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HOACHUTEJIBHASA 3AITMCKA

PabGouast nporpamMma 3aHsITHii BHEYPOUYHOIi 1eSITEJbHOCTH MO pU3MKe IpeHA3HAUCHA
JUTsl OpraHW3allid BHEYPOYHOW JEATETLHOCTH OOydarommxcs 7-8 KiaccoB W pa3paboTaHa B
cootBeTcTBUH ¢ DenepaabHbIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO
obmero oo6pazoBanust (PI'OC OOO) ¢ yuérom [IpumepHON TporpamMMbl BOCHUTAHUS U
Konnenmuun mnpenomaBanus ydebHoro mnpeavera «@uszmka» B 00pa3oBaTeIbHBIX
opranuzanuax Poccuiickoit @enepainu, peaaus3yolUX OCHOBHBIE 0011e00pa3oBaTelibHbIE
IIPOrpaMMBI

O0masi xapakTepuCTHMKAa Kypca BHEYPOUHOIl JesiTeJIbHOCTH 10 (u3uke «3a

CTPAHHLIAMH YPOKOB (PU3HKH»

Kypc BHeEypo4dHOIl JAesiTeTbHOCTH MO (HU3UKE — CHUCTEeMOOOpPA3yIOMUNA s
€CTECTBEHHO-HAYUYHbIX YUY€OHBIX IPEIMETOB, IMOCKOJIbKY (U3MYECKHE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB U SIBJICHHUH, HW3y4yaeMbIX XHUMHUEH, OHOJIOTUEH, AaCTPOHOMHEH U
duszmueckoi reorpadpueii. Duzuka — 3TO MpeaAMET, KOTOPBIH HE TOJILKO BHOCHUT OCHOBHOM
BKJaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, HO M MPEAOCTaBisieT Hauboliee SICHBIC
0o0pa3ipl NPUMEHEHUsI HAYYHOI'0 METOJIa ITO3HAHUs, T € crloco0a MOJIy4YeHUs] JOCTOBEPHBIX
3HaHUH o Mupe. Hakoner, ¢u3mka — 3TO HTpeAMET, KOTOPBIA Hapsay ¢ APYTUMHU
€CTECTBEHHO-HAYUHBIMU IpeIMETaMHM JIOJDKEH JaTh IIKOJbHUKAM IPEJCTaBIeHHE 00
YBJIEKATEJIbHOCTU HAYYHOT'O UCCJIEAOBAHMS U PAJIOCTH CAMOCTOATEIBHOI'O OTKPBITHS HOBOT'O
3HaHUsA
- OgHa W3 rIIaBHBIX 337124 (PU3UUECcKOro 00pa30BaHUs B CTPYKTYpE 00IIeTo 00pa3oBaHUs
COCTOUT B (POPMHMPOBAHUHU €CTECTBEHHO-HAyYHOW I'PaMOTHOCTHM M HMHTEpeca K HayKe y
OCHOBHOI Macchl OOydalluxcsi, KOTOpble B JaJIbHEUIIEM OyAyT 3aHATbl B CaMbIX
pa3zHooOpa3HbIX cdepax gesTenbHOocTH.HO He MeHee BaXHOM 3ajadeil sBiIsieTCA
BBISIBJIECHME M IMOArOTOBKA TAJAHTIMUBBIX MOJIOABIX JIIOAEH JUIi HOPOJOJDKEHUS
oOpa3oBaHMsl U JajbHelliedl npodeccuoHanbHOM  JeATeNbHOCTM B 00JacTu
€CTECTBEHHO-HAYYHbIX MCCJIECIOBAHUNM M CO3JaHUM HOBBIX TexHoyiorul CornacHo
MPUHITOMY B MEXIYHapOJHOM COOOIIECTBE OIlpejesieHuto, «EcTecTBeHHO-Hay4YHas
rPaMOTHOCTh — 3TO CHOCOOHOCTH YEJIOBEKAa 3aHHMATh AaKTHUBHYIO TIPa)XJIaHCKYIO
MO3UIUI0 MO OOILIECTBEHHO 3HAYMMBIM BONPOCAaM, CBA3aHHBIM C €CTECTBEHHBIMU
HayKaMH, U €ro rOTOBHOCTh MHTEPECOBATHCA €CTECTBEHHO-HAay4YHbIMU ujesMu. Hayuno
rPaMOTHBII YEJIOBEK CTPEMUTCS y4YacTBOBAaTh B apryMEHTHPOBAaHHOM OOCYKISCHUU
Mpo0OJIeM, OTHOCSIIIUXCS] K €CTECTBEHHBIM HAayKaM U TE€XHOJIOTHSIM, YTO TPeOyeT OT HEro
CIIEAYIOIINX KOMIIETEHTHOCTEM:

—Hay4YHO OOBSICHSTH SIBJICHUS,

—OIIEHUBATh U MOHMMAaTh OCOOEHHOCTH HAy4YHOI'O MCCIIEIOBAHUS,

—MUWHTEPHPETUPOBATH JAHHBIE M HCMOJIb30BaTh HAYUHBIE JOKAa3aTEJbCTBA ISl MOIyYEeHUS
BBIBOJOB»

N3yyenne Kkypca BHEYpOUHOW (PU3MKM CHOCOOHO BHECTHM peIIaloui BKJIaJg B
(hopMupOBaHHE €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH O0YyYarOIINXCsl.

Hesn u3yyeHusi Kypca BHEYPOUHOIl JiesiTeIbHOCTH N0 (pu3uke «3a cTpaHMLIAMH

YPOKOB (PM3H KM

Llenn w3yyeHHsT aHHOTO BHEYPOYHOIO Kypca IO (U3MKE Ha YpPOBHE OCHOBHOI'O
obuiero obpaszoBanusi omnpeneneHbl B KoHnenmuu mnpenojaBaHus ydeOHOro mpeamera
«®Duzuka» B oOpa3zoBaTelbHBIX opraHuzauusx Poccuiickoit ®eneparuu, peanu3yronmux
OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTPaMMBbl, YTBEpXKAEHHOW pemenneM Komneruu
MunucrtepcTBa npocetnienus: Poccuiickoit @eneparnuu, npoTokon oT 3 aekadops 2019 r Ne
ITIK-4BH
OcHoBHbBIC 32124 Kypca BHEYPOYHOM [esITeIbHOCTH «3a CTPAHMIAMH YPOKOB (PM3HKID)
Ha BCEX YPOBHSIX oOuiero obpazoBaHus ompezaenstorca denepanibHbIMU TOCYIapCTBEHHBIMU
oOpa3oBaTenbHBIMH CTaHAapTamMHu (B cooTBeTcTBUU ¢ DP3-273 «OO6 obpazoBanuu B PD») —
chopmMupoBaTh y 00yJaromuxcs:



—pUOOpEeTeHHE MHTEpeca U CTPEMJICHUS] OOydarolIuXcsl K Hay4YHOMY H3yYEHHIO
MPUPOBI, Pa3BUTHE HUX HHTEIJICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMIPEJCTABICHHI O HayyHOM MeETOJe TMO3HaHusiA ©  (HOopMHUpPOBaHHE
HCCIIEA0BATEIbCKOI0 OTHOIIEHHUSI K OKPY KAIOLIUM SIBIICHUSM;

—dopMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pPe3yJibTaTa U3Yy4YEHHUsSI OCHOB CTPOCHUS
MaTtepuu U QyHIaMEHTAITBHBIX 3aKOHOB (PU3HKWU;

—hopmupoBaHue MpeICTaBICHUN O poiau (GU3UKHU NI Pa3BUTUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI;

—pa3BUTHE TIPEJCTABICHUM O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaIbHOMN
NEeATENIbHOCTH, CBSI3aHHOW C (DM3UKOMW, MOATrOTOBKA K JalbHEHIIEMy OOYYEHHIO B 3TOM
HanpaBieHuH JlocTikeHHe STUX 1eJie Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHUs
oOecrieunBaeTCs pEIIeHUEM CIIeAYIOIIUX 3a0a4:

—IpUOOpEeTeHNEe 3HAHUN O JNUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
3JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

—IpUOOpETeHNE YMEHUM ONMUCHIBATh U OOBACHATH (PU3UYECKHUE SIBIICHUSI C UCIOJIb30BAHUEM
MOJIyYEHHBIX 3HAHUIA;

— OCBOCHHME METOJOB PELICHUS IPOCTEHIINX PACUYETHBIX 3a4ad C HUCIIOJIb30BAaHUEM
(uzmueckux mMozaesnei, TBOPYSCKUX U MPAKTUKO-OPUESHTUPOBAHHBIX 3a]1a4;

— pa3BUTHE YMEHUN HAOIIO/IaTh MPUPOIHBIC SIBIICHHUS U BBIMIOJIHATH OIBITHI, Ta00OpaTOpPHBIE
paboThl M HSKCHEPUMEHTAJbHBIE HCCIEAOBAHUS C MCIIOJb30BAHUEM H3MEPUTEIIBHBIX
npuOOpOB;

— oOcBOeHHE MNpUEMOB palboThl ¢ WH(MOpManueil (U3UIECKOrO0 COJIEpKaHMS, BKIFOYAs
UHPOPMAIIUIO O COBPEMEHHBIX JIOCTHIKEHHAX (PU3UKH; aHaIu3 U KPUTHUYECKOE
OlLIEHMBaHUE MH(OpMaLU;

— 3HAKOMCTBO co cepamu npodeccuoHAIBHON AEATENbHOCTH, CBSI3aHHBIMH C (PU3UKOH, U
COBPEMEHHBIMHM TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTHKECHUSIX (PU3NUECKON HAyKH
- pa3BUTHE OIbITA TBOPUECKOMN AEITETbHOCTH, TBOPUECKHX CIIOCOOHOCTEN;

- pa3BUTHE HaBBIKOB OPraHU3allMy HAYYHOI'O TpyZa, paboThl CO CIOBAPSMU U SHLHUKIIONEIUIMU;
- CO3/1aHHE YCIIOBUH JUIsl peajn3aliid BO BHEYPOUYHOE BpEeMsl MPHUOOPETEHHBIX YHHBEPCATbHBIX
Y4eOHBIX ACWCTBUI B YPOUHOE BPEMS;

- (opmupoBaHMEe HABBHIKOB MOCTPOEHUS (UIUYECKUX MOJENEH W ONpeesieHus TPaHUl] HX
MIPUMEHUMOCTH.

- 3HaKOMCTBO €O cepaMu NMpodhecCUOHAIBHON NIeATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTUSIMHA, OCHOBAaHHBIMHU Ha JOCTHKEHUSIX (PU3NYECKON HAYKU

- pa3BUTHE OIbITA TBOPUECKOM NEATETLHOCTH, TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE OMbITA TBOPUECKOHN AESITETbHOCTH, TBOPUECKUX CITIOCOOHOCTEH;

Onwupasicb Ha HWHAMBHYyalbHbIE 00pa30BaTENIbHBIE 3AMPOCHI U CIIOCOOHOCTH Ka)J0ro
pebeHKa Mpu peaii3aliy TporpaMMbl BHEYPOUHOU JEATETLHOCTH MO (pu3uke «3a CTpaHHUIlaMHU
ypokoB ¢u3MKH (pu3uKa B 3a7a4ax M SKCIEPUMEHTAX)», MOXKHO TOCTHYb OCHOBHOMW L/ -
pPa3BuTh |y 00y4YamIIMXCsl CTPeMJIeHHe K  JaJbHeilleMy  caMOOIIpele/IeHHIO,
HHTEJVIEKTYA1bHOH, HAYYHOH M NPAKTHYECKOH CAMOCTOATEILHOCTH, IO3HABATEJILHOU
AKTHUBHOCTH.

Heo6xonuMo mocTpouTh O0y4yeHHE TakK, YTOObI MaKCUMaJIbHO DPa3BUTh 3aJI0)KEHHBIE
MIPUPOION CIIOCOOHOCTH YUEHHMKA K OIpeleI€HHBIM BUJAM JAESITEIbHOCTH, TaK KaK KaKUMHU Obl
(eHOMeHaTbHBIMU HU OBUIH 33/1aTKH, caMM 10 cebe, BHE cepbl 00ydeHus: U BHE JEATEIIbHOCTH
OHM Pa3BUBATHCS HE MOTYT.

[TosTOMy HeJaSIMHM TIPOTPaMMBbI 3aHATHI BHEYPOUHOM JEATEIBHOCTH MO (GU3UKE IS ydaruxcs
7-8-X KJIACCOB SBJISIFOTCSA:

- pa3BUTHE Yy YYaIIMXCSA IO3HABATEJIbHBIX HMHTEPECOB, HHTEIIEKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN B Mpolecce pelieHus] MPAaKTUYECKUX 3a7a4 U CaMOCTOSITENbHOIO MPHOOpEeTeHus
HOBBIX 3HAHU;

- (opmupoBaHUE U pa3BUTHE Yy yUYAIIUXCS KIIOUYEBBIX KOMIETEHIINNH yueOHO — MO3HABATENIbHbIX,
MH(OPMALMOHHO-KOMMYHHUKATUBHBIX,



COLIMAJIbHBIX, U KAK CJIEACTBHE - KOMIETEHIIMN JTMYHOCTHOIO CAMOCOBEPILIECHCTBOBAHUS;

- (opmupoBaHME TNpPEAMETHBIX U  METANpPEeIMETHBIX PEe3ylbTaToB  OOyudeHus,
YHUBEPCAIBbHBIX YUEOHBIX JCHCTBHA.

- BOCTIMTAaHUE TBOPUYECKOW JTUYHOCTH, CITOCOOHON K OCBOEHHUIO MEPEIOBBIX TEXHOJIOTHHA U
CO3JIaHHIO CBOMX COOCTBEHHBIX pa3pabOTOK, K BBIABM)KEHHIO HOBBIX HJICH U IPOCKTOB;

- peanu3anus JAEATEIbHOCTHOTO IMOAXO0Ja K IMpeIMETHOMY OOYYEHHIO Ha 3aHATHUAX
BHEYPOYHOH JIEATEIBHOCTH 110 (PU3HKE.

Oco0eHHOCThIO BHEYPOUYHOU JEATENBHOCTH MO (U3HKE B paMKaX KPYKKOBOH pPaOOThHI
ABIISICTCA TO, YTO OHA HAaNpaBJeHAa Ha JOCTHKEHHE OOydarommuMucs B OoJblIel CTeneHH
JIMYHOCTHBIX U METAIPEIMETHBIX PE3YyIbTaTOB.

Bocnurare/ibHbI NMOTEHUHAT Kypca BHEYPOYHOIl [eSITEJbHOCTH «3a

CTPAHMIIAMH YPOKOB (PU3UKM» peain3yeTcsi yepes:

Peanmzanuss yuuteneM (U3MKM BOCIMTATENFHOIO TMOTEHLIMANAa HA 3aHATHIX 110
BHEYPOYHOH J1eATEIbHOCTHU MPEAIOIaraeT cielyrolee:

= YCTAaHOBJICHHE  JIOBEPUTEIBHBIX  OTHOWICHHA  MEXAYy  yuuTeneM  (U3MKA |
00y4aroImuMHuCs, CIOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHATHIO OOy4aroIIMMUCS TpeOOBaHUN U
npock0 yuuTens UHGPOPMATUKH, NPUBICUEHHIO HMX BHUMaHUA K OOCYKIaeMoil Ha ypoke
nH(pOpMAaNNY, AKTUBU3ALIMH TIO3HABATEILHON 1EATEILHOCTH;

» HHUIIMMPOBAHUE M MOJJIEP)KKA MCCIEJOBATEIbCKON JESITeIbHOCTH OOYdYaroUIUXCs B
pamMKax peaju3aldd UMM UHAMBUIYAJIbHBIX M TPYIMIOBBIX HCCIEAOBATEIbCKUX IPOEKTOB, YTO
gactT  0oOydyaromMMCS  BO3MOYKHOCTh HPUOOPECTH HABBIKM  CaMOCTOSATENBHOTO  PELICHUS
TEOPETHYECKON MPOOIEeMbl, TeHEPUPOBAHUS U O(OPMIIEHUSI COOCTBEHHBIX HJICH, YBOKUTEIHLHOTO
OTHOLICHMSI K YYKUM HJesM, O(QOpMIEHHbIM B paboTax Jpyrux HCCiefoBaTellell, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIEpe] ayIuTOpHEH, apryMeHTHPOBAHUS M OTCTAaMBaHHUS CBOCU TOUYKH
3pEeHHUsL.

= TOOYXKACHNE 00YJaromuXcsi COONI0IATh HA 3aHATUAX 110 BHEYPOUHOU ACATEIHHOCTH IO
¢u3nKke OOLIENPUHATHIE HOPMBI [TOBEJICHHS, PaBUJIa OOLIEHHS CO CTApLIMMHU (I1€AarorHueCKuMH
pabOTHHKAaMH) ¥ CBEpCTHHKaMH (0Oy4YaroOmMMUCS), NPUHLOUIB Y4eOHOH JMCUUIUIMHBI U
CaMOOpraHU3alHH;

= [PUBJIEUEHUE BHUMAaHMS OOYYAIOIIMXCS K ILIEHHOCTHOMY acIEKTy M3y4aeMbIX Ha
3aHATUSAX IO BHEYPOUHOM MAEATENbHOCTH MO (DM3MKE SIBICHMH, OpraHu3alus HUX paboThl C
MI0JIy4aeMOi Ha ypoKe COLUalIbHO 3HAUMMOM MH(pOpMaluel — WHUIUUPOBAHUE €€ 00CYXKIEeHNUs,
BBICKa3bIBaHUSI OOYYAlOIIMMUCS CBOEr0 MHEHMs 10 €€ IOBOJY, BBIPAaOOTKM CBOErOo K Hel
OTHOIICHUS;

= HCIIOJIB30BAHUE BOCIIUTATENIBHBIX BO3MOYKHOCTEH COJAEP)KAHMUS BHEYPOUHOIO Kypca IO
¢u3uke dYepe3 JAEMOHCTpPALMI0 OOyYarOUIMMCS MPUMEPOB OTBETCTBEHHOI'O, TI'PAXKIAHCKOTO
MOBEJICHUsI,  MpPOSBICHUS  4YeJNOBEKOMIoOMs W J00pocepledyHOCTH,  depe3  moadop
COOTBETCTBYIOILIUX TEKCTOB JUIsl UYTEHUS, 3a4ay JJs pelIeHUusi, NpoOJEeMHBIX CHUTyallMi it
o0CyKJIeHHS B KJacce;

» IPUMEHEHHE HA 3aHATUSAX MO0 BHEYPOUHOM JESATENBHOCTH MO (PU3MKE MHTEPAKTHUBHBIX
¢dopM paboThl C O0YYAIOIMMUCS: MHTEIIEKTYAIbHBIX UTP, CTUMYJIHPYIOLUIUX I03HABaTEIbHYIO
MOTHBAIIMIO OOYYaIOIIMXCS; IUAAKTHUECKOrO TeaTpa, I/e MOJIY4YeHHbIE Ha YpOKE 3HaHHS
OOBITPBIBAIOTCS B TeaTPaJIbHBIX ITOCTAHOBKAaX; JHUCKYCCHUH, KOTOpblE AAal0T OO0YYaroIUMCs
BO3MOXXHOCTh MPUOOPECTH ONBIT BEJACHHUS KOHCTPYKTUBHOI'O JHAlIOra; IPyNIOBON paboThl WU
paloThI B Iapax, KOTOPBIE y4aT KOMaHIHON paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€THMH;

BKJIIOUEHHE B 3aHATHS BHEYPOUHOH JIE€ATENbHOCTH WIPOBBIX THPOIENYp, KOTOpPbIE
MOMOTAIOT TOJIEP)KaTh MOTHBAIMIO OOYYAIOIIMXCA K TIOJYYEHHIO 3HAHWUN, Hala)XKUBaHUIO
MO3UTUBHBIX ~ MEXKJIMYHOCTHBIX  OTHOIIEHMH B  Kjacce, [OMOTAlOT  YCTaHOBJIEHUIO
J00posKenaTeIbHOM aTMOCc(hephl BO BpeMs ypOKa;

MecTo Kypca B 00pa3oBaTeibHOM Ipolecce.

BHeypouHast nesSTeNbHOCTh SBISETCS COCTABHOM 4YacThi0 00pa3oBaTeNbHOrO Mpolecca U
omHOW u3 ¢GopM OpraHU3aMH CBOOOJHOTO BpeMeHH oOydarmmuxcs. B pamkax peanusanun
OI'OC OOO BHeypoUHas AEATEIBLHOCTh — 3TO 00pa3oBaTeNbHas JesSTEbHOCTh, OCYIIECTBIsIeMAas



B (opMax, OTIMYHBIX OT YPOUYHOH CHCTEMBbl OOyYeHHUS, M HalpaBlIieHHas Ha JOCTHXKECHHE
IUIAHUPYEMBIX  PE3yJbTAaTOB OCBOCHHS 00pa3oBaTeNIbHBIX IPOrpaMM OCHOBHOTO OOIIEro
o0Opa3oBaHUs.

[Ipennaraemas nmporpamMmMa BHEYpPOUHOW JEATEIBHOCTH B 7-8 Kjiaccax paccuvTaHa Ha 1
ron ooyuyenus (1 gac B Hegemo). B 7 kiacce — 34 yaca, B 8 kiacce -34 yaca.

1. Ilnanupyembie pe3yJbTAaTbl OCBOCHHMSI KYypca BHEYPOYHOU

AeATeJbHOCTH N0 (pusnke «3a cTpaHNIAMHU YPOKOB (pu3UKM»

N3yuenne Kypca BHEYPOUYHOM MAESATEIBHOCTH MO (HU3MKE Ha YPOBHE OCHOBHOTO
06]].[61"0 06p830BaHI/I${ JOJIDKHO o0ecnevnBaTh JOCTHIKCHHUE CJIICAYIOIIHNX JIMYHOCTHBIX,
METANIPCAMCETHBIX U MTPECAMCTHBIX O6paSOBaTeHLHLIX PE3YyJIbTAaTOB.

JUYHOCTHBIE PE3YJIbTATHI

Ilampuomuueckoe éocnumanue:

—IIPOSIBJICHUE HHTEpeca K MCTOPUM M COBPEMEHHOMY COCTOSHHUIO POCCHMCKOHN
(buzmyeckon HayKu;

—IICHHOCTHOE OTHOIICHHE K JOCTH)KCHUSM POCCUMCKUX YUEHBIX-(PU3UKOB.

I'pasxcoanckoe u Oyxo6Ho-HpaecmeeHHOe 60CnuUmManue:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJCHHUU OOIIECTBEHHO-3HAYUMBIX U
3TUYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTUUYECKUM IIPUMEHEHUEM JOCTHXKEHUH (PU3UKY;

—OCO3HAaHUE BaXXHOCTU MOPAJIbHO-3TUYECKUX IPUHIUIIOB B JESITEIbHOCTH
YYEHOTO.

Icmemuueckoe éocnumanue:

—BOCHPUATHE SCTETUUYECKUX KadyecTB (PU3MUEeCKOM HayKkH: €€ TapMOHHYHOI'O
IMOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTU. Ilennocmu nayunozo no3nHawnus:

—OCO3HaHMUE LIECHHOCTH (PU3UUECKON HaAyKH KaK MOIIIHOTO MHCTPYMEHTA NO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BAJKHEUIIIEW COCTABIISIIOIIEN KYJIBTYPHI;

—pa3BUTHE HAy4YHOW JIOOO3HATEJIBHOCTH, MHTEpeca K HCCIEI0BAaTEIbCKOMN
JIeSITEJIbHOCTH.

Dopmuposanue KyJibmypbul 300pO6bs u IMOUUOHAIBHOZO
onazononyuus:

—OCO3HaHUWE  IIEHHOCTH  0Oe3omacHoro obpa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU MpaBUJI OE30MacHOr0 IMOBEACHHUS HAa TPaHCHOPTE, Ha
JIOporax, ¢ 3JeKTPUYECKUM U TEIUIOBBIM 00OPYIOBaHUEM B JIOMAIIIHUX YCJIOBUSIX;

—Cc(OpPMUPOBAHHOCTh HaBbIKa pedJIEKCUH, MPU3HAHHE CBOETO IpaBa Ha OLIMOKY U
TaKOro ke MpaBa y JIpyroro 4ejioBeKa.

Tpyooeoe eocnumanue:

—AaKTUBHOE y4acTHE B PEIICHUM MPaKTHUYECKUX 3a1ad (B paMKax CEMbH, IIKOJIbI,
ropojia, Kpas) TE€XHOJOTHYECKOW M COLIMAJIbHOM HaIpaBIIEHHOCTH, TPEOYIOIIUX B TOM
yucie U (U3NYECKUX 3HAHUNW; HMHTEpeC K MPAKTUUYECKOMY H3YyUE€HUIO Mpodeccuil,
CBSI3aHHBIX C (PUZUKOM.

IKonozuueckoe eocnumanue:

—OpHEeHTalMs Ha IPUMEHEeHNE (PU3NYECKUX 3HAaHUM 115 pelieHus 3a/1a4 B 001acTu
OKpY>Karollleil cpeipl, INITaHUPOBAaHUS MTOCTYIIKOB U OLIEHKH UX BO3MOYHBIX ITOCJIEICTBUI
JUISL OKPYKAIOLIE Cpenbl;

—OCO3HaHHE TJIOOAJILHOTO XapakTepa HKOJOTMYEeCKHUX NOpoOJieM U IyTeu ux
peLIeHHUs.

Aoanmayun  odOyuarouwecocii K - UMEHAIOUWUMCA  YCAOGUAM
COUUAIBHOT U RPUPOOHOTL CPEObl:

—IIOTPEOHOCTh BO B3aWMOJICHCTBUU MPHU BBHIMOJIHEHUHM HCCIEAOBAaHUM U MPOEKTOB
(usznueckoit HaNPaBIEHHOCTH, OTKPBHITOCTH OIBITY U 3HAHUSIM JIPYTHUX;

—TIIOBBIILIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO €SI TeIbHOCTB;

—noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCie (OPMYJIHPOBATH UJEH,
TIOHSITUS, TUIIOTE3bl 0 (PU3NUECKUX OOBEKTaXU SIBJICHUSX;

—OCO3HaHuEe Je(PUIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JacTH




¢busuky;

—IUTAaHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;

—CTpEeMJICHUE aHAJIM3UPOBATh U BBISIBISITH B3aMMOCBSI3M IIPUPOJBI, OOIEeCTBa U
SKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUH;

—OILICHKa CBOMUX JEHWCTBUM C Y4YETOM BIHSAHHUSA Ha OKPYXKAIOIIYIO Ccpeny,
BO3MOYHBIX INIOOAIBHBIX MTOCJIEACTBHUIA.

METANIPEAMETHBIE PE3YJIbTATBI

YHuBepcalbHbIE 103HABATENIbHbIE IENCTBHSA

ba3zoevie nozuueckue oeiicmeusn:

—BBISBIIATHh U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKNA OOBEKTOB (SIBICHUI);

—YyCTaHaBJIMBATh CYILIECTBEHHBIN IIpU3HAK KiIIacCU(UKAIIMU, OCHOBAHUS A
0000IIeHNs Y CPAaBHCHUS;

—BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B paccMaTpUBaeMbIX (pakrtax,
JTAaHHBIX M HAOIIOACHUSX, OTHOCSIINUXCS K (PU3UUECKUM SIBJICHUSIM;

—BBISBJIATh IPUUYNHHO-CJIEACTBEHHBIE CBSI3U MPU U3YUYCHUHU (PU3UYECKUX SIBICHUU U
MPOIIECCOB;  JeJaTh BBIBOJBI C HCIOJB30BAHHEM JEAYKTUBHBIX H  HHIYKTHBHBIX
YMO3aKJIFOYEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3UUECKUX BEJIUYHH;

—CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO pemeHusl y4yeOHOH (u3ndeckord 3amadu
(cpaBHEeHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BHIOOp Hamboliee MOAXOJSIIETO C Y4ETOM
CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoebie uccneooeamenvckue oeiicmeusn:

—MUCNOJIb30BaTh BOIIPOCHI KaK MCCJIEA0BATEIbCKUII HHCTPYMEHT HO3HAHMUS;

—IpPOBOJUTh IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHy OIIBIT, HECIIOKHbIN
(bU3UYECKHil DKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAaHNE (PU3MUECKOTO SBICHUS;

—OIIEHUBaTh Ha MPHUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIUIO, MOIYUYCHHYIO B
X0/J1€ UCCJIEJOBAaHMsI NI SKCIIEPUMEHTA;

—CaMOCTOsITeNIbHO  (OpMyIupoBaTh OOOOIIEHUST U BBIBOJABI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOICHHUS, OIBITA, UCCIEAOBAHNUS;

—IPOTHO3UPOBATh BO3MOXKHOE JaibHelIIee pa3BUTHE (U3NUYECKUX IIPOIECCOB, a
TaK)Ke BBIJIBUTATH MPEITOJIIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCJIOBHSX U KOHTEKCTaX.

Paooma ¢ ungpopmauueii:

—TPUMEHSTh Pa3JIMIHbIE METOJbI, MHCTPYMEHTHI W 3alpOChl MHPU TIOWCKE U
oTOOpe MHGpOpPMallMM WIM JAaHHBIX C YYETOM IIPEIOKEHHOW ydeOHOoU dusnueckoit
3aJ1a4u;

—aHaJU3UpOBaTh, CHUCTEMATHU3UPOBAaTh M HUHTEPIPETUPOBaTH HH- (OPMALUIO
pa3IuYHbIX BUIOB U (DOPM MPE/ICTABICHUS;

—CaMOCTOSITEILHO BBIOMpPATh ONTUMANIBHYIO (hOpMY MpEeACTaBICHUSI UHPOpMaLMU
U WUIIOCTPHUPOBATh pelIaeMble 3aJadyd HECI0KHBIMH CXEMaMH, JuarpaMMaMH, WUHOM
rpaduKoi U X KOMOUHAIUSIMH.

YHuBepcanbHble KOMMYHHKATHBHbIE JIEHCTBUS

Oobwenue:

—B XO0JIe 0OCYXJIeHUsI y4eOHOTO MaTepuaja, pPe3yJIbTaToB JIAOOPATOPHBIX pPadoT U
MIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl M BBICKAa3bIBaTh HJIEH,
HalleJICHHbIE Ha PEIIeHNE 3a/1a4M U MoAJAepKaHue OJaroeaaTeIbHOCTH OOIEeHUS;

—COINOCTABJISITh CBOM CYXKJIEHHSI C CYXIACHUSIMH JAPYTHUX yYACTHUKOB JHajora,
OOHapy’KHBaTh pa3INdUe U CXOJICTBO MO3UIIHH;

—BBIpa)kaTh CBOIO TOYKY 3PE€HUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

—IyOJINYHO MPEACTaBISTh PE3YJbTaThl BBIIOJIHEHHOTO (U3UYECKOrO OIbITa
(PKCIIeprMeHTa, UCCIIeIOBAHUS, TIPOEKTA).

Coemecmnasn oesimenavbnocms (CompyoHu4ecmaeo):

- TOHHUMAaTh U HCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHJIHOW U WHJIUBUIYAJIHHOU
paboTHI IIpU PEeIIEHUH KOHKPETHOU (pr3nyeckoi mpoOieMbl;

- TPUHUMATH LIEJIM COBMECTHOM JeSITEeNIbHOCTH, OPraHU30BHIBATH JEHCTBUS MO €&
JOCTHKEHHUIO: pacIpeleNiaTh pojid, O00CyXJaTh IMPOLECcChl U pe3yJibTaTbl COBMECTHOM




paboThl; 00001MaTh MHEHUS HECKOJIBKHUX JIIO/IEH;

- BBINOJIHATH CBOIO YacTh palOThI, JOCTUrasi KauyeCTBEHHOIO pe3yJibTaTa IIo
CBOEMY HAMpPAaBIICHUIO U KOOPIAUHUPYS CBOU ICUCTBUS C APYTUMH YJICHAMH KOMaH/IbI;

- OLIEHMBATh KaudyeCTBO CBOETO BKjIajJa B OOl HOPOAYKT IO KPUTEPUSIM,
CaMOCTOSITETLHO C(POPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCUCTBUS.

YHuBepcallbHbIE PETyIATUBHbIC IEHCTBHSA

Camoopzanuzayus:

—BBISIBJIATh MPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CUTyalHAX, TPEOYIOLUIUX s
petienust GU3NUECKUX 3HAHUM;

—OpPHUEHTUPOBATHCS B Pa3JIMYHBIX MoAXo0Jax NPUHSATUS ~ PELICHUM
(uHIUBUIYaTbHOE, IPUHITHE PEIICHUS B TPYIIIE, IPUHSATHE PEIICHUN TPYIIION);

—CaMOCTOSITEILHO COCTaBJISITh aJTOPUTM pelIeHUs (U3NYECKOU 3aj1ayd Wid
IUTaHA WCCJICIOBAHUS C YYETOM HMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpejiaraeMble BapUaHThI PEILICHUN;

—JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camoxkonmpons (pegpnexcus):

—J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U TIpeuiaraTh MilaH e€ N3MEHCHUS;

—OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEIOCTHIXKEHUS) pPe3yJIbTATOB €SI TEIbHOCTH,
JlaBaTh OLIEHKY IPHUOOPETEHHOMY OMBITY;

—BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM 4YHCJIE B XOJ BBITIOJHCHUS
(hU3UYECKOro MCCIIeTOBAaHMUS UITH MTPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIHLCTB, M3MECHHUBIITUXCS
CUTYyaIlMi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

—OILIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJU U YCIOBUSIM.

IMOYUOHAILHBIIL UHmME/LIeKm:

—CTaBUTh ce0sl Ha MECTO APYroro 4ejoBeKa B XOJE€ CIopa WU JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue ceosn u opyzux:

—TMpU3HAaBaTh CBOE MPaBO Ha OIIMOKY MpH pelieHUuU (PU3NYECKUX 3aJad UiId B
YTBEPKIACHUAX HAa HAYYHBIE TEMBI  TAKOE YK€ MPABO APYTOTO.

NPEIMETHBIE PE3YJIbTATBI

7Txiace

[IpenmeTHble pe3ynabTaThl Ha 6230BOM YPOBHE JOJKHBI OTpa)XaTh C(POPMUPOBAHHOCTH
y oOydJaromuxcs yMEeHHH:

—MUCNOJIb30BaTh MOHATHUA: (U3NUECKHE U XUMHUUYECKHE SIBJICHHUs; HaOJIIOJCHUE,
SKCHEPUMEHT, MOJIeb, THUIOTEe3a; €AUHHUIIBI (PU3NYECKUX BEJIMYUH; aTOM, MOJIEKyJa,
arperaTHbI€ COCTOSIHUS BemiecTBa (TBEPI0E, KUAKOE, Tra3000pa3HOE);

MEXaHMYeCKOe JBWKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, IPSIMOJIUHEHHOE),
TpaeKTOpHs, paBHOJACUCTByromass cuwi, Aedopmanus (ynpyras, IUIacTHYEcKas),
HEBECOMOCTb, COOOIIAIOIIUECS COCYbI;

—pa3nuuaTth SBJIEHUS (paBHOMEpPHOE JBM)KEHHE; HEPaBHOMEPHOE JBUIKEHUE;
MHEpPLMsA; B3aUMOJIECHCTBUE TeJl; Iepelada AaBJICHUS TBEPABIMHM TEJaMH, JKUIKOCTSIMH U
razaMu; aTMoc(epHoOe JaBJICHUE; MPEBPAILCHUS MEXaHUYECKON PHEPrUu) IO OMNHCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE (U3UYECKOe
SIBJICHUE;

—pacro3HaBaTh NPOSBIEHUE W3YUYECHHBIX (PU3HMYECKUX SBJICHUU B OKpY’KalolleM
MHpE, B TOM 4HCJIie (PU3UYECKUE SIBJICHUS B IPUPOJIE: NPUMEPHI IBUKEHUS C PA3IMIYHBIMU
CKOpPOCTSIMM B YKMBOM U HEXHBOU NPUPOAE; NEUCTBUE CWIbI TPEHUS B NPUPOJIE U TEXHUKE;
BJIUSIHUE aTMOC(EepHOro JaBJIEHUsS Ha JKHMBOM OpraHus3M; MOpH OSTOM MEPEeBOAUTH
MPaKTUYECKYI0 3aJadyy B Y4ueOHYIO, BBIAEISATH CYIIECTBEHHBIC CBOWCTBA/MPU3HAKHU
(pr3nyecKux SIBICHUM;

—OMNHCHIBATh H3YUYEHHbIE CBOWCTBA Tel M (PU3NYECKUE SBICHHS, HCIIOJIb3Ys
(pm3nyeckue Beau4MHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BpeMs, IIyTh, CKOPOCTb,
CpEIHsIsI CKOPOCTh, CHJIa YOPYIOCTH, CHJIa TSDKECTH, BEC TeJla, CUJIa TPEHMs, JaBJICHUE
(TBEpHoOro Tena, >KUAKOCTH, raza), MEXaHH4ecKass padoTa, MOIIHOCTb, KHHETHYECKasT U




MOTCHIIMATbHAS] YHEPTHUs); MPHU OMUCAHUHU TMPABUIBHO TPAKTOBATH (DU3UYESCKUN CMBICT
HCIIOJIb3YEMbBIX BEJIUYMH, UX 0003HAUECHUS U €IUHULBI PU3NYECKUX BEJIMYUH, HAXOJUTH
(opmMyIibl, CBsA3BIBAIOIINE JAHHYIO (U3HUUYECKYIO BEJIMYMHY C JIPYTMMH BEJIMYMHAMH,
CTPOUTH rpaprKH N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYNH;

—XapaKTepHU30BaTh CBOMCTBA T, (U3NYSCKHUE SBJICHUS U MPOIECCHI, UCIIOIb3YS
MpaBWJia CJIOXKEHUsI cuil (BOOJIb OJHOW IipsiMoit), 3akoH Ilackans, 3aKOH coXpaHEHUs
MEXaHUYECKON OHHEPruu; MNpH OSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3alMChIBaTh €0 MaTEeMaTUYECKOE BBIPAKEHHUE;

—OOBSICHATH (PU3UYECKUE SBJICHUS, IPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE cUTyauui MPaKTUKO-OPUEHTUPOBAHHOT'O Xapakrepa: BBISIBIISITh
MPUYUHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBIACHEHHE M3 |—2 JOTMYECKUX IIaroB C
onopoil Ha 1—2 HM3y4YEeHHBIX CBOMCTBA (DU3MYECCKHUX SIBJICHUM, (PU3HUUECKUX 3aKOHA HJIH
3aKOHOMEPHOCTH;

—pemuiath pacuy€THbIC 3a/1auyd B 1—2 HeMCTBUS, UCIIOIB3Ys 3aKOHBI U (POPMYIJIbI,
CBsI3bIBAOIINE (DU3UYECKUE BEJIMUNHBI: HA OCHOBE aHaJIM3a yCJIOBUS 3a/1a4 3aIlUCHIBATh
KpaTKoe€ YCJIOBHE, IIOJACTAaBIATh (PU3NUYECKHE BEJIUYHMHBI B (QOpPMyJIbl U NPOBOJUTH
pacuéThl, HAXOAUTH CIIPABOYHBIC JTAHHBIC, HEOOXOANMBIC ISl PEIISHUS 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD NOJYUYEeHHOU (PU3NUYECKON BEJIMYUHBI,

—pacro3HaBaTh NPOOIEMBbI, KOTOPHIE MOXKHO PEIIUTHh MPU MOMOIIH (HU3UIECKHUX
METOJIOB; B OMHMCAHUH UCCIEAOBAHUS BBIACISATH MIPOBEPSIEMOE MPeanoaoKeHue (Tumnoresy),
pa3ziauyaTh U HUHTEPIPETUPOBATH IOJYUYEHHBIM pE3yibTaT, HaXOJAUTh OLIMOKH B XOJE
OITBITA, JIEJIATh BBIBOJIBI IO €0 PE3yIbTaTaM;

—TMpPOBOJUTH OIBITHl IO HAOMIOACHUIO (U3UUECKUX SBICHUA WIH (U3HIECKHUX
CBOMCTB Tei: (OpPMYyIUPOBATH IPOBEPSIEMbIE MPEANOI0KEHUS, COOUPATh YCTAaHOBKY U3
MPEJITIOKEHHOT0 000pY/I0BaHUS, 3aIIMCHIBATh X0/l OIbITa U (POPMYJIMPOBATH BBHIBOJIbI;

—BBIMOJIHATh MPSIMbIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bhEMa,
CHJIBI M TEMIEpaTypbl C WCIOJB30BAHHEM AaHAJIOTOBBIX W UHUQPOBBIX MPHOOPOB;
3alMChIBaTh MOKa3aHUsi NpUOOPOB € Y4ETOM 3aJaHHOM aOCOIIOTHOW MOTPENIHOCTH
U3MEPEHU;

—IIPOBOJIUTH UCCJIEAOBAHUE 3aBUCUMOCTH OAHOMN (PU3NUECKON BEIIMUYHUHBI OT JAPYTon
C HCIIOJIb30BAaHUEM NPSIMbIX U3MEPEHUI (3aBUCUMOCTHU IIYTH PABHOMEPHO JBHKYIETOCS
TeJa OT BPEMEHHM JBMOXKECHUS Tejla; CUJIbI TPEHUSI CKOJIBXEHHUSI OT Beca Tella, KauyecTBa
00pabOTKH TIOBEPXHOCTEH TEJI ¢ HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIONIAIN
COIIPUKOCHOBEHUSI TE€J; CUJIbl YOPYTOCTH OT YIJIWHEHUSI OPY>KUHbI; BBITAJIKUBAIOIICH
CHJIbI OT 00BEMA MOTPYKEHHOM YACTH TeJla U OT IJIOTHOCTU KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJla, OT TIIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TENO0; yCIOBUH TIaBaHUs TeJ,
YCJIOBHM paBHOBECHsI pblyara M OJIOKOB); y4yacTBOBaTh B IUIAHUPOBAHUU Yy4eOHOTO
HCCJIEIOBAHUsI, COOMPATh YCTAaHOBKY M BBIMIOJHATH U3MEPEHUS, CIEAYS MPEIT0KEHHOMY
IU1aHy, (PUKCUPOBATh PE3yJbTaThl IMOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B
BUJIE TIPEIJIOKEHHBIX Tabnuil u TpaduKoB, JeJaTh BBIBOABI MO pe3yjbTaTam
HCCJIEIOBAHUS;

—IMpPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKHUX BEJIWYMH (IUIOTHOCTH BEIECTBa
JKUJIKOCTH U TBEPAOro Tejla; CUJla TPEHUS CKOJBXKEHUs; JaBJI€HHUE BO3/yXa;
BBITAJIKMBAIOIIAsi CUJIa, IEHCTBYIOIIAs Ha MOTPYKEHHOE B )KUAKOCTH TeJ0; KOAdPPUITUEHT
MOJIE3HOTO JIEMCTBUS MPOCTHIX MEXAHU3MOB), CIeAys MNPEIOKEHHON MHCTPYKIHUU: TIPU
BBITIOJTHEHUHU W3MEPEHUN CcoOupaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIUYHCIISITH
3HAYCHNE HCKOMOM BEJIIMUMHEL;

——co0o1aTh TpaBUJla TEXHUKM O€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

—YyKa3bIBaTh NPUHIIUIILI JSHCTBUS MIPUOOPOB U TEXHUYSCKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, OapoMeTp, pbluar, MOJABHKHBIN U
HEIMOABWKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTH;

—XapaKkTepU30BaTh MPUHITUTIBI JIEUCTBUS HU3YyYCHHBIX TPHUOOPOB M TEXHHUUECKHUX
YCTpPOHCTB € OHOpOM Ha HUX ONHUCAaHUS (B TOM 4YHCIE: MOAIIWIHUKH, YCTPOMCTBO
BOJIONPOBOJIa, TUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEpP, MHOPILIHEBOM Hacoc,



apeoMeTp), HCIIOJb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUW W HEOOXOIHMBIC
(buszndeckne 3aKOHBI M 3aKOHOMEPHOCTH;

—IPUBOJUTH NPUMEPHI / HaXOAUTh WH(GOPMAIUIO O HMPUMEpax IMPaKTHIECCKOTO
HWCTIOIB30BaHUs (HU3NYECKUX 3HAHUKM B TOBCEIHEBHON JKM3HU I OOECICUCHHUS
0e30macHOCTH TMpu  OOpameHuu ¢ npubopaMHM U TEXHUUYECKUMH YCTPOHCTBaMH,
COXpaHEHUS 3/1GPOBBS U COOIIOACHUSI HOPM 3KOJOTHYECKOIO IMOBEJCHUS B OKPY Karomei
cpene;

—OCYIIECTBIATh OTOOP UCTOYHMKOB MH(POPMAaHMK B ceTu MHTEepHET B COOTBETCTBUU
C 3aJIaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE UMECIOIIMXCS 3HAHHI W IyTEM CpaBHCHUS
Pa3IUYHBIX HCTOYHUKOB BBIIEIATH MHPOPMAILIMIO, KOTOPAs SBISETCS MPOTHUBOPECYUBOUN MIIN
MOXET OBITh HEJOCTOBEPHOM;

—WCHOJB30BaTh MPH BBHIIIOJIHCHUNU YYEOHBIX 3aJaHUl HAayYHO-HOIYJISIPHYIO
JUTEpPaTypy (PU3MYECKOro COJep)KaHUsl, CIPABOYHBIC MaTepUAlIbl, PECYpChl CETH
HnTepHeT; BnaneTs NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUH
W3 OJHOW 3HAKOBOW CUCTEMEI B JIPYTYIO;

8 kaace

[IpenMeTrHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh
y 00y4Jaromuxcsi yMeHUM:

—MCIOJIb30BaTh IIOHATHSI: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBU)KECHHUE
aTOMOB M MOJICKYJI, arperaTHbIE COCTOSIHUS BEIISCTBA, KPUCTAUIMYECKUE U aMOp(QHbBIE
TE€Ja, HACBHIIICHHBIM W HEHACBHIIICHHBIM I1ap, BJIAXHOCTb BO3JyXa; TeMIIEpaTypa,
BHYTPEHHSII SHEpPrusl, TEIJIOBOM JBUraTellb; >JIEMEHTApHBIM DJIEKTPUYECKUM 3apsn,
3JIEKTPUYECKOE II0JIE, IPOBOJHUKHU U JUDJIEKTPUKH, NOCTOSIHHBIM 3JEKTPUYECKUN TOK,
MarHuTHOE I10JIE;

—pas3nuyaTh SIBJIEHUs (TEIUIOBOE paclIMpeHUe/c)kaThe, Teruionepeaaya, TernioBoe
paBHOBECHE, CMauyMBaHUE, KaNWUIApPHbIE SBJIEHUS, HWCIApPEHHUE, KOHJEHCalus,
IUIaBJICHHUE, KpUCTAIIA3ALMA (oTBepaeBaHue), KHUIICHUE, Terionepeaaya
(TeryIonpoOBOAHOCTh, KOHBEKIMS, HW3JIyYEHHUE); DJIEKTpU3alus TeJl, B3auUMOJEHCTBUE
3apsiloB, JEHCTBUSI JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAaHHWE, B3aUMOJCHCTBHUE
MarHuToB, AEHUCTBUE MArHUTHOI'O MOJsS HAa IPOBOJAHHUK C TOKOM, 3JIEKTPOMarHUTHas
UHAYKLMS) TI0 ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBICHUE;

—pacno3HaBaThb MIPOSIBJICHUE W3Y4YEHHBIX uznueckux SIBICHUU B
OKpY’KalollleM MHpEe, B TOM 4Hclie (PU3UYECKUE SIBJICHUS B IIPUPOJIE: MOBEPXHOCTHOE
HaATSDKEHUE W KalWJUISIPHBIE SIBJICHUS B NPUPOAE, KPUCTAJUIBI B NPUPOAE, U3ITyUECHHUE
CoinHiia, 3aMep3aHue€ BOJTOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHHUE POCHI, TyMaHa, HHEs,
CHera; JJIEKTPUYECKHE SBJICHHUs B aTrMocdepe, 3JIEeKTPUYECTBO KUBBIX OPraHU3MOB;
MarHuTHoe nose 3emi, Apeid MOoIaI0COoB, POJIb MArHUTHOTO MOJIS ISl )KM3HHU Ha 3eMiie,
MOJISIPHOE CUSTHUE; IPU 3TOM MEPEBOJAUTH MPAKTUUECKYIO 3a/lady B yUeOHYIO, BBIICIISTh

CYIIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3NUECKUX SIBJICHUN;

- ONMHUCHIBATh H3YUYEHHbIE CBOHCTBa Tel U (U3UYECKHE SBJICHUS, HCHOIB3YS
(py3nyeckue BeIMUUHBI (TEeMIlepaTypa, BHYTPEHHSISI DHEPrusi, KOJUYECTBO TEMJOTHI,
yIenbHasl TEIUIOEMKOCTh BEIIECTBa, yAEJbHas TEIUIOTA IUIABJICHUS, YJAEJbHAs TEIUIoTa
napooOpa3oBaHHus, YyJAeJbHas TemioTa MpH OINMCAHUU IIPaBUJIBHO TPAaKTOBAaTh
(buzmueckuil CMBICIT MCHOJIB3YEMBIX BEJIMYUH, O0O03HAUYEHUS M €IUHHULBI (PU3HUECKUX
BEJIMYMUH, HAXOAUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (DPU3HMYECKYIO BEJIMUHUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH Ipa)MKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

—OOBSICHATH (PU3NUECKHE TIPOLECCH] U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CHUTyalluii NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISITh NPUUYUHHO-CIIE/ICTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JOrHYecKkux MIaroB ¢ onopou Ha 1—2 u3y4yeHHBIX
cBoOMcTBa (GU3NYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

—pemaTh pacuy€THbIE 3aJ1aud B 2—3 NEUCTBUS, UCIIOJIB3Ys 3aKOHBI U (POPMYIJIbI,
CBsI3bIBAOIINE (PU3MUYECKUE BEJIMUMHBI: HA OCHOBE aHaJM3a yCJIOBUS 3a/1a4 3aIllUChIBAaTh
KpaTKo€ YCJIOBHE, BBISBIISITH HENOCTAaTOK JAaHHBIX [JIs pELIeHUs 3aJlayd, BBIOUpATH



3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE ISl €€ pEelIeHUs], IPOBOAUTH pac- YEThl 1 CPAaBHUBATH
MOJIy4€HHOE 3HaueHHne (PU3NIECKON BEIMYUHBI C U3BECTHBIMU JaHHbBIMU;

—pacro3HaBaTh MPoOJIEMbl, KOTOPhIE MOXKHO PEIIUTh HNPU MOMOIIU (PUZHUECKUX
METOHOB; HCIIOJIb3Ysl ONMCAHME HCCIICIOBAHUS, BBIEIATH NPOBEPSEMOE NMPEANOJIOKEHHE,
OLICHUBATh IPaBUJIBHOCTH NOPSIAKA IPOBEIEHUS UCCIIEIOBAHMUSA, JIE€JAaTh BBIBO/IbI;

—TPOBOJUTH OMNBITHI 10 HAOIIOACHUIO (U3MYECKUX SIBICHUNH WM (PU3HUECKUX
CBOMCTB Tesi (RJIEKTpU3alysi TeJl U B3aUMOJEHCTBUE DSJIEKTPUUECKUX 3apsJIOB;
B3aMMOJICHCTBUE NOCTOSHHBIX MArHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX
MarHuToB; JEUCTBUS MAarHUTHOTO M[OJsI HAa NPOBOJHUK C TOKOM, CBOIiCTBa
3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABHUIATEssl IMOCTOSIHHOTO TOKa): (OpMyJIUpOBATH
MpOBEPsiIEMbIE MPEIOI0KEHHs, COOMPAaTh YCTAaHOBKY W3 MPEUIOKEHHOTO OO0OpYIOBaHUS;
OIIMCHIBATh XOJ OIbITa U (OPMYJIMPOBATh BHIBO/IBI;

—BBINOJIHATh IIPSMBbIE HM3MEPEHHUSI TEMIIEPATYpPbl, OTHOCUTEJIBHOM BJIAXKHOCTH
BO3/lyXa, CHJIbBI TOKa, HANpPsDKEHUs C HCHOJIb30BaHUMEM aHaJIOrOBbBIX HPHUOOpPOB U
AaTYUKOB (PU3MYECKUX BEJIIMYMH; CPAaBHUBATh pE3yJIbTaThl HM3MEPEHHH C y4éTom
3aJJaHHON aOCOJIFOTHOM ITOTPEITHOCTH;

—TPOBOJIUTH MCCIIEIOBAaHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIMUYUHBI OT JPYTOH C
HCIIOJIb30BaHUEM IMPSAMBIX H3MEPEHHUH (3aBUCUMOCTH COIPOTHUBIIEHUS IPOBOJAHHMKA OT €r0
JUIMHBI, IUIOLIAQJM IIONEPEYHOr0 CEYEHHUs] M  YACIbHOIO COINPOTHUBJICHUS BELIECTBA
NIPOBOJIHMKA; CWJIBI TOKA, MIAYLIEr0 4epe3 MNPOBOJHUK, OT HAMNPSIKEHUS Ha INPOBOJHUKE;
HCCIIEJ0OBAaHUE  IIOCJIEIOBATEIBHOIO Y NApaJUIEIbHOIO COEJIMHEHHMH  IPOBOJHUKOB):
IJIJAaHUPOBATh HCCIIEIOBaHHE, CcOOMpaTh YCTAHOBKY U BBINOJHATH M3MEPEHUs], Clenys
MPEUIOKEHHOMY IUIaHy, (UKCHpPOBATH pPE3yJIbTaThl IOJYYCHHOW 3aBUCHMOCTH B BHUJIE
Ta0auL ¥ TpadUKOB, 1eJaTh BHIBOJIBI IO pe3yJibTaTaM UCCIeOBaHNUS;

—TIpOBOJUTh KOCBEHHBIC HW3MepeHus  (usnueckux BennunH  (yAeibHas
TEIJIOEMKOCTh  BEIIECTBA, COINPOTUBJIECHUE NPOBOJAHMKA, padoTa M  MOIIHOCTH
SJIEKTPUYECKOr0 TOKa): IUIAHUPOBATh M3MEPEHHs, COOHMpaTh SKCICPUMEHTAIHHYIO
YCTaHOBKY, CIeAys NPEUIOKEHHON HHCTPYKILIMH, U BBIUYUCIISITh 3HAYECHUE BEJINYUHBI;

—Cco0II01aTh IpaBUjla TEXHUKUM Oe3onacHoCTH npu pabore ¢ J1adopaTOpHBIM
000py10BaHUEM;

-pacnio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M MU3MEPHUTEIbHBIE TPUOOPHI O
CXeMaM M CXEMaTUYHBIM PUCYHKaM (OKHJIKOCTHBIM TEpPMOMETpP, TEPMOC, HNCUXPOMETD,
TUTPOMETp, JABUraTeslb BHYTPEHHEIO CrOpaHUs, SJIEKTPOCKOIN, PEOCTaT); COCTaBJSATH
CXEMBbI DJIEKTPUYECKUX LENel € IOCIENOBATEIbHBIM W IApajUIEIbHBIM COEIMHEHHEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHHUS PJIEMEHTOB JIEKTPUUECKUX LIETICH;

—OpPUBOAUTE TPUMEPHI/HAXOAUTh HHQPOPMAIMIO O MpUMEpax MPAKTUYECKOro
HCTOJIb30BaHUsI (U3MYECKUX 3HAHUM B IIOBCEJHEBHON JKU3HM I oOecreyeHus
0e30macHOCTH Mpu OOpallleHHuH ¢ MNpubopaMd M TEXHHUYECKUMH  YCTpOMCTBaMHu,
COXpaHEHUs 37I0pOBbS U COOIIONEHUS HOPM HKOJIOTHYECKOTO IMOBEJEHUS B OKpPY’Karolei
cpene;

- IIpU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIENOBAaHUN (PU3NUYECKUX IPOLECCOB
pacrpenensaTe OOsf3aHHOCTH B TpyNIe B COOTBETCTBUM C IIOCTaBJICHHBIMH 3aJaydyamu,
CIIEIUTh 3a BBINOJHEHUWEM IUIaHa JIEWCTBUII U KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIN BKJAJ B JAESTEILHOCTh I'PYIIIbI; BHICTPAUBATh KOMMYHHUKATUBHOE
B3aUMOJIEUCTBUE, MPOSBIISIE TOTOBHOCTh pa3peniaTb KOH(PIUKTHL.

2. Conep:xanue nzyuaemMoro Kypca B 7 kjacce

1. IlepBoHayajiibHble cBeleHMst O cTpPpoeHuM BemecTBa.(7). llena nenenus
u3MepurenbHoro mnpubopa. OrmpeneneHue LEHBl  JeNEHHs HM3MEPHUTEIbHOTO  IMIMHJIPA.
OmnpeneneHre TeOMETPUYECKUX pa3MepoB Tena. M3roToBieHUE H3MEPUTENBHOIO LMIUMHAPA.
N3mepenue temnepaTypsl Tena. M3mepenune pazmepoB mManbix Ten. M3MepeHue ToNmuMHEL JncTa
Oymarm.

2. JIBuikeHne U B3aumoneiicreue Tes. (12)M3mepenne ckopocTu ABMKEHUS Tela.
N3mepenue wmacchl Tena HenpaBWiIbHOM ¢GopMbl. M3MmepeHue MJIOTHOCTH TBEPAOIrO Tela.



N3mepenue oObema mycToThl. VccrmemoBaHuWe 3aBHCHMOCTH CHJIBI TSDKECTH OT MAacChl Tela.
Onpenenenne mMaccbl U Beca Bo3ayxa. CliokeHHE CHUJl, HAIMpPaBJICHHBIX IO OJHOW MPSIMOM.
N3mepenne keCTKOCTH TpPYXHUHBL. V3mepenune kodhduiMeHTa CHIBI TPEHUS CKOJBXKEHUS.
Pemrenue 3agau.

3. JaBjieHue TBepAbIX TeJl, *KUAKOCTell U ra3os. (6)/ccnenoBanue 3aBUCUMOCTH
NABJIEHUs OT IUIOLIAAU IMoBepxHOCTH. OnpenesieHHe AaBiI€HUS TBEPAOIrO Tena. BeruuciieHue
CHJIBI, C KOTOpOW aTMocdepa IaBUT Ha NOBEPXHOCTh cTona. OmpeneneHue Maccel Tena,
aBaroniero B Boje. OnpeaeneHue mIoTHOCTH TBepaoro tena. OnpenenaeHue oobeMa Kycka Jib/a.
N3ydenue ycnoBus miaBanus ten. Pemenue 3anad.

4. Padora m MomHocTh. JHeprusi. (9)Berumciienne pabOThl M MOIIHOCTH,
pa3BUBacMOM y4yeHUKOM Ipu noasemMe ¢ 1 Ha 3 staxk. OnpeleneHue BHIMTPHILIA B CHIIE.
Haxoxxnenune meHtpa TsokecTd Iiockod ¢urypbl. Beramcnenune KIIJ| HakIOHHOW TUIOCKOCTH.
N3mepenune knHeTnyeckon sHeprun. Mismepenue noreHnuansHon sHepun. Pemenue 3aaay.

Pa3znen 1. IlepBoHayajibHbIE CBeleHNsI 0 CTPOEHUH BellecTBa
Hdemoncmpayuu

1.HaGmronenue OpOyHOBCKOTO JIBUKEHHUS

2.Habmonenue nuddy3uu

3.HaOmtonenve sBiIeHUI, OOBSCHSIOIIUXCS IPUTSHKEHUEM WM OTTAJKUBAHUEM YaCTHUIL
BEllleCTBa

Jlabopamopnble pabomst u onvimul

1. Onpenenenue MeHbI ACICHUS MIKAJIBl U3MEPUTEIBHOTO mpudopa

2.M3roroBieHne N3MEPUTEIBHOIO HMINHIPA

3. OnpeneneHue pa3MepoB MabIX T

4.3mepenue TemMnepatypbl TPy HOMOIIY )KUJIKOCTHOTO TEPMOMETPA U AAaTYUKa TEMIIEPATypPhl
5.0ueHka 1uaMeTpa aToMa METOJIOM PsZIOB (C UCIIOIB30BaHuEM (poTorpaduii)

6. M3mepeHue TONLKUHEI JINCTa OyMaru

Pa3znen 2. /IBu:keHHe ¥ B3auMo/ieiicTBUe TeJl
emoncmpauyuu

1. HaGnronenne MexaHn4ecKoro IBUKEHUS Tejla

2.13mepeHre CKOpPOCTH MPSIMOJIMHENHOIO IBUYKEHUS

3. HaGnroneHue siBiIeHUs] HHEPLUU

4 HabmrogeHue U3MEHEHUs] CKOPOCTH MPHU B3aUMOJICUCTBUM TEIl

5. CpaBHeHHE MaccC MO B3aUMO/ICHCTBUIO TEJ

6. CnoxeHue cuJl, HalpaBJE€HHBIX IO OJHOM NPSIMOM

Jlabopamopnuvie pabomsl u onvimol

1. OmpeneneHue  CKOPOCTH  PaBHOMEPHOTO  ABIDKEHUS  (IIapUKa B KUJIKOCTH, MOIEITHU
3JIEKTPUYECKOTO aBTOMOOWJISI U T 1T )

2. U3mepenune maccsol 1 Kaniam BoAbl

3. OnpeneneHue MIOTHOCTH TBEPIOTO Teaa

4. 3mepenue mI0THOCTH | Kycka caxapa

5. U3mepeHune mI0THOCTH X03.MbliIa

6. ccnenoBanne 3aBUCUMOCTH CHJIBI TSIKECTH OT MacChl

7.00bITBI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb pacTshKeHHs (aegopmanuu) TPYKUHBI  OT
MPUI0KEHHOM CHUJIbI

8. CnoxxeHue cujl, HalpaBJIECHHBIX BJOJIb OJHOMN MPsSMON

9.00bITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBLKEHHUsI OT Beca Tena H
XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

Pasznen 3. JlaBienne TBEPABIX TeJl, KUAKOCTEH U ra3oB
demoncmpayuu

1. IlposiBnenne neiicTBust aTMOCHEpPHOTO TaBICHHUS

2.3aBUCHUMOCTD BBITAITKHUBAIOMICH CHJIBI OT 00OBEMa MOTPYKEHHOW YacTH Tejla U TIOTHOCTH
J)KUJIKOCTH

3.PaBeHCTBO BBITAJIKUBAIONIIEN CHUJIbI BECY BHITECCHEHHOMN KUIKOCTH

4.YcinoBue TJaBaHUs TeJ: IUIAaBAaHUE WJIM MOTPY>KEHHE Tel B 3a BUCUMOCTH OT COOTHOIIEHHUS
IUIOTHOCTEH TeJa U KUIKOCTH



Jlabopamopuvie padbomsl u onvimol
1 .HCCJ’ICI{OBaHI/Ie 3aBUCHUMOCTH JABJICHHUA OT ILJIOIIIaJAM IMMOBCPXHOCTHU
Z.OHpeHCHCHI/Ie AAaBJICHUA INUWJIWMHAPHUYCCKOTO TCJIa
3.BpI4ucieHue CHJIbl, C KOTOPOM aTMocdepa maBUT Ha TOBEPXHOCTH CTOJIa
4.0OmnpeneieHue Macchl Teja, IIaBaroniero B BOAC
5.M3yuyeHue yciaoBUs IJIaBaHUS TEJ
Pa3nen 4. Pabora u MOIIHOCTB. JHeprus
demoncmpayuu
1. IIpumepsl IPOCTHIX MEXAHU3MOB
Jlabopamopnsie pabomst u onvimul
1.0Onpenenerane pabOThI CHIIBI TPEHHS TPU PABHOMEPHOM ABIKCHUU Tejla MO TOPU30HTAIBLHOU
IIOBEPXHOCTH
2. MccnenoBanue yCJIOBUM paBHOBECHS pblyara
3 U3mepenue KII/l HakJIOHHON MJIOCKOCTH
4.13y4yeHure 3aKoHa COXPaHEHUS MEXaHUYECKOM SHEPTUU
5. Beruucnenne paboThl, COBEpIIaeMOM IIKOJIBHUKOM P ToxbeMe ¢ 1 Ha 3 aTax
6.Bbruncinenre MOIHOCTH, pa3BUBaEMOM IIKOJBHUKOM IpHU NogbeMe ¢ 1 Ha 3 aTax
7.0npeneneHue BEIMTPHIIIA B CUJIE, KOTOPBIH JaeT MOABMKHBIN M HETIOIBH)KHBIN OJIOKH

Conep:kanue n3y4aemMoro Kypca B 8 kiacce

1. dusuyeckuii MeToA M3YYeHHMs] NPHUPOALI: TeOPeTHUYECKHMH M IKCHePpUMEHTAJIbHbIA (3).
Omnpenenenue 1eHsbI AeleHus TpuOOpoB, CHATHE oka3zaHuil. OnpeaeneHue NorpenHocTed H3MEpEeHUH.
2. TenoBble siBJIeHUS] U1 MeTOAbI UX HcciaenoBanus (8). Onpenenenue yJyIMHEHUs Tella B Ipoliecce
W3MEHEHUs TeMmueparypsl. PemieHue 3agad Ha OIpeAesieHHE KOoJudecTBa TeIoThl. [Ipumenenue
TEIUIOBOTO pacIlMpeHUs] AJI1 perucrpanuu TemnepaTypsl. McciemnoBaHue IMpoleccoB IUIABICHUS U
oTBepAeBaHus. V3yueHue ycTpoicTBa TEIUIOBBIX aBurateneil. [IpuGopsl s M3MepeHus BIaKHOCTU
BO3/yXa.
3.JJeKkTpuyeckne siBJeHUsT W MeToAbl uX HcciaenoBanusi (8). OmnpeneneHue yaeiabHOTO
COINPOTHBIIEHUSI TpoBOAHMKA. 3akoH Oma misg yuyactka uenu. Pemenue 3amau. MccnenoBanue u
UCIIOJIb30BAaHUE CBOMCTB SJEKTPUUECKUX KOHJAEHcAaTOpoB. PacueT moTpebisieMol 3IEeKTPOIHEPTIHH.
Pacuer KIIJI anexrpudeckux ycTpoicTs. Pemenue 3aqa4 Ha 3akoH J[xoynsa-Jlenna.
4.9n1ekTpoMarHuTHble siBjeHus (5). [lonyuenue u pukcupoBaHHOE N300pakeHNE MAarHUTHBIX TOJIEH.
N3ydyeHue cBOMCTB anekTpoMaruura. M3yueHue mozaenu snekTpojBurarens. PemeHue kauecTBEHHBIX
3aj1ad.
5. Onruka (8). M3yuenue 3akoHOB oTpakeHus. HaOmioneHue oTpakeHHs M TPEIOMIICHHS CBETa.
N300paxkenus B auH3ax. OnpeneneHue ri1aBHOro (OKyCHOrO pacCTOSHUS U ONTHYECKOW CHIIbI JIMH3BI.
Habmtonenne nutepdepenuu ceera. Perienue 3agau Ha npesnomsieHue csera. HaGmroneHue moiaHoro
OTpa)kKEHHUs CBETA.
6.ITonroroBka u nMpoBeeHUe UTOrOBOH KoH(pepenuun (2). uauBuayansHas padboTa 1o MOJTOTOBKE
IIPOEKTA K MPE3ECHTALNH.
Pa3nea 5. ®uznyeckuii MeTo N3yUeHHs NIPUPOABLI: TEOPETHUYECKHUI U IKCIIEPUMEHTAJIBHBIH

Hemoncmpayuu

1. Habmronenue OpOYHOBCKOTO JIBHKEHUSI

2. HaGmonenue nuddy3uu

3. Buasl Tensioniepeiaumn
Jlabopamopuvie padbomsl u onvimol

1. Onpenenenue qaBiaeHUs BO3yxXa B OaJUIOHE IITIPUIIA

2.0nbITEl, JI@MOHCTPUPYIOIIME 3aBUCUMOCTh  JIaBI€HUS  BO3JyXa OT ero oOnéMma u
HarpeBaHUs WU OXJIaXKICHUS
3.IlpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B

TEepMOMETPHUUECKON TpyOKe OT TeMIIepaTyphl

Pa3nea 6. TenJioBble siBJICHUSI H METO/bI HX HCCIEI0BAHUSA
1.0OnpITEl 1O HAOIIOJIEHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, )KUJAKOCTEN U TBEPABIX TEN
2.0nbITEl, JI@MOHCTPUPYIOIIME 3aBUCUMOCTh  JIaBJI€HHUS  BO3JyXa OT ero oOnéMma u



Harp€BaHUs UJIN OXJIAXKACHUA
3.HaGmonenne u3MEHEHHsT BHYTPEHHEH OHHEPrHUU Tejla B pe3yibTaTe TEIUIoNepeaaund |
paboThI BHEITHUX CHIT
4.VccnenoBaHue SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U TOPSTYEH BOJIBI
5.0mpeneneHre KOIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH NpPH TETUIOOOMEHE C HArpeThiM
METaJUTMYECKUM LIIUHIPOM
6.Omnpenenenre yaeabHONW TEIOEMKOCTH BEIIECTBA
7.WccnenoBanue mpoiecca ucrnapeHus
8.0mpeneneHre OTHOCUTEIBHON BIIAXKHOCTH BO3AyXa
Pasznes 7. JjekTpuueckue siBJeHUSI 1 METOAbI UX MCCJIEIOBAHUS
Hdemoncmpayuu
1./IBa poaa SJIEKTPUYECKHUX 3apsA0B M B3aUMOJCUCTBUE 3apsiKEHHBIX TEJ
2.0nexTpocTaTuuecKass HHIYKIUS
3.3aK0H COXpaHEHUsl AJIEKTPUYECKUX 3apPsI0B

Jlabopamopnuvie padbomsl u onvimul
1.OnbITHI 1O HAOIIOASHUIO JISKTPU3AUUN T€JI UHIYKIIUEH U IPUCONPUKOCHOBEHUH
2.WccnenoBanue IeHCTBUS DJIICKTPHUYCCKOTO TOJISI HA TTPOBOJIHUKYU U JUDJICKTPUKHU
3.COopka u npoBepka pabOThI JIEKTPUUECKON LIENMU MOCTOSHHOTOTOKA
4.0O1bIThI, JEMOHCTPUPYIONIAE 3aBUCUMOCTH JJICKTPUYSCKOTO COMPOTUBIICHUS MPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAAN MONIEPEYHOr0 CEYCHHS U MaTepuala
5.IIpoBepka mpaBwiia CI0KCHHS HAIPSHKCHUU TMPHU TOCJISIOBATCIILHOM COCIMHCHHUU JBYX
pE3UCTOPOB
6. [IpoBepka mpaBuIIa JJIsI CHJIBI TOKA TIPU MapalIeIbHOM COSTUHEHUH PE3UCTOPOB
7.0npeneneHue padOThl AIEKTPUISCKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOop
8.0mpenerieHue MOITHOCTH 3JICKTPUICCKOTO TOKA, BBIICIISICMONM HA PE3UCTOPE
Pa3zgen 8.2/iekTpoMarHuTHbIE SIBJIEHUS
Jlabopamopnuvie padbomsl u onvimol
1.UccnenoBanue n1eicTBUS 3JEKTPUUECKOTO TOKAa HA MAarHUTHYIO CTPEIIKY
2.00bITHI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCHUCTBUS KATYIIKH C TOKOM H
MarHuTa OT CHUJIbI TOKa U HalpaBJICHUS TOKAa B KaTyIIIKe
3.13ydeHue ACHCTBUS MarHUTHOTO TOJIsI HA TIPOBOJHUK C TOKOM
4. KoHCTpyHpOBaHHE W U3yYe€HHE palbOThl SIIEKTPOIABUTATEINS
5.01BITBI IO WCCJICIOBAHHUIO SIBJICHUS DJJICKTPOMATHUTHOW WHIYKIIMH: WCCIICOBAHUEC
W3MEHEHUI 3HaUCHUS U HATIPaBJICHUS WHIYKIIMOHHOTO TOKa



3. TEMATHYECKOE IIJIAHUPOBAHUE

7 knace 35 yacoB

TemaTnueckue
G10Kku OcHoBHOe coep:kanue | ®opma nposeaenns I{OP
3aHSATHS

IlepBoHayanbHbIE Brognoe sausTie., | PPOHTAIbHAS — http://stratum.ac.ru/ru
CBEJICHUS 0 HHucTpyKTax no | 3Haxomctso ¢ Tb, /education/
CTPOEHHM BELIECTB oxpaHe  Tpyaa Ha | TOPUTMOM
(74) ypOKax. Ocuospr | OPopmiieHnus

sKkcrepuMenTa.  LleHa 1a00paTOpHBIX paboT

JCITeHHS ['pymmoBast —IipoBeIeHHE

M3MEPUTEILHOTO 1a00paTopHOI pabOoThI

npuGopa, ero | MHauMBuayanbHas —

OTPELIHOCTb. 00paboTKa pe3yIbTaToB

[[Tupuna, JJIMHA,

BBICOTA, IUTOIIA b,

00beM. MeTo1 psiioB
Bsanmoneiictaue Teit. | CKOPOCTD I'pynnosast —NPoBEACHUE | hitps://www.imumk.r
(12) PaBHOMEPHOTO 71a00paTOpPHOi PabOTHI u

nIBIKEeHHA. Macca Tena,
CJIO’KEHHE Macc.
IImotHOCTE TENA,
HaxoXKJeHne o0beMa
MPSIMOYTOJIBHOTO
napajuiesenumnesa.
3aBUCHUMOCTH CHIIBI
TSKECTH OT MAcChl TEa.
Omnpezenenne Maccol U
Beca BO3yxa B
koMHaTe. CloKeHHne
CHJI, HAIPaBJIEHHBIX 110
OJIHOM IIPSIMOi

3axoH ['yka, cuna
ynpyroctu. Cuia
TPEHHS CKOJBKECHHUS.
3aBUCHUMOCTD CHIIBI
TpPEeHHs OT Beca TeJa.
Pemenne 3amaqa

NunuBunyanbHas —
00paboTKa pe3yabTaToB
JemoHCTpauu:
QITOPUTM  pEIICHUS
3aj1a4

Ettps://www.yaklass.r
u

HaBnenue./laBnenue
JKUIKOCTEM M Ta30B.

(64)

HccnenoBanue
3aBUCUMOCTH JIABJICHUS
OT IUIoUIaIn
MMOBEPXHOCTH.
Onpenenenue 1aBieHUs
TBEPJIOTO Tea.
Brranciaenune cuisl, ¢
KOTOpO# atMocdepa
JTABUT Ha TTOBEPXHOCTH
crona. Onpenenexue
MAacchl Tena,

I'pynnoBas —poBeeHue
nabopaTopHOil paboThI
NunuBunyanbHas —
00paboTKa pe3yIbTaToB
JleMoHCTpamuu:
QITOPUTM PELIeHUs 3aj1a4

https://www.imumk.r
u

https://www.vyaklass.r
u




IJIaBAIOIIETO B BOJIE.
Omnpenenenue
IJIOTHOCTU TBEPJIOTO
tena. OnpeneneHue
o0BbeMa Kycka JibJa.
N3yuenue ycinosus
r1aBaHus ten. Pemenue
3azad.

PaGora m MOIIHOCTB.
Oueprus. (1049)

Brruucnienue paboTel 1

I'pynnoBas —ipoBeneHue

https://www.imumk.r

https://www.yaklass.r

MOIITHOCTH, nabopaTOpHO PabOTHI .
pa3BuBaeMoM ydeHUKOM | MuauBuayanbHas —

npu noabeme ¢ 1 Ha 3 00paboTKa pe3ysbTaToB u
staxk. Onpenenenue JlemoHcTpauuu: -

BbBIMI'pbIIIA B CHUJIC.

AJIT'OPUTM pECHICHUSA 3ada4

http://stratum.ac.ru/ru

HaxoeHue 1enrpa [education/
TSKECTH IIOCKOH
¢urypsl. Beraucnenue
KIIJI naknoHHOM
IJIOCKOCTH. M3Mepenue
KMHETHYECKOW YHEPIUU.
N3mepenue
NOTEHIMAJIbHON SHEPUH.
Pemenne 3anau.
Hroro 35 yacoB
TeMmaTnueckoe miiaHupoBanue 8 kiaacce 36 yacon
TemaTnueckue
Goxu OCHOBHOE cojlepKaHne ®opma nor
NpoBeaeHust
3aHATHA
dusnueckuii MeTON BBonnoe 3anstue. MHCTpyKTax 1o | @poHTanpHas — https://www.imum
H3yueHNst oXpaHe Tpyaa Ha ypokax. OcHoBbl | 3HakomMcTBO ¢ Th, | | 1y
NPUPOBL: IKCIIEPUMEHTA. ATOPUTMOM https://www.vaklas
TeopeTHueckuil  u W3mepenue (u3nyueckux BETUYMH. | 0(OpMIIEHUS stu
DKCIIEpHMEHTAIbHbI Omnpenenenne IeHBI JeNEHUS U | TaOOPaTOPHBIX h_'// )
it (3u). MOKa3aHui prboOpoB. | paboT ttp://stratum.ac.ru
AbcomotHass W oTHocuTenbHas | ['pymmoBas — ru/education/
MOTPELIHOCTb. 3Ha4yeHue | IpoBe/IeHUE
OKCHEpUMEHTa Ui Pa3BUTHUS | TaOOpaTOpHOU
Hay4YHbIX TEOpUH M  co3/aHus | paboThI
HOBBIX TEXHUYECKUX YCTPOHCTB. WunuBuayanbHas —
obpaboTka
pe3yIbTaToB
TeruioBble sBICHHMs ¥ | | CIVIOBOE PACIIMPEHUE TEN U €T0 ['pynmosast — https://www.imum
METOJTEI ux | HCHOJIB30BaHNUE B TEXHHUKE. MIPOBE/ICHUE k.ru
yccIen0BaHus(84) CriocoObl U3MeHEHHs BHYTpeHHEH | 1abopaTopHOI https://www.yaklass.
SHepruu Tein. Buas paboThI ru
teronepenaun. Teruonepenadya B | HauBuayanbHas —




npupoje u Texuuke. Konnuectso

00paboTka

TEIJIOTHl. 3aKOH COXPaHEHUs U pe3yabTaTOB

MIpEeBpALICHHs SHEPTUU B JemoHcTpanu

MEXaHUYECKUX U TEIUIOBBIX U:  QITOPUTM

nporueccax. ArperatHble COCTOSHUS | PeLICHUS

BemecTBa. MazoBbIe MEPEXOIbI. 3a1a4

Pabota raza u mapa. TernoBbie

JIBUTaTeNu. JIBUrareinnb

BHYTpEHHero cropanus. Potopao —

IIOPILIHEBOU JBUraTeab BaHkens.

Juzens. [1apoBas u razoBas

TypOuHa. HeoObI4HbIC TBUTATEIH.

[lepcrieKTHBBI CO3aHMs HOBBIX

JIBUTATENICH, YCOBEPILIEHCTBOBAHUE

MPEKHUX U 3aMEHBI

KCII0JIB3YEMOT0 B HUX TOILJIMBA.

KIIJI TenmoBoro gBurareis u

MEPCIEKTUBBI €T0 MOBBIIICHUSI.
DieKTpUUecKHe KonpeHcaropsbl. DiIeKTpudecKuit ['pynmoBast — http://stratum.ac.ru/r
SIBJICHUS 1 MeTompl ux | TOK. JIeHCTBHS SIEKTPHIECKOro HPOBEICHHE u/education/
rccnenoBanus (84) TOKa. DJIEKTPUYECKUI TOK B nabopaTopHOH https://www.imum

cpenax: MeTajuiax, KHIKOCTSIX, paboThI k.ru

razax, MoJIylpoBOTHUKAX. WuauBuayanbHas —

CoennHeHus TPOBOAHUKOB. 00paboTka

OcBeTuTenpHas CeTh. pe3ynbTaToB

DnexkTpousMepHuTebHbIe MPHOOPHL. | JleMoHCTpammm:

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa — Jlenua.
DneKTpoHarpeBaTeybHbIe
npubopsl. Pacuet norpebisiemoit
anekTposneprun. Kopotkoe
3aMblkaHue. [InaBkue
npenoxpanutenu. [Ipumenenne
MOJTYITPOBOJIHUKOBBIX TPHUOOPOB.

AJITOPUTM PCIICHUA
3aga4

DNeKTpOMarHUTHBIE
aBreHus (59).

MarauTHog€ IoJI€.
DNeKTPOMarHUThI.
DNEeKTpOMarHuTHBIE pese U UxX
npuMeHeHue. [locTosiHHbIE
MarHuThbl U KX TPUMEHEHUE.
MarnutHoe none 3emiun. Ero
BJIMSIHUE HA paUOCB:3b. [lelicTBre
MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C
TOKOM. DJIEKTPOJBUTATEIb.

I'pynnoBas —
IIPOBEJICHUE
nabopaTtopHoOit
paloThI
NunuBunyanbHas —
obOpaboTka
pe3yJIbTaToB
JeMoHncTpanuu:
QJIITOPUTM pELICHHS
3a1a4

http://stratum.ac.ru/r
w/education/

https://www.imum
k.ru

OnTtuka (84).

N3yuenune 3aKOHOB
OTpaKEHUS. HaGnronenue
OTpaXEHUS U TPEJOMJICHUS CBETA.
N3o6pakeHus B JMH3aX.

Onpenenenue riaBHOrO (POKYCHOTO
paccTosiHUS M ONTUYECKOW CHJIBI
JINH3EL. Hao0mronenne

I'pynmoBas —
IpOBE/ICHUE
nabopaTtopHoOit
paboThI
NunuBunyanbHas —
obpaboTka
pe3yIbTaToB

https://www.imum
k.ru

https://www.yaklas
s.ru
http://stratum.ac.ru/
ru/education/




uHTepdepeHnu cBeta. PerieHue
3aJlad  Ha TPEIOMJICHHE CBETa.
HaOnrozeHne MmONHOTO OTpakeHUs
CcBeTa.

JleMoHCTpamuu:
aJTOPUTM pELICHUS
3a1a4

ITogroroska u
IPOBE/IEHUE UTOIOBOM
KoH(pepeHMH (49)

WunuBuayansHas  pabota
0  TIOATOTOBKE  IIPOGKTa K
NpEe3CHTALUH.

Pabora ¢
[IOArOTOBJIEHHBIM
MaTepHaIIOM,
aHaIu3
MOJIYYEHHBIX
JAHHBIX 10
VHIUBUYAIIbHOMY
IIPOCKTY.

https://www.imum
k.ru

Hroro 36 uacos
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