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IHHOACHUTEJIbHASA 3AITMCKA

Ha3zBanue npenmetHoit obnactu — EcTecTBeHHOHAYYHBIC TTPEMETHI.
Hazpanwue yueOHOTrO npenmera — Ousnka.
YpoBeHb 00pazoBaHus — OCHOBHOE 0011Iee 00pa3oBaHUE.

CopepxaHuie MporpaMMbl HalpaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHOHAYYHOM TI'PaMOTHOCTH
yYalmxcss U OpraHU3allii0 W3Y4YeHHs] (PU3UKH Ha JEATCIIbHOCTHONW OCHOBE. B Hell y4uTHIBAIOTCS
BO3MOKHOCTH TipeaMera B peanuzanuu TpedoBanuii PI'OC OOO x miaHUpyeMbIM JTUYHOCTHBIM U
METaIpeAMETHBIM pe3yJbTaTaM OOYYEHHS, a TaKXKe MEXKIPEIMETHbIE CBS3U €CTECTBEHHOHAYYHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

Kypc ¢buszukn — crucreMoo0pasyromuii 1jis €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MTOCKOJIBKY
(dbu3HUecKre 3aKOHBI JIS)KAT B OCHOBE IIPOIECCOB U SBIICHUH, N3y4aeMbIX XUMHEH, ONOJIOTHEH, aCTPOHO-
MUeH U puznueckor reorpadueii. dusmka — 3TO NMPEAMET, KOTOPBIH HE TOJBKO BHOCUT OCHOBHOM
BKJIaJl B €CTECTBEHHOHAYYHYIO KApTHHY MHUpPa, HO M MPEIOCTAaBISET Hambojee SICHbIe 00pa3Ilbl
MPUMEHEHUS] Hay4YHOTO METOJa MO3HaHMs, T.€. CIoco0a MOJyuyeHHUs JTOCTOBEPHBIX 3HAHUI O MHpe.
Hakonern, ¢pu3znka — 3T0 npeameT, KOTOPbIA HapsiAy ¢ APYTMMH €CTECTBEHHOHAYYHBIMH MpeaMeTaMu
JOJKEH JaTh LIKOJIBHUKAM MpeJcTaBieHne 00 yBIIEKaTeIbHOCTH HAYYHOT'O MCCIICIOBAaHUS U PAJOCTH
CaMOCTOSITEJIBHOTO OTKPBITUS HOBOTO 3HAHUS.

Opna U3 riaaBHBIX 3a7a4 (U3HUECKOro 00pa3oBaHMs B CTPYKTYpe 00IIero oopa3oBaHusi COCTOHUT B
(hOpMUPOBAHUH €CTECTBEHHOHAYYHOW IPAMOTHOCTH M MHTEpeca K HayKe Y OCHOBHON MaccChl 00ydaro-
IIMXCS, KOTOPBIE B JaJIbHEHIIIEM Oy IyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX chepax aesrensHocTU. Ho He
MeHee BaXXKHOHM 3ajaueil SBISETCSA BBIABIICHHMEC W MOJATOTOBKA TAJIAHTIMBEIX MOJOIBIX JIFOACH IS
MIPOJIOJKEHKS 00pa30BaHMS U TadbHEHIIEH PO eCCHOHAIBHOM IESITEIIBHOCTH B 00JIACTH €CTECTBEHHO-
Hay4HBIX HCCIEAOBAHUN M CO3/JaHHHM HOBBIX TeXHOJOTuH. COrjiacHO MPHUHATOMY B MEXKIyHAPOIHOM
coobiiecTBe omnpeaeneHuio, «EcTecTBeHHOHaydyHas TIpPaMOTHOCTh — 3TO CIIOCOOHOCTh YeIOBEKa
3aHUMAaTh AKTUBHYIO TPAXIAHCKYIO MO3UIMIO MO OOIIECTBEHHO 3HAYMMBIM BOIMPOCAM, CBSI3aHHBIM C
€CTECTBEHHBIMU HAYKaMH, U €ro TOTOBHOCTh HHTEPECOBATHCS ECTECTBEHHOHAYUYHbIMU UiesiMu. Hayuno
TPaMOTHBIN YEJIOBEK CTPEMUTCS Yy4acTBOBATh B apryMEHTUPOBAHHOM OOCYXICHHH TMpoOIieM,
OTHOCSIIIIUXCST K ©CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM, 4YTO TpeOyeT OT Hero CJleayrolInx
KOMIICTCHTHOCTCH:

1. HayuyHO OOBSICHSTH SIBJIICHUS,

OLIEHUBATh U IOHUMATh 0COOEHHOCTH HayYHOI'O UCCIIEI0BaHMUS,

3. HHTEpIpPEeTUPOBATh JAaHHBIE U MCIIOJIb30BaTh HAYYHBIE I0KA3aTEILCTBA IS TTOTYICHHUS
BBIBOJIOB.

N

N3yuyenune pu3uku criocoOHO BHECTH pELIAloNIMil BKJIaA B (OpMHpPOBaHHE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH 00YYarOLIUXCSl.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «®U3UKA»

Llenu n3ydenus: pu3Mku Ha ypoBHE OCHOBHOTrO 00Iero obpasoBaHus ompeneneHsl B Konuenuu
npenojaBaHus ydeOHoro mnpenmMera «®Pusznuka» B 00pa3oBaTeibHBIX oOpraHuzanusx Poccuiickoi
denepanun, peaaTu3yIINX OCHOBHBIE 00111e00pa3oBaTeIbHbIe TPOrPAMMBI, YTBEPKAEHHOHN pelIeHreM
Konnernn MunuctepctBa npocsemierus: Poccuiickoit @eaepannu, mpoTokot ot 3 nekadbps 2019 r. Ne
[1K-4BH.

[enu nzydyenus pusuku:

e IpHOOpeTEeHNEe UHTEPECa U CTPEMIICHHS 00YJarOIIMXCs K HAYYHOMY U3YYEHUIO PUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;



e pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOE MO3HAHUS U (POPMHUPOBAHNE
HCCJIEI0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOLIUM SIBICHHSM;

o opMHpOBAHNE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa U3Y4YEeHUsI OCHOB CTPOCHUS MAaTEPHH
U (pyH/IaMEHTAIbHBIX 3aKOHOB (PU3UKH;

o opMHpOBaHKE MPEACTABICHUH O PO (PU3UKH ISl PA3BUTHSL IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUi;

e pa3BHUTHE MPEICTABICHUI 0 BO3MOXKHBIX cpepax Oyayieil mpodeccuoHanbHON e TeNTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JlaJIbHEHIIEMY O0y4EHHIO B 3TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IC ITUX LIS Ha YPOBHE OCHOBHOT'O O6H.[CFO O6p330BaHI/I$I o0OecrieunBaeTcs pE€IICHUEM
CJICAYIOIIUX 3aaa4:

e IpHOOpETEHKE 3HAHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MCXaHUYECKUX, TCTUIOBBIX,
ANEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e IPUOOPETEHIE YMEHUH OIUCHIBATh U OOBSICHATH (PU3UUCCKUE SIBIICHUS C UCIIOJIb30BAHUEM
MIOJTYYCHHBIX 3HAHHIA;

e OCBOCHHE METO/IOB PEIICHUSI TPOCTEHIINX pacYETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3MUCCKUX
MoJIeIieH, TBOPYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMCHHI HAOJIIOIATh MPUPOIHBIC SABJICHUS U BBIIOJIHSITD OIBITHI, JA0OpaTOPHBIC
paboOThI U IKCTIEPUMEHTAIBHBIC UCCIIETOBAHMSI C UCIIOIb30BAHUEM U3MEPHTEIBHBIX
puOOpoOB;

e OCBOCHHUE MPUEMOB pabOThI ¢ HH(pOpMaIuel (GU3NIECKOro CoAepPIKaHMUs, BKITFOUAs
UHGOPMALIHIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3MKH; aHAIN3 U KPUTHIECKOE OI[CHUBAHUE
nHpopmanuu;

¢ 3HAKOMCTBO €O cepaMu podhecCHOHATLHOU IeATSIIEHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTIKEHHSIX (DPU3UUECKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usmuka sBiasercss 00s3aTENbHBIM TMPEAMETOM Ha YPOBHE
OCHOBHOT0 00111eT0 0Opa3zoBanusl. JlaHHas MporpaMMa npeaycMaTpuBaeT u3yueHne Pu3nku Ha 6a30BoOM
YpOBHE

Knaccnl KosmmyecTBo yacoB KoanuecrBo Bcero yacos 3a
B HeJeJII0 Y4eOHBIX Heledb Y4eOHBIi rojg
7 2 34 68
8 2 34 68
9 3 34 102




IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

Uzyuenue ydyeOHoro mpenmera «®dusmka» Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHUS JOJKHO
o0ecrieunBaTh JOCTH)KCHHE  CIAYIONUX  JMYHOCTHBIX, METANPEJAMETHBIX U  IPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomuqe(:lcoe eocnumaHnue:

e IPOSIBJICHHE UHTEpECa K HUCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKON (pU3NYECKOM
HAYyKH;
e [IEHHOCTHOE OTHOUICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

Fpam@ancxoe u nyoeno-upagcmeennoe eocnumanue.:

¢ 'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B O6CY)KI[€HI/II/I O6H.I€CTBCHHO'3H3‘II/IMBIX U OTHYCCKHUX
HpO6J'ICM, CBsA3aHHBIX C IMPAKTHUYCCKUM IIPUMCHCHHEM I[OCTI/I)KCHI/II‘/'I (I)I/ISI/IKI/I;
¢ OCO3HAHUC BAXKHOCTHU MOPAJIBHO-3THYCCKUX IMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOFO.

Icmemuueckoe eocnumanue:

e BOCIIPUATUE ICTETUUECKUX KaueCTB PU3NUECKON HayKu: €€ rapMOHUYHOTO [TOCTPOECHMUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH.

Helmocmu HAYYHO20 NO3HARUA:

* OCO3HAHME IICHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBEI
Pa3BUTHUS TEXHOJOTUMN, BaKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;
e Pa3BUTHUE HAYYHOMH JII0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKON AESITEIbHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:

e OCO3HaHHE IIEHHOCTH 0€3011acHOr0 00pa3a MKU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUpE,
BKHOCTH TIPAaBMJI 0€301MMaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JIOPOTax, C JIEKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

e c(hOpMUPOBAHHOCTH HaBBIKA peIIeKCHU, MPU3HAHUE CBOETO MTpaBa Ha OMMOKY U TAKOTO e
mpaBa y JIpyroro 4yeaoBeka.

Tpyooeoe éocnumanue:

e AKTUBHOE YJacTHe B PEIICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbHU, IIKOJIbI, TOPOJia, Kpasi)
TEXHOJIOTHYECKON U COIMANIbHON HAMPaBICHHOCTH, TPEOYIOMINX B TOM YHCIIE U PUINYECKUX
3HAHUM;

e HHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PU3HUKOIL.
Jkonozuueckoe 6ocnumanue:
e OPHEHTAIIMS HA IPUMEHEHUE (PU3MUECKUX 3HAHUM JJIs pelIeHus 3a1a4 B 00JacTu
OKpY’Karollen cpeJibl, JIaHUPOBAHUS TOCTYNKOB U OIIEHKH MX BO3MOKHBIX MOCIIEACTBHM
JUISL OKPYKAIOLIEH cpenbl;

* OCO3HAHME TTI00AIBHOTO XapaKTepa KOJIOIHUYECKUX IPOOIeM U IyTel UX PEeLICHHUs.

Aoanmayusa o0yuaruie2oca K U3MeHAIOUWUMCA YC108UAM COUYUATNbHOU U RPUPOOHOIL CPEObL:



e TOTPEOHOCTH BO B3aMMOICHCTBHUH TPH BBHITTOJTHEHUHU UCCIICIOBAHUI M MPOEKTOB (pr3UUECKON
HaIMpaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHUX;

e [TIOBBIIIICHUC ypOBHSI CBOGI71 KOMIICTCHTHOCTHU t-1611)63 HpaKTI/I‘-IeCKYIO JACATCIIBHOCTD,

e TOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHH, B TOM YHCIIe (POPMYIUPOBATH UJIEH, TTOHITHS,
TUIIOTE3BI O (1)I/I3I/ILICCKI/IX 06’b€KTaX U ABJICHUAX,

e OCO3HaHUE AePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH;

e IUIAHUPOBAHKE CBOETO PA3BUTHUS B IPHOOPETCHUN HOBBIX (PM3NUECKUX 3HAHUM;

e CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3H IPUPOIBI, OOIIECTBA M SdKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

e OIICHKA CBOUX JICMCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEAY, BOBMOXKHBIX II100aTbHBIX
MMOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcaibHbIe O3HABATEIbHbIE el CTBUS

ba3zoevie nocuueckue oeiicmeusn:

e BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbBIC PU3HAKU OOBEKTOB (SIBJICHHIA);

e YyCTAHABJIMBATH CYIICCTBCHHBIN MPU3HAK KJIacCU(DUKAIIMH, OCHOBAHUS [Tl 0000IIECHUS U
CpaBHEHHWSI,

e BBISIBJISITh 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B PACCMAaTPUBACMBIX (haKTaX, JTaHHBIX U
HAOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

e BBISIBJISITH IPUYHHHO-CIICACTBCHHBIC CBSI3U MTPH NU3YYCHUH (DU3UUICCKUX SBJICHUI U ITPOIIECCOB;
JIeNIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM JCYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUYCHUH,
BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3IX (PU3UUYSCKUX BEIUYHH;

e CAMOCTOSITENILHO BBIOMPAThH CIIOCO0 penieHus yueOHoi (pusnueckoi 3agaun (CpaBHEHHE
HECKOJIBKUX BapUAHTOB PEIICHUS, BRIOOP HarboJIee MOIXOISAIIETO ¢ YIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

e HCITOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0OBATEIbLCKHI HHCTPYMEHT MTO3HAHNS,

e IPOBOJIUTH IO CAMOCTOSITEIHHO COCTABIICHHOMY IJIAHY OTIBIT, HECIIOKHBIN (pU3NdecKuit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NUECKOTO SBJICHHUS;

e OLICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOTYISHHYIO B X0O/I€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

e CAMOCTOSITENTLHO (POPMYTUPOBATH 00OOIIEHHS U BHIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJTI0ICHUS, OTBITA, UCCIICIOBAHMUS;

e IPOrHO3UPOBATHh BO3MOXKHOE JalibHEHIIIee pa3BUTHE GPU3NUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

e IPUMEHSTDH PA3TUYHbIE METObI, HTHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpe MH(popMaIuu
WM JAHHBIX C YYETOM MPEASIOKEHHOM yueOHoM pu3ndeckoi 3a1auu;

e AaHAJIM3UPOBATh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3TUYHBIX BUIOB U
dbopM mpeacTaBIeHNUS;

* CAMOCTOSITEIILHO BBIOMPATh ONTHUMAJIBHYIO (OPMY IpeACTaBIeHU HHPOPMALIUU U
WITIOCTPUPOBATH pPelIaeMble 3a1a9i HECTIOKHBIMU CXeMaMH, TarpaMMaMu, HHOW
rpaduKoil 1 X KOMOUHALIUSAMHU.

YHHBepcaHLHLIe KOMMYHHUKATUBHBIC JeHCTBUA

Obwenue:



e B X0J1¢ 00CYXICHHS y4eOHOT0 MaTepHalia, pe3yJbTaToB JJA0OPAaTOPHBIX PAabOT M IPOEKTOB
3aJaBaTh BOMPOCHI 0 CYIIECTBY 00CYK/1aeMOil TeMbI U BHICKA3bIBAaTh UJCH, HAIICJICHHbIE Ha
peleHne 3a7a9u 1 MoJIepKaHue 0JIaroKenaTeIbHOCTA OOIICHMS;

e COTIOCTABJIATH CBOU CYXKJICHHUS C CYKACHUSIMH JIPYTUX YYaCTHUKOB JAHAaliora, OOHapy>KUBATh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

e BBIpAXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e TyOJIMYHO MPEICTABIATEH PE3YIbTATHI BBIMOJIHEHHOTO (PU3NYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCJIEJIOBAHMUSI, IPOEKTA).

Coemecmnasn oeamenpHocms (COmpyOHUYECME0):

e IOHUMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHAMBHUIYAIHHON paObOTHI IPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpOoOIeMBbI;

e IPUHUMATB 1IEITH COBMECTHOM JIESITEIbHOCTH, OPTaHHU30BBIBATh JICHCTBUS TI0 €€ JOCTHIKECHHIO:
pacmpeaensaTh Poiau, 00CYKIaTh MPOIECCH M Pe3yIbTaThl COBMECTHOM paboThI; 060011IaTh
MHEHHS HECKOJIBKUX JIFOJICH;

e BBITIOJIHSATH CBOKO YaCTh Pa0OTHI, TOCTHTasi KAYECTBEHHOTO Pe3ybTaTa 10 CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICUCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

e OI[CHMBATh Ka4eCTBO CBOCTO BKJIa/(a B OOIIUI MPOIYKT MO KPUTSPHUSIM, CAMOCTOSTEIILHO
c(OpPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUSI.

yHI/IBepcaJIbele PEryJasiTUBHBLIC JedcTBUA
Camoopzanus'auu}l:

e BBISIBJISITH NTPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUSIX, TPEOYIOMINX [T PEIICHHS
(bu3nUecKrux 3HaHUM;

e OPUEHTUPOBATHCS B PA3JIMYHBIX ITOAX0/1aX MPUHATUS PELICHUHN (MHAUBUAYAIbHOE, IPUHATHE
pelLleHUs B IpyIe, IPUHATUE PEIIEHUH rpyMIoi);

e CAMOCTOSITEIILHO COCTABIIATH AJITOPUTM pPEIICHUsT PU3NIECKON 3aJauu HITH IIJIaHa
UCCIIEIOBaHMS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEIICHU;

e Ie1aTh BBIOOP U OpaTh OTBETCTBEHHOCTh 3a PELICHHE.

Camoxonmpons (peghrexcus):

e 1aBaTh aJI€KBATHYIO OLIEHKY CUTYallMU U MpeJlaraTh IjaH €€ N3MEHECHHUS,

* OOBSICHATD PUYMHBI JOCTHXKEHUS (HETOCTUKEHNUS) pe3yIbTaTOB JIeATEIbLHOCTH, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY;

e BHOCUTH KOPPEKTHUBBI B ICATEILHOCTD (B TOM YHCJIE B XOJ BBHITIOJIHEHUS (PU3UIECKOTO
MCCJIEIOBAHMSI UJTU TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENbCTB, N3MEHUBILIUXCS CUTYALIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YbTATA LEIH U YCIOBUSIM.

9M0l{u0HaJlebllz Unmeslyiekm:

e CTaBUTh ce0s1 HA MECTO JIPYrOro YeI0BeKa B X0JI€ CIIOpa WIN JAUC KyCCUU HAa HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

Ilpunamue ceéa u opyzux:

e IpU3HABaTh CBOE IIPABO HA OUIMOKY MpPH pelieHnr (U3NUECKUX 3a7ad WK B YTBEPKACHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYroro.



INPEAMETHBIE PE3YJIbTATbHI

7 KJIACC

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

e UCTIOJIb30BaTh MOHATHUSA: (PU3UUECKHE U XUMUYECKHUE SIBICHUS; Ha0II0IeHUE, SKCIIEPUMEHT,
MO/IEIb, TUTIOTE3a; €ANHUIIBI (PU3UYECKUX BETMYMH; aTOM, MOJIEKYJIa, arperaTHble
COCTOSTHUS BellecTBa (TBEPI0E, XKHUIKOE, Ta3000pa3HOE); MEXaHUUECKOE JIBYKEHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, IPSMOIMHEWHOE), TPAEKTOPHSI, paBHOICHCTBYIOILAs CUII,
nedopmanus (ynpyrasi, iaacTHuecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e paznuuaTh siBreHUs (auddy3us; TeI0Boe IBMKEHUE YACTULL BEIIECTBA; pABHOMEPHOE
JBUKEHHE; HEPABHOMEPHOE JIBM)KEHHE; MHEPLIMS; B3aUMOJICHCTBHUE TEJl; pABHOBECHE
TBEPABIX TEJI C 3aKPEIJIEHHON OChIO BpALICHHUS; IIepeadya JaBJICHHUS TBEPIABIMU TEJIAMH,
KUAKOCTAMHU U Ta3amMu; aTMochepHOe aBlieHUE; TIaBaHUE Tell; IPeBPaLICHUS
MEXaHUYECKOM 3HEPTUHN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE PUZNYECKOE SBIICHUE;

e PacIl0O3HABATh MPOSBICHUE U3YUYECHHBIX (PU3NYECKUX SBJICHUN B OKPYKaIOILIEM MUPE, B TOM
yrcie GU3NYECKUe SIBJICHUS B IPUPOJIE: MPUMEPHI IBIXKEHUS C PA3TUYHBIMU CKOPOCTSIMH B
YKUBOM U HEXXUBOW MPUPOJIE; AEMCTBHE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE
aTMoc(epHOro JaBiIeHHs Ha )KUBOM OpraHU3M; IJIaBaHKUe PBIO; pbIYard B Telle YeJIOBeKa;
IIPYU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 337auy B YU€OHYIO, BBIICIATH CYILIECTBEHHBIE
CBOICTBa/MpU3HAKY (PU3NUECKUX SBIICHUM;

e OITMCHIBATh U3yYCHHBIE CBOWCTBA TEJ U (PU3NUYECKUE SBICHUS, HCIIONB3YS (PH3NUECKUE
BEJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEIIHSS CKOPOCTH,
CUJIa YIIPYTOCTH, CUJIA TSKECTH, BEC TeJla, CUJIa TPEHUs, AaBiieHue (TBEPAOro Tena,
KUJKOCTH, Ta3a), BRITAJIKUBAIOIIAs CHIIa, MEXaHWYecKasi paboTa, MOUTHOCTh, TJIEYO CUIIBI,
MOMEHT CHJIBI, KOO (HUIMEHT IOJIE3HOTO JICHCTBHUS MEXaHU3MOB, KHHETHYECKAs M TOTEHIH-
aNbHAas SHEPTusl); IPU OMHMCAHUU PABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3yEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI PU3NYECKUX BETMYHMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PM3MUYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH;

* XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U MTPOLECCHI, UCIOb3Ys MTPaBUiIa
CJIOKeHUs cuJl (BIOJIb OJHOM MIPsiIMOiN), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MIPAaBHUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM 3HEPTuu; IpU 3TOM J]aBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3allUChIBATh
€ro MaTeMaTUUYECKOE BBIPAKEHHUE;

¢ O0BSACHATH (PU3NYECKUE SIBIEHMUSI, IPOLIECCHI U CBOMCTBA TE€J, B TOM UUCIIE U B KOHTEKCTE
CUTYyalil TPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbIABIATh NIPUUMHHO-CIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHUX IaroB ¢ ONOpoi Ha 1—2 U3ydyeHHBIX
CBOICTBa (PU3MYECKUX SBIECHUHN, PU3NIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 33/1a4u B 1—2 1elcTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
¢u3nyeckre BeIMYUHBI: HA OCHOBE aHaJIM3a YCIIOBUS 3a/1a4M 3allMChIBaTh KPAaTKOE yCIOBHUE,
MOJICTaBIATh PU3NYECKUE BETMYHHBI B (POPMYJIIbI U TPOBOJUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIE TaHHBIE, HEOOXOUMBbIE IS PELICHU 3aja4, OLEHUBATh PEAUCTUYHOCTh
MOJTYYCHHOW (PU3MUECKON BETUYNHBI;

e Pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh IPU NOMOIIU (PU3HUECKUX METO/IOB; B
ONMCAHUU UCCIIEJOBAHMSI BBIJCNATH IPOBEPSEMOE MPEATNIONOKEHHE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAaXOAUTh OMMOKU B XOJI€ OMBITA, IeaTh
BBIBO/IbI 110 €T0 pe3yNbTaTaM;

e IIPOBOJIUTH OTIBITHI 110 HAOIIOJCHUIO (DU3UYECKHX SIBICHUH UM (PU3NYECKUX CBOMCTB TEI:
dbopMynupoBaTh MPOBEPSEMBIE TPEINTOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPETI0KEHHOTO
000py/I0BaHus, 3aMMCHIBATh XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBL;



* BBITIOJTHATH NPSIMBIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CHIIbI U
TEMIIepaTyphl ¢ UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIU(PPOBBIX MPUOOPOB; 3aUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;

e IPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (prU3MuecKoi BETMUYUHBI OT IPYToil ¢
HCII0JIb30BaHUEM MPSAMbIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JABIKYILETOCs Tela
OT BPEMEHHU JIBUKEHUS TeJla; CUIIbl TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00paboTKH
IIOBEPXHOCTEHN TeJl M HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIA I COTIPUKOCHOBEHUS TE,
CHJIBI YIIPYTOCTH OT YAJMHEHUS NPYKUHBI; BBITAIKHBAIOILEH CUIIBI OT 00bEMA MOTPYKEHHON
YaCTH TeJa U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TENa, OT TIIyOHHBI,
Ha KOTOPYIO OTPYKEHO TEJI0; YCIOBUM IIaBaHUs Te€J, YCIOBUN paBHOBECHUS pbluara u
0JIOKOB); y4acTBOBATh B IUIAHUPOBAHUH Y4EOHOTO UCCIIEIOBAaHUS, COOMPATh YCTAHOBKY H
BBINOJIHATH U3MEPEHMUSL, CIIeAYs MPEATIOKEHHOMY IUIaHy, PUKCHUPOBATh PE3YJIbTAThI
MOJYYCHHOM 3aBUCUMOCTH (PU3UUECKUX BEITMYUH B BUE MPEUIOKEHHBIX TaOIHIL U
rpauKoB, JeJIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIECOBAHUS;

e IIPOBOJIUTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEITMYUH (IUIOTHOCTH BEUIECTBA KUAKOCTH H
TBEPJIOTO TeJIa; CUJIa TPEHUS CKOJIbKEHNUS; JaBJICHUE BO3/1yXa; BhITAIIKMBAIOLIAS CUJIA,
JeMCTBYIOIAs Ha OTPYKEHHOE B )KUIKOCTH TEJ0; KO3 PHUINEHT MOJIE3HOTO JeHCTBUS
IPOCTBIX MEXaHU3MOB), CIeysl IPEI0KEHHOW HHCTPYKLIMU: TIPU BBIIIOJHEHUN U3MEPEHUI
coOuparh SKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE HCKOMOW BETTMYMHBIL;

e COOJIIOIaTh IIPAaBUJIA TEXHUKH OE€30IaCHOCTU IPU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;

e YKa3bIBaTh IPUHIUIIBI JEUCTBUS IPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETP, COOOLIAIOIIUECS COCY/IbI, OapOMETp, pbluar, MOABM)KHBIA U HETIOIBUKHBbIIHI
0JI0K, HAaKJIOHHAs! IJIOCKOCTb;

* XapaKTEepPU30BATh NPUHIMIIBI I€HCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOMCTB €
ONOpOM Ha UX ONMMCaHUsA (B TOM YMCIIE: MOJIUIUITHUKH, YCTPOMCTBO BOJIOIPOBO/A,
THJIPABINYECKUH Mpecc, MaHOMETP, BEICOTOMED, OPIIHEBOW HACOC, APEOMETP), UCIIONb3Ys
3HAHUS O CBOWCTBaX (PU3NYECKUX SIBICHHIA U HEOOXOMMbIe (PH3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJIUTH MPUMEPHI / HAXOAUTH UHPOPMALIHIO O TPUMEPAX MPAKTHYECKOTO UCTIONH30BAHUS
¢u3nUecKrx 3HaHUH B MOBCETHEBHOM JKU3HU 7151 oOecrieueHus: 0€301MacHOCTH PU
oOpailileHuu ¢ mpudopamMu U TEXHUYECKUMHU YCTPONCTBAMU, COXPAaHEHUS 3/J0POBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKpY Karollei cpene;

e OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(POPMAIIMK B ceTH VIHTEpHET B COOTBETCTBUH C 3aJJaHHBIM
IIOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U IIYTEM CPAaBHEHUS Pa3IMYHbIX
MCTOYHUKOB BBIIEIATh HH(POPMaIINIO, KOTOpas ABISETCS MPOTUBOPEYUBON MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

e ICTIOJIb30BaTh MY BBINOJIHEHUN YUEOHBIX 33/1aHUN HAyYHO-TIONYJISIPHYIO JIUTEPaTypy
(bU3MUecKOro coiepkaHus, CIpaBOUHbIE MaTepHaiIbl, peCcypchl ceTH MIHTepHeT; BlaeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OAHON 3HAKOBOI
CUCTEMBI B IpYTYIO;

e CO3/IaBaTh COOCTBEHHBIE KpPAaTKUE MMChbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpMaIK (PU3MYECKOro COJepKaHUs, B TOM YHUCIE MyOIMYHO JenaTh
KpaTKHe COOOIIEHUs O pe3yabTaTax MIPOEKTOB WK yUYEeOHBIX HCCIEI0BaHUM; IPU ATOM
IPaMOTHO MCHOJIb30BaTh U3yYSHHBIH MOHATUIHHBIN anmnapat Kypca (PU3HMKH, COITPOBOXKIAThH
BBICTYIUICHHE MTPE3EHTALNEM;

e IIPY BBIMIOJTHEHUN YYEOHBIX MPOEKTOB U UCCIIEOBAHUN paclpeaenaTh 00sS3aHHOCTH B IPyIIIe B
COOTBETCTBUU C ITOCTABJICHHBIMH 33/1a4aMH, CJIEUTh 3a BBHIIIOJHEHUEM I1JIaHa JIEHCTBUH,
a/IeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJl B I€ATEILHOCT TPYIIIBI; BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMOJIEHCTBHE, YUUTHIBasi MHEHHE OKPYXKAIOIIHX.

8 KJIACC

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTb Y
o0OyJaromuxcst yMEHH:



* FICTIOJIB30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE TBM)KEHUE aTOMOB M MOJICKYI,
arperaTHBIC COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKIE U aMOp(HBIE Tella, HACBIIICHHBIA 1
HEHACBHIIIICHHBIN Tap, BIAKHOCTh BO3/IyXa; TEMIIEpaTypa, BHYTPCHHSISI SHEPTUsI, TETUIOBOM
JIBUTATEIIb; DJIEMEHTAPHBIN AIEKTPHUUSCKUI 3apsijl, HIEKTPUIECKOE TI0JIe, IPOBOHUKH U
JUDIICKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUIECKHI TOK, MATHUTHOE TI0JIE;

e pa3MYaTh SIBJIICHUS (TEIUIOBOE pacIIMpeHue/cKaThe, TeIIoNnepeada, TeIoBOe paBHOBECHE,
CMauyMBaHHE, KaIWUISIPHBIC SIBICHUS, HCIIApEeHUe, KOHICHCAllNs, TIaBJICHHUE,
KpHUCTauu3anus (0OTBepAeBaHue), KUTICHNE, TeIuIonepenava (TerIonpoBOIHOCTS,
KOHBEKIIHS, 3TYUCHHUE); IEKTPU3ALN Tell, B3AUMOACHUCTBHUE 3apsAA0B, ICHCTBHS
AJNEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBHE MAarHUTOB, JICHCTBHUE
MarHUTHOTO TIOJISl Ha MMPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHS ) IO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JICMOHCTPUPYIONIUX JaHHOE (PU3HYECKOE
SIBJICHUE;

e PacIIO3HABATh MPOSIBIICHHE NU3YUYCHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MUDPE, B TOM
qucie (Pu3nYecKue SBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSDKEHHUE U KaIMJUISIPHBIC
SIBJICHHS B IPUPOJIC, KPUCTAILIBI B pUpoie, u3ryueHre CoHIa, 3aMep3aHie BOJIOEMOB,
MOpCKHE OpH3bI, 00pa30BaHHUE POCHI, TYMaHa, MHES, CHETa; SJICKTPHUYCCKUE SBIICHUS B
aTMocdepe, IEKTPUIECTBO KHUBBIX OPIraHU3MOB; MATHUTHOE 1T0JIe 3eMITH, Ipeii( MO0 COB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HU HA 3eMile, MOJIIPHOE CHSTHUE; TIPU 3TOM MEPEBOIUTH
NPaKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJICISATh CYIIIECTBEHHBIC CBOMCTBA/IPHU3HAKH
(bu3NYECKUX SIBICHUH;

e OITUCHIBATh M3YyYCHHBIC CBOWCTBA TeJ U (PU3NYCCKUE SBJIICHUS, HCIIOJIB3YS (PU3UUCCKUE
BCJIMYMHEI (TEMIIEpaTypa, BHYTPEHHSS SJHEPTHsI, KOJTHMYECTBO TEILIOTHI, yACIbHAS
TEIIOEMKOCTh BELIECTBA, YACIbHAs TEIUIOTA TUIABJICHHUS, YACIbHAs TEIUIOTA
napooOpa3zoBaHus, yAelbHas TEIUIOTa CrOPAaHUs TOTUINBA, KO GUIIMEHT TOJIE3HOTO
JICHCTBUS TEIJIOBOIM MalllMHbI, OTHOCUTEJIbHAS BIAYKHOCTh BO3/yXa, DJICKTPHUYCCKHI 3apsij,
CHJIa TOKA, SJICKTPUIECKOE HAPSHKEHHUE, CONPOTHUBIICHHE IPOBOTHHIKA, YICIBHOE
COIIPOTHBIICHUE BELIECTBA, pa00Ta U MOIIHOCTD JIEKTPHUECKOTO TOKA); TIPU OMUCAHUHU
MPABHJIBHO TPAKTOBATh PU3NICCKUI CMBICI UCIIOJIb3YEMBIX BETHUNH, 0003HAYCHUS U
eAVHUIIBI PU3NYECKUX BETUUHH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTHMH BEITUIHMHAMH, CTPOUTH IPaQUKH N3YUIEHHBIX 3aBHCUMOCTEH
bu3HYECKUX BENNYHH;

e XapaKTEepPU30BaTh CBOWCTBA TeJ, (GPU3NIECKHE SBICHUS U MPOLIECCHI, HCIIOIb3yS OCHOBHBIE
MOJIO’KEHHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPUH CTPOSHUS BEIIECTBA, IPUHIIUIL
CYMEPIIO3UITNH ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3apsija, 3akoH Oma
JUTS yd9acTKa 1emnu, 3akoH Jxoyns - JIeHia, 3akoH COXpaHeHHUs YHEPTHH; PU 3TOM /1aBaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIIMCHIBATh €0 MaTEMaTHYECKOE BBIPAKEHUE,

¢ O0BSACHATH (PU3NYECKHUE TPOIIECCHI M CBOMCTBA Tell, B TOM YHCIIE M B KOHTEKCTE CUTYallui
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABISATH IPUIMHHO-CIICICTBEHHBIC CBS3H,
CTPOUTH O0BsICHEHHE U3 | - 2 TOTUYECKHUX IIaroB ¢ OMOpPOoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA
bu3NIeCKUX SBICHHUHA, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTE; pemarb pacyéTHhIC
3a/1a4u B 2 - 3 nelCTBUS, UCTIOIB3YsI 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H 3alHChIBATh KPATKOE YCIIOBHUE, BHISIBIIATH
HEJOCTaTOK JIAHHBIX JJIsl PEIICHHs 33/1a4H, BBIOMPATh 3aKOHBI H (POPMYITBI, HEOOXOANMMBIE
TUTsL €€ peleHwsl, TPOBOIUTH PAacU€Thl M CPABHUBATH MOTyUYeHHOE 3HaUeHNE (pr3mdecKon
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMH;

e pacrio3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEITUTH MTPH MOMOIIU (PHU3NIECKUX METOJIOB;
HCTIONB3YS ONMCAaHUE MCCIEAOBAHNUS, BBIICTSAThH MPOBEPSIEMOE TPEION0KEHUE, OIEHUBATh
NPaBUIBHOCTP MOPSAKA MPOBEACHUS UCCIIEIOBAHHUS, I€IaTh BEIBOIBI;

e IPOBO/IUTH OTIBITHI 11O HAOIOACHUIO (PU3UUECKUX SBJICHUM UITH (PU3UIECKUX CBOICTB TET
(KanmMJUIIpHBIE SBIICHSI, 3aBUCUMOCTbD JIaBJICHHUS BO3/IyXa OT €ro 00bEMa, TeMITepaTyphl;
CKOPOCTH TIpOIiecca OCTHIBAHUS/HATPEBAHUS IPU U3ITYUYEHUU OT I[BETa U3ITY-
YaroIIEeH/TOTIOMAIOIIEH TTOBEPXHOCTH; CKOPOCTh UCTIAPEHHST BOABI OT TEMIIEPaTyPhI
KUJKOCTHU U TUIOIIATHN €€ MOBEPXHOCTHU; MIEKTPU3ALIUS TET U B3aUMOJICHCTBHE



IEKTPUYECKUX 3apsA10B; B3aUMO/IECHCTBHE IOCTOSIHHBIX MarHUTOB, BU3yaJIu3alus Mar-
HUTHBIX I1OJIEW MOCTOSHHBIX MarHUTOB; AEHCTBHS MAarHUTHOT'O T10JIS1 HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AIEKTPOABUTATENSI IOCTOSHHOIO TOKA):
(bopMynHpoBaTh MPOBEPSAEMbIE PEAIIONIOKEHHS, COOUPATh YCTAHOBKY U3 MIPEI0KEHHOTO
000pyI0BaHUS; OMUCHIBATH XOJI OIBITA M (HOPMYITUPOBATH BHIBOJIBI;

e BBINOJIHATH NIPSAMBIE H3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/1yXa, CHIIbI
TOKa, HANPSKEHHUS C UCIOIH30BAHNEM aHAIOTOBBIX MPHUOOPOB U JATYMKOB (PU3NIECKUX
BEJIMYMH; CPABHUBATh PE3yJbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCONIOTHOM
HOTPEIIHOCTH;

e IIPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (pU3MUEeCcKON BEIMUYUHBI OT IPYToil ¢
MCII0JIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTUBIICHUS IIPOBOJIHUKA OT €T0
JUIMHBI, IIOIIAAH ITONIEPEYHOr0 CEYECHUS U YIEIbHOTO COIPOTUBIICHUS BEIECTBA
IIPOBOJHMKA; CUJIbI TOKA, MYILEr0 Yepe3 IPOBOJHUK, OT HANPSKEHUS HA IPOBOIHUKE;
UCCJIEIOBaHKE IIOCIIE0BATENBHOTO U apajIeIbHOTO COEJMHEHUH IPOBOAHUKOB):
IUIAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIENYS
IPEJI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl OJYYEHHOM 3aBUCHMOCTH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM HUCCIIETOBAHMS;

e IIPOBOJIUTH KOCBEHHbIE U3MEPEHUST PU3NUECKUX BEIUUYMH (yelbHas TeMI0EMKOCTh BEIllECTBa,
COIPOTHUBIIEHUE IIPOBOIHUKA, pa00OTa U MOILHOCTb 3JEKTPUUYECKOT0 TOKA): IUIAHUPOBATh
U3MEpEeHusi, COOUPaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysl PeI0KEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJTMUNHBI;

e COOJIIOIaTh IIPaBUJIA TEXHUKU OE€30IaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;

* XapaKTepHU30BaTh NPUHIUIBI AEUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMUCTB C
OIOPOi Ha X ONHUCAHUsA (B TOM YMCJIE: CUCTEMAa OTOIICHHS JOMOB, TUTPOMETP, [TapoBast
TypOuHa, aMIepMeTp, BOJIBTMETP, CUETIMK HNEKTPHUECKON IHEPTUH, ITEK-
TPOOCBETUTEIbHBIE PUOOPHI, HArPeBATENIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI),
AIIEKTPUYECKHUE NMPEAOXPAHUTENHN; FIEKTPOMArHuT, 3JEKTPOJBUTrATEIb IOCTOSIHHOI'O TOKA),
UCIIOJIb3Ys 3HAHMSI O CBOMCTBAX (PM3MUECKUX SBJICHUN U HE0OXOAUMBIE PU3NYECKHE
3aKOHOMEPHOCTH;

e PaCI03HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA M U3MEPHUTEIbHbBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIM TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATEJIb BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABIISITh CXEMBI
AIIEKTPUYECKHUX LIENEH C MOCNIeI0BATEIbHBIM U NTapajlIeIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasinyas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

e IPUBOJUTH MPUMEPBI/HAXOAUTH HH(POPMALIHIO O TPUMEpaxX MPAKTUUYECKOTO UCIIOIB30BaHUs
¢u3nUecKrx 3HaHUH B MOBCETHEBHOM JKU3HU s oOecnieueHus: 0€30MacHOCTH MPU
oOpailileHuu ¢ mpudopamMH U TEXHUYECKUMHU yCTPOWCTBaMHU, COXPAHEHUS 3/I0POBBS U
COOJTIOJIEHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHUS B OKpY Katolleit cpejie;

* OCYILIECTBIATh MOUCK MHGOpMaluu (U3NYECKOTO COJep:KaHus B ceTH VIHTepHET, Ha OCHOBE
UMEIOLINXCS 3HAHUN U IyTEM CPAaBHEHUS JOIMOJIHUTENBHBIX HCTOUHUKOB BBIACIIATh
nH(pOpMalLKIO, KOTOpas SBJISIETCS MPOTUBOPEUNBOI UIIM MOXKET ObITh HETOCTOBEPHOM;

e FICTIOJIB30BAaTh MPH BHIMOJIHEHUH YUYEOHBIX 33aHUi HAYUYHO-TIOMYJIAPHYIO JIUTEPATYPY
(bu3nYeCcKOro cofepxKaHus, CIpaBOYHbIE MaTepUabl, pecypchl cetu HTepHeT; BianeTh
npruéMaMM KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeHUS, 000011ast nH(OpMAIIHIO
U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJEPKAaHUS, B TOM YHCIIE MMyOJINYHO
IIPEJICTABIISITh PE3YJILTAThI IPOEKTHON WIIM UCCIIE0BATENBCKOMN AEATEIbHOCTH; IIPU TOM
rPaMOTHO MCIOJIB30BaTh U3yUYEHHBIN MOHATHIHBIN anmapaT Kypca QU3UKH, COIPOBOXKAATh
BBICTYIUIEHHUE IIPE3EHTALNEN;

e IIPY BBITIOJTHEHUH YYE€OHBIX MPOEKTOB U UCCIIEI0OBAaHUI (PU3NYECKUX MPOLIECCOB PACIPEIEIISTh
0053aHHOCTH B IPYIIIE B COOTBETCTBUH C TIOCTABICHHBIMH 3a/1a4aMU, CIEIUTh 3a
BBITMIOJTHEHUEM I1JIaHa JIEHCTBUI U KOPPEKTUPOBATh €ro, aIeKBaTHO OIIEHUBATh COOCTBEHHBII



BKJIaJ] B IEATEIHHOCTh TPYIIIbI; BRICTPAUBATh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE,
MPOSIBIIS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

9 KJIACC

[IpenmerHsie pe3ynbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaThb C(HOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:

* FICTIOJIB30BaTh MOHSITHS: CHCTEMa OTCUETA, MaTepralibHasi TOUKa, TPACKTOPHS,
OTHOCUTEIIEHOCTh MEXaHUYECKOTO ABMKCHHUS, AehopMartus (ynpyrasi, IiaacTHuecKkas),
TPEHHUE, IEHTPOCTPEMHUTEIIEHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KU; ICHTP THKECTH;
abCcoIOTHO TBEPOE TEIO, LICHTP TSHKECTU TBEPAOTO TENa, PABHOBECHE; MEXaHUUECKUE
KOJIeOaHUs ¥ BOJIHBI, 3BYK, HH(Pa3BYK H YIbTPa3BYK; JJIEKTPOMArHUTHBIE BOJHBI, IIIKAJIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TATbHO30PKOCTh, CIEKTPHI UCITYCKAHUS U
HOTJIOIIEHHUSI; alb(a, OeTa ¥ raMMa-u3JIy4eHUs, HU30TOIIbI, SiAepHast SHEPreTHKA;

e PA3IMYATh SIBJICHUS (PABHOMEPHOE ¥ HEPABHOMEPHOE MPSMOJIUHEHHOE TBUKCHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE TBU)KEHUE, CBOOOIHOE TIaICHUE TEJ, PABHOMEPHOE
JIBUKCHHE 110 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBIKEHUE, KojeOaTeIpHOe
JIBYDKEHUE (3aTyXarollue U BEIHYKICHHBIC KOJIeOaHMs ), pe30HAHC, BOJTHOBOE JBIIKCHHE,
OTpa’KeHHE 3BYKa, MPSMOJIMHEWHOE PACIPOCTPAaHEHUE, OTPAKECHUE U IPEJIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OCIIOTr0 CBETA B CIIEKTP U CIIOKEHHE
CIEKTPAJILHBIX I[BETOB, TUCIICPCHUS CBETA, €CTECTBEHHAS PaJOAKTHBHOCTh, BOSHUKHOBCHHE
JMHEWYATOro CIEKTPa U3TYUCHUS ) 10 OMMCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SBIICHUE;

e PaCIIO3HABATh MPOSIBIICHUE N3YUCHHBIX (PU3MUYECKHX SBICHUHN B OKPY)KAIOIIEM MUPE (B TOM
guciie GU3NIECKUe SIBICHUS B IIPUPO/IC: TPUIIMBBI U OTIUBEI, ABMKeHUE TuTaHeT CoTHeUHOU
CHCTEMBI, PEaKTUBHOE JIBI)KCHHE KHBBIX OPIaHU3MOB, BOCIIPHITHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICCHHE, CCHCMHYECKHE BOJIHBI, IIyHAMH, 9XO0, I[BETa TEJl, ONTHYCCKHEC SBIICHUS B
pUPOJIe, OMOJIOTUYECKOE ICHCTBUE BUAUMOTO, YIbTPAPHUOICTOBOIO U PEHTTEHOBCKOTO
U3ITy4eHUH; €CTeCTBEHHBIN PaJIMOAKTUBHBIN ()OH, KOCMHUYECKUE JIYIH, PAINOAKTUBHOEC
U3ITy4YeHUE MPUPOJHBIX MUHEPAJIOB; JCHCTBHE PaJMOAaKTUBHBIX U3TyYEHHUI Ha OpraHu3M 4Ye-
JIOBEKa), TIPH ATOM IEPEBOIUTH MPAKTHUYECKYIO 3a71a9y B YICOHYIO, BBIICIATh
CYIIIECTBEHHBIE CBOMCTBA/MPU3HAKHN (PU3NUECKUX SIBICHUM;

e OIMCHIBAThH U3yYCHHBIC CBOMCTBA Te U (DU3UYECKHE SIBIICHUS, UCTIONB3YS (PU3NICCKUE
BEJIMUMHBI (CPEIHSIS U MTHOBEHHAs! CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBUXKEHUH,
YCKOpEHHE, epeMeIeHne, IyTh, YIIIOBasi CKOPOCTbh, CHJIa TPEHHSI, CHJIa YIPYTOCTH, CHJIa
TSOKECTH, YCKOPEHUE CBOOOIHOTO MaIeHus, BEC TeJla, UMITYJIbC Tela, UMITYIbC CHIIBI,
MeXaHH4YeCcKas paboTa U MOIIHOCTb, TOTCHIIUATBHASI SHEPTHUs TEJIa, TIOHATOTO HaJ
MOBEPXHOCTHIO 36MIJIH, TIOTEHITUAIbHAS YHEPTHUS CKATOU MPYKUHBI, KHHETUIECKAs YJHEPTHSI,
MOJTHAS MEXaHWYeCKasl SHEPTHsl, IEPHOJ] U YacTOTa KOJIeOaHH, JUIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, TTOKA3aTeNb MMPEIIOMIICHUS CPEJIbI); TIPH OMTUCAHUH
MPAaBUIILHO TPAKTOBATh PU3NYECKUIT CMBICI UCMIONB3YEMBIX BEIMYMH, 0003HAUYCHHUS U
SMHHIIB PU3NICCKUX BEITUYHH, HAXOAUTh (DOPMYITBI, CBA3BIBAIOIINE TAHHYIO (PU3NICCKYIO
BEJIMUMHY C APYTMMH BEeTUYMHAMU, CTPOUTH IPaPUKU N3yUYEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEITHYHH,

e XapaKTepH30BaTh CBOMCTBA Tell, PU3NUYECKUE SBICHHSI U TTPOLIECCHI, UCTIONB3YS 3aKOH
COXPAaHCHHS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, IPUHIIUTI CYTIEPIIO3UIIHH CHII,
MPUHIIAIT OTHOCUTeNbHOCTH ["anumes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYIIbCA,
3aKOHBI OTPKEHUS U MPEIIOMIICHHS CBETa, 3aKOHBI COXPaHEHUS 3apsIOBOTO H MacCOBOTO
YHCeN MU SACPHBIX PEAKIIUIX; IPH TOM JaBaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3aIACHIBATh €r0 MaTEMaTUIYECKOE BHIPAKCHHE,

* O0BSCHATH (U3NYECKUE TPOIIECCHI M CBOWCTBA TeJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH IPUIMHHO-CIICICTBEHHBIC CBS3H,



CTPOUTH OOBSICHEHUE U3 2—3 JIOrMYECKHX IIaroB ¢ ONOPOoi Ha 2—3 M3yYEHHBIX CBOHCTBA
(bu3nuecKkux sBICHUN, PU3NIECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

e pelIaTh pacYETHBIE 3a/1a4u (ONUPAIOIINECS HA CUCTEMY U3 2— 3 ypaBHEHMI ), UCTIOIb3Ys
3aKOHBI ¥ (POPMYJIBL, CBS3bIBAIOILME (PU3NUECKUE BEITMUYNHBL: HA OCHOBE aHAJIM3a YCIOBHS
3a[aui 3aIUCHIBAaTh KPATKOE yCIOBUE, BBISBIIATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIE,
BbIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAMMBIE JUI PELIEHUS, IPOBOJUTH PACUETHI U
OLICHUBATh PEATTMCTUYHOCTD MOJYYCHHOTO 3HAYCHHS (PU3NYECKON BETMUHUHBL;

e pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh IIPU OMOIIY (PU3MUECKUX METOOB;
UCIIOJIb3YS OIIMCAHUE UCCIEA0BAHNS, BBIIEIATh IPOBEPSIEMOE IIPEAIION0KEHUE, OLIEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHMs, A€IaTh BEIBObI, HHTEPIIPETUPOBATh
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

e IIPOBOJIUTH OIIBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SIBICHUHN UK (PU3NYECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs S3HEPTUU; 3aBUCUMOCTh IIEpH0/ia
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTU NPYKUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJIEOaHUI; IPAMOJIMHENHOE
paclpoCTpaHEHUE CBETa, pa3jioKeHUE Oesoro CBETa B CHEKTP; U3yYEHHE CBOWCTB
n300pakeHHsI B IUIOCKOM 3€pKaJie M CBOMCTB M300payKeHHsI IPeIMETa B COOMPAIONICH JINH3E;
HaOJII0IeHNE CIIJIOUIHBIX U JIMHEWYaThIX CIIEKTPOB U3IYYEHHUsI): CAMOCTOSITENILHO COOUPATh
YCTaHOBKY U3 U30BITOYHOTO HA0Opa 000PYAOBAHUS; OMUCHIBATH XOJ OIBITA M €T0
pe3yibTaThl, GOPMYIUPOBATH BBIBOBI,

e IPOBOJIUTH ITPU HEOOXOIMMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeeNsis CpeIHEE 3HAUCHNE
u3MepsieMoii Benu4nHbI ((PoKycHOe paccTosiHUE cOOMparoIIeii TMH3bI); 000CHOBBIBATH
BEIOOD cIToco0a H3MEPEHUS/ H3MEPUTEITHHOTO TPHOOPA;

e IIPOBOJIMTH UCCIIEI0BAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH C UCIIOJIb30BAaHUEM IPSMBIX
U3MEpEHUH (3aBUCUMOCTh IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBH)KEHUU O€3
HayalbHOM CKOPOCTH; epuo/ia KojaeOaH!i MaTeMaTHYeCKOr0 MasiTHUKA OT JUIMHbI HUTH;
3aBUCHUMOCTH YIJla OTPaKEHMsI CBETA OT yIJla MMaJeHus U yria NpeIoMIICHHs OT yriia
naJieHus): IUIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSATEILHO COOMPATh YCTAHOBKY,
(GuKcHpoBaTh pe3yJabTaThl OJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHJI€ TAOIUIL
U rpaUKoB, J1e1aTh BBIBOBI 110 pe3yabTaTaM HCCIIeIOBaHUS;

e IPOBO/INTH KOCBEHHBIE N3MEPEHUS PU3NYECKUX BETUUHH (CpEIHss CKOPOCTh U YCKOPEHUE
TeJ1a IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOTHOTO Ma/IeHHsl, KECTKOCTh
NPYKHUHBI, KOOPPHUIIMEHT TPEeHUS CKOJIbKEHUS, MEeXaHWdeckas padoTa U MOIIHOCTbD,
4acToTa M MepUo/1 KosleOaHnit MaTeMaTUYeCKOro U MPYKMHHOTO MasTHUKOB, ONITHYECKAs
cuiia coOuparoien JUH3bI, paJlnOaKTUBHBIN (DOH): MIIaHUPOBATh U3MEPEHUS; COOUPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIENYs IPENTIOKEHHON
MHCTPYKILUU; BBIUNCIISATH 3HAUEHNE BEIMUMHBI U aHAIU3UPOBATh MOJYyUYEHHbIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOMU MTOTPETHOCTH U3MEPEHUN;

e cOOIIOAATH MpaBUJIa TEXHUKHU 0€30IaCHOCTHU IpU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHHUEM;

e pa3IMyYaTh OCHOBHBIE IPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJIETIeH: MaTepualibHas TOUKa,
a0COTIOTHO TBEP/IOE TEJI0, TOUCUHBIN UCTOYHHK CBETA, JIy4, TOHKAs JINH3Aa, [IJIaHeTapHast
MOJIEJIb aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO f]Ipa;

e XapaKTepHU30BaTh NPUHIUIBI ACUCTBUS U3YUEHHBIX PUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOPOM Ha MX ONMHCAHUsA (B TOM YUCIE: CIIUIOMETP, NaTYMKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, paKkeTa, 3X0JIOT, OUKH, IEPUCKOII, (hoToammapar, ONTHYECKUE CBETOBO/IbI,
CIEKTPOCKOII, TI03UMETp, Kamepa BuibcoHa), UCIIONb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMbI U CXEMAaTUUYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MIPH PEIIEHUH y4eOHO--
NPaKTUYECKHX 3a/1a4; ONTUYECKHE CXEMBI ISl IOCTPOCHUS U300paKEHUH B TNIOCKOM
3epKajie U coduparouiei TuH3e;

e IPUBOJIUTH MIPUMEPHI/HAXO0AUTh HH(OPMALIHIO O IPUMEpaxX MPaKTUYECKOTI0 HCIIOJIb30BAHMS
(bU3HYEeCKUX 3HAHUW B TIOBCEHEBHOMN KU3HHU JIJIs1 0O0eCTIedeHus1 0€30MacHOCTH MPH



oOpaileHnu ¢ mpuOopaMu ¥ TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3I0POBbS U
COOJTIOICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPY’KAIOIIIEH CpeJIe;

e OCYIIECTBIISATh MOUCK HH(OpManmu (pU3MIecKOro cojiepkanus B cetu IHTepHeT,
CaMOCTOSTEIILHO (hOPMYIUPYS MIOMCKOBBIN 3aIIPOC, HAXOIUTh ITYTH OINPEIACIICHHS
JIOCTOBEPHOCTH MOJTYYCHHON MHPOPMAIIUU HA OCHOBE UMEIOIINXCS 3HAHUI U JIOTIOJTHUTEIb-
HBIX HCTOYHUKOB;

e UCTIOJIb30BAaTh NP BHITIOTHCHUH YUCOHBIX 33JaHHUI HAYYHO-TIONYJISPHYIO TUTEPATYPY
(GU3UYECKOTO CoJlep KaHusl, CIPABOYHBIE MaTEPHAIIbI, peCypchl ceTu VIHTEepHET; BIaeTh
npruéMamMy KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE MH(OpMALIUU U3
HECKOJBKMX HCTOYHHKOB (DU3UYECKOTO COJICPKaHUs, TyOIUYHO MPEACTABIATH PE3YJIbTAThI
MPOEKTHOM HITU MCCIIEA0BATEIHCKON EATEIBHOCTH; IIPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3Yy4YEHHBIN MOHATHIHBIN anmapaT U3y4aeMoro pasjenina (pu3uKu u CONpPOBOKIAThH
BBICTYIUICHHE MIPE3CHTAIMECH C Y4ETOM OCOOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.



COJEP)KAHUE YYEBHOI'O TIPEJJMETA

7 KJIACC
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa
dusuka — Hayka O HpuUpode, Hu3ydaeT (U3HYECKHE SBICHUA: MEXaHUYECKUE, TEIUIOBBIC,

ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usznueckux BenuuuH. Ousnyeckue npudopsl. [lorpenHocts
n3MepeHuil. MexxayHapoaHas CuCTeMa AMHULL.

Kak ¢u3uka u Jpyrue ecTecTBEHHbIE HAyKH H3Y4aloT Hpupoay. EcTecTBeHHOHAy4YHBIH METO]
[IO3HAHUS: HAOII0EHNE, IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABMYKEHNE TUIIOTE3, SKCIIEPUMEHT 10 I1PO-
BEpKEe rumnore3, o0bsicHeHne HalmogaeMoro spieHusa. Onucanue GU3NYECKUX SBICHUHN C MOMOIIBIO
MOJCIIECH.

JdemoHCcTpauMu

1. MexaHuueckue, TEII0BbIE, 3JEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®u3nyeckue npudOpPsI U Mpolieiypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U LU(POBBIM TPHUOOPOM.

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue UeHbl JeJICHUs IIKAIbl K3MEPUTEIBLHOTO MPUOOpa.

2. 3mepeHue pacCTOSHUM.

3. U3mepenne o0bEMa )KUIAKOCTH B TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MaJbIX Tell.

5. U3mepenue TeMmeparypbl py NOMOIIH KUAKOCTHOTO TEPMOMETPA U TaTYHKA TeMIIepaTyphl.

6. IlpoBeneHue McciaenoBaHusl MO MPOBEPKE TMIIOTE3bI: JAJbHOCTh IMOJETA LIApHUKA, IMYHIEHHOIO
TOPU30HTANBLHO, TEM O0JIbIIIe, YeM OOoJbIlIe BBICOTA ITYCKa.

Pa3nes 2. [lepBoHayaibHbIe CBeIeHHUS O CTPOEHHH BellecTBa

Crpoenue BellecTBa: aToOMbl U MOJIEKYNbl, UX pa3Mmepbl. ONbITh, J0KAa3bIBAIOIINE IUCKPETHOE
cTpoeHue BelecTBa. OMNbITH, J0Ka3bIBAIOIINE JUCKPETHOE CTPOECHUE BEILIECTBA.

JBuxenue yactul BemecTa. CBs3b CKOPOCTU ABMKEHHUS YACTHUIl C TeMIeparypoil. bpoyHoBckoe
nBkenue, uddysus. BzaumozeiicTBue yacTUIl BEIECTBA: MIPUTHKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTATITNYECKUX ) TEIL.
B3aumocBsi3p MeXIy CBOMCTBAMM BEIIECTB B PA3HbIX arperaTHbIX COCTOSHUAX M UX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJbl. B3auMocCBs3b MEXy CBOM-
CTBAaMH BEILIECTB B pPa3HbIX arperaTHbIX COCTOSHUSAX W HMX AaTOMHOMOJEKYJSPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSHUM BOJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

JleMoOHCTpaL U

1. HaGmroieHue 6poyHOBCKOTO ABHKEHHSL.

2. Habmonenue nuddysum.

3. Habnronenue siBineHU, OOBICHSIONINXCS TPUTSHKEHUEM WITH OTTATKUBAHUEM YACTHI] BEIIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Onenka quaMeTpa aToMa METOJIOM PSAJIOB (C UCIONb30BaHUEM (oTorpaduii).

2. OnbITHI O HAOIIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Pa3znen 3. /IBu:keHue U B3aUMO/I€iiCTBUU

Mexanuueckoe nBHKeHUE. PaBHOMepHOe M HepaBHOMepHoe JIBukeHue. Ckopoctb. CpenHss
CKOpOCTb TpU HEpPaBHOMEPHOM JBMXKEHHH. Pacu€r myTtu u BpemeHu IBuxkeHHs. PaBHOMepHOe u
HepaBHOMepHOe JBHkeHue. CkopocTh. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JBUKEHUU. Pacuér
MyTH ¥ BPEMEHU JIBUKCHUSI.

SBnenne uMHepuuM. 3aKOH MHEpLUUU. B3auMopelcTBHE Tel Kak NPUYMHA W3MEHEHHUS CKOpPOCTH
nBUKEeHMs Teld. Macca kak Mepa MHepTHOCTH Tena. [InoTtHocTs BemecTBa. CBsA3b MIIOTHOCTH C KOJH-
YEeCTBOM MOJIEKYJI B eTUHHIIE 00BEMa BEIleCTBa.

Cuna xak xapakTepucTrKa B3aumojeiicTsus ten. Cuna ynpyroctu u 3akoH ['yka. 3Mepenue cuisl ¢
MOMOIIIbIO TUHAMOMETpA. SIBJIEHUE TATOTEHUs U cuiia TshkecTh. Cuila TSDKECTH Ha APYrUX IUIaHeTax
(MC). Bec Tena. HeBecomocTs. CitoxeHne CUil, HalpaBJIEHHBIX TI0 OJTHOM NMpsiMoi. PaBHOIEHCTBYIOTIIAS
cuit. Cuna tperus. TpeHue cKonbXeHus U TpeHue nokosi. Tpenue B nmpupoze u texuuke (MC).



JleMoHCcTpan MU

1. HaOmronenne MEXaHUYECKOTO IBKEHUS TEA.

2. 3MepeHue cKOpoCTH MPSIMOJIUHENHOIO JBUKEHHUS.

3. HaGnronenue siBieHUs HHEPITUU.

4. HabnroneHre M3MEHEHUs1 CKOPOCTH IPU B3aUMOJIEHCTBUU TEIL.

5. CpaBHeHHUE Macc MO B3aUMOJECHCTBUIO TEll.

6. CnoxeHue cuil, HalpaBJICHHbIX 110 OJJHON MIPSIMOH.

JlaGopaTopHble padoThI U ONBITHI

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO  JABWXKEHMs  (IIapuKa B JKMJIKOCTH, MOJEIU
AIEKTPUIECKOTO aBTOMOOMJIS U T. T1.).

2. Onpenenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IapuKa M0 HAKIOHHOH MJIOCKOCTH.

3. Onpenenenne MIOTHOCTH TBEPAOTO TENA.

4. OmbITbl, JAEMOHCTPHUPYIOUIME 3aBUCHMOCTb pacTsDKeHHs (nedopmanyu) MpYXKUHBI  OT
IIPWJIOKEHHOM CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTb CUJIbI TPEHUS CKOJIB)KEHHUS OT Beca Teja U Xapakrepa
COIIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B

Hasnenue. CriocoObl yMEHbIIEHUS U YBEJIMYEHNUs aBieHus. [laBnenue rasza. 3aBUCUMOCTb JaBJIECHUS
rasa ot 00béma, TemnepaTypsl. [lepenaua naBaeHus TBEPABIMU TEIAMHU, )KUAKOCTIMU U ra3aMu. 3aKOH
ITackansa. IlHeBMaTuyeckue MamMHBL.  3aBUCUMOCTb  JAaBJIGHUS  KHJIKOCTH  OT  TJIYOMHBIL.
I'mapocraruueckuit mapanokc. CooOraroniecs cocysl. I napaBinyeckiue MeXaHu3MBbl.

Atmocdepa 3eman u atMocepHoe naBieHue. [IpuuuHbl CylIecTBOBaHMS BO3JYLIHOH OOOJIOYKH
3emmu. Ombit Toppuyerumm. M3mepeHne aTtMOCHEpHOTO IaBJICHHS. 3aBUCUMOCTH aTMOC(HEPHOTO
JaBJICHUsI OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 111 n3MepeHus aTMOCHEpHOro AaBICHHUSL.

JelicTBUE KUAKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJo. BelTankuBaromas (apxumMeoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bosgyxomnnasanue.

JleMoHCTpaL U

1. 3aBMCUMOCTB aBJIEHUS T'a3a OT TEMIIEPATYPBHI.

2. [lepenaya naBiaeHUs )KUJKOCTHIO U Fa30M.

3. Cooburaromuecst cocyapl.

4. I'mppaBiarueckuii mpecc.

5. IlposiBnenue aecTBUst aTMOC(EPHOro aBICHHUS.

6. 3aBUCHMOCTH BBITAJIKMBAIOIIEH CHUJIBI OT O0BEMa MOTrPYKEHHOM YacTU Tejla U IJIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAIIKUBAIOLIEH CUIIBI BECY BBITECHEHHON KHUAKOCTH.

8. VYcioBue 1uiaBaHMs Tell: IJIaBAaHUE WIHM IOTPYKEHUE TN B 3aBUCHUMOCTH OT COOTHOILEHUS
IIJIOTHOCTEH TeNa U )KUJKOCTH.

JlabopaTopHbie padoThl M ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie 0T 00bEMa NOrpyKEHHOM B )KMJIKOCTh YaCTH Tea.

2. OnpeneneHne BHITAIKMBAIOLIEH CHJIBI, IEHCTBYIOLIEHN HA TENO, IOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BHITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT MACCHI
Tena.

4. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIOIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOM B KUIKOCTh YaCTH TeJa U OT TUNIOTHOCTHU YKUJKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM  KOHCTPYHMpOBaHUE JIOAKM U  OIpelelneHue eé
IpPy30I0AbEMHOCTH.

Pa3pnen S. PaGoTra u MOIHOCTB. JHeprus

Mexanuueckast pabota. MOITHOCTb.

[IpocThie MexXaHU3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecus pblyara.
[IpumeHeHue mpaBuia paBHOBECHUS pblyara kK Ojoky. «3omotoe npaBumio» MexaHnuku. KIIJ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. Knnertndeckas M moreHuuanbHas sHeprus. lIpeBpamienne omHoro Buaa
MEXaHUYECKOH HEepIruu B APYroil. 3aKkoH COXpaHEHUs! JHEPTHH B MEXaHHKE.

JleMoHCTpanun



[TpuMepbl POCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenrie paboOTHl CHIIBI TPEHHS NPU PABHOMEPHOM JIBMXKEHHUH Tella MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

2. UccnenoBanue ycioBUid paBHOBECHS phluara.

3. U3mepenne KIIJI HakJIOHHOM MJIOCKOCTH.

4. N3yueHue 3aKOHa COXPAHEHUSI MEXaHUYECKON IHEPI M.

8 KJIACC

Pa3nen 1. TeruioBble siBJeHUS

Monenu TBEPIOTO, JKHUJIKOTO M Ta3000pa3HOro cocTossHuM BemecTBa. Kpucrannuueckue u amopdHbie
tena. OObsCHEHUE CBOWCTB ra3oB, KUJIKOCTEH U TBEPABIX TEJ HA OCHOBE TOJOKEHUN MOJICKYJISIPHO--
KMHETH4eCcKOi Teopuu. CMauynBaHWe U KaWUIAPHBIE sIBJIEHUS. TerioBoe pacliupeHue 1 cxxaTHe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBUYKEHUS YACTHIL.

Buytpennsisa sneprust CriocoObl U3MEHEHUsI BHYTPEHHEW >HEpPrUM: TEIUIoNepenadya U COBEpLICHUE
paboTel. Busl Teruionepeavn: TerIonpoBOAHOCTE, KOHBEKITUS, H3TYICHHE.

KonuuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH M TeriIoBOe paBHOBECHE.
VYpaBHenue tersoBoro Oananca. IlnaBnenue u orBepJeBaHUE KPUCTAJUIMUECKUX BEUIECTB. Y I€NIbHAs
teriota muaBieHus. [lapooOpasoanne u kongeHcauus. Mcmapenune (MC). Kunenwe. VY nenbHast
TEIJI0oTa mapooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATypbl KHUIIEHHS OT aTMOC(EpPHOTO aBJICHUS.
BnaxnocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Tpunuumner pabotsl TeroBbix asurareneil. KIIJ[ TeroBoro nBuratens. TemnoBele ABUTATENH U

3amuTa okpyxaromen cpeasl (MC). 3akoH coXpaHEHMsI U MPEBPALEHUS SHEPTUU B TEIUIOBBIX IPO-
reccax (MC).

JdemMoHcTpauuu

. HaGmonenne 6poyHOBCKOTO JBHYKEHUS

. Habmonenue nuddysun

. HaGmronenue siBleHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUN
. Habnroienue TemnoBoro pacumpeHust Tei

. I3menenue naBneHus ra3a mpu M3MEHEHHH 00bEMa M HArPEBAHUH HIIA OXJIAXKICHUN
. [IpaBuna u3zmepeHus remneparypbl

. Buasl Tenonepenaun

. OxnaxieHue Mpy COBEPILICHUU pabOThI

. HarpeBanue npu coBepiieHUH padoThl BHEIITHUMH CUIIAMHU
10. CpaBHEHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB

11. HaOmroneHue KUIIeHus

12 .HabnroaeHue mocTosSHCTBA TEMIIEpaTyphl MPH MIaBICHUH
13. Mojenu TEIUIOBBIX ABUTaTEIECH

O 00 1N DN K W —

JlabopaTopHbie padoThl U ONBITHI

1. OnbITH IO OOHAPYXKEHUIO JEMCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OnsIThI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM MJIM caxapa

3. OnbITHI 10 HAOIOIEHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUIKOCTEH U TBEPBIX T

4. OnpeneneHue TaBJICHHS BO3yXa B OAUTOHE IIMPULIA

5. OnbIThI, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro 00b&Ma W HarpeBaHUs UIIH
OXJTaXKICHUS

6. [IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU JUTMHBI CTOJIOWKA JKUKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTypbl

7. HaOnronenue M3MEHEHUsI BHYTPEHHEH PHEPIUU Tejla B pe3yibTaTe TEIIoNnepenaud U padoThl
BHEIIHUX CHIT

8. MccnenoBanue siBeHUS TEIUIOOOMEHA IPY CMELIMBAHUU XOJIOAHOM U Topsiuel BOIbI



9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYCHHOTO BOJOM TpH TEIIOOOMEHE C HarpeThiM
METaJUTHYECKUM ITUITHHAPOM

10. Onpenenenue yaeabHON TEIIIOEMKOCTH BEIIECTBA

11. UccrnenoBanue npouecca ucnapeHus

12. OnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3AyXa

13. Onpenenenne yieabHON TEIJIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHHUA

Onektpuzanus Tea. J[Ba poja aIeKTpUYecKuX 3apsaoB. B3aumoaeicTBue 3apsskKeHHBIX Tell. 3aKOH
Kynona (3aBUCMMOCTB CHIIBI B3aUMOJIEUCTBUS 3apSKEHHBIX TE OT BEMYMHBI 3apsiIOB M PACCTOSIHUS
MEXy TeJIaMu).

Onektpuueckoe mojie. Hampspk€HHOCTh snekTpuyeckoro mons. [lpuHmmnm —cynepno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu nsnexkTpuyeckux 3apsAlioB. DJIEMEHTApHBIM 3JIeKTpuueckui 3apsan. CTpoeHuwe aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO 3apsiia.

DNEKTPUYECKU TOK. YCJIOBHS CYLIECTBOBAHHS AJIEKTPUYECKOrO0 TOKa. VICTOYHMKH MOCTOSHHOTO
TOoKa. [IefCTBUS 31EKTPUUYECKOr0 TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUECKUN TOK B
KHUJKOCTAX U razax.

Onekrpuueckas nenb. Cuina Toka. DieKkTpudeckoe HampspkeHue. CONpOTHUBIIEHUE ITPOBOIHMKA.
VYaensHOe compoTHBiIeHHE BemecTBa. 3akoH Owma nns ywactka unenu. llociemoBatenbHoe u
napajuleJIbHOE COEIMHEHNE IIPOBOIHUKOB.

PaGora u moiHOCTh 3mekTpuyeckoro Toka. 3akoH JDxoynsi— JleHma. DinekTpuueckue LEnd U
NOTPEeOUTENHN IICKTPUIECKOH dHEpTHH B OBITY. KOpOTKOE 3aMbIKaHHE.

[ToctositHHbIe MarHuTHl. B3anMozeiicTBHe MOCTOSHHBIX MAarHuToB. MarHutHoe moiie. MarHutHoe
nosie 3eMJId M ero 3HadeHue it xKu3Hu Ha 3emuie. OnbIT IpcTeaa. MarHuTHOE MOJie AIEKTPUIECKOTO
Toka. [IpuMeHeHune >eKTPOMarHuTOB B TeXHUKE. J[efiCTBME MArHUTHOTO MOJIS HAa IPOBOJHUK C TOKOM.
DneKTpoABUraTeab IOCTOSHHOIO ToKa. lcmonp30BaHuMe JlIEKTpoJBUTaTeNell B TEXHUYECKHX
yCTPOWCTBAX M HA TPAHCIIOPTE.

Onbrtel @apazes. SBienue snekTpoMarHuTHOM uHAykuuu. [IpaBuno Jlenna. DnexkTporeneparop.
CriocoObl MmostyueHHs 3JIEKTPUUYECKON 3HEpruu. DIEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HMCTOYHHMKAX
SHEPTrHUH.

JdemoHcTpanuu

OnexTpusanus Ten

JIBa posia 2JIEKTpPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX Tell
YCeTpoUCTBO U IEUCTBHE DJIEKTPOCKOIA
DnexTpocTaTHuecKast UHIYKIIUS

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apsI0B

[IpoBOAHMKY U TUANEKTPUKH

MonenpoBaHu€E CUIIOBBIX JIMHUH 3JIEKTPUUECKOTO MO

W cTouHNKH TOCTOSIHHOTO TOKA

JlencTBUA DIIEKTPUYECKOTO TOKA

10. DneKkTpuyecKuii TOK B )KUJIKOCTH

11. I'a30BBIit pa3psa

12. I3MepeHne cuipl TOKa aMIIepMETPOM

13. MI3mepeHne IIeKTpU4IeCKOro HalpsHKEHNs BOJIbTMETPOM
14. PeocTat 1 Mara3suH CONpOTUBIICHUM

15. B3anMopelicTBHE TOCTOSTHHBIX MarHuTOB

16. MonenupoBaHue HEBO3MOXXHOCTH Pa3/ieJICHUs IIOJIOCOB MarHuTa
17. MoaenupoBaHre MarHUTHBIX NOJIEN IOCTOSIHHBIX MarHUTOB
18. OmbIT Opcrena

19. MarnuTHOE 10JI€ TOKA. DJIEKTPOMArHuT

20. JleiicTBME MarHUTHOTO TOJII HAa MTPOBOJIHHUK C TOKOM

21 DnexTpoaBurareab NOCTOSHHOTO TOKA

CoNoOAEWNE



22. UccnenoBanue sIBICHUS 3IEKTPOMArHUTHOW MHIYKIIUU

23. Onwitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHUS
25. DnekTporeHepaTop NOCTOSIHHOIO TOKa

JlabopaTopHble padoThl U ONBITHI

1. OmnbITHI 10 HAOIIOACHUIO ANEKTPU3ALMHU TNl HHAYKIUEH U IIPH COTPUKOCHOBEHUHU

2. VccnenoBanue AEHCTBHS AJIEKTPUUECKOTO MOJIs Ha IPOBOJHUKHU M JUDIICKTPUKU

3. COopka u mpoBepka paboThl AEKTPUICCKON IS ITOCTOSTHHOTO TOKA

4. I3mepenue 1 peryaupoBaHue CUIIbl TOKA

5. M3mepeHue u peryinpoBaHue HAPSHKEHHS

6. VccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UITYILIETO YEePE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
Y HaINpsDKEHUS Ha PE3UCTOpe

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb 3JIEKTPUUYECKOI'O COIIPOTUBIIEHUS POBOJAHUKA OT €ro
JUTMHBI, TUIOLIAIU TIONEPEYHOT0 CEYEeHHUs 1 MaTepuaa

8. [IlpoBepka mpaBuia CIOXKEHMs HANpsHKEHUH @pU IMOCIEAOBAaTEIbHOM COEAMHEHUHM JBYX
PE3UCTOPOB

9. IlpoBepka npaBuia Jiist CUIIbI TOKA PHU NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI IIEKTPUUECKOTO TOKA, UIYIIETO YE€PE3 PE3UCTOP

11. Onpenenenrie MOIHOCTH 3JEKTPUUYECKOT0O TOKA, BBIIEISIEMOM Ha pe3nucTope

12. UccrienoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JTAMIIOUKY, OT HAIPsDKEHHS HA HEH

13. Onpenenenune KIIJl narpeBarens

14. UccrnenoBanue MarHuTHOTO B3aUMOJICHCTBHS TOCTOSTHHBIX MarHUTOB

15. 3ydyeHue MarHuTHOTO MOJISl ITIOCTOSIHHBIX MAarHUTOB MPU UX 00BEIMHEHNUH U pa3AeeHUn

16. VccnenoBanue AeMCTBUSI AJEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI B3aUMOJIEHCTBHS KaTYIIKH C TOKOM U MarHuTa
OT CHJIBI TOKA U HAINIPABJICHUS TOKA B KATYIIIKE

18. U3ydenue neiicTBUsS MarHUTHOT'O MOJIS HA POBOJHUK C TOKOM

19. KonctpynpoBaHue u uzydeHue paboThl 3JIEKTPOIBUrATENs

20. Uzmepenne KIIJI anekTpoBUraTeIbHON YCTaHOBKU

21. OmBITHI O WCCIETOBAHUIO SBIICHHS JIEKTPOMAarHUTHOW WHAYKIIMH: HCCIEOBaHUE M3MEHEHUI
3HA4YEHUs U HaIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 1. Mexanuveckue siBJICHUSI

Mexanuueckoe JBukeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOr0  JBWXKEHUsA. PaBHOMepHOe  mpsAMoiuHElWHOe  aBwxkeHue. HepaBHoMmepHoOe
npsiMoJTHETHOE BIKeHne. CpeTHssl © MTHOBEHHAs CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBHYKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHoe BmkeHne. CBoboanoe nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMXKEeHHE MO OKpykHOCTU. Ilepuon u wactora oOpamienus. JIuHelHas W yrioBas
CKOpoCTH. LleHTpoCcTpeMUTENIBHOE YCKOPEHHE.

IlepBbrii 3akoH Hprotona. Bropont 3akoH Herorona. Tperuii 3axkoH Herorona. [IpumHnmm
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Ciiia TPEHHS CKOJIbKEHUS, CHUJIa TPEHUSI IOKOS, PYrue
BUJIbI TPEHMUS.

Cuna TsSKecTH ¥ 3aKOH BCEMUPHOTO TSATOTEHHS. Y CKOpeHHe CBOOOHOTO NaieHus. [BuxKeHue TiaHeT
Bokpyr Connna (MC). IlepBast kocMuyeckasi CkopocTb. HeBecoMOCTh M neperpysKu.

PaBHOBecue martepuanibHOM TOukH. AOcomroTHO TBEpAOe Teno. PaBHOBecume TBEpAOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmmnynse tena. Mi3mMenenne nmiynbca. UMimynbe cuitbl. 3aKOH COXpaHEHUsT UMITylibca. PeakTuBHOE
newxenue (MC).

Mexannueckasi pabota u MourHocTh. PaboTa cun TspkecTu, ynpyroctd, TpeHust CBsi3b HEPTUU U
pabots [loTeHIMaNbHAs SHEePTUs Tela, HOJHSATOT0 HaJl TOBEPXHOCTHIO 3eMiTu. [loTeHnanbpHast JHepTrust



ckaroil nmpyxuHsl. Kunetnueckas sHeprus. Teopema 0 KMHETUYECKOW PHEPIMM. 3aKOH COXpPAaHEHUS
MEXaHUYECKOU SHEPTUH.

JleMoHCTpaL U

1. HaGnrogeHne MexaHu4ecKoro JBMXKEHUS Tea OTHOCUTEIbHO PAa3HBIX Te OTCUETa

2. CpaBHeHUE MyTeH M TPACKTOPUN ABMIKEHHS OJHOTO U TOTO YK€ TeJlda OTHOCUTENILHO Pa3HBIX Tell
oTcyéra

3. 3Mepenue CKOpOCTH U YCKOPEHHSI MIPSIMOIMHEHHOTO ABHKEHUS

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUXKEHHUS

5. Habnronenue 1BUKEHUS Tella 10 OKPYKHOCTH

6. Habmonenne MexaHMYECKHX SIBJICHUM, MpoucXoisaiux B cucreme orcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBYKEHHH OTHOCUTENIFHO KaOMHETa (PH3UKU

7. 3aBUCHMOCTb YCKOPEHHUS Tella OT MACChl Tella U JIEMCTBYIOIIEH Ha HErO CUIIbI

8. HaGmroienne paBeHCcTBa CUJI IPH B3aUMOACHCTBUH TEJ

9. M3meHeHue Beca Tesa pu YCKOPEHHOM JIBUKEHUN

10.Ilepenaua umnysabsca npy B3aMMOJEHCTBUM TEN

11.IIpeoOpazoBanus SHEPTUHU TIPH B3aUMOJICHCTBUU TSI

12.CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUN

13.CoxpaHeHne UMITylIbca IPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU

14.HabmoieHre peakTUBHOTO JIBHKCHUS

15.CoxpaneHre MEXaHU4ECKOW SHEPIUU IIpU CBOOOIHOM MaJJeHUN

16. CoxpaHeHne MEXaHUYECKOM SHEPTUU IIPU JBUKEHHUU TeJa M0 JEHCTBUEM MPY>KUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KoHcTpynpoBaHue TpakTa Jjsl pa3roHa U JajbHEHIIEro paBHOMEPHOI'O JBUKEHHS IIapUKa WM
TEJEXKKU

2. Ompenenenue cpenHell CKOPOCTH CKOJIBXEHUsI OpycKa WIIM JBHIKEHUS [IapuKa 10 HAKIOHHOM
IJIOCKOCTH

3. Onpenenenne yCKOpEHUs Teja MpHU PaBHOYCKOPEHHOM JIBIYKEHUH 10 HAKJIOHHON TNTIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITYTH OT BpEMEHHU IIPU PABHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJlbHOM
CKOpPOCTH

5. IlpoBepka rUmoTe3sl: €ciau MpU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HadaJdbHOH CKOPOCTH IyTH
OTHOCSITCS KaK psii HEYETHBIX YHCENl, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI

6. MccaenoBanne 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JaBJICHUS

7. Onpenenenre KodpuIueHTa TPEHUS CKOJIbKEHUS

8. Onpenenenue xECTKOCTH MPYKUHbI

9. Onpenenenne pabOTHI CHIIBI TPEHHS NPH PaBHOMEPHOM IBIKEHHUH Tella MO0 TOPU3OHTAIBHOM
MTOBEPXHOCTU

10.0Omnpenenenne paboThl CHIIBI YIIPYTOCTH MPHU OIBEME TPY3a C UCIIOIH30BAHUEM HETIOIBUXKHOTO U
MOJIBUKHOTO OJIOKOB

11.M3yuenune 3aKk0Ha COXpPAHEHUS YDHEPTUU

Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

KonebarensHoe apmkeHne. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: mepuol, 4acToTa, aMIUIMTY/ .
Matemaruueckuii M TpPYKUHHBI MasTHUKU. [IpeBpaiieHue sHepruv npu KojedaTeabHOM JIBH-
KEeHuU. 3aryxamooume KosebaHus. BrpiHyxXIeHHble KonebaHus. PezonHanc. MexaHHMUeCKHE BOJHBI.
CBoiicTBa MexaHW4YeCKHX BOJIH. [Ipo nonbHBIE M mTonepedHble BOJHBL. JlJIMHA BOJHBI U CKOPOCTH €€
pacripocTpaHeHHs. MexaHuyecKkie BOJIHBI B TBEPJOM Tene, ceiicmuyeckue BosiHbl (MC).

3Byk. ['pomMKkoCTb 3ByKa U BbicoTa ToHA. OTpaxkeHue 3ByKka. IHQpa3ByK U yIbTpa3BYK.

JleMoHCTpanuu

1. HaGmronenne koneOaHuil Tl Mo IEWCTBUEM CHUIIBI TSKECTH M CHIIBI YIIPYTOCTH

2. HaGmoienue koneGaHuii Tpy3a Ha HUTH U Ha MPYXKHUHE

3. HaGnronenne BEIHYKIEHHBIX KOJIEOAaHUN U pe30HaHCa

4. PacnpocTpaHeHue NpoJ0IbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHUECKHUI PE3OHAHC



JlabopaTopHble paGoThI M ONBITHI

1. Onpenenenrie 4acTOTHI U TIEPHO/Ia KoJIeOaHUH MaTEMAaTHIECKOTO MasTHIKA

2. OmnpeneneHye 4acTOThI U IEpUOAA KOJeOaHNi Ipy>KMHHOIO MasiTHUKA

3. UccnenoBanue 3aBUCMOCTH Mepro/ia KoieOaHui MOJBEIICHHOTO K HUTHU IPy3a OT JIMHBI HUTH

4. VccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOaHUH IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCUMOCTH IepHOJa KoJieOaHUii Irpy3a, MOABEIIEHHOTO K HUTH, OT Macchl rpy3a

6. ONBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh TIEpHOa KOJIeOaHUN MIPYKHHHOTO MasTHUKA OT MaCChI
rpy3a 1 >KECTKOCTH MPY>KUHBI

7. I3MepeHne yCKOpeHus: CBOOOHOTO TaICHUS

Pa3znes 3. Dj1IeKTPOMArHUTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJIHBI

DNIEeKTPOMarHUTHOE 1oJie. DNEeKTPOMarHuTHbIe BoJIHbI. CBOMCTBA 3JeKTpOMarHuTHLIX BosiH [lkana
3JIEKTPOMArHUTHBIX BOJIH. MCroib30BaHue AIEKTPOMATrHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.

JleMoHCTpaLuu

1. CBOMCTBA NEKTPOMATHUTHBIX BOJIH

2. BonHoBbIE CBOMCTBA CBETA

JlaGopaTopHble padoThI U ONBITHI

1. 3y4yeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH € IOMOIIbI0 MOOMIJIBHOTO TenedoHa

Pa3znea 4. CBeToBbIe IBJICHHS

JlyueBas monenb cera. Mcrounuku cseta. [IpsMonnHElHOE pacnpocTpaHEHHE CBeTa. 3aTMEHUs
Comnnna u Jlynsl. Otpaxenue cBerta. [1nockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

IIpenomiienne cBera. 3akOH IpelloMIIeHHsA cBeTa. [lolHOE BHYTpeHHee OTpakKeHHE CBeTa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xox nyueil B nuH3e. OnTHueckas cucrema (oroanmnapaTa, MUKpockona u teneckona (MC).
I'na3 kak ontuyeckas cucreMa. bin3opykocTh U JabHO30PKOCTb.

Paznoxenue Oenoro cBera B cnektp. OnbiTel HbtoToHa. CrokeHHE CHEKTPajbHBIX ILIBETOB.
Jucnepcus caera.

JleMoHCTpan U

1. IlpsamonuHelHOe pacpOCTpPaHEHUE CBETA.
. OTpaxxenue cpera.
. [Tomyuenue n300pakeHuii B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
. IIpennominenue ceera.
. OnTHyeckuii CBETOBO/I.
. Xoj mydeii B coOuparonieil JIuH3e.
. X0/ JIydel B pacCEenBAIOLICH JINH3E.
. IlonydyeHnune n300paxeHnii C MOMOIIBIO JIHH3.
. Ilpunuun aeiicrBus Goroannapara, MUKPOCKOIIa U TEJIECKOIA.

10.Mogens rinaza.

11.Pa3noxxenue 6e1oro cBera B CIEKTP.

12.ITonyuenue 6enoro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI

1. MccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHMsI CBETOBOTO JIy4ya OT yIJja MaJeHusl.

2. V3y4yeHue xapakTepuUCTHK N300pakeHUs ITpeIMeTa B INIOCKOM 3€pKaJie.

3. UccnenoBanue 3aBUCHMOCTH YIUIa MPEJIOMIIEHHS CBETOBOTO JIy4a OT yIJla MaJcHMs Ha TPaHUILE
«BO3JLYyX—CTEKIIOM.

4. Tony4yenne n300paxeHU ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI

5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI CO OMparoIei JTMH3HI.

6. OnBITHI 1O Pa3IOKEHUIO OETTOro CBETA B CHEKTP.

7. OnBITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IPU UX HAOIIOACHUN Yepe3 IBETOBbIE (DUIIBTPHI.

OO NO OB WN

Pa3gen 5. KBanTOBLI€e IBJICHUSA



OmnbiTel Peszepdopna u mnanerapHas moaenb aroma. Mojens aroma bopa. Hcenmyckanuwe wu
IIOTJIOIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

PagunoakTuBHOCTE. Anb(a, OeTa u rammaunsnydeHusi. CTpoeHue aToMHOTO sijipa. HykimonHast Moaens
aTOMHOTO sijipa. M30TOmbL.

PanuoaxtuBHble npeBpamienus. [lepro noaypacnana aTOMHBIX SIEp.

SnepHbie peakuuu. 3aKOHBI COXPaHEHUS 3apsI0BOTO M MACCOBOTO YHMCE. DHEPIUsl CBA3M aTOMHBIX
anep. CBsi3p Macchl ¥ dHepruu. Peakuuu cuntesa u nenenus aaep. Mcrounuku snepruu CoHua 1 3837
MCQ).

SAnepnas snepreruka. JleiicTBUs pagloOaKTUBHbBIX W3JIydeHUH Ha KuBble opranuzmsl (MC).

JdemMoHCTpauMu

1. CriekTpbl U3J1y4€HUs U MOIJIOIIEHHUS.

2. CrexTpsl pa3audyHbIX ra3oB.

3. Cnextp BoaOpoO/Ia.

4. HabmoneHnne TpekoB B Kamepe Buibcona.

5. Pabora cuérurka MOHU3UPYIOIUX U3ITYYEHUH.

6. Peructparus u3inydeHus NpUpPOAHBIX MUHEPATIOB U MPOJYK TOB.

JlabopaTopHbie padoThI U ONBITHI

1. Habmro1eHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIYUCHHUS.

2. UccnenoBanue TPEKOB: H3MEPEHHE YHEPTUU YACTHIIBI 10 TOP MO3HOMY IyTH (110 (hoTorpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IloBTOpHTE/ILHO-0000 1AL MOLYIb

[ToBTOPUTENEHO-0000IIAOMINK  MOIYIb TMPEAHA3HAYCH I CHUCTEMAaTH3aluu ©  0000meHus
MIPEMETHOTO COJICPKAHUS M OIIBITA ISATEILHOCTH, PUOOPETEHHOTO NP U3YYSHHUH BCETo Kypca pu3u-
KM, a TaKXke JIsg MOArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY O3K3aMEHy 10 (HU3HKE s
oOyuaromuxcsi, BHIOPABUINX ATOT y4EOHBIN MpeMeT.

[Tpy W3ydeHWHM NAHHOTO MOMYJS PEATM3YIOTCS W CUCTEMATH3MPYIOTCS BUIBI ACSITEILHOCTH, Ha
OCHOBE KOTOPBIX O0ECIEUMBACTCS JOCTHIKCHHE MPEAMETHBIX U METANPEIMETHBIX IJIAHUPYEMBIX pe-
3yJIbTaTOB 00yUeHUsI, (POPMUPYETCSI €CTECTBEHHO-HAYyYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJ/IOB
WCCIIETOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIA/ICHUE YMEHUSIMH OOBIICHITh (PU3NUECKUE SBICHHUS,
MIPUMEHSIS IOTYYCHHBIC 3HAHUS, pENIaTh 3a/1a49H, B TOM YUCJIC KaYeCTBEHHBIC U SKCIICPUMEHTAIbHBIE.

[TpuHIMIIUATBHO NEATENbHOCTHBIA XapaKTep AAHHOTO paszjeNia peaju3yercs 3a C4€T TOro, uTo
yYaluecs BBITOHSIOT 3a/IaHUs, B KOTOPBIX MM IPEJIaraeTcs:

e Ha OCHOBE MMOJyYEHHBIX 3HAHUW PacOo3HABATh U HAYYHO OOBACHATH (PU3UUECKUE SIBJICHUS B
OKpY’Kalollle MpUpoJie U MOBCEIHEBHOM KU3HU;

e UCITOJIH30BATh HAYYHBIE METO/IbI UCCIICIOBAHMS (PU3HMUECKUX SIBJICHUHN, B TOM YUCIE NS
MIPOBEPKU THIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

e OOBSICHATH HAyYHbIE OCHOBBI HanOOJIee BaXXHBIX JTOCTH)KCHHUI COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPaKTHYECKOT0 UCIOJIb30BaHUs PA3IMUYHbIX HICTOYHUKOB SHEPTHH Ha OCHOBE
3aKOHa MIPEBPAILICHUS K COXPAHEHHS BCEX M3BECTHHIX BUOB SHEPTHH.

Kaxxgas u3 Tem AaHHOTO paszjenia BKIIOYAET SKCIEPUMEHTAIBHOE HCCIENOBaHHE O0O0OIIAr0IIEeTo
xapakTtepa. Paznmen 3aBepiraercss TpoOBEICHUEM AHUATHOCTUYECKONW M OLIEHOYHOM pabOThI 32 KypC OC-
HOBHOM IIIKOJIBI.



TEMATHYECKOE II/TAHUPOBAHHE

®U3UKA
No Ne KonunuecTso
o Tewmbl pazaena qacoB JlesTenbHOCTD YUUTENS C YY€TOM MPOrpaMMbl BOCITUTAHUS
7 Kaacc

Tema «®Dusuka u ee poJib B IO3HAHUU 1. VYcraHoBieHHe [OBEPUTENBHBIX OTHOIIEHUH MEXIY
OKpY’KaIoIllero Mupay, 6 4acoB yuyduTeIeM U €ro  y4YEeHUKaMH,  CIOCOOCTBYIOLIMX
1-2 | ®usuka- HayKa O 2 MO3UTUBHOMY BOCIPHUSTHIO yYallUMUCA TpeOOBaHWHA U
IpHUpoJie npock0  yuuTens, MPUBICYCHHIO UX BHHMAaHUA K
3-4 | ®uznyeckue 2 oOcyxmaeMoii Ha ypoke HWHQPOpPMAIUHU, AaKTUBU3ALUU

BEJIMYUHBI X TI03HABaTENIbHOM eATeIbHOCTH.
5-6 | EcrecTBeHHO- 2 2. TloOyxneHue IIKOJIBHUKOB COOJIOAAaTh HAa YpOKE
Hay4HBII MeTOJL OOLIENPUHATbIE HOPMBI MOBEACHUS, MpaBUiia OOILIEHUS CO
MMO3HAHUS CTapIIUMH (YUUTENISIMU) U CBEPCTHUKAMH (IIKOJIbHUKAMM),

Tewma «IlepBoHauYaIbHbIE CBEICHUS O
CTPOCHMHM BELLIECTBAY, 5 4aCOB

7 CtpoeHue BeniecTra 1

8-9 | JIBmwxkeHue u 2
B3aHMOJICHCTBHE
YaCTHUII BEIICCTBA

10-11| ArperatHbie 2
COCTOSIHHSI BEIlIECTBa

Tema «JIBmkeHHE U B3aUMOJICHCTBUE
TCI», 21 gac

12-14| MexaHn4ueckoe 3
JIBHOKCHUE

15-18| Unepuus, macca, 4
IJIOTHOCTh

19-32| Cunsl. Buns! cun 14

JKMIKOCTEH U ra3oBy, 2

Tema «JlaBiieHHE TBEPABIX TEII,

1 gac

33-35

[asnenue. [lepenaua
JIaBIICHUS

TBEPIBIMH TEJIAMH,
JKUIKOCTSIMH U
razamu

3

36-40

Z[aBJ'ICHI/Ie KUIKOCTHU

41-46

ATmMmocdepHoe
JIaBIICHUE

47-53

JleicTBUE KUIAKOCTH
¥ rasza Ha
MOTpy>KEHHOE B HUX

TEJI0

Tema «PaboTa 1 MOIITHOCTh. DHEPTUSY,

12 gacos
54-56| Pabota 1 MOIITHOCTE 3
57-61| IlpocTteie 5
MEXaHU3MBI
62-65| Mexanndeckas 4
SHEpPTuUs
66-68| IToBTopenue 3

NPUHINIB Y9eOHOW AUCIUILIMHBI ¥ CAMOOPTaHU3aLUH.

3. HpI/IBJIe‘-IeHI/Ie BHUMAaHHA HIKOJIBHHUKOB K HCHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha ypOKax SIBJICHUI, OpraHM3alus HX
paboThl C TONy4yaeMOM Ha YypOKe COIHUAIbHO 3HAYMMOM
uHpopManmeil - UHUNMUPOBAHWUE €€  OOCYKICHHS,
BBICKA3bIBAaHUA YYallIUMHUCA CBOCTO MHCHHUA IO €€ IMOBOAY,
BBIPAOOTKHU CBOETO K HEH OTHOIICHHS.

4. Wcnonp3oBanue BOCIIUTATCIIbHBIX BO3MOKHOCTEH
COZIEpP)KaHMs Y4eOHOro IpeaMeTa uepe3 JEeMOHCTPAIHIO
JNeTIM  TNPUMEPOB  OTBETCTBEHHOTO,  T'PAXXIaHCKOTO
HIOBE/ICHUS, IPOSIBIICHUS YeJIOBEKOITIO0HS u
N0OpOCepAECYHOCTH, dYepe3 IOAOOP COOTBETCTBYIOIINX
TEKCTOB ISl YTEHWs, 3a1ad JUId pEIICHHs, MPOOJIEMHBIX
cuTyalui as oOCyKJIeHHs B Kiacce.

5. IlpuMeHeHne Ha ypoOKe HHTEPAaKTHBHBIX (opM padOThI
yYalluXCsA: HHTEINIEKTYaldbHBIX WIP, CTUMYJIHPYIOIIUX
MO3HABATENIBHYIO MOTHUBAIUIO IIKOJIbHUKOB;
JAUIAKTHYCCKOIo T€aTpa, rac MmoJIY4CHHBIC HAa YPOKE 3HAHUA
OOBITPBIBAIOTCA B TeAaTpPalbHBIX MOCTAHOBKAX; JHCKYCCHIA,
KOTOPBIE JAIOT YYAIIUMCS BO3MOXKHOCTh IPUOOPECTH OIIBIT
BE€/ICHUSI KOHCTPYKTUBHOTO JMaJIora; TPYNIOBOI paboThI UM
paboThl B Mapax, KOTOpbIE y4aT IIKOJbHUKOB KOMAaHIHOM
paboTe M B3aUMOJEHCTBUIO C APYTUMH JETBMH; YPOKH

WCCJICIOBAHUS, KOTOpbIE TO3BOJISIIOT  AKTHBU3HPOBATH
MTO3HABATENIbHYIO JIeATEeNbHOCTh y4Yaluxcs yepes
CaMOCTOSITENIbHOE ~ HW3Y4YE€HHE, TIOUCK  HEoOXOAUMOM

uHpOpMallUM M JPYrHe aKkTUBHBIE (OPMBI; BKIIOYEHHE B
YPOK UTPOBBIX MPOLENYp, KOTOPbIE MOMOTAIOT MOAEPKATh
MOTHUBALIMIO JETEN K MOJIYYEHHUIO 3HAHWM, HaJaXXHUBaHHUIO
MO3UTUBHBIX MEXKJIMYHOCTHBIX OTHOLIEHMM B  KJjacce,
MIOMOTAIOT YCTAHOBJICHHUIO J00pO’KENaTeIbHOM aTMochepsl
BO BpeMs ypoKa.

6. OpFaHI/I3 anusa IJ_Ie(l)CTBa MOTUBUPOBAHHBIX u
SpyAUupPOBaHHBIX ydamuxcs Hazg HX HECYCIICBAOIINMHU
OJHOKJIAaCCHUKaMH, HJaromcro mKOJbHHKaM COIHAaJIbHO

3HAYNMBIN OITBIT COTPYAHHUUCCTBA U B3aUMHOM IIOMOIIH,
HHUIIUUPOBAHUC u noaACpIKKa HCCHCHOB&TCHLCKOﬁ
ACATCIIBHOCTH IIKOJIBHUKOB B paMKax pf€ajln3alliid HMHU




Htoro

68

WHIUBUIYAIBHBIX W TPYNIOBBIX  MCCIIEIOBATEIbCKUX
MPOEKTOB, YTO J]ACT MIKOJIbHUKAM BO3MOXHOCTh IPHOOpPECTH
HaBBIK  CaMOCTOATENIBHOIO  PEIICHHUS  TEOPETUUYECKOU
npoOiemMbl, HaBBIK TE€HEpUPOBaHHA M o(opMieHus
COOCTBEHHBIX MW, HABBIK YBa)KUTEIHHOTO OTHOIICHUS K
qy)kUM ~ uaesaM, o(QopMIeHHbBIM B paboTax ApYyrux
uccienoBaresneii, HaBbIK MYOJIMYHOTO BBICTYIUICHHS MEpen
ayAUTOPHUEN, apryMEHTHUPOBAHUS M OTCTAMBAaHHUS CBOEH
TOYKU 3PEHUS.

8 kiacce

Tema «TertoBble IBICHUA», 28 4acOB
1-7 | Crpoenue
M CBOMCTBA 7
BCIIECTBA
8-28 | TeroBbIie MPOIECCHI 21

Tema «QnekTpuiecKkue 1 MarHUTHBIC

SIBJICHUS», 37 4acoB

29-35| DnekTpuieckue
3apsJibl. 7
3apsHKeHHBIC TEla U
WX B3aMMO/ICHCTBHE

36-55| ITocTosHHBII 20
ANEKTPUICCKUH TOK

56-61| MaruuTtHbIe 6
SIBJICHHS

62-65| DnexTpomaruuTHas 4
WHTYKITVSI

66-68| IToBTOpeHue 3
Htoro 68

l. VYcraHoBneHHE JOBEPUTENIBHBIX OTHOLICHUA MEXAY
yuyuTeeM W ero  y4YeHHKaMH,  CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIPHUSTHIO ydallUMUCA TpeOOBaHUN U
Ipock0  yuuTens, NPUBICYEHHIO WX  BHMMAHUA K
oOcyxxmaeMoil Ha ypoke HHGpOpMAIUMH, AaKTUBU3ALUU
UX II03HABaTEJIbHOM 1E€ATEIbHOCTH.

2. TlloOyxneHue WIKOIBHUKOB COONIOAAaTh Ha ypOKe
OOLIENPUHATBIE HOPMBI MOBEACHUS, IpaBUia OOILEHUS CO
CTapUIUMH (YYUTEISIMH) U CBEPCTHUKAMU (ILIKOJIbHUKAMM),
NPUHIUIB Y9eOHON IUCIUILTUHBI B CAMOOPTaHU3aLUH.

3. IlpuBneyeHre BHUMAHMS IIKOJIBHUKOB K IICHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha ypOKax SIBICHHUH, OpraHu3aius Hx
paboThl ¢ TONMy4yaeMOW Ha YpOKE COIMAbHO 3HAYUMOM
uHpopManued - HMHUIUMPOBAHHE €€  OOCYXKICHMS,
BBICKA3bIBAHUS yYalllUMUCA CBOETO MHEHHUS IO €€ TMOBOAY,
BbIPa0OTKH CBOErO K HEH OTHOILIEHUS.

4. MHcnonb3oBaHWe  BOCHUTATENBHBIX  BO3MOXKHOCTEM
coJlepkaHusl Y4eOHOro TIpeaAMeTa uepe3 JIEMOHCTPALUIO
JOeTsIM  TPUMEPOB  OTBETCTBEHHOIO,  TIPa)KTAHCKOTO
MOBE/ICHUS, MIPOSIBJICHUS YeJI0BEKOII00Us u
JO0OpOCEepPAEYHOCTH, uepe3 MOJ00p COOTBETCTBYIOIIUX
TEKCTOB JJIsi YTEHHUs, 3aJad s peueHHs, MpoOJIEeMHBIX
CUTYyallMi A7l 00CYKJIEHHs B KJ1acce.

5. IlpuMeHeHue Ha ypokKe HMHTEPAKTUBHBIX (OpM padOThI
YUaIIUXCSl: HHTEJUIEKTYyaJbHBIX TP, CTHUMYJIHUPYIOIIMX
MI03HABATEJbHYIO MOTHBAIUIO IIKOJIbHUKOB;
JUAAKTUYECKOrO TeaTpa, TJ€ MOJYYEHHbIE HA YPOKE 3HaHUs
OOBITPBIBAIOTCSI B TeaTpajbHBIX IOCTAHOBKAaX; AMCKYCCHUH,
KOTOpbIE JAIOT YYalIMMCS BO3MOXKHOCTh MPUOOPECTH OMBIT
BEJICHUS] KOHCTPYKTMBHOIO JMajora; IpyHHoBoi paboThl
Wi paboTel B Mapax, KOTOpbIE YydaT IIKOJbHUKOB
KOMaHAHON paboTe U B3aUMOJAECUCTBUIO C IPYTUMH JETHbMU;
YPOKH HCCIIEIOBaHUs, KOTOPBIE TO3BOJISIIOT aKTUBU3UPOBATh
MO3HABATENIbHYI0  JAESITENbHOCTh  ydal[uxcs  4epes
CaMOCTOSITENIFHOE ~ HM3yuYeHHe, TOMCK  HEOoOXOIUMOM
uH(pOpMallMl U JApPyrue akTUBHBIE (DOPMBI; BKIIOUEHUE B
YPOK UI'POBBIX IIPOLEAYP, KOTOPBIE MIOMOTAIOT MOAIEPKATh
MOTHBALIIO JETEH K IOJYYEHHUIO 3HAHWW, HAJIAKUBAHWUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLIEHWH B KJACCE,
MIOMOTal0T YCTAHOBJIEHUIO JOOpOKeNIaTeIbHOW aTMocdepbl
BO BpEMs ypOKa.

6.  Opranmzanus  medcrBa  MOTHUBHUPOBAHHBIX U
SPYAMPOBAHHBIX  y4Yal[UXCS HAJ  UX HEYCIEBAIOIIMMHU
OJIHOKJIAaCCHMKAaMH, JAlOIIEero MIKOJbHUKAM COLHAJIbHO




3HAYUMBIA OMBIT COTPYAHMYECTBA U B3aUMHOH IOMOIIH;
WHULUUPOBAHWE M TOAJEPKKAa  HMCCIEI0BATEIbCKON
JESTENIbHOCTH IIKOJIBHUKOB B paMKax peanu3alul HMH
WHIUBUJIYAJIbHBIX W TPYIIOBBIX  HMCCIIEIOBATEIBCKUX
IIPOEKTOB, YTO JIACT IIKOJIbHUKAM BO3MOKHOCTh IPUOOPECTH
HaBBIK  CaMOCTOATEJILHOIO  PEIICHUS]  TEOPETUUYECKOU
npoOsieMbl, HaBbIK TIEHEpUpPOBaHHS U  odopmIIeHUs
COOCTBEHHBIX HJECH, HABBIK YBAXKUTEIHLHOTO OTHOIICHUS K
qyKUM  uaesM, oQopMIeHHBIM B paldoTax JIpyrux
UCCIIeIoBaTeNei, HABBIK MyOJMYHOTO BBICTYIUICHHS IEpe]

ay[UTOpUEH, AapryMEHTUPOBAaHHUA M OTCTAMBAHMS CBOEHU
TOYKU 3PEHUS.
9 Kiace
Tema «MexaHUYeCKUE SBICHUS, 1. VYcranoBneHue JOBEPUTENBHBIX OTHOLUEHUM MEXITY

40 gacoB

1-10 | Mexanuueckoe 10
JBHKEHHE H
Ccnocoo0bl €ro
ONHUCAHNSA

11-30| BzanmopetictBre 20
Ten

31-40| 3akoHBI COXpaHEHUS 10

Tema «MexaHuuecKkre KojaeOaHus u
BOJIHEI», 15 yacoB

41-47| MexaHn4yeckue 7
KosebaHus

48-55| Mexaunueckue 8
BOJIHBI. 3BYK

Tema «21€eKTpOMarHuTHOE MOJIE U
3JIEKTPOMAarHUTHHIE BOJIHBIY, 6 4acoB

56-61| DnexTpoMarHuTHOE
oJje u 6
ANIEKTPOMATrHUTHBIC
BOJIHBI

Tema «CBeToBBIE ABICHUS», 15 YacoB

62-67| 3akOHBI
pacnpocTpaHeHus 6
CBeTa

68-73| JIun3el
H ONITHYECKHE 6
npudopsl

74-76| Paznos:xkenue 6e1oro 3
CBETA B CHEKTP

Tema «KBaHTOBEIC SBIICHHA», 17 4acoB

77-80| Mcnyckanue u
NorJiouieHne CBeTa 4
aTOMOM

81-86| Ctpoenue 6
aTOMHOIO sipa

87-93| Sinepubie peakuuu 7

Tema «[loBTOpHUTENHEHO-006001IAIOTIIN I

MOJYJIbY», 9 4acoB

yuyuTeleM U €ero  y4YeHHMKaMH,  CIIOCOOCTBYIOIUX
MO3UTUBHOMY BOCHPHUSTHIO Yy4YalIUMHUCS TpeOOBaHUN U
opocb0  yuuTens, HOPUBICUEHUI0 UX  BHHMMAaHUS K

oOcyxgaeMoii Ha ypoke HWH(POpPMAIUH, AaKTUBU3AINUN
X TI03HABaTENIbHOM eATEIbHOCTH.
2. IloOyxnenue WIKOJIBHUKOB COOJIOaTh Ha ypOKe

OOIIENIPUHATBIE HOPMbI MOBEICHMS, MpaBWila OOLICHUS CO
CTapIUMH (Y4YUTEISIMU) U CBEPCTHUKAMH (IIKOJIbHUKAMM),
HOPUHIUINB! Y4eOHON AUCHUILTUHBI M CAMOOPTIaHU3aLUH.

3. IlpuBieyeHre BHUMAHMS LIKOJIBHUKOB K IIEHHOCTHOMY
acCIeKTy M3y4aeMbIX Ha ypoKax SIBJICHUMH, OpraHu3auus UX
paboThl C MOJy4yaeMOM Ha YpOKE COIMAJIbHO 3HAYUMOMU
uHpopMmanuell - UHULMUPOBAHME €€  OOCYXICHHMS,
BBICKA3bIBAaHUS yYalllUMUCSA CBOETO MHEHHUS IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOLIEHHUS.

4. MHcnonb3oBaHME€  BOCHUTATENbHBIX  BO3MOYKHOCTEH
coJiepKaHus Y4eOHOro IpeaMeTra uepe3 JAEMOHCTPALUIO
JeTsIM  MPUMEPOB  OTBETCTBEHHOI'O,  IPa)KAAHCKOTO
MIOBEJICHUS, IIPOSIBJICHUS 4eJI0BEKOII00US "
TOOPOCEP/IEYHOCTH, Yepe3 TMOJA00pP COOTBETCTBYIOIIMX
TEKCTOB JJISi YTEHMs, 3a4ad Ui pEIIeHus, MpoOJIeMHBIX
cUTyalui as o0CyKJIeHHs B Kiacce.

5. TlpumeHeHne Ha ypoKe WHTEpaKTUBHBIX (hopM pabOThI
yUaluXcs: WHTEUIEKTyallbHbIX UIp, CTUMYJIHPYIOIINUX
II03HABATENbHYIO MOTHBALUIO LIKOJIbHUKOB;
JTUAAKTUYECKOr0 TeaTpa, TJe MOJIYyYeHHbIE HAa YPOKE 3HaHUs
OOBITPBIBAIOTCA B TeaTPalbHBIX MOCTAHOBKAX; JAUCKYCCHH,
KOTOpBIE JAIOT y4YaIlMMCSI BO3MOXKHOCTb MPUOOPECTU OMbBIT
BEJICHUSl KOHCTPYKTMBHOTO JMajora; TIpYNIOBOH paOOThI
Wi paboThl B Tapax, KOTOpble YydyaT MIKOJIbHUKOB
KOMaHHOU paboTe M B3aUMOJICHCTBUIO C APYTUMH JAETHMU;
YPOKHU HCCIIE0BaHUS, KOTOPbIE MO3BOJISIOT aKTUBU3UPOBATH
MIO3HABATEIIbHYI0  JESTEIBHOCTD ydalmmxcs — 4epes
CaMOCTOSITENIbHOE ~ HM3yY€HHe, TOUCK  HEeoOXOAUMOM
uHpOpPMAllUU U Jpyrue aKTUBHbIE (HDOPMBI; BKIIOYEHHE B
YPOK UTPOBBIX MPOLEAYpP, KOTOPbIE MOMOTAIOT MOAIEPKATh
MOTHBALIMIO AETEH K IOJYyYEHUIO 3HAHWM, HaJa)kKMBAHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUI B KJacce,
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CucreMaru3anus "

MTOMOTAIOT YCTAHOBJICHUIO JOOpOXKENIaTeIbHOW aTMochepbl

o0o0menne BO BpEMs ypOKa.

NpeIMeTHOro 6. Opranun3zanus medcTBa MOTUBUPOBAHHBIX U

CO/IePKAHUSA H APYAMPOBAHHBIX YYALUXCS HAJl UX HEYCIIEBAIOIIUMU

OIBITA e~ 9 OZIHOK/IACCHUKAMH, JAIOIIET0 WKONbHUKAaM COLHMANLHO

TeJbHOCTH, 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM I1OMOLIY;

NpHOOPEeTEHHOIO MHULMUPOBAHUE U NTOAJIEPIKKA UCCIIEI0BATEIBCKON

NP U3yYeHUH JIESITEJIBHOCTH IIKOJIBHUKOB B paMKax peajn3allii UMU

BCero Kypca WHIVBUAYAJIBHBIX U I'PYIIIOBBIX UCCIIEN0BATEIbCKUX

$puzuku IIPOEKTOB, YTO JIACT IIKOJIbHUKAM BO3MOKHOCTbH IIPHOOPECTU
HaBBIK CAMOCTOATEIBLHOIO PEIICHUS TEOPETUUYECKON
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U O(OPMIICHHUS
COOCTBEHHBIX /1€, HABbIK YBa)KUTEJIILHOTO OTHOILIEHUS K
qy>KUM HIesIM, 0(OPMIIEHHBIM B paboTax APYrux
ucciieioBaTesel, HaBbIK TyOJIMYHOTO BBICTYIUIEHUS Tepest
ayIUTOPHUEN, ApTyMEHTUPOBAHNS U OTCTaUBAHUS CBOEH
TOYKH 3PEHUS.

Hroro 102




