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[NOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3uKe Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTaBICHA HA OCHOBE IMOJIOKEHUM U TpeOOBaHUH K
pe3yiabTaTaM OCBOCHHS Ha 0A30BOM YPOBHE OCHOBHOM 00pa3oBaTelbHOMU MporpaMmsl, npeacraBieHHbix B ®I'OC 000, a takxe
¢ yu€ToM (eaepanbHOil paboueli mporpammsel Bocniutanus u Konuenuuu npenonaBanust yueoHoro npeamera «duszukay.
CopeprkaHnue mporpamMmsl 1o (GU3MKe HApaBIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00YyYaroOUIUXcsl U
OpraHu3aluIo0 U3y4eHUus (PU3MKHU Ha 1eATeIbHOCTHOW OCHOBE. B mporpamme no gu3nke y4UTHIBAIOTCS BOZMOXKHOCTH Y4EOHOIO
npeameta B peanuzauuu TpedoBanuit ®I'OC OO0 k miaHUpyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM 00y4yeHus, a
TaK)K€ MEXIPEIMETHBIE CBSA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB HA YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUsl.
[Iporpamma no gu3rke ycTaHaBIMBAET paclpeielieHue y4eOHOro Marepuaa 1o rojaM ooydeHus (1o kjiaccam), npejaraer
IPUMEPHYIO MTOCIEA0BATENBHOCTD U3YUYEHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI IPEIMETHOTO COAECP/KAHUS U yUETE
BO3PAaCTHBIX 0COOEHHOCTEN 00yYaroIUXCsl.

[Iporpamma no gusuke pa3paboTaHa ¢ LEIbI0 OKA3aHHUs METOUYECKON TOMOIIY YYUTENIO B CO3/JaHNU paboyeil mporpaMMel 110
yu4eOHOMY TMPEAMETY.

duszrka SBISIETCS CUCTEMOOOPA3YIOIINM JJI €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (PU3MUYECKUE 3aKOHbI
JIeKaT B OCHOBE MIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Ouoorueit, actpoHoMuen u pusndeckoil reorpadueii, BHOCUT
BKJIa/l B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, IPEJ0CTaBIseT Hauboee sicHble 00pa3ibl IPUMEHEHHUSI HAyYHOTO0 METOo/1a
MO3HAHUS, TO €CTh CII0CO0a MOJyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa 13 rnaBHBIX 33724 PU3NUYECKOro 00pa3oBaHUs B CTPYKTYpe 00111ero 00pa3oBaHUsl COCTOUT B (HOPMUPOBAHUU
€CTECTBEHHO-HAay4YHOI rpaMOTHOCTH U UHTEpeca K HayKe y 00y4yarouIuXcs.

N3yuenue ¢pu3uku Ha 6a30BOM YpOBHE IIPEAINOIAraeT OBJIAJCHUE CIEAYIOIIMMHA KOMIIETEHTHOCTAMH, XapaKTEePU3YyIOLUMU
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

® HAay4HO OOBSICHATD SABJICHMUA,
® OLCHHMNBATHh N IIOHUMATH 0COOEHHOCTH HAay49HOI'O UCCJICAOBAHUA,
° HHTCPIPCTUPOBATL JAHHBIC K MCIIOJIb30BAaTh HAYYHBIC JOKA3aTCIILCTBA AJIA IIOJIYUCHUSA BBIBOAOB.

[enu n3ydenus GU3MKN HA YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus onpezeneHsl B Konnenuu npemnojaBanus y4eOHOTo
npeameta «Du3nkay B 00pa3oBaTeNbHBIX Opranu3aiusax Poccuiickoit deaepannu, peann3yronmx OCHOBHbIC
o01reoOpaszoBaTebHbIE MPOTPAMMBI, YTBEpKAEHHOU pemenneM Komnernn MunnctepcTBa npocsetienust Poccuiickoit
®enepanuu (mpotokoi oT 3 aexadps 2019 r. Ne [IK-4BH).

Henu nzyuenust GU3UKH:

. MPUOOPETEHNE HHTEPECa U CTPEMIICHUS 00YYAIONUXCS K HAYYHOMY U3YUYEHUIO IPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaThHBIX
Y TBOPYECKHUX CIIOCOOHOCTEM;



. pa3BUTHE NMPECTABICHUN O HAYYHOM METO/I€ MO3HAHUS U (DOPMUPOBAHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIIUM SIBIICHUSIM;

. dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yUeHUs OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX
3aKOHOB (PU3UKH;

. dbopmupoBaHue MpeACTaBICHUM O POk PUBHKHU JJIs1 pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUH;

. pa3BUTHE MPECTABICHUM 0 BO3MOXKHBIX cepax Oyayien npodhecCHOHATBHON IeITeIbHOCTH, CBI3aHHOU ¢ (PU3UKOH,

MOATOTOBKA K JlajibHEHIlIeMY 00yUYE€HHIO B 9TOM HAIMpPaBJICHUH.
JlocTrkeHue 3TUX Lesaeil nporpaMMbl o (PU3MKE HA YPOBHE OCHOBHOT'O 001IEro 00pa3oBaHus 00eCIeYMBAETCS PEIIEHUEM
CJIeIYIOUINX 3a/1a4:

. npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOCHHUH BEIIECTBA, 0 MEXaHUYECKUX, TEIUIOBBIX, IJEKTPUUECKUX, MATHUTHBIX U
KBAHTOBBIX SIBJICHUSX;

. npuoOpeTeHne YMEHHI OMUCHIBATh U OOBICHATh (PU3MUECKUE SBICHUS C UCIOIB30BaHUEM MOJYYCHHBIX 3HAHUH;

. OCBOCHHUE METOJIOB PEIICHUS MTPOCTEHIITUX paCUETHBIX 3aJ1a4 C UCIIOIb30BaHUEM (DU3UUECKUX MOJICNICH, TBOPUYECKUX U
IPaKTUKO-OPUECHTHUPOBAHHBIX 337144,

. pa3BUTHE YMEHUM HAOJIOAaTh IPUPOIHBIE SIBIICHUS U BBITIOJIHSTH OMBITHI, 1a00pAaTOPHBIE paOOThI U SKCIIEPUMEHTAJILHBIC
UCCJIECJIOBAHUS C UCTIOJIb30BAHUEM U3MEPUTEIIBHBIX TPUOOPOB;

. OCBOEHHUE MPUEMOB PabOTHI ¢ HH(pOpMaIuelt GU3NUEecKOro coiep KaHus, BKI0Yas HH()OPMAIUIO O COBPEMEHHBIX
JTOCTIKEHUAX (QU3HUKH, aHAIU3 U KPUTHYECKOE OLIEHUBaHNE HH(POPMAIIUH;

. 3HAKOMCTBO €O chepamMu mpo(ecCHOHATBHOM NS TeTbHOCTH, CBI3aHHBIMU C (PU3UKOM, 1 COBPEMEHHBIMHU TEXHOJIOTHSIMH,

OCHOBAaHHBIMU Ha JOCTHKEHUAX (PU3MUECKON HAYKH.
Ha n3yuenne ¢usuku (6a30BbIi YPOBEHb) HA YPOBHE OCHOBHOI'O 00IIIero oOpa3zoBanus oTBoaAuTCs 238 yacoB: B 7 kiiacce — 68
yacoB (2 yaca B HEJEN0), B 8 Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B Hezeno).



1. Ils1anupyemble pe3yabTaThl OCBOCHHUS Y4eOHOI0 NpeaMeTa

Iliianupyemble pe3yabTaThl 0CBOeHUsI PU3UKH (0a30Bblil YPOBEHDb) HA YPOBHE OCHOBHOI'0 00111er0 00pa30BaHMsl.

W3ydenune (HU3NKM HA YpPOBHE OCHOBHOTO OOMIET0 0O0pa3oBaHWs HANpPaBIEHO HA JOCTHKEHHE JHUYHOCTHBIX,
MeTanpeMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare u3yuenus GU3MKA Ha YpOBHE OCHOBHOI'O oOuIero oOpazoBaHusi y oOyuaromierocst 0ynyT chopMupoBaHbl
CJICYIOIUE JUYHOCTHBIE Pe3yabTAaThl B YaCTH:

1) MNaTPUOTHYCCKOI'O BOCITUTAHUA .

IMMPOABJICHUC MHTCPCCA K UICTOPUHN U COBPCMCHHOMY COCTOAHUIO pOCCHﬁCKOﬁ (1)H3H‘IGCKOﬁ HAYKH;
OECHHOCTHOC OTHOIICHHNC K JOCTHXKCHUAM pOCCHﬁCKHX y‘{éHBIX-(I)I/ISI/IKOB;

2) T'paXXAaHCKOT'O M JYXOBHO-HPABCTBCHHOI'O BOCITUTAHMA .

TFOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXIEHUH OOIIECTBEHHO-3HAUYMMBIX M 3TUYECKUX MPOOJIEeM, CBS3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;
OCO3HAHUE BaXKHOCTU MOPAIbHO-3TUYECKUX IIPUHIIUIIOB B AEATEIIBHOCTU YYEHOTO;

3) BCTETUYECKOr0 BOCIUTAHMS

BOCIIPHSITHE JCTETHUYECKUX KayecTB (PU3NYECKON Hayku: €€ TapMOHUYHOTO TIOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTHU;

4) LIEHHOCTH HAYYHOT'O HO3HAHUS

OCO3HAHUE LIEHHOCTH (PU3MYECKON HAYKH KAaK MOIIHOIO MHCTPYMEHTa MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUH,
BAXKHEHUIIIEW COCTABIIAIOIIECH KYIbTYPHI;

pPa3BUTHUC H&y‘-IHOﬁ J'IIO603HaTeJ'II>HOCTI/I, HHTCPCCA K HCCHCHOB&TCHLCKOﬁ ACATCIIBHOCTH,



5) bopMHUpoOBaHUS KYIBTYPbI 3I0POBbSI M SMOILIMOHAILHOTO 01aronoayyms:

OCO3HAaHUE LIEHHOCTH Oe30macHoro oOpa3a JKU3HM B COBPEMEHHOM TEXHOJOTMYECKOM MUpE, Ba)XKHOCTH IIPABHII
0€30MacHOro MOBEACHMSI Ha TPAHCIIOPTE, HA IOPOTax, ¢ MEKTPUUYECKUM U TEIUIOBBIM 00OPYJOBAHUEM B JOMAIIHUX YCIOBUIX;
c(OpMHPOBAHHOCTH HaBbIKa pedIeKCUHU, TPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U TaKOTO e MpaBa y APYyroro YelaoBeKa;

6) TPYZIOBOIO BOCIIUTAHUS

7) aKTMBHOE YYacTHE B PEIICHUU MPAKTHYECKHMX 3ajiay (B paMKax CeMbH, 00pa30oBaTEIbHOW OpPraHMU3allMH, HACEICHHOTO

MYHKTa, POJAHOTO Kpasi)
TEXHOJOTUYECKON U COLIMATIbHOM HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIe U (PU3NUECKUX 3HAHUN;

HHTCPCC K NPAKTHYICCKOMY U3YUCHHUIO HpO(l)eCCHﬁ, CBsI3aHHBIX C (1)1/131/11(0171;

8) 2KO0JIOrHYeCKOro BOCIIUTAHMS:

OpHUEHTaIUsl Ha MpUMEHEHHEe (PU3MUYECKUX 3HAHWUW I PelIeHUs 3ajlad B 00JACTH OKpY>Karollel Cpelbl, TUIaHUPOBAHMUS
MOCTYIKOB U OIIEHKH UX BO3MOKHBIX TIOCIIEICTBUMN ISl OKPYKAIOIIei cpe/bl;
OCO3HaHHE TI100aJIBLHOTO XapaKTepa KOJIOTHUECKUX MPOOJIEM U MyTel UX PelIeHUs;

9) aganTaly K NBSMCHAIOIIMMCSA YCJIOBUAM COHI/IaJ'IBHOf/i n HDHDOHHOﬁ CpCahbl.

MOTPEOHOCTh BO B3aWMOJCHCTBUU TIPU BBIMOJHEHUU WCCIENOBAHUNA U MPOEKTOB (PU3NUECKOW HAIpPaBICHHOCTH,
OTKPBITOCTD OIBITY U 3HAHUSM JIPYTUX;
MOBBILLICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO AEATEIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUY HOBBIX 3HAHHM, B TOM 4uciie (pOpMyIupoBaTh WIEH, TIOHATHS, THIOTE3bl O (PUINIECKUX

00BEKTaX M SIBJICHUSX;

OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKY;



IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUIA;

CTPEMJICHUE aHAJU3UPOBATh U BBISBIATH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBA U SKOHOMUKH, B TOM YHUCIIE C UCTIOIb30BAHUEM
(pu3HUeCKNX 3HAHMIA;

OLICHKAa CBOMX JIEMCTBUN C YUETOM BIMSHUS HAa OKPYKAIOILYIO CPEeAY, BOZMOKHBIX TTI0OAJIBHBIX MOCIEICTBHIA.

B pe3ynbrate mzydeHus puU3MKM Ha YpOBHE OCHOBHOIO 00IIEero oOpasoBaHus y oOydaromierocs OyayT c(opMUpOBaHbI
MeTanpeAMeTHbIe pe3yJbTaThl, BKJIIOYAIOUIME MO3HABATENbHBIE YHHBEpCAJIbHbIE Y4e€OHbIE ICHCTBUSA, KOMMYHHUKATHUBHBIE

YHUBEpPCAJIbHbIE yUeOHbIE EUCTBUSA, PETYISTUBHbIE YHUBEPCAJIbHbIE YUEOHbIE JEHCTBUS.

OBJIaIICHI/IC YHUBCPCAJIbHBIMU V‘l€6HBIMI/I MO3HABATCIbLHBIMU JICHCTBUSIMU .

1) 0a30BbIE JOTUYECKUE ACHCTBUSA:

BBISIBJISATH U XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHHIA);

yCTaHABJIMBATh CYIIECTBEHHBIN NIPU3HAK KIaCCU(PUKAIIMK, OCHOBAHUS IS 000OIIECHUS U CPABHCHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpUBAcMbIX (aKTax, JAHHBIX W HAOJIOEHUSAX, OTHOCSIIHUXCS K
(U3NIECKUM SIBICHUSM;

BBISIBIIAITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3M TPU M3yYEeHUU (PU3UYECKUX SBJICHHA W IPOIECCOB, MPOBOAUTH BBIBOJBI C
UCTIOIh30BaHUEM JISAYKTUBHBIX U WHAYKTHUBHBIX YMO3AKITIOUCHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS35X (PU3NYECKUX BEIUYNH;

CaMOCTOSITEILHO BBIOHMPATh crIoco0 pemeHus yaeOHoM (hu3nyecKoi 3a/1aun (CpaBHEHHE HECKOJLKUX BApUAHTOB PEIICHUS,

BBIOOp HamboJjIee MOAXOIAIIETO ¢ YIETOM CAMOCTOSTEILHO BBIJCICHHBIX KPUTCPHEB).

2) 0a30BbIC HCCIICIOBATEIbCKUE ACHCTBUSL:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATSIILCKUA HHCTPYMEHT TIO3HAHHS;

MIPOBOJINTH II0 CAMOCTOSITCIBHO COCTaBJICHHOMY TIUIAHY OIIBIT, HECIOKHBIH (PU3UMYECKUHA DKCIIEPUMEHT, HEOOJBIIOE
HcclieIOBaHUE (PU3HYECKOTO SBICHUS;

OLOCHHMBATHb HAa IPUMCHHUMOCTDb U IOCTOBCPHOCTD I/IH(l)OpMaI_II/IIO, IMOJYUYCHHYIO B XO0AC NCCICIOBAHNA NN SKCIICPUMCHTA,



CaMOCTOSITEIbHO (opMynupoBaTh O0O0OOIIEHHUST W BBIBOJBI IO pe3yjibTaTaM MPOBEIEHHOTO HAOIIOJCHUS, OIbITA,
WCCIICIOBAHMS,;

MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (U3MUECKUX MPOIIECCOB, a TAK)KE BBIIBUTATH MPEIOIOKCHUS 00 UX
Pa3BUTHH B HOBBIX YCIOBHUSIX M KOHTCKCTaX.

3) paborta ¢ nHbOpMALIHEH:

MIPUMEHSITh Pa3JIMYHBIE METOJbI, HHCTPYMEHTBI U 3aMpOChl MPU MOUCKE U 0TOOpe MHGOPMAIMK WM JaHHBIX C y4ETOM
peJIoKEHHON yueOHOoU (pu3nueckoi 3a1aun;

aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BUJIOB U (hOPM TIPEACTABICHUS,

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (opMy TpejcTaBieHus WHGOPMAIMA U WUTIOCTPUPOBATH pellaeMble 3aJauu
HECJIO)KHBIMHM CXeMaMHU, JuarpaMmMaMu, MHOU rpad)uKoi 1 MX KOMOMHAIIUSAMHU.

OBnajeHne YyHUBEPCAIbHBIMU yU€OHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU:

1) oGmenue:

B XoJe OOCYXIeHHs y4eOHOro Marepuaia, pe3yibTaToB Ja0OpaTOPHBIX pabOT W TPOEKTOB 3a/JaBaTh BOMPOCHI IO

CYyIIeCTBY 00CY)KIaeMOl TeMbl U BBICKA3bIBaTh WMJICH, HAIlCJIEHHBIE HA PEIICHHUE 3aJaud U TMOAepKaHue OaroeaaTeaIbHOCTH
OOIIIEHHUS;

COTIOCTABIISITh CBOM CYXKACHHUS C CYXACHUSIMH JPYTHMX YYaCTHUKOB JIHAJIoTa, OOHApPYXXHMBATh Pa3lidue W CXOJICTBO
MMO3UIIHH;

BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TMCBMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIISATh PE3YyJbTAThl BHIMTOJHEHHOTO (PU3HYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIC0OBAHUS, IPOCKTA).

2) cOBMeCTHas JICSITEILHOCTD (COTPYIHUYECTBO):

IIOHUMATb MW MCIIOJIB30BaTh IMPCHMYIICCTBA KOMaHI[HOﬁ u HHI[HBHI[Y&J'IBHOFI pa6OTI>I Inpn pCHICHUHU KOHerTHOﬁ

buznueckoi mpooIeMbI;



MPUHUMATH 1€ COBMECTHOM JEsITeIbHOCTH, OPraHW30BBIBATH JCHCTBUS MO €€ JIOCTUKEHHUIO: PACIPENCNATh POJIH,
00CyXaTh MPOIIECCHI U PE3YJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHSI HECKOJIBKUX YETIOBEK;

BBITIOJIHATH CBOIO YacTh PalOOThI, IOCTUTrash KA4eCTBEHHOI'O pe3yjibTaTa IO CBOEMY HAIPAaBICHUIO U KOOPAUHUPYS CBOU
JEUCTBUS C APYTUMU WieHAMU KOMaH/IbI,

OIICHMBAaTh KaueCTBO CBOEro BKJIaJa B OOMMA TPOAYKT MO KPUTEPHUSIM, CAMOCTOSTENIHHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUS.

OBJIaIICHI/IC YHUBCPCAJIIbHBIMU y‘l€6HBIMI/I PETYIISITUBHBIMHA I[eﬁCTBHHMHI

1) camoopranu3arusi:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYIOUIUX JIJIS pelleHus (PU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAaX NPUHATHS pelieHud (MHAUBUAYaTbHOE, TMPUHSATHE pEUICHUs B TPYIIIE,
NPUHSITHE PEUICHUN TPYNIIOi);

CaMOCTOSITEJILHO COCTaBJISITh QITOPUTM pelIeHUs (U3NYECKON 3ajjaud WM IJIaHa UCCIEIOBAHMS C YUETOM HMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEN, apr'yMEHTHUPOBATH IIpeijlaraéMble BAPUAHTBI PELLIEHU;

IPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

2) CaMOKOHTPOJIb:

J1laBaTh OLCHKY CUTYallMH U MpeJIaraTh IiaH €€ U3MEHCHHUS;

OOBSCHATH MPUIMHBI JOCTIKEHUS (HEOCTIKEHUS) PE3YIIBTATOB JIEATEIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTH KOPPEKTUBBI B JICSITEIBHOCTH (B TOM YHCJE B XOJ BBIMOJTHEHHUS (PU3NYECKOTO MCCIECIOBAHUS WM MPOEKTA) Ha
OCHOBE HOBBIX 00CTOSATEIHCTB, U3BMEHHUBIIINXCS CUTYAIlMi, yCTAHOBICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSAM.

3) DMOIMOHATBHbIN HHTEIIICKT:

CTaBHTH ceOS HA MECTO Apyroro 4c€jIOBCKa B XO0AC CIIOpa HIKM JHUCKYCCHMM HAa HAY4YHYIO TEMY, IIOHHMMATb MOTHUBBI,



HAMEPEHUS U JOTUKY APYTOTro.

4) npuHATHE CeOs U APYTHUX:

MPU3HABATh CBOE MPAaBO HA OUIMOKY MPH PELICHUN (PU3NYECKUX 3a]1ay WIH B YTBEPKJICHUAX HA HayYHbIE TEMBI U TAKOE ke
IIPaBo IPyroro.

IIpeaMeTHBIE pe3y/IbTAThI OCBOCHUSI NPOrpaMMbl 10 (pusuke (0a30BbIi YPOBEHbD).

[IpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUEe U XMMHUYECKHUE SIBJICHUS, HAOIIOIEeHNE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €IMHULIBI
(u3nyecKkux BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEPAOE, KMIKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE), TPAGKTOPHs, paBHOACHUCTBYIOMIAs cui, aegopMmanus (ympyras,
IUIaCTUYECKAsl), HEBECOMOCTh, COOOIIAIOIINECS] COCY/Ibl; Macca M pa3Mepbl MOJIEKYJ, TEMJIOBOE ABM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BEIIECTBAa, KPUCTAJUIMYECKHWE W aMOp(HBbIC Tea, HACHIIICHHBIA M HEHACBHIIICHHBIA Map, BIAKHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHS SHEPIHsl, TEIUIOBOM ABUTATEllb, dJIEMEHTAPHBIN dJIEKTPUUECKUI 3apsl, dJIEKTPUIECKOE TOJIeE,
IPOBOAHUKHA W AUDJIEKTPUKH, IOCTOSIHHBIM 3JEKTPUYECKUI TOK, MATHUTHOE II0JIE; CHCTEMa OTCUETa, MaTepHalIbHAs TOYKA,
TPAaeKTOPHsl,  OTHOCUTEIBHOCTb  MEXaHMYECKOTro  JBWXKeHus, naedopmauusa  (ympyras,  IJIacTH4YecKas), TpEHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M NEPErpy3KH, ILEHTP TSKECTH, aOCOJMIOTHO TBEPJOE TENO, LEHTP TSHKECTU
TBEPJIOTO Tejla, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsi U BOJIHBI, 3BYK, HH(QPA3BYK U YJIbTPa3BYK, FNEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJbHO30PKOCTb, CIIEKTPBI UCITYCKAaHUS U MOTJIONIeHus, anbda-, 6eTa- u
raMMa-H3J1y4€eHHUs], U30TOIIbI, AIE€pHAsl JHEPreTHKa;

pa3znuuaTth sBiAeHUS (quQy3us, TEIIOBOE JBUKEHHE YacTHIl BEIECTBAa, PaBHOMEPHOE MABI)KEHUE, HEPaBHOMEPHOE
JBWKECHHWE, UHEPLMS, B3aUMOACHCTBHUE TEJI, pABHOBECUE TBEPABIX TE C 3aKPEIUIEHHOM OCBIO BpAILCHMS, Iepeaada IaBJICHUS
TBEPABIMH TEJIAMH, XKUAKOCTIMU U razaMmu, aTMoc(pepHOe NaBieHHe, IIaBaHUE T, MPEBPALICHUS] MEXaHUYECKOW YHEPTHH) IO

OIIMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHNX OdHHOC (bHSH‘—IGCKOC ABJICHHUC, TCIIJIOBOC



paciIMpeHue U cKaThe, TeIionepeiaya, TemIoBoe paBHOBECHE, CMauUBaHUE, KAMWUISIPHBIC SIBJICHU A, UCIIapEHHUE, KOHICHCALIHS,
IUIaBJICHHE, KpUCTauin3alus (OTBEpAEBaHUE), KUIEHUE, Teronepenaya (TEIUIONPOBOAHOCTb, KOHBEKILUS, H3Iy4YEHUE),
ANEKTpU3alMsl Tel, B3aUMOJACIHCTBUE 3apsANIOB, ACHCTBUS JIIEKTPUYECKOI'O0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MAarHuTOB, JEUCTBUE MAarHUTHOTO MO HA MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAs MHAYKIIUS) MO ONMHUCAHUIO UX XapaKTEePHBIX
CBOICTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3NYECKOE SBIICHHWE; PABHOMEPHOE U HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUYKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE NBM)KEHHE, CBOOOIHOE MaJIeHUE TeJ, PABHOMEPHOE JBUKEHUE
0 OKPYXXHOCTH, B3aMMOJEHCTBUE Te€J, PEAKTUBHOE [BI)KEHHE, KOJIeOATEIbHOE NBIXKEHHE (3aTyXalolllie W BbIHY>KICHHBIC
Kosie0aHus ), pe30HAHC, BOJHOBOE JIBH)KEHUE, OTPAKEHHE 3BYKa, MPSAMOJIUHEHHOE pacHpOCTpaHEHHUE, OTPAXKEHHUE U MTPEJIOMIICHHE
CBETa, TMOJHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3lIoKeHHE Oeloro cBeTa B CHEKTP M CIIOKEHUE CIEKTPaJbHBIX IIBETOB,
JUCIIEPCHs] CBETAa, €CTECTBEHHAs] PaJUOAKTUBHOCTb, BO3SHUKHOBEHHME JIMHEHYATOrO CIEKTpa HW3JIY4YEHHs) MO OMHMCAHUIO HX
XapaKTEePHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NYECKUX SBICHHUN B OKPYXKAIOIIEM MUpPE, B TOM YHclie PU3NUECKHE SBJICHUS B
IPUPOJIE: IPUMEPHI IBHKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOW M HEKHUBOW MPUPOJIE, AEHCTBUE CHIIBI TPEHHS B IPUPOJIE U
TEXHHUKE, BIMSHUE aTMOC(EpHOTO JaBJICHHS HA >KMBOM OpraHus3M, IUIaBaHUE pbIO, phlYard B TeJE YEIOBEKa, NMPH STOM
NEPEBOJIUTh TPAKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWMCTBA (MPU3HAKH) (DU3NYECKUX SBIICHHI;
NOBEPXHOCTHOE HATSHKEHUE U KAMWUISAPHBIE SBJICHUS B IMPUPOJE, KPHUCTALIBI B Ipupoae, uiinydeHue CoiHua, 3amep3aHue
BOJOEMOB, MOpPCKHE OpH3bl, 00pa30BaHHE POCHI, TyMaHa, UHES, CHEra, HJIEKTPUUYECKHE SBICHUS B aTMOcdepe, AIEKTPUIECTBO
KUBBIX OPTaHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, Ipeiid) MOIOCOB, POJIh MATHUTHOTO TOJIS IS JKU3HHU Ha 3eMiie, MOJISIPHOE CUSHUE,
MIPHU 3TOM TIEPEBOIUTH MPAKTUUECKYIO 3a7a4y B YU€OHYI0, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (DU3UIECKUX SIBICHUMH;
dusnueckue SIBICHHS B TPUPOJIC: TIPWIUBBI U OTIIMBHI, ABMKECHHE TUIaHeT CONHEYHON CHCTEMBI, PEAaKTUBHOE JBIKCHHUE YKHBBIX
OpraHMW3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO, LIBETA TEJ, ONTHUYECKUE

SBJIICHUS B TIPUPOJIC, OMOJIOTUYECKOE NEHCTBUE BUIAMMOTO, YIBTPA(HUOIETOBOIO M PEHTICHOBCKOTO HM3ITYYCHUH, €CTECTBEHHBIN



PaAMOAaKTUBHBIN ()OH, KOCMHUYECKHE JY4Yd, PAJUOAKTUBHOE H3JIY4YEHHE NPHUPOAHBIX MHHEPAJIOB, ACHCTBUE PaAUMOAKTHUBHBIX
M3JIy4eHU HAa OpPraHu3M 4YeJlOBEKa), MPU 3TOM MEPEBOAUTHh MPAKTHUUYECKYIO 3a/lady B y4eOHYIO, BBIACNATH CYLIECTBEHHBIE
CBOICTBA (MpU3HAKK) (PU3HUECKUX SIBICHUI;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tel M (PU3MYECKUE SABJICHUS, HCHOJIb3ysS (U3MUYECKHE BEIUMUYMHBI (Macca, 00BEM,
IJIOTHOCTh BEILECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIa YNPYTOCTH, CHJAa TSAKECTH, BEC Tella, CUjla TPEHUS,
naBieHue (TBEPAOIO Telsa, >KUJIKOCTH, Ta3a), BBITAJKUBAIOLIAs CUJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT
CWJIbI, KOO(P(ULUEHT MOJIE3HOr0 JACUCTBUS MEXaHU3MOB, KUHETHUYECKAsl M MOTEHIMAIbHAs SHEPrUs), IPU ONUCAHUU MPABUIBHO
TPAKTOBaTh (PUINYECKUA CMBICI HCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (PU3NYECKUX BEJIIMYWH, HAXOAMTH
(GopMyIbl, CBSI3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEIWYUHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TrpaduKH H3y4YEHHBIX
3aBUCUMOCTEW (DU3MYECKUX BEIMYMH, TEMIepaTypa, BHYTPEHHsISI DHEPrusi, KOJIMYECTBO TEIUIOTHI, yAeNbHas TEIJIOEMKOCTh
BEIIECTBA, YJAENbHAs TEIUIOTa IUIABJICHUS, YyAEIbHas TEIUIoTa MapooOpa3oBaHus, YJElbHas TEIJIOTa CrOpaHus TOIUIMBA,
KO3((PUIIMEHT MOJIE3HOr0 AEUCTBUS TEMJIOBON MAIIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/1YXa, JIEKTPUUECKUHN 3aps]l, cuja TOKa,
AJIEKTPUYECKOE HAIpPSDKEHHE, COINPOTUBICHHE IPOBOJHHUKA, YAEIbHOE CONPOTHUBIIEHUWE BELIECTBa, paboTa U MOUIHOCTh
AJIEKTPUYECKOI0 TOKa), IPU OMHCAHUU MPaBWIBHO TPAKTOBaTh (PU3MUECKHUI CMBICI HCHOJB3YEMBIX BEJIIMYUH, 00O3HAYEHUS U
€IMHULBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJIIMYUH; CPEIHAS U MTHOBEHHAs! CKOPOCTH TeJla IPU HEPAaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, MEPEMELICHUE, ITyTh, YIJIOBas CKOPOCTb, CHJA TPEHUs, CWJIA YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOOJIHOTO MaJCHUS, BEC Tejla, UMIIYJIbC Tella, UMITYJIbC CHJIbI, MEXaHHUYecKas paboTa U MOIIHOCTh, OTEHIIMAIbHAS SHEPTUS
TEeNa, MOJHATOTO HAJ IOBEPXHOCTBIO 3€MJIM, NMOTCHLIMAJIBbHASI 3HEPrUsl CKATOM NPYKUHBI, KHHETUYECKAs] DHEPrus, IOJHAS
MEXaHU4eCKasi PHEPrus, NEpPHOJ M 4YacToTa KOJeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETAa,
MOKa3aTeNlb TMPEIOMIICHUS Cpeabl), MPH OMHUCAHUU MPABUIBHO TPAKTOBaTh (PM3MUYECKUN CMBICT HUCIOJIB3YEMBIX BEJIWYUH,

0003HauEHUS U eAUHUITHI (PU3NISCKUX BEITUYHNH, HAXOIUTh (DOPMYITBI, CBSI3BIBAIONINE JAHHYIO (PM3UUECKYIO BETHUUHY C APYTUMH



BEJIMYMHAMU, CTPOUTH IpaUKN U3yUYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SIBIICHUSI U TPOIIECCHI, UCIOJIb3Yys MpaBWia CIOXKEHUS CHI (BIOJb OJHOM
npsiMoit), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumeza, MpaBUJIO paBHOBECUsI phiuara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKU,
3aKOH COXPAaHCHHUS MEXaHMYECKOW OHHEpPruu, NpU ITOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3alUChIBATh €r0
MaTeMaTU4YeCKOe BBIPAXKEHUE; XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBJICHUS U TMPOIECCHI, HCIOIb3YS OCHOBHBIC
MOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKON TEOpPUM CTPOEHHUS BEIIECTBA, MPUHIUIT CYMNEPIO3UIUU TOJiel (Ha KadeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsijaa, 3akoH Oma Juis ydacTka nenu, 3akoH Jlxoyns-JIeHia, 3aKOH COXpaHEHUs SHEPruu, Npu
9TOM YMETh (POPMYJTUPOBATh 3aKOH M 3aIMCHIBATh €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE; WCIIOIb3Ys 3aKOH COXPAHEHHS DHEPTHUH,
3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIUIT CYNEPIIO3UIINU CHJI, TPUHIIUI OTHOCHTEIHHOCTH [ anmumes, 3akoHbl HelOTOHA, 3aKOH
COXpaHEHHMsI MMITYJIbCa, 3aKOHBI OTPAYKEHUSI M TMPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAHCHHS 3apsJIOBOIO U MACCOBOT'O YHUCE MPH
AJIEPHBIX PEAKIUAX, IPU ATOM (POPMYIUPOBATH 3aKOH U 3aITUCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (U3NUYECKHE SBIEHUS, TMPOIECChl M CBOMCTBA Teld, B TOM 4YHCI€ W B KOHTEKCTE CHUTYyalui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISBIATh MPUUUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3 1—2 JTOTUYECKUX
[IaroB C HCIOJB30BAaHUEM 1—2 H3yYEHHBIX CBOMCTBA (DU3UYECKUX SBICHUHM, (U3UUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;
OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B KOHTEKCTE CUTYyallMil MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBISATh MPUUYNHHO-CIICICTBEHHBIE CBSI3HU, CTPOUTH O0BsICHEHNE U3 2—3 JTOTUYECKUX IIAroB ¢ UCIOIb30BaHUEM 2—3
M3YYEHHBIX CBOMCTBA (DU3UYECKUX SBICHUH, GU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3a7auu B 1—2 nelcTBUs, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIMINE (DU3UUYECKUE BETUUYUHBI: HA
OCHOBE aHaJM3a YCJIOBUS 3aJa4Ml 3aIUCBHIBATh KPATKOE yCIOBUE, TIOJCTABIATh (PU3NUECKHIE BEIUIUHBI B (DOPMYJIIBI U TIPOBOIHTH
pacy€Thl, HAXOJIUTh CIPABOYHBIE JaHHbIC, HEOOXOIMMBIC MJIsI PEIICHUS 3a7ay, OICHHWBATh PEATUCTUYHOCThH IMOTYYEHHOU

(du3nuecKol BETUYNHBI, peliaTh pacu€THBIC 3a7]a4d B 2—3 TEWCTBHS, UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBA3BIBAIONTNE (DU3UUECKHE



BEJINYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3aJa4M 3aIlMCBIBATh KPAaTKOE YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX NI PELICHUS
3a/layu, BbIOMpATh 3aKOHBI U (OPMyJbl, HEOOXOAUMBIE ISl €€ pElIeHMs, MPOBOAUTH PAacUYE€Tbl U CPABHUBATH IOJYYEHHOE
3HaueHUE (PU3NYECKON BEIUUYMHBI C M3BECTHBIMU JIAHHBIMU; pelIaTh PAcu€THbIE 3a/1ayu (OMMparoluecs Ha cUCTeMy M3 2—3
YPaBHEHHMI), MCIONB3Ysl 3aKOHBI U (DPOPMYIIbI, CBSI3bIBAIOIIME (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHallM3a YCJIOBUS 3aJaydd
3aMMChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HEJOCTAIOIIME WM U30BITOYHBIE JaHHbBIE, BBIOMpATb 3aKOHBI U (POPMYIIBI,
HEOOXoUMbIE MJI peuleHUsl, NPOBOAUTH PACUETHI M OLEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO 3HA4YeHUS (HU3MUECKOU
BEJINYUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIMTh MPU MOMOUIM (U3HMUECKHMX METOAOB, B ONUCAHUU HUCCIIEIOBAHMUS
BBIJICNISATh TIPOBEPSAEMOE MPEAnoiokeHue (TUMOTe3y), pa3iudyaTb U WHTEPIPETUPOBATH MOJYUYEHHBIH pe3yiabTaT, HAXOAMTh
OLIMOKM B XOJI€ OIbITa, MPOBOJUTH BBIBOJIBI MO €ro pe3yjbTaTaM; paclo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PELIUTh MpHU
noMouy (U3NYECKUX METOJOB, MCIOJb3Yys ONMUCAHUE HCCIEAOBAHMS, BBIJIEIATH MPOBEPSIEMOE MPEATON0KEHHE, OLEHUBATDH
NPaBWIBHOCTh TOPSJKA MPOBEACHUS HCCIEIOBAaHUS, TIPOBOJAUTH BBIBOJBI, PACIIO3HABATH MPOOJIEMBI, KOTOPbIE MOXKHO PEUIUTh
pu oMoIK GU3NYECKUX METOAOB, UCIIOJB3Ys ONMKMCAHUE UCCIIENOBAHNUSA, BbIICNATh MPOBEPSIEMOE MPEANOI0KEHNE, OLIEHUBATh
NPaBWIBHOCTh MOPSIIKA TPOBENEHUS HCCIEAOBAHUS, MPOBOAUTH BBIBOJbI, HMHTEPIPETHUPOBATH PE3YNbTAThl HAOIIOACHUN U
OIIBITOB;

IPOBOAMUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKHUX SBICHUN WM (DPU3UYECKUX CBOWCTB Te: POPMYyIHUPOBATH MPOBEPSIEMbIC
MIPEATNOI0KEHUs, COOUPaTh YCTAHOBKY U3 MPEIIOKEHHOTO0 000PYyI0BaHNs, 3alMUCHIBATh X0 OIbITa U (DOPMYITUPOBATH BHIBOJIHI;
MIPOBOJIUTH OMBITHI IO HAOIIOICHUIO (DU3UUECKUX SBICHUN WM (PU3HUECKUX CBOMCTB Tel (KaMMIISIPHBIC SIBJICHU S, 3aBUCUMOCTD
JaBJICHUS BO3JIyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH IpoIlecca OCTHIBAHMS W HATrPEBaHUsA NPU U3IYyUYEHUU OT IIBETA
U3Jydaled (Moryionarnieil) NOBEpXHOCTH, CKOPOCTh HCIApPEHUs BOJBI OT TEMIEPATYpbl JKUJAKOCTH M IUIOIIAAH €€
MIOBEPXHOCTH, OJJIEKTPU3ALMUSA TEJ W B3aUMOJCHCTBUE DJICKTPUYECKUX 3apSA0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHWTOB,

BU3yalIn3allsd MarHuTHBIX MOJICH MOCTOSHHBIX MAarauToB, I[GﬁCTBHH MAarovuTHOro I10JI1 Ha IIPOBOAHHUK C TOKOM, CBOMCTBA



AIIEKTPOMArHUTa, CBOWCTBA AJIEKTPOABHUIaTENsI TIOCTOSTHHOTO TOKA): ()OPMYJIHUPOBATH MPOBEPSiEMbIEC MPEATONI0KEHHS, COOMPAThH
YCTaHOBKY U3 MPEIJIOKEHHOTO0 O00OPYIOBAaHMS, OMHCHIBATH XOJA ONbITa W (OPMYIHPOBATH BBIBOJBI; MPOBOJUTH OIBITHI IO
HaOMIOICHUIO (PU3NYECKUX ABJICHUM WM (DU3UUYECKUX CBOMCTB TeN (M3yuyeHHE BTOPOro 3akoHa HbrOoTOHA, 3aKOHAa COXpaHEHHMS
SHEPIrUH, 3aBUCUMOCTH TEepHo/ia KoeOaHUil MPY>KUHHOTO MasgTHUKAa OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI U HE3aBHUCUMOCTD
OT aMIUIMTY/Jbl MajblX KOJeOaHUH, IPSIMOJIMHEWHOE paclpOCTPAHEHUE CBETA, pa3liokeHue Oeoro cBeTa B CIEKTp, U3YUYCHHE
CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajieé ¥ CBOMCTB M300paKeHUs IpeAMeTa B COOUparoIIeil TMH3e, HAOII0ACHUE CIUIOIIHBIX U
JMHEWYATBIX CIIEKTPOB M3IyUEHUS): CAMOCTOSATEIHPHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHHS, ONHCHIBATH
XOJI OIBITA U €TO Pe3yNbTaThl, (HOPMYITHPOBATH BHIBOIBI;

BBITIOJIHATH TIPSIMBIE M3MEPEHUSI PACCTOSTHHS, BPEMEHH, MAacChl Tela, 00bhEMa, CHIIBI U TEMIIEPAaTyphl C HCIIOIh30BAHHEM
aHAJIOTOBBIX M IUQPOBBIX MPHOOPOB, 3aNKCHIBATh IMOKAa3aHMs MPUOOPOB C YYETOM 3aJaHHON aOCONIOTHOW TOTPEUTHOCTH
MU3MEPCHHIA; TEMIIEPaTypbl, OTHOCHUTEILHON BIIAKHOCTH BO3AyXa, CHUJIBI TOKA, HAIMPSDKEHUS C WCIOJIB30BAaHUEM aHAJIOTOBBIX
npuOOpoB M JATYMKOB (PU3NYECKUX BEJIMYMH, CPAaBHUBATh pPE3YIbTaThl HM3MEPEHUN ¢ Yy4ETOM 3aJaHHOM aOCONIOTHOM
MNOTPEIIHOCTH; TMPOBOJIUTH TNMPU HEOOXOAMMOCTH CEpPHUI0 MPAMBIX H3MEPEHUM, Ompenesssi CpelHee 3HAUeHHEe H3MepseMOoi
BeIMYUHBl ((OKYCHOE pacCTOSHUE COOuparomieil JHMH3bI), OOOCHOBBIBATH BBIOOpP crocoba u3MepeHus: (M3MEpUTETHLHOTO
npuodopa);

v IPOBOJIUTH UCCIIEI0OBAHNE 3aBUCMOCTH OJHOM (PU3HYECKOMN BEJIMYHMHBI OT JIPYrOi ¢ UCIIOIB30BAHUEM MIPSIMBIX H3MEPEHUI
(3aBUCHUMOCTU TYTH PaBHOMEPHO JABIXKYIIETOCS Tejda OT BPEMEHHU JBM)KEHMsS Tela, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Teja,
KayecTBa 00pabOTKH MMOBEPXHOCTEHN TEJl U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOIIAIA COIPUKOCHOBEHUS Tell, CUJIbI YIIPYTOCTH OT
YIJIMHEHUs] TIPY>KUHBI, BBITAJKUBAIOIIEH CHJIBI OT O0BEMa MOTPYKEHHOM YacTH Telda U OT IJIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IIJIOTHOCTHU Tela, OT TIyOMHBI, HA KOTOPYIO TOTPYXKEHO TeNl0, YCIOBUI MIaBaHUsS Tell, YCIOBUN PaBHOBECHS
pelyara 1 OJIOKOB, y4acTBOBaTh B IUIAHMPOBAHMM Y4YEOHOTO HCCIENOBaHUS, cOOMpaTh YCTAHOBKY U BBIMOJHATH M3MEPEHHUS,

clenysi TPEMIOKCHHOMY IUTaHy, (HUKCUPOBATh pPE3yJbTaThl TMOJYYEHHON 3aBUCHUMOCTA (PU3WYECKUX BEIMYHH B BHUJE



MPEIOKEHHBIX TaOIUI] U TpaUKOB, MPOBOAUTH BBIBOJBI MO PE3YJNbTATaM HCCIEAOBAHMS; BBIOJHITh NPSAMbIE U3MEPEHUS
MIPOBOJUThH HCCIIEIOBAHUE 3aBHUCUMOCTU OJHOW (DU3MYECKON BEIMYUHBI OT JIPYroil ¢ MCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUM
(3aBUCHMOCTh CONPOTHUBIIEHHUS IMPOBOJHHUKA OT €ro JJIMHBI, IUIOMIAJAM IOMNEPEYHOrO0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS
BEIIECTBA IIPOBOJHMKA, CHUJIbI TOKA, HAYIIETO0 4Yepe3 MPOBOAHUK, OT HANPSOHKEHHWs Ha IIPOBOJHMKE, HCCIEIOBAHUE
IOCJIEA0BATENIBHOIO U MapaJlyIeIbHOIO COEAMHEHUH IPOBOAHMKOB): IUIAHUPOBATH MCCIEAOBAHUE, COOUPATh YCTAHOBKY MU
BBINIOJIHATD U3MEPEHUs, CIENys NMPEII0KEHHOMY TUIaHy, PUKCUPOBATh Pe3yabTaThl OJYYEHHON 3aBUCUMOCTU B BUJE TaOJIHIl U
rpaduKoB, TPOBOAUTH BBIBOJBI 110 PE3YJITATAM HCCIEIOBAHUS;

IPOBOAUTH HMCCIIEJOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHMEM MNPSIMBIX M3MEpPEHUM (3aBUCHUMOCTH
NyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH, MEpHOia KoJeOaH!il MaTeMaTHYeCKOro MasiTHUKa
OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHMsI CBETA OT YIJIa MaJICHUs W YrJia MpeIoMJICHUsl OT YIJia MaJIeHus): IJIaHuPOBAaTh
UCCJIEIOBAaHNE, CAMOCTOSITENIbBHO COOMpPATh YCTAaHOBKY, (DUKCHPOBATh PE3YJIbTAThl MOJYYEHHOM 3aBUCUMOCTH (DU3HMUECKUX
BEJIMYUH B BUJI€ TaOJIUI U IrpauKOB, IPOBOIUTH BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUYMH (IUIOTHOCTh BELIECTBA KUAKOCTU U TBEPJOTO Teja, Cujla TPEHUS
CKOJIBXKEHUSI, ABJICHHE BO3/yXa, BBITAJKMUBAIONIAs CHJIA, ACUCTBYIOIIAs Ha MOTPYKEHHOE B KHMJIKOCTh Te€JNO, KO3(PPHUIMEHT
MOJIE3HOT0 JEHCTBHS MPOCTHIX MEXAHU3MOB), CIEAys MPEIIOKEHHOW HHCTPYKIMM: NPHU BBIIOJHEHUM W3MEpPEHUIl coOupaTh
HKCIEPUMEHTANIbHYIO YCTAHOBKY M BBIYMCJIATH 3HAUEHUE UCKOMOW BEJIMYMHBI; MPOBOJUTH KOCBEHHBIE M3MEpPEHUs (hU3HMUECKUX
BEJIMYUH (yAeNnbHas TEIJIOEMKOCTh BEIIECTBA, COMPOTUBICHHE IPOBOAHMKA, pabOTa U MOIIHOCTb 3JIEKTPUUECKOTO TOKa):
IUIAHUPOBAaTh H3MEpPEHUs, COOMpPaTh HKCIEPUMEHTATIbHYIO YCTAaHOBKY, CIIE€Ays MPEAJIOKEHHOM HHCTPYKIMHU, U BBIUYUCIATH
3HAYeHHE BEJIMYMHBI; MMPOBOJAUTH KOCBEHHbIE M3MEPEHHs (PU3MUECKUX BEIUYMH (CPEOHSs CKOPOCTh M YCKOPEHHE Teja IpH
PaBHOYCKOPEHHOM JBWXEHHH, YCKOPEHHE CBOOOTHOrO MaJACHMS, KECTKOCTh MPYKUHBI, KOIPPUIMEHT TPEHUS CKOJIbKEHHUS,
MexaHn4eckas paboTa ¥ MOIIHOCTb, YaCTOTa M MEepUOJ] KOJEOAHUH MaTeMaTHYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKAas

cuia coOuparomell JTUH3bI, PAANOAKTHBHBIM (DOH): TUTAHMPOBATH H3MEPEHUS, COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY H



BBIIIOJIHATL U3MCPCHHA, CICAYA Hp@I[JIO)K@HHOfI HHCTPYKIHH, BBIYHUCIIATH 3HAYCHUC BCIMYMHBI U aHAJIIM3HUPOBATH IOJTYYCHHBIC

pe3yNbTaThl C YYETOM 3aJaHHOU MTOTPEMIHOCTU U3MEPEHUM;

co0JIr01aTh MpaBUJIa TEXHUKHU 0€30IaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHUEM;

UMETh MPEJCTaBICHUE O MPUHIUMNAX JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOmIaronIecs: cocyabl, 6apoMeTp, pbluar, MOABM)KHBIM M HETOABM)KHBIN OJIOK, HAaKIOHHAs TUIOCKOCTh; XapaKTepU30BaTh
NPUHITUIBI ICHCTBUS U3yYSHHBIX TPHUOOPOB U TEXHHUUECKUX YCTPOMCTB C UCIOJIb30BAHNEM HMX OMHCAHUs (B TOM YHUCIIE: CHCTEMa
OTOTJICHUSI JIOMOB, THUTPOMETp, TapoBas TypOWHA, amIepMeTp, BOJBTMETP, CUYETUYMK DJICKTPUUYECKOW HSHEPTHUH,
DIIEKTPOOCBETUTENILHBIE TPUOOPBI, HArpeBaTelbHBIE AJICKTPONPUOOPHl  (MIPUMEPHI), DAIEKTPUUYECKUE TPETOXPAHUTEIIH,
AIIEKTPOMATHUT, DJIEKTPOJIBUTATEIb IIOCTOSTHHOTO TOKA), MCIIONB3Ys 3HAHKS O CBOMCTBAX (PU3NUYECKUX SBICHUN U HEOOXOIUMBIC
¢uznueckre 3aKOHOMEPHOCTH;

pa3nuyaTh OCHOBHBIC TMPH3HAKK HM3YYCHHBIX (U3MUYECKUX MOJIENIel: MaTepuaibHas TOYKa, aOCONOTHO TBEPAOE TEIO,
TOYCYHBII HCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAHETapHAsE MO aTOMa, HYKJIOHHAst MOJIeNTh aTOMHOTO SJIpa;
XapaKTepH30BaTh MPUHITUIIBI IEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C MCTIOIH30BAHUEM MX OTHCAHUS
(B TOM 4mCIIe: TIOMIIUITHUKH, YCTPOHUCTBO BOJOIMPOBOJA, THAPABIUYCCKHIA MMPECC, MAaHOMETP, BHICOTOMEp, TOPIIIHEBON Hacoc,
apeoMeTp), UCIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3UICCKUX SBJICHHUI U HEOOX0IMMbIC (PH3NIECKHE 3aKOHBI H 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HM3MEPHUTENbHBIE NMPHUOOPHI MO CXeMaM M CXEMaTHYHBIM PHCYHKaM
(PKUIKOCTHBII TEPMOMETpP, TEPMOC, IMCUXPOMETP, TUTPOMETP, JBUTATE]Ib BHYTPEHHETO CrOpaHMs, HJIEKTPOCKOI, PEocTaT),
COCTaBIIATh CXEMBbI JJICKTPUUECKHX IIeTIel C TOCIEIOBATEIIbHBIM M MMapalieIbHBIM COCAMHEHHEM DJIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYEHHS 3JIEMEHTOB JIEKTPUUECKUX IIeTICH;
XapaKTeprU30BaTh MPUHIIUIIBI ICUCTBHS U3YYCHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB C UCIIOH30BAHUEM WX OMHCAHUS

(B TOM 4YHCIE: CIUIOMETP, JATYMKH TOJIOKECHUS, PACCTOSHUS W YCKOPEHHUsS, pakeTa, dXOJIOT, OYKH, MEPUCKOM, (oToamnmapar,



ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOII, J03UMETp, Kamepa BuiibcoHa), HCHOIB3ys 3HAHUS O CBOMCTBAX (DU3MUECKUX SIBICHUU U
He00XouMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HU3YUYCHHBIX TEXHHUUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB H
TEXHOJOTUYECKUX MPOIIECCOB MPH PEIICHUH YY€OHO-MPAKTUUECKUX 3a/1a4, ONTUYECKHUE CXEMBI JJIsl IOCTPOEHUSI N300paKeHU B
IJIOCKOM 3€pKajie U COOMparoIIel TMH3eE;

MPUBOJUTH TMPUMEPHI (HAXOAUTh HHQPOPMAIMI0O O MpUMEpax) MPAKTUYECKOrO0 MCIOJIb30BaHUS (U3UMYECKUX 3HAHUU B
NOBCEJIHEBHOM JKM3HM HJisi obOecrieueHus O€30MacHOCTH NpHU OOpalleHHuH ¢ MpuOopaMyd W TEXHUUYECKHMMH YCTpOMCTBamw,
COXPAaHEHUS 30POBbs U COOJIIOICHHSI HOPM DKOJIOTMYECKOr0 MOBEICHUS B OKPYKAIOLIEH Cpelie;

OCYHIECTBIISITh MOUCK MH(popmaiuu B MHTepHETE, caMOCTOSITENIbHO (OPMYJIHUPYsI MOUCKOBBIA 3alpoc, HAXOIUTh ITyTH
OTIpeJICIICHHs] IOCTOBEPHOCTHU MOJIYYeHHOW MHPOPMAIIMK HA OCHOBE UMEIOIIMXCS 3HAHUHM U IOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBITIOJIHEHUH YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSAPHYIO JUTEpaTypy (HU3MYEcCKOro cojaepx aHus,
CIIpPaBOYHBIE MaTepHalibl, pecypchl ceTu WHTepHeT, BiajeTh NpUEMAMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE NMUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE HMHGOpPMAIMM W3 HECKOJBKUX HCTOYHHUKOB,
nyOJIMYHO TPENCTaBIATh PE3YIbTAThl MPOCKTHOW WM HCCIIEIOBATEIBCKON JESITENbHOCTH, MPU 3TOM T'PAaMOTHO HCIIOJIBh30BaTh
W3YYEHHBIH TOHATUWHBINA ammapaT M3y4aeMoro pasieiia (U3UKH W COMPOBOXKAATh BBICTYIUICHHE MpPE3eHTAlUEeH ¢ ydéToM
0COOEHHOCTEH ayAUTOPUHU O0YUAFOIIHXCA.

MIPY BBITIOJTHEHUHN YYEOHBIX MPOEKTOB M HMCCIIENOBAaHUN (DU3MUECKHX MPOILIECCOB PACTIpEesaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IOCTABICHHBIMHU 3aJa4aMU, CIEIUTh 32 BBINOJHEHHEM ILJIaHA ACHUCTBUM U KOPPEKTHUPOBATh €ro, OLECHUBATH
COOCTBEHHBIN BKJAJ B JCSATEIHHOCTh TPYNIBI, BHICTPAUBATh KOMMYHHUKATHBHOE B3aWMOJCHCTBUE, MPOSIBISS TOTOBHOCTH

paspeniatb KOHQIUKTHI.



2/ Conep:kanue y4eOHOT0 peMeTa

OO611ee 4nciio YacoB, PEKOMEHIOBAHHBIX JIJIsl M3y4YeHUs (U3MKU Ha 0a30BOM ypoBHE, — 238 vacoB: B 7 kjiacce — 68 4acos
(2 yaca B Hezenmo), B 8 kitacce — 68 yacoB (2 yaca B Hezenro0), B 9 kinacce — 102 yaca (3 yaca B HEJEIIO).

dusnka 1 €€ poJib B MO3HAHUU OKPYKAIOILIETO MUPA.

dusnka — Hayka o mpupoje. SBieHus npupoisl. dusnueckue SBICHUS: MEXaHHUYECKHUE, TEIUIOBBIC, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIC, 3BYKOBHIC.

dusnueckne Benu4MHBL. M3mepenue ¢usznueckux BenuuuH. Ousnueckue mnpubopel. I[lorpentHocTs u3MepeHuUit
MexayHapoHas CucTeMa euHUII.

Kak ¢usuka u npyrue ecrecTBEeHHbIE HAYKH HM3y4aioT mpupony. EcTecTBeHHO-Hay4yHBI METOJ MO3HAHUs: HAOIIOIECHHE,
MIOCTAaHOBKa HAY4YHOTO BOIPOCA, BBIABMIKEHHWE THIIOTE3, JKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBACHEHHE HAOIII01aeMOro
apiieHus. Onucanne PU3NYECKUX SBICHUN C TTOMOIIBI0 MOICIICH.

JlemoHcTpanuu.

MexaHnueckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

duznyeckue MPUOOPHI U MPOIIeAypa MPSAMBIX U3MEPEHUI aHAIOTOBBIM U ITU(POBBIM MPUOOPOM.

JlaGopaTopHbIe paOOTHI U OTIBITHI.

OmnpeneneHue UeHbl AeIeHUs Kbl U3MEPUTEIBHOTO Mprbdopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.



OmnpeneneHue pa3MepoB MaJIbIX TEJl.

N3mepenue TeMnepatypsl Mpy MOMOIIHU KUJIKOCTHOTO TEPMOMETPA U IaTUHUKa TEMIIEPATYPHI.

[IpoBeneHue wuccienoBaHusi MO MPOBEPKE THUMOTE3bl: JAIbHOCTh MOJETA IIapHKa, MYIIEHHOTO TOPU30HTAIBLHO, TEM
OoJibiie, 4eM OO0JIbIIIE BBICOTA MTyCKA.

[lepBoHauaabHBIE CBEJICHUS O CTPOSHUU BEIIECTBA.

CrtpoeHue BellecTBa: aTOMbI U MOJIEKYJIBI, UX pazMepbl. ONBITHI, I0KA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JIBmxenne vactuil BemniecTBa. CBsI3b CKOPOCTH JBHKEHUS YaCTUI] ¢ TemmnepaTypoil. bpoyHoBckoe nBmxeHue, auddysusi.
B3anmMopelicTBue 4acTHIl BEIIECTBA: IPUTSIKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOSHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAIUITMUECKUX) Tell. B3auMOoCBs3b MEXIy
CBOMCTBaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHHSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BOJIBI.

JlemoHcTpanuu.

Ha6monenne nuddysun.

HaGmronenue siBjeHUiA, 0OBSCHIIONTUXCS MIPUTSIKEHUEM WIIH OTTAJKMBAHUEM YacTHI] BEIECTBA.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

Orenka muaMeTpa aToMa METOAOM PSZIOB (C UCTIONB30BaHUEM (poTorpaduii).

OnpITHI 110 HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnpITHI 110 0OHAPYKEHUIO TEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSIAKEHHUS.

JIBUKeHUE W B3aUMOJECUCTBUE TEII.

Mexannyeckoe JaBmkeHHe. PaBHOMepHOoe © HepaBHOMepHOe nBuKeHHE. CkopocTb. CpemHssi CKOPOCTh IpH



HEPAaBHOMEPHOM JIBMKEHUU. Pacy€T myTu U BpeMEHU ABUKECHUS.

SBneHne nHepuMH. 3aKOH MHEpLMU. B3anmoaencTBue Ten Kak MpUYMHA U3MEHEHUsI CKOPOCTH ABWKEHUA Tell. Macca kak
Mepa uHepTHOCTH Tena. [InoTHocTh BemecTBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTHKa B3auMojencTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenHue cuiibl ¢ TOMOUIBIO
JMHAMOMeETpa. SIBleHUE TATOTeHU M cuia TsxecTh. Cuna TSKeCTH Ha Apyrux raHetax. Bec Tena. HeBecomocTh. CrnoxkeHue
CWJI, HAIIPAaBJIEHHBIX MO OJIHOW mpsiMoil. PaBHogelcTBytomas cuii. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEeHUE NMoKos. TpeHue B
PUPOJIE U TEXHUKE.

JlemoHcTpanuu.

HaGmroneHne MexaHu4eCcKoro IBUKEHUS Tea.

N3mepenne cKopoCcTy MPSMOJIMHENHOTO IBUKECHUS.

HaGmronenue siBjeHUst HHEPITUH.

Hab6monenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TEll.

CpaBHeHME MaccC 10 B3aUMOJICCTBUIO TEJ.

Ciio’)xeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUS (IIapHKa B JKHIKOCTH, MOJEIH AJICKTPUUYSCKOrO aBTOMOOWIS M TaK
nanee).

OrnpeneneHue cpeiHe CKOPOCTU CKOIBKEHUS OpycKa WIIM IIapuKa M0 HAKJIOHHOM MJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

OnbIThL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsixkeHus (IepopMaiivin) Npy>KUHbI OT MPUIIOKEHHON CUJIBI.



OnbIThI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTHb CHUJIbI TPEHHUS CKOJIBKEHHUS OT BEca Tejla W XapakTepa CONPUKACAIOLIUXCS
IIOBEPXHOCTEM.

JlaBiieHue TBEPABIX TEJI, )KUIKOCTEU U Ta30B.

HaBnenue. CriocoObl YMEHBIIICHHUS W yBEJIUUYCHUs AaBjieHus. JlaBieHue ra3a. 3aBUCUMOCTh JaBJEHUs rasa oT o0ObéMma,
temnepatypsl. Ilepenaya naBiaeHus TBEPABIMU TeJIaMU, KUJAKOCTAMHU U razamu. 3akoH Ilackans. [IlHeBMaTHuyecKue MallvHBI.
3aBUCHUMOCTD JABJICHUS >KUJIKOCTH OT TiyOwHBL. ['mapoctatrudeckuit mapamokc. CoooOmiaromuecs: cocyabl. ['mapaBiuueckue
MEXaHHU3MBI.

Atmocepa 3emnu u armochepHoe naBieHue. I[IpuuuMHBI CyImIeCTBOBaHHS BO3AYIIHOW 000709ku 3emiu. OmbIT
Toppuuemm. N3mepenune armocdepHOro napieHHs. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HAJ YPOBHEM MOPS.
[TpuGops! 115 U3MepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlelicTBME XMAKOCTA M Tra3a Ha MOTPYyKEHHOE B HUX Teio. BeITankuparomias (apXxumenoBa) cuia. 3aKOH Apxumena.
[ImaBanue ten. Bo3ayxoruiaBanue.

JlemoHcTpanuu.

Ilepenava naBiaeHUs KUJIKOCTHIO U TA30M.

Coobmaronyaecst COCYIbI.

['mnpaBanyeckuit mpecc.

[IposiBnenne nericTBust aTMOC(HEPHOTO TABICHHMS.

3aBUCHMOCTPH BBITAIKHUBAIOIIEH CHJIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa M TUIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOW KUJKOCTH.

VYcaoBue miaBaHus TEJI: IJIaBaHUE UJIN IMOTPYKCHUC TCII B 3aBUCUMOCTHU OT COOTHOILICHHUA IUIOTHOCTEH TeJia U KHUIOKOCTH.



JlabopaTopHbie paOOThI U OIIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YacTH TeJa.

Ornpenenenue BHITATKUBAIOLIEH CHIIBI, IEUCTBYIOIIEN HA TEJI0, MOTPYKEHHOE B JKUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIBI, IEUCTBYIOIIEH HA TEJIO B )KUAKOCTH, OT MACChl TeJA.

OMbITEL, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKUBAIOIICH CHUJIBI, JCHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BEMA
NOTPY>KEHHOM B )KMIAKOCTh YaCTH T€Jla U OT MIIOTHOCTH KUJKOCTH.

Pabora u MomtHOCTE. DHEprusl.

Mexanundeckasi padota. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecusi peiuara. [IpumeneHuwe mnpasuiia
paBHOBecHs pbluara Kk OJ0Ky. «30J0Toe TpaBuio» mMexanuku. Kosddumuent nonesnoro neicteusa (nanee — KIIJ[) mpocthix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas 3Heprusi. Kunetnueckas U moTeHIMalibHas sHeprus. [IpeBpamenne oJHOTO BU1a MEXaHUYECKOW SHEPTHUU B
Ipyroil. 3aKOH COXpaHEHHUs SHEPTUH B MEXAHUKE.

JlemoHcTpanuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

JlaGopaTopHbIe paOOTHI K OIIBITHI.

Onpenenenue padOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJla [0 TOPU30HTATBHON MOBEPXHOCTH.

HccnenoBanne yclioBUi paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM IITIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHHS] MEXAHUYECKON SHEPIUU.



TennoBbie ABICHUS.

OCHOBHBIE TIOJ0XKEHUSI MOJEKYJISPHO-KUHETUYECKON TEOPUU CTPOEHHUS BellecTBAa. Macca U pa3Mepbl aTOMOB U MOJIEKYI.
OnbIThI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOssHUM BemiecTBa. Kpucramnumdyeckue u amopdusie Tena. OObsiICHEHUE
CBOWCTB Ta30B, XUAKOCTEH M TBEPABIX TEJI HA OCHOBE IOJIOKCHUH MOJEKYJIIPHO-KMHETHYECKON Teopun. CmauuBaHue u
KaWJUISIpHBIE siBJeHUA. TennoBoe pacliupeHue U cokaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHXKEHUS dYacTHIl. BHyTpeHHsisi sHeprus. CrocoOsbl
W3MEHEHUsS BHYTPEHHEW »SHEpPruu: TeIulonepenadya W CoBeplieHue paldoTel. Buasl Termsonepenauu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTh BellecTBa. TermIoo0MeH U TEIJIOBOE paBHOBECHE. Y PaBHEHHE TEIJIOBOTO
Oamanca. [lmaBreHwe W OTBEpEBaHHME KPHUCTAUIMYECKUX BEIISCTB. YAenbHas TeruioTra IiaBieHus. [lapoobpasoBanue u
kouneHcanusa. HMcmapenwe. Kumenuwe. VaenpHas Temiota mapooOpa3oBaHus. 3aBUCHUMOCTh TeMIIEpaTypbl KHUIICHHS OT
aTMOC(hEpHOTO JIaBJICHHS.

BnaxuocTbs Bo3myxa.

DHeprus ToIIuBa. Y eilbHas TEIJIoTa CrOpaHus.

[Tpuniunsl padoTel TernoBbix aAsurareneit KIIJI TermoBoro asurartesns. TeroBble NBUTaTEId W 3allldTa OKPYKArOLIEH
Cpenpl.

3aKOH COXpaHECHUS U MPEBPAICHHS SHEPTUH B TETUIOBBIX MPOIIECCaX.

JleMOHCTpanuuy.

Habnronenue nuddysum.



HaGmtonenue siBjeHU cMaurBaHUS U KalTWUISIPHBIX SBICHUMH.

HaGmronenue TemioBoro pacimpeHus Tel.

[IpaBuna n3MepeHus: TeMneparypsl.

Buabr rerionepenaym.

CpaBHeHME TEINIOEMKOCTEN pa3IMYHbIX BEIIECTB.

Habaronenne xuneHus.

HaGroeHre mocTossHCTBA TEMITEPATyPhl MPU TJIABJICHHH.

Mojean TenJIOBBIX ABUTATEIICH.

JlaGopaTopHbIie paOOThI U OTIBITHI.

OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI O HAOJIOICHHUIO TEIJIOBOT'O PACITUPEHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEII.

[TpoBepka rurmore3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUIECKON TPyOKe OT TeMIepaTyphl.
HaGmronenne n3MeHeHUs BHYTPEHHEH YHEPTHH TeJla B pe3yJIbTaTe TeIUIoNepeiadyd U padOThl BHEIITHUX CHIL.
HccnenoBanue siBICHUS TEIIOOOMEHA ITPU CMEIIMBAHUN XOJIOAHOMN M TOPSYEH BOIBI.

Onpenenenue yaeabHON TEIUIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca UCapeHus.

OrnpeneneHue OTHOCUTEIILHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJIEKTPUUECKHNE U MAaTHUTHBIC SIBIICHUS.

Onektpuszauus Tei. J[Ba poja anexkTpuyeckux 3apsiaoB. BiaumoneiictBue 3apskeHHbIX Tell. 3akoH KynoHa (3aBUCUMOCTh



CHUJIbI B3aUMOJICUCTBUS 3aPSKEHHBIX TEJl OT BETUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mojie. Hanpsok€HHOCTH 3jeKTpuueckoro mosis. [IpuHIUI cynepno3uiuu 3JIeKTPUYECKUX Moyie (Ha
KaueCTBEHHOM yPOBHE).

Hocutenu »saekTpudeckux 3apsaoB. ODJIEMEHTapHbIM snekTpuueckui 3apsan. Crpoenuwe aroma. I[IpoBogHUKK W
JTUBJIEKTPUKHU. 3aKOH COXPAHEHUS AIICKTPUUECKOTO 3apsia.

DJIEKTPUUYECKU TOK. YCJIOBHUS CYIIECTBOBAHMSI DJICKTPUUECKOrO0 TOKA. VICTOYHHMKM TOCTOSIHHOTO ToOKa. JleicTBus
ANIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KHJIKOCTSIX U Ta3ax.

DnekTpuueckas uenb. Cuia Toka. InekTpuyeckoe HanpsikeHre. ConpoTUBICHUE TPOBOAHUKA. Y I€JIBHOE CONPOTUBIICHUE
BelecTBa. 3akoH Oma 15 ydacTka 1enu. [locnenoBarenbHOE U NMapaljiebHOE COSIMHEHUE TPOBOJHUKOB.

PabGoTta 1 MOITHOCTH 3JIeKTpUUECKOTO ToKa. 3akoH [[xoyns—Jlenna. DnekTpuueckue 1eny 1 MoTPeOUTENH dIEKTPUUSCKOM
sHepruu B ObITY. KOpoTKOE 3aMbIKaHUE.

IToctosiHHble MarHuThl. B3auMojeilcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe ImoJie. MarHutHoe mnosie 3eMJid U €ro
3HaYeHUE I KU3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MOoJi€ AJIEKTPUYECKOro Toka. IIpuMeHeHue 3JeKTpOMarHuToB B
TexHuke. JlelicTBME MarHUTHOrO MOJisi Ha MPOBOJHHUK C TOKOM. OJEKTPOJABUraTellb IMOCTOSHHOTO ToKa. Mcmosb3oBaHue
AJIEKTPOJBUTATEIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnwitel @apanes. SIBnenue sneKkTpoMarHuTHON MHAYKIWHU. [IpaBuno Jlenma. DnekTporeneparop. CrocoObl MOIyYeHUS
ANEKTPUUECKON IHEPTUU. DIEKTPOCTAHIINN HA BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUHU.

JleMOHCTpanuu.

DJeKTpu3aIus Te.

JIBa poJia 3JIEKTPUYECKUX 3aps/I0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.



Y CTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTudecKast NHIYKIIHS.

3aKOH COXpPaHEHUS IICKTPUUECKUX 3apsIIO0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoienupoBaHuEe CUIIOBBIX JIMHUHM JEKTPUYECKOTO MOJIS.
HcTouHrKHM TOCTOSTHHOTO TOKA.

JIeHcTBUS DIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B JKUIAKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpuYecKoro HarpsKeHHUsI BOJIbTMETPOM.
Peocrtat u Marazun conpoTUBIICHU.

B3anmopericTBrue NOCTOSIHHBIX MArHUTOB.

MogennpoBaHre HEBO3MOKHOCTH Pa3AeIeHUs MOTOCOB MATHUTA.
MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.

MarsuTtHoe 1osie Toka. DIeKTPOMArHHuT.

JlelicTBME€ MAarHUTHOIO IOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOJBUraTENb MOCTOSSHHOTO TOKA.

I/ICCHCI[OBaHI/IC SABJICHUA BHGKTpOMaFHHTHOﬁ HMHAYKIOUH.



Omnbrter @apajes.

3aBHUCUMOCTH HANPABJICHUS HHIYKIIMOHHOTO TOKA OT YCIOBUI €r0 BOSHUKHOBEHUSI.

DeKkTporeHepaTop MOCTOSHHOTO TOKA.

JlabopaTtopHbIe paOOTHI U OIIBITHI.

OnbITHI IO HAOTIOJCHUIO JICKTPU3AINUN TE MHAYKIIMECH U ITPU COMPUKOCHOBEHHUH.

HccnenoBanue eWCTBUS SJCKTPUICCKOTO OIS HA MTPOBOHUKH U JTUAJICKTPHKH.

COopka u mpoBepKa pabOThI AJACKTPUICCKOM IIETTH ITOCTOSTHHOTO TOKA.

M3mepeHre 1 peryIMpoBaHue CUJIbI TOKA.

W3mepeHre 1 peryupoBaHre HATIPSKCHUS.

HccnenoBanre 3aBUCUMOCTH CHIJIBI TOKA, WAYIIETO Yepe3 PE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOpA M HANPSHKCHHUS Ha
pesucrope.

OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCHMOCTH DJEKTPUUECKOTO COMPOTUBICHHS IPOBOJHUKA OT €ro JJIUHBI, ILIOIIAJH
IIOIIEPEYHOr0 CCUCHUS M MaTepHuaa.

[TpoBepka mpaBuiia CJI0KCHHUS HAMIPSIYKSHUH TP TIOCIEA0BATSIIBHOM COCIMHCHHUH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuiia JUIsi CHIIBI TOKA MPU APAIIIETIBHOM COSTMHEHUH PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPHUIECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JTaMITOUKY, OT HAMPSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

I/ICCHCI[OBaHI/Ie MAargamMTHOTI'O BSaHMOHeﬁCTBHH IIOCTOAHHBIX MAardHmuTOB.



N3ydeHrie MarHuTHOTO TMOJISl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEAMHEHUU U Pa3/ICIICHUN.

HccnenoBanne nercTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, JEMOHCTPUPYIOLIAE 3aBUCHUMOCTHh CHWJIbI B3aUMOJICMCTBHS KATyIIKM C TOKOM M MAarHata OT CWJIbl TOKa H
HaIpaBJICHUS TOKA B KaTYIIIKE.

N3ydenune neicTBUsI MArHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3ydueHue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKHU.

OnbITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIAYKIIMU: UCCIEAOBAHUE M3MEHEHUM 3HAUYCHUS U HAIPaBICHUS
UHIYKIMOHHOI'O TOKA.

MexaHnyeckue siBICHUS.

Mexannueckoe aABwkeHue. MartepuanbHasg Touka. Cuctema oTcu€éta. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JBUKEHUSA.
PaBHOMepHOE npsiMmonuHeiHoe nBuxkeHne. HepaBHoMepHOE npsiMoIuHeitHoe aBrKeHue. CpenHsis 1 MTHOBEHHas CKOpPOCTh Teja
IIPY HEPAaBHOMEPHOM JBUKCHUMU.

Yckopenue. PaBHoyckopeHnHoe npsMonuHeiiHoe npmkenne. CBobogHoe nagenue. Oneithl ['anumnes.

PaBHomepHOe nBMkeHHME 10 OKpykHocTu. Ilepmony um yacrora oOpaimieHus. JIuHeiHass W yrioBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsriit 3akoH HeroTona. Bropoii 3akon Hetorona. Tperuit 3akon HeroTona. [IprHiun cynepno3nnuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuia TpeHUs CKOJIbKEHHUSI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKEeCTH UM 3aKOH BCEMHUPHOI'O TATOTEHHUs. Y CKOpeHHE cBOOOJHOro maaeHus. J(BuxeHue miaHer Bokpyr CosHIA.

ITepBas kocMuueckasi CKOpocTh. HeBeCOMOCTh M IIEperpy3KH.



PaBHoBecue matepuanbHOM TOUKU. AOCOIMIOTHO TBEpPHOE Teno. PaBHOBecue TBEPAOro Tejla C 3aKPEIUIEHHOM OChIO
BpauieHuss. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec tena. U3menenne umiynsca. MIMImynbsc cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PEaKTUBHOE NBUKEHHE.

Mexanndeckas pabota 1 MOIIHOCTh. PaboTa cuil Ts>kecTu, ynpyrocTtH, Tpenus. CBs3b s3Hepruu u padbotsl. [loTeHnmanbHas
DHEPIus Tella, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiu. lloTeHIManbpHas sHEprus cxaTtoil mpyxkuHbl. KnHeTnueckas sHEprus.
Teopema 0 KHHETUUYECKOW HEPTUU. 3aKOH COXPAHEHUSI MEXAaHUYECKON YHEPTHH.

JlemoHcTpanuu.

HaGmonenre MexaHU4eCKOro JBUYKEHUS Tejla OTHOCUTENIBHO Pa3HBIX TEJ OTCYETA.

CpaBHeHUE ITyTEH U TPAEKTOPUI JBUKEHHSI OJHOTO U TOTO K€ TEJIa OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJITMHEUHOTO IBUKEHHUSL.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O JBUKECHUS.

HaGmronenue nBr>XeHUsI Tella O OKPY>KHOCTH.

HaGmionenne MexaHWYeCKHX SIBIICHUN, MPOUCXOASAIMX B cucteMe oTcuéra «Tenexka» mnpu e€ paBHOMEPHOM U
YCKOPEHHOM JBH)KEHHH OTHOCHUTEIIPHO KaOnuHeTa (PU3HKH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHUJIBI.

HaGnronenne paBeHCTBa CHIT TTPH B3aUMOJICHCTBUM TETI.

N3Mmenenue Beca Tena npu yCKOPEHHOM JIBHKCHUU.

[lepenada ummynbca npu B3aUMOJIEUCTBUU TEIL.

[IpeoGpa3oBanus SHEPTUH TTPU B3aMMOICHCTBUH TEJ.

CoxpaHeHue UMNyJbCa MPU HEYIPYTOM B3aUMOJICHCTBUH.



CoxpaHeHue UMMyJibca Mpu aOCOMOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HaGmtoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKOM YHEPTUM MpU CBOOOTHOM TaJICHUH.

CoxpaHeHne MEXaHUYECKON SHEPTUU MPU ABUKEHUU TEJa MO ICUCTBUEM MPYKHUHBI.

JlabopaTopHbi€ paOOThI U OTIBITHI.

Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHUS OpyCKa WK JBIXKCHUS IapUKa MO0 HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PAaBHOYCKOPEHHOM JIBIXKCHUH 0€3 HauaabHOW CKOPOCTH.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMAJIBLHOTO JaBJICHMUSI.

Onpenenenue korhGUIIMEHTa TPEHUST CKOJIBKECHHUS.

Ornpenenenne KECTKOCTU NMPYKUHBI.

Onpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBH)KEHHH TeJa TI0 TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenue pabOThI CUITBI YIPYTOCTHU MIPU TOIBEME TPy3a C UCIIOJIB30BAHUEM HEMOIBIKHOTO U MOJABMYKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHHUs SHEPTUU.

Mexanndeckue KoueOaHus U BOJTHBI.

Konebarensnoe nemwkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWH: MEPUO, YacTOTa, aMIUTMTYAa. MaTeMaTHu4ecKud u
NpY>XKUHHBIN MasTHUKY. [IpeBpalnienne sHeprun npu KoiuedaTeIbHOM JIBIKCHHH.

3aryxatomue kojeOanus. BeinyxaeHnbie konebanusi. Pesonanc. Mexannueckue BoyiHbl. CBOMCTBA MEXaHUUYECKUX BOJIH.
[IponosibHbIE U TIONIEpEUYHBIE BOJHBIL. /[JIMHA BOJHBI U CKOPOCTH €€ pacIpOoCTpaHEeHUs. MeXaHM4eCKHe BOJHBI B TBEPAOM TeEIIE,
CEHCMUYECKUE BOJIHBL.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(Ppa3ByK U yabTpa3BYyK.



JlemoHcTpanuu.

Ha6monenue konebaHuil Tes Moj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmronenme BIHYKIEHHBIX KOJICOaHH U Pe30HaHCa.

PacnipocTpanenue mpoI0IbHBIX U TOTIEPEYHBIX BOJH (Ha MOJIEIIN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTHYECKHI pEe30HAHC.

JIaGopaTopHbIie pabOTHI U OIBITHI.

Omnpenenenre 4acToThl U epUoJa KojieOaHU MaTeMaTHYECKOr0 MasiTHUKA.

Omnpenenenne 4acToThl U NepHoja KoJeOaHUH MPYKUHHOTO MasTHUKA

HccnenoBanue 3aBUCUMOCTH Iepro/ia KoieOaHui MOBEIIEHHOTO K HUTH I'py3a OT JUIMHbI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpUOJIa KoJIeOaHUM MPYKUHHOIO MasiTHUKA OT MacChl rpy3a.

[IpoBepka HE3aBUCUMOCTHU NEpUOa KoJeOaHU Ipy3a, MOJABEIIEHHOTO K HUTH, OT MaccChl rpy3a.

OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh MEpUOoJa KoieOaHUN MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a M KECTKOCTH
OPYKHUHBI.

N3mepenne yckopeHust CBOOOIHOTO ITaICHHUS.

DNEKTPOMArHUTHOE TMOJIE U DJIEKTPOMArHUTHHIE BOJHBI.

DNEeKTPOMAarHuTHOE Toje. DJIeKTpOMarHuTHele BOJMHBL. CBOMCTBa 3yeKTpoMarHUTHBIX BoJH. Illkana 3meKTpoMarHUTHBIX
BOJIH. Mcnionp30oBanme 37€KTPOMAarHUTHBIX BOJIH JUIS COTOBOI CBSI3U.

DJIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA CBETA.



JlemoHcTpanuu.

CBolicTBa AIEKTPOMATHUTHBIX BOJIH.

BonnoBbIe cBOMCTBA CBETA.

JlabopaTopHbie paOOThI U OIIBITHI.

N3ydeHnne CBOMCTB JEKTPOMAarHUTHBIX BOJTH C TIOMOIIbIO MOOMJIHLHOTO TeseoHa.

CBeTOBBIE SIBJICHUS.

JlyueBas monenb cBeta. Mcrounuku cBeta. IIpsimonuneliHoe pacnpocTpaHeHue cBera. 3atMeHus ConHua u JIyHbL
Otpaxenue cBeta. [mockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiienne cBera. 3akoH mpesiomieHus cBeTa. [lonHOe BHYTpeHHee OTpakeHue cBeTa. VCronb30BaHUE MOJIHOIO
BHYTPEHHET0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B ynmnze. Ontuueckass cuctema ¢oToarmapaTa, MUKPOCKONa M Teneckoma. ['1a3 kak onTudeckas
cucrteMa. biIn3opyKocTh U AanbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. CrioskeHHe CTIeKTpalbHbIX IBETOB. [[ucnepcus ceera.

JlemoHcTpanuu.

[IpsAmMosHEHHOE pacIpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.

[Ipenomnenue cBera.

OnTruyeckuil CBETOBO/I.

Xox nydelt B coOuparouieit JnH3e.



XO0J Iy4er B pacCeUBAIOLLIEH JIMH3E.

[Honyyenue n3o0paxeHnui ¢ TOMOLIBIO JTUH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

Mopnens rnasa.

Paznoxxenue 0enoro cBera B CHEKTP.

[Tonyyenue O6enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX IIBETOB.

JIaGopatopHbie pabOThI U OMBITHI.

HccnenoBanne 3aBUCUMOCTH yTIila OTPAXKEHUSI CBETOBOTO JIy4a OT yIJa NaJeHUs.

N3yyenue xapakTepucTUK U300pakeHHs MpeIMeTa B IMJIOCKOM 3€pKajle.

HccnenoBanne 3aBUCUMOCTH yTila MPEJIOMIIEHUS! CBETOBOTO JIy4a OT yria NaJeHUs Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tony4yenue n3o0paxeHuit ¢ TOMOIIBI0 COOUPAOIIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI COOMPATOIIEH JTNH3HI.

OnBITHI IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.

OnBITHI IO BOCTIPUSATHIO 1IBETA MPEIMETOB MIPU UX HAOIIOACHUH Yepe3 IBETOBBIE (QUIIBTPHI.

KBanTOBBIE sIBIEHUA.

Omnwitel Pezepdopna u mnanetapHas mojaens aroma. Monens atoma bopa. Mcmyckanue M MOTJIONIEHUE CBETa aTOMOM.
KBanTbl. JInHENYaThIE CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, OeTa- u ramma-uznydeHnus. CTpoeHre atroMHOro sjapa. HykinoHHass Mojellb aTOMHOTO sipa.
N3oTonsl. PagnoaktuBHble npeBpamieHus. llepuon monypacnana aTOMHBIX SLAED.

Snepnbie peaknuu. 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAaCCOBOTO YHCEJ. JHEPTUS CBSI3U aTOMHBIX sijiep. CBsi3b MaccChl U



sHepruu. Peakiuu cunTesa u aenenus suep. crounuku sHeprun CostHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBus paiMOAKTUBHBIX U3JIYYCHUN HA )KUBbIE OPTAHU3MBI.

JlemoHcTpanuu.

CrexTpsl U31y4YEeHHS U NOTJIOICHUSI.

CrnexTpsl pa3IMYHbIX Ta30B.

CnekTtp Bogopoaa.

HaGmonenne TpekoB B kamepe Buibcona.

Pabota cuéTurka HOHU3UPYIOMINX U3TYUESHUH.

Perucrpanus uznmyyeHus: IpupOAHBIX MUHEPAJIOB U IIPOLYKTOB.

JlaGopaTopHbIe paOOTHI K OTIBITHI.

HaGnroenue CIutomHbIX U THHEWYATHIX CIEKTPOB U3TyUCHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).

N3mepenue paanoakTUBHOTO (hOHA.

[ToBTOpHUTETHEHO-0000IIAIONINNA MOTYITb.

[ToBTOpHUTENHEHO-00001AOINIT MOTYIb MPEAHA3HAUEH JUIsI CUCTEMAaTU3alui U 0000IIEeHUs] PEIMETHOTO COACpKaHUSI U
OIbITa JESITEIbHOCTH, MPHUOOPETEHHOrO0 MpPH HU3YYEHUU BCEro Kypca (U3MKHM, a TakXke JUIsi MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHYy 10 (hu3uKe A 00ydaronuxcs, BIOPaBIINX ATOT YUEOHBII MpeaMeT.

IIpy u3y4yeHMH HAHHOTO MOZYJA PEANU3YIOTCS M CHUCTEMATHU3UPYIOTCS BHIBI JIEATEIBHOCTH, Ha OCHOBE KOTOPBIX
o0ecrieunBaeTcsi JOCTHKEHHE MPEIMETHBIX W METalpeIMETHBIX IUJIAaHUPYEMBIX pe3yJabTaTOB 00y4deHHs, (OopMUpyeTCs

CCTCCTBCHHO-HAay4YHasA I'PAMOTHOCTBL: OCBOCHHUC HAYYHBIX MCETOAOB HCCICIOBAHHA SIBIICHUM npupoabl U TCXHUKH, OBJIAACHHUC



YMEHUSMHU OOBSACHATHh (DU3UUECKUE SIBJICHUS, MPUMEHSS MOJyYEHHbIE 3HAHUA, PEIlaTh 3aJlayd, B TOM 4YHCII€ KaYE€CTBEHHbIE U
AKCIIEPUMEHTATbHBIE.

[IpuHIMNIMANBHO AEATENBHOCTHBIN XapakTep TaHHOTO MOJYJIS Pealn3yeTcs 3a CYET TOTO, YTO 0OYYarOIIUECs BBIMOIHSIOT
3a/laHus, B KOTOPBIX UM MpPEJJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU pPACIO3HABaTh U HAYYHO OOBACHATH (PU3MUYECKHUE SBJICHUS B OKpYXKAIOIIEH mpupoje u
NOBCEIHEBHOM JKU3HU;

UCIIOJIb30BaTh HaAYYHbIE METO/bI HCCIIeIOBaHUs (DU3UUYECKUX SBJIICHUM, B TOM YUCIE JJIsl IPOBEPKU THIOTE3 U MOJTYYSHUS
TEOPETUYECKUX BHIBOJIOB;

OOBSICHATh HaydHblE OCHOBBI HauOoJiee Ba)XKHBIX JOCTHKEHHUM COBPEMEHHBIX TEXHOJIOIMM, HampuMep, MPaKkTHYECKOIro
UCMOJIb30BaHUs PA3IMYHBIX HCTOUYHUKOB SHEPrMM HAa OCHOBE 3aKOHA IPEBPAIICHMUS] U COXPAHEHHS BCEX HM3BECTHBIX BHUIOB
SHEPIHH.

Kaxgas u3 Tem JaHHOro MOAYNsSl BKJIIOYAET SKCIEPUMEHTAIbHOE HCCIIEOBaHME 0000Inaromero xapakrepa. Moayib

3aBepIIAETCs MPOBEICHUEM TMAarHOCTUYECKON M OIIEHOYHOM pabOoThI 32 KypC OCHOBHOT'O OOIIET0 00pa30BaHUsI.



3

TemaTu4yeckoe IIIAHUPOBAHUE

TEMATHYECKOE INTAHUPOBAHHUE YUEBHOI'O ITPE/IMETA

7 KJaace
Ne Tema ypoka KounuecTBo N3 Hux DJIeKTPOHHBbIE
4acoB K/p a/p (uudposbie)
o0pa3oBaTejibHbIE
pecypcsbl

BBelenue 6 3 https://resh.edu.ru
Mexannuyeckue siBJCHUS

37
N3 Hux:
MexaHu4yecKoe IBHKEHHNE H €r0 BUALI 7 1 https://resh.edu.ru
CuJibl B mpupoje 17 2 4 https://resh.edu.ru
Mexannveckasi padboTa H MOIIHOCTD 13 1 2 https://resh.edu.ru
3ByKoOBbI€ SIBJICHUS

6
N3 Hux:
3BYKOBBI€ SIBJICHUS 6 1 https://resh.edu.ru
CgBeToBbI€ SIBJIEHUS

16
N3 Hux:
CaeT. 3aKOHBI PACIPOCTPAHEHNS CBETA 8 3 https://resh.edu.ru
BoanoBasi onTuka 8 1 1 https://resh.edu.ru
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8 kiacce

Ne Tema ypoka KounuecTBo N3 Hux DJIeKTPOHHBbIE
4acoB K/p 1/p (uudposbie)
o0pa3oBaTejibHbIE
pecypchbl

IlepBoHayajibHbIE CBEEHHS 0 CTPOEHUH BELECTBA 6 https://resh.edu.ru
MexaHnyeckne CBOHCTBA JKUAKOCTEl U ra3oB 12 1 2 https://resh.edu.ru
TenuioBblie siBJICHUS

22
N3 Hux
TensioBble sIBJICHHSI 12 1 2 https://resh.edu.ru
M3MeHeHNe arperaTHbIX COCTOSIHUI BelleCTBA 6 1 https://resh.edu.ru
TensioBble CBOiiCTBA Ira30B, KUIKOCTE H TBEPABIX TeJl 4 https://resh.edu.ru
JJleKTPUYeCKHUE SABJICHUS

23
N3 nux:
DJieKTpUYecKHe sIBJIEeHUs 6 https://resh.edu.ru
DJIeKTPUUYECKHIT TOK 17 1 7 https://resh.edu.ru
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9 kJ1ace

Ne Tema ypoka KounuecTBo N3 Hux DJIeKTPOHHBbIE
4acoB K/p 1/p (uudposbie)
o0pa3oBaTe/ibHbIE
pecypchbl

3akoHbl MexaHukH (31 u)

31
N3 Hux:
«MexaHNYeCKOoe IBUKECHHEY. 13 1 1 https://resh.edu.ru
«3akoHbl HeroToHa» 9 1 https://resh.edu.ru
3aKOHBI COXPAaHCHHUS B MEXaHUKE 9 1 https://resh.edu.ru
Mexannyeckue KojieOaHus U BOJIHBI (8 1) 8
N3 Hux
MexaHndecKre KoJaeOaH st ¥ BOJHBI 8 1 2 https://resh.edu.ru
OnekrpoMarHuTHbIC sBieHU (20 1) 20
N3 Hux:
MarHuTHOe noJje 10 1 3 https://resh.edu.ru
DJIeKTPOMATHUTHBIE SIBJICHHSA 10 1 2 https://resh.edu.ru
DneKTpoMarHuTHbIEC KoJieOaHust U BOJTHBI (10 ) 10
N3 Hux:
DJIEKTPOMArHUTHBIC KOJICOAHUS M BOJIHBI 10 1 https://resh.edu.ru
DneMeHTHhl KBaHTOBOM (pu3ukw (16 1) 16
N3 Hux:
CtpoeHue aToMa ¥ aTOMHOTO sijpa 7 https://resh.edu.ru
DJeMeHThl KBaHTOBOH (pr3HKH 9 1 https://resh.edu.ru
Bcenennas

11
N3 Hux:
Bcenennas 11 1 1 https://resh.edu.ru

‘ Pe3zepsnoe epemsa 5
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