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ITosicHuTe/IbHAsA 3anucKa

[Tporpamma mo ¢u3MKe Ha YPOBHe OCHOBHOTO oOiero o0Opa3oBaHMsi COCTaB/ieHa Ha
OCHOBe TI0JIO)KeHUM U TpeOOBaHWII K pe3y/bTaTaM OCBOeHHUsI Ha 0a30BOM ypOBHe OCHOBHOM
obpa3oBaTesibHOM Mporpammebl, TipectaBieHHbIX B @PT'OC O00,a Takxke ¢ yuétom (hezsepasbHOU
paboueii MporpamMmbl BOCITUTAHUS U KOHLIEILIMY MperofiaBaHus yuebHoro ripemerta «Pusnka».

CogepkaHve mnporpaMMel 1o ¢u3MKe Harpas/ieHO Ha ()OpMHUpPOBaHHE eCTeCTBEHHO-
Hay4YyHOM TPaMOTHOCTU OOYYarolIMXCsi M OpraHu3alui0 u3yuyeHusi (PU3MKUHA [esTelTlbHOCTHOU
ocHoBe. B riporpamme 1o ¢u3MKe yUUTHIBAIOTCS BO3MOKHOCTH yueOHOTO IpejMeTa B peaTn3aLun
tpeboBanuit ®I'OC OOO K MIaHUPYeMbIM JIMUHOCTHBIM W MeTaripeJMeTHbIM pe3y/bTaTaM
00yueHwUs], a TAaK)Ke MeXIpe]MeTHbIe CBSI3U eCTeCTBeHHOHAYYHBIX YUeOHBIX ITPeJMeTOB Ha YPOBHE
OCHOBHOTO 0011lero o6pa3oBaHUsl.

[Tporpamma 1o ¢u3MKe yCTaHaBIMBaeT paclipefeseHue yueOHOro marepuana I0 rofam
oOyueHust (To KJjaccam), TpejjaraeT TPUMEPHYIO T10C/Ie0BaTe/lbHOCTh U3Y4YeHUs TeM,
OCHOBaHHYIO Ha JIOTWKe Pa3BUTHS TIPEIMETHOTO COJIep>KaHUsI U yUéTe BO3PACTHBIX 0COOEHHOCTEM
00yyYaroIUXCsl.

I[Tporpamma 1o ¢u3vke pa3paboTaHa C 1je/IbI0 OKa3aHHUsI METOMUYECKOU TOMOILM YUUTEITIO
B CO3/laHUU paboueli porpamMmmel 1o yueOGHOMY TipeiMeTy.

du3rKa SIBISETCS CUCTEMOOOPA3YIOIIMM [/ eCTeCTBeHHOHAYYHBIX Y4eOHBIX MpeMeToB,
MOCKOJIbKY (pM3HMYeCcKue 3aKOHbI Jie)KaT B OCHOBE MPOLIeCCOBM SIBJIEHWH, U3yuyaeMbIX XUMUEH,
Ouosioruelt, actpoHoMuel U (usnueckol reorpaduel, BHOCUT BK/IaJi B €CTeCTBEHHOHAYUYHYIO
KapTWHy MUpa, MpejocTaB/sieT Haubosiee siCHble 00pasijbl TIpUMeHeHHsi Hay4yHOTO MeToja
TI03HAHMSI, TO eCThb CTI0Co0a TMoTyueHus JOCTOBEPHBIX 3HAHUM O MHPe.

OpHa M3 TVIaBHBIX 3a/jau (M3uyecKoro obpa3oBaHusi B CTPYKType o0Oijero obpa3oBaHus
COCTOMT B (OPMHUPOBAaHMM €CTeCTBEHHOHAyYHON TIpaMOTHOCTM M HHTepeca K Hayke Yy
00yyYaroIUXCsl.

N3yuenne ¢u3uku Ha yryiyOnMéHHOM ypOBHe TMpeAToJiaraeT OBJaJZieHHe C/IeAyIOI{UMU
KOMITETEHTHOCTSIMH, XapaKTepU3yIOLMMHU eCTeCTBEHHOHAYYHYI0 PAMOTHOCTb:

HAy4YHO OOBSICHSITH SIBJIEHUS,

OLIeHMBATh Y TIOHUMAaTb 0COOEHHOCTH HayUHOT'0 UCC/Ie/I0BaHMUS;

VHTEepIIPeTUPOBaTh [laHHble M HCIIO/Ib30BaTh HAayuHble [0KAa3aTe/bCTBaZIA I10JIyYeHUs
BBIBOJOB».

Llemn u3yuenuss (pu3MKyM Ha ypOBHe OCHOBHOTrO 00Imiero obpa3oBaHWs OrpejesieHbl B
KOHLIETL[MK TIperiofjaBaHust yueOHoro rpegmera «@Pusnka»B 00pa3oBaTeNbHBIX OpraHU3aLUsx
Poccwmiickoii @efepaiiyiu, peany3yrOLX OCHOBHbBIe 0011e00pa3oBaTe/ibHbIe TPOrPaMMBbI.

Leau usyueHnus ¢usuku:

nproOpeTeHre WHTepeca W CTpeM/IeHHUs] 00yJaroLMXcsl K HAyYHOMY M3yUYeHHIO TIPUPO/bI,
pa3BUTHE UX UHTE/IEKTYaIbHbIX U TBOPUYECKUX CTIIOCOOHOCTeN;

pa3BUTHe TIpe/CTaBJeHUMM O HAyyHOM MeToJe [I03HaHW U  (opMUpOBaHUe
VICC/Ie[|0BATe/IbCKOTO OTHOLLIEHHS K OKPY KarOLUM SIBJIEHHUSIM;

(opMHpOBaHWe HAyYHOTO MHUPOBO33peHUs] KakK pe3y/bTaTa H3yueHUs] OCHOB CTPOEHMUs
MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (PM3UKH;

(opmMHupoBaHUe TIpeACTaBAeHUNd O POAM (PU3MKMU [/Is1 pasBUTHS JIPYTMX eCTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPE/CTaBJI€HUH O BO3MOXHBIX cdepax Oyaymield mpodeccHoHaTbHOM
JlesiTeTbHOCTH, CBSI3aHHOW C  (U3MKOW, TOATOTOBKA K JajbHellleMy OOy4YeHHIOB 3TOM
HarpaBJIeHUH.

HocTikeHWe STUX Leneld TmporpaMMbl 1O (M3MKe Ha ypOBHe OCHOBHOTO OOIL[ero
obpa3oBaHus 00ecrieurBaeTcs peleHreM CIeAyIomnX 3aay:

nprobpeTeHre 3HAHUW O JAWCKPETHOM CTPOEHUM BelleCTBa, O MeXaHWUUeCKUX, TEeTIOBbIX,
3JIEKTPUYECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;



nproOpeTeHre YMEHHUM OIMMCHIBaTh M OOBSICHATH (pr3UecKue sIBJIEHUSIC UCTI0/Ib30BaHHEM
TM0JIyYeHHbIX 3HaHWY;

OCBOEHMe MEeTO/IOB pelleHus] TPOCTeMIINX pPACYETHBIX 3a/ady C MCI0/b30BaHUEM
¢u3nuecKrx MoZeseli, TBOPUeCKUX U MPaKTHKOOPUEeHTHUPOBaHHBIX 3a/ay;

pa3BUTHe yMeHW HaO/I0[aTh PUPO/HbIE SBJIEHUS U BBINOJHATE OMBITHI, 1a00paTOpHbIe
paboThI U 3KCIIepUMeHTa/IbHbIe UCC/Ie/JOBAHMSI C UCII0/Ib30BaHeM U3MepUTeTbHbIX TPUO0POB;

OCBOeHHe TIpHEMOB PpaboThl ¢ uWHQoOpMaruel (U3NUECKOTO COJep)KaHHs, BKIIIOYAst
MH(OpMaLMI0 O COBPEMEHHBIX [JOCTW)KEHMSIX (U3MKW, aHalu3 M KPUTUUeCKOoe OlleHWBaHUe
vHbopMaLuy;

3HAaKOMCTBO €O cdepamu TpodeccuoHaNbHON [leATe/IbHOCTH, CBS3aHHBIMUC (DU3UKOHU, U
COBpPeMEeHHbIMHU TeXHOJIOTUsSIMH, OCHOBaHHBIMH Ha JIOCTKEHUSX (PU3UUeCKOr HayKHU.

Mecto yuedoHOro npejmera «®u3uKka» B yueOHOM IIaHe

OO0r11iee yMC/I0 YacoB, PeKOMEH/IOBAaHHBIX I M3ydeHus: (hu3uKrHa 06a30BOM ypoBHe, —204
yaca: B 7 Knacce — 68 yacoB (2 yaca B Hefient0), B 8 ksacce — 68 yacoB (2 uaca B Hejfie/to), B 9
K/acce — 68 yacos (2 yaca B HeJje/0).

Pe3ynbTaThl 0CBOEHHSA YueOHOro npeaMera «Du3ukKa»

[Mpy wm3yueHnu ¢GU3UKK B CpeAHEl IKosie 00ecrieunBaeTcsi AOCTYDKeHHe JIMUHOCTHBIX,
MeTarnpeJMeTHbIX U NTpeIMeTHBIX pe3y/bTaToB.

JIuuHOCMHble pe3y/ibmambl:

B ctepe OTHOIIeHWI oOyuwaroluxcs K cebe, K CBOeMy 3/I10pPOBBbIO, K TO3HAHHIO Cebsi —
OpUEeHTAaLisi Ha WHUIMAaTUBHOCTb, KPEaTWBHOCThb, TOTOBHOCTb M CIIOCOOHOCTH K JIMUHOCTHOMY
CaMoOTIpe/ie/IeHUI0, CIIOCOOHOCTb CTaBUTH Lie/IM W CTPOUTH >KU3HEHHbIe TIJIaHbI; CTpeM/ieHHe K
CaMOpAa3BUTHIO U CAMOBOCIIUTAHHIO B COOTBETCTBUU C OOI[euesioBeYeCKUMH 1[eHHOCTSIMUA |
uzlealaMyd TpaXkJaHCKoro oOl1ljecTBa; TPUHATHE U peanv3alusi LeHHOCTeld 3[0pOBOr0 U
Oe3omacHOro o0Opasa >KW3HWU, Oepe)kKHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIeHWe K
cobCcTBeHHOMY (pU3UUECKOMY U TICUXOJIOTMUeCKOMY 3/10POBbIO;

B cdepe otHoueHud oOyuaromuxcst K Poccru kak k Popune (OteuecTBy) - poccuiicKas
WJIeHTUYHOCTb, YYBCTBO OTBETCTBEHHOCTU mepes PojuHOW, ropfoCTH 3a CBOM KpaW, CBOIO
PosuHy, mpouuioe ¥ HacToslllee MHOIOHAlL[MOHA/JBHOTO Hapoja Poccum, yBakeHHe
roCyJapCTBeHHbIX CUMBOJIOB (rep0, diar, rTMH); ¢hopMHpOBaHKE yBa)KeHUSI K PYCCKOMY SI3bIKY
KaK rocyZ,apCTBeHHOMY 513bIKy Poccurickon ®epeparyu.

B cdepe OTHOLIEHUM 0OyUaroMXcsi K 3aKOHY, TOCYAapCTBY M K TPaKJAHCKOMY 00I1ecTBy
I'Pa’XJaHCTBEHHOCTh, I'Pak/laHCKasi MO3WLUsI aKTUBHOTO U OTBETCTBEHHOT'O UjieHa POCCHICKOTrO
o011le-CTBa, OCO3HAIOIIEr0 CBOU KOHCTUTYL[MOHHbBIE TpaBa U 00S13aHHOCTH, YBaXKaloLL[ero 3aKOH U
TIPaBOIIOPSIIOK, OCO3HAHHO MTPUHUMAFOIIETO TPAJHMLIMOHHBIE HAl[OHAIbHBIE U 001eueioBeyecKre
ryMaHUCTHUeCKHe U JleMOKpaThUueckue [IeHHOCTH, TOTOBOTO K Y4YacTHIO B 00IIeCTBEHHOM XKU3HU;
MHPOBO33peHHe, COOTBETCTBYIOIlee COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKd M OOIIeCTBeHHOMN
MPaKTUKY, OCHOBaHHOE Ha Juajore Ky/abTyp, FOTOBHOCTb K JOFOBOPHOMY peryJ/MpOBaHHUIO
OTHOLLEHU! B TPYyIIe WK COLMaabHOM OpraHu3aljiy; BOCIIUTAHKE YBa)KUTE/IbHOIO OTHOLIEHHUS K
Hal[MOHA/IbHOMY JI0CTOMHCTBY JIFO/EH;

B cdepe OTHOIIeHMH O0OyvYarOUMXCs C OKPYKAIOUIMMHU JIOABMHU -yBa)KUTEIbHOE W
JnobpokenartenbHOe OTHOLLIEHWe K JpDYyroMy uUejioBeKy, ero MHEeHWI0, MHPOBO33DPeHHIO,
CrIocoOHOCTel K COTIepe)KMBaHUI0 M (POPMHPOBAHHMIO TIO3UTUBHOTO OTHOIIEHUS K JIFOASM, B TOM
yuc/e K JIlaM C OrpaHMYeHHbIMM BO3MOXXHOCTSIMM 3[0pPOBbsi U MHBanuzaM; (oOpMHUpOBaHUe
BBID&KEHHO! B TTOBeJIeHHH HPAaBCTBEHHOM MO3UIIMH, B TOM UHCJIe CTIOCOOHOCTH K CO3HATeTbHOMY
BbIOOpY Z06pa, HPaBCTBEHHOI'O CO3HAHUS U TOBe/IeHUs] Ha OCHOBe YCBOeHHSs 00lijeuesioBeyecKux
LIeHHOCTed M HPaBCTBEHHBbIX UYBCTB (UecTd, [o/ra, CIpaBeJ/IMBOCTH, MUIOCEpAUs |
JIpy>Kemtobusi), KOMIIETeHL[M COTpyJHHUUeCTBAa CO CBEPCTHUKAMU, B3pPOCIABIMH B yuyeOHO-
WCC/Ie[JOBaTe/IbCKOM, TIPOEKTHOM MW JpYrUX BUjAxX JesTeJbHOCTH; * B cdepe OTHOLIEHUM
o0yyarIlUXcsi K OKpY’KalollleMy MHDY, K JKUBOW TIpHUpOZe, XYy/I0’KeCTBEHHOM Ky/bType -
MHPOBO33p€eH1e, COOTBETCTBYHOIIlee COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKH, 3HAUMMOCTb HayKH,
FOTOBHOCTb K HAyUYHO-TEXHUUECKOMY TBOPUYECTBY, B/aJleHHWe JOCTOBEpPHOM WH(opMalyen o



riepe/IOBbIX JOCTU)KEHUSIX U OTKPBITUSX MUPOBOUM M OTeUeCTBEHHON HayKd, TOHMMaHUe B/IUSHUS
COLIMA/IbHO-9KOHOMHYECKHX TIPOLIeCCOB Ha COCTOSIHME TIPUPOJHOM U COL[MaZbHOU Cpe[ibl,
OTBETCTBEHHOCTU 3a COCTOSIHWME TIPUPO/JHBIX peCcypcoB, YMeHWW U HaBBIKOB pa3yMHOI0
TIPUPO/OT0/Ib30BaHUsI, HETEPITMMOI'0 OTHOLLIEHUS K AeUCTBUSIM, TIPUHOCSILIM Bpe/] 5KOJIOT1H;

B cdepe oTHOIIeHWN oOydJaroUMXcsi K TPyAy, B cdepe COIMATbHO-3KOHOMUYECKUX
OTHOIIIEHHWY —O0CO3HaHHBIA BBIOOp Oyaymiel mpodeccMr Kak TyTb W CIOCOO peanv3aliid
COOCTBEHHBIX )XKU3HEHHBIX TJIAHOB; 0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOEe OTHOILEHHE K
pa3HbIM BHAM TPYAOBOM [esTe/IbHOCTU; TOTOBHOCTh K CaM000OC/Ty>KUBaHUIO, BK/TFOUasi 00ydeHue
Y BBITIOJTHEHUE IOMAIITHUX 00s13aHHOCTEH!.

MemanpeomemHble pe3ynbmambi:

CaMOCTOSITe/ILHO OTpe/ieNIITh 1|e/d, CTaBUTh W (POPMY/IMPOBaTh COOCTBEHHBIE 3a/laudl B
oOpa3oBaTe/bHOM JesiITe/IbHOCTH U XKU3HEHHBIX CUTYaIUsIX;

OLleHMBAaTb pecypchbl, B TOM UWCIe BpeMs U Jpyrde HemaTepualbHble pecypcChl,
HeoOXxouMbIe ZJisl JOCTHXKeHUsI TIOCTAB/IEHHOM paHee 1ie/y;

COTIOCTABJISITh UMEOIIUEeCs] BO3MOXKHOCTH W He0OXO/IUMbIe /IJIsl TOCTHXKEeHHS 11eJTH PeCypChI;

OpraHu30BbIBaTh 3(PPEKTUBHBLIM TIOUCK pPecypcoB, HEOOXOAUMBIX [MJisi IOCTVDKeHUs
TOCTaB/IEHHOM 1]e/TH;

ornpejiensiTh HECKOBKO MyTel JOCTHXXeHUs TTOCTaBIeHHOM Lie/y;

BbIOMPATh ONTHUMAJIbHBIN MyTh JOCTHXKEHUS 11e/TH, C y4eTOM 3(h(HeKTUBHOCTH PaCXOZ0BaHUs
PecypcoB 1 OCHOBBIBasICh Ha COOOPayKeHUSIX 3THKW U MOpaJI;

3a/laBaTh MapaMeTpbl U KPUTEPUH, TI0 KOTOPLIM MOXKHO OTpe/ie/IuTh, UTO Lie/ib JOCTUTHYTAa;

COTOCTaBJIATD MOTyUeHHbIM pe3y/ibTaT AesiTe/lbHOCTU C TTOCTaB/IeHHOM 3apaHee 11e/ibio;

OLIEHWBATb TOC/IEACTBUSL [JOCTM)KEHUSI TIOCTaBJIEHHOW 1le/lM B yueOHOM [1esTe/IbHOCTH,
COOCTBEHHOM YKU3HU U KU3HU OKPY KaIOIIUX JTHO/IeH.

KPUTHUECKU OLIeHUBaTh U WHTEPIIPeTUPOBaTh UHPOPMALIUIO C pa3HbIX TTO3ULIUM;

pacrio3HaBath U GUKCUPOBAThH MTPOTHUBOPEUHs: B MHPOPMAI[MOHHBIX UCTOUHUKAX;

WCII0/Ib30BaTh pa3/UuHble MOJe/bHO-CXeMaThuueckie CpejcTBa /Jisi  TIpeJCTaBJIeHuUs
BBLISIBJIEHHBIX B MH()OPMALIMOHHBIX UICTOYHUKAX TTPOTHBOPEUMH;

OCYILIeCTBJISITh Pa3BePHYThIM MH(OPMALIMOHHBIM MOUCK U CTaBUTh HAa €ro OCHOBE HOBbIE
(yuebGHbIe U TT03HaBaTe/IbHbIE) 3a/laUM;

WCKaTh U HAXOIUTh 0000I1|eHHbIe CTIOCOOBI pellieHus 3a/iay;

TIPUBO/IUTh KPUTHUECKUE apTyMeHThl KaK B OTHOIIIEHUM COOCTBEHHOTO CY>K/€HHS, TaK U B
OTHOIIIEHUH [IeCTBUN W CYXK/IEHUH APYT * Oro; aHaIM3UPOBATh U Mpeobpa3oBbIBaTh MPOOIEMHO-
TIPOTHUBOPEUMBLIE CUTYALIUM;

BBIXOJUTh 3a PAaMKU YyueOHOrO TIpegMeTa W OCYIIeCTB/ISTH Ije/ieHarpaB/IeHHbIA TMMOUCK
BO3MO>XHOCTH ILIIMPOKOTO TIepeHOCa CPe/iCTB U CTIOCOO0B IeCTBYS;

BBICTPAMBATh UHIUBUIya/IbHYI0 00pa30BaTeIbHYI0 TPAeKTOPHIO, YUUThIBAsi OTPAaHUUEHUS CO
CTOPOHBI IPYTUX YUaCTHUKOB U peCypCHbIe OTPaHUUeHUS;

MEHSITb M YJIep)KMBATh pa3Hbie MO3UIMU B TT03HABATETLHOU /IeATeIbHOCTH (ObITh YUEHUKOM
U yuuTenem);

dopmynrpoBaTh 00pa3oBaTebHBIN 3alPpOC W BBIMOJHATh KOHCY/IbTaTUBHBbIE (QYHKIUH
CaMOCTOSITe/IbHO; CTaBUTh TPoOsieMy W paboTaTh Hajl ee pellleHWeM; YIIPaB/STb COBMECTHOM
T03HaBaTe/IbHOU JeITe/TbHOCTBIO Y TIOJUUHATHCS).

IIpeomemHble pe3ynbmamblt:

OOBSICHATL W AHAJM3UPOBATH PO U MeCTO GU3UKA B (HOPMHUPOBAHUM COBPEMEHHOU
HayUyHOW KapTUHbI MUDPA, B PAa3BUTHM COBPEMEHHOM TeXHHUKA U TEXHOJIOTHH, B MPaKTHUECKOU
JlesITeIbHOCTH JTFO/IeN;

XapaKTepHU30BaTh B3aMOCBSI3b MeXXAy (hH3UKOM U IPYTUMH eCTeCTBEeHHBIMU HayKaMu;

XapaKTepu30BaTh CUCTEMHYIO CBSI3b MeXX/[y OCHOBOIOJIaralllMy HayYHbIMU MTOHSATUSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepusi (BeIeCTBO, T0J1e), ABWKeHWe, CUla, SHeprus;

TOHMMaTh U OOBACHATH 1I€JIOCTHOCTh (DU3UUYECKONW TEeOpWUW pa3/uyaTh TpPaHUIIbI ee

TIPUMEHUMOCTH U MeCTO B PSIAIy APYTUX (PU3NUECKUX TEOPH;



B/1a/leTh NIpMeMaMU ITOCTPOeHUs] TeOPeTUYeCKUX Jl0Ka3aTe/lbCTB, a TakKe MPOrHO3WPOBaHUs
ocobeHHOCTel TIpOTeKaHWsi (U3MUECKWX SIBJIEHWA U TIPOL[eCCOB HAa OCHOBe TI0JIyYeHHbIX
TeopeTHYeCKUX BbIBOJIOB U [I0Ka3aTe/bCTB;

CaMOCTOSITE/IbBHO KOHCTPYMPOBaTh  3KCIIepUMeHTaslbHble yCTAaHOBKU [l  TIPOBEPKHU
BBIJBUHYTBIX THIIOTE3, PACCUMTHIBATh aOCOMIOTHYIO U OTHOCHUTE/IbHYIO TIOTPELTHOCTH;

CaMOCTOSITE/IbHO TJIAHUPOBAaTh U MPOBOJUTH (PU3MYECKHe IKCITIEPUMEHTHI;

pellaTh MPaKTUKO-OPUEHTHUPOBaHHbIe KaueCTBEHHbIE U pacueTHble (hM3ryecKre 3a/jaur Kak
C OMOpOW Ha M3BECTHbIE (PU3MUeCKHe 3aKOHbI, 3aKOHOMEPHOCTU M MOJe/M, TaK U C OMOpPOM Ha
TEKCThI C U30BITOUHOM MH(pOPMaLIMel;

OOBSICHATh TPaHHULbl TIPUMEHEeHHs] M3YUYeHHbIX (U3NUeCKUX Mojeiell TpU  pelleHUH
(buU3MUeCKUX U MeXXIIpeJMeTHBIX 3a/1ay;

BbIIBUTaTb  TUIOTe3bl Ha  OCHOBe 3HAaHWS  OCHOBOMOJArarwoluX  (U3NYecKuX
3aKOHOMEPHOCTel U 3aKOHOB;

XapakTepu3oBaTh  ry00asbHble  TpoO/eMbl,  CTOsIL{Me  Tlepej,  4e/l0OBeYeCTBOM:
SHepreTUUecKHe, ChIpheBble, IKOJIOTHUeCKHe U POJib (PU3MKH B PellleHUuH 3TUX rpobiem;

OOBSICHATh TIPUHLMIBI pabOThl M XapaKTePUCTUKKA W3yUeHHbIX MalliH, TpUOOpOB U
TeXHUYECKHUX YCTPOMCTB;

OOBSICHATH YCIOBUSI TIpUMeHeHus1 GU3NUeCKUX Mojieseil TIpy pellieHUH (U3NUeCcKUx 3ajad,
HaXOJWTh a/IeKBaTHYIO TIPe/I/IOXKeHHOM 3afjaue (hrU3NIeCcKyro MOZesb, pa3peliaTs npobieMy Kak Ha
OCHOBE UMEIINXCSl 3HAaHUH, TaK U MPU IMOMOLL{Y METO/I0B OL|eHKH.

CojepxaHue yueOHoro npegMmera «@u3uka» (C y4eToM 3THOKY/JIBTYPHOT'0 CO/leP)KaHUSA
oOpa3oBaHusl)
7 Kaacc

®usuKa 1 eé posib B IO3HAHUU OKPY>Karolero Myupa.

®du3nka — Hayka O rpupoge. ABneHus npupozbl. dusrueckre sIBJIeHUs: MeXaHUUYeCKue,
TeIJIOBble, 3/IeKTPUYeCKHe, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeNWYMHBL. V3MmepeHue Qu3nueckux BenuuuH. Pusnueckue MpUOOPHI.
[TorpemHoCcTh M3MepeHur MexayHapoHasi CUCTeMa eIHULL.

Kak ¢u3uka u Apyrue ecrecTBeHHble HayKd M3yuyaroT NpUpojy. EcTecTBeHHOHayuyHbIN
MeTo/] TO03HaHus: Hab/Mo/eHre, TIOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIKEHWE THIIOTE3,
9KCTIepUMEHT TI0 TIpOBepKe TuroTe3, 0ObsicHeHWe HabsogaeMoro sBjeHus. OrmucaHue
bu3nUeCcKrX sIBIEHUH C TIOMOLLBI0 MOZeiei.

emoHcTpaLuu.

MexaHnueckue, TerjioBble, 3/IeKTpPUUeCKre, MarHUTHbIe, CBETOBbIE SIBJIEHMUS.

dusnueckyue TpUOOPHI U TIpoLieAypa TPSMBIX H3MepeHWM aHalorOBbIMH LIM(POBLIM
nprubOpoM.

JlabopaTopHble pabOThI U OTIBITHI.

OripefiesieHyie LieHbI Jie/IeHUsI IIIKaIbl K3MepUTeTbHOro Tipubopa.

V3mMepeHune pacCTOSIHUM.

N3mepenre 00bEMa >KUIKOCTH U TBEPZIOTO TeJia.

OrnpeziesieHrie pa3MepoB MaJbIX TeJl.

V3mepeHue TemriepaTypbl IIPU TIOMOIIM JKUAKOCTHOTO TepMOMeTpa U JaTuyvKa
TeMIlepaTypsbl.

ITpoBesenne wccnefoBaHUs 110 TPOBEpKe TUIIOTE3bl: JAJbHOCTh I0JIETA IIAPUKa,
TYIeHHOT0 FOPU30HTa/IbHO, TeM Oosblile, yeM OOJblile BHICOTA MyCKa.

[TepBoHaua/nbHbIE CBe/leHUsI O CTPOEHUU BellleCTBa.

CrTpoeHue BelllecTBa: aTOMbl U MOJEKyJ/bl, UX pasMepbl. OIBITBL, [J0OKa3bIBarolljye
JUCKpPEeTHOe CTPOeHHe BelllecTBa.

[BwxeHne uactul BemjectBa. CBs3b CKOPOCTH [BW)XXEHHs YacCTUL C TeMIlepaTypoM.
bpoyHoBckoe [fBrkeHue, ud¢ysus. BsaumogelicTBMe uacTWl] BelecTBa: IPUTSDKEHUEU
OTTa/IKUBaHue.



ArperaTHble COCTOSIHMSI ~ BellleCTBa: CTPOeHMe Tra30B, JKUAKOCTeM M  TBEPABIX
(kpuctamnMueckux) Ten. B3auMoOCBSI3b MeXKZy CBOMCTBaMHM BeLeCTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKY/ISIPHBIM CTpoeHHeM. OCOOeHHOCTH arperaTHbIX COCTOSIHHMN
BO/bL.

JeMoHcTpanmu.

HabsroieHrie 6pOyHOBCKOTO [IBUKEHUS.

Hab6mogenue auddysum.

HabntoneHue siBneHud, OOBSICHSAIOLIUXCS TIPUTSDKEHWEM WM OTTa/JKMBaHWEM YaCTHL]
BelllecTBa.

JlabopaTopHble pabOThI U OTIBITHI.

OrleHKa iaMeTpa aToMa MeTO/IOM PsiZIoB (C UCTIOb30BaHUeM QoTorpaduii).

OnbITHI 10 HAOJTIO/IEHUIO TeTUIOBOT'O PACIIMPeHHs T'a30B.

OrIBITEI IO 0OHAPY>KEHUIO AeHWCTBUSI CUT MOJIEKY/ISIPHOTO TIPUTSDKEHMSI.

[IBr>KeHMe 1 B3aMOZeCTBUE Tel.

MexaHuyeckoe [BwkeHue. PaBHOMepHOe U HepaBHOMepHOe [BwkeHHe. CKOpOCTb.
CpeHsisi CKOPOCTh [IPY HePaBHOMEPHOM /JIBWKeHUU. PacuéT IyTu U BpeMeHU IBUKEeHUS.

flBneHve wHepuuy. 3aKOH MHepLWW. B3anMopencTBhe Ten Kak IIPUYMHA W3MEHEHWs
CKOPOCTH [BWXKeHusl Tejl. Macca Kak Mepa WHepTHOCTM Tesa. [InoTHocTh BelectBa. CBsi3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B e/IHHLIe 00BEMa BelecTBa.

Cuna Kak XapakTepuCTHKa B3aumogercTBusi Tea. Cuna ynpyroctd v 3akoH ['yka.
V3mepeHue cusibl C IOMOILBIO JHaMOMeTpa. fIB/ieHne TAroTeHus U cuja TsokecTr. Cuila TsokeCcTr
Ha Apyrux nyaHetax. Bec tena. HeBecomocTtb. CrioykeHre Cuil, HallpaB/IeHHBIX 110 OJHOM MPSIMOM.
PaBHopelicTByrOmas cuil. Crsa TpeHus. TpeHue CKOJIbXKeHUs U TpeHue MO0KOos. TpeHue B ipupoze
Y TeXHUKe.

JeMoHcTpanmu.

HabnroieHre MexaHUYeCKOT0 /IBWKeHHsI Teia.

V3mepeHune CKOPOCTH NPSMOIMHEWHOTO IBVKEHUSI.

HabntoeHue siBieHUsI UHEPLIWU.

HabsmrofeHre n3MeHeHUs] CKOPOCTH TIPY B3aMO/IeMCTBUM TeJl.

CpaBHeHHe Macc T0 B3aUMO/|€MCTBUIO TeJl.

CnoykeHue CUJj1, HarpaB/IeHHBIX 110 OAHOM NPSMOM.

JlabopaTopHble pabOThI U OTIBITHI.

OnpefeneHre CKOPOCTM PaBHOMEDHOIO [BIDKEHMsS (LIapvKa B JKUAKOCTH, MOZeNu
3JIeKTPUUYECKOT0 aBTOMOOWJISL U TaK Jiajiee).

OripefiesieHrie CpefiHel CKOPOCTH CKOJbKeHUs OpyCka WM IIapHKaro HaK/JIOHHON
TIIJIOCKOCTH.

Onpegenenye TVIOTHOCTH TBEPLOTO Tera.

OnbIThl, J€MOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHUs (JeopMaljuv) TMpY)KUHBI OT
TIPUJIO’KEHHOU CHUJIBL.

OnbIThl, [AeMOHCTPUPYIOLME 3aBUCUMOCTb CW/Ibl TPEHUSI CKOJIbXKEHUsl OT Beca Tesau
XapakTepa COINPHUKaCArIIUXCs TIOBEPXHOCTEM.

[laBneHue TBEpABIX Te, XXUAKOCTeH U ra3oB.

Nasnenue. CriocoObl yMeHbIIIEHHS M YBeJTUUeHUsI AaB/ieHus. [laByieHre ra3a. 3aBUCUMOCTD
JlaBjieHusi Ta3a OoT 00béMa, TeMriepaTypbl. [lepesaua aBieHus: TBEPABIMU TeJlaMU, KUAKOCTSIMU U
rasaMu. 3akoH Ilackamg. ITHeBMaThueckue MallWHBL. 3aBUCHMOCTb [JaB/IeHUS >KUAKOCTU OT
riy6unsl. ['uapocTatryeckuii mapagokc. Coobiiaroiuecst cocybl. ['MapaBarueckie MeXaHHU3Mbl.

Atmocdepa 3emsm M atMocepHoe paBieHue. [IpUUMHBI CyILeCTBOBAHHMSI BO3ZYILIHOU
o6onouku 3emym. OmnbiT Toppuueriu. M3mepeHue aTMocdepHOro aBjeHHs. 3aBUCUMOCTb
aTMOoC(epHOTOo /IaBlIeHHs OT BBICOTHI HaJ, ypoBHeM Mopsi. [Tpubopsiis n3mMepeHust aTMOC(hepHOTo
[laBJIeHUSs.

[evicTBre >XUIKOCTU U ra3a Ha MOrpy>kéHHOe B HUX Teso. BriTasikuBarolas (apxumezsoBa)
cuna. 3akoH Apxumesa. [1naBanue ten. Bo3gyxoruiaBanue.



JeMoHcTpanmu.

3aBUCHMOCTD JlaB/IeHUs ra3a OT TeMIlepaTyphbl.

[Tepesaua JaBaeHUs )KUAKOCTBIO U Fa30M.

Coob1jaroryecsi CoCyapbl.

I'mppaBnrueckuit npecc.

[TposiBneHue felCTBUSI aTMOC(HEPHOTO /1aB/IeHUSI.

3aBUCUMOCTh BBITAJIKUBAOIIEH CH/BI OT 00BhEMa MOTPYKEHHOM YaCTH Telad MJIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BbITA/IKMBAOLL[EM CUJTbI BECY BbIT@CHEHHOW XKUIKOCTH.

YcoBre niaBaHus Tesl: MJlaBaHUe WM MOTPY’KeHUe Tejl B 3aBUCMMOCTUOT COOTHOILIEHHS
TJIOTHOCTe! TeJla U )KUJKOCTHU.

JlabopaTopHble pabOTHI U OTIBITHI.

VccnemoBadre 3aBUCUMOCTH Beca TeJia B BoJie OT 00bEéMa TOTPY>KEHHONB XXUJKOCTb YaCTH
Tena.

OnpejeneHre BbITAIKMBAIOLLeH CUIIbI, IeHCTBYIOLLeH Ha Teslo, IOrPYKEHHOEB YKUAKOCTb.

[TpoBepKa He3aBMCUMOCTH BbITaJIKMBAIOLLEN CUIIbI, eHCTBYIOIEN Ha TeI0B XKUAKOCTH, OT
Macchbl Tesa.

OnbIThI, J€MOHCTPUPYIOLIME 3aBUCHMOCTh BbITA/JIKUBAIOLEN CUJIbI, 1eHCTBYIOIelHa Telo
B )KUJJKOCTH, OT 00bEMa MOrPy>XEHHOM B )KUJKOCTb YaCTH TeJia ¥ OT IJIOTHOCTH YKUAKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYHMpOBaHHWe JIOAKA W  OmpejesieHreed
IPY30I0AbEMHOCTH.

PaboTa 1 MOIIHOCTb. JHEeprus.

Mexanuueckasi paboTta. MoIHOCTS.

[TpocTbie MexaHWU3MBI: pblvar, 610K, HaK/IOHHAs TJI0OCKOCTh. [1paBr/Io paBHOBeCHs pblyara.
[TpuMeHeHWe TpaBW/Ia paBHOBeCHS pbluara K OM0Ky. «3070TOe TIPaBWIO» MeEXaHUKH.
Kosd¢uimenT nonesHoro peiicteus (ganee — KIT/1) npoctbix MexaHu3MoB. [IpocTbie MexaHU3MBI
B OBITY U TeXHUKe.

Mexannueckasi s3Heprusi. KuHeTnueckasi ¥ noteHLuanbHast sHeprus. [IpeBpailieHre ofHOro
BH/]a MeXaHWYeCKOW SHepruu B IPyroi. 3aKOH COXPAHeHHsl SHePruU B MeXaHUKe.

LeMoHCcTparLuu.

[TpuMephbI MPOCTHIX MEXaHHW3MOB.
JlabopaTopHble pabOThI U OTIBITHI.

Omnpenenenve pabOThl  CWIbI TPeHUs TIPH  PAaBHOMEDPHOM  [IBIDKEHWM  Tesiaro
rOPU30HTAa/IbHOW MTOBEPXHOCTH.

WccnenoBanue ycioBrii paBHOBeCHS pblyara.

N3mepenue KI1/I Hak/IOHHOM M/IOCKOCTH.

M3yyeHue 3aKOHa COXpPaHeHUsI MeXaHUUeCKOM SHepruu.

8 knacc
TeruioBble sIB/IEHUS.

OCHOBHBIE TI0JIO’KEeHUS1 MOJIEKY/IIPHOKMHEeTHYEeCKOW TeOpUX CTPOeHHsI BelljecTBa. Macca u
pa3Mepbl aTOMOB M MoJieKy/. OmbIThl, TOATBEPKAlOIIie OCHOBHbIE TOI0XKEHUs] MOJIEKY/ISIPHO-
KWUHEeTUYeCKOW TeOpHUH.

Mogenu TBEPOTO, )KUAKOTO U ra3000pa3HOro COCTOSIHUM BelllecTBa. Kpucrammueckue u
amopdHble Tesa. O6bsiCHeHHe CBOWCTB ra30B, KUAKOCTeM U TBEPABIX Te Ha OCHOBE TOJIOKEeHUN
MOJIeKY/ISIPHOKMHeTHYeCKoW  Teopud. C(CMauuBaHueM KalWuispHble —siBjieHUs. TerioBoe
pacllvpeHye U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTbIO TeIJIOBOTO [BWKEHUSI YaCTHLI.
BHyTtpenHsist sHeprusi. Criocobbl M3MeHeHUsl BHyTPeHHel SHepruu: Terviornepejauan CoBepileHue
paboTel. Buzibl Ternonepeaun: TeTIONPOBOAHOCTb, KOHBEKIHSI, U3TyUeHHe.

KosinyecTBO TemoThl. YenbHasi TeIJIOEMKOCTb BelllecTBa. TeryiooOMeHU TerioBoe
paBHOBecHe. YpaBHeHHWe TeryioBoro OamaHca. IlaBieHHWe W OTBep/ieBaHWe KPHUCTA/TUUeCKUX
BellleCTB. Y/ie/ibHasi TeruloTa TulaBieHusi. [lapooOpa3oBaHuen KoHAeHcalus. VcrapeHue.



Kunenue. YgenbHasi TeryioTa mnapooOpa3oBaHMs. 3aBUCHUMOCTb TeMITepaTypbl KHUIEHHS OT
aTMOC(EepHOro JaB/eHuUs.

BriaxHOCTB BO3AyXa.

OHeprus TOIIMBA. Y ie/ibHast TeruioTa CropaHusl.

[MpuHUMOBl paboTbl TeruioBbix aApurarteseit KIIJl TeroBoro psuraresns. TerioBble
JIBUTaTesu U 3alliiTa OKpPY’Katolllel CpeJibl.

3aKOH COXpaHeHWs U NpeBpallleHrs] SHEPIMU B TEIJIOBBIX IIpoLieccax.
eMoHCcTparLuu.

Hab6mroeHre GpOYHOBCKOTO /IBIKEHMS.

Hab6moenue auddysuu.

HabsmrofieHue siB/ieHNI CMauMBaHKUS U KalW/UISIPHBIX SIBJIEHUH.

HabntoieHuye TerioBoro paciuvpeHus TeJl.

V3meHeHMe /1aBeHus ra3a py U3MeHeHnH 00bEéMa 1 HarpeBaHUHHIIN OXJIaK/eHHH.

[IpaBuia usMepeHust TeMIlepaTyphbl.

Buzpl Teruionepesauu.

Oxna)keHue Mpyu COBepIlieHnH paboThl.

HarpeBaHue npu coBepiiieHHH pabOThl BHELITHUMH CH/IAMU.

CpaBHeHMe TeII0éMKOCTeMN pa3/InYHbIX BELeCTB.

HabnroieHue KurmeHusl.

HabntoieHue 1oCcTOsTHCTBA TeMIlepaTyphbl IpY TUIaB/IeHU .

Mogenu TennoBbIX ABUTaTe/eN.
JlabopaTopHble pabOThI U OTIBITHI.

OrIBITEI IO 0OHAPY>KEHHIO AeHWCTBUSI CUT MOJIEKY/ISIPHOTO TIPUTSDKEHMSI.

OnbITHI 110 BbIPALLMBAHWIO KPHUCTA/JIOB [TOBApEHHOM COJIM UM caxapa.

OrBITEI TI0 HAO/TIOZEHHUIO TETVIOBOTO PACIIMPEHUS T'a30B, KUJKOCTe U TBEPABIX TeJl.

OmnpesienieHyre aB/eHus Bo3/yxa B OasioHe 1ITpuUiia.

OTIBITEI, IEMOHCTPUPYIOLIYE 3aBUCUMOCTD JIaB/IEHHs BO3yXa OT ero 00béMau HarpeBaHUst
VTV OXJIaXKIeHUS.

[lpoBepka ruUMOTe3bl JIMHEMHOW  3aBUCHMOCTH  JJIMHBI ~ CTONOMKA  >KAAKOCTUB
TepMOMeTpUUeCcKoi TpyOKe OT TeMIiepaTyphl.

HabmrogeHre m3MeHeHUWsi BHYTPeHHEM SHEPrud Teja B pe3y/bTaTe Teruionepeiaud U
pabOThI BHEIIIHUX CHUJI.

WccnenoBaHue siBieHUs TeTJI0O00MeHa NPy CMeIIMBaHWN XOJIOZHOU M ropsiueid BOJpI.

OrmpesiesieHre KOMUECTBA TEIUIOTHI, TIOyYeHHOr0 BOJIOW TpH TeriooOMeHeC HarpeThiM
MeTa/lJIN4eCKUM LIUJIUH/IPOM.

OnpejeneHye y/ieNbHOMN TEJIOEMKOCTH BelLlecTBa.

VccnenoBanue rpoliecca MCriapeHusl.

OnpejeneHrie OTHOCUTE/IbHOW B/IaXKHOCTH BO3/1yXa.

Onpegenenye yiebHOM TEIUIOTHI /IaBJIEHUS JIb/A.
OneKTpruyeckre ¥ MarHUTHbIe sIBJIeHUS.

OnekTpusanysa Ten. [lBa poja 3/1eKTPUYECKHUX 3apsfioB. B3anMopelicTBHe 3apspKeHHBIX
Ten. 3akoH KyroHa (3aBUCMMOCTb CUJIbI B3aUMO/IeHMCTBHS 3apsDKEHHBIX Tesl OT BeTMUMHbBI 3apsi/j0B
Y pPaCCTOSIHUS MEXAy TeslaMu).

JnekTpuyeckoe mosie. HanpsokEHHOCTB 3/1eKTpyuyeckoro rosis. [IpyHuumn cynepnosuuuu
3JIEKTPUYECKUX T10J1eM (Ha KaYeCTBEHHOM YPOBHeE).

Hocutenn snekTprueckux 3apsifioB. OeMeHTapHbIM 3/eKTpuueckud 3apsi. CTpoeHue
aToMa. IIpoBOHVKY 1 AU3/IEKTPUKU. 3aKOH COXPaHEeHMs 3JIeKTPUUeCKOro 3apsifa.

ONeKTpUYeCKUi TOK. YCJIOBUSI CyILeCTBOBaHMSI 3/IEKTPUUYECKOrO0 TOKa. VICTOUHMKU
TIOCTOSIHHOTO TOKAa. /[leHCTBUS 3/1eKTPUUYECKOrOo TOKa (TersioBoe, XMMHUUECKOe, MarHWTHOe).
OneKTpUYeCcKui TOK B KUAKOCTSIX U rasax.

Onektpuueckasg uernb. Cuia TOKa. OJleKTpuuyeckoe HarpsbkeHue. CoNpOTHB/IeHUe
NPOBOJHMKA. Y[e/bHOe COINpOTUB/eHHe BewjecTBa. 3akoH Owma 1 ydacTKa — Lienm.



[TocnenoBarenbHOe M NapaienbHOe COeJMHEHUe NTPOBOJHUKOB.

PaboTa ¥ MOILIHOCTh 3/IeKTPUUECKOro ToKa. 3akoH /xoyssi—/leHLa. DaeKTpruyecKye Liernu
¥ TI0TpeOUTeNN 37IeKTPUUeCKOM SHeprur B ObITy. KOpoTKOe 3aMbIKaHue.

[TocTosiHHbIe MarHuThl. B3aumogielicTBHME MOCTOSHHBIX MarHUTOB. MarHuTHoOe ToJe.
MaruuTtHoe 11071 3eMJIM U ero 3HaueHue J1d KU3HU Ha 3emsie. OnbIT OpcTesa. MarHuTHoe 1iosne
3/1eKTPUYECKOro ToKa. [IprMeHeHue 3/1eKTPOMarHUToOB B TeXHHUKe. [leiicTB1e MarHUTHOT'O TI0JIs1 Ha
NIPOBOZIHUK C TOKOM. DJIeKTPO/IBUraTesb MIOCTOSIHHOTO TOKa. VIcrosib30BaHye 3/1eKTpo/iBUraresnen
B TEXHUYECKMX YCTPOMCTBAaX U Ha TPaHCIIOPTe.

Oneitel @apagess.  SBneHne  s/eKTpOMarHWUTHOM — MHAyKuuM. [IpaBwio  JleHna.
OnektporeHeparop. CriocoObl TIOMy4YeHHsI 3/IEKTPUUYECKOW SHEPruu. DJIeKTPOCTaHLMUHA
BO300HOB/ISIEMbIX ICTOYHHUKAX YHEPTHH.

LeMoHCcTpaLuu.

OJIeKTpuU3aLys TeJl.

[1Ba pozia 3neKTprUYeCcKuX 3apsiZjoB U B3aUMO/eMCTBUE 3apsDKeHHbBIX TeJl.

Y CTPOUCTBO U IeHCTBHE 3JIEKTPOCKOIIA.

OJIeKTpOoCTaTUYeCcKasi UHAYKLMS.

3aKOH COXpaHEeHUs IeKTPUUYeCKUX 3apsifioB.

[IpOBOJHUKM U IU3JIEKTPUKHU.

MogenvpoBaHue CAIOBBIX IMHUU 3/IEKTPUUECKOTO MOJIS.

VcTOYHUKY TTIOCTOSIHHOTO TOKA.

[lercTBUS 3/1€KTPUUECKOT0 TOKA.

ONeKTpUUYeCKHH TOK B )KUJKOCTH.

I"a3oBbIM pa3psg,.

V3mepeHue CU/IbI TOKA aMIIePMETPOM.

V3mepeHue 3/1eKTpUUeCKOro HarpshKeHUs: BOJIbTMETPOM.

Peocrar ¥ MarasuH CONpOTUB/IEHUH.

B3aumogencrBue oCTOSHHBIX MarHUTOB.

MopenvpoBaHue HEBO3MOXHOCTH pa3jie/ieHus [T0/IF0COB MarHUTa.

MogenpoBaHye MarHUTHBIX I10JIeH TTOCTOSTHHBIX MarHUTOB.

OmeIT OpcTesa.

MarsuTHoe 110oj1e TOKa. D/1eKTPOMarHur.

[eiicTBe MarHUTHOTIO T10JIS1 HA IPOBOJJHUK C TOKOM.

OneKTpoABUraresb IOCTOSHHOIO TOKA.

VccnenoBanue siBieHUs 3/1eKTPOMarHUTHOM MHAYKLIMH.

OmneiTel Papages.

3aBUCHMOCTb HarpaB/ieHUs UHAYKLMOHHOTO TOKA OT YC/IOBUI €ro BOSHUKHOBEHMUS.

OneKTporeHepaTop MOCTOSHHOI'O TOKaA.

153.4.2.2. JTabopaTopHbie pabOThI U OTBITHI.

OTIBITEI TI0 HAO/TIOAEHUIO MeKTPU3aLY TeT MHAYKIMeH U TIPH COTIPUKOCHOBEHHH.

VccnenoBanue JeicTBUS 3/1IEKTPUUECKOTO T0J1S1 Ha POBOJHUKY M IU3IEKTPHKU.

Cbopka ¥ ripoBepKa paboThI 3/IeKTPUUECKOH L{eTh TIOCTOSTHHOTO TOKa.

V3mepeHue U peryMpoBaHue CUIIbI TOKA.

V3mepeHue 1 peryivpoBaHye HalpsDKeHUSI.

WccnepoBaHue 3aBUCUMOCTU CUJIBI TOKA, WAYLETO yepe3 Pe3rCTOP,0T COMPOTHB/IEHUS
pe3ucTopa U HallpsDKeHUsI Ha Pe3nCTOope.

OnbIThI, JeMOHCTPUPYIOLLME 3aBUCUMOCTh 3/1EKTPUUYECKOr0 COINPOTUB/IEHUS IPOBOJHUKA
OT ero /IJIVHBI, TUIOLIa1 TIOTIePeYHOro CeueHusl U MaTepuaria.

[TpoBepka npaBu/ia C/I0XKeHWs HaNpsUKeHWM TPU T0C/e0BaTebHOM COeJVHEHHH [IBYX
Pe3uCTOpOB.

[IpoBepka mpaBusia [ij1s1 CUJIbl TOKa IIPU Mapasiie/IlLHOM COeJMHEeHUU Pe3UCTOPOB.

Orpeniesienrie pabOTHI 3/IEKTPHUUECKOTO TOKA, H/YIIIEro uepe3 pe3nucTop.

OnpejeneHrie MOLHOCTH 3JIeKTPUYECKOTO TOKA, Bbl/e/IsIeMOM Ha pe3ncTope.



WccnepoBaHue 3aBUCMMOCTU CWIbI TOKAa, WAYIIEro 4epe3 JIAMIIOUKY,0T HalpsDKeHUs Ha
Hel.

Omnpepenenue KIII HarpeBares.

VccneoBaHe MarHUTHOTO B3aUMOZ€MCTBUS ITOCTOSIHHBIX MarHUTOB.

M3yueHre MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB MPY UX 00beAVHEHNUH Pa3/ie/ieHNH.

VccnenoBanue feicTBUS 3/1EKTPUUECKOTO TOKA HA MarHUTHYHO CTPEJIKY.

OnbITh], [EMOHCTPUPYIOLIME 3aBUCMMOCTb CWJIbI B3aMMOJEWCTBUSL KaTYLIKUC TOKOM WU
MarHuTa OT CHJIbI TOKA U HallpaB/ieH!sl TOKA B KaTyIIKe.

V3yyeHne 1elCTBUS MArHUTHOI'O T10JIS1 HA IIPOBOJJHUK C TOKOM.

KoHcTpyupoBaHUe U u3yuyeHre paboThl 3/IeKTPO/IBUTATeIS.

N3mepenue KI1/I snekTpoaBUraTesbHON yCTaHOBKHU.

OnbITBl MO HWCCAEJOBAaHUIO SIBJIEHUSI 3/7€KTPOMAarHWTHOW WHIYKLMU: HCC/Ie[0BaHUe
V3MeHeHU! 3HaueHUs] U HalpaBJ/IeHUs] MHAYKLMOHHOIO TOKa.

9 knacc
MexaHuyeckye sIBJIeHUS.

MexaHuueckoe ABuvKeHue. MarepuanbHasg Touka. Cucrtema orcuéra. OTHOCUTE/ILHOCTh
MeXaHWUYeCKOro /[BWKeHHs. PaBHOMepHOe TmpsiMOJIMHeMHOe [JBrbkeHWe. HepaBHOMepHoOe
NpsIMO/IMHEeNHOoe fBWKeHWe. CpefHsss W MrHOBEHHasi CKOPOCTb TeJlalipd HepaBHOMEPHOM
[ BUKEHUU.

YckopeHnre. PaBHoycKOpeHHOe TIpsiMOJTMHeHoe JBkeHHe. CBoOogHOe mazieHre. OTbITHI
lanunes.

PaBHOMepHOe [BW)XeHHe M0 OKPY)XHOCTU. Ilepuoj u yacrora oOpaireHusi. JIuHeliHasi U
yryioBast CKOpoCTU. LleHTpocTpeMuTe/IbHOe yCKOpeHue.

[TepBrii 3akoH HetoToHa. Bropoit 3akoH HbtoToHa. Tpetuii 3akoH HeroTtoHa. [IpuHIMN
CYyTepIIO3ULIUU CUJL.

Cuna ynpyroctd. 3akoH I'yka. Cuja TpeHMs: CWJla TPEHUSI CKOJIb)KeHMs, CWjia TPeHUs
MIOKOf, Ipyrye BU/bl TPEHUS.

Cuna Ts)KeCTU M 3aKOH BCEMHDHOIO TSTOTeHUs. YCKOpeHWe CBOOOZHOTO TafleHusl.
[srxenue riaHeT BOKpyr CosHua. ITepBasg kocMuueckast CKOpocTs. HeBeCcOMOCTBY TeperpysKku.

PaBHOBecre MaTepuasbHON TOuKU. AGCOIOTHO TBEPOe Teno. PaBHOBecHe TBEPZOro Tesa
C 3aKpervIEHHOU OChIO BpalljeHus1. MoMeHT cuel. LleHTp TshkecTH.

Nmnynec Tena. V3MeHeHue umilysbca. VIMiyabC cuibl. 3aKOH COXpaHEHUs] UMILYJIbCa.
PeakTuBHOe JiBUXeHMe.

MexaHuueckasi pabota ¥ MoOIJHOCTb. PaboTa cunm TsKecTtd, ynpyroctH, TpeHus. CBsi3b
SHeprud W pabotel. IloTeHIManbHasi SHepPrusi Tena, TMOAHSITOTO HAZ TIOBEPXHOCTHIO 3€MJIH.
[ToTeHLManbHas SHeprysi CKaTtod NpyuHbl. KuHeTnueckasi sHeprusi. TeopeMao KMHETHYECKOU
SHepruy. 3aKOH COXpaHeHMs] MeXaHU4eCKOM SHepruu.

LeMoHCcTpaLuu.

HabmrofieHre MexaHMUeCcKOro JBVKEHHS Tella OTHOCUTEIbHO Pa3HBIX TeJl OTCUETa.

CpaBHeHMe MyTell U TPaeKTOPUH JBW)KEHHSI OIHOTO M TOT'O JKe Tejla OTHOCUTETbHO Pa3HbIX
TeJI OTCYETa.

V3mMepeHne CKOPOCTH M YCKOPEeHUS MPSIMOJIMHENHOTO JIBVYKEHMUS.

WccnepoBanue NpU3HAKOB PABHOYCKOPEHHOI'O [IBUKEHUS.

HabnroeHue BM>KeHUs Tesla 10 OKPY>KHOCTH.

HabmogeHrne MexaHWYeCKHX SIBI€HUH, NPOUCXOJSAIIMX B cucTeMe OTcuéTta «Temexkka»
TpY €€ paBHOMEPHOM U YCKOPeHHOM /IBW)KEeHUH OTHOCHTE/IbHO KabrHeTa (PU3UKH.

3aBUCHMOCTb YCKOPEHHsI Tesia OT MacChl Tejla U [IeMCTBYIOLLeN Ha Hero CUJIbI.

HabnroieHre paBeHCTBa CUJI TPU B3aUMOZENCTBUM TeJl.

V3meHeHue Beca Tesia [IpU YCKOPEHHOM [IBUJKEHUU.

[Tepesaua uMIlysibca IpYU B3aUMO/EMCTBUM TeJl.

[Tpeobpa3oBaHust SHEPrUM TIPY B3aUMO/[EMCTBUH TeJl.

CoxpaHeHMe MMITyJ/IbCa TIPYU HEYTIPYTOM B3auMO/IeHiCTBUU.



CoxpaHeHHe UMITyJIbCa TIPX aOCOMIOTHO YIIPYTrOM B3aMO/€CTBUM.

HabnroieHre peakTUBHOTO [IBHYKEHUSI.

CoxpaHeHHe MeXaHU4YeCKOW SHePruU TIpY CBOOOTHOM TafIeHHH.

CoxpaHeHHe MeXaHWUeCKOUW SHepruy TPy IBWKeHUH TeJia 1o/l AeliCTBHUeM TPYKUHBI.
JlaboparopHble pabOThI 1 OTIBITHI.

KoHcTpyupoBaHMe TpakTa [ijisi pa3roHa U Jja/ibHel111ero pABHOMEePHOT'O JBM)KeHUSI 111apyUKa
WIW TeJIeXKHU.

OmnpenieneHre cpefHell CKOPOCTU CKOJbKeHUs Opycka WM [JBW)KEeHUsSI IIapuKario
HaK/IOHHOM IJIOCKOCTH.

OmpesiesieHe YCKODeHHUs Tejla TP PABHOYCKODEHHOM [BW)KEHWM 110 HaKJIOHHOMN
TJIOCKOCTH.

WccnenoBanve 3aBUCMMOCTU TIYTH OT BpPeMeHHU IPU PABHOYCKOPEHHOM /IBKeHUW 0e3
Haya/IbHOW CKOPOCTH.

[TpoBepka TuroTe3bl: eC/v MPU PaBHOYCKOPEHHOM /IBKeHWH 6e3 HaualbHOM CKOPOCTU
MyTH OTHOCATCS KakK psifi HEUETHBIX 4YMCeJ, TO COOTBETCTBYIOLME IPOMEXYTKH BpeMeHU
OJJUHAKOBBI.

VccnenoBaHye 3aBUCUMOCTH CHJTbI TPEHUSI CKOJIBXKEHHS OT CUJTbl HOPMaJIbHOT'O JlaB/IeHHsI.

OrnpepienieHre Ko3uiieHTa TpeHUs: CKOJTb>KeHMUSI.

OnpesieneHre >XECTKOCTU MPYKUHBI.

Omnpenenenve paboTbl CWIbl TpPeHWsT TIPU  PaBHOMEPHOM [IBIDKEHUM  Tesiaro
rOpPU30HTA/IbHOM TTOBEPXHOCTH.

OmnpesieneHve pabOThl CH/BI  YIIPYTOCTU TpPU TOABEME Tpy3a C HCIOIb30BaHHEM
HEeITO/[BM)KHOTO Y TTOJBI)KHOTO OJIOKOB.

M3yueHue 3aKOHA COXPAHEHUs SHEePTUMU.

MexaHuueckue KoyiebaHWsI 1 BOJTHBI.

KosnebarenbHoe [BrkeHre. OCHOBHbIE XapaKTePUCTUKW KosieOaHWM: Tiepuo/i, 4acToTa,
aMIVIMTyZla. MaremaTuuecKMii W TPY)KUHHbI MasATHUKU. [lpeBpallleHue SHEpruM Ipu
KosiebaTe/TbHOM JIBVPKEHUH.

3aTyxatomye KosebaHus. BeiHyXeHHbIe KoneOaHus. Pe3oHaHc. MexaHWuecKre BOJHBI
CBoiicTBa MexaHHUUeCKUX BOJIH. [1po/jo/ibHBIe U TTOoTIepeyuHble BOJIHBL. JI/TMHA BOJIHBI U CKOPOCTh eé
pacrpocTpaHeHusi. MexaHrWYecKue BOJIHbI B TBEPZIOM Terle, CeliCMUUeCKre BOJIHBI.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa ToHa. OTpakeHHe 3ByKa. MIH(pa3ByKH yibTPa3ByK.
JeMoHcTpanmu.

Habntonenue konebaHuii Tesl Mo, 1eHCTBUEM CUJTBbI TSDKeCTU U CUJTBbI YTIPYTOCTH.

HabsmrogeHre KoebaHmii Tpy3a Ha HUTH U Ha TIPY’KHUHE.

HabtrojeHue BBIHY>K/I€HHBIX KOJieOaHW U pe30HaHca.

PacripocTpaHeHue NpOZO/bHBIX U MONepeuHbIX BOJIH (Ha MOJe/n).

HabnroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYeCKUM pe30HaHC.

JlabopaTopHble pabOTHI 1 OTIBITHI.

OripefiesieHre YaCTOTHI M TTepro/a KoyiebaHWi MaTeMaTHueCckoro MasiTHHKa.

Ormnpe/iesieHre YaCTOThI U 1eproia KosiebaHu MPY)KUHHOTO MasiTHUKA

WccnenoBaHue 3aBUCMMOCTU TIepro/ia KomeOaHui Mo/BelIeHHOT0 K HUTH TPY3aoT [TUHBI
HUTU.

WccnenoBaHue 3aBUCHMOCTH TIepro/ia Koie0aHuii MPY>KWHHOTO MasiTHUKAOT Macchl rpy3a.

[TpoBepka He3aBUCUMOCTH TepUofa KosiebaHuil rpy3a, MOZBELIeHHOTO K HUTU,0T MacChI
rpysa.

OmBbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh Tiepro/ia KosiebaHuil MPy)KUHHOTO MasiTHUKA OT
Macchl rpy3a 1 KECTKOCTU MPY>KUHBI.

Vi3mepeHue yckopeHUst CBOOOHOTO TIa/IeHUS.

DJ/1IeKTPOMarHUTHOE T10J1e U 37IeKTPOMarHuTHbIe BOJIHBI.



ONeKTPOMarHuTHOe II0jle. DJIeKTPOMAarHuTHble BO/HBL. (CBOWCTBA 3/1€KTPOMAarHUTHBIX
BosiH. Illkana 3/71eKTpOMarHMTHBIX BOJIH. Vcrnob30BaHue 3/1eKTPOMarHUTHBIX BOJIH /IS COTOBOM
CBSI3U.

OnexkTpomMarHurtHasi npupo/a ceeta. CKOpocTh cBeTa. BosiHOBBIe CBOMCTBA CBeTa.

JeMoHcTparmu.

CBoMCTBA 3/1EKTPOMarHUTHBIX BOJTH.

BomnHoBBIe cBOMCTBA CBeTa.

JlabopaTopHble pabOTHI U OTIBITHI.

M3yueHre CBOWCTB 3/7IeKTPOMAarHUTHBIX BOJTH C TIOMOIIbI0 MOOM/TBHOTO TesiedoHa.
CBeToBble sIB/IeHUS.

JlyueBass mopienb cBeta. Mctounuku cBeta. IlpsmonuHeliHOe pacripocTpaHeHHe CBeTa.
3armenus CosHua u JIynel. OTpaxkenue cseta. I1nockoe 3epkasio. 3aKOH OTpakeHUs CBeTa.

[IpesioMmieHue cBeTa. 3aKOH IpesioM/ieHUs cBeTa. [Io1HOe BHyTpeHHee OTpakeHue CBeTa.
W crionb3oBaHue MOHOr0 BHYTPEHHEr0 OTPayKeHUs! B ONITUUeCKUX CBETOBOJax.

Jlunza. Xog nayueid B suH3e. OnTuueckass cucrema (oroarmapara, MHUKPOCKOMNau
Tejleckora. I'y1a3 kak ontuyeckast cucreMa. biiM30pyKocTh M 1a/IbHO30PKOCTb.

Pa3nosxeHue 6enoro ceeta B crieKTp. OnbiTbl HetoToHa. Cli0)KeHHe CreKTPajIbHBIX LIBETOB.
Jucnepcus csera.

JeMoHcTpanmu.

[TpsimosIMHeHOe pacrpocTpaHeHre CBeTa.

OTtpakeHue cBeta.

[MonyuyeHue n300pa)keHUH B T/IOCKOM, BOTHYTOM U BBIIMYK/IOM 3epKasiax.

[IpeniomsieHuve ceeta.

OrnTuuecKuii CBeTOBO/,.

Xop nyueit B cobuparoleii JuH3e.

XoJ nyyell B paccerBarolLleld TMH3e.

[MomyueHne M300pa’keHUH C TTIOMOIIBIO JIH3.

[TpuHLMN AeicTBUS QoToannapaTa, MUKpPOCKOIIA U TeJlecKora.

Mopens rnasa.

Pa3noskeHue 6esioro cBera B CIIEKTP.

[TomyueHue Genoro cBeTa MpH CI0’KEHUH CBeTa Pa3HbIX LIBETOB.

JlabopaTopHble pabOThI U OTIBITHI.

VccnenoBanye 3aBUCMMOCTH yIVIa OTpaykKeHHsl CBeTOBOIO Jiyda OT yrJia MajeHusl.

M3yueHue xapaKTepuCTUK U300pa)keHusi Mpe/iMeTa B TJIOCKOM 3epKaiie.

VccnenoBanve 3aBUCHMOCTHM yrjla TPeJIOMJIEHMSI CBETOBOIO Jlyda OT yIVIa MaJleHusl Ha
I'PaHuULle «BO34YX—CTEKII0».

[MonyueHne n3006pa’keHNUH C TOMOIIBIO COOMPAFOLLeH JTUH3BL.

OnpesieneHre GOKYCHOTO PaCCTOSTHUS M ONITHUECKOU CHJIbI COOMparoLiiei TMH3bI.

OIIBITHI TIO Pa3/IoXKeHHI0 OeIoro cBeTa B CIIEKTP.

OmnbITHl TI0 BOCIPUATHIO LIBeTa TIPeJAMeTOB TIpPU WX HaO/oJeHud uepe3 LIBeTOBbIe
(GUIBTPBI.

KBaHTOBBIE sIBIIEHUS.

OmnbiThl Pesepdopza v nyiaHetapHast MoJiesib atoma. Mogiens atoma bopa. WUcnyckanue u
rorsioujeHue ceeta aToMoM. KBaHThI. JIMHelyaThble CIIeKTphI.

PamvoaktiBHOCTE. Anbga, Oerta- ¥ ramma-usnydeHus. CTpoeHHe aTOMHOTO sifipa.
HykionHass Mogens atomHoro szapa. M3oromel. PajgvoakTvBHble ripeBpaitieHus. I[lepuog
T0JIypacriazia aTOMHBIX s17jep.

AnepHble peakijuu. 3aKOHbI COXpaHEHUs 3apsiJ0BOT0 U MaCCOBOI'0 UMCesl. DHeprus CBsI3U
aTOMHBIX s7iep. CBsA3b MacChl U 3Hepruu. Peakiiy cuHTesa U fesieHus sgep. VIcTouHuKY sHepruv
ConHija ¥ 3BE3.

SAnepHas sHepreTuka. JlelCTBUS PalMOaKTUBHBIX U3/TyYeHUU Ha )KUBble OPraHU3MBbI.
LeMoHCcTpaLuu.



CreKTpbl U3/Ty4YeHus! U TIOT/IOIIeHMS.

CreKTpbl pa3/IMYHbIX ra30B.

CriekTp BOZ0OpOAA.

HabstoieHre TpekoB B Kamepe BusbcoHa.

PaboTa cuéTyrika HOHU3UPYIOIIMX U3TyUYeHUH.

Peructpauys U3aydeHusl MPUPOIHBIX MUHEPAJIOB U TIPOIYKTOB.

JlaboparopHble pabOThI 1 OTIBITHI.

HabstojeHre CIUTOLIHBIX ¥ IMHEMYAThIX CIIEKTPOB U3/TyUeHUsl.

WccnenoBaHre TpPeKOB: W3MepeHHe SHEepPrid YacTHIbl 110 TOPMO3HOMY ITyTH(IIO
¢dortorpadusam).

M3mepeHye pajuoakTUBHOTO (hOHa.

[ToBTOpPUTE/IEHO-0000111a0LI[HH MOY/Tb.

[ToBTOPHTE/TLHOOOOOIIAOIIUI MOAY/b TIPe[HA3HAUEH /1T CUCTeMATH3al[uiui 00001eHus
TIPe/IMETHOTO COJIEP>KaHHsI U OTbITa [IeSTe/IbHOCTH, TIPUOOPETEHHOTOTIPH U3YUYEeHUU BCEro Kypca
¢uU3MKH, a TakKe /s TIOATOTOBKM K OCHOBHOMY T'OCYZAPCTBEHHOMY 9K3aMeHy IO (U3UKe s
00yuaroIuXxcsi, BEIOPABIIMX 3TOT yueOHBIN TIpeMeT.

[lpy w3yyeHUM [AHHOTO MOJY/S peaTM3ylTCI W CHUCTEMATHU3UPYIOTCS  BH/BI
JedTeJIbHOCTH, HAa  OCHOBE  KOTOPBIX  O0ecreuMBaeTCs  /IOCTH)KEHWE  MpeJMeTHBIXU
MeTanpe/IMeTHBIX TJIAHUPYEeMBIX pe3y/IbTaToB 00yueHUs, (OpPMHUpPYeTCsl eCcTeCTBeHHOHAyuHas
IPaMOTHOCTh: OCBOEHHE HAyYHBbIX METO/IOB HCC/Ie/[OBAaHUS SIBJIEHWM TIPUPOJbl U TEXHUKH,
OBJIaJileHre YMeHUsMU OOBSICHATh (pU3MUecKre sIBJIeHus], TIPUMeHsIs TIOyUYeHHbIe 3HAHUS, pemaTh
3ajlauM, B TOM YHCJIe KaueCTBEHHbIE U SKCTIepUMEHTAa/IbHBIE.

[TpyUHLMNMAIBHO AeATebHOCTHBIA XapaKTep JaHHOTO MOAYJISl peajn3yeTcs 3a CUYET TOro,
4TO 00yYaroIIMecs BBITIOHSIOT 3a/[aHus], B KOTOPBIX UM Tpe//laraeTcs:

Ha OCHOBe TIOTy4YeHHbIX 3HaHWW PACIIO3HABaThb U HAYYHO OOBSCHATH (GH3HUeCKHe SIB/IeHHS
B OKPY>Karolllell MpUpo/ie U MOBCeAHEBHOMN >KU3HM;

WCTI0/Ib30BaTh HAyUHbIE METOZbI MCC/IeIOBaHUSI (PM3MUECKUX SIBJIEHHI,B TOM UYHCJIe IS
TIPOBEPKU TMIIOTEe3 U MOJTYUYEeHUs] TEOPETHUECKHUX BHIBO/IOB,;

0OBSICHATH HayuHble OCHOBBI HanboJsiee Ba)KHBIX [JOCTHKEHHUH COBPEMEHHBIX TeXHOJIOTHH,
HarpuMep, TIPaKTHUeCKOTO HMCIO/Ib30BaHKsl Pa3/IMUHbIX UCTOYHHMKOB SHEPTUM Ha OCHOBE 3aKOHa
TIpeBpallleHNst ¥ COXPaHeHHs BCeX N3BECTHBIX BU/IOB SHEPIUH.

Kaxgas w3 TeM [JaHHOTO MOAYJIS BK/IOYAeT SKCIepUMEHTAbHOe WCC/Ie0BaHue
obob1iaroiiero xapakrepa. Moy/ib 3aBepIliaeTcsi MPOBeIeHNeM [JUarHOCTUYeCKOWH OIleHOYHOM

paboThI 3a KypC OCHOBHOTO 0011iero 06pa3oBaHusl.
TemaTnueckoe IVIAHUPOBdHHE
7 KJ1acc

OcHoBHbIE BUAABI YUeOHOMH AeT/IbHOCTH
Ne HaumeHoBaHMe pa3fesos, Koa-Bo
TeM 4acoB
Beepenue 1 rnoHMMaHue (HU3MYeCKUX TEPMUHOB: TeJlo,
1 HabmtofieHust 1 OTIBITHI. 1 BEILIeCTBO, MaTepHUs;
du3nyeckue BeJIMUKHBIL. ymenne HpOBO/IUTD Hab/mo/leHus!
2 | i3mepeHue GpU3NUECKUX BEJTMUKH. 1 usmueckux SIBJIeHUH; U3MEpSTH
3 TOUHOCTb U MOTPEeLIHOCT 1 ¢usuyeckre  BEeJIMUYMHBL:  PACCTOsIHUeE,
V3MepeHyii NIPOMEXXYTOK  BpeMeHH,  TeMIlepaTypy;
4 1 OTpeZie/ISITh LieHy JieJieHus LIKasbl prbopa
JI. P. Nel «OmnpefiesieHue 1jeHbI C YYeTOM MOTrPelHOCTH U3MepeHUs;
JleJIeHUs1 U3MepUTe/IbHOTO NIOHMMaHKe PO/ yueHbIX Halllell CTpaHbl B
nprbopa» UCI0/Ib30BaHe Pa3BUTUM COBPEMEHHOW (PM3VKU U BIUSHUM
kKomriekta Nol «Touka pocTa» Ha TeXHUYeCKUH U COLMa/IbHbIN Mporpecc.
IlepBoHauya/ibHbIE CBe/IEHNS O 6 TIOHUMaHWe U CIOCOOHOCTh OOBSICHATH




CPPOEHHH BellecTBa

dusnueckue sBieHus: auddy3us, 6obIas

5 | Crpoenue BenjectBa. MoJIeKyJIbI. 1 CKMMaeMOCTb ra3oB, Majasg CKUMaeMOCThb

6 | JI P. Ne2 «M3mMepeHue pa3smMepoB 1 XKUJIKOCTEN U TBEPABIX TeJT;

MasbIX Te» UCIO0Jb30BaHue BJIafleHHe 9KCIepUMeHTaIbHbIMU
koMmruiekTa Nel «Touka pocra» MeTOoZ,aMH1 HCC/IeJOBaHKSA rpu

7 BpoyHoBCKOe nBrKeHue. 1 OTpe/ie/IeHMA pasMepoB MaJlbIX TEJI;

I[pu‘b(bygﬂ;{ B rasax, >KMJIKOCTSIX 1 IMOHMMaHue NpUYKH 6POYHOBCKOFO
TBEpZBIX Teax JIBIDKEHMs, CMauMBaHUsS M HeCcMauulBaHUS
8 B3ayMHOe [IPUTSDKEHHe U 1 TeJl; pas/MuKs B MOJIEKYJIAPHOM CTPOEHMH
OTTa/IKUBAHKE MOJIEKY/I TBEpP/bIX TeJ, KUIKOCTEeM U ra3os;
9 | ArperaTHble COCTOSIHHSI BEL{ECTBA. 1 yMeHue no/b308atbest CU 1 niepesoAuTh
Pas/uust B CTPOEHMH TBEPABIX Tel, eIMHULIbI U3MepeHUs] GU3NUeCKUX BeTUUrH
SKUJIKOCTell 1 rasoB. B KpaTHbIE U J0JIbHbIE eIUHULIBI;

10 1 yMeHHe  UCMO/b30BaTh  MOJyuYeHHbIe
[ToBTOpPUTE/TEHO-0000IIAIOIITHIA 3HAaHUS B TIOBCEJHEBHOW ku3HU (OBIT,
ypoK «CBeJieHUsI O BeIlleCTBe» 9KOJIOTHS, OXpaHa OKpY»Katollel cpe/ibl).

B3aumopeiicTBue Tes1 23 TOHMMaHWe U CIOCOOHOCTh OOBSICHATH

11 MexaHuyeckoe [IBIKeHHe. 1 ¢usnyeckre  SIBJIEHUS:  MeXaHUYeckKoe

12 | PaBHOMepHOe 1 HepaBHOMepPHOe 1 JBIDKEHHe, paBHOMEpHOe u

JIBIDKEHHe, HepaBHOMEpHOe  [IBW)KeHUe,  HHepLs,

13 CkopocTb. EIMHULIBI CKOPOCTH. 1 BCEMHPHOE TATOTEHHE,

14 |PacueT nyTH ¥ BpeMeHU /IBU)KEHUSI. 1 yMEHNE HW3MEDATE BPEMH, PaCCTOAHHE,

15 | Wuepiws. B3aumozeiicTere Tel. 1 CKOPOCTb; ~ Maccy; 00BEM;  IMIOTHOCTH

16 Macca Tena. E/[HHHII{bI MAcchL, 1 BeLLeCTBa; CHITy TSXKECTH; CHTY yNPYroCTH;

17 | VI3MepeHune MaccChl Tejla Ha Becax. 1 BEC, CWIy TPEHMH;  paBHOAEMCTBYIOLLYIO

18 |Peruenue 3ajau."Vi3mepeHrie MaccChbl 1 ABYX CHIL,

Tera Ha Becax” B/IaJleHHe  SKCIepUMeHTabHbIMU

19 |JI. P. No3 «VI3mepeHHe 06beMa Tesi» 1 MeTe'anH UCCIEAOBAHA  3aBUCHMOCTH.

MPOU/IEHHOT O MnyTH OT  BpeMeHUY;

20 I1710THOCTB BellecTBa. 1 o

YAJUHEHUs] TIPY>KUHBI OT TIPUIO’KEHHOU
21 /1. P. Ned «OripezienieHne MI0THOCTH 1 CUJIBI; CUJIbI TSDKECTH Tejla OT €ro Macchl;
TBEPAOTO TEND» CWIbl TPEHUSl CKOJIbKEHUsI OT IUIoLiagu

22 | Pacuet mMacchl U 00beMa Teja 1o 1 COTPHKOCHOBEHHUS! Ten . CHTBI

€T0 MIOTHOCTH HOPMAasbHOIO JIaB/IeHHSI;

23 Pewenye 3apau «Ilnothocth 1 NOHMMAHKe  CMBICJIAa  OCHOBHBIX

BEIIECTBA> . GuU3MUECKUX 3aKOHOB: 3aKOH BCEMHPHOIO

24 | Cwuna. fABneHue Tarotenus.Cumna 1 TSICOTeHus], 3aKoH ['yKa;

THKECTH BlaJileHMe  Croco0aMu  BBINOJHEHUS

25 | Cuna ynpyrocTy. 3akoH I'yka. 1 pacyeToB IpM HAXOXJEHMH: CKOPOCTU

26 Bec Tena. 1 (cpenHeii  CKOpOCTH), TyTH, BpeMeHH,

27 Epvanner cunbl. CBA3b MeXay 1 Maccebl, 00BEMaA, CHU/BI TSDKECTH, CHJIBI
CUJION TSPKeCTU U MacCou Tesa. yOpyrocTd, Beca Teja, CWIbl TpPEeHUS,

CuJsia TsKeCTH Ha IPYTUX TJIaHeTax. PaBHOZENCTBYIOLEH IBYX CUJT;
28 Hunamometp. JI. P. Ne5 1 yMeHHe TepeBOUTb (u3nueckKre
«['pagyvipoBaHue MPY>KUHBI U BeJIMUMHBI U3 HECUCTEeMHBIX euHuL] B CU;
V3MepeHUe CUJ/1 JMHaMOMETPOM» NMOHUMaHWe  TPUHLUIOB  /IelCTBUSA
WCTI0JTb30BaHre KomryieKTa Ne2 JUHAMOMEeTpa, BECOB U  CIOCOOOB
«Touka pocta» obecrieueHrss  0€30MACHOCTH  TPH  HX

29 CrokeHue IByX CUJI, 1 WCTI0/Ib30BaHUH;

HanpaB/IeHHbIX BZO/b OHOM yMeHHe  UCMO/b30BaTh  MOJyueHHbIe
NIPSIMOM. 3HaHUA B [I0BCEeJHEBHOM JKU3HU.
30 Cwuna tpeHusi. TpeHue MOKosl. 1




TpeHue B IpUpoO/ie U TeXHUKe.

31 |K.P.Nel o Teme «B3aumoencTBue 1
Temn»
JlaB/ieHMe TBep/bIX TeJl, 26
JKHUJJKOCTeH U ra3oB
32 | [aBnenue. EquHuULIBI JaB/IeHUS. 1
33 | CnocobObl U3MEHEHMS JIaB/IeHUsI 1 TOHUMaHWe M CIIOCOOHOCTh OOBSICHSTH
34 [laBneHue rasa. 1 ¢usnyeckre  sIBJEHUS: aTMochepHoe
35 | Ilepenaua faBneHust )XUAKOCTAM U 1 /iaB/IeHue, [laB/leHre JKUJKOCTeH, ras’oB H
rasam. 3akoH Ilackars. TBepABIX TesI, IylaBaHue TeJl,
36 [laBjieHre B )XUIKOCTH U rase. 1 BO3/lyXOIl/IaBaHUE, DaclooKeHWe YPOBHA
Pemienue 3aau «3akoH [lackansi». KUIKOCTH B COODLAIOLIMXCS  COCY/ax,
37 | Pacuer faBieHus Ha JHO U CTEHKHU 1 CYLLIeCTBOBAaHHE ~ BO3/yLIHOW  ODO/IOYKH
cocyza 3emnu;  crmocobbl  yMeHblIeHUS U
38 Co0BIaroIHe CoCy bl 1 yBeJIMUEHUS! [laB/IeHUs; YMeHUe U3MEepSTh:
39 | Pemenue 3asau «Pacyer JaBieHus 1 atMocepHoe  /iaBrieHue, AdB/IEHHE
Ha JIHO ¥ CTeHKH COCY/a». XH/:[KOCTH Ha /IHO U CTEHKHU COCyja, CUIy
40 Bec Bo3yxa. ATmMocdepHoe 1 PXMME/A; BAa/\EHNE
nasenvie. Boyisas 0600uKa 5KCIMepUMeHTaIbHbIMU MeTo/jlaM1
3eMIIH VCC/Ie[J0OBaHUS 3aBUCUMOCTH: CUJIbI
Apxumejia OT 06bemMa BbITeCHEHHOU TeJIoM
41 N3mepeHne atMocdepHOro 1 "
BO/Ibl, YCJIOBUI TJIaBaHUS Tejla B KUAKOCTH
JassieHus. OnbiT Toppuuesy. 4
OT [JeWCTBUSI CWJbl TS)KECTU U CHUJIbI
42 | bapomeTp-aHepousi. ATMochepHOe 1
ApxuMe[ia; TIOHUMAaHUE CMbIC/IA OCHOBHBIX
[laBJieHUe Ha pPa3/IMUHbIX BbICOTAX.
(131UeCKrX 3aKOHOB U yMeHUe MPUMEHSITh
43 MaHoMeTpel. PelieHue 3azau 1
WX Ha TMpakTuKe: 3aKoH [lackans, 3akoH
«/laByieHve».
1 b 1 Apxume[a; MOHWMaHWe  TIPUHLIMIIOB
ellieHHe 3a/jau 1o TeMe .
| AT TIC JelcTBUsS bapomeTpa-aHepou/a,
BJIEHU
TR ,VZ[a /IeHNe 1 MaHOMeTpa, TMOpIIHEeBOr0 >XKUJKOCTHOTO
OPLTHEBOM XKU/IKOCTHOM HACOC. HAcOCa, THJPABIMUECKOr0 Mpecca U
46 I'1/ipaB/IMyeCcK1m rpecc 1 crioco6oB obecrieueHust 6e30MacHOCTH MPH
47 [leiicTBre XXMIKOCTH 1 rasa Ha 1 WX WCII0/Ib30BaHWU; BIajieHne criocobamu
TIOTPY>KEHHOE B HUX TEJIO. BBITO/IHEHUSI PACUeTOB /JIS1 HaXOXKIEHHS:
48 ApxuMe/ioBa CHJIA. 1 JlaBjieHus1, [aBJ/IeHUs JKUAKOCTHM Ha [JHO U
49 JI. P. Ne6 «Omnpegenenue 1 CTeHKW COCyJa, Cwibl Apxumeza B
BbITA/IKMBAIOLEN CUJIBD» COOTBETCTBUM C MOCTAaB/€HHOM 3ajaueli Ha
50 I11aBaHue Tel. 1 OCHOBAHMU  WCTIONb30BAaHUSI  3aKOHOB
51 Pelienue 3asau « ApxumeioBa 1 ¢busuKy; yMeHue WCII0/Ib30BaTh
cuia». MOJlyueHHble 3HaHUSI B TIOBCEJHEBHOU
52 | «BbIsiCHeHMe yCI0BUM MJIaBaHUS 1 JKU3HU (sKos10THS, OBIT, oxpaHa
Tesia B XKUAKOCTU» OKpY>Katolllei cpe/ibl)
53 IInaBaHue Cyzi0B 1
54 BoszpyxornniaBanue 1
55 Perenvie 3asiau «/laByeHve» 1
56 | K.P. Ne 2 «/laByieHnue./laBnenve 1
TBEPABIX TeJ, YKUAKOCTEH 1 ra30B»
PaGoTa 1 MOIIHOCTH. JHeprusi 12
57 | MexaHnuueckasi pabora. E1UHUL[BI 1
paboThl.
58 | MoutHocTts. EyHULIBI MOLHOCTH. 1 TOHMMaHWe U CIOCOOHOCTh OOBSICHATH
59 ITpocTble MexaHU3Mbl. Phiyar. 1 ¢u3nueckre SBJeHWs: paBHOBeCHe Tell,




PaBHOBecHe CUJI Ha phluare. ripeBpalljeHre OJHOTO BHAa MeXaHW4YeCKOou
60 PaBHOBecue cu.pbluar 1 SHeprud B [pYrod; yMeHUWe U3MepsTh:
61 Perrierue 3ajiau 1 MeXaHHYeCKYH pa60Ty, MOIITHOCTD, II/IeYO
62 | IleHTp TsKeCTH Tena. Y CI0BUS 1 CHUJIBI, MOMEHT CHJIBI, KIIZ,
paBHOBECHSI TelJl. MOTeHWA/IbHYTO u KHMHETHYECKYHO
63 |(KoadduieHT nonesHoro AeicTBus 1 SHEPIUIOo; B/ajieHue
MexaHu3ma. Pewenvie 3azau 9KCTepUMeHTaIbHbIMU MeTo/laMH1
«PaGoTa 1 MOLIHOCTbY. WCCIe/JOBaHUs npu orpeie/ieHun
64 Sueprust. [loTeHLMaIbHAS U 1 COOTHOIIIEHUs CUJT U TIjied, [ijisi PaBHOBeCHs
KMHEeTHUeCKast SHeprHsl. pbluara; IIOHMMaHWe CMbIC/a OCHOBHOIO
65 TIpeBpalLenye oJHOro BUjA 1 (¢13MUecKOro 3aKoHAa: 3aKOH COXpaHeHus
MeXaHUUYeCKOW 3HePTUH B IPYTYIO. SHEpruy, TIOHMMaHK1e  HPUHIMIIOB
66 Pemmienye 3314 «JHEpTHs», 1 JeNCTBUsL  pbluara, 0/I0Ka, HAKIOHHOU
67 | K.P. Ne 3 «PaboTa 1 MOIHOCTE> 1 TJIOCKOCTH U crocoboB  obecrieueHust
68 1 0e30MacHOCTM TIpU WX UCIIO/Ib30BaHUM;
BJIaJleHHe criocobamu BBITIOJTHEHUST
pacueToB /ISl HAXOXK/|eHUS: MeXaHUUeCKOu
paboThl, MOIIHOCTH, YCIOBUSI paBHOBECHS
CW/1 Ha pbluare, momeHrta cuibl, KII/,
KUHEeTUYEeCKOW U MOTeHLUa/lIbHON SHepPruu;
yMeHUe UCI0/Ib30BaTh MOyueHHbIe 3HAHUS
B TIOBCEJHEBHOM >XM3HU (3KOJIOTHsA, OBIT,
[TpomMe)kyTouHasi aTTecTalys OXpaHa OKPY Karolliei cpeibl
8 knacc
OcHOBHbIe BU/IbI y4eOHO# /leATe/TIbHOCTH
Ne HaumeHoBaHMe pa3jesnos, Koa-Bo
TEeM 4acoB
TensioBble siB/IEHUS 26  [Pa3nuuaTh TerIOBbIE SIBJIEHWS], arperaTHbIe
COCTOSTHUSI Bell[eCTBa; -aHa/IM3UpPOBAaTh
1 |IloBTOpEHMEe 3aKOHOB M3yUeHHbIX B 1
3aBUCUMOCTh TeMIiepaTyphbl Tefa OT CKOPOCTU
7 Knacce NIBIDKEHUST €T0 MOJIEKYJI, TaO/IMUHbIe /aHHbIE,
2 |I[loBTOpeHue Gopmys U3yueHHbIX B 1 rpabuK TABMEHMs W OTBED/ICBAHHS; -
7 Knacce HaO/MOJaTh UM WCCIeAoBaTh —TIpeBpalleHue
3 BxopiHas koHTponbHas pabora 1 hepruu Tema B MexaHMUECKHX MpOLIECCAX; -
4 TenoBoe ABIKeHe 1 npuBoauTh mpUMephI: MpeBpalLeHus SHepruu
MO”eKy“'CH%CO&I M3MEHEHUS Npy TMoAbeMe Tela W IPU ero IajieHuH,
BHYTPEHHEM SHEPTHH TE/IA. MeXaHWUUYeCKOW SHEPrMd BO BHYTPEHHIOIO;
5 | Komuuectso TennoThl. Eunuiip! 1 M3MEeHEeHUsI BHYTPEHHEeH 3Hepruu Tesa MyTeM
KOJIMUecTBa TeryioTbl. KoHBeK1usl. coBeplieHHst paGoOTBI M TEIUIONepesaul;
W3nydenue. Tervioriepelaud MyTeM TerJIONPOBOAHOCTH,
6 JLP. Ne 1 «MccnenoBanme 1 KOHBEKL[MM W U3/IyYeHUs; IpUMeHeHUs Ha
V3MEHEHUS CO BpEMEHEM MpaKTHKe 3HAaHWM O Pa3/TMYHON TeryioeMKOCTH
TeMIIepaTypPbl OCTHIBAIOLEH BOJBI» eIIeCcTB; 3KOJIOTMYeCKd YKUCTOrO TOIJIMUBA;
7 YpenbHast TEeI0eMKOCTb. 1  moaptepjarole  3aKOH ~ COXpaHeHUs
8 Pacuer Ko/mMuecTBa TeIIOTHI, 1 MeXaHUYeCKOU Hepruy; arperarHabIX
HeoOX0IUMOT0 /IJIsl HarpeBaHUst COCTOSIHUM BeILeCTBa; SIBJIEHWM TPUPO/IBI,
Tesla UK BbIJe/IsIeMOT0 UM MpHU KOTOpble OOBSCHSIIOTCS KOHJIeHCalliel mMapa;
OXTTKIEHUU VCTIO/Tb30BaHUsl SHEPruM, BbIJe/sseMo NpuU
9 | JL.P. Ne 2 «CpaBHeHHe KOJTMYECTB 1 KOHJeHCALlMM BOAAHOIO Tiapa; BJIWSAHUA
TEeTJIOThI TPU CMEIIMBAaHUU BOJIbI




Pas3/IM4YHOU TeMIepaTypbi»

BJ/IQXKHOCTH BO3/1yXd B 6bITy n gedaTe/IbHOCTH

10 OHeprus TOIVIMBa. Y JiefbHast 1 uesioBeka; npumeHeHus1 [IBC Ha mpakTHKe; -
TeI10Ta CrOpaHusl. MpUMEHEeHUsT TIapOBON TYpOWHBI B TEXHHKE;
11 |3akoH coxpaHeHus U NpeBpallleHUst 1 MPOL[eCCOB IVIaB/JIEHHS U KPUCTA/UIM3aluK -
SHEpPruv B MeXaHU4YeCKux U IMPOLeCCHhI I1/IaBJIEHHA WU OTBepJieBaHUsA TeJ/ia Ha
TEI/IOBBIX MTPOLIeCCax. OCHOBe MOJIeKYJ/IIPHO-KMHeTUYEeCKUX
12 Pemntenne 3afau «Y jesibHast 1 Tpe/CTaB/IeHH; 0cobeHHOCTH,
TeIJI0eMKOCTh U yZiesbHas Teruiora MOJIEKYJIADHOTI'O CTPO€HHA I'd30B, )KI/I,E[KOCTEI‘/JI
CrOpaHusi TOTJIUBA». 1 TBepAbIX TeJI; IIOHM)XE€HHEe TeMIlepaTyphl
13 | K.P. Ne 1 «TemnioBble siB/IeHUSI» 1 PKIZIKOCTH TIPU MICTIADEHUH; NPUHLIAIT PabOTI
14 | ArperaTHble COCTOSIHHSI BEI{ECTBA. 1 | ycrpodicteo  [IBC;  -5Kosjoruueckue
T11aB/eHye ¥ OTBepAeBaHMe npobnemsl ucrnonb3oBanusa JBC u myTtd ux
KPHCTa/UINYECKHX TeL. pelLeHus; YCTPOWCTBO W TIPUHIUM PaboThl
15 [paduk riaBneHus u oTBepieBanusi 1  [1aPOBOH TYPOMHBL  -KIaCCUQUIMPOBATE:
KPHCTa/IMYECKHUX Tel, BU/bL TOIUIMBA IO KOJIMYECTBY TeIUIOTbL,
16 | YjenpHas TemnsoTa N/IaB/IeHUs. 1 [blAeSeMOl Mpu Cropanmuy; npubopbl Ans
17 |Pelenue 3ajjau «Y esbHas Teryiora 1 M3MEpEHI B/IAAHOCTH BOSAyXa, ]
—— [epetuCIIATE Croco06bl H3MeHeHUsl
18 Vicrapenye, HachImeHHbH 1 1 BHYTPEHHel SHepruu; -NpoBoAUTH OHLIT.LI 1o
HeHACHITeHHE Tap., M3MEHEHMIO  BHYTPEHHEH — SHepru; -
MPOBO/IUTL WCC/e0BaTe/IbCKUNA 3KCIIePUMEHT
19 I[Torsomenue sHepruu npu 1 .
[0 TErUIONPOBOJHOCTH PAa3/IMUHbIX BeLeCTB;
WCIapeHuH XXUJKOCTH U BblJle/IeHue

e NIpH KOHJIeHCALH 11apa. M0 W3YUYEHUIO IJIaBJIeHNUs, .I/ICHaPEHI/IH U
KOH/leHCalliy, KWIIeHUs BOJbl; -CpPaBHUBATh
20 Kunerne. Y ie/bHast Teriora 1 BrAbl  Terutonepesaud; KIII  pa3nuuHbIX
11apo00pasoBaHyA U KOH/EHCAIH. MallMH M  MeXaHU3MOB; -yCTaHaB/IMBaTh
21 |Pewenue 3azsau «Y jenpHas Teriora 1 SABHCMMOCTE  MEKZy — Maccoidl  Tema
1apooOpa3oBaHKA 1 KOH/IeHCAIUH . KOJTMUECTBOM TETUIOThI, 3aBUCUMOCTb
22 | BrnaxHoch Bo3jyxa. Criocober 1 Inpouecca miasnennst or Temmeparypsl Tea; -
OTIPEAE/IEHNS BIIKHOCTH BO3/lyXa. PacCUnTBLIBATH KO/TM4eCTBO TeIIOTI,
23 Pabora ra3a u mapa npu 1 HeoOXoZMMoe [iIsi HarpeBaHWs Tejaa W
pacimpenuy. Jlsurarenb BbiZeIIeMOe MM TPpH  OXJIKEHUH,
BHYTPEHHET'O CropaHus. BbI/IeJISIOIIeecs rpu KPUCTaJI/IN3aLIUH,
24 Perenue 3azau «ArperaTHbie 1 HeoOXoUMOe [l TIpeBpalljeHds B Tiap
COCTOsIHHA BEIIECTBA». W/IKOCTH F0001 Macchl; -MPUMEHSITh 3HAaHUS
25 | K.P.Ne 2 <<AFPEFaTHLIe COCTOsSAHHSA 1 K pelleHHI0 3a/ay; -OrpejensiTe U CPaBHUBATh
BelljecTBa» KO/IMUeCTBO TeIUIOThI, OTJAaHHOe Tropsiuen
26 1  [Bofoii MW TmoONyueHHOe  XOJIOJHOM  IIpH
TeryiooOMeHe; -OnpeieNnTh ye/bHYIO
TerJIOeMKOCTb BellecTBa U CpaBHUBATb ee C
TabTMUHBIM 3HaueHueM; -U3MepsITh
BJI&)KHOCTh BO3/lyXa; -Tpe/iCTaB/IATh
pe3y/sbTaThl OIMBLITOB B BHAe Tabmwmil -
[TapoBas Typ6una KII/] TerioBoro QHA/M3WpOBaTh  TIPUUMHBI  TIOTPEIIHOCTeN

JiBUTaTeJIsl. V3MepeHH
J/IeKTpUYecKHe siBJIeHUs 28 |OOBACHATH: B3aMMOJIEHCTBHE  3aPSPKEHHBIX
27 OJIeKTpU3aLUs Tesl pyu 1 Tel U CyLleCcTBOBaHWE  [IBYX  POJOB
CONPUKOCHOBEHUH. SMIeKTpUYeCKUX  3apsifioB; omnblT  Modde-
B3auMo/ielicTBHe 3apsyKeHHBIX TeJl. MWivKeHa; — 9JIeKTpU3aLui0  Tel TPy
28 ONEeKTPOCKOII. DJIeKTpHUYecKoe 1 CONPUKOCHOBEHWH; obpa3soBaHue,
roJie. MOJIOXKUTENbHBIX W OTpPULATebHbIX WOHOB;
29 ,HEIII/IMOCTI:; 3JIEKTPUYECKOT 0 1 YCTPOﬁCTBO Cyxoro raJibBaHHU4YeCKOroO




3apsza. CTpoeHue aToMma.

DJIEMEHTa, 0COOEHHOCTH 3JIGKTPUYECKOI'O TOK4|

30 OOBsICHeHHE 3/IEKTPUUECKHUX 1 B MeTaj/l/laX, Ha3HaueHHe HCTOYHMKA TOKa B
SIBJIEHU. 97IeKTPUUECKOU 1eMH; TerI0BOe, XUMUUeCKOe
31 HpOBO,E[HI/IKI/I, TMOIyIIPOBOAHUKHU U 1 M MarHHUTHOe I,Z[(EI\/'ICTBI/IFI TOKa,; CylleCTBOBaHHE
HeIIPOBOJHUKHU 3/IeKTPUYECTBA. [MPOBOJHUKOB, TOJIyTIpOBOJIHMKOB U
32 | Onektpruueckuil TOK. ICTOUHUKH 1 [AUJIEKTPUKOB Ha OCHOBE 3HaHUM CTPOEHUA
9JIEKTPUYECKOT0 TOKa. aToMa; 3aBUCUMOCTb VHTEeHCHUBHOCTU
33 DJIeKTPUUECKAst LIETIb U ee 1 S/IeKTPUYECKOro TOKa OT 3apszia U BpeMeHHU;
COCTaBHBIE YaCTH. MPUYUHY BO3HUKHOBEHUS] COMPOTHUB/IEHUS;
34 | Dnekrpuueckuii TOK B MeTa/Iax 1 HarpeBaHue IMPOBOJHUKOB C TOKOM C MO3ULUU
35 | [leHCTBHSA 3IEKTPUUECKOTO TOKA. 1~ MOJEKY/IPHOTO CTpOEHHA Belecrsa,
Haripaeieue Toka. CrocoObl yBeNTMUeHUs ¥ YMeHbILIeHUs] eMKOCTU
36 | Cuna ToKa. EiHUIpb! CUTR! TOKA. 1 OH/IEHCATOpa;  Ha3HaueHWe  UCTOYHUKOB
37 | Awmepmerp. JL.P. No 3 «CGopKa 1 9/IeKTPUYEeCKOr0 TOKa U KOH/EHCaTOpOB B
3/IEKTPUYECKOH L|eNu U U3MepeHre TEXHHKE,
CHUJ/Ibl TOKA B €ee pa3/InyHbIX
y4acTKax» HUCI0/Ib30BaHUe
KomriekTa Ne6 «Touka pocTta»
38 OJIeKTpUYeCcKoe HarlpspKeHue. 1
Evnuub! HatipsbkeHus. BosbTMeTp.
V3mepeHne HapsKeHUs.
39 Conpotunenue. JI.P. Ne 4 1
«/3mepeHue Hanps>KeHUst Ha
Pa3/IMYHbIX YUaCTKax L[ern»
40 3aBUCUMOCTb CHJIbI TOKA OT 1
HarpsbkeHus. 3aKoH Oma f11s
yyacTKa LeTH.
41 Pacuert conpoTtusneHus 1
TPOBOJHUKA. Y le/lbHOe
CONPOTUBJIEHKE.
42 | Pemenue 3aziau «3akoH Oma ajs 1
YUdCTKd Leru».
43 Peocrartsl. JI.P. Ne 5 1
«PeryyiMipoBaHue CU/IbI TOKa
pPeocTaToM» UCI0JIb30BaHUE
Komriekra Ne6 «Touka pocTta»
44 | TlocnemoBaTe/bHOE COEUHEHHE 1
TIPOBO/IHUKOB.
45 [TapannensHOe coefiHeHUe 1
TIPOBO/IHUKOB.
46 JI.P. Ne 6 «Onipefienenue 1
COMPOTHUBJIEHYS TTPH TOMOLLA
BOJIbTMETpPA M aMIlepMeTpa»
47 PaboTa 271eKTpUYeCcKoro ToKa. 1
48 | MOUIHOCTb 3/1IEKTPUYECKOT0 TOKA 1
49 HarpesaHue 1IpoBOHUKOB 1
3/1eKTPUUECKUM TOKOM. 3aKOH
[xoyns-Jlenna.
50 |Konpencarop. Jlammna Haka/MBaHUS. 1

OneKkTpuuecKre HarpeBaTe/bHbIe
TTpUOOPKI.




51 [JL.P. Ne 7 «/3MepeHue MOLJHOCTU U 1
paboThI TOKA B 3/IEKTPUUECKOM
JlaMIie» UCMOJIb30BaHUe KOMIIIeKTa
No6 «Touka pocTta»
52 | Pemenue 3agay4 «3akoH Jxoysns- 1
JleHria».
53 K.P. Ne 3 «Dnektpuueckue 1
ABJICHUS» .
54 KopoTtkoe 3ambikaHue. 1
[IpeoXpaHUTeNN.
JJIEKTPOMAarHuTHbIE sIBJICHUS 8 BbIIBIATE  CBSI3b  MeXJYy  3/eKTPUUYECKHUM
55 |MarxuTtHoe roJje. MarHuTtHoe I1o0J1e 1 TOKOM W MArHUTHBIM TIOJIeM; -OOBACHATH:
TIPSIMOT0 TOKa. MarHuTHbIe JTMHUM. CBSI3b  HAmpaB/ieHWs] MarHUTHBIX JIMHUH
56 MarHuTHOe 10oJjie KaTyIlIKu C 1 MarHUTHOT'O TIOJII TOKA C HAaIlpaBJeHUEM -
TOKOM.D JIEKTPOMArHUThI TOKaA B IMPOBOAHHKE; yCTpOfICTBO
57 SJ'IEKTPOMaFHI/ITbI. 1 SJIEKTPOMAIrHHWTAd; BO3SHUKHOBEHKHE MATIHUTHBIX
58 MarxauTHoe 1noJie 3eMJIH. 1 Gype, HaMarHndrMBaHKe Kejiesa,
59 | [lelicTBHE MarHMTHOrO MO/ Ha 1 BBaHMerﬁCTBIU/Ie TMO/TFOCOB MarHuTOB,;
TIPOBOZHHK C TOKOM. TPUHLMIT  [JeMCTBUS  3JIeKTpPOJBUTaTesnss U
DJIEKTPOJBHraTe b o0/slacT  ero  NpUMEHEeHWUs; -[IPUBOAUTD
60 JI.P. Ne 8 «M3yuenne 1 rpuUMepbl MarHUTHBIX sIBJIeHUH,
571eKTPHYECKOTO [ABUraTess VCIIO0/Ib30BaHUsI 3JIEKTPOMAarHUTOB B TeXHUKE
TMIOCTOSIHHOTO TOKa» UCIO0/Ib30BaHUe W OpITy; -yCTaHaB/MBaTh  CBA3b  MEXY)
komritekTa Ne5 «ToUKa pocTar CyLLIeCTBOBAaHMEM 3/IEKTPUYECKOTO TOKAa U
CBeTOBbLIC SIB/TeHNs 3 MarHUTHbIM ~ TI0JIeM,  CXOZCTBO  MeXZy
61 1 KaTYLIKOM C TOKOM ¥ MarHUTHOM CTPEJIKOW; -
0000111aTh U Zie/1aTh BHIBOJBI O PaCI0/I0KEeHHUH
MarHUTHBIX CTpPeJIOK BOKPYT TPOBOJHUKA C
TOKOM, O B3aMMOJIECTBUM MarHuTOB; -
Ha3bIBaTh CMOCOOBI YCW/IEHUS MarHUTHOTO
eNCTBUST KaTyLIKA C TOKOM; -TO/Iy4aTh
KapTHHbl MAarHWUTHOTO TIOJIsi TIOJIOCOBOTO U
myroobpa3HOro MarHUTOB; -OMUCHIBATh OTIBITHI
M0 HaMarHWYMBAaHWIO BelleCTB; -MEePeurc/IsiTh
rpeuMyllecTBa 3/1eKTpO/IBUraTesien Io
CPaBHEHUIO C  TeIJIOBbIMU;  -TIPDUMEHSITh
3HAHUs K PpeIleHdr0 3ajad; -cobupaTh
S7IeKTPUYECKUI [IBUraTe/ib MOCTOSTHHOTO TOKa
Wcrounuku cBera. (Ha Mopenu); -ompefeNiiTb OCHOBHBIE JeTany
PacnipocTpaHeHue cBeta. 571EKTPUUECKOT0 IBUTaTe/isi TIOCTOSIHHOTO TOKa
62 Buaumoe nBvKeHHe CBETUII. 1 HabnrogaTh TIPSIMOJTUHEMHOe
63 OtpakeHue cBeTa. 3aKOH 1 [pacripoCTpaHeHUe CBeTa, OTpPa)kKeHue CBeTa,
OTpa)keHUs CBeTa. rpesioM/IeHHe CBeTa; 00bsCHSATH 0Opa3oBaHue
64 T1710CKOe 3epKaro. 1 TEeHW W TO/IyTeHH; BOCIIPUATHE H300parkeHus]
65 [IpesiomeHve cBeTa. 1 r/71a30M ue/IoBeKa, [POBOAUTH
66 3aKOH TIPe/IOM/IEHHST CBETA. 1 1CCIel0BaTe/IbCKUI 9KCITIepUMEHT 1o
67 TTuH3EL ONTHYeCKast CI/Ia 1 MOJIyYEeHUIO TeHU W MOJyTeHW; M0 U3YUYEeHUIO
nH3bLU306pakeHNst, aBaeMble 3aBUCMMOCTH yIJla OTPaKeHHUsl CBeTa OT yrJjia
AH30 raZileHusl; 10 TIPeJIOMJIEHUI0 CBeTa IpH
68 1 repexo/ie Jiyua U3 BO3Zlyxa B BoZy; 00001[aTh

ITpome)xyTouHas arTecTalys

M [e/1aTb BBIBO/JbI O PACIIPOCTPaHeHHK CBeTa4,
OTPpA’)KEHUN n MpejIoMJ/IEHUA CBeTa,




0Opa3oBaHUM TeHU u
CTaHAB/IUBATh CBSI3b

TIOJIyTeHU;

9 knacc
OcCHOBHbIE BH/IbI y4eOHOMH /I1eT/IbHOCTH
Ne HaumeHoBaHue pa3peios, Kon-Bo
TeM 4acoB

1 [[ToBTOpeHue u3yueHHOro B 8 Kjiacce 1 pacrio3HaBaTb MeXaHWYeCcKue sBJeHUs U
2 |IToBTOpEHHe W3yUeHHOro B 8 Kacce 1 OOBSICHATH Ha OCHOBE MUMEIOLUXCSl 3HAaHUM
3 Bxo/iHast KOHTOpoJIbHasi paboTa 1 OCHOBHble ~ CBOWCTBA W/IM  YCJIOBUS
3aKO0HBI JBYDKEHHUSsI U 21 MPOTEKaHUA 3THUX SABJI€HHWHW: pdABHOMEPHOE 1
B3aI/IMOHEﬁCTBI/lﬂ TeJI HEpaBHOMEDHOE [BWXEHHWE, PpABHOMEDHOE
4 TlepeMeLrieHHe Ty psi- 1 M  paBHOYCKOpDEHHOe  MpsSIMOJIMHEHHOe
MOJTMHEIHOM PaBHOMEPHOM JIBIDKEHUe, OTHOCHUTE/TIbHOCTh
neivkernn. IlepemetrieHue. MeXaHWUeCKOTo [BW)KeHWs, CBoOOJHOe
Orpe/je/ieHre KOOpAUHATHI najienvie Tesl, paBHOMepHOE /BIDKEHHe M0
JBIDKYIIIErOCS TeTa. OKDY>XKHOCTHM, WHepLUs, B3aUMOJelCTBHe
5 |IIpsiMo/MHeHOe paBHOYCKOPEHHOe 1 Tés, peaKTHBHOE ABHIKEHHE,
JIBYDKeHYe. Y CKODEeHYe. KosnebaTenbHOe  JIBIDKEHHe,  Pe30HaHC,
6 CKOpOCTb MPAMOJTUHEHHOTO 1 BOJIHOBOE  JiBIDKEHHe (3ByK); OMMCHIBATh
DAaBHOYCKOPEHHOTO /iBHKeHus. ' pa- V3y4yeHHbIe CBOWMCTBA Te/l U MeXaHUuecKue
(VK CKOPOCTH. SIBJIEHUS, WCTIO/b3Ysl bu3nueckue
7 Tlepemerterse npu 1 BeJIMUMHBI: MyTh, MlepeMellleHre, CKOPOCTb,
MPSIMOJIMHEMTHOM PaBHOYCKOPEHHOM yCKOpeHHe, Tepuos obparlieHys, MMy
JBrkeHuu. [lepemeliieHue Tena npu Tena, aMIUINTyZAa, TEpUOJ M HacToTa
MPAMO/THHEHHOM PaBHOYCKOPEHHOM KosieOaHUM, JyIMHA BOJIHBI U CKOPOCTb ee
JBYDKEHIH 663 Haua bHOM pacrpocTpaHeHus; npu OTHMCaHNHU
CKOOCTH. TPaBWIbLHO TPAKTOBaTh (PU3MUECKUM CMBICIT
3 JLP.Nel «VccrenoBanye 1 WCTIONb3YeMbIX BeJIMUMH, UX 0003HaueHUs
PaBHOYCKOPEHHOT'O JIBYKEHUS Oe3 M- GAVHULRL  MSMEPEHWA,  HAXO/MTH
HAYa/THOM CKOPOCTH» dbopMybl, CBSI3bIBAIOLL[1IE JlAaHHYIO
WCIO0/Ib30BaHe KOMIL/IeKTa (QU3MUECKYI0  BeMMMHY  C  APYTHMH
No4«TOUKa POCTay Be/IMUMHAMY, BBIUUC/ISITh 3HaueHue
9 OTHOCHTENILHOCTS JBIDKEHIIA, 1 ¢H3?qecxon BEJIMUMHBI; aHa/M3UPOBaTh
Pemenye 3agau JIpavomseiiHoe CBOMCTBA Tes, MeXaHWuYecKue SIBJeHUs U
[IBIDKEHIE. TIPOLIeCChI, UCTIONB3YS U3NUeCKre 3aKOHbI:
10 K.P.Nel «TIpsivomuneiiroe 1 3aKOH  COXPaHeHusl SHeprud, 3aKoH
BceMupHOro tsarotenus, I, II u III 3aK0oHBI
ABYDEHME TENAD. HbloTOHa, 3aKOH COXpaHeHUsi WMITYJ/bCa;

11 | MnepumanbHble CUCTEMBI OTCYETa. 1 ’
Tlepeniii 3akon HbioToHa. rnpu 5TOM  pa3/iIhuarh CJIOBECHYIO
12 Bropoit 3akoH HeroTOHA. 1 (bopmy/HPOEKY S . y oY
= MaTeMaThUuecKoe BbIpaKeHUe; pa3/ihuaTh
13 Tperui 3ak0H HblOTOHA. 1 OCHOBHEIE NpU3HaKK M3yUYEeHHBIX
14 Cgobo/iHoe najieHue Ter. 1 ¢u3nueckUx  Mojesnel:  MaTepuasbHas
15 [Brkenue Tesa, GPOLIEHHOTO 1 TOUKa, WHeplMa/JbHasi CUCTeMa oTcueTa; 6
BepPTHKa/IbHO BBepX. HeBecoMoCTb. peliaTh 3a/laud, HWCMOMb3ys (QU3NUecKue
16 3aKOH BCEMHPHOTI'O TATOTEHHS. 1 3aKOHBI (3aKOH COXpaHEeHUs SHepPIruu, 3aKOH
YckopeHye CBOOO/IHOTO Ma/ieHus Ha BceMupHOro tsarotenus, I, II u III 3aK0oHBI
3emie v IpyruX HEOECHBIX TeJIax. HbloTOHa, 3aKOH COXpaHeHUsI UMIYJIbca) U
17 |IIpsimo/iiHelHOe W KpUBOMHEHOe 1 (bopmyIbI, (usnueckre

JABH)KeHHe. ,[[BI/I)KEHI/IE 110

CBA3bIBAIOIIIME




OKPY>KHOCTH C ITOCTOSIHHOU I10
MO/1Y/IK0 CKOPOCTBHO.

Be/IMUMHbI (TIyTh, CKOPOCTb, YCKOpeHWUe,
Macca TeJja, TUIOTHOCTh BeIIeCTBa, CHUIIA,

18 | Umnysbc Tesa. 3aKOH COXpaHeHUs 1 JlaBjieHre, WMIYJIbC Tejla, KUHeTH4yeckKas
HMIMITYJ/IbCA. SHeprus, NOTeHLaIbHas SHeprus,
19 | PeakTuBHOe BM)KeHUe. PakeTbl. 1 MexaHHueckasi — paboTa, MexaHHUYeckKas
20 BLIBO/| 3aKOHA COXPaHeHusl 1 MorHocTh, KIIJI mpocToro MexaHU3Ma,
MeXaHUYeCKOn SHEepPruu. CW/la TpeHHUA CKOJIb>KEHN, KO?Cl)Cl)I/IL[I/IEHT
21 | Pewenue 3anau «3akoHbl HeroToHa 1 TpeHWs, aMIUVIMTy/Zia, ITI€pUOA M 4HacToTa
BCEMUPHOTO TSICOTEHHS], KosieDaHUM, [yIMHA BOJIHBI U CKOPOCTb ee
COXpaHEeHHs IMITY/IbCay. pacrpocTpaHeHUs): Ha OCHOBe aHa/M3a
2D 1 yCJIOBUSI  3a/laud  3alvCbiBaTb  KpaTKoOe
yCJI0BUe, BbI/IE/IATh ¢busnueckre
BeJINUMHBI, 3aKOHBI u hopmMybl,
HeoOXo/IMbIe [Jisl ee pelleHus], TPOBOJUTh
pacuetbl U4  OLIEHMBaThb  pPeaibHOCThb
K.P.Ne2 «3aKkoHbI IBMXKEHHUS U MOJIYYeHHOT O 3HaueHusT  (PU3MUECKOU
B3aUMO/IEUCTBUSI TeJI». BeJINYMHBI

MexaHuyecKue Ko/ie0aHus U 13 pacrno3HaBaTb MeXaHWUYeCKHe SBJIeHUsl U
BOJIHBL.3BYK OOBSICHSITH HA OCHOBE UMEIOIIUXCSl 3HAaHUMN
23 KosnebaTenbHoe ABIKeHHeE. 1 OCHOBHble ~ CBOMCTBAa WIM  YCJIOBUSA
CB000/1HBIE KO/IeOAaHUSI. MPOTeKaHUsl 3TUX SIBJIEHU: paBHOMEpPHOe U
24 BennuuHebl, XapakTepusyoliye 1 HepaBHOMEpHOe [BWXeHUe, paBHOMeEpHOe
Kosie0aTeIbHOe JIBIDKeHHE, M PaBHOYCKODEHHOe  TIPSIMOJIMHEWHOe
25 JI.P.Ne2 «MccnenoBanue 1 ABIDKeHMe, OTHOCHUTE/IbHOCTh
3aBUCHUMOCTH T1epro/ia U YaCTOThI MeXdHUYeCKOro /JBH)KEHMHs, CBO60,E[HO€
CBO60,E[HBIX Koyie0auuil MnageHye TeJ, paBHOMEDHOeE [ABW)XKeHHE IIO
MaTeMaTHUueCKOro MasiTHUKa OT ero OKPY)KHOCTH, HMHEpLsl, B3aUMOEHCTBHeE
JUTUHBID» .- UCTI0J/Ib30BaHKe TeJl, peaKkTHUBHOE ABIDKEHHE,
KomriekTa Ne3 «Touka pocta» Ko/jebaTeslbHOe  [IBIDKEHWE,  Pe30HAHC,
26 3aryxatolre KonebaHusi. 1 BOJIHOBOE  /IBIDKEHMe (3ByK); OMMCHIBaTh
BBbIHY’K/IeHHbIE KOJTeGaH¥sL. M3yueHHbIe CBOMCTBA Te/l U MeXaHUUeCcKue
27 | JI.P.Ne3 «/I3MepeHUe YCKOpeHHUst 1 SABJIEHHA, MCTI0/IB3YA (usnyeckue
CBOGOHOTO MaJeHNst C TIOMOLLBIO BeJIMUMHBI: MYTh, NepeMellieHre, CKOPOCTb,
MaTeMaTHYeCKOro yCKOpeHHe, Tiepuo/; obpaiijeHus], UMITYJIbC
MasTHHKay» Pe3oHanc. Tena, aMIUVIMTy/a, MepuoJ U 4YacToTa
28 | PacnpocTpaHeHue KojiebaHuii B 1 KosiebaHWM, [yIMHA BOJIHBI UM CKOPOCTH ee
cpejie. BOHEL pacrnpoCTpaHeHust; npu OIMMCaHNU
29 TlnHa BoHb CKOPOCT 1 MPaBWIbHO TPAKTOBaTh (PU3MUECKUM CMBICI
DACTIPOCTPAHEHHS BOJIH. WCTIOb3YEeMbIX BEJIMUMH, UX 0003HAUeHUs
30 Nctounrky 3ByKa. 3ByKOBbIE 1 ¥ CAMHWOBL - MSMEDEHMH,  HAXOAMTH
N — dhopMybI, CBsI3bIBAIOL[1E JIaHHY1O
31 |BeicoTa, TeMOp ¥ TPOMKOCTb 3BYKa. 1 (QU3MUECKYIO  BENMUMHY - C  ADYTHMM
BeJIMYMHaMU, BBIUUC/ISITh 3HaueHue

32 |PacrnipocTpaHeHue 3ByKa. 3ByKOBbIe 1 o .
¢u3nueckoil BeIWUYMHBI; AaHAIU3UMPOBAaTh
BOTHbL. = CBOMCTBA Te/, MeXaHWueCKue SIBJIeHUS U
33 OTpaxene 3ByKa. 3ByKOBOM 1 TMPOLIeCChI, UCTIO/Ib3Ys (U3NUECKHe 3aKOHbI:
PESOHAHC. 3aKOH  COXpaHeHWsi SHepruM, 3aKOH
34 | Pemenne 3anau «Konebamus 1 1 BcemupHoro TsroteHns, 1, 11 u III 3aKkoHBI
BOTHBD . HbloTOHa, 3aKOH COXpaHeHWs HMITY/IbCa;
35 K.P.Ne3 «Mexanuueckue 1 npu STOM pas/MyaTh CJIOBECHYIO
Kosie0aHUsI ¥ BOJTHBD». (bOpMYHPOBKY 3aKOHA - ero
MaTeMaThUyeCKoe BbIpa)KeHUe; pas3/ihnyaTh




OCHOBHBbIE TIpU3HaKH W3YUYeHHbIX
(dbu3nyeckux  Mojleneii:  MaTepuasibHas
TOUKa, MHepLMa/JbHas CUCTeMa OTcueta; 6
pelaTh 3a/lauM, MCHO/b3ys (U3UUecKue
3aKOHBI (3aKOH COXPaHEeHUs1 SHEePTrUH, 3aKOH
BcemupHoro tsarorenus, I, II v III 3akoHbI
HbtloTOHa, 3aKOH COXpaHeHUs UMIYJIbCa) U
dbopmysibl,  CBsi3bIBalOIMe — (pU3UUECKUe
Be/IMUMHbI (TIyTh, CKOpPOCTb, YCKOpeHWUe,
Macca Teja, TJIOTHOCTh BelllecTBa, CuUIa,
JlaBjieHHe, WMITyJIbC Tejla, KUHeTHYecKast

SHeprus, NOTeHLabHas SHeprus,
MexaHW4ecKass paboTa, MexaHWUYecKas
MOLIHOCTh, KII/] TIpoCTOro MmexaHusma,

CU/la TPeHHUsl CKOJIbKeHMs, KOo3(pQuiyeHT
TpeHUsl, aMIUIUTyJa, Tepuof, U 4YacToTa
Kosie0aHui, [JIMHA BOJIHBI U CKOPOCTb ee
pacmpocTpaHeHusi): Ha OCHOBe aHajaMu3a
yC/IOBUSL  3a/jlaud  3aluchbiBaTh  KpaTKoe
yCJI0BUE, BBIJIEJISITH dusnueckue
Be/IMUMHBI,  3aKOHBI U (OpMYJIb,
HeoOXoZMMble JIJIs1 ee pellleHus], IPOBOJUTh

pacuetsl U4 OL|eHMBaTb  peajlbHOCTb
MOTy4YeHHOTO  3HaueHuss  (Pu3nUueckou
BeJIMYUHBI
JJIeKTPOMarHMTHoOeE 1oJie 17 pacro3HaBaTh 3/IeKTPOMarHUTHbBIE SIBJIEHUS]
36 MarsuTHOe 110j1e ¥ ero 1 M 0OBSICHSITH HA OCHOBE WMMEROLIUXCS 3HaHUM
rpaduueckoe n300pakeHue. OCHOBHbIE CBOMCTBA W/IM YCJIOBUSI TIPOTEKaHUS]
37 | Hampag/ieHue TOKa U HarlpaB/ieHuHe 1 STUX SIBJIEHWM: 3/IeKTPOMAarHuTHasi UHAYKLIYS,
JIMHUIM er0 MarHUTHOTO TIOJISL. efCTBMe MarHUTHOTO TOJIsl Ha TPOBOJHUK C
OO6Hapy>keHre MarHUTHOTO TIOJISI TI0 TOKOM W Ha [BIKYULIYIOCS 3apsPKEHHYO
ero ,[[eflCTBHIO Ha 3 JIEKTpI/IIIECKI/Iﬁ HacTuny, 3JIEKTPOMdIHHUTHEIE BOJIHBI.
TOK. OMWChIBaTh H3y4YeHHble CBOMCTBA Tel U
S/IeKTPOMarHWTHbIE — SIBJIEHUS,  UCIOJIb3Ys
H/IYKLMSI MATHUTHOTO TI0JIS1.
39 MarHUTHbIH TOTOK. 1 (busryeckue BeJINUUHBI: CKOpOCTb
40 SIB/IeHHE 3/1eKTPOMArHUTHOM 1 S/IeKTPOMarHWTHBIX BOJIH, [JJIMHa BOJIHBI U
MHYKLMH yacToTa CBeTa; IIpU  OIMCAHUU  BEPHO
41 Harnpas/ieHye HH/IYKLMOHHOTO 1 TPaKTOBAaTh ¢bur3nueckui CMBICJI
Toka. [Tpaeusio JleHya MCII0/Tb3yeMBIX BEJIMUMH, X 0003HaueHus U
40 SB/eHIe CAMOMH/Y KL, 1 e[VHULIbl W3MepeHUs; HaXOAWUTb (OPMY/JIb,
43 Tonyuerye u nepejaya 1 CBsI3bIBAOLL[1E Jl@HHYIO ¢busnyeckyto
BeJINUMHY C JpYyTrMMU BeJINUYMHAMHU.
repeMeHHOr 0 3JIeKTPUUeCKOro TOKa.
Tpancdhopmarop MPUBOJUTH TpyYMephbl NIPaKTUUYeCKOro
- MCIIO/Mb30BaHUsl ~ (U3UUeCKUX 3HAaHUM O
44 OJIeKTPOMArHUTHOE T10JIe. 1
9/IeKTPOMAarHUTHBIX SIBJIEHUSIX pelllaTh 3a/auH,
45 O/NeKTPOMarHUTHbIE BOJIHBI. 1
16 KoneG = 1 VICITO/Ib3YS1 thopmybl, CBs3bIBAIOLLHE
n O/IELATE/IEHBIN KOHTYP. (busryeckue BeJINUMHBI (ckopocTh
O/lyHeHue 3He6KTp OMATHHTHbIX 97IeKTPOMarHWTHBIX BOJIH, [JJIMHA BOJIHBI U
K HUU.
0/1€bd yacToTa CBeTa): HAa OCHOBE aHa/lv3a yC/I0BUS
47 [TpyuHUMTIBI PaJUOCBA3U U 1

TeJlIeBUJeHHUs]. BJIEKTPOMEIF HUTHas

TIPUPOJIA CBeTa.

3a1aun 3aITMChIBAThb KpaTKoe yc/10BuUe,
BbI€/IATb CbI/IBI/IIJECKI/Ie Be/IMUMHbI, 3dKOHbI H




48 | Ilpenomnenue ceeta. dusnueckuii 1 (opMysibl, HeoOXOAVMBIE /I ee pelleHus],
CMBICJI TTOKAa3aTesIsl [PesIOMJIEHHS]. MPOBOJWTbL pacyeThl U OLIEHUBATh PealbHOCTh
49 [wvcniepcus cseta. lIgera Tes. 1 [O/TyYeHHOr' 0 3HaUYeHus ¢usnyeckoit
50 TUMbI ONTHYECKUX CIIEKTPOB. 1 BE/TMUMHEI
51 | IlornolujeHyve ¥ UCIlyCKaHye CBeTa 1
aroMamu. Perienuve 3azau
«3OJIeKTPOMAarHMTHOE 110JIe».
52 K.P.Ne 4 «D1eKTpOMarHuTHoe 1
I10J1e».
CTtpoeHue aToMa U aTOMHOI0 12 pacrio3HaBaTh 3/1eKTPOMarHUTHbIE SIBJIEHHS
aapa. Vicnonb3oBaHue 3Hepruv 1 OOBSICHITH Ha OCHOBE WMMEFOIIUXCS 3HAHUM
aTOMHBIX si/iep OCHOBHbIE CBOWCTBa W/IM YCJIOBUS NIPOTEKaHUS]
53 |PagnoakTMBHOCTL. MOZIeIM aTOMOB. 1 STUX SIBJIEHWM: 37IeKTPOMarHuTHasi UHAYKLUS,
54 Pa/[i0aKTUBHBIE TIPeBpaIlleHHsI 1 [leMCTBe MarHUTHOIO MO/l Ha MPOBOJHUK C
aTOMHBIX sIJEp. TOKOM W Ha [JBWKYLIYIOCS 3apsUKeHHYIO
55 JKCIep¥MeHTalbHbIe MeTO/bI 1 HacTuny, 9/IEKTPOMATHUTHBIE BOJIHBL.
UCCJIeJOBAHKWS YaCTHLI. OIMKMCBIBATH HKM3yU€HHbIE CBOMCTBa Tea U
56 | OTKpbITHeE IPOTOHA K HeHTPOHA. 1 S/IeKTPOMarHuTHble  SIBJIEHUSl,  WCIIO/Ib3Y$
57 | Cocras atomHoro sizpa. SlxepHble 1 (br3nueckue BeJINUMHBI: CKOPOCTb
CHJIBL S/IEKTPOMarHUTHBIX BOJIH, JJIMHA BOJIHBI U
58 | Oueprus cBsisu. JedekT Macchl. 1  [lacToTa  CBET4, TNpHU  OMUCAHMM  BEPHO
59 Tlenenie sep ypaua. LlerHas 1 TPaKTOBaTh ¢busnyeckuii CMBIC/Y
peaKI[Hs Je/eHVs. MCTIOb3YeMbIX BeIMUWH, WX 0003HaueHus U
60 | TecT 1o Teme CTPOEHHE aTOMHOT'O 1 [AVHMLBI M3MEPEHHS; HAXOJUTh (OPMyIibI,
spa. CBsI3bIBAIOLL[1E JlaHHYO ¢bur3nueckyo
61 |JIL.P.Ne 4 «M3yuenue fenenus spa 1 CIITHIHY ¢ APYTHMH BETHMAAMH.
ypaHa 110 hoTorpadeH THEKOB». MPUBO/UTH TIpUMepsbl NpaKTH4eCKOro
MCTIOMb30BaHUsT  (U3MUECKUX  3HAaHUM O
62 ATOMHasl 3HepreTUka. 1
= 97IeKTPOMAarHUTHBIX SIBJIEHUSIX pelllaTh 3a/auH,
63 buosornieckoe fericTye 1 VICTIOJIb3YS1 ¢bopmy b, CBSI3bIBaIOLL[IE
pajuaLu. 3aKOH pajM0aKTHBHOIO (busnueckue BeJIMUKHBI (ckopocTb
pactiaja. 9/IEKTPOMarHUTHBIX BOJIH, JJMHA BOJIHBI U
64 1 YacTOTa CBETA): Ha OCHOBE aHaiu3a YCIOBUS
3a/jlaud  3alucbiBaThb  KpaTKoe  YCJIOBHe,
BbI/Ie/ISITh (DU3UUeCKre BeJWYMHbI, 3aKOHBI U
(hopMy/ibl, HEOOXOJUMBIE /i1 €ee pelleHus,
MPOBO/JUTH pacyeTbl U OLIEHUBATh PealbHOCTh
M10JIyYeHHOT0 3HauyeHUst ¢usnyeckoit
TepmosifiepHast peakiusl. BeJIMYMHBI
CTpoeHue ¥ 3BO/IOIUA 2 yKasbiBaTb Ha3BaHWs IaHeT CosiHeyHOU
BCe/IEHHOM CUCTEMBI; pa3nyaTb OCHOBHbIE TPU3HAKU
65 bonbime nyianetsl ComHeuHOU 1 CYyTOUHOTO  BpallleHus1  3Be3JHOro  HeOa,
CHUCTEMBI. nBwkenvss  Jlynel, CosHL@ U IUIaHeT
66 1 OTHOCUTEJIbHO 3Be3[l; [OHUMaThb pa3/Inuus]
MeXIY reJIMOLeHTPUYeCKOn 5|

[Tpome)xyTouHas aTTecTalys

FEOHGHTqueCKOﬁ CUCTEMaMU MUPDd




Il1aHupyeMble pe3y/1bTaThl H3yUueHHUs yueOHOro npeamera « Dusukmu»

W3yueHne ¢u3MKM Ha YPOBHE OCHOBHOTO o00ijero o00pa3oBaHMsl HarpaBjieHO Ha
JOCTIKeHUe TMYHOCTHBIX, MeTarpeIMeTHBIX 1 IpeMeTHbIX 00pa3oBaTe/IbHbIX Pe3yJ/bTaToB.

B pesynbraTe wu3ydeHus: (U3MKM Ha YpPOBHE OCHOBHOTO o00ujero obpa3oBaHus Y
obyuatorierocst 6yayT chopMrpOBaHbI C/leAyIolye TMYHOCTHbIE pe3y/IbTaThl B YaCTH:

1) maTpuoTUYeCKOro BOCIIUTAHUS:

NIpOsIB/IEHNe MHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHAIO POCCHMCKOM (PU3NUeCcKOu
HayKU;

L|leHHOCTHOe OTHOLLeHHe K JOCTH)KeHUSIM POCCUMCKUX YUEHBIX (PU3HKOB;

2) TpaXJaHCKOT'0 U [[yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

TOTOBHOCTb K aKTUBHOMY yuyaCTHIO B 0OCY)K[eHHH 00ljeCTBEHHO-3HAUMMBbIXH 3THUYECKUX
npo6sieM, CBSI3aHHBIX C TIPAKTHUECKUM TPUMeHeHHeM JOCTKeHUH (HU3UKY;

0CO3HaHWe Ba)KHOCTH MOPa/IbHO3TUUECKUX NIPUHLUIIOB B /leATe/IbHOCTH YYEHOI0;

3) 3CTeTUYeCcKOro BOCIIUTaHUS:

BOCIIPUSATHE 3CTeTHUECKMX KayeCTB (PM3MYeCKOM HayKu: eé rapMOHMYHOIO IOCTPOEHMS,
CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) 11leHHOCTH Hay4YHOT' O [T03HAHMUS:

OCO3HaHMe LIEHHOCTH (M3MUeCKOM HayKH KaK MOIIJHOTO MHCTPYMEHTa I03HaHWsS MHUpa,
OCHOBBI Pa3BUTHS TeXHOJIOTHH, BayKHeNIIel COCTaB/IAIOLLel Ky/IbTypbl;

pa3BUTHe HAyYHOM JIF0003HATeTbHOCTH, MHTepeca K UCCIe[0BaTeIbCKOU JesaTe/TbHOCTY;

5) (opmupoBaHUs Ky/IbTYPbI 3J,0POBbs Y SMOLIMOHA/IBHOT0 O/1arononyyusi:

OCO3HaHHWe IeHHOCTU Oe30rmacHOro obpas3a >KM3HHM B COBPEMEHHOM TeXHOJIOTHYeCKOM
MHpe, B)XKHOCTH IpaBu/1 6e301acHOro 1oBe/ieHrsl Ha TPaHCIIOpTe, Ha J0porax, C 3/1eKTPUUecKUM 1
TETJIOBBIM 000Py/I0BaHHEM B JOMAIIHUX YC/IOBUSX;

c(OopMHPOBAHHOCTh HaBbIKa peduieKCUH, IIPU3HaHUE CBOETO IpaBa Ha OIIMOKYH TaKOro >Ke
T1IpaBa y Ipyroro 4ejoBeKa;

6) TPYZ,0BOTrO BOCIIUTAHUS:

7) aKTMBHOE yuyacTHe B PellleHNH TPaKTUYeCKHX 3a7iay (B paMKax ceMbU, 00pa30BaTeTbHOM
OpraHusaliy, Hace/JeHHOro IIyHKTa, PpOJHOrO0 Kpas) TexXHOJIOTMYeCKONH COLMaIbHON
HAIpaBJIeHHOCTH, TPeOYIOIIMX B TOM UKC/ie U (GU3NUeCKUX 3HaHW;

WHTepec K NIPaKTUYeCKOMY M3yUeHUI0 MPo(eCccuil, CB3aHHbBIX C (PU3MKOM;

8) 3K0/I0rMuecKoro BOCIUTaHUS:

OpUeHTalLUsl Ha IpUMeHeHWe (QU3MUYECKUX 3HAHWM [yis pellleHUs 3ajady B obmacTtu
OKpYy’Karollleld Cpefibl, IJIAHUPOBAHMS ITOCTYIIKOB M OLIEHKM WX BO3MOXXHBIX IOCJIe[CTBUM /IS
OKpY’Karolllel cpefibl;

0CO3HaHHe T7100a/IbHOTO XapaKTepa SK0JIOTHUeCKHUX MPo0/ieM U MyTel UX pelIeHws;

9) ajanTalyy K U3MEHSIOLMMCS YC/IOBUSM COLMaTbHOW Y MPUPOJIHOW Cpefbl:

MoTpeOHOCTE BO B3aWMOJEMCTBUM TIPY  BBITIONIHEHWH WCC/IeAOBAaHWNA U TIPOEKTOB
(h13M4eCcKoM HarpaB/IeHHOCTH, OTKPBITOCTb ONbITY M 3HAHUSIM /IDYTHX;

TIOBBILLIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTUYeCKYIO [esiTe/IbHOCTh;

notpebHOCTh B ()OPMMPOBaHMM HOBBIX 3HaHWW, B TOM uucC/e (OpMy/IMpOBaTh WJEH,
TIOHSITUSL, TUTIOTe3bI 0 PU3NUYeCKUX 00beKTax U SIBIEeHUSX;

0CO3HaHMe Je(UIUTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETeHTHOCTel B 061acTi (pU3nKY;

TJIaHUPOBaHKe CBOETO PAa3BUTHS B MIPHOOPeTeHNH HOBBIX (PU3NUeCKUX 3HAHWH;

CTpeMJ/leHUe aHaIM3UpOoBaTh U BbISIB/ISATH B3aUMOCBSI3U NIPUPO/bl, 001lecTBal S5KOHOMUKH,
B TOM UKCJIe C UCI0/Ib30BaHWeM (pU3MUeCKHX 3HaHUM;

OLleHKa CBOMX [eMCTBUM C YUYETOM B/MSHUS Ha OKPY)KAIOLYI0 Cpefly, BO3MOXXHBIX
17100a/TbHBIX MTOC/Ie/[CTBUH.



B pe3ynbraTe u3yueHuss (U3MKM Ha YpOBHE OCHOBHOTO 0O0Ilero o0Opa3oBaHUs Y
oOyuaroijerocsi  OyayT  cpopMHUpoBaHbl — MeTaripeMeTHble  pe3y/bTaThl, BK/IOUAIOIIMe
T03HaBaTe/lbHbIe YHUBEpCa/lbHble yueOHble [EeMCTBUS, KOMMYHHKATUBHbIe YHUBEpCa/bHbIE
yuebOHbIe ZIeliCTBUS, pery/isiTUBHble YHUBepCa/ibHble yueOHbIe 1eHCTBUS.

OBJlaZieHre YHUBEPCaTbHBIMUA yueOHBIMU TI03HAaBaTeIbHBIMU IeHCTBUSIMHU:

1) 6a30BbIe TOrUUeCKUe JeHCTBUS:

BBISIB/IATH M XapaKTePHU30BaTh CyI[eCTBeHHbIE TIPU3HAKU 00HEKTOB (SIBJIEHUH);

yCTaHaB/IMBaTh CYIIECTBEHHBINA TMPU3HAK KaacCU(pUKALMM, OCHOBaHUsAI 00001eHUs U
CpaBHEeHHUsl;

BBISIB/IITh 3aKOHOMEPHOCTH M TIPOTHBOpEUMsi B pacCMaTpHBaeMbiX (akTax, [JaHHbIX U
HaOJTFO/IEHUSTX, OTHOCSIIINXCS K (PU3NUECKUM SIBJIEHUSIM;

BBISIB/IITE  TIPUUMHHOC/IEZICTBEHHbIE CBSI3M TIPU  U3y4YeHUH (PU3NUECKUX SIBI€HUIU
MpOLIeCCOB, TIPOBOAUTHL BBLIBO/bI C  WCIOJb30BaHHWEM [IeAYKTUBHBIX U  WHAYKTUBHBIX
YMO3aK/IFOUeHUH, BbIIBUraTh TUIIOTE3bI O B3aUMOCBSI3IX (U3NUeCKHUX Be/TMUMH;

CaMOCTOSITeJILHO BbIOMpATh Criocob pelieHyst yueOHOUW (u3nueckol 3ajauu (CpaBHeHHE
HECKOJIbKUX BapUaHTOB pellieHus, BbIOOp Haubosiee TMOAXOJSILET0 C YYETOM CaMOCTOSITE/IbHO
BbI/leJIeHHbIX KPUTEPUEB).

2) 6a3oBbie HCC/IeZioBaTeTbCKHE IeHCTBUS:

WCI10/1b30BaTh BOMPOCHI KaK UCC/Ie0BaTeIbCKIIi MHCTPYMEHT TT03HaHMUS;

TIPOBOJUTH 10 CAMOCTOSITEJTbHO COCTaBJI€HHOMY TJIaHY OIIbIT, HEC/IOXKHBINA (U3nUYeCcKui
9KCTIePUMEHT, He0O0/IbIII0e UCC/ieIoBaHre (PU3UUECKOTO SIBJIEHUS;

OlLIeHMBaTb Ha TPUMEHUMOCTb U [JOCTOBEPHOCTb HH(OpMALUIO, TIOMYUYeHHYI0 B Xoje
WCC/Ie[JOBAaHUSI WU SKCTIepUMEHTa;

camocCTosiTe/IbHO (hopMy/iMpoBaTh 000011jeHNs ¥ BBIBO/bI TI0 pe3y/ibTaTaM MpOBeIEHHOT0
HabJTFO/IeHus], OTIbITa, UCC/IeIOBAHMS;

TIPOTHO3UPOBATh BO3MOJKHOE JajibHelilllee pa3BuTHe (HM3MUYECKUX TIPOLIeCCOB,a TaKXKe
BBI/[BUTATh TIPEATIONIOKEHUS 00 UX Pa3BUTUU B HOBBIX YC/IOBUSIX M KOHTEKCTaX.

3) pabora ¢ uHdopmariueit:

MIPUMEHSITh pa3/IMuHble MeTO/Ibl, WHCTPYMEHTBhl W 3arpochl TPH TIOMCKe U O0TOope
MH(OPMaLIMK WK JaHHBIX C YYETOM Tpe/|IoKeHHOW yuebHOM (hr3nyecKoi 3a1auu;

aHa/IM3UpOBaTh, CUCTEMAaTH3UPOBaThb M WHTEPIIPETUPOBATh WH(OPMAIUI0 Pa3IUUHBIX
BUZIOB U ()OPM TIpe/iCTaB/IeHMUsI;

CaMOCTOSITEJILHO ~ BBIOMpAaTh ONTUMAjbHYIO (OpMY TIpefCTaB/ieHUs HWH(OpMaIUUK
WJITFOCTPUPOBATh pelllaeMble 33/laui HeC/I0’KHBIMU CXeMaMH, iMarpaMmMaMi, MHOM rpadyKoi U ux
KOMOWHAIUSIMU.

OssazieHre YHUBepCaIbHBIMUA YueOHBIMUKOMMYHUKAaTUBHBIMU 1€ CTBUSIMU:

1) obrmienue:

B X0/le 00CyxJjeHUst yueOHOro MaTepHuasa, pe3y/abTaToB 1ab0paTOPHBIX pabOTH TIPOEKTOB
3a/laBaTh BOMPOCHI TI0 CYIIIECTBY OOCY’>KZaeMOM TeMbl M BbICKAa3bIBaTh WJIEM, HalleJleHHble Ha
pellieHre 3a/lauM 1 TIo/iiep>kaHue OJiaroxkenaTelbHOCTH OOILeHUs;

COTIOCTaB/ISITb CBOM CYXXIEHUS] C CY)XKAEHUSIMA [JIPyTMX Y4YaCTHUKOB JMasiora,
oOHapy’KuBaTh pa3/vyKe U CXO/JCTBO MO3ULUH;

BbIDa)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TeKCTax;

ny6/IMYHO Mpe/ICTaB/ISATh Pe3y/bTaThl BHITOJTHEHHOTO (PU3UUecKoro orbiTa (IKCriepruMeHTa,
WCCIeIOBaHMUS], POEKTA).

2) coBMeCTHas1 [|esiTe/TbHOCTh (COTPY/JHAYECTBO):

MOHMMAaTh W WCIO/h30BaTh MPEMMYIIeCTBa KOMAaHJHOW U WHIWUBHUIYa/TbHONW pabOThI MpU
peliieHnH KOHKPeTHOMN (pu3nuecKoi mpobsiemsi;

MPUHUMAThL 1ieJii  COBMECTHOW [IesiTe/IbHOCTH, OpraHW30BbIBaTh JE€UCTBUSIO eé
JIOCTHDKEHHUIO: PAcCIipe/iefiiTh POu, 00CYKAaTh TpPOLeCChl M pe3y/bTaThl COBMECTHOW paboThl,
0000111aTh MHEHUST HECKOJIBKUX UeJIOBEK;

BBIMOJIHSATE CBOKO 4acTb pPabOThI, AOCTUrasi KauyeCTBEHHOTO pe3ysbTaTa [0 CBOEMY



HarpaB/IeHUIO U KOOPAWHHUPYS CBOM JIeHCTBUS C IPYTUMU WieHaMHd KOMaH/bl;

OLIeHMBaTh KauyeCTBO CBOEro BKJaZia B OOIIMI MPOJYKT 1O KPUTEPHUSIM, CAMOCTOSITE/TbHO
c(OopMy/IMpPOBaHHBIM YYaCTHUKaMH B3aUMO/IeHCTBUSL.

OssaZieHre YHUBepPCalbHbIMUA yueOHBIMUDEry/IITUBHBIMU 1€ CTBUSIMU:

1) camoopraHu3arus:

BBISIB/IATE TPO0JIEMbI B >KU3HEHHBIX W Y4eOHBIX CHUTyalusiX, TPeOyHOIIUX/IS pellieHUs
bu3nuecKrx 3HaHU;

OpPUEHTHDOBAaTbCS B Pa3/JMUHBIX TIOAXO/ax TPUHATUS pelleHu (MHAWBUAYaATbHOE,
TIPUHSITHE PEeLleHNs B Tpymre, MPUHATHE PelleHu TPYNon);

CaMOCTOSITE/IbHO COCTaB/IsITb aJrOPUTM pellieHusl (U3NUeCcKOor 3a/jaud WM I1aHa
WCC/IeJOBaHUS C Y4Y6TOM UMEIOIIUXCS PecypcoB ¥ COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh IpejijlaraeMble BApUaHThI pPeLleHUH;

TIPOBOZAUTE BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PeIIeHHe.

2) CAaMOKOHTPO/Ib:

JlaBaTh OLIEHKY CUTyallMy U TpejjjiaraThb IjlaH eé N3MeHeHMUs;

OOBSICHATH TIPUUMHBI JOCTV)KEHUS (HeZOCTV)KeHUsI) pe3yJIbTaTOB JesTelbHOCTH, JaBaTh
OL|eHKY MPHOOPeTEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBbI B [leITeIbHOCTh (B TOM YMCJIe B XOJ, BBINOJIHEHUs (PU3UYECKOTO
WCC/IeJOBaHUsI WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBILMXCS CHUTYaLH,
yCTaHOBJIEHHBIX OIIMOO0K, BO3HUKIIIUX TPYAHOCTeH;

OLIeHMBaThb COOTBETCTBHE pe3y/bTaTa LjeJid U yCJIOBUSIM.

3) SMOLMOHA/IbHBIN UHTEJ/IeKT:

CTaBUTH cebst HA MECTO APYTOro uesioBeKa B X0/ie CIIopa WY AWCKYCCHMHA HayYHYIO TeMy,
MOHWMAaTb MOTUBbI, HAMEPEHUsI U JIOTHKY JpYyroro.

4) npunsTHe Cebs U APYTHX:

TIpM3HABaTh CBOE MPaBO Ha OIMIMOKY MpU pellieHnH GU3NUeCKUX 3a/jJaui/iv B yTBEPXKIEHUSIX
Ha HayuHble TeMbI 1 TaKOe >Ke MpaBo Jpyroro.

[TpeameTHble pe3ysbTaTbl OCBOEHHWsl TPOrpaMMbl IO (U3MKe K KOHLy 00yuyeHusi B 7
KJ1acce:

[TpeameTHbIe pe3ysibTaThl Ha 6a30BOM ypOBHe /OJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH Y
00yyJaroImyxcst yMeHUH:

WCTI0/Tb30BaTh TIOHATUS: (puU3nueckue U XUMHUYeCKUe siBJieHUs, Hab/oieHue, SKCIIepuMeHT,
MoO/ie/lb, TUMOTe3a, eJUHULbI (PH3UUYeCKUX BeJWYMH, aTOM, MOJeKy/a, arperaTHble COCTOSTHUS
BelllecTBa (TBEpAOe, JKHUJKOe, ra3o00pa3HOe), MexaHWYeCcKoe [BKeHWe (paBHOMEpHOe,
HepaBHOMEPHOe, MPSIMOJIMHENHOe), TPaeKTOPUsl, PaBHO/IeHCTBYOIIas cu, AedopMalius (yripyras,
TlacThyecKas), HeBeCOMOCTb, COOOI{atoIecs: COCY/b;

pasnuuath sBieHus (Auddysus, TensioBoe [BK)KEHHWEe UacCTUL] BellleCcTBa, PaBHOMEpPHOe
JBIDKeHWe, HepaBHOMEDHOe /IBI)KeHHe, UHEPLIYsI, B3aUMO/|eHiCTBUE TeJl, pABHOBECHE TBEP/bIX Tell
C 3aKpeIyIEHHOM OChIO BpallleHus], riepejiaya JjaBieHus1 TBEPABIMU TellaMH, )KUJKOCTSIMU U ra3aMu,
aTMoc(epHoOe JjaBjieHue, I/laBaHre TeJl, peBpallleHrsI MeXaHUYeCKOW SHepryuu) Mo OMUCaHUI0 UX
XapaKTepHbIX CBOMCTBU Ha OCHOBeE OIBbITOB, IeMOHCTPUPYIOLLMX JJAHHOEe (hr3UYecKoe sIBIeHUE;

pacrio3HaBaTh MpOsB/IeHKEe U3YUYeHHbIX (PU3NUeCKUX SIBJIEHUU B OKPY’KalollleM MHpe, B TOM
yucae (u3nueckue sB/IeHUS B TPUPOJe: MpPUMephbl JBW)KEHUS] C pas3/MUHbIMU CKOPOCTSIMU B
JKUBOW W HEXWBOW TIpUpOZe, [eiCTBHe CU/Ibl TPeHWs B TIpUPOJe W TeXHUKe, BIIHSHUE
aTMOC(epHOTO /IaB/eHUs] Ha >KUBOW OpraHW3M, IJlaBaHHe PbIO, phlUard B Tejie uesioBeKa, MpH
3TOM T[1epeBOJUTh TIPAaKTUUeCKyl0 3a/lauy B YyueOHyIO, BbIIeNSTb CYIleCTBeHHbIe CBOMCTBA
(mpu3Haku) GU3NUeCKUX SIBJIEHUI;

OMUCHIBaTh HU3yuYeHHble CBOWCTBA Tesl U (H3UUeCKUe SIBJIeHUS, MCIO/b3ys (PU3NYecKue
BeJINUMHBI (Macca, 00béM, MJIOTHOCTh BEIL|eCTBa, BPeMs, Iy Th, CKOPOCTh, CPeHsIsI CKOPOCTb, CHJIa
yHpyroCcTH, CUjia TSDKEeCTH, BeC Tesa, CUa TPeHWsl, JaBieHue (TBEPAOro Tena, KUAKOCTH, rasa),
BBITA/IKMBAIOI[asi CH/Ia, MexaHuueckas paboTa, MOIIHOCTb, II7Ie40 CHJIbI, MOMEHT CHJIB,
K03 (ULMEeHT MOJIe3HOTO0 elCTBUS MeXaHM3MOB, KWHEeTHYeCKasi U MOTeHL[ua/lbHasl SHeprus), Ipu



OTMCAHUU TTPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCIIOIb3YeMbIX BeTMUMH, MX 0003HaUeHUS
U eIVHULIEI (PU3NUECKUX BEJUUWH, HAaXOAWUTh (OPMYJIbl, CBSI3bIBAIOIIME JAHHYIO (PU3UUYECKYHO
BEJIMUMHY C IPYTMMH BeJUUMHAMH, CTPOUTH TPA(UKK M3yUEHHBIX 3aBUCHUMOCTeH (H3MUeCKUX
BEJINYMH;

XapaKTepr30BaTh CBOMCTBA Tes, (M3UUecKre sSBJIeHUs] U TIPOLIeCChI, WCIO/b3ys MpaBUiIa
C/i0’keHusi cun (BAOMb OHOW TIpsiMOit), 3akKoH 'yka, 3akoH [lackassi, 3aKOH Apxume[ja, IPaBUIO
paBHOBecHsi pbiuara (6/10Ka), «30/I0TO€ TIPAaBU/I0» MEXAHHKH, 3aKOH COXPAHEHHsI MeXaHUueCKOH
SHeprud, TIpM 3TOM /[laBaThb CJOBeCHYIO (ODMY/JMPOBKY 3aKOHa M 3alMCbiBaTb €ro
MaTeMaTH4eCcKoe BhIpaKeHHe;

00BSICHATD (hM3HUecKUe sIBJIeHUs], TIPOLIeCChl U CBOMCTBA TeJl, B TOM UKC/Ied B KOHTEKCTe
CUTYal[ii TIPaKTUKOOPHMEHTUPOBAHHOTO XapaKTepa: BbBISBJISATH MPUUMHHOC/IECTBEHHbIE CBSI3H,
CTPOUTb 00OBsICHEHWe W3 1—2 JIOTMYeCKUX IIaroBC MCIO/b30BaHWEM 1—2 W3yueHHBIX CBOMCTBa
¢u3ruecKux siB/IeHNH, GU3NUECKUX 3aKOHAUIA 3aKOHOMEPHOCTH;

peliath pacuéTHble 3a7aud B 1-2 JeWCTBUs, WCIOb3ysl 3aKOHbI W (DOPMYIIBI,
CBSI3BIBaOIMe (pU3MUeCcKre BeJTMYMHBI: Ha OCHOBE aHa/lk3a YC/IOBHS 3a/laud 3aIMChIBATh KPAaTKOe
yC/IOBHe, TO/CTaBATh (PU3UUYeCKHe BeTWYMHBI B ()OPMYJIbI M TIPOBOJAUTH PACUéThl, HAXOAUTh
CTIpaBOUYHBbIE /laHHbIE, HEOOXOJWMbIe /i1 pelIeHWs 3a/ad, OLeHWBaTh PeaMCTUUHOCTD
TO/TyYeHHOU (pU3nUeCcKo BeJIMUMHbI;

pacro3HaBaTth MPobeMbl, KOTOPbIe MOXKHO PEIIUTh MPH MOMOILM (HHU3NUECKUX MeTO/|0B, B
OTMCAaHUM WCC/Ie/JOBaHMSI BBIZEISITH TIPOBepsieMoe TIpeArionoKeHue (TUIOTe3y), pas3/iuuaTh U
VHTEepPIIPeTUPOBATh TIO/yUeHHBIM pe3y/bTaT, HAXOAWTh OMIMOKKM B XOJ€ OIbITa, IPOBOAWTH
BBIBO/IbI T10 €ro pe3y/ibTaram;

MIPOBOZUTE OIIBITHI 110 HAOJMIOAEeHUIO (PM3UUECKHX SBIEHUH UM (U3NUYeCKUX CBOMCTB TeJI:
¢dbopmynpoBaTh TpoBepsieMble TIPeATIOJIOKEHHs, COOUpaTb YCTAaHOBKYHM3 TIpeJJIOKeHHOT0
000py/10BaHusl, 3aNMCHIBATh X0/, OMbITA ¥ (HOPMY/IHMPOBAThH BHIBO/BI;

BBITIOJIHATL TIPSIMbIe W3MEPEHUs] PACCTOSIHWSI, BPEMEHM, MacChl Tesa, 00BbEMa, CHIIbIU
TeMITepaTypbl C WCIO/Ib30BaHMEM aHAJOTOBBIX U IU(POBBIX NMPUOOPOB, 3aMMCHIBATh MMOKAa3aHHUS
nprbOpOB C YUETOM 3aZlaHHOM abCOMIOTHOM MOTPEITHOCTH U3MePeHMUi;

MPOBOAUThL HCC/e/loBaHMe 3aBUCUMOCTH OJHOW (U3UUeCcKol BeIUUMHBbI OT APYTOMC
WCII0/Tb30BaHUEM TIPSIMBIX W3MepeHHH (3aBUCUMOCTH TMYTH PAaBHOMEPHO JBVIKYIIETOCS Tesa OT
BpeMeHU [BIKEHUs Tejla, CUIbl TPeHWs CKOJIbKEHHs OT Beca Teqa, KauecTBa 00paboTKu
TIOBEPXHOCTel Tesl U He3aBUCUMOCTU CHUJIbI TPeHUsl OT TIJIOIIAZM COTIPUKOCHOBEHHUsI TeJl, CUJIbI
YTIPYTOCTH OT Y//TMHEHUS TIPYKUHBI, BHITAIKHUBAIOLIeN CU/IbI OT 00BEMa MOTPY>KEHHOM YacTH Tesia
Y OT TJIOTHOCTU >KUAKOCTH, €6 He3aBUCMMOCTUOT TUIOTHOCTH Teja, OT TJyOMHbI, Ha KOTOPYIO
TIOTPY’KEeHO TeJ0, YC/IOBUH T/IaBaHMS TeJl, YCJIOBUM PaBHOBECHS pblyara v O/I0KOB, y4acTBOBAaTh B
TJIaHUPOBaHUM yueOHOTro Mcc/iefloBaHUs], COOMpaTh YCTAaHOBKY M BBITIOJIHATD U3MepPeHUs, Cleays
Npe/IIOKeHHOMY  TIJIaHy, (MKCUPOBAaThb pe3yJ/bTaThl TOMyUYeHHOW 3aBHUCHMOCTH (HU3MUECKUX
BEJIMUMHB BUJIE TIPE/JIOKEHHBIX Tab/MUL] ¥ TpapuKOB, MPOBOAWUTL BBIBOZABI IO pe3yJsbTaTam
WCCTIeJOBaHMS;

TIPOBO/IMTH KOCBEHHbIE U3MepeHHsT PU3NUeCKUX Be/TMUMH (TJIOTHOCTD BEILeCTBA KUAKOCTU
W TBEPJOTO Tena, CUAA TPEHWs CKOJILKEHWs, J[aBleHHe BO03/yXa, BBITAJKWABAIOIIAsl CHUIIA,
JleVCTByIOIIasl Ha MOTPY>XKEHHOe B XKUJKOCTb TeJo, KO3(PULIMeHT 10/1e3HOr0 JelCTBUSI MPOCTHIX
MeXaHW3MOB), CJefysl TpeJI0’KeHHOM WHCTPYKIMW:TIPY BBITIOJIHEHWH W3MepeHH cobuparthb
9KCIEPUMEHTA/IbHYIO YCTAHOBKY M BBIUMC/ISITH 3HAUEHHE UCKOMOW BeTMUMHBbI;

coOmoiaTh TpaBWIa TeXHUKA Oe3ormacHOCTH Tipu  pabore ¢ j1abopaTOpHBIM
obopy/loBaHuEM;

VMMeTh TIpe/ICTaB/eHHe O TIPUHLUIAX [eWCTBHUS TNPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeChbl, TepPMOMeTp, JAWHAMOMeTp, CooOljaroIIrecs: cocy/bl, GapomMeTp, pbluar, TMOABWKHBIA U
HEeIO/[BVKHBIN 010K, HAKJIOHHAS TI/IOCKOCTb;

XapaKTepU30BaTh PUHLIUTIBI 1€HCTBUS U3yUYeHHBIX TIPUOOPOB U TEXHUUECKUX YCTPOWCTB C
WCII0/Ib30BaHMEM WX ONWCaHWsl (B TOM 4HWC/Ie: TOJIIMITHUKYA, YCTPOMCTBO BOJOIPOBOJA,
T'U/paBIMUeCKUil TIpecc, MaHOMeTp, BBICOTOMep, TIOPILIHEBOW HAacoC, apeoMeTp), HCIO/b3ys



3HAaHUSI O CBOWCTBaX (U3NUECKUX SBJI€HUH U HeoOXoAuMble (GU3NUECKHe 3aKOHBI |
3aKOHOMEPHOCTY;

MPUBOJUTL  MpUMepbl  (HaxoAuTh HWHGOPMALMI0 O TpUMepax) TMPaKTUUeCKOro
WCTIO/b30BaHusl (U3MUeCKHUX 3HAHWN B TIOBCEJHEBHOW >KU3HU /s obecriedeHusi 6e30macHOCTU
npu oOpamieHun ¢ npubopaMu U TEeXHUYECKMMU YCTPOMCTBAMH, COXPaHEHUs 37I0POBbS M
cobsiroieHrst HOPM KOJIOTHYeCKOT0 TMOBe/IeHus1 B OKpYKarolleit cpejie;

OCYIIeCTBJIATH 0TOOP UCTOUHUKOB MH(OpMaluu B IHTepHeTe B COOTBETCTBUUC 3alaHHBIM
MOMCKOBBIM 3aljpoCOM, Ha OCHOBE WMEIOLIMXCS 3HAaHWW W MyTéM CpaBHEHHWsl pa3/MYHbIX
WCTOYHUKOB BBIZIEIATE WHGOPMALUIO, KOTOpasi SIBJISIETCS TIPOTHBOPEUMBON WM MOXKET ObITh
HeJJ0CTOBEpHOM;

WCTIOIb30BaTh TIPU BBITIOJTHEHWH YyueOHBbIX 3a[jaHWi HAyUYHOTIOMYJ/ISIPHYIO JIUTepaTypy
(13MUecKoro cofepkaHus, CIpaBOYHble MaTepuabl, pecypcbl ceTd VIHTepHeT, B/azeThb
npuéMaMM  KOHCTIEKTUPOBAaHUSI TeKCTa, IpeoOpa3oBaHus WH(OPMALMH W3 OJHOM 3HAKOBOU
CUCTEMBI B JIDYTYIO;

co3/aBaTh COOCTBeHHble KpaTKHe IHUChbMEHHbIe W YCTHbIe COOOINeHHWsT Ha OCHOBe2—3
WCTOYHMKOB MWH(OpMAaLMK, B TOM uucie TyOMMYHO TIPOBOJUTH KpaTKue COOOIeHusi o
pe3y/bTaTax IIPOEKTOB WM Yy4eOHbIX WCC/Ie[OBaHWM, TMPHU 3TOM TPaMOTHO WCIIO/b30BaTh
M3yUeHHbIN MOHATUNHBIN arrapaT Kypca (PM3HKH, COTIPOBO’K/]aTh BLICTYTI/IEHHE TIpe3eHTaliuel;

TIPU BBITIOJTHEHWW Y4eOHBIX TMPOEKTOB W WCC/e/OBAHMIN pacripefiesiiTh 00SI3aHHOCTH B
rpymnrne B COOTBETCTBUMU C MOCTAB/JIEHHBIMU 3a/lauaMu, C/IeZIUTh 3a BBITOJIHEHWEM I/1aHa [|eMCTBUM,
OlLIEHWBAaTb COOCTBEHHBIA BK/aJ, B [IeATeNbHOCTb TPYIMbl, BLICTPAMBaTh KOMMYHUKATHBHOE
B3aUMO/IENCTBYE, YUUThIBAsi MHEHHE OKPY KatoILIUX.

[TpeameTHbIe pe3y/bTaThl OCBOEHHWSI TPOrpaMMbl 10 (U3MKe K KOHI[y o0yueHusi B 8
KJ1acce:

[TpeameTHbIe pe3ysbTaThl Ha 0Aa30BOM YpPOBHE /IOJ/DKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y
00yyYarIUXCsl YMeHHI:

WCI0/Ib30BaTh TOHATHSI: Macca M pa3Mepbl MOJeKyJ, TeIioBoe [JBWKeHUe aTOMOBHU
MOJIEKY/1, arperaTHble COCTOSIHUS Bell|eCTBa, KPUCTa//InyecKrue U aMop(Hble Tejia, HaChILL{eHHbINA
Y HeHaChIILIeHHBbIM Tap, BJAaKHOCTb BO3/yXa, TeMIlepaTypa, BHYTDEHHSSi SHEprus, TerioBOU
JBUraTe/ib, S/I€EMEHTApHBbIA 3/1eKTPUYECKUM 3apsj, >3JIeKTpUUecKoe T1ojie, TPOBOJHUKU H
[IN3JIeKTPUKH, TIOCTOSTHHBIN 3/IeKTPUUECKUN TOK, MarHUTHOE TI0JIe;

pasnuuaTth SiBJeHUs (TeIJIOBOe pacClIMpeHue U CKaTue, Tervionepejaya, TeIIoBOe
paBHOBecHe, CMauuBaHUe, Kalu/uispHbIe SIBeHWs, WCIapeHue, KOHJleHCallusi, TiaB/ieHue,
KpUCTanau3alus (OTBep/eBaHUe), KUIEeHHWe, Teluionepejava (TerIONpOBOJAHOCTb, KOHBEKLUS,
W3JlyueHue), 37eKTpy3alivs Tesl, B3auMOJeNCTBHe 3apsifioB, AEeMCTBUSI 3/1eKTPUUECKOTO TOKa,
KODOTKOE 3aMblKaHHWe, B3aUMO/|eMCTBHEe MarHUTOB, [IeMICTBUe MarHUTHOI'O T10JI HA IPOBOJHUK C
TOKOM, 3/IeKTPOMarHuWTHasi UHIYKLUsS) TI0 OMUCAHUI0 UX XapaKTepHbIX CBOWCTB M Ha OCHOBe
OTbITOB, ZIEMOHCTPUPYIOLIMX JJaHHOe (pr3nuecKoe siIBJIeHUeE;

pacrio3HaBaTh TMpOsiB/ieHNe U3yUeHHbIX (GH3UUeCKUX sIBJIeHUM B OKPY’KarolljeM MUpe, B TOM
yncie U3MYeckue SIBJIEHUS] B NIPUPO/ie: TIOBEPXHOCTHOE HATsDKEHWEM KallWUISpHbIe SIBJIEHUS B
TIpUpPO/ie, KPUCTa/I/Ibl B TIpUpO/ie, u3nydenre CoJjiHIIA, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl,
obpa3oBaHMe POChl, TyMaHa, WHesi, CHera, 37ieKTpUuecKre siBjieHUsI B aTMocdepe, 371eKTPUUecTBO
JKUBBIX OpPraHU3MOB, MarHUTHOe Tojie 3eM/H, Jpeild IOH0COB, POIb MAarHWTHOTO TIO/S [ijist
)KU3HU Ha 3emiie, TIOJISIPHOE CUsIHUE, TIPM 3TOM TepeBO/UTh MPaKTUUeCKyr 3ajauy B yueOHYyto,
BbI/IeJISITh CYIlleCTBeHHbIe CBOMCTBA (MPH3HAKK) (DU3UUeCKUX SIBJIEHUI;

OMUCHIBAaTh W3yUYeHHble CBOWCTBA Tesl U (H3UUeCKUe SIBJIeHUS, MCIO/b3ys (PU3NYecKue
Be/IMUMHBI (TemriepaTypa, BHYTPeHHSIS SHeprus, KOJWYeCTBO TEeI/IOThI, y/esbHasl TerI0EMKOCTb
BellleCTBa, yJenbHas TeIuioTa IUIaB/eHUs, yje/bHasi TeryioTa rapoobpa3oBaHusi, yzeabHast
TersioTa CropaHusi TOIUIMBA, KO3 UILMeHT T10/Ie3HOT0 [IeHCTBUSI TeIJIOBOM  MallUHBI,
OTHOCUTeJIbHAasl BJI@KHOCTb BO3/yXa, J/JeKTPUYECKUM 3apsifi, Cuila TOKa, 3JIeKTpUYecKoe
HarmpsDKeHHe, COTIPOTHB/IEHHE TIPOBOJHHKA, Y/e/JbHOe COMpPOTHBJIEHWe BelecTBa, paboTa
MOILHOCTb 3J/IEKTPUUECKOr0 TOKa), TIPU ONMUCAaHUM TNPaBWIbHO TPaKTOBaTh (PU3MUECKUN CMBICI



WICTIO/Ib3yeMBIX BeTMYMH, 0003HAUeHUsT eMHULIbI (PU3NYeCKUX BeMYMH, HAXOJUTh (OPMYJIBL,
CBSI3bIBAIOL[ME JlaHHYI0 (PM3HMYECKYI0 BEJWYMHY C JPYTMMH BeJIWYMHAMM, CTPOUThH TpauKu
V3yUeHHbIX 3aBUCUMOCTeN (PU3NUeCKUX BeTUUYUH;

XapaKTepu30BaTh CBOMCTBA TeJsl, (PU3MUeCKUe SIBJIeHUS] U TPOLIeCChl, UCMO/b3ys] OCHOBHbIE
TI0JIO’KEHUSI MOJIEKY/IIPHOKMHETUYeCKOW TeOpPUH CTPOEHHS BelleCTBa, MPUHLMII CYIepro3ULUU
nojied (Ha KaueCTBEHHOM YDOBHe), 3aKOH COXpaHeHMs 3apsifa, 3akoH Oma [yl yuyacTka Lienw,
3aKoH [lkoysnsi-JleHI|a, 3aKOH COXpaHeHWs SHepruM,IIpu 3TOM yMeTb (DOpPMYJ/IMpOBaTh 3aKOH U
3aMnychIBaTh €r0 MaTeMaTHUeCKoe BbIpaXKeHUe;

00BSACHATH (pri3rYecKre TIPOLIeCChl M CBOMCTBA TeJl, B TOM UKC/Ie U B KOHTEKCTe CUTyarui
MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISIB/STh MPUUYMHHOC/E]CTBEHHbIE CBSI3H, CTPOUThb
o0bsicHeHHe U3 1—2 JIOrMUYeCcKHX I1aroB C UCTIOIb30BaHHEeM 1—2 W3yUeHHBIX CBOMCTBA (pU3NUeCKUX
sIB/IEHUH, (PU3NYeCKUX 3aKOHOBU/IU 3aKOHOMEPHOCTel;

peliath pacuéTHele 3ajaud B 2-3 [JeWCTBUS, MCIIO/B3ysl 3aKOHBI MU (POPMYyJIBI,
CBsi3bIBaroLMe (pr3nuecKre BeUUMHBL: HA OCHOBE aHa/iM3a YC/IO0BHUs 3a/jauy 3alMchbiBaTh KpaTKoe
yCJIOBUe, BBISIB/ISATH HEJJOCTATOK AAHHBIX I pellieHusl 3a[jaud, BHIOMPATh 3aKOHBI M (OPMYJIBI,
HeoOXo/iMble [iisi eé pelleHusi, MPOBOJUTH pacuéTbl U CPaBHUBaTh I[0JiyueHHOe 3HaueHUe
(131UeCKOi BeJIMUMHBI C U3BECTHBIMU /IaHHBIMUY;

pacrio3HaBaTh Mpo6sieMbl, KOTOPble MOYKHO PeLIWTh TIPY MOMOIIUA (U3NUeCKUX MeTO/0B,
VICTIOJIb3YSl OIMCaHWe WCC/Ie[0BaHMs, BBbIJIeNSITh IIPOBepsieMOe TpeJro/IoJKeHue, OLleHHWBaTh
TMIPaBUIbHOCTH OPS/IKa NPOBe/IeHUs1 UCCIe[J0BaHNsl, IPOBOIUTD BBIBO/IbI;

MIPOBOZAUTE OTILITHI 10 HAO/MIOAEeHUIO (PHU3NUYeCKUX SIBIeHUH WM (DHU3UUECKUX CBOWCTB Tesl
(KanusuIsipHbIe sIBJIeHUs, 3aBUCUMOCTb JJaB/IeHUs BO3/[yXa OT ero 00bEéMa, TeMIiepaTypbl, CKODOCTU
mporiecca OCTbIBAaHWs M HarpeBaHUsl MPU M3/y4YeHUM OT LiBeTa H3/yuvaroleil (morsoljarolei)
MOBEPXHOCTH, CKOPOCTb MCHapeHusi BOJbl OT TemrepaTypbl J>XUAKOCTH U IIOLjaAud  eé
NOBEPXHOCTH, 3/IeKTPU3aLUs Te/l U B3aUMOJEUCTBUe 37IeKTPUYeCKUX 3apsiZioB, B3aUMOZeNCTBHe
MOCTOSIHHBIX MAarHWTOB, BU3yalW3aliisi MarHUTHBIX T10JIel TOCTOSIHHBIX MarHUTOB, JeWCTBUS
MarHWTHOTO TO/JsI HAa TIPOBOJHMKC TOKOM, CBOMCTBA  3/IeKTPOMarHura, CBOWCTBA
3/1eKTPO/IBUraTesiss TMOCTOSIHHOTO TOKa): (OpMy/upoBaTh IpOBepsieMble  MpeZTIOI0KeHUs,
cobvpare yCTAaHOBKY U3 TIpPeAJIOKEHHOrO0 00OpyJoBaHWs, OMNMCBIBaTh XOJ ONbITA |
(¢opMyMpoBaTh BHIBO/IbI;

BBITIOJIHATE TIPSIMble M3MepeHUs TeMIiepaTypbl, OTHOCUTE/ILHON BI&XKHOCTU BO3/1yXa, CH/IbI
TOKa, HarpsKeHUsl C UCTI0/Ib30BaHWeM aHa/IorOBbIX NMPUOOPOB U IaTUMKOB (PU3NUECKUX BeJTUUKH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C yUETOM 3alaHHON abCOJTFOTHOM TIOTPEeIIHOCTH;

MIPOBO/IUTh MCC/IeJOBaHUE 3aBUCUMOCTHM OJHOW (PM3UUECKON BeJWYUHBI OT JPYTOuC
VICTI0J/Ib30BaHVeM NPSMBIX WU3MepeHUH (3aBUCUMOCTb CONPOTUBJIEHHUSI NTPOBOJHUKAOT €ro [JJIMHBI,
TJI0Ia/IM TIOTIEPEYHOr0 CeUeHus U Y ebHOI0 CONPOTHB/IEHUS BellleCTBa IIPOBOJAHUKA, CH/IbI TOKaA,
VZYLero uepes MPOBOJHUK, OT HAaIpsDKeHUsI Ha NPOBOJHUKE, UCC/eloBaHue M10C/Ie[,0BaTe/IbHOrO
Y TIapaJule/IbHOTO COeZIMHEHWI NIPOBO/IHMKOB): TJIaHUPOBaTh UCC/Ie/loBaHue, COOMpaTh YCTaHOBKY
Y BBINOJIHATH U3MepeHUs, C/efys TMpeJjIOKeHHOMY IUIaHy, (HUKCUPOBAaTh pe3y/bTaThl
TIOJTy4YeHHOM 3aBUCHUMOCTH B BHje Tabyul] ¥ rpadyKoB, TIPOBOJUTH BBIBOZBI IO pe3y/bTaTam
VICC/IeJOBaHMS;

MIPOBO/IUTh KOCBEHHble U3MepeHUs (M3UUeCcKUX BeJuuyuH (yZJe/lbHas TenIoéMKOCTb
BeIl[eCTBa, COMPOTHB/IEHWE TPOBOJHMKA, paboTa ¥ MOIJHOCTb 3JIEKTPHUECKOTO TOKa):
TJIaHUPOBaTh M3MepeHUs], cOOMpaTh 3KCIepUMEeHTaIbHYIO YCTaHOBKY, C/efys TpeAoyKeHHOM
VHCTPYKLIMY, U BBIYUC/IITD 3HAUeHNe Be/TMUMHbI;

cobioflaTh  MpaBWa TeXHUKM OesomacHocT 1pu  pabore ¢ abopaTopHBIM
obopyoBaHueM;

XapaKTepr30BaTh NMPUHLIUIIBI [elCTBUSI U3yUeHHbIX TIPUOOPOB U TEXHUUECKUX YCTPOUCTB C
VICTI0/Ib30BaHMEM KX OMNMCaHWA (B TOM UMC/Ie: CUCTeMa OTOIUIEHWSI JJOMOB, TMTPOMeTp, NapoBasi
TypOUHa, amriepMeTp, BOJBLTMETP, CUETUMK 3/1eKTPUUeCKOW 3Heprvu, 3/1eKTPOOCBeTHUTe/bHbIe
npubOpBl, HarpeBaTe/bHbIE 3/IEKTPONPUOOPEI (TIPUMEpHI), 3/IeKTPHUUeCKHe MpeJoXpPaHUTelH,
3/IeKTPOMArHuT, 5J/IeKTPO/IBUraTe/lb TOCTOSIHHOTO TOKA), WCI0/Ib3ysl 3HaHUS O CBOMCTBax



¢u3ruecKux siBNIeHUI 1 HeobxoguMble (hH3MUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThbIe TeXHUYeCKHe YCTPOMCTBA U U3MepUTe/bHbIe PUOOPHITIO CXeMaM U
CXeMaTUYHbIM PUCYHKaM (KMJKOCTHBI TePMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETP, JIBUraTeb
BHYTPEHHET0 CropaHUsi, 3/eKTPOCKOIl, PeOCTaT), COCTaBJSATb CXeMbl 3JeKTPUYECKUX Lieren C
rocje/oBaTe/lbHBIM M Tapasuyle/lbHbIM — COeIMHEHWeM  5/1eMEeHTOB, pasjMuasi  yC/IOBHbIE
0003HaueHus 3/1eMeHTOB 3/IeKTPUUeCKHX LeTieif;

MpPUBOAUTL TpPUMepbl (HaXOAuUTb MWH(POPMALMI0O O T[pUMepax) MPaKTUUYeCKOro
WCTO/b30BaHusl (U3MUeCKHUX 3HAHWN B TIOBCEJHEBHOW >KW3HU /151 obecriedeHusi 6e30macHOCTU
npu obpamieHnn C TpubOpaMM M TeXHHUUECKHMMH YCTPOMCTBAaMM, COXPaHEHHUs! 3[J0POBbSI U
cobsir0ieHrst HOPM KOJIOTHYeCKOT0 TOBe/IeHusT B OKpY»Katolleit cpejie;

OCYILeCTB/IATh TIOWCK HMH(OpMaLMKU (PU3NUECKOro cofiep>kaHusi B VIHTepHeTe,Ha OCHOBe
VMEIOLMXCSl 3HAaHUW U ITyTéM CpaBHEHUS1 [JOTIOTHUTeTbHBIX UCTOYHUKOB BBIJIe/ISTh UH(OPMALHIO,
KOTOpasi SIBJISIeTCs IPOTUBOPEUMBOM WM MOKeT ObITh HeZIOCTOBEPHO;

WCTIO/b30BaTh TIPY BBITIOJTHEHWM YuyeOHBIX 3aZlaHWi Hay4YHOIIOMYJISIPHYIO JIUTEepaTypy
¢u3nuecKoro cojepkaHusl, CIIpaBOYHble MaTepuasbl, pecypcbl ceTd VIHTepHeT, BajeTb
npuéMamMM KOHCIIeKTHPOBaHUsI TeKCTa, TIpeobpa3oBaHMsi MH(OpPMAaLMd W3 OJHOM 3HAKOBOU
CUCTEeMBI B JIPYTYIO;

co3/aBaThb COOCTBeHHble THWCbMEeHHble U KpaTKhe YCTHble coo0ijeHus, o00o061mas
vH(pOpPMAaLMI0 M3 HECKOJbKUX HWCTOYHUKOB, B TOM UHCJe MyOIWYHO TIPeACTaB/IsATh Pe3y/bTaThl
MPOEKTHOM WM WCC/Ie[0BaTe/IbCKOM JIeITeIbHOCTH, TIPU 3TOM TIPaMOTHO MWCIIO/Ib30BaTh
M3y4eHHbIM MOHSATUIHBIN anmapaT Kypca (GU3MKU, CONPOBOXKATh BHICTYTI/IEHUE Mpe3eHTal[uel;

NpYA  BBLIMIOJIHEHUM Yy4eOHBIX TPOEKTOB M MCCAe/0OBaHMN (U3WYeCKUX TIPOLIeCCOB
pacnpesieniiTe 003aHHOCTU B TPYIIe B COOTBETCTBHU C TMOCTAB/IEHHBIMU 3a/jauaMH, C/IeIUTh 3a
BBITTOJIHEHWEM T1/laHa [IeMCTBUM M KOPPeKTHPOBaTh ero, OLleHHWBaThb COOCTBEHHBIM BK/aj B
JlesITe/IbHOCTh TPYIIIbI, BbICTPauBaTh KOMMYHUKaTUBHOE B3aUMOZeNCTBHe, MPOSIB/IsS TOTOBHOCTh
pa3speliaTb KOH(GIUKTHI.

[IpenveTHBIe pe3y/ibTaThbl OCBOEHUs TMPOTpaMMbl MO (u3vKe K KOHLY oOydeHuWs B 9
KJ1acce:

[TpenmveTHbIe pe3y/nbTaThl HA 6a30BOM YPOBHE AOJDKHBI OTPa)kKaThb COPMHUPOBAHHOCTDH Y
00yyYarIUXCsl YMEHHI:

WCMO/b30BaTh TOHATHUSA: CUCTeMa OTCuéTa, MarepuajbHas TOYKa, TPaeKTopus,
OTHOCHUTEJIbHOCTb MEeXaHWYeCKOro [BIKeHMs, JedopMarusi (yrpyras, IjaacThyeckasi), TpeHue,
LIeHTPOCTPEMUTEIbHOE YCKODeHHe, HeBeCOMOCTb W Teperpy3Kd, LeHTD TsKeCTH, abCO/IFOTHO
TBEp/I0€ TeJio, LeHTP TSPKeCTU TBEPJOro Tesa, paBHOBeCHe, MexaHW4yecKue KosiebaHusl U BOJTHBI,
3BYK, MH(Pa3ByK U y/IbTPa3BYK, 3J1eKTPOMarHWTHbIE BOJIHBI, IlIKaja 3/J€KTPOMAarHUTHBIX BOJIH,
cBeT, 0/IM30PYKOCTh U [Ja/IbHO30PKOCTh, CIIeKTPbl MCITyCKaHWs W TIOTJIOLeHUs, anbda, beTa- u
raMMa-M3yueHusi, U30TOIbl, silepHasi SHepreTHka;

pasnuuaTth sB/eHHs (paBHOMEDHOE M HepaBHOMEpHOe MpPSIMOJIMHEHHOe [BI)KEHHe,
PaBHOYCKOPeHHOe MPsIMOJIMHelHOe IBIKeHue, CBOOOJHOe MajieHue Tejl, PABHOMEPHOe JBIKeHHe
10 OKPY)XHOCTH, B3aMMO/IeHICTBUe TeJl, PeakTUBHOe [BI)KeHHe, KoseOaTelbHOe JBIKeHHe
(3aTyxaroie ¥ BbIHY)K/IeHHbIe KomeOaHusi), Pe30HaHC, BOJIHOBOE [IBIKEHHE, OTPaKeHHe 3BYKa,
NIpSIMOJIMHEMHOEe DPAaclpoCTpaHeHWe, OTpakeHWe U TpesioM/eHHe CBeTa, I0JIHOE BHYTpPEHHee
OTpaXeHHWe CBeTa, pa3jo)keHue Oenoro CBeTa B CIEKTP W CJIO)KEHHe CIeKTpPa/lbHBIX I[BETOB,
JMCTepcrsl CBeTa, eCTeCTBeHHas paJM0aKTUBHOCTb, BO3HUMKHOBEHHME JIMHEMUaToro CrieKTpa
W3/Ty4YeHHs) TI0 OMMCAHUI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, [|eMOHCTPUPYHOIIUX
JlaHHOe (hr3UuecKoe sIBJIeHUE;

pacrio3HaBaTh NPOsIB/IeHNE M3yUeHHbIX (PU3MUeCKUX SIBJIEHUH B OKPY>KarolljeM MUpe (B TOM
yncsie (u3Myeckue sB/IeHUS B MPUPOJe: MPWIKWBbBI U OT/IWBBI, JBIKeHHWe MaHeT ColHeyHOU
CUCTeMbl, peakTUBHOE [IBI)KEHHE JKUBBIX OPraHM3MOB, BOCIpHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJIeTpsICeHHe, CeliCMUUeCKre BOJTHBI, LIyHaMU, 5X0, LiBeTa TeJsl, ONTHUeCKUe SBJIeHUs B IPUPOJe,
Ovonornyeckoe JelCTBUE BUAWMOTO, Y/IbTPAa@HOIETOBOTO M PEHTTeHOBCKOTO W3TyUeHHH,
eCTeCTBEHHbIN paJJM0aKTUBHbIM (DOH, KOCMUUECKHe JTyUH, PaJMOaKTUBHOE H3/lyuyeHre NTPUPO/IHBIX



MHUHEpasioB, [eHCTBHEe pPAJMOAKTUBHBIX M3/IyueHWd Ha OpraHW3M UeloBeKa), TPU 3TOM
TIepeBOAUTh MPAKTUYECKYHO 3a/jauy B yueOHYI0, BIJE/STh CyleCTBeHHbIe CBONCTBA (MPU3HAKM)
bu3nuecKrx siBIeHUMN;

OTMUCHIBaTh M3YyU€HHbIE CBOKMCTBA Tesl W (PU3MUeCKUe SIBJIEHWS, WCTIONb3ys (U3NUUecKue
BeJINUMHBI (CpPeJiHsIsI 1 MCHOBEHHasi CKOPOCTh Tejla TIPY HepaBHOMEPHOM [IBWKEHHH, YCKOPEeHHe,
riepeMellieHHe, MyTh, YTJIOBasi CKOPOCTh, CHJIa TPEHUSI, CHJIa YIIPYTOCTH, CHJIa TSXKECTH, YCKOpeHHe
CBOOOZIHOTO TIa/leHNsi, BeC Tefa, WMITYJbC Tea, WMITYJbC CH/IbI, MeXaHWuecKas pabora u
MOIIHOCTb, MMOTEHIMaIbHasl SHePrysi TeJla, MOJHITOr0 Ha/l TOBEPXHOCTBIO 3eMJIH, TIOTEHIMa/IbHAs
SHEPTrHsi CKaTOW TPY)KWHBI, KUHETUYeCKasi SHeprusi, TIOHasi MeXaHW4yecKasi SHeprusi, Tieprof
yacroTa KosiebaHuH, [i/TMHA BOJTHBI, TPOMKOCTb 3BYKa U BbICOTA TOHA, CKOPOCTh CBeTa, M0Ka3aTeslb
TIpeJIOMJIEHHST CPe/Ibl), TIPU OTMCAaHWH TIPAaBIJIBHO TPAKTOBAaTh (PU3UUECKUI CMBICT UCTIO/IB3yeMbIX
BEJINUMH, 0003HAUEHUs W eIUHULIbI (PU3MUECKUX BEWYMH, HAaXOAWTh (POPMYJIbI, CBSI3bIBAIOILHE
JaHHYI0 (DU3MYeCcKyl0 BeIMUMHY C [PYTMMHM BeJMUMHaMH, CTPOUTh TPa(UKH H3yueHHBIX
3aBUCUMOCTEN (U3NUYEeCKUX BeJTMUWH;

XapaKTepr30BaTh CBOMCTBA Tes, (M3MUECKHe SIBI€HWS W TIPOLIECChI, WCIO/b3Ysl 3aKOH
COXPAaHEHMsI SHEPTUH, 3aKOH BCEMHDHOTO TATOTEHUS, TIPUHLIAMN CYTEepPIO3UL[UA CUJI, TIPUHLUI
oTHOcHUTebHOCTH ['anmsiesi, 3akoHbl HBIOTOHA, 3aKOH COXPaHEeHHsI UMITYJIbCa, 3aKOHBI OTPayKEeHHsT
Y TIpeJIOMJIeHHsl CBeTa, 3aKOHbl COXPaHeHHUsl 3apsiloBOr0 M MacCOBOTO 4YWCes TIPU s[ePHBIX
peak1Lysx, pX 3TOM (OPMYJTUPOBATh 3aKOHH 3alMChIBATh €70 MaTeMaTHUeCKOoe BhIPayKeHHE;

00BSACHATH (PU3UYECKHe TIPOLIECCHI M CBOMCTBA TeJl, B TOM UKMC/Ie M B KOHTEKCTe CUTYyarui
NPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISAB/SATb TMPUUMHHOC/IECTBEHHbIE CBSI3H, CTPOHUTH
00BbsiCHeHUe U3 2—3 JIOTUYECKHUX 11aroB C UCI0/b30BaHUeM2—3 U3yUeHHBIX CBOMCTBA (U3NUECKUX
sIB/IeHUH, PU3NUeCKUX 3aKOHOB WJIA 3aKOHOMEPHOCTe;

pelliaTh pacuyéTHble 3aZiau (OMUPAOLMecss Ha CUCTeMy U3 2—3 ypaBHEHWM), WUCIIOJb3Ys
3aKOHBI ¥ ()OPMYJIbI, CBSI3bIBAIOIIME (DH3HMUECKHe BeJTMUMHBI: HA OCHOBE aHa/M3a YC/IOBUS 3a/jaui
3aNMChIBaTh KPaTKOE YC/IOBHE, BBISB/IATh HEJOCTAOIIMEWTN HW30bITOUHbIE JaHHBbIE, BHIOHUDPAThH
3aKOHBI W (OpMyJibl, HEOOXOAWMbIe [Jisl pelLleHHsi, TPOBOJUTH PpacuéTbl W OLeHUBAaTh
PeayMCTUYHOCTD MOJTyUYeHHOTO 3HaueHUsl PU3NUeCKON BeJTMUUHbI;

pacro3HaBaTh Mpo01eMbl, KOTOPble MOXXHO PeIIUTh MPH MOMOIM (HU3NUECKUX MeTO/IOB,
WCTIONb3ysl OMMCaHWe WCC/IeloBaHUs, BbIIESITh TpOBepsieMoe TIpeAriosioKeHre, OLeHUBAThb
NPaBW/ILHOCTb TIOPSZIKA TIPOBEJIEHUS] WCC/Ie/JOBAaHUs], TIPOBOJUTH BBIBOJbI, WHTEPIIPETUPOBAThH
pe3yJibTaThl HaOJTIOJeHUH U OTTBITOB;

MIPOBOZAUTE OTILITHI 10 HAO/MIOAEeHUIO (PHU3NUYeCKUX SIBIeHUH WM (DHU3UUECKUX CBOWCTB Tesl
(u3yyeHre BTOpOTrO 3akoHa HbIOTOHA, 3aKOHa COXpaHeHWs SHeprud, 3aBUCUMOCTb Iepuoja
KosiebaHUi TIPY>KUHHOTO MasTHUKA OT MacChl IPy3a M >KECTKOCTH TIPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYZAbl Majibix KosieOaHWii, TPsSMOJIMHeHOe pacripoCcTpaHeHUWe CBeTa, pasJioykeHue 0Oesioro
CBeTa B CIIEKTP, M3y4YeHHe CBOMCTB M300pakeHUs! B TJIOCKOM 3epKajle U CBOMCTB M300paKeHHs
npeaMeTa B cobuparoliieil H3e, HaO/M0[eHre CTUIOLIHBIX U JIMHeMUYaThIX CIIeKTPOB M3Ty4eHus):
CaMOCTOSITe/TbHO COOMpPATh YCTaHOBKY M3 WM30BITOUHOrO Habopa 000py/I0BaHMS, OMMCHIBATH XO[
OTBbITaM €ro pPe3yJbTaThbl, (POPMYJTUPOBATEH BHIBOZBI;

MPOBOAUTE TIpU HEOOXOJWMOCTH CepUI0 TIPSIMBIX W3MEpeHWH, OmpefieNisis CpejHee
3HauyeHHe K3MepsieMOM BesIMuMHbI (POKYyCHOe paccTosiHue coOupatolrieid JIMH3bI), 000CHOBBIBATh
BBIOOp criocoba n3MepeHus (M3MepPUTETBHOTO TPrbopa);

TIPOBOJUTb HCCJIelOBaHUe 3aBUCUMOCTeH (QU3NUeCKHUX BEJMYMH C UCI0JIb30BaHUEM
NPSIMBIX M3MepeHHi (3aBUCHMOCTh TYyTU OT BPEeMEHH TP PaBHOYCKOPEHHOM /IBIDKeHHM 0Oe3
Haua/JIbHOM CKOPOCTH, Tepuojia KoyiebaHWi MaTeMaTU4eCKOro MasTHMKA OT [JIMHBI HUTH,
3aBUCHMOCTH yTJIa OTPa’KeHUsI CBETA OT yIJa TaJieHusl U yIJia TpeIOM/IeHHs OT yIja TafileHust):
TJIaHUPOBaTh MCC/Ie/J0OBaHKe, CAMOCTOSITeJIbHO COOMpaTh yCTaHOBKY, (DMKCHUPOBaTh pe3yJbTaThbl
TIOTy9YeHHOM 3aBUCHUMOCTH (PM3MUECKUX BeJTMYMH B BH/le Tab/uL U rpadiKoB, TIPOBOAWTE BBIBOZBI
10 pe3y/bTaTaM UCC/Ie[JOBaHus;

MIPOBOAUTE KOCBEHHbIE M3MepeHUst PU3NUeCKUX BeJMUMH (CpeJHsIsi CKOPOCTbH YCKOPeHHe
TeJla TPY PaBHOYCKOPEHHOM /IBHDKEHUM, YCKOPEeHHe CBOOOAHOTO TaJieHus], )KECTKOCTh TIPY>KUHBI,



K03((UIMEeHT TpeHWs CKOJIbKeHWs, MexaHuueckass paboTal MOIIHOCTb, 4YacTOTa W TEPUOJ
KosiebaHW MaTeMaTHUueCcKoro U MpYKMHHOTO MassTHUKOB, ONITUUecKasi CUjla coOuparoliieii JTMH3bI,
PaZMOAKTHBHBIN (DOH): TJIAHUPOBATh M3MepeHus, cOOMpaTh IKCIIEPUMEHTAIbHYI0 YCTaHOBKY M
BBITIO/THATh U3MepPeHUs], Ce/lysl peJI0KeHHONM MHCTPYKLMH, BbIUMC/IAT 3HAUeHUe BeTUUMHBI U
aHa/IM3UPOBATh I0JIyUeHHbIe pe3y/IbTaThl C YUYETOM 3a/JaHHOM MOTPeLHOCTH U3MepeHuH;

cobmo/iaTh TpaBWIa TeXHUKA Oe3oracHocTd Tipu  pabore ¢ 1abopaTOpHBIM
obopyJoBaHueM;

pa3nMuaTh OCHOBHbIE MPU3HAKW M3YYeHHBIX (PU3MUeCKUX Mo/Jiefleil: MaTepuaibHasi TOUKa,
abCoMIOTHO TBEPZI0E Tes0, TOYeUHbIM MCTOUHUK CBETa, Y4, TOHKAs JIMH3a, T/IaHeTapHast MOZeb
aToMa, HyKJIOHHasi MO/ieJib aTOMHOT O $1/1pa;

XapaKTepr30BaTh IPUHLIUTIBI 1€HCTBUS N3yUeHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C
VICTI0/Ib30BaHMEM UX OMUCaHUs (B TOM 4HMC/e: CIUJOMEeTp, AATUYMKW TOJI0)KEHMs, PaCCTOSIHUSL U
YCKOpeHHUsl, pakeTa, 5XOJIOT, OUKH, T[IepUCKOIN, (oToamnmnapar, ONTUYeCKUe CBEeTOBOJpbI,
CTMIeKTPOCKOI, J03MMeTp, Kamepa Bu/IbCOHA), MCMOJ/b3ys 3HAaHUS O CBOMCTBAaX (PU3UUECKUX
sIBJIeHUI 1 HeoOXouMble (hr3uuecKrie 3aKOHOMEPHOCTH;

VICTIO/Ib30BaTh CXeMbl M CXeMaTUUHble DUCYHKH HM3yUEHHBbIX TEeXHUYEeCKUX YCTPOMCTB,
M3MepHUTe/bHBIX MPUOOPOB M TeXHOJIOTMUYECKHX TPOLeCCOB TMPY PeIIeHNH yueOHOTIPaKTUYeCKHX
3ajlau, OINTHYeCKHWe CXeMbl /sl TIOCTPOeHHs M300pakeHUMB TUIOCKOM 3epKare U cobuparoiieit
JIVH3E;

NPUBOJUTL TpUMepbl  (HaXOAUTb UWHGOpPMAaLMI0O O TIpUMepax) MpPaKTUYeCKOro
WCTI0/Tb30BaHUs (P3MYeCKUX 3HAHWM B TIOBCeJHEBHOW >KWU3HU [y obecrieueHHst Ge30T11acHOCTH
npyu obpaiieHun ¢ npubopaMu U TeXHUYeCKMMH YCTPOMCTBaMH, COXpaHEHUs 3/I0POBbsI U
co0/ro/IeHNst HOPM 3KOJIOTUUeCKOT0 TTOBe/|eHUsI B OKPY KaroIleit cpeie;

OCYILIeCTB/IAITb TMOUCK UH(popMaLuu B VHTepHeTe, caMOCTOSITE/IbHO (DOPMYIUpYst
TIOWCKOBBIY 3ampoC, HaXO/WTh MyTHU OMpefiesieHnsl JOCTOBEPHOCTH TOMyYeHHOU WH(popMaluyi Ha
OCHOBE UMEIIUXCS 3HAHUM U [IOTIOJTHUTE/TbHBIX UCTOYHUKOB;

WCII0/Ib30BATh TIPU BBINIOJIHEHUM Y4eOHbIX 3a/laHUi HAy4YHOIIOMY/ISIPHYIO JIUTEPaTypy,
CrpaBOYHblE MaTepuasbl, pecypcbl ceTd VIHTepHeT, BiajeTb MNPUEMAMM KOHCIEKTUPOBaHUS
TeKCTa, rpeobpa3oBanys MHGOPMALUH U3 OZHOW 3HAKOBOM CHUCTEMBIB [IPYTYIO;

co3/laBaTh COOCTBEHHbIE TTMCbMEHHbIe U yCTHbIe COOOIeHNss Ha OCHOBe MH(OpMaLUU U3
HECKOJIbKAX ~ WCTOYHHWKOB, TyOMMYHO  TIPeJCTaBIATh  Pe3y/ibTaThl  MPOEKTHOW WU
VICC/Ie[J0BAaTe/IbCKOM /leATe/TbHOCTH, TIPY 3TOM I'PaMOTHO MCIMO/b30BaTh U3yUeHHbIA MOHATUWHBIN
afnrapar u3yuyaemoro paszena (pM3vMK{d U COTNPOBOXK/ATb BBICTYIJIEHHE Tpe3eHTalueil ¢ yuéToM
ocobeHHOCTel ayJUTOpUX 00yUaroIUXCSl.

O1eHka (0TMeTKa) MpejMeTHbIX pe3y/IbTaToB

OyeHKa ycmHbIx 0meemos yuawjuxcs
OuleHKa «5» CTaBUTCS B TOM CJTyyae, eC/ii yJaluics
— TIOKa3blBaeT BepHOe I[IOHMMaHWe (U3NYECKOW CYLJHOCTM pacCMaTpUBAEMbIX SIBJIEHUM U
3aKOHOMEPHOCTeM, 3aKOHOB U TeOpHH.
— JlaeT TOYHOE Ompejie/ieHde U HCTOJIKOBaHWEe OCHOBHBIX TNMOHSTUM, 3aKOHOB, TEOPHUH, a TaK Ke
TpaBU/IbHOE OTIpe/iesieHre (PU3MUeCcKUX BeTMYWH, U3 eIMHUL] ¥ CTIOCOO0B M3MepeHwusl.

— TMpaBW/bHO BBIMOMHAET YepTeXXH, CXeMbl M TrpauKH, COMPOBOXKJAeT paccKa3 HOBBIMU
npYMepamu.
— CTpPOUT OTBeT 10 COOCTBEHHOMY IIJIaHy, COTIPOBOXKJAaeT paccka3 HOBBIMU TpUMepaMH, yMeeT
NIPYMEHUTb 3HaHUS B HOBOM CUTYallMy MPH BbINIOJHEHWH MPaKTUUeCKUX 3aJjaHUM.

— MOXXeT YCTaHOBUTb CBSI3b MeXKY M3yuaeMblM U paHee HM3y4YeHHbIM MaTephajioM MO KYypCy
¢u3MKY, a Tak >Ke C MaTepuasoM, YCBOEHHBIM MPU M3yUeHUH JPYTUX NpeJMeTOB.
OtrleHKa «4» CTaBUTCS, €C/TM OTBET yUeHUKa Y/IOBIEeTBOPsieT OCHOBHBIM TPeOOBaHUSIM K OTBeTYy Ha
OLIeHKY «5», HO JlaH
— Be3 ucrosb30BaHusi COOCTBEHHOTO T171aHa, HOBBIX TIPUMEPOB.

— be3 npumeHeHNs HOBBIX 3HaHUM B HOBOM CUTYaL|UH.
— be3 ncrnionb3oBaHus CBsI3€i C paHee U3yueHHbIM MaTepuajoM W MaTepuaioM, YCBOEHHBIM IPU



W3yUYeHUH PYTUX PEMETOB.

— Ecmm yvanpmiicss AomycTun OfiHY OINMOKY WM He Oojiee ABYX HEIOUETOB M MOXKET HX
WCTIPABUTH CAaMOCTOSITETbHO MK C HeOOJTBIIION TTOMOIIBIO YUUTEJIS.
OneHka «3» CTaBUTCS, eC/TU y4alluncst
— IlpaBunbHO TOHMMaeT  (U3NUYECKYI0  CYIIHOCTb  pacCMaTpUBaeMbIX  SIB€HUHA U
3aKOHOMEPHOCTEH, HO B OTBETe MMEIOTCS OT/e/bHbie MPOo0ebl B YCBOEHWM BOIPOCOB Kypca
(GU3HMKH, HO MPEMATCTBYOLIME AabHeHIIeMy YCBOEHHIO TIPOrPaMMHOT0 MaTepHaria.
— YMeeT TNPUMEHSITh TOJlyYeHHbIe 3HAHWS TIPU PELIeHWU TMPOCThIX 3aJau C HCIO/b30BaHUEM
rOTOBBIX (OpPMYJ, HO 3aTPYAHSETCS TIPY pelleHuH 3azay, TpeOyroumx mnpeobpa3oBaHuUs
HEKOTOPbIX (hOpMYy/I.
— Homyctun He Gomee ofHOUW rpyOol OMMOKK W BYX He/OUETOB, He Oosiee ofHOW TpyOol H
oJHOU Herpy0oii ommbKu, He Gosee ABYX-Tpex HerpyObIX OIIMOOK, OfHOUM HerpyOoi oMbk U
TPeX HeJ|[0YeTOB.
— JlomyCTHs ueThIpe Wi MSTh HeZI0YeTOB.
OyeHKa nucbMeHHbIX KOHMPO/bHBIX pabom .

Orjenka «5» CTaBUTCS 3a pabOTYy, BLITIOJTHEHHYO MTOTHOCThIO 6e3 oIMb0oK 1 He[0UeTOB.
Ouenka «4» CraBUTCS 3a paboTy, BBINOJHEHHYIO TIOJIHOCTBIO, HO TIPM HalW4uY B Hell He Oosee
O/IHOM Herpy0oii OIIIMOKYM U OZJHOTO HefloueTa, He Oojiee Tpex HeZ0UeTOB.
Onenka «3» CTaBUTCS, €C/TM yUeHWK TIPaBUIBHO BBITMIOIHUAT He MeHee 2/3 Bcell paboThl wu
JOTTyCTHI He Oosee ofHOM Tpy0OM OLIMOKY U IBYX HeZOUeTOB, He Gosiee ofHOM rpy0oi U OHOM
HerpyOoii ommbku, He Oosee Tpex HerpyObIX OIMOOK, OAHOW HerpybOoW OWIMOKM U Tpex
He/[0YeTOB, TIPH HAJIMUMU YEeThIPEX-TIITH HE/[OUETOB.
OyeHka npakmuueckux pabom

OrieHKa «5» CTaBUTCSA, €C/TA y4all[uiics BeimoHsgeT paboTy B MoaHOM obbeMe ¢ cobmofieHrneM
HeoOXOAMMOM TIOC/Ie/IOBAaTe/IbHOCTA TIPOBEZIEHUs] OMBbITOB W M3MepeHuil. CamMOCTOSITeIbHO U
palMoOHa/IbHO MOHTHPYET HeoOxoaumoe obopyZoBaHue. Bce OMBITBI MPOBOJAWT B YCIOBHUSIX U
pexxuMax, o0ecrieunBarOIMX TIOy4YeHHe TIPaBWIBHBIX pe3yJbTaToB W BbIBOZIOB. ColOsozaer
TpeOOBaHUsI TIPAaBU/I T€XHUKHU Oe3ormacHOCTH [IpaBUIBHO M aKKyPaTHO BBITIO/HSIET BCE 3allvCH,
TabmMIpl, PUCYHKH, 4YepTeXxu, rpaduKy, BbUMC/IeHHs [IpaBWIBHO BBITIONHSET —aHa/IU3
MOTPELLHOCTEeMN.
OueHka «4» CTaBUTCS, €C/TH BBIMOJIHEHbI TpeOOBaHUSI K OL|eHKe «5», HO ObIIO foryijeHo 2-3
HejjoueTa, He Oosiee OZIHOM Herpy0oii OIIMOKY 1 OZHOTO HejjoueTa.
OueHka «3» CTaBUTCS, ey paboTa BBITIOJIHEHA He TO/THOCThIO, HO 00beM BBITIOTHEHHOW YacTH
TaKOB, UTO TI03BOJISIET TOJYYUTh TIPAaBWIBHBIM pe3y/bTaT W BBIBOJ; €CJIM B XO/e TIPOBeJeHHs
OTIbITa ¥ U3MepeHusi ObUIN [IOTyIIeHbl OLIOKH.
OLieHKa TeCTOBBIX PabOT yualuxcs

«5» - 85% - 100%

«4» - 65% - 84%
«3» - 41% - 64%

«2» - 21% - 40%
«1» - 0% - 20%
HToroBasi mpoMeKyTOYHasA aTTeCTALHA

dopma npoBe/ieHNsI- TeCTOBast paboTa

O1nieHrBaHWe
TecToBBIH Oasn [ITkosibHast OTMeTKa YpoBeHb 00yUeHHOCTH
9-10 «5» BbICOKUM
7-8 «4» CpeJHUM
5-6 «3» HUXKe CpeJIHero
0-4 «2» HU3KUU

«5»-TIo/TyJaroT yuariuecs, cripaBuBIvecs ¢ pabotoii B 06beme 80-100%
«4» -TIOJTyuaroT y4aliuecs, CripaBuBLLMecs ¢ paboToii B o6beMe 60-79%
«3» -TIOJIyYaroT yyalljyecs, CripaBUBIIMeCs ¢ paboToii B 06beme 40-59%



«2» -TIOJIyYaroT yyallrecs, ClipaBUBIIKeECs ¢ paboToii B 06beme 39%

YueOHo-MeTOANUYECKOE U MeTepHa/IbHO-TeXHUYeCcKoe ofecrieueHne 00pa3oBaTe/IbHOT0
npouecca \

YuebHo-MeTO[MUECKOE 0becrieueHue MporpamMmmbl —[1ephIlKuH

«Dusuka» 7-9 knacc. 2010 r. -

-HarnsigHoe nocobue-/lnck «®Pusrka» 7-9 Kiacchl.

-TTeuatHsie mocobusi. (TabmumiIbl, pa3aTOUHbIe MaTepHaIbI).

MarepuanbHO-TexHUUecKasi 6a3a:

- Kommsrotep ¢ Beixog0M B VIHTepHeT, MyJIbTUMeIMIHBIN IPOEKTOP, KpaH, KOJIOHKH.

-IIporpammHoe obecrieyeHue [i71st KOMIbIOTEp

ObopydoeaHue no mouke pocma

Habop Ne 1 * Bechl 3/1eKTpoHHbIe yuebOHbIe * Vi3MepuTesibHbINA [UIUHAD (00bEM 250 M) © 2
TJIaCTUKOBBIX CTakaHa (00béM 300 mut kKaxpiid) ¢ Iunamometp Ne 1 (mpepen u3mepenus 1 H) ¢
HOunamometp Ne 2 (npegen usmepenus 5 H) ¢ I'py3 uununapudeckuit us cramu: V = (25,0 £ 0,3)
cMm3, m = (195 £ 2) r, c KproukoM * ['py3 UIMHAPUUECKUN U3 alFOMUHUEBOro criaBa: vV = (25,0 +
0,7) cM3, m = (70 £ 2) r * I'py3 UuIMHpUUECKUH U3 crielraabHoro njaacruka: vV = (56,0 + 1,8)
cm3, m = (66 £ 2) r * ['py3 quIMHAPUYECKWH 13 altoMuHKUeBoro criaBa: V = (34,0 + 0,7) cm3, m
= (95 £ 2) r * [loBapeHHas co/ib B KoHTeliHepe u3 [IBX e I1anouka A5 mepeMelliBaHus, HUTh

Habop Ne 2 < IIltatuB mabopatopHeiii ¢ fepxkaTtesneM ¢ [uHamomeTrp Ne 1 (mpegen
u3mepenust 1 H) ¢ [Tunamometrp Ne 2 (mpegen u3smepenust 5 H) ¢ 2 npykuHbl Ha I/aHLLIeTe:
»écTkocTb NpYy>kuHbI Ne 1 (50 £ 2) H/M, xéctkocTb Tipy»kunbl Ne 2 (10 + 2) H/m 3 rpy3a maccoit
(100 + 2) r kakawiid * Habop rpy30B, o603HaueHHBIX Ne 4, No 5, Ne 6 U 3aKperyiéHHBIX Ha KPIOUKe
* JIuneiika niactukoBas (ayvHa 300 mm) ¢ TpaHcmopTup MeTaiMueckuid * Bpycok /iepeBsiHHbIN
Maccoi (50 £ 5) r ¢ KproukoM 1 HUTBIO * Hanpassitoniasi C Mi3MepuTe/IbHOM LLIKa/IoN

Habop Ne 3 ¢ IIlTaTiB 1ab0paTOpHBIH ¢ MyhTOH * Phluar c KpervieHUsIMU [j1st TPy30B ¢ biiok
NO/IBWKHBIN * By1oK HenoBKHBINA * HUTE (#/1MHa He MeHee 1,2 M) * 3 LIMIMHAPUYECKUX Ipy3a 13
ctamu macco (100 £ 2) r kKakapld * JluHaMOMeTp MUlaHLLIeTHbIM (Tipesen u3mepeHus 5 H) e
JIuneiika nnactukoBas (gauHa 300 mm) « TpaHCrOpTUP MeTayinyecKuit

HaGop Ne 4 ¢ OneKTpoHHBIA CEKyHJOMEpP C AaTuvkKaMmu (YKOMITIEKTOBAH 3/IeMeHTaMH
NUTaHus) * MarHuToynpas/isieMble TepPKOHOBBbIE JATUMKWA CeKyH/oMepa (aTuYMKu C KpyroBOU
30HOM UyBCTBUTE/ILHOCTH) * MexaHnueckasi ckambd (gyvHa 700 MM) * BpyCoK fepeBsiHHBIN: m =
(50+2r)

Habop Ne5 B coctaB KoMIIeKTa BXOASAT C/ieyroiie Mprubopsl 1 MaTepurassl. * Kamopumerp
» TepmomeTp ¢ Becobl 31eKTpoHHbIE * VI3MepUTebHbIA UWIMHAD (MeH3ypKa) C MO CTaKaHHUKOM
u3 [IBX (06Bém 250 M) * ['py3 OUIMHIPUUYECKHUA U3 a/TFOMUHUEBOTO CTlaBa Maccoi (68 + 2) T ¢
KpIOUKOM * ['py3 Liu/ivHipudecKuii U3 ctaau Maccoit (189 + 2) r ¢ Kproukom

Habop Ne6 ¢ BosbT™MeTp /AByXTIpe/ieibHBIN: TIpeien u3Mmepenus 3 B, 1ieHa feseHns mkamnbl C
= 0,1 B; npegen usmepenus 6 B, 1ieHa fenenus mkansl C = 0,2 B « AMnepmeTp AByXIipe/iebHbIN:
npejen usMmepenuss 3 A, ueHa fesenus wkanel C = 0,1 A; npegen usmepenus 0,6 A, 1jeHa
penenust mkansl C = 0,02 A ¢ Pesucrop R1 conporuBnenuem (4,7 + 0,5) Om ¢ Pesuctop R2
cornpoTusieHueM (5,7 + 0,6) Om ¢ Pe3uctop R3 conpotusnenuem (8,2 + 0,8) Om ¢ Habop u3 3
TIPOBOJIOYHBIX PE3UCTOPOB * JJIeMeHT 3JIeKTpPUUecKou 1ienu (peocTart) conpotvieHruemM 10 Om ¢
Kitou a1 pa3MbIKaHust M 3aMbIKaHUSI 71eKTpyUueckor Lienuy * KommekT npoBozoB * Jlamnouka
HaripsbkeHveM 4,8 B

HabGop Ne8 B coctaB KOMIUIEKTa BXOJAT CJe/IyIOIIye PpUOOPhl U MaTepHasibl ¢ VICTOUHHMK
MIUTAHUS TIOCTOSTHHOTO TOKa, BBITIPSIMUTENb C BXOJHBIM HampsbkeHreM 36+42 B umu 6atapeiiHbiit
610k 1,5+7,5 B ¢ BO3MO>KHOCTBIO PeryMpOBKY BBIXOJHOTO HampspkeHus « Cobuparoiast mH3a 1:
dokycHoe paccrosinve F1 = (100 + 10) mm « Cobupatoriast muH3a 2: GoKycHoe paccTosiHue F2 =



(50 = 5) mm * PacceuBaroijasi vH3a 3 (pokycHoe paccrosinue F3 = —(75 £ 5) mm ¢ JluHelika
nactukoBas (ayvHa 300 MM) * DKpaH cTaslibHOM * Hampapsitoijasi ¢ U3MepuTeIbHOU IIKaIoun
(mmvuaa 730 mm) ¢ Kommnekt mnpoBofoB ¢ Kirou ABYXMO3ULMOHHBIA [Ji1 Pa3MbIKaHUS U
3aMbIKaHUsl 3/IeKTpUYecKor 1enu ¢ OcBeTUTe/lb C WCTOUHMKOM CBeTa HarpsbkeHueM 3,5 B ¢
[MeneBasi quadparma * Cnaiin «Mogens ripeiMeTta» B pelitepe ¢ [Monyuunuuap ¢ [TnaHineT Ha
TIJIOTHOM JIUCTe A4 C KPYrOBBIM TPAHCIIOPTUPOM
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