHHS  HMITYJbCa.
PeakTnBHOE JIBIKEHUE.

MarepuansHas
[Tepememienue.

TOYKA.
Ckopocth

1. UccnenoBanne
PaBHOYCKOPEHHOTO
IBIKEHUS 0€3
HAYaJIbHOM CKOPOCTH.
2. 3mepenue
YCKOPCHUS
CBOOOIHOIO MaJ[CHUS.

MexaHuueckue Kojie0aHus

1 BOJIHBL 3BYK (16 u)

KonebarensHoe npumxenue. Konebanus rpysa Ha
HpYXHUHE. CBobOoIHBIE KoJe0aHusl.
KonebarenbHas cucrtema. MasTHUK. AMIUIUTYAA,
nepuos, uyactora KojeOanuii. IlpeBpamienue
SHEPTUU  OpU  KoJeOaTeIbHOM  JBHKEHHH.
3aryxaromue KOJICOaHUSI. BrHyX1eHHBIE
KOJIeOaHusI. Pe3onanc. Pacnipoctpanenue
KoyleOaHnii B ynpyrux cpenax. Ilomepednpie u
NpOoI0JIbHBIE BOJIHBL. [InHa BOJIHBI. CBSA3b JUIMHBI
BOJIHBI CO CKOPOCTBIO €€ pacIpOCTpaHEHUS W
nepuosioM  (4acTtoToif).  3BYKOBBIE  BOJIHBI.
Ckopocth 3ByKa. BwicoTa, TeMOp UM TpOMKOCTH
3BYKa. JX0. 3BYKOBOW PE30HAHC.

3. UccnenoBsanue
3aBHCHMOCTH TTepHOJIa
M YaCTOTHI
CBOOOTHBIX
KoyieOaHuil MasiTHUKA
OT JUIMHBI €70 HUTH.




DnexTpoMarHuTHoe noje (27 9)

OnHOpOOHOE M HEOIHOPOJHOE MArHUTHOE IOJIE.
Hamnpasinenne TOoka M HalpaBi€HHUE JIMHUM €ro
MaruutHoro  mois.  [lpaBuno  OypaBumka.
Oo6napyxeHue MarauTHoro noiisi. I[lpasuiio neBoit
pyku. MHIyKIIMsE MarHUTHOTO 1MoJig. MarHuTHBIN
notok. Omnbitel @Papages. DIEKTPOMarHUTHas
uHaykuua. HanpaBiieHHe MHAYKIMOHHOIO TOKA.
IIpaBuno JleHma. fIBineHue  CaMOMHAYKIIMH.
ITepemennsbiii TOK. ['eHepaTOp NEPEMEHHOr0O TOKA.
[IpeoOpa3oBaHus SHEPTUU B JIEKTPOTEHEPATOPAX.
Tpanchopmarop.  Ilepemaua  IIEKTpUUECKOM
PHEPrUM Ha PacCTOSHUE. OJIEKTPOMAarHuTHOE
nosie. ODJNEKTPOMAarHuTHbIE BOJHBL. CKOpOCTH
pacipoCTpaHEHUsi  3JIEKTPOMAarHUTHBIX  BOJIH.
BinusHue 53n€KTpOMarHUTHBIX UM3JIYYEHHM Ha
KUBBIE OpraHu3Mbl. KoieOaTenbHbI  KOHTYP.
[TomyueHue  3MEKTPOMATHUTHBIX  KOJICOAHMIA.
[IpyHUMIIBI ~ pagUOCBSI3U M TEJIEBUACHUS.
OneKTpOMarHuTHas pupoaa CBeTA.
[Ipenomnenue cpera. lloka3zatens npenomieHUs.
Hucnepcus cera. L{Beta Tten. Tumbl oNTHYECKUX
crekTpoB. Ilorymomenue M HUCHOyCKaHUE CBETa
aTOMaMH. [Ipoucxoxnenue JIMHENYaThIX
CIIEKTPOB.

4, Nzyuenue sBICHUS
3IEKTPOMATHUTHOMN
WHIYKIIUH.

5. Habmoenue
CIUIOIIHOTO U
JIMHEWYATBIX
CIIEKTPOB
UCITYCKaHUS.

Crtpoenue atoMa u aToMHOTO siapa (21 1)

PannoakTMBHOCTh KaK CBHJIETEIBCTBO CJIOKHOIO
cTpoeHus aromoB. Aunbda-, OGera- M ramma-
u3nydenus. Onwitel  Pesepdopna.  Snepnas
MoJielb aroma. PaauoakTHBHBIE TNpeBpallleHus
atoMHbIX saep. CoxpaHeHHe 3apsOBOTO H
MacCoOBOTO 4YMCEJI MpU SACPHBIX PEAKIUAX.
OKCIEpUMEHTAIbHbIE  METOABl  MCCIEIO0BAHMS
yactull. [IpOTOHHO-HEWTpPOHHAs MOJENb SApa.
Pu3nyecKu CMBICI 3apsAI0BOIO M MaccOBOIO
ymcein. U3oromnsl. [IpaBuna cmemmenus s anbda-
u OeTa-pacnaja npu SIEpHBIX peakusIX. JHeprus
CBS3M yacTul B snape. JleneHue spep ypasa.

Ilenmnass  peakuus.  SlmepHas  DHEpreTHka.
OKoyoruyeckre MpoodsieMbl paboThl  aTOMHBIX
3JIEKTPOCTAHIIHM. Ho3umerpusi. [Tepuon

nosypacnaaa. 3akoH paJMOaKTUBHOIO pacmnaja.
Bnusaue PaarOaKTUBHBIX I/ISJ'Iy‘—IeHI/Iﬁ Ha XUBBIC
opranusmsl. TepmosinepHas peakuus. McTouHuku
sHepruu COJIHIA U 3BE3I.

6. U3zmepenue
€CTECTBEHHOT O
panuanoHHoro gpoHa
JIO3UMETPOM.

7. I3yuyenue neneHus
A]Ipa aToMa ypaHa 1o
dororpadun TpeKos.
8. Ouenka nepuojaa
nojypacrnajaa
HaXOJIAIINXCS B
BO3JyX€ MPOAYKTOB
pacriajia rasa pajoHa.
9. U3ydeHue TpekoB
3apsKEHHBIX YacTHUI]
10 TOTOBBIM
dororpadusm.

3BOJIIOIIUA
Bcenensoit
(C))

Crpoenue u

Cocras, cTpoeHue u npoucxoxjaeHrne CoaHeuyHON
cucremsl. [lnanersr n manble Tena CosHeUHOU
cuctembl. CTpoeHHE, H3JIy4€HHE M IBOJIOLHUA
Conama u 3Be3n. CrpoeHMe U 3BOJIOLUA
BcenenHoi.




6. BrimontHeHre yueOHBIX 3aJaHuil, TPeOyHOIINX
2, JEMOHCTpaLUH KOMIIETEHTHOCTEH,
2 £ — | XapaKTepusYIOIUX €CTECTBEHHO — Hay4HYIO
= 2, 2 | TPaMOTHOCTb.
g % ﬂ Pemenne pacu€THBIX 3agad, Mpearnoyiararonmx
S S | ucnonb3oBanue ¢usnueckoit  momenu
o OCHOBaHHBIX Ha  COJEPXKaHUU  Pa3JIUYHBIX
pa3nenoB Kypca (GU3HKY.
IlepeyeHb KOHTPOJILHBIX (JIA0OPATOPHBIX U MPAKTHYECKUX) PadoT
o | £
Q Q Ne
=2 I~ KoHTposibHBIE PabOTHI JlaGopaTopHbIie pabOThI
~ ol ypoKa
=
Kontponbnas padora Nel mo
oq [TEMaM: «MexaHnueckoe 3 1. Onpenenenue 1eHbI AEICHUSI U3MEPUTEIHHOTO
IBUXKEHHE», «Maccay, npubopa.
«IInoTHOCTH BELIECTBAY»
Kontposnbnas padora Ne 2 o
TeMaM: «Bec Tenay,
33 |«I'paduueckoe nzodpaxxkenue | 6 2. OmnpeneneHue pa3MepoB MajbIX TEll.
crny, «CHuiany,
«PaBHOIEUCTBYIOIIAS CUID»
16 |3. M3mepeHue Macchl TeNla Ha PhIYaKHBIX BECax.
17 |4. U3mepenue oObema Tena.
Konrtponbnas padoraNe3 no
v 48 |reme «lapnenne TBepIbIX TE, 19 |5. Onpenenenue TNIOTHOCTH TBEPOTO TEA.
)KHI[KOCTeﬁ " ra30oB»
7 6. 'panyupoBanune
NPYKUHBI U U3MEPEHHE CUIT TUHAMOMETPOM.
30 7. 3mepenue CUIIbI TPEHHUSI C IIOMOIIBIO
JUHAMOMETpa.
8. OnpenenieHre BHITAJTKUBAIOIIEN CHJITBI,
KonrpomnbHast pabora Ne4 mo | 50  |geiicTByromieil Ha MOrpy>K€HHOE B )KUAKOCTh
64 |Teme « I[IpocThie MEXaHU3MBI. TeJO.
Pabora. MomnocTe)»
52 9. BeIsicCHEHME YCI0BUH TUIABaHUS TeNa B
KHUJKOCTH.
58 |10. BrisicHeHue yCIOBUS paBHOBECHS phlyara.
63 11. Onpenenenne KIIJI npu nogbeme Tena mno

HAaKJIOHHOM IUIOCKOCTH.




1. CpaBHeHME KOJIMYECTB TEIUJIOTHI  MpH
CMEIIMBAHUU BOJIbI pA3HOW TEMIIEpaTyphI.
9 2. U3mepenue  yAenbHOM  TEIJIOEMKOCTH
TBEPJIOTO TeJa.
Konrtponbras padora Ne 1 o
23 TeMme «TeIlIOBLIE SBIIEHHU. 20 | 3.M3mepeHue BIaKHOCTH BO3/TyXa.
ArperaTHble COCTOSTHUIM v
4. CO0opKa HJIEKTPUYECKON LIeTH U HU3MEepeHue
BELIECTBAY. 34
CHJIbI TOKA B €€ Pa3JIMYHBIX y4yacTKax.
36 5. U3mepeHue HampsbKeHUST Ha  pa3IMUHBIX
y4acTKax 3JIEKTPUYECKON IEMH.
40 |6. PerynupoBaHue CHIIbI TOKAa PEOCTATOM.
7. VI3MepeHue CONMpOTUBIICHUS MPOBOJHUKA TIPU
41 |momouM amIepmeTpa M BOJIbTMETpA.
52 KonTponbras pabora Ne2 mo
TeMaM «DJIEKTPUIECTBOY 49 8. M3mepenue MomHOCTH W PabOTHI TOKAa B
AIIEKTPUYECKOM JIamIie.
9. COopka »JIEKTPOMAarHuTa U UCIBITAHUE €T0
54 IEUCTBUS.
10. HM3ydeHue »HIEKTPUYECKOTO JBUraTENs
57 | TMOCTOSIHHOTO TOKa
KonTtponsHast padora Ne 3 o
(Ha Mozemnm).
67 | Teme «3aKOHBI OTpAKEHUS U
11. Tlomydyenune wu300pa)keHHs] MPU TMOMOIIU
MIPEJIOMJICHUS CBETAY.
64 | MUH3EL
KonTponbnas pabora Nel mo 1. UccnenoBanue paBHOYCKOPEHHOTO ABMKCHUS
11 teme "[IpsmonuneiiHoe 9 0e3 HauaIbHOW CKOPOCTH.
PaBHOMEPHOE U
PaBHOYCKOPEHHOE JIBIKCHUEY
KonTtponbHas pabora Ne2 o
TeMe «3aKOHBI
34 . 14 |2. VI3mepeHue yCKOpeHUs: CBOOOTHOTO MaIeHUSI.
B3aMMOJICHCTBUS U TBUKCHUS
TE.
3. UccnenoBanue 3aBUCUMOCTH MEPUOJA U
KonrtponbHas padora Ne3 no A  ICPHOA
YaCTOTHI CBOOOTHBIX KOJIEOAaHUW MasTHHUKA OT
49 TeMe «MexaHndecKue 39
JUTUHBI €70 HUTH.
KoJIe0aHUs ¥ BOJTHBL. 3BYK».
KontponbHas pabora Ne4 o
teMe «CTpoeHue aToma u 4. H3ydeHue  SBICHHS  DIIEKTPOMAarHUTHOM
94 aTOMHOTO s/1pa. 59  |MHAYKUUH.
Hcnonws3oBanne 3HEprun
ATOMHBIX SJIEP»
73 5. HaOmroneHne CIUIOIIHOTO Y JIMHENYAThIX

CIICKTPOB UCITYyCKaHH.




6. l3mepenne ecTeCTBEHHOTO PaJualliOHHOTO
80 |dpona mozumerpom.

7. 3yuyenue neneHus siapa aToMa ypaHa 1o
87 |dororpacduu Tpexos.

8. OueHka nepuojia moJiypacrajia HaxoAsIuxcs B
89 |Bo3myxe MpOAYKTOB pacraja ra3a pajoHa.

92 9. N3yueHne TPEKOB 3apsOKEHHBIX YacTHI[ T10
TOTOBBIM (poTorpadusim.

PP OO~NDNOTDSWDN P

IIpoexTHAs 1EATEIHHOCTD

. ®usnueckue mpuOOPHI BOKPYT HAC.

. @du3ndeckue sIBICHUS B XYI0KECTBEHHBIX MPOU3BEICHUIX.

. Hobenerckue maypearsl B 001acti GU3HKH.

. EnvHULBI n3MepeHus B pa3HbIX cUCTEMax.

. 3apoxkICHUE U PA3BUTUE HAYYHBIX B3IJISIZIOB O CTPOCHUHU BEIIECTBA.
. Auddysus BOKpyr Hac.

. Y IUBUTEIILHEBIE CBOIICTBA BOJLI.

. IHepuus B )U3HU YeTIOBEKa.

. IInoTHOCTH BemiecTB Ha 3emie U Ipyrux miaHerax CoJHEYHON CUCTEMBI.
0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Cuna B HaIIUX pyKax.

Ucnons3zoBanue sueprun ColHila Ha 3emiie.

AmMopdHbIe Tena U X IUIaBJIeHUE.

OGpa3oBaHue poChl, HHES, CHETA, TOXKIA.

KpyroBopot BozsI B IpUpOIE.

Bunel Tenonepenaun B npupoe U TEXHUKE.

M3MeHeHHne BHYTPEHHEH SHEprUH MTPU COBEPILIEHUH PaOOTHI.
N3roroBieHue aneKkTpocKona.

XUMHUECKOE AEWCTBUE IJEKTPUUECKOT0 TOKA U €r0 UCIOJIb30BaHMsI B TEXHUKE.
HcTtopust pa3BUTHSI SJEKTPUUYECKOTO OCBELICHUS.

OukH, AaTBHO30PKOCTH U OIU30PYKOCTb.

Pacuer ckopocTu ABM>KEHHUS TPAHCIIOPTa U TOPMO3HOTO MYTH.
VYnbTpa3Byk U HHPPA3BYK, UX BIUSHUE HA YEIOBEKA.

Pounb ynbTpa3Byka B OMOJIOTHUN U METUIIMHE.

DNEeKTpUUECKU CIIOCOO OUYHUCTKU BO3/1yXa OT MbUIH.
[TpruMeHeHre MarHuTOB B METUIIHHE.

CriocoObI 5KOHOMUU JEKTPOIHEPTUH.

DKoJjorudyeckue npoOaeMsl AEPHON SHEPTeTHKH.

[TpobaemMbl KOCMHYECKOTO MyCOpa.

MupoBble TOCTHKEHUS B OCBOEHUH KOCMUYECKOTO MPOCTPAHCTBA.
JIyna — ciyTHUK 3eMiH.







TemMaTnyeckoe NJIaHNPOBAHUE

7 Raacce
o o OCHOBHEIE BUIEI
= A JAEATENBHOCTH OcHOBHEBIE
Paznenst § § Tenit § @ 00y4Jaromuxcs HanpaBlIeHUs
[IPOrPaMMBbI = g = g (Ha ypoBHE BOCIIUTATEIbHON
S v YHUBEPCATbHBIX NESATeTLHOCTH
y4eOHBIX ICHCTBUN)
1. Benenue 4 Beenenue 4 | HaGnromate u [TarpuoTnaeckoe
OTKCHIBATH (PU3UYECKUE | BOCITUTAHUE,
SBJICHUS. YUaCTBOBATh B| CTETHUECKOE
0OCYX/ICHUH SIBIICHUSI | BOCITUTAHUE,
naJeHusl Tel Ha 3eMJII0. | IEHHOCTH HAYYHOTO
Bricka3piBaTh TUIIOTE3b],| TIO3HAHUS,
MPEIOJIOKEHHUS, TPYIOBOE
Onpenensrts HeHy BOCITUTaHUE U
JIEJICHUS IKaJIbI npodeccuoHanbHOe
pu0opa, NOrPEeIHOCTh | CAMOOIPEEIICHHUE.
U3MEpEeHUS.
[IpoBoauTth HaOIIOIEHUS
(bu3MYECKUX SIBICHUI;
U3MEPATh PU3NYECKUE
BEJIMYUHBI: PACCTOSHUE,
MPOMEKYTOK BPEMEHH,
TEeMIIeparypy.
2. 6 [TepBonayanbnpie] 6 | HaGmromats u IlennocTu
IlepBoHayanbHbIE CBEJICHUS O OOBSICHATD SIBJICHUE HAY4YHOTO
CBEJICHUS O CTPOEHUH muddysun. ITO3HAHMS,
CTPOECHUU BEIIECTBA BBINONHATE OMBITHI IO | TPYJIOBOE
BelIeCTBa 00OHapyKEHUIO BOCIIMTaHHUE U
JeMcTBUS CHIT npogeccuoHagIbHOe
MOJIEKYJISIPHOTO caMOOINpeeNeHNE,
HPUTSKEHUS. 9KOJIOTHYECKOE
OOBsICHATH CBOMCTBA BOCITUTaHHE.
ra3oB, JKUAKOCTEH 1
TBEPJIBIX TEJI Ha OCHOBE
aTOMHOU TEOpPUH
CTPOCHUSI BEIIECTBA.
3. 23 | 1. 5 | PaccuuteiBath myTh U Lennoctn
B3anmopeicTeus Mexannueckoe CKOpOCTbH TeJIa IIpU HAay4YHOTI'O
Ten JIBIDKEHUE pPaBHOMEpPHOM MO3HaHUS,
MPSAMOJIMHETHOM TPYZ0OBOE
JIBUOKEHUH. BOCIIUTaHUE U
[IpencraBmsTh npo¢eCcCuOHAIBHOE
pe3yJbTaThl U3BMEPEHUH | caMOOIpeieieHue,
Y BBIYHCJICHUN B BUJIE | DKOJIOTHUYECKOE
TaOIMI U TPadUKOB. BOCIIUTaHUE

Onpenenars NyTh,
MPOMJEHHBIN 3a TAHHBIN
IIPOMEXKYTOK BPEMEHHU,
Y CKOPOCTH TeJIA MO




2. IInoTHOCTE

rpaguKy 3aBUCUMOCTH
MyTH PaBHOMEPHOTO
JBUKEHHS OT BPEMEHHU.
N3mepsTs maccy Tena,
IJIOTHOCTD BELIECTBA.

Hccenenosars
3aBHCUMOCTh
3. Cuibl 11 | yajauHeHus CTaabHOM
MPYKHUHBI OT
IIPUJIOKEHHOM CHUJIBI.
Uccnenosatn
3aBUCUMOCTb CHJIBI
TPEHUSI CKOJIbKEHUSI OT
TUTOTIA M
CONPUKOCHOBEHHUS TEN U
CHJIBI HOPMAJIBHOTO
nasienus. 3mepsath
CHJIbI B3aUMO/JICHCTBUSA
JIBYX TEIL
4. JlaBnenue 21 | 1. daBneHue 14 | O6Hapyx’uBaTh Lennoctu
TBEPAbIX Te, CYIIIECTBOBaHHE HAy4YHOTO
KUJIKOCTEH U aTMoc(epHOTo TIO3HAHUS,
ra3os naieHus. OObICHATh | TPYIOBOE
MIPUYMHBI [JIAaBAHUS BOCTIUTaHHUE U
2. ApxumesioBa 7| ren. U3mepsts CHITY podeccCHOHAaNIBHOE
cua Apxumera. CaMoOIIpe/IeIIEHHE,
HccnenoBaTh yCIoBHsS | 9KOJOTHMUYECKOE
TUTAaBaHUS TeJl. BOCIIHTaHHE.
5. Pabota n 13 | 1. Pabora u 7 | Uccnenosare ycnoBust | LleHHOCTH Hay4yHOTO
MOIITHOCTb. MOIITHOCTb paBHOBECHSI pbIyara. TTO3HAHUS,
DHeprus W3MepsaTs paboTy CHIIBL. | TPYJIOBOE
H3MepsTh MOIITHOCTE. BOCIIUTAHHE U
2. Dnepris 6 N3mepsaTs VKHZ[ npogeccuoHagIbHOe
HAKJIOHHOH TIOCKOCTH. | CAMOOIIpE/IeNICHUE,
Boraucnsars KITJ JKOJIOTUYECKOE
MIPOCTBIX MEXAHNU3MOB. | BOCIIUTAHHE.
Hrorosas 1 | UroroBas 1 | BomonsaTe yueOHbIE Ilennoctn
KOHTPOJIbHAS KOHTPOJIbHAS 3aJlaHus, TpeOyroIme HAyYHOTO
pabora pabota JIEMOHCTpAINH MO3HAHUSI.
KOMITETEHTHOCTEH,
XapaKTepU3yIOIIUX
€CTECTBEHHO —
HAyYHYIO TPAMOTHOCTb.
8 kirace
1.TemnoBsie 23 | 1. KoauuecTBo 12 | HaGmronath usmenenue | LienHoctu
SIBIICHUS TETUTIOTHI BHYTpEHHEH dHepTrun Hay4HOTO
TeNa MpH Terionepenaye| Mo3HaHUS,
U paboTe BHENIHUX CHIL. | IKOJIOTHUYECKOE

BOCIIMTaHHC.




2. U3menenue
arperaTHbIx
COCTOSTHHI
BEIIICCTBA

11

Uccnenosats siBieHue
Ter1000MeHa Ipu
CMEILIMBaHUU XOJIOAHOM
U TOpsiYer BOMBL.
BbIuucnsaTe Koau4ecTBo
TEIUIOTHI U YJEJIbHYIO
TEIUIOEMKOCTh BEILECTBA
IIpU TEIUIoNepeiaye.
N3mepath ynenbHyo
TEIJIOEMKOCTh BEILIECTBA
N3meparts Tennoty
IUIABJICHUS JIbJIA.
HccnenoBaTh TEIIOBbIE
CBOICTBa MmapaduHa.
HaGnronate u3smeHeHus
BHYTPEHHEHN SHEPrun
BOJIbI B pe3yibTaTe
ucnapeHus. Beraucusars
KOJIMYECTBO TEILIOTHI B
nporeccax
TEIUIoNepe1auu pu
IUIaBJICHUU U
KpUCTAJIJIN3al1HY,
UCIIApEHUU U
KOHJICHCALINH.
BbIuucnsaTe yaenpHyo
TEIUIOTY IUIaBJICHUS U
napooOpazoBaHUs
BemecTsa. 3mepsaTs
BJIIQ)KHOCTB BO3/1yXa IO
TOouke pocbl. OGCYKIaTh
IKOJIOTHUECKHE
MOCIIEACTBUS
IpPUMEHEHUs JBUraTenei
BHYTPEHHETO CTOpaHus,
TEIUIOBBIX U
TUIPOITEKTPOCTAHIIMIM.

3.
DIJIEKTPUYECKUE
SIBJICHUS

29

1.
DJIEKTpOCTaTUKA

2.
DJeKTpuuecKas
b

15

Habnronats aBiaenus
ANEKTPHU3ALNU TEJ TIPH
CONPUKOCHOBEHUHU.
OOBACHATDH SIBICHUS
ANEKTPU3ALUU TET U
B3aNMOJICHCTBHSA
ANEKTPUUECKUX
3apsJIOB.

HccrnenoBaTh nelcTBUA
AIEKTPUIECKOTO TIOJIS
Ha TeJia u3
MIPOBOJTHUKOB U
JIUBIEKTPUKOB.
CoOupaTh ¥ UCTIBITHIBATH

SJICKTPHUYCCKYIO LICIIb.

ITatpuoTnueckoe
BOCITUTaHHUE,
LEHHOCTH
HAy4YHOTO
MO3HAHUA,
TPyZIOBOE
BOCIIUTaHUE U
npo¢eCcCuOHAIBHOE
caMooIIpe/IesIeHue,
JKOJIOTHYECKOe
BOCIIUTaHHE.




3. PaGora u
MOIIJHOCTb TOKA

N3mepsaTh cuity Toka B
ANEKTPUYECKOM LIETIH.
H3mepsaTs HanpsKeHUE
Ha y4acTKe LIEMH.
N3mepars
AIIEKTPUYECKOE
COIPOTUBIICHUE.
Hccenenosars

CHUJIBI TOKA B IPOBOTHUKE
OT HAMPSDKEHUSI HA €T0
KOHIIaX.

N3mepsaTh paboty u
MOIIIHOCTb
AIIEKTPUYECKOTO TOKA.
BbruncnsaTs cuiy Toka B
1enu, padbory u
MOIIIHOCTb
AIIEKTPUYECKOTO TOKA.
OOBACHATD SIBJICHUS
HarpeBaHus
MIPOBOJIHUKOB
AIIEKTPUYECKUM TOKOM.
3HaTh U BBIMOJIHATH
npaBuiia 6e30MacHOCTH
npu pabore ¢

HCTOYHUKAMM
IMIOCTOSSHHOTO TOKA.

4. DnexTpo- DneKTpo- DKCEepUMEHTAIBHO Hennoctu

MarHHTHBIE MarHUTHBIE M3y4daTh SIBICHUS Hay4HOT'O

SABJICHUSA SABJICHUSA MArduTHOT O II03HaHUA,
B3aHMOJICHCTBHUS TEl. TPYAOBOE
HquaTbﬂBHeHHﬂ BOCIIMTAHUC U
HaMarHHW4YHUBaHHUS npodeccuoHanbHOe
BEIIECTBA. CaMOOIIpEETIEHNUE,
HccaenoBaTh A€iiCTBUE | SKOJIOTHYECKOE
AJIEKTPUUYECKOTO TOKA B | BOCIIUTAHHUE.

MPSMOM MPOBOIHUKE HA
MarHUTHYIO CTPEJIKY.
OOHapyXHUBaTh JAEHCTBY
MarHuTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM.
OO6HapyxuBaTh
MarHuTHOE
B3aMMOJICHCTBUE TOKOB.
N3yyars npuHIUI
JeNCTBUS

SJICKTPOABUTATCIIA.




5. CBeToBbIE 10 | CeeroBbie 10 | DkcnepuMEeHTaITBHO DcTeTnyecKoe
SIBIICHHS SIBIICHHSI U3y4aTh SIBJICHUE BOCIIUTaHHUE,
OTpPa)KE€HUs CBETA. LICHHOCTH Hay4HOTO
HcenenoBars CBOWCTBA | MO3HAHMS.
n300pakeHUs B
3epkaiie. M3mepAars
(boKycHOE paccTosIHUE
cobuparoniet JUH3HI.
[Tonyuats
nu300pakeHue ¢
HOMOIIBIO
coOuparonieit JUH3HI.
HaGumonats siBinenue
JIUCIIEPCUM CBETA.
Hrorosas 1 | UrtoroBas 1 | BeimonHsaTh yueOHbIE LlernocTy Hay4HOrO
KOHTpOJIbHAs KOHTpOJIbHAs 3a7iaHus, Tpedyromue HO3HAHMUSL.
pabora paborta JIEMOHCTPAIIH
KOMIICTCHTHOCTEH,
XapaKTepU3YIOIUX
€CTECTBEHHO —
HAYYHYIO TPAMOTHOCTb.
9 kJ1ace
1. 3akoHb! 29 | 1. OcHoBBI 13 | PaccuutbiBaTh yTh U [TaTpuotudeckoe
B3aUMOJICHCTBHSA KHHEMaTHKH CKOpPOCTb IIpH BOCIMTAHUE,
U IBUKCHUS Tell PaBHOYCKOPEHHOM 3CTETUYECKOE
JBY)KCHUH TeJa. BOCIIUTaHHUE,
H3mepsaTh ycKOpeHHe LIEHHOCTHU
CBOOOIHOIO MaJCHHUS. Hay4HOTO
2. OCHOBBI 12 | Onpenensate HO3HaHUS,
JTMHAMUKI IIPOMJICHHBIN IIyTh U TPYIOBOE
YCKOpEHHUE IBUKEHUS | BOCIIUTaHUE U
Tena 1o rpaguky npodeccuoHanbHOe
3aBHCHUMOCTH CKOPOCTH | CaMOOIPEIEIICHNUE.
PaBHOYCKOPEHHOTO
3. Ummysbe 4 IPAMOJIMHEHHOTO
JBYDKEHUS TeJa OT
BpPEMEHHU.

Beruncnars yckopeHue
Tesa, CUJIbI,
JIEUCTBYIOILIIME HA TEJIO,
WJIM MacCy Ha OCHOBE
BTOPOTO 3aKOHA
HproroHa.
DKCIIEpUMEHTAIBHO
HaXOIUTh
PaBHOJICMCTBYIOIIYIO
JIBYX CHIL




Uccnenosatn
3aBUCUMOCTH CHJIBI
TPEHUS CKOJIBbKEHUS OT
ioumaau
CONPUKOCHOBEHUS TEN U
CHJIbI HOPMAJIBHOTO
JIaBJICHUA.

N3mepaTs cuiisl
B3aUMOJICUCTBUS ABYX
Tel.

N3mepsarts cuny
BCEMHUPHOT'O TATOTCHHUSI.
[IpumeHsTh 3aK0H
COXpaHEHHUsI UMITYJIbCa
JUIsl pacuera
pe3yJIbTaToB
B3aUMOJCICTBUSA TE.

2. 16 | 1. 7 | OOBSACHATH MpoIecC OCTETHUECKOE
MexaHndecKne MexaHn4JecKne KOJIEOAHMI MasiTHHKA. BOCIIMTaHUE,
Koyie0aHus U BOJIHBI HccaenoBaThb LIEHHOCTH
BOJIHBI. 3BYK. 3aBUCUMOCTH TIEPHOJIa | HAYYHOTO
KoJIeOaHMi MasiTHHKA MMO3HAaHUA,
OT €r'o JUIMHBI 1 9KOJIOTHUYECKOE
AMIUTUTY/IbI BOCIIUTAHUE.
KOJICOaHHIA.
2. Mexannueckue| 9 Boeruucasare JUTUHY
BOJIHBL. 3BYK. BOJIHBI U CKOPOCTb
pacnpocTpaHeHus
3BYKOBBIX BOJIH.
HccnegoBaTh
3aKOHOMEPHOCTH
KosebaHuil Tpy3a Ha
MpYy>KUHE.
DKCHepUMEHTAIBHO
OTIPEIETISATh TPAHUIIBI
YaCTOTHI CIBIIITUMBIX
3BYKOBBIX KOJICOAHUH.
3. Dnekrpo- 27 | 1. MarauTHOe 13 | DkcnepuMeHTaIbHO [TatpuoTnyeckoe
MarduTHOE I10J1e oJie W3y4aTh SIBJICHUS BOCITUTAHUE,
MarduTHOT'O LICHHOCTH
B3aUMOJICUCTBHUS TEI. HAy4YHOTO
N3yuaTh siBneHus NO3HAHM,
HaMarHUYUBaHUS TPYZIOBOE U
BCIIECTBA. npodeccuoHansHOe
Uccnenosats AeicTBUE | caMOONpPEICIICHUE,
ANEKTPUUECKOTO TOKA B | SKOJIOTUYECKOE
MIPSIMOM TIPOBOJTHUKE BOCITHTAHUE.

HA MarHUTHYIO
CTpEJIKY.




2. DnexTpo- 14 | O6HapyxuBaTh
MarHUTHBIC NeicTBUE MarHUTHOTO
BOJIHBI T0JIsL HA TIPOBOJIHUK C
ToKoM. OOHapyXUBaTh
MarHMuTHOE
B3aMMO/ICHICTBUE TOKOB.
N3ydars npuHIUI
JIEUCTBUA
AJIEKTPOIBUTATEISL.
4. Ctpoenue 21 | 1. Crpoenue 7 | U3mepsaTh I'paxnanckoe
aToMa u aToMa AIIEMEHTapHBII BOCIHTAHUE,
aTOMHOTO si/Ipa 3 AToMioo 12 AIIEKTPUYECKUM 3apsil. | MaTPHOTHYECKOE
PO Ha6J'IEOI[aTB BOCIHTAHUE,
JMHEWYAThIe CIICKTPHI [ICHHOCTH
usnydeHus. Habnrogars | Hay4yHOTO
TpeKH anb(a-4acTUIl B | IO3HAHUS,
Kamepe Bunbcona. JKOJIOTHYECKOE
OOcyxaath mpoOaeMbl | BOCIIUTAHUE.
BIUSTHUS
PaInoaKTUBHBIX
U3ITy4YeHUH Ha KUBbIE
OpraHU3MBI.
5. CtpoeHnue u 5 Crpoenue u 5 | HaGmronate u DcreTnyeckoe
HBOJTIOIUS HBOJTIOIUS IPUBOJIUTH PUMEPHI BOCIIUTaHHE,
Bcenennoit Bcenennoit M3MEHEHHUs BUJa EHHOCTHU
3BE€3/IHOr0 Heba B Hay4yHOTO
TEYEHHUE CYTOK. HO3HAHUS,
CpaBHHBATH MJIAHETHl | SKOJOTUYECKOE
3eMHOM IpyIIIbI; BOCITUTaHHUE.
TJTAaHETHI-TUTAHTHI.
OOBsCHATH U3HUECKUE
MIPOIIECCHI,
IPOUCXOSIINE B
HeJlpax 3Be3/I.
6. O6o0maromiee 3 | OboOuiaromiee 3 | Ilpumenenue Lennoctu
MIOBTOPEHHE MTOBTOPEHUE MOJTy9YCHHBIX 3HAHUN HAy4YHOTO
JUIS. HAYYHOT'O HO3HaHUS,
00BsICHEHUS TPYJIOBOE
(bu3nUecKuX SIBICHUI B | BOCOUTAHUE U
OKpY’Karomiel npupozae | mpodeccuoHanbHOe
U TIOBCE/IHEBHOU caMooIIpe/iesIeHue,
KHM3HH, a TAKIKE JKOJIOTHYECKOe
BbISIBIICHHE BOCIIUTaHHE.

(PMBUIECKUX OCHOB
psiia COBPEMEHHBIX
TEXHOJIOTHIA.




Hrorosas
KOHTPOJIbHAS
paborta

Hrorosas 1
KOHTPOJIbHAS
pabora

BrImonHATE yueOHbIe
3a7iaHus, Tpedyromue
JEMOHCTpAINH
KOMIIETEHTHOCTEH,
XapaKTePU3YIOIINX
€CTECTBCHHOHAYYHYIO
IPaMOTHOCTb.

Pemars pacuétHbie
3aJ1a4uM, B TOM YHCIIe
IPEeIoIararoIme
HCIIOJIb30BaHUE
bu3HYECKO MOACTH 1
OCHOBaHHbIE Ha
COJIepKaHUHU
pa3IMYHbIX pa3AesioB
Kypca (QU3UKH.

LlenHocTn Hay4HOTO
MO3HAHMUS.

COT'JTACOBAHO

[Ipotokon 3acemannss MO yuurenen
MaTeMaTUKU U QU3HKU
MAOY COII Ne 16
ot 28.08.2025 roga Ne 1
| Msinenxko T.I1.

Toanuck pykosoautens MO D.1N.0.

COI'JTACOBAHO

3amectuTens qupekropa no Y MP

| Axcénoa T. M.

30.08.2025 rona
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