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I. HOACHUTEJIBHAA 3AIIMCKA

PaGouass mnporpamma yuebHoro mnpeamera «®duszmka» cocTtaBieHa B COOTBETCTBUUM ¢ TpeOoBanusimMu DenepanbHOr0 rocyaapCcTBEHHOTO
00pa30BaTeLHOTO CTaHAApTa OCHOBHOTO 0O0IIero ooOpa3oBaHus, TPEOOBAHUSIMU K pe3ylbTaTaM OCBOCHHS OCHOBHOW OOpa30BAaTEIbHOW MPOTpaMMBbI
OCHOBHOTO 00111er0 00pa3oBaHusl, HA OCHOBE MIPUMEPHOM OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHus M0 y4eOHOMY MPEIMETY
«Du3nkay, aBTOPCKoi paboueil mporpaMmMbl OCHOBHOTO o0miero obpasoBanus no ¢usuke mia 7-9 kiaacco (A.B.I1épeimmkun, E.M. I'ytauk, M., «/Ipodar,
2019 r.) w ucnonw3yercs mias ooydenus ydanuxcs MbOY COIII Nel B 9 a, 6, B, I, 1 kiaccax. Y4eOHbIH npeaMeT «Du3nkay BXOIUT B MPEAMETHYIO
obacth «EcTecTBEeHHO-HAYYHBIE PEIMETHI.

Pabouas nporpamma peanusyercs U BEAETCA M0 YUeOHUKAM:
B 7 xnaccax: YueOnuk: [lepeimkun .M., IBanos A.W. ®usuka. 7 kinacc. «IIpocsemenne», M., 2022.
B 8 knaccax: Yueonuk: Ileppimkun .M., BanoB A.W. ®usuka. 8 kiacc. «IIpocsemenue», M., 2022.
B 9 xnaccax: Yueonuk: [lepeimkun A.B., 'ytauk E.M. ®wusuka. 9 kiacc. 6 -e usj., crepeorurt., «podar», M., 2019.
Bce yuebHuKH pexoMeHn1oBaHbl MuHHCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit @enepariui.

Lenp xypca: obecriedynTh (GOPMHUPOBAHUE y OOYUAIOMIMXCS MPEACTABICHUN O HayYHOW KapTHHE MHpa — BaKHOTO pecypca HayYHO-TEXHHYECKOTO
nporpecca, O3HAKOMJIEHHE oOO0ydJalomuxcs ¢ (U3MYECKUMM M aCTPOHOMHYECKUMH SIBICHUSMH, OCHOBHBIMU MPUHIMIIAMH pPabOThl MEXaHU3MOB,
BBICOKOTCXHOJIOI'MYHbBIX yCTpOI\/JICTB u HpI/I60pOB, PasBUTHUC KOMHGTGHHI/Iﬁ B PCHICHUU MHKCHCPHO-TCXHUYCCKHUX U HAYYHO-UCCIICAOBATCIIBCKUX 3a1a4.
3aznauu Kypca:
pa3BuTHE y 00yUaroIMXCsl PEJICTaBIECHUH O CTPOSHUH, CBOMCTBAX, 3aKOHAX CYLIECTBOBAHMS U JBH)KEHUS MaTEpUH,

OCBOEHHE 00yJaroIUMUCS OOLIMX 3aKOHOB M 3aKOHOMEPHOCTEN NPUPOHBIX SBICHUH,

CO3JlaHK€e yCIOBUM 17151 JOPMUPOBAHUS MHTEIIEKTYaIbHBIX, TBOPYECKHX, IPAXKIAHCKUX, KOMMYHUKAIIMOHHBIX, HTH()OPMAIIMOHHBIX KOMIETEHIHH,
OBJIQ/ICHUE HAyYHbIMH METOJAaMM pEIIEeHUs Pa3IUYHbIX TEOPETUUYECKUX M MPAKTHUECKUX 3aJad4, YMEHUSMH (OpPMYJIHPOBaTh THUIIOTE3bI,
KOHCTPYHUPOBATh, MPOBOJAUTH OKCIICPUMCHTBI, OLICHUBATh U AHAJIM3UPOBATH MOJTYYCHHBIC PE3YJIbTAaThl, COTOCTABIATL UX C 00BEKTUBHBIMU peaniaMun
AKHU3HU.

VYuebnsiii penmer «Pusukay CrocoOCTBYET (HOPMUPOBAHUIO Yy OOYYAIOIIUXCS YMEHUM O€30MacHO HMCIIOBh30BaTh JIA0OpaTopHOE 000pyI0BaHUE,
IPOBOJUTh €CTECTBEHHO-HAYUHBIE MCCIEIOBAaHUSA M SKCHEPUMEHTHI, aHAJM3UPOBaTh MOJYUYEHHBIE PE3yJbTaThl, MPEJACTABIATh U HAYYHO apryMEHTHPOBATh
IMMOJIYYCHHBIC BBIBO/IbI.

Nzyuenue npenmera «Pu3nka» B 4acTu HOPMUPOBAHMS Y 00YHAIOUIMXCS HAYYHOTO MUPOBO33PEHHUS, OCBOCHHUS OOIIEHAYyYHBIX METO/I0B (HaOII01eHHe,
N3MCPCHUC, SKCIICPUMCHT, MO)IeJ'II/IPOBaHI/Ie), OCBOCHHA IMPAKTUYCCKOI0 IMPHUMCHCHHA HAaYYHBIX 3HAaHUH CbI/ISI/IKI/I B XHW3HHU OCHOBAHO Ha MECXKIPEIMCTHBIX
cBi3AX ¢ mnpeameramu: «Matemarukay, «MHbpopmaruka», «Xumus», «buonorusy, «leorpadus», «Oxonorus», «OCHOBB 0€30MaCHOCTH
KHU3HEIeATeNbHOCTHY, «McTopusy, «Jluteparypa» u ap.

B ocHoBHOI mikone pusnka uzyyaercs ¢ 7 nmo 9 xnacc. Ha uzydyenue yueOHOro nmpeamera «pusuka» oTBOIUTCS ¢ 7 Mo 9 kiacc 238 yueOHBIX 4acoB.
B tom uncne B 7, 8 kiaccax mo 68 yueOHBIX yacoB M3 pacyera 2 y4eOHbIX 4yaca B Hezeno U B 9 kiacce 102 ydyeOHBIX yaca U3 pacuera 3 y4eOHBIX yaca B
HEJIeIIO.



IL. IlnanupyemMble pe3yabTaTbl 0CBOCHUSA Y4eOHOI0 MpeaMeTa, Kypca.

JIn4HOCTHBIE Pe3yJIbTAThI:

1) BociuTaHuEe POCCUICKON Tpa)IaHCKON MJIEHTUYHOCTH: MMaTPUOTU3MA, yBaxeHHs! K OTeuecTBy, MPOILJIOE U HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa
Poccuu; oco3Hanue cBOed STHUYECKON MPUHAMJICKHOCTH, 3HAHUE MCTOPHUH, A3BIKA, KYJIBTYpPhl CBOETO HApPOJ/a, CBOETO Kpasi, OCHOB KYJIbTYPHOTO HACJIECAMs
HapoJloB Poccum M 4YeoBeyecTBa; YCBOCHUE T'yMaHUCTUYECKUX, JEMOKPATHYECKUX M TPAJAMIMOHHBIX LIEHHOCTEH MHOTOHAMOHAJIBHOIO POCCHMCKOTO
00111eCcTBAa; BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTHU U J0Jira nepe PoauHoit;

2) ¢popmMupoBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH OOYYaIOLIUXCsl K CAMOPAa3BUTHUIO U CaMOOOpPa30BaHUIO HA OCHOBE
MOTHBAIlMM K OOYYCHHIO W TIO3HAHHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOSHUIO JallbHEHIICH WHAMBUAYAILHON TpaeKTOpuU oOpa3oBaHHsl Ha 0ase
OPUEHTUPOBKH B MHpe mnpodeccuil U NpOoPecCUOHANBHBIX NPEANOYTEHHUI, C y4eTOM YCTONYMBBIX I103HABATEIbHBIX HHTEPECOB, a TAaK)KE€ HAa OCHOBE
(GhopMHUPOBAHUS YBAKUTEIBHOTO OTHOIICHHUS K TPYAY, PA3BUTHSI OIBITA YYACTHUS B COIMATILHO 3HAYMMOM TPY/IC;

3) dopmupoBaHHE IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTUS HAyKH U OOIIECTBEHHOW MPAKTUKH,
YUUTBHIBAIOIIETO COITMAIBHOE, KYIbTYPHOE, I36IKOBOE, JYXOBHOE MHOT'000pa3ue COBPEMEHHOTO MHPA;

4) dbopMUpoBaHHE OCO3HAHHOTO, YBOKUTEIHHOTO M TOOPOXKENATEIHLHOTO OTHOIICHUS K JAPYrOMY YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpE,
S3BIKY, BEpE, TPAKIAHCKOW MO3UIMHU, K UCTOPHUH, KYJIbTYpE, PEIIUTUU, TPATUIUAM, S3bIKaM, IIEHHOCTSIM HapoAoB Poccum u HapoI0B MHpa; TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJIBMU U IOCTUTaTh B HEM B3aUMOIIOHUMAHUS;

5) OcBOEHHE COIMAIBHBIX HOPM, TIPABUJI IMOBEJCHUS, POJicH 1 (JOPM COIMAITLHOW XKU3HU B TPYIIAX U COOOIIECTBAX, BKIIOYAs B3POCIBIC U COLUATHHBIC
COOO0IlleCTBa; Yy4YacTHE B UIKOJIBHOM CaMOYIPABJICHUHM M OOIIECTBEHHON »KHW3HU B MpEJeNax BO3PACTHBIX KOMIIETEHIIMM C y4YeTOM pPErHOHabHBIX,
ATHOKYJIbTYPHBIX, COLIMAIBHBIX M 9KOHOMHUECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAILHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPATIbHBIX MPOOIeM Ha OCHOBE TUYHOCTHOTO BBIOOPA, (popMHUpOBaHIE HPABCTBEHHBIX
YYBCTB U HPABCTBEHHOT'O MOBEIEHHU S, OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM TTOCTYIIKAM;

7) dbopMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHHHM U COTPYIHHUYECTBE CO CBEPCTHHUKAMHM, JETHMH CTapIIero W MIAJIIEr0 BO3pacTa,
B3POCJIBIMH B TIpoliecce 00pa3oBaTebHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIeI0BATENLCKOM, TBOPUECKON U IPYTUX BUIOB IEATEIbHOCTH;

8) dhopMupOBaHUE LIEHHOCTHU 3/I0POBOTO M 06€30MacHOr0 00pasa KU3HH; YCBOCHHE MPABUJI MHIUBUYaTIbHOTO W KOJUIEKTUBHOTO 0€30MacHOTO MOBEICHUS B
YPE3BBIYANHBIX CUTYAIUSIX, YTPOXKAIOITUX JKU3HU U 3JJ0POBBIO JIFOICH, TTPaBUJI TIOBEJACHUS HA TPAHCIIOPTE M HA IOpOrax;

9) ¢opmupoBaHHE OCHOB JKOJIOTUYECKOW KYIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO 3KOJOTHYECKOTO MBIIUICHUS, Pa3BUTHE OIBITA
SKOJIOTUYECKH OPUEHTUPOBAHHON pe(hIEKCUBHO-OIIEHOYHOM U MPAKTUUECKON JEATETbHOCTH B )KM3HEHHBIX CUTYAIUsIX;

10) oco3HaHMe 3HAYEHHsS] CEMBbU B JKM3HM YeNOBEKa M OOIECTBa, MPUHATHE LEHHOCTH CEMEMHOMN >KM3HM, YBAKUTENBHOE U 3a00TIMBOE OTHOIIEHHE K
YqJIcHaM CBOCH CEMBbH;

11) pa3zBuTHE 5CTETUUECKOTO CO3HAHUS YE€PE3 OCBOECHUE XY10KECTBEHHOI0 HAacleausl HapoaoB Poccun 1 Mupa, TBOpUECKON E€ATETbHOCTH A3CTETUUECKOTO
xXapakrepa.

MeranpeamMeTHbie pe3yJibTaThl:



1) yMeHHE CcaMOCTOSITEIBLHO OMPEAEISATh I CBOETr0 OOy4YeHHWs, CTaBUTh W (OPMYIHMpPOBATH Ui ce0s HOBBIC 3aJayd B ydeOe W TO3HABATEIbHOM
JESATENIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH 1T03HABATENBHOMN AEATEIbHOCTH;

2) yMEHHE CaMOCTOATENbHO IUIAHUPOBATh IyTH JIOCTMIKEHUsS LieJied, B TOM YHUCIIe albTepPHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosee >PQPeKTUBHbIE
CHOCOOBI pelIeHus: y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTb CBOM JEHCTBHSA C IUIAHMPYEMBIMU pE3yJIbTaTaMM, OCYLIECTBIATh KOHTPOJIb CBOEH JESITEIbHOCTH B IPOLECCE NOCTHXKEHUS
pe3yabTara, ONpeNeNiaTh CHocOObl JEHCTBHM B paMKax NPEAJIOKEHHBIX YCIOBHA M TpeOOBaHWN, KOPPEKTHPOBATH CBOM JIEHCTBHS B COOTBETCTBHU C
M3MEHSIIOIICHCS CUTyalluei;

4) yMeHHUe OIICHUBATh MPABUIIBHOCTD BBIIOJHEHHS y4eOHOM 3a/1aun, COOCTBEHHBIE BO3MOXXHOCTH €€ PeIICHUS;

5) BilaZicHWE OCHOBAMHU CAMOKOHTPOJISI, CaMOOLIEHKM, MPUHATHS PELICHUH M OCYLIECTBIEHHMS OCO3HAHHOIO BbIOOpa B y4eOHOHl M IO3HABATEJBHOM
JESITEIIbHOCTH;

6) yMeHHe ONpeAessATh IMOHATUSA, CO3JaBaTh OOOOILIEHMs, yCTaHABIUBATb AHAJIOTUH, KJIACCU(PHUIMPOBATH, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUSA U
KpUTEpUU 7S Kiaccu(UKAlUK, YCTaHABJIMBATH NPUYUHHO-CIEICTBEHHBIE CBSI3M, CTPOMUTH JIOTMUECKOE PACCYXIECHHE, YMO3aKIIOUYEHHE (MHIYKTHUBHOE,
JIelyKTUBHOE U 10 QHAJIOTHH) U JIeJIaTh BHIBOJIBI;

7) yMeHH€ CO3/1aBaTh, IPUMEHSThH M TPE0OPa30BhIBATh 3HAKH W CHMBOJIBI, MOJICIIA M CXEMBI JUTSl PEIICHHs yUeOHBIX M MO3HABATEIbHBIX 33/a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue OpraHu30BHIBaTh YI€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIHHOCTh C YUUTENIEM M CBEPCTHUKAMU; padOTaTh MHAMBHIYaTIbHO U B IPYIIIIE:
HAXoJuTh o0llee pelleHHe U pa3pelarh KOHQUIMKTBI Ha OCHOBE COIJIACOBAHUS MO3UIMHA M ydyeTa HMHTEPEcoB; (OPMYIMPOBATH, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHEHUE;

10) ymeHHe OCO3HAHHO HCIIOJIb30BaTh PEUYEBHIC CPEICTBA B COOTBETCTBUHU C 3ajJadeii KOMMYHUKALUU JUIsl BBIPDAKEHHMS CBOMX YYBCTB, MbICIEH U
NOTPEOHOCTEH; MIIAHUPOBAHUS U PETYIISILIUKM CBOEH AESITEIbHOCTH; BIaIEHUE YCTHOM U MMUCbMEHHOW PeUbl0, MOHOJIOTMYECKONH KOHTEKCTHON PEYblo;

11) dopmupoBaHne M pa3BUTHE KOMIIETEHTHOCTH B 00JAacTH MCHOJIb30BaHUA HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (nanee WKT-
KOMIIETEHIIMH ); pa3BUTUE MOTUBALIMHU K OBJIAJICHUIO KYJIbTYpOH aKTUBHOTO TOJIb30BAHUSI CJIOBAPSIMU U IPYTUMH TOMCKOBBIMH CHCTEMAaMU;

(B pexn. IIpukaza MunobOpnayku Poccun ot 29.12.2014 N 1644)
12) popmupoBanue 1 pa3BUTHE SKOJIOTMUYECKOI0 MBIIUIEHHS, YMEHUE IPUMEHSTh €r0 B N03HABAaTEIbHOW, KOMMYHUKATUBHOMN, COLIMAIbHON IPAKTUKE U
npodeccuOHaIBLHON OPUEHTALHH.

IIpenmeTHbIe pe3yabTaThI:

N3yuenue npeametHoit obaactu "EcTecTBeHHOHAYUHbIE ITpeIMeThl" 00eCeunBaeT:

1. ¢opmupoBaHue IETOCTHON HAYYHOW KapTUHBI MUPA;

2. TOHMMAaHHE BO3PACTAIOUIEH POJIM €CTECTBEHHBIX HAYK U HAYYHBIX MCCIIEJOBAaHUIM B COBPEMEHHOM MUPE, IOCTOSHHOTO MPOLIEcca IBOJIIOLMY HAYYHOTO
3HAHMS, 3HAYUMOCTU MEXYHAPOIHOTO HAYYHOI'O COTPYIHUYECTBA;

3. oBIaJieHHE HayYHBIM MOAXOA0M K PEIICHUIO Pa3IMYHBIX 3a7a4;

4. oBianeHue yMeHUsMHU (POPMYIUPOBATh TUIIOTE3bl, KOHCTPYUPOBATh, IPOBOJUTH SKCIIEPUMEHTHI, OLIEHUBATh MOJTYyYEHHbIE PE3YIbTAThI;

5. OBJaJeHHE YMEHUEM COMOCTABIAThH KCIIEPUMEHTAIBHBIEC U TEOPETUYECKHE 3HAHUS ¢ 00BEKTUBHBIMU PEATHSIMU KU3HH;
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6. BOCIHMTaHHE OTBETCTBEHHOTO M OEPEKHOT0 OTHOILIEHUS K OKPYXKAIOILEH Cpene;

7. OBIaJeHUE SKOCHCTEMHOM TMO3HABAaTEJIbHON MOJENIbI0 U €€ MPUMEHEHHE B LEJAX MPOrHO3a HKOJOTUYECKUX PHUCKOB IS 3/I0POBbS JIIOJEH,
0€30MacCHOCTH JKU3HU, Ka4eCTBA OKPYXKAIOIIEH Cpe/ibl;

8. 0CO3HAaHUE 3HAUUMOCTH KOHLIEIIUU YCTOWYUBOTO Pa3BUTHS;

9. ¢dopmupoBanue ymenuit Oe3omacHoro U 3¢G(HEKTUBHOIO HCMIOJIb30BAaHUS JIAOOPATOPHOro OOOpPYAOBaHUS, MPOBEACHUS TOYHBIX HM3MEPEHUN H
aJICKBATHOW OIICHKU TIOJNYYCHHBIX pE3YJIbTATOB, MPEACTABICHUS HAYYHO OOOCHOBAHHBIX apPryMEHTOB CBOHMX JCHCTBHI, OCHOBAaHHBIX Ha
MEXIPEIMETHOM aHalln3e yUeOHBIX 3aj1au.

IIpenmeTHbIe pe3yabTaThbl H3y4YeHHsI Y4eOHOro npeaMera «@U3UKa» OTPAKAIOT:

1) ¢dopMupoBaHue mnpeacTaBIeHUN O 3aKOHOMEPHOW CBS3M M IIO3HABA€MOCTH SIBJICHUH MpPHUPOJbl, 00 OOBEKTUBHOCTHM HAY4YHOTO 3HAHUS; O
cucTeMoobpa3yromeil posu GU3NKK ISl Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI; HAYYHOTO MUPOBO33PEHUS KaK pe3yinbTaTa H3y4eHHUs
OCHOB CTPOCHMSI MaTepUH U (PyHJAMEHTAJIbHBIX 3aKOHOB (DPU3UKU;

2) ¢dbopmMHupoBaHHE NEPBOHAYAIBHBIX TNPEICTABICHUH O (PU3UUECKON CYIIHOCTH SIBICHUH NMPHUPOIBI (MEXaHHUECKUX, TEIUIOBBIX, DJIEKTPOMATHUTHBIX U
KBAaHTOBBIX), BHJIaX MaTepuM (BEIIECTBO U IMOJIE), ABMKEHHM KaK CIIOCOOE CYLIECTBOBaHMsI MAaTEpUH; YCBOCHUE OCHOBHBIX HJEH MEXaHHKH, aTOMHO-
MOJICKYJISIPHOTO YYE€HHUSI O CTPOSHHUH BEIIECTBA, YIIEMEHTOB AJICKTPOAMHAMUKY U KBAHTOBOH (DPM3UKH; OBJIAJICHUE TIOHATHIHBIM alllapaToM U CUMBOJIMYECKIM
A3BIKOM (PU3HKH;

3) mnpuoOpeTeHHe oOmnbiTa NPUMEHEHHWS HAayYHBIX METOJOB IIO3HAHMWS, HAOMIOJACHUS (HU3MUECKUX SBICHUH, NPOBENEHHUS OIBITOB, IPOCTHIX
9KCHEPUMEHTAJIbHBIX WCCICAOBAHUM, MPSAMBIX M KOCBEHHBIX HM3MEPEHHH C MCIOJb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX H3MEPUTENbHBIX HPUOOPOB;
MOHMMAaHNE HEN30EKHOCTH MOTPEITHOCTEH JIFOOBIX U3MEPEHMUI;

4) noHnMaHue (PU3NYECKHX OCHOB M HPUHIMIOB JEHCTBHs (pabOThI) MAIIMH MU MEXaHU3MOB, CPEJCTB IMEPEIBMXKEHUS M CBSA3H, OBITOBBIX HPUOOPOB,
IPOMBIIIIEHHBIX TEXHOJIOTHYECKUX IPOLECCOB, BIHUAHUS MX HAa OKPYKAIOLIYIO Cpelly; OCO3HAHHME BO3MOKHBIX NMPUYUH TEXHOTEHHBIX M IKOJIOTMYECKUX
KaTacTpod;

5) oco3HaHuE HEOOXOAMMOCTH MPUMEHEHUS TOCTHKEHUN QU3UKHU U TEXHOJIIOTUH JUIsl palliOHAIbHOTO IPUPOI0NOIb30BaAHUS;

6) oBnajeHNe OCHOBaMHM 0€30MaCHOT0 HCHOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX AJIEKTPUYECKMX M MArHUTHBIX TOJIEH, 3JEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U MCKYCCTBEHHBIX HOHU3UPYIOLINX U3JIy4€HUN BO M30€KaHue UX BPEJAHOI0 BO3JEHCTBHS Ha OKPYIKAIOIIYIO CpEAy U OPraHu3M
YEII0BEKA;

7) pa3BUTHE YMEHMSI IUIAHUPOBATh B ITOBCEIHEBHOM U3HU CBOM JICHCTBUS C IPUMEHEHHUEM TMOIYYEHHbBIX 3HAaHUI 3aKOHOB MEXAHUKHU, dJIEKTPOIUHAMUKH,
TEPMOJIMHAMMKH U TETIJIOBBIX SIBJICHUH C LENbI0 COEPEKEHMS 310POBbS;

8) ¢dopMupoBaHHE TpPEACTABICHUN O HEPALMOHAIBLHOM MCIIOIb30BAaHUM MPUPOIHBIX PECYPCOB U SHEPIUHU, 3arpsiI3HEHUH OKpPYXKAIoIIeH cpeabl Kak
CJIEJICTBUE HECOBEPILIEHCTBA MAIIMH U MEXAHU3MOB;

9) g oOydaromMxcs C OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: BJIaJICHUE OCHOBHBIMHU JOCTYIHBIMH METOJIaMHU HAy4YHOTO TIO3HAHUS,
UCIIOJIb3YyEeMBIMU B (pM3UKE: HAOII0/IeHUE, ONMCAaHNe, U3MEPEHUE, IKCIIEPUMEHT; YMEHHUE 00padaThIBaTh pe3yabTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTD
MEXy PU3NYECKUMU BEIMYUHAMU, OOBICHATH NOJTyYE€HHBIE PE3YIbTaThl U JI€TIaTh BHIBObL;

(. 9 BBenen IIpuxkazom Munobpuayku Poccuu ot 31.12.2015 N 1577)



10) nns oOydaromuXcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: BJaJIeHHE JOCTYIHBIMH METOJAMHU CaMOCTOSITENIbHOTO MJIaHHUPOBAaHUS U
npoBeieHUsT (PU3UUECKUX SKCIIEPUMEHTOB, OIMCAHUS W aHaJHM3a MOJIyYeHHOW W3MEpUTENbHOW MH(pOpPMALUU, ONpPEeNeHHsT TOCTOBEPHOCTH IOJIYYE€HHOTO
pe3ynbrara;

(nn. 10 BBenen Ilpukazom Munoopnayku Poccun ot 31.12.2015 N 1577)

11) ans cinensix U ca0OBUASIIMX O0yUYaAIOIIUXCS: BIaJICHUE IPaBUIIaMu 3anucu Gpu3andeckux Gopmyn peabedHO-TOUeuHOM crucTeMbl 00o3HaueHui J1.
bpaiins.

(rm. 11 BBenen Ilpukazom MunoOpHayku Poccun ot 31.12.2015 N 1577)

BbINyCKHUK HAYYUTCS:

e CoOOAaTh IpaBuia OE30IIaCHOCTH U OXPaHbl TpyJa NpH padoTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYL0BAaHHEM;

® [IOHMMATh CMBICII OCHOBHBIX (PM3NYECKUX TEPMUHOB: (pU3HUecKoe Teno, GU3NYecKoe ABIeHUE, PU3NUECKas BeJINYMHA, €IUHHUIIBI U3MEPEHHUS;

® pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO pPEIIUTh HpPU IMOMOIIM (PU3MYECKMX METOJOB; aHAIW3UPOBATH OTIENIbHBIE ATalbl MPOBEACHUS
UCCJIEJOBAaHUM U UHTEPIIPETUPOBATh PE3YJIbTAaThl HAOJIOIEHUN U OIBITOB;

® CTaBUTh OIBITHI MO HMCCIECJOBAHUIO (PU3MUECKUX SBICHUA WM (U3NUYECKUX CBOWCTB TeJ 0€3 MCHOJIB30BAHMA TMPSAMBIX M3MEPEHHIA; TPH 3TOM
bopmynupoBath npodieMy/3aiady y4eOHOro SKCIEpUMEHTa; COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOI0 000pYJ0BaHUS; MPOBOAUTE OMNBIT U (OPMYIUPOBATH
BBIBO/IbI.

[Tpumeuanue. [Ipu npoBeneHuM wuccieqoBaHUS (PU3MUECKUX SBICHUN HM3MEpHUTEIbHbIE MPUOOPHI MCIOJIB3YIOTCS JIMIIb KaK JAaTYUKU HU3MEPEHUs
(Gu3nyecKuX BEIMYMH. 3allUCH NTOKa3aHUM NPSIMbIX U3MEPEHUI B 3TOM cilydae He TpedyeTcsl.

® [IOHMMATh POJIb SKCIIEPUMEHTA B [TOJIyUEHUN HAyYHOU MH(OpMaLUK;

® IPOBOAMTH MpPSIMbIE U3MEPEHMs (PU3MUECKUX BEIMUYMH: BPEMs, PACCTOSHHUE, Macca Teia, 00beM, cuia, TeMmreparypa, aTMOC(hEepHOe TaBJIEHUE,
BJIQXKHOCTb BO3/yXa, HAIPsDKEHUE, CHJIa TOKA, paJuallMoHHbIN QOH (C HCIOIb30BaHUEM JO3UMETPA); IPU STOM BBIOMPATh ONTUMAIbHBIA CIIOCOO U3MEPEHUS U
MCIIOJIb30BaTh IIPOCTEUILINE METOABI OLIEHKH ITOTPEIIHOCTEN N3MEPEHUH.

[Tpumeuanue. Jlro6as yuebHas nporpamMma J0KHA 00ecriedrBaTh OBJIaI€HUE IPSIMBIMU U3MEPEHHUSIMH BCEX MEPEUUCIICHHbBIX (PU3MUECKUX BEIMUUH.

® TIPOBOJAUTH HMCCIEIOBAHUE 3aBHCUMOCTEH (PM3MUYECKUX BEIMYUH C HCIIOJIb30BAHHUEM IPSAMBIX W3MEPEHUI: MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh Pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH B BUAE TaOIMIl U IpaUKOB, 1eaTh BBIBO/IBI 110 pe3ybTaTaM UCCIeI0BaHMs;

® IPOBOAMTH KOCBEHHbIE M3MEpPEHMs (PU3MUYECKMX BEJIWYHMH: NPH BBIIOJHEHUH H3MEpPEHHH cOoOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY, CIEIys
IPEJUI0KEHHOW MHCTPYKIIMH, BBIYUCIIATH 3HAUYEHHE BETMYMHBI U aHAJTM3UPOBATh MOJyUYE€HHBIE PE3YJIbTAThl C YUYETOM 33aJaHHON TOYHOCTH U3MEPEHUI;

® aQHAJIM3UPOBATh CUTYallUH NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IMPOSBICHUE W3YUYEHHBIX (DU3MUECKUX SIBICHUN WU
3aKOHOMEPHOCTEN U MPUMEHATh UMEIOLINeCs 3HaHU I X OOBSICHEHUS;

® [IOHUMATh IMPUHIMIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB, YCIOBUS UX O€30MACHOTO MCIIOJIB30BaHMs B IOBCEAHEBHOM KHU3HH;

® JCIIOJIB30BATh MPHU BBINOJHEHUH YYEOHBIX 3a/1a4 HAyYHO-IOMYJISIPHYIO JUTEpATypy O (PU3MUYECKUX SBICHMSAX, CIIPABOYHBIE MAaTE€pHUaibl, PECYpPChI
Nurtepner.

BbIyCKHUK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH:

® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008AHUL, PONb (UIUKU 6 pACUUPEHUU NpeocmasieHuti 06 OKpyJcarwem mupe u ee 6K1a0 6 YiyduieHue
Kauecmea JdCUsHu,



® UCNONbL306AMb NPUEMbl NOCMPOEHUS PUIULECKUX MOOeell, NOUCKA U (OPMYTUPOSKU OOKA3AMENbCME BLIOGUHYMbIX 2UNOME3 U MEeOPemudecKux
8160008 HA OCHOBE IMNUPUUECKU YCNAHOBNEHHBIX (PaAKMO8,

® CpasHusamb MOYHOCMb UMEPEHUs PUBUUECKUX BeUYUN NO BEIUYUHE UX OMHOCUMENLHOU NOSPEULHOCIU NPU NPOBEOECHUU NPAMbIX USMEPEHULL

®  CaMOCMOAMENbHO NPOBOOUMb KOCEEHHbIE UIMEPEHUS U UCCAe008AHUS PUUUECKUX 8ENUUUH C UCNONb308AHUEM DASIUUHBIX CNOCOD08 UIMEpeHUs
Qusuueckux 6enuyuH, GblOUPAMb CPEOCMEA USMEPEHUs C YUemoM HeoOXOOUMOU MOYHOCMU U3MepeHUul, 060CHO8bI8amMb 6blOOp cnocoba umepenus,
aA0eK8amHo20 NOCMAsIeHHOU 3a0aye, NPo8OOUMb OYEHK)Y 00CMOBEPHOCMU NOLYYEHHBIX PE3YIbmMamos;

®  BOCNPUHUMAMb UHPOPMAYUIO PUUUECKO20 COOEPIAHCAHUS 8 HAYUHO-NONYAAPHOU JUmepamype u cpeocmseax Maccogou uH@dopmayuu, KpumuyeckKu
OYeHUBaAMb NOLYUEHHYIO UHGOPMAYUIO, AHATUSUPYA ee CO0epICcanue U OaHHble 00 UCOYHUKE UHGOPpMAayULL,

® (C030a6amv CcOOCMEEHHbIE NUCLMEHHbIE U YCMHble COOOWEHUs O QU3UYECKUX A6NeHUAX HA OCHO8e HEeCKONbKUX UCMOYHUKOS8 UHGOpMayuu,
CONpoB0ICOamb 8bICMYNICHUE Npe3eHmayuel, y4umsvleds 0COOeHHOCMU ayOUmopuu c6epCmHUKOS.

Mexanu4yeckue siBJICHHS

BbpInyCKHUK Hay4YuTCH:

® pACIIO3HABAaTh MEXAHUYECKHE SIBJICHUS U OOBSACHATH Ha OCHOBE UMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCIIOBUS NMPOTEKAHMSI ITUX SBJICHUM:
PaBHOMEPHOE M HEPAaBHOMEPHOE JBUKCHHME, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJUHENHOE IBUKEHUE, OTHOCUTEIbHOCTh MEXAHUYECKOIO JIBUIKCHMS,
CBOOOIHOE TIaJICHHE Tell, PABHOMEPHOE JBMKEHUE MO OKPY)KHOCTH, HHEPIIHS, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE ABIIKEHHE, TIepeiadya JaBICHHS TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH M razaMu, atMoc(epHoe J1aBjeHue, IIaBaHUe TeJ, pAaBHOBECHE TBEP/IbIX TeJl, UMEIOIIUX 3aKPEIUIEHHYIO OCh BpallleHus, KojedaTeabHoe
JIBUKEHHE, PE30HAHC, BOJIHOBOE ABUKEHUE (3BYK);

® OIUCHIBATh M3YYCHHBIC CBOMCTBA TNl M MEXAHWYECKHE SBICHHS, UCTIONB3YS (PU3NUYECKHE BEIMYUHBI: ITyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
nepuoJi oOpalleHus, Macca Tela, IJIOTHOCTh BEIIEeCTBa, Cuila (CHJIa TSDKECTH, CHIa YIPYroCTH, CUjia TPEHHs), JaBJI€HUE, UMIIYJIbC Tesla, KHHETHYecKas
9HEprusi, MOTEHLMAJIbHAs SHEprus, MexaHudeckass padbora, MexaHuudeckas MoiHocTb, KIIJ[ mpu coBepuieHunu paboThl ¢ HCHOJIB30BAaHUEM IPOCTOTO
MeXaHU3Ma, cuja TPeHUs, aMIUTUTY/a, IEPUOJI U 4acToTa KoieOaHui, JJIMHA BOJIHBI M CKOPOCTh €€ paclpOCTPaHEHU I; IPH OMUCAHUU MPABUIIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI UCIIOJIb3YEMBIX BEJIMYMH, X 0003HAYEHUS U €UHUIIBI U3MEPEHUs, HaXOUTh (POPMYJIbI, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUUUHY
C IpYTMMH BEJIMYMHAMMU, BBIUUCIIATE 3HAUeHUE (PU3MUecKol BEINUMHBI,

® aHAJIM3UPOBATHh CBOWCTBA TeJ, MEXAaHHUUYECKHE SIBJICHHMS U IPOLECCHI, UCHOJIb3ysd (U3NYECKHE 3aKOHBI: 3aKOH COXPAHEHMs SHEPruH, 3aKOH
BCEMUPHOI'O TATOTEHMsI, IPUHLIMI CYNEPIIO3ULINY CUJT (HaxoxJeHue paBHozeicTBytomeit cuibl), I, II u Il 3axonst HetoTOHA, 3aKk0H coXpaHeHUs UMIYJIbCa,
3akoH ['yka, 3akoH [lackas, 3akoH ApXxuMezaa; Ipy ATOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BHIPAKEHUE;

® pa3aMyaTh OCHOBHBIE MPU3HAKU U3YyYEHHBIX (PU3NUECKUX MOJIENeH: MaTepraibHas TOUKa, MHEpLHAIbHas CHCTeMa OTCUETa;

e pelaTh 3aJa4u, UCONb3Ys (PU3HUECKUE 3aKOHBI (3aKOH COXPAHEHHs SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHMS, MPUHLUN cyneprno3unuu cui, I, I u
IIT 3akonsl HproTOHA, 3aKOH coxpaHeHHUs UMITylibca, 3akOH ['yka, 3akoH Ilackains, 3akoH Apxumena) U (opMyJsibl, CBA3bIBAIOIIUE (PU3NUECKHE BEIUYUHBI
(yTh, CKOpOCTb, YCKOpEHHE, Macca Teja, IUIOTHOCTh BEIIECTBA, CUJA, JABJICHHWE, UMIYJIbC Tejla, KWHETHYEeCKass HHEprus, MOTECHIUAJIbHAs YHEeprus,
MexaHuuyeckas pabota, MexaHudeckass mMomHocTh, KIIJl mpocroro mexanusma, cujia TPEHUS CKOJIbKEHUS, KOOPOUIMEHT TPEHHs, aMIUTUTYAa, MEePHOI U
qacToTa KoJeOaHWH, JJTMHA BOJIHBI U CKOPOCTh €€ PAcHpOCTpPaHEHHs): HAa OCHOBE aHajM3a YCIOBHs 3aJaud 3alHChIBaTh KPaTKOE YCIOBHUE, BBIIENIATH
busnyeckue BEIWYUHBI, 3aKOHBI U (OPMYJbI, HEOOXOAMMBIE ISl €€ pPEeLIeHHs, MPOBOAUTH pacueThl U OLEHUBATh PEATbHOCTh MOJIYYEHHOIO 3HAYE€HUs
(bu3nUecKoil BETMUUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:



® UCNONBL306AMb 3HAHUA O MEXAHUYECKUX ABNeHUAX 6 NOBCEOHEBHOU MHCU3HU 015 obecneuenus Oe30NAcCHOCMU Npu obpawjeHuu ¢ npubopamu u
MeXHU4eCcKUMU YCmpoucmeamu, O COXpaHeHUus 300p06bsl U COONOOEHU HOPM IKOIO2UYECKO20 N0Be0eHUsl 8 OKpyxcaroueli cpede; npugoounms npumepbl
APAKMUYECKo20 UCNONb308AHUSL (PUBUYECKUX 3HAHUL O MeXAHUYECKUX SGNeHUSAX U QUIUYECKUX 3aKOHAX, NpUMepbl UCHONb308AHUSL B80300HOBIAEMbIX
UCTNOYHUKOS8 SHEP2UU, IKONOSUYECKUX NOCTeOCBUL UCCIe008AHUS KOCMUYECKO20 NPOCMPAHCME,

® paziuuams 2paHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOwull xapakmep (QYHOAMEeHMANbHbIX 3AKOHO8 (3aKOH COXPAHEeHUs
MeXaHU4ecKoll dHepeull, 3aKOH COXPAHEeHUs UMNYIbCA, 3AKOH 8CEMUPHO20 MALOMEHUS) U OSPAHULEHHOCb UCNOIb308AHUSA YACMHbIX 3aKOHO08 (3akoH I VKa,
Apxumeoa u 0p.);

®  HAXOOUMb A0EKBAMHYIO NPEOJIONCEHHOU 3a0aue Pu3uUUecKyro Mooeilb, paspeuams npooaemy KaKk Ha OCHOBe UMEOWUXCSA 3HAHUL NO MeXaHUKe ¢
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memoo08 OYeHKU.

TenJioBble sBJICHUSA

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh TCIUIOBBIC SBJICHHUS W OOBSICHITH Ha 0a3e MMCIOIIMXCS 3HAHUN OCHOBHBIC CBOWCTBA WJIM YCIIOBHUS TPOTCKAHUS JTUX SIBIICHUH:
mubdy3us, u3meHeHrne oObemMa Tel MPH HarpeBaHWU (OXJIAXKIEHUHU), OOJbIIas C)KMMAEMOCTh ra3oB, Majas CKUMAEMOCTh >KMJKOCTEH W TBEPIBIX T,
TEIUIOBOE PaBHOBECHE, WCIApEHUE, KOHJCHCAIWsl, IUIABJIICHUE, KPUCTAUTM3ANNS, KUIIEHUE, BIAXKHOCTh BO3JyXa, Pa3UYHBIC CIIOCOOBI TEIUIONepeaadn
(TemIoNnpOBOHOCTh, KOHBEKIIUS, U3IYyUCHHE), arperaTHble COCTOSHUSI BEIIECTBA, MOTJIOUICHHE SHEPTrUU MpU UCHAPEHUU >KUJIKOCTH W BBIICICHUE €e MpHU
KOHJICHCAIIUHU T1apa, 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBIICHUS;

® OIKCHIBATh M3YYCHHBIC CBONCTBA TE W TEIUIOBBIC SIBIICHUS, WCIIOJIB3YS (PU3NYCCKUE BEIUYHHBI: KOJUYECTBO TEIUIOTHI, BHYTPCHHSISI JYHEPTHS,
TEMIIEpaTypa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, yENbHAs TEIUIOTa TUIABIICHUWS, yHAEIbHAs TEIUIOTa MapooOpa3oBaHUSs, YyICIbHAS TEIUIOTa CTOPaHUs
TOTIMBA, KOA((UIIMEHT MOJIE3HOTO ACHCTBHSI TEIIOBOTO IBUTATElIs; PU ONMKMCAHUN MPABUIIBHO TPAKTOBATH (PU3UYECKHUIT CMBICIT HCIIOIB3YEMbIX BEITUYHH, UX
0003HAYCHHSI M CTUHUIBI U3MEPEHUS, HAXOJUTh (DOPMYJIBI, CBSA3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMHU BEIMYWHAMH, BBIUYUCISTH 3HAYCHUE
bu3nYECKOil BETUYMHBL;

® aHAIM3UPOBATH CBOMCTBA TEJ, TEIUIOBBIE SBICHUS M IMPOIECCHI, UCIIONb3ysS OCHOBHBIE MOJIOKEHUS aTOMHO-MOJEKYISIPHOTO YUEHHUS O CTPOCHHH
BEIIECTBA U 3aKOH COXPAHCHHUSI SHEPTUU;

® pa3IMYaTh OCHOBHBIC IPU3HAKU U3yUEHHBIX (U3NICCKUX MOJICIICH CTPOCHHUS Ta30B, JKUIKOCTCH U TBEP/IBIX TEIT;

® TIPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCITOIB30BaHMS (PH3NICCKUX 3HAHUIN O TETUIOBBIX SBIICHUSX;

e pemaTh 3a/1a4M, UCIOJIb3Ysl 3aKOH COXPAHEHUS YHEPTHH B TEIUIOBBIX MpoIeccax U (OPMYIIbI, CBI3BIBAOIINE (GU3HUSCKUE BEIIMYUHBI (KOJIUICCTBO
TEIUIOTHI, TeMIIepaTypa, yZAellbHas TEMJIOEMKOCTh BEIIEeCTBA, yAeNbHAs TEIJIOTa IJIaBJICHMs, yJelbHas TeIJioTa MapooOpa3oBaHus, YAeNbHAas TEIuioTa
CrOpaHus TOIUTHBA, KOA((MUIIMEHT TOJIE3HOTO JACUCTBUS TEIJIOBOTO JBUTATENS): HA OCHOBE aHAJIM3a YCJIOBHUS 33/1a4M 3aITUChIBATH KPATKOE YCIIOBHE, BBIICISATh
busznyeckue BENUYUHBI, 3aKOHBI U (OpPMYJBI, HEOOXOAMMEBIE ISl €€ pPEelIeHHs, MPOBOAUTH pPacueThl U OILEHUBATH PEATbHOCTh MOJIYYEHHOTO 3HAYEHUs
(bU3UYECKON BEIIMUNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUA O MENIOBblX AGNEHUAX 8 HNOBCEOHEeBHOU OJiCU3HU Ol obecneuenus 0Oe30nacHocmu npu odpawjenuu ¢ npubopamu u
MeXHU4eCcKUMU YCMpoUCcmeamu, O COXpAHeHUs 300p06bsl U COONIO0EHUS HOPM IKONOSUYECKO20 NOBeOeHUsl 8 OKpYJcalowell cpeoe;, npusooums npumepbl
9KOJI02UYECKUX NOCIeOCMBULL pabombl 0guzamenell 6HYmMmpeHHe20 C2OpaHus, Mena08bIX U UOPOINEKMPOCMAHYUL,

®  pazIuuamv 2paHuybl NPUMEHUMOCU DUIUYECKUX 3AKOHO8, NOHUMAMb 6ceoOwull xapakmep QYHOAMEHMAaNIbHbIX (QU3UYECKUX 3aKOHO8 (3aKOH
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COXpaHeHUs IHep2UU 8 MEeNna08bIX NPOYECCax) U 02PAHUYEHHOCHb UCNONb308AHUSL YACHBIX 3AKOHO8;

® HAXo00uUmMb A0eK8AMHYIO NPEeONIONCEHHOU 3adaue (u3u4eckyro Moo0elsb, pazpeulams npoodnemMy KaK HA OCHO8e UMEIOWUXCSA 3HAHULL O MeNnnio8blx
ABNEHUAX C UCNONIb30GAHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOWU Memooos OYeHKU.

DJiIeKTpuYecKHe 1 MATHUTHbIE SIBJIeHUS

BbInycKHUK HAYYHTCS:

® pACIIO3HABATH AJICKTPOMATHUTHBIC SIBICHUS U OOBSICHATH HA OCHOBE MMCIOIIMXCS 3HAHWN OCHOBHBIC CBOMCTBA WMIIM YCJIOBHS TMPOTCKAHUS ITHUX
SBJICHUU: DJIEKTpU3alMsl Tell, B3aUMOJCHCTBHE 3apsiioB, AJIEKTPUYECKUN TOK W €ro JAeWCTBUSA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJCHCTBUE
MarHuTOB, AJICKTPOMATrHUTHAs WHAYKIMS, ACHCTBME MArHUTHOIO IOJS Ha MPOBOJAHMK C TOKOM M Ha JBMIXKYILYIOCS 3apsSHKEHHYIO YacTHUIly, JACHCTBUE
AIEKTPUYECKOTO TOJISl HA 3apSHKEHHYIO YacTHILY, AJIEKTPOMArHUTHBIE BOJHBI, MPSMOJIUHEITHOE paclpoCcTpaHEeHHE CBETa, OTPAKEHUE U MPEJOMIICHHE CBETa,
JUCIIEPCHUsl CBETA.

® COCTaBISITh CXEMBI AJIEKTPHUUECKUX IIETIeH C MOCIIEAOBATEIbHBIM M NapaJlIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, pasjifyasi yCIOBHBbIE 0003HAUCHUS
3JIEMEHTOB JIEKTPUUECKHX IeTNel (MCTOYHUK TOKa, KIII0Y, Pe3UCTOP, PEOCTaT, JaMIIOYKa, aMIIEpPMETP, BOJILTMETD).

® UCMOJb30BaTh ONTUYECKUE CXEMBI JUIS MOCTPOCHUS U300payKEHUH B MIIOCKOM 3epKalie M COOMparolIei TuH3e.

® ONUCHIBATh M3yYCHHBIC CBOWCTBA TENl M 3JEKTPOMATHUTHBIC SIBIICHUS, UCIOJIB3Ys (U3MUYECKHE BEIMYUHBI: AJIEKTPUUYECKUN 3apsij, CHlia TOKa,
JNEKTPUUYECKOE HAIPSIKEHHUE, DIIEKTPUYECKOE COMPOTHBICHUE, YJCIBbHOE COMPOTUBICHHE BEIIECTBA, pabdOTa 3JIEKTPUYECKOTO IO, MOIIHOCTh TOKa,
(GhOKyCHOE PacCTOSIHHE W ONTHUYECKAasl CUJjia JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; IPH OMHCAaHUU BEPHO TPAKTOBATH
buznyecKuit CMBICT UCIIOJIb3YEMbIX BETMYHMH, NX 0003HAYEHUS U €UHHIIBI U3MEPEHUS; HaXOUTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEINYNHY
C APYTMMH BEIMYUHAMM.

e aHAJIM3UPOBATH CBOWMCTBA TEJ, AIEKTPOMArHUTHBIEC SIBJIECHUS U MPOLIECCHI, UCIONb3Ysl (PU3NUYECKUE 3aKOHBI: 3aKOH COXPAHEHMs 3JIEKTPUUECKOIO
3apsga, 3akoH Oma s ydacTka nenu, 3akoH Jxoyns-JleHma, 3akoH NPSIMOJIMHEMHOTO paclpOCTpaHEHHs] CBETa, 3aKOH OTPaKeHUs CBETa, 3aKOH
IPEJIOMJICHUS CBETA; PU 3TOM pa3inyarh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €0 MaTEMaTUYECKOE BhIPAXKEHHUE.

® T[IPUBOJUTH IPUMEPHI MPAKTUUECKOTO UCIIOIH30BAHUS (PU3NUECKUX 3HAHUH O DIIEKTPOMATHUTHBIX SIBJICHUSX

e pelaTh 33Ja4u, UCIOJIb3YS (hrU3nUecKkue 3aKoHbI (3akoH OMa JuIsl ydacTka 1enu, 3akoH Jxoyns-JIeHna, 3aKoH NpsSMOJIMHEHHOTO pacpOCTpaHEHus
CBETa, 3aKOH OTPAKECHMsI CBETA, 3aKOH IPETOMIICHUSI CBeTa) U (OPMYIIbI, CBSA3bIBAIONINE (PU3NUECKHUE BETUYHMHBI (CHIIa TOKA, DJIEKTPUYECKOe HAMpPsKEeHUE,
IEKTPUUYECKOE CONPOTHUBIIEHUE, YAEIbHOE COMPOTUBIICHNE BEIIECTBA, pad0Ta 3JIEKTPUUYECKOIO MOJIs, MOIIHOCTh TOKa, (JOKYCHOE PAcCCTOSTHUE U ONTHYECKAs
CHWJIa JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, (DOPMYIIBI pacyeTa dJIeKTPUUECKOTO COMTPOTUBIICHHS P TOCIIE0BATEILHOM
U MapajuieIbHOM COEMHEHNHU MPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4 3aMMChIBATh KPAaTKOE YCIOBUE, BBIICISTH (DU3NUECKUE BETUUYUHBI, 3aKOHBI
U GopMyIbl, HEOOXOIUMBIE IS €€ PEUICHHS, POBOUTH PACUEThl U OIIEHUBATh PEATbHOCTh MOJYYEHHOTO 3HAUEHUS (PU3NYECKOM BETUUHUHEI.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONBL3068aMb 3HANHUS 00 INEKMPOMASHUMHBIX AGNIEHUSAX 8 HOBCEOHEBHOU JHCUSHU O obecneyeHus 6e30nacHocmu npu obpawjenuu ¢ npubopamu u
MeXHUYeCKUMU YCIMPOUCMBAMU, Ol COXPAHEHUs 300P08bs U COONI0OEHUS HOPM IKON0SULECKO20 NOBEOeHUs 68 OKpycaowel cpede;, npusooums npumepsl
BNUAHUSL INEKMPOMASHUMHBIX U3TYYEHULL HA HCUBbLE OP2AHUZMYI;

® pasziuuams paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOwull xapakmep QYHOAMEeHMANbHbIX 3A4KOHO8 (3aKOH COXPAHEeHUs
INEKMPUYECKO20 3aps0a) U 02PAHUYEHHOCMb UCNONIb308ANUS YACTIHBIX 3AKOHO08 (3akon Oma 0ns yuacmka yenu, 3akoH J{ocoyna-Jlenya u op.);

® UCNONBL306AMb NPUEMbl NOCMPOEHUS PUUYUECKUX Mooenell, NOUCKA U QOPMYTUPOSKU OOKA3ZAMENbCNE 6bl0BUHYMBIX 2UNOMe3 U Meopemuieckux
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86160006 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHBIX PaKmos,

® HAXO0UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aue Qu3uuecKyro Mooeib, paszpeuams npoobaemy KAk HA OCHO8e UMEWUXCSA 3HAHUU 00
INEKMPOMASHUMHBIX AGLEHUAX C UCHONb30BAHUEM MAMEMAMUYECKo20 annapama, max u npu NOMOowji Memooo8 OYeHK.

KBanToBbI€ fABJICHUSA

BbINyCKHHUK HAYYUTCSI:

® pAaCIIO3HABATh KBAHTOBBIC SIBJICHUS M OOBSCHSATH Ha OCHOBE UMEIONINXCS 3HAHUI OCHOBHBIC CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SIBICHHIA:
€CTECTBEHHAS U MICKYCCTBCHHAs! PaJIHOAKTUBHOCTb, O-, - U Y-U3Ty4YCHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa H3ITy4YCHHS aTOMA;

® OIUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBIICHHS, WCIOJIb3ysd (U3NYECKHE BEIMYMHBI: MACCOBOE YHWCIIO, 3apsI0BOC YHCIIO, TEPHOJ MOJIypacraja,
9Heprus (POTOHOB; PU ONMUCAHUU MPABUIBHO TPAKTOBATh (DU3MUECKHIA CMBICT HCIIOJIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U CIUHUIIBI U3MEPECHHUS, HAXOAUTh
(GOpMyIIBI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMH BETHUYUHAMHU, BBIYUCIISATH 3HAYCHNUE (PHU3UUCCKON BEJTHMUUHBI,

® aHAJIM3UPOBATh KBAHTOBBIC SIBJICHHUS, HCIONB3YS (U3MYECKHE 3aKOHBI M TIOCTYJAaThl: 3aKOH COXPAHCHWs DSHEPTUH, 3aKOH COXPaHCHHUSI
AIIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHS MAacCOBOTO YMCIIA, 3aKOHOMEPHOCTH M3JIyUeHHs U MOTJIOMICHUSI CBETa aTOMOM, IIPU 3TOM pa3iMyaTh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BHIPAKCHHUE;

® pasaMyuaTh OCHOBHBIC MPU3HAKHU TUIAHETAPHON MOJIEIH aTOMa, HYKJIOHHON MOJIEIIH aTOMHOTO SI/Ipa;

® [PUBOIUTH MPUMEPHI MPOSBJICHUS B NPUPOAEC MU MNPAKTUYCCKOIO HCIIOJIB30BAHUS PaJMOAKTHBHOCTH, SACPHBIX W TEPMOSICPHBIX DPEaKIUi,
CHEKTPAIBHOTO aHAJIN3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCS:

® UCNONBL306AMb NOJYUEHHble 3HAHUSA 6 MNOBCEOHEGHOU JCUSHU NpU 00pawjeHuu ¢ npubopamu U MexXHUYeCKUMU YCmpoucmeamu (Cuemuux
UOHUBUPYIOWUX YACTNUY, Q03UMEMD), 0151 COXPAHEHUSL 300P0BbSL U COOIOOEHUSL HOPM IKOJLOSUYECKO20 NOBEOCHUs 8 OKpYicalowell cpede;

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX 0€p C 0eheKmoM MACChL;

®  NPUBOOUMb NPUMEPDL GIUSHUS PAOUOAKMUBHBIX USTYYEHUN HA JCUBbLE OP2AHU3MbL, NOHUMAMb NPUHYUN OetCmeuss 003umMempa U pasiudams
YCI08USL €20 UCNONIb308AHUS,

® NOHUMAMb IKOJO2UHECKUe NPoOaeMbl, B03HUKAIOWUE NPU UCHOLb30BAHUU AMOMHBIX INeKMPOCMAHYUL, U NYMU peuleHus Mux npooiem,
nepcneKmuebl UCNOIb308AHUS YIPABTIAEMO20 MEPMOSIOEPHO2O CUHMESA.

DJIeMeHTbI aCTPOHOMMH

BbInyCKHHUK HAYYUTCSI:

e yKa3pIBaTh Ha3BaHWs IUIaHET COJHEYHOW CHUCTEMBI, pa3jMvaTh OCHOBHBIC NMPHU3HAKU CYTOYHOTO BpAICHHS 3BE3AHOTO HeOa, NBUXKEHUs JIyHBI,
CoHIIa ¥ TUTaHeT OTHOCUTETHHO 3BE3];

® [OHUMATh PA3ITUYUS MEKIY MeJIMOICHTPUYECKON M TCOIEHTPUUECKON CUCTEMaMK MUPA;

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® yKazvleamv 0Owue CEOUCMEA U OMAUYUSL NIAHEem 3eMHOU PpYnnvl U nianem-cueanmos; manvix mein ConHeuHol cucmemvl U OONLUWUX NIAHeN,
NONb308AMbCS KAPMOLL 36€30H020 Heba npu HabI0OeHUsAX 36e30H020 Heba,

®  pPAzIUYaAmMb OCHOBHbIE XAPAKMEPUCTUKU 3630 (pasmep, ysem, memnepamypa) cOOmHoCUMb Yem 36e30bl C ee MeMnepamypoll;

® pasznuuams eunomesvi 0 npoucxodxcoenuu CorHeuHol cucmemsi.
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IT1. Conep:xanue yuedOHOro npeamera, Kypca

Du3uka U punvyecKue MeToAbl U3yUeHHUs MPUPOIbI

@dusnka — Hayka o npupoge. Pusmyeckue Tena u sABieHus. HaOmionenue u onucaHue (Gu3nM4eckux sBieHUH. PU3NYECKHM SKCIIEPUMEHT.
MogenupoBaHue SBICHUN U OOBEKTOB IPUPOIBI.

@U3NYECKUE BEIMYMHBI U UX U3MepeHHE. TOYHOCTh U MOTPEIIHOCTh U3MEPEHUN. MEKTyHapOaHasl CUCTEMA €UHHILI.

@dusnuecKkue 3aKOHbI U 3aKOHOMEepHOCTH. DPu3mka W TexHuka. Hayuwelii mMeton mosHanus. Pons ¢u3uku B (GOPMHUPOBAHUHM €CTECTBEHHOHAYYHOU
IPAMOTHOCTH.

MexaHnnuyeckue siBJIeHUSA

Mexannueckoe IBUKEHHE. MaTepuanbHas TOYKa Kak MOJENb (U3N4ecKoro teia. OTHOCUTENbHOCTh MEXaHHMUECKoro nBmkeHus. Cucrema orcyera.
dusnuecKkue BEIMYUHBI, HEOOXOAUMBIEC JUIsl ONHCAHMs ABMXKEHHS M B3aMMOCBSI3b MEXAY HUMH (IIyTh, IEpeMEIeHHE, CKOPOCTb, YCKOPEHHUE, BpeMs
JBIDKEHUS ). PaBHOMEpHOE M paBHOYCKOpPEHHOE IMPSIMOJIMHENHOE JBMKeHUe. PaBHOMEpHOE IBUXKEHME 10 OKpYXHOCTHU. [lepBblit 3akoH HbloTOHA M MHEpLusL.
Macca Tema. ITnotHocts BemectBa. Cuna. Eqununel cunel. Bropoii 3akon Herorona. Tperuit 3akon Herorona. CBoOomHoe manenue Ten. Cuiia TSHKECTH.
3akoH BcemupHoro tiarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec rtena. HeBecomocTs. CBS3b MEXIy CHIIOW TSDKECTH M Maccod Tena. JlmHamomerp.
PaBnoneiictByromas cuiia. Cuiia tpenust. Tpenne ckonbxxenus. Tpenue nokosi. TpeHue B npupojie U TEXHUKE.

WNmnynbe. 3akoH cOXpaHEHUs MMITyJbca. PeakTuBHOE nBMKEeHHE. Mexanudeckass padota. MomHocts. DHeprus. IloTeHnnanbHas ¥ KHHETHYECKas
sHeprus. [IpeBpallieHue 0JHOro BUJIa MEXaHUYECKOW SHEPruu B APYroi. 3aKOH COXpaHEHMsI IOJTHON MEXaHUYECKOM dHEPruu.

[IpocTele MexaHU3MBI. Y CJIOBHUS PABHOBECUS TBEPAOrO TEJd, UMEIOIIEr0 3aKPEIJICHHYIO OCh JIBM)KEHMSA. MOMEHT cuibl. [[enmp msadicecmu meina.
Poruar. PaBHoBecue cuil Ha pelyare. Peruaru B TexHuke, ObITY M mpupoje. IloasukHble U HemoaBUKHbIE 0oKM. PaBeHCTBO paboT mpH HCMOIb30BaHUU
IPOCTBIX MEXaHU3MOB («30J10TO€ MpaBUWIIO MeXaHUKW»). KoadduimeHt nonesHoro aedcTBUS MEXaHU3MA.

JlaBnenue TBepAbIX Ted. Enununs! n3mepenus nasienus. CrocoObl u3MeHeHus faBineHus. JlaBiaeHue xuakoctei u razos 3akoH [lackans. /laBnenue
XKHUJIKOCTM Ha JHO M cTeHKu cocyna. CooOmiarommuecs cocyabl. Bec Boszayxa. ATmocdepHoe naBieHue. M3mepenue atmocdepHoro namieHus. OmbIT
Toppuuennu. bapomerp-anepous. ATMochepHoe AaBICHUE Ha Pa3IMYHBIX BhICOTax. [ MapaBiudeckne MexaHu3Mbl (Tipecc, Hacoc). JlaBiaeHue KUIKOCTH U
ra3a Ha IOrpy>K€HHO€ B HUX Teslo. ApxumeoBa cuia. [InaBanue ten u cynoB BozayxonnaBanue.

Mexannueckue konedanus. [lepuon, yacrora, ammuryaa koinedanuil. Pezonanc. Mexanuueckue BOJIHbI B OJHOPOJIHBIX cpeaax. JlyinHa BOJIHBI. 3BYK
KAaK MEXaHU4ecKas BOJIHA. [ pOMKOCTh M BBICOTA TOHA 3BYKA.

TemioBbie sBJICHUS

Crpoenue BemiecTBa. ATOMbI M MOJIEKYJIbl. TenaoBoe ABMKEHHE aTOMOB M MOJeKyll. /uddy3us B razax, KHUIKOCTIX U TBEPIBIX Tesax. bpoyHosckoe
osuoicerue. BzanmoneicTBre (IPUTSKEHNE U OTTAIKUBAHUE) MOJIEKYJ. ATperaTHbIe COCTOSHUS BellecTBa. Pa3nuune B CTpOCHUH TBEPJBIX Tell, )KUIKOCTEH U
rasos.

TennoBoe paBHoBecue. Temmeparypa. CBsizb TeMIepaTypbl CO CKOPOCTBIO XAaOTHMUYECKOTO JIBUKEHHUs vacTull. BHyTpeHHssi sHeprusa. Pabora u
Terulonepeaya Kak crnocoObl H3MEHEHUs BHyTpeHHel sHepruu Tena. TermnonpoBoaHocTs. KonBekuus. M3nydenue. [lpumeps! Temonepeaaun B Npupoje U
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TexHuke. KommuecTBO TEmIOTHI. YjaenbHas TEIUIOEMKOCTb. YJelbHas TEIUIOTa CrOpaHusl TOIUIMBA. 3aKOH COXPAHEHHs W TPEBPALCHHUsS HSHEPrUU B
MEXaHUYECKUX M TEIUIOBBIX Iporeccax. IlnaBieHne u oTBepleBaHHe KPUCTAIIMUECKUX Tell. Y IelibHas TEIUIOTa IulaBjieHus. McnapeHue u KOHAEHCAIMsL.
[Toryomenue sHepruy Mpu UCIAPEHUU KUJIKOCTU U BBIJCIIEHUE €€ MPpU KOHJeHcauuu napa. Kunenue. 3aBUCUMOCTb TeMIepaTypbl KUICHHs OT JaBJICHUS.
VY aenpHas TEIIIOTa nMapooOpa3oBaHus U KOHACHCAMH. BiaxkHocTs Bo3ayxa. PaboTa rasza npu pacumpenun. [IpeoOpa3oBanust sHEPTUU B TEIIOBBIX MAaIIWHAX
(mapoBasi TypOMHa, JABUraTellb BHYTPEHHETO CropaHMs, peakTuBHBIA apuratens). KIIJ TeruoBoil MamumHbL. JKonocuveckue npobiemvl UCHONb30BAHUS
Mena06bIxX MAUUH.

JIEKTPOMAarHUTHBIE SIBJICHUSI

Onexrpuzauust Qu3sndeckux Teia. B3aumogeilicTBue 3apspkeHHbIX Ted. [IBa poja 3/eKTpUUYecKuX 3apsafoB. JleIMMOCTb 3JIEKTPUYECKOro 3apsia.
OneMeHTapHbI 3JEKTPUYECKUN 3apsa. 3aKOH COXpAaHEHHs DJIEKTpUYecKoro 3apsiia. IIpoBOIHUKH, MOJYHNPOBOJHUKM U H30JATOPHI AJIEKTPUUYECTBA.
DIEeKTPOCKOI. DIEKTPUUECKOE I10JIe KaK 0COObIN BUA MaTepuu. Hanpsoicennocms snekmpuiecko2o noas. JIedcTBre 3JeKTPUUECKOro MO Ha JIEKTPUUYECKHE
3apsbl. Konodencamop. Dnepeus 21eKkmpuiecko2o nojisi KOHOeHcamopa.

Onexkrpudeckuil TOK. VICTOUHHMKH 3JEKTPUYECKOro TOKa. DJIEKTpUYecKas Liellb M ee COCTaBHble yacTH. HampaBiieHue M NeHCTBUS 3IEKTPUYECKOTO
toka. Hocurenu snexrpuueckux 3apsaoB B MeTauiax. Cuiia Toka. DJIEKTPUUYECKOE HAIpPSKEHHE. DJIEKTPUUYECKOE COMPOTUBIIEHUE MTPOBOAHUKOB. EnMHUIIBI
COINPOTUBIICHUS.

3aBUCUMOCTh CWJIBI TOKa OT HampsbkeHus. 3akoH Oma JuIs ydacTka Lenu. YjeilpHoe comnpoTuBieHue. Peocratsl. IlocnenoBarenbHoe coequHeHMe
IpoBOAHMKOB. [lapamienbHoe coeiMHEHNE TPOBOIHUKOB.

Paborta ssiekTpuueckoro mojis IO HEPEeMEIICHHIO 3JIEKTPHUECKUX 3apsaoB. MOIIHOCTh 3JEKTPUYECKOro Toka. HarpeBaHue NpOBOAHUKOB
JIEKTPUUECKUM TOKOM. 3aKkoH J[xoyis - JleHna. DnekTpuyeckue HarpeBaresbHble U OCBETUTEIbHbIE TPHOophl. KopoTkoe 3amMbIKkaHue.

MaruutHoe nosie. MHIyKIMs MarHUTHOrO 1osisi. MarautHoe nose Toka. OnelT Opcrena. MarHUTHOE 10JI€ TIOCTOSIHHBIX MarHUTOB. MarHuTHoOE 1oJje
3emuu. DIEKTPOMarHuT. MarHuTHOE IoJe KaTylIKH ¢ TOKOM. IIpuMmeHeHue anekTpoMarHurToB. JlelicTBHME MAarHUTHOTO IIOJS Ha NMPOBOJHUK C TOKOM M
JIBUKYUIYIOCS 3apsKeHHY0 yacTuly. Cuna Amnepa u cuna Jlopenya. dnexTpoaBurarens. SIBneHue anekTpoMarautHo nuaykuust. Onbitel @apajest.

DOneKkTpoMarHuTHeIe Kosebanus. Konebamenvhwviti konmyp. Inexmpoeenepamop. llepemennsviti mox. Tpancgpopmamop. llepenaya sneKTpuyecKon
SHEPruu Ha pacCTOsiHUE. DJIEKTPOMAarHuTHbIE BOJHBI U UX CBOMCTBaA. [Ipunyunvl paouocesasu u menesudeHus. Buuanue 21eKmpomMacHUmHbIX u3iy4enul Ha
JHCUBbLE OP2AHUZMEBIL.

Ceer — anexTpomaruutHas BoiHa. CkopocTh cBeTa. McTouHMKM cBeTa. 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHHUE CBETA. 3aKOH OTPa)KEHHUs CBETA.
[Tnockoe 3epkano. 3akoH npenomiieHus cBeTa. JInH3bl. DOKYCHOE paccTOSIHME M ONTHYecKas cuia JMH3bL. V300paskeHue mpeamera B 3epKajie U JIMH3E.
Onmuueckue npubopwi. I'na3 xak ontudeckas cucrema. Jlucnepcus csera. Mumepghepenyus u oughpakyus ceema.

KBanToBbIe fiBJICHUS

Crpoenue atomoB. [InmanerapHas moziens aroma. KBaHTOBBIN XapaKTep MOIJIOMIEHUS U UCITYCKaHUs CBETa arToMaMu. JIMHenyaTsle CIIEKTPBI.

OmneiTel Pezepdopaa.
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CocraB atoMHOTO sijipa. [IpoTOH, HEUTPOH M AIEKTPOH. 3aKOH DUHINTEHHA O MPOMOPIIMOHATLHOCTH MACChl Ml DHEPTUH. /Jedhekm macc u sHepaus ces3u
amomHuix s0ep. PannoaktuBHoCTh. [lepron nmonypacnaga. Anbba-uznyaenue. bema-uznyuenue. 'amma-uznydenue. Snepuasie peakiuu. ICTOYHUKHA SHEPTHU
Connua u 3Be3q. SnepHas sHepreTuka. Ixonocuueckue npooiemvl pabomsl amoMHbIX 21eKmpocmanyui. Jlo3umerpus. BausHue paouoaxmuenvix uznyueHuil
HA JICUBbLE OP2AHUZMDBI.

Ctpoenue u 3Bo0NUA Beesiennoi

['eonieHTpHUyecKast ¥ TeIHOICHTpUYECKast cucTeMbl Mupa. Pusndeckas npupoja HeOecHbIXx Ten Comueunoi cuctemsl. [Ipoucxoxnenue ComHeuHON
cuctembl. Gusnueckas npupoaa Connua u 38e31. Crpoenue Beenennoil. OBomonus Beenennoil. ['unoresa bonbuioro B3psiBa.

IIpumepHbIe TeMbI JJA00PATOPHBIX U MPAKTUYECKUX PadOT
Jlaboparopublie paboThI (HE3aBUCUMO OT TEMATHYECKOM MPUHAIICKHOCTH) JIENSTCS CAeAYIOIINE TUTIbI:
[IpoBenenue npsMbIX U3MEPEHUH PU3NUECKUX BETUYHUH
Pacyer 1o nmony4eHHbIM pe3yabTaTaM MPsIMBbIX HU3MEPEHUN 3aBHCUMOT0 OT HUX MapaMeTpa (KOCBEHHbIE U3MEPEHUs).
Habmtoienue siBjeHuii 1 IOCTaHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE) MO OOHAPYKEHUIO (DAKTOPOB, BIUSIOUINX HA MPOTEKAHUE TAHHBIX SBJICHUA.
HccnenoBanue 3aBUCMMOCTH OJTHOM (pU3NUECKON BEIMUMHBI OT IPYrOi C MPECTABICHUEM PE3yIbTaTOB B BUJIE IpauKa WM TaOJINLbI.
[TpoBepka 3aJaHHBIX TPEATIONIOKEHUH (IPSIMbIE U3MEPEHUs (PU3NIECKUX BEITMYMH M CPABHEHHUE 3a/JaHHBIX COOTHOIICHUH MEXTy HUMH).
3HAKOMCTBO C TEXHUYECKUMH YCTPOICTBAMH U UX KOHCTPYHUPOBAHUE.

ARl e

JIrobas pabouast mporpaMmma JI0JIKHA MIPelycMaTpuBaTh BBIIIOJIHEHUE JJAOOPATOPHBIX padOT BCeX yKa3aHHBIX TUIOB. BbiOOp TemaTuku u yucia pabot
Ka)/I0T0 TUIIA 3aBHUCUT OT OCOOEHHOCTEN paboueii nporpammMel 1 Y MK.
IIpoBenenue npsiMbIX U3MepeHUd GpU3NIECKNX BEJIUIUH
N3mepenue pazMepoB Tel.
N3mepenune pazMepoB MaJIbIX TEll.
N3mepenne maccsl Tena.
N3mepenune oobemMa Tena.
W3mepenne cuibl.
W3mepeHne BpeMeHu npoliecca, Iepruoaa KoaeOaHui.
W3mepenue TeMieparypsl.

O N kW=

M3mepenue naBieHus Bo3lyxa B OaJIOHE M0/ HOPILIHEM.
W3MmepeHne cuibl TOKa U €ro peryJInpoBaHHUE.
N3mepenune HanpsKeHMs..

—_ — \O
—_— O

N3Mepenne yrioB najgeHusi ¥ TPEJIOMIICHHUS.

_
N

N3mepenne poKyCcHOro pacCTOSHUS JTUH3BL.
W3mepenne paanoakTUBHOTO (oHA.

—
[98)
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Pacuer nmo mosiyueHHbIM pe3y/ibTaTaM NPSIMbIX U3MEPEHHd 3aBUCHUMOTI0 0T HUX napaMeTpa (KOCBEeHHbIe U3MepeHUs )
W3mepeHne mI0THOCTH BEIeCTBa TBEPIOIO Tea.

Omnpenenenne kodhduueHTa TPEHUS CKOJIBKCHHUSL.

Omnpenenenne KeCTKOCTU IPYKUHBI.

OripezenieHre BBITAIKUBAIOLIEH CUIIBI, ACHCTBYIOIIEH HA TOTPY>KEHHOE B KHUIKOCTh TEJIO.

OrnpezesieHe MOMEHTA CUJIBL.

N3mepeHne ckopocT paBHOMEPHOI'O ABUKEHHUS.

W3mepenne cpeHell CKOPOCTH IBUKEHHUSL.

S I

N3mepenne ycKkopeHus paBHOYCKOPEHHOTO JIBH)KCHHS.
9. Omnpenenenrie pabOThHl U MOIITHOCTH.
10. Omnpenenenne 4acToThl KoeOaHUM Ipy3a Ha MPYKUHE U HUTH.
11. OnpeneneHre OTHOCUTEIbHON BIAKHOCTH.
12.  OmnpeneneHue KOJIMYECTBA TEIIOTHI.
13.  OmnpeneneHue yaeabHON TETIOEMKOCTH.
14. N3mepenne paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA.
15. H3mepeHue CONpOTUBIICHUS.
16. OnpeneneHre ONTUYECKOW CHITbI JTUH3BI.
17. HccnenoBanue 3aBUCMMOCTH BBITAJKMBAIOIIEH CHUJIBI OT 0o0beMa MOTPYKEHHOW YacTH OT TUIOTHOCTH KXHUAKOCTH, €€ HE3aBHCHUMOCTH OT
IJIOTHOCTH U MAcCHI Tela.
18. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHUS OT XapaKTepa MOBEPXHOCTHU, €€ HE3aBUCUMOCTH OT IIJIOLIAIH.
Hao6.1101eH1e siBJIeHNI M MOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) MO 00HAPYKeHHI0 (haKTOPOB, BJIAMSIONIUX HA MPOTEKAHHE JAHHBIX
sIBJICHU I
Hab6mronenue 3aBucuMocTH niepro/ia KoieOanuii rpy3a Ha HUTH OT JJIMHBI M HE3aBUCUMOCTH OT MAcCCHI.
Hab6mronenue 3aBucuMOCTH Tiepro/ia KoieOaHuii rpy3a Ha MPY>KHUHE OT MACChI M JKECTKOCTH.
Habmtoienne 3aBUCMMOCTH JaBJICHUsS ra3a oT 00beMa 1 TeMIIepaTyphl.
HabmtoieHue 3aBUCHMMOCTH TEMIIEPATyPhl OCTHIBAOIIIEH BOJIBI OT BPEMEHHU.
HccnenoBanue siBIeHUs: B3aUMOACHCTBUS KaTYIIKU C TOKOM U MarHuTa.
HccnenoBanue siBJICHUS JIEKTPOMATHUTHON UHAYKIUH.
HabGnronenue siBeHns OTpaKEHUS U MPEJIOMIICHUSI CBETA.
HabGnronenue siBneHus qucnepcu.

XN R WD =

O6H3py>KeHHe 3aBUCUMOCTH COIIPOTHUBJICHUA MPOBOAHHKA OT €ro mapaMeTpOB U BCIICCTBA.
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10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B AKUAKOCTH OT 00beMa MOrPy>KEHHON YacTH.

HccnenoBanue 3aBUCUMOCTH OHOM (pr3HuecKoil BEIMYUHBI OT IPYroi ¢ MpeACTaBICHUEM Pe3yIbTaToOB B BUJIE Ipaduka Wi TaOIULIbI.
HccnenoBanue 3aBUCUMOCTH Macchl OT 00beMa.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHHM IIPH PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
HccnenoBanue 3aBUCUMOCTH CKOPOCTH OT BPEMEHU U IIYTH IIPU PaBHOYCKOPEHHOM JIBUYKEHUH.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIbI JaBJICHMUSL.

HccnenoBanue 3aBUCUMOCTH JIe(OpMAaIIUU TPY>KUHBI OT CHIIBL.

HccnenoBanue 3aBUCUMOCTH N€PUOAA KOJIeOaHUH Ipy3a HA HUTH OT JUINHBI.

HccnenoBanue 3aBUCUMOCTH I1€PUO/A KOJIEOAHUH Ipy3a HA MIPYKUHE OT )KECTKOCTU M MACCBhl.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 ITPOBOAHMK OT HAIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 JIaMIIOUKY OT HAIPSIKEHUS.

HccnenoBanue 3aBUCMMOCTH yIJIa IPEIOMIIEHUS OT yTJja IaJeHUsl.

IIpoBepka 3aaHHBIX NPeaNOI0KeHUH (NMpPsMble U3MepeHUs (PU3MYECKUX BEJMYMH M CPaBHEHHE 3aJaHHBIX COOTHOLICHHMH MEXKAY HHUMH).
IIpoBepka rumores
1. ITpoBepka rumnoTes3bl O JIMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA )KUJIKOCTH B TPYOKE OT TEMIIEPATYPHI.

2. IlpoBepka runoresbl 0 NpIMON NPONOPIHUOHATBHOCTH CKOPOCTH ITPH PAaBHOYCKOPEHHOM JBM)KEHUU IPONHAEHHOMY ITyTH.

3. HpOBepKa THUIIOTE3bI: IPpU MOCICAOBATCIIbHO BKIIFOUYCHHBIX JIAMIIOYKHW W IIPOBOJHUKA WJIA ABYX IHPOBOAHHUKOB HAIPSIKCHUS CKIIAAbIBATH HEJIb3

(MOXHO).

4, HpOBepKa IpaBHJjia CJIOKCHU TOKOB Ha JIBYX MAapaJlJICJIbHO BKIIFOYCHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHMYECKMMH YCTPOHCTBAMHU H MX KOHCTPYHPOBaHHe

© N

11.
12.
13.
14.
15.

KoHcTpynpoBanme HaKJIOHHOM MIIOCKOCTH ¢ 3aaHHbIM 3HaueHueM KII/I.
KoHcTpynpoBaHnue apeomMeTpa 1 UCIIBITAHUE €r0 PaOOTHI.

COopKa HIeKTPUIECKOM e U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHbIX YJaCTKaX.
COopKa HIeKTpOMarHuTa U UCIIBITAHUE €0 ACHUCTBUS.

W3ydeHune IeKTpUYecKoro IBUTATelNsl MOCTOSHHOTO TOKa (Ha MOJIETIH).

KoHcTpynpoBaHue 21€KTpOABUTATES.

KoHcTpyrpoBaHnue Mozen TeleCKona.

KoHcTpyrpoBanue MoAen JIOAKHU C 3aaHHON IPy30I10IbEMHOCTBIO.
OrneHka cBOEro 3peHus U Moadop OYKOB.

KoHcTpynpoBanue npocTeiiiero reueparopa.

W3ydeHue cBOMCTB U300pakeHUs B JIMH3AX.
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Coaepxxanue Tem, pa3iesioB

7 raacc
(68 4, 2 4 B HenEMIO)

Benenne (4 1)
@dusuka — Hayka o mpupoje. Pusndeckue Tena U siBieHUA. HaOmronenue W onucanue (QU3NYCCKUX SBICHUNA. DU3NYECKUN IKCIICPUMEHT.
MonenupoBaHue SIBICHUIA U 00BEKTOB MPUPOJIBL.
@u3nyecKue BEINYHUHBI U UX U3MepeHue. TOYHOCTh U MOrPEIIHOCTh U3MEPEHU. MeXIyHapoIHast CUCTEMA €IMHMULI.
@dusnueckue 3aKOHBI U 3aKOHOMepHOCTH. Du3uka W TexHuka. Hayuneiii merox mo3Hanus. Ponb ¢u3uku B (GOPMHPOBAHWU €CTECTBEHHOHAYYHOU
IPaMOTHOCTH.

JlaGopaTopHble padoThI M ONBITHI
N3mepenue paccrosamii. i3mepenue Bpemenu. 1. OnpenencHre eHbl JeICHUS TKAIbl U3MEPUTEIHLHOTO MPUoopa.
JlemoHCcTpanumn
HaGmronenne MexaHWYECKUX, TETUIOBBIX, JJIEKTPUYECKHUX, MATHUTHBIX M CBETOBBIX SIBJICHUW: JBMIKEHHWE CTAJIBHOTO IIApHKa MO KeNo0y KoieOaHus
MasiTHHUKA, TasHUE JIb/1a, KUTIEHUE BOJIbI, OTPAKEHUE CBETA OT 3€pKala, IJEKTPU3ALIMS Tell.
IIpeaMeTHBIMH Pe3yJbTATAMM W3YyYCHUS TEMBI SBIISIIOTCS:
® MOHMMaHUe (PU3NYECKUX TEPMHUHOB: TEJIO, BEUIECTBO, MAaTEPHUS.
® yMeHHe ITPOBOJIUTH HAOMIOEHUS (DU3NUECKUX SBICHUN; U3MEPSITH (U3MUECKUE BETMUYUHBI: PACCTOSIHHUE, IPOMEKYTOK BPEMEHH, TEMIIEPaTypy;
e BJa/IeHHe DKCIIEPUMEHTATHLHBIMH METOJIAMHU UCCIICOBAHMS TIPU OMPEIEIICHUH 1IEHBI ISJIEHUS MPUOOpa U MOTPEITHOCTH U3MEPEHHUS;
e [IOHMMAaHHUE POJIM YUCHBIX HAIIEH CTPAHBI B pa3BUTHE COBPEMEHHOMN (DM3UKHU U BIUSHUAE Ha TEXHUYECKUN U COLIMAIIBHBIN TTpOrpecce.

IlepBoHauajbHbIe cBelleHHsl 0 cTpoeHHHM BemecTBa (6 1) CtpoeHue BemiecTBa. ATOMBI U MOJIEKYJbl. TemnoBoe JABMKEHHE aTOMOB U MOJIEKYII.
Huddys3us B rasax, KHUIKOCTAX M TBEpPAbIX Tenax. bpoynoseckoe oOsudxcenue. B3aumojneilcTBue (NMPUTSDKEHWE U OTTAIKHMBAHUE) MOJIEKYJI. ArperaTHbIe
COCTOSIHUS BellecTBa. Paznuune B CTpPOEHUM TBEPBIX TEJ, )KUJKOCTEH U Ta30B.

JlaGopaTopHble padoThI U ONBITHI

2.0npenenenue pasMepoB MajbIx Ted. OOHapyX)eHHe AeWCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKEHUS. BripamuBanue KpucTaljioB MOBapeHHOM cou. ONbITHI
10 0OHAPYKEHUIO AEMCTBUSI CHUIT MOJIEKYJISPHOTO MPUTSIKEHUS.

JdemoncTpanuu

Huddys3us B razax u xunkoctd. PactBopenne kpacku B Boje. Paciiipenue Ten npu HarpeBaHuU. MoJjielib XaOTHYECKOTO JBUKEHHUS MOJeKyl. Mojaenb
OpOYHOBCKOTO JABIKEHHs. Mo/ienb KpUCTAITMUECKON pemeTku. Moaenb MojaeKyisl Bojbl. ClienjieHne CBUHIIOBBIX HWIMHAPOB. JleMOHCTpalus pacyupeHus
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TBEPJOTO Teja Mpu HarpeBaHuu. CkaTue W BBIIPSIMIICHHE ympyroro Tema. CkumaemocTh ra3oB. CoxpaHeHHE 00beMa KUIKOCTH MPU U3MEHEHHH (POPMBI
cocyna.
IIpeaMeTHBIMH pe3yJbTATAMM W3YUYCHUS TEMBI SBJISIOTCS:
® [IOHUMAHKE U CIIOCOOHOCTh OOBSCHATh (PM3UYCCKHE SIBICHUS: Tu(Pdy3usi, OoybIIas CKMMAeMOCTh I'a30B, Majlasg CKUMAEMOCTh KHUIKOCTEH U TBEP ABIX
TelL.
BJIaJICHUC KCIICPUMEHTAIBHBIMU METOJaMH MCCIICIOBAHUS IIPH OIPEICICHUH Pa3MepPOB MaJbIX TEII;
® [IOHMMAaHHE IIPUYNH OPOYHOBCKOTO ABIDKCHHS, CMAYMBAHUS U HECMAdHWBaHUS TEII;, Pa3IMuus B MOJEKYJISIPHOM CTPOCHUH TBEPJBIX TEII, )KUAKOCTEH U
rasos;
yMeHHe nosib3oBaThess CU 1 mepeBoAUTh €UHHIIBI H3MEPEHHS (DH3NYSCKUX BEJIUYUH B KPATHBIC U JOJIBHBIC €IMHUIIBI
® YMEHHME HCITOJIb30BaTh IMOJYUYCHHBIC 3HAHUS, YMCHHUS M HABBIKH B IIOBCEIHCBHOM KU3HHU (OBIT, SKOJIOTHS, OXpaHa OKPYKalOIIeH Cpeibl).

B3aumoneiicrBus e (22 v)
MexaHuueckoe TBUKEHHE.

Cucrema otcuera. dusznueckue BETUYHHBI, HEOOXOMUMBIC ISl ONKCAHUS JBUKEHHUS U B3aMMOCBS3b MEXAY HUMHU (IIyTh, CKOPOCTb, BpeMs
nBUKeHHs ). PaBHOMepHOE mpsiMonuHeiiHoe ABMkeHue. Macca tena. [lnotHocts BemectBa. Cuna. Enununet cunbl. Cuna tsokectd. Cuia ynpyroct. 3aKoH
I'yka. Bec tena. CBsi3b MEXAY CUIION TsKeCTH U Maccol Tena. JJunamomerp. PaBHonelicTByromas cuna. Cuna tpenus. Tpenue ckonbxenus. TpeHue nokosl.
Tpenue B Ipupoe U TEXHUKE.

JlaGopaTopHble padoThI U ONBITHI
3.M3mepenue Maccel Teia Ha pblYaKHBIX Becax. 4. M3mepenue ob6bema TBepnaoro tena. S.M3mepenue miuotHocTH TBepiaoro tena 6. MccnemoBanue
3aBUCUMOCTH yJUIMHEHMSI CTAJIHOM NPYKHUHBI OT NPUIOKEHHON cuibl. CI0KEHUE CHII, HAIIPABJICHHBIX MO OJHOW mpsMoil.. 7.MccienoBanue 3aBUCHMOCTH
CUJIBI TPCHUSA CKOJIBXKCHHUA OT IJIomaand COIMPHUKOCHOBCHUA TCJII W CHJIBI HOPMAJIBHOI'O0 JaBJICHUS. rpajlyI/IPOBaHI/Ie IPY>XUHBI W HU3MEPCHHUEC CHUIT
JUHAMOMETPOM.
JdemoHcTpauuu
TpaekTopust ABWKEHMs IIAapUKa Ha LIHYpe M IIapuKa, MoJ0pachiBaeMOro BBepX. SIBleHHe MHepuuU. PaBHOMepHOe ABIKEHME Iy3bIpbKa BO3AyXa B
CTEKJISIHHOU TpyOKe ¢ Bojoi. Pasnnunble BUabl BecoB. CpaBHEHHE Macc Tel C MOMOIIBIO paBHOIUIEYHBIX BecoB. B3pemmBanue Bo3ayxa. CpaBHEHHE Mace
Pa3JINYHBIX TeJ, UMEIOIUX OJNHAKOBBIN 00beM; 00BEMOB TeJl, UMEIOIUX OJMHAKOBBIE Macchl. Mi3MepeHue cuiibl o aedopMaiuu npyxuHbl. CBOUCTBA CHIIBI
Tpenust. CroxkeHue cuil. PaBHoBecHe Tena, MMEIoLIero ock BpaiieHus. Crioco0bl yMEHbIIEHUS U YBEIMUEHUS CUIIbI TpeHus. [[oINITHUKY pa3InyHbIX BUIOB.
IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYECHUS TEMBI SIBJISIFOTCS:
® [IOHMMAaHUE U CHOCOOHOCTh OOBSCHATH (U3MUECKUE SIBJICHUS: MEXaHWYECKOE -ABIIKEHHE, PaBHOMEPHOE M HEpaBHOMEPHOE JBMXKEHHE, WHEpLuS,
BCEMUPHOE TATOTEHUE
® yMEHHE U3MEPSTh CKOPOCTh, MACCY, CUILY, BEC, CUIY TPEHHUS CKOJIBbKEHHS, CUITY TPEHUS KaueHus, 00beM, IIIOTHOCTh, Tela PaBHOJECHCTBYIONIYIO ABYX
CHWJI, AEUCTBYIOLINX HA TEJIO B OAHY U B IPOTHBOIIOJIOKHBIE CTOPOHBI
® BJIAJICHUE DKCIIEPUMEHTAIILHBIMU METO/IAMHU UCCIIEJOBAHMS B 3aBUCUMOCTH MPOMIEHHOrO IyTH OT BPEMEHH, YAJIUHEHUS MPYKUHBI OT IPUIIOKEHHOU
CHJIBI, CHJIBI TSDKECTHU TEJIa OT MAcChl TENA, CUJIbl TPEHUS CKOJIBKEHUS OT IUIOLIA U COIPUKOCHOBEHHUS TEN U CUJIBI HOPMAJIBHOTO J1aBJICHUS
® [IOHMMAaHHUE CMbICTIAa OCHOBHBIX (PM3MUECKUX 3aKOHOB: 3aKOH BCEMUPHOT'O TATOTEHHMsI, 3aKOH [ 'yka
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® RBJaJIEHUE CIIOCOOAMU BBITIONIHEHUS] PACUETOB MPU HAXOXKACHUU: CKOPOCTH (CpEAHEH CKOPOCTH), IYyTH, BPEMEHHU, CHITBI TSHKECTH, Beca Tella, TUIOTHOCTH
Tena, oO0beMa, MacChl, CHJIBI YINPYrOoCTH, PABHOJCHCTBYIOMIEH ABYX CHWJI, HAMpaBJIICHHBIX MO OAHOW MPSIMOW B COOTBETCTBHUE C YCIOBUSIMHU
MOCTABIICHHOW 32/1a4M HA OCHOBAHUHU UCIIOJIB30BaHUS 3aKOHOB (DPU3UKH

® yYMEHHE HAXOJUTh CBSI3b MEXKAY (PHU3NUCCKUMH BEITMUYMHAMU: CHIIOW TSDKECTH M MAcCOM Tena, CKOPOCTH CO BPEMEHEM U MyTeM, IIOTHOCTH Tella C €ro
Maccoil 1 00bEMOM, CHIIOHN TSDKECTH M BECOM Tella

® yMEHHUE MEePEeBOANTH (PH3NYECKHE BETUIMHBI N3 HecucTeMHBbIX B CH 1 Ha000poT
MMOHVMAHKUE TIPUHIIMIIOB JACHCTBHS THHAMOMETPA, BECOB, BCTPEUAIONINXCS B MMOBCEAHCBHOW XKU3HU, M CIIOCOOOB OOeCTieueHUs OE30MacHOCTH MPU UX
HCIOJIb30BAaHUH

® yMEHHE UCIOJIb30BaTh MOJYUCHHbIC 3HAHUS, YMEHHS M HABBIKU B ITOBCETHEBHOM KU3HU, OBITY, OXpaHE OKPYKAIOIIECH CPEeIbl.

JlaBJjieHue TBepPABIX TeJl, KUAKOCTeH 1 ra3oB (20 )
JlaBnenue tBepabix Tei. Equnuibl m3mepenus aapieHus. CriocoObl n3MeHEHUs AaBieHus. [[aBnenue xuakoctTeit u ra3oB 3akoH [lackans. [laBieHue

KUJKOCTH Ha JHO U cTeHKH cocyna. Coobmaromuecs cocyasl. Bec Bozmyxa. ATtmocdepHoe masinenue. M3mepenue armocdepnoro namienus. OmnbIT
Toppuuennu. bapomerp-anepous. ATMocepHoe naBleHUE HA Pa3IMYHBIX BbICOTaxX. [ MapaBiInyeckue MexaHu3Mbl (Tpecc, Hacoc). J[aBneHue KHUAKOCTH U
rasa Ha IOTPY>KeHHO€ B HHX TeJ0. ApxumenoBa cuia. [naBanue Ten u cyno Bo3zayxomiaBanue.

JlabopaTopHbie padoThI U ONBITHI
8.M3mepeHue naBlieHHUs] TBEpAOro Tena Ha omnopy. 9.0mpeneneHre BbITAIKUBAKOUIEH CHIIbI, ACHCTBYIOIIEH Ha TEJO, HNOTPYKEHHOE B MKUIKOCTb.
10.BpisicHeHue ycnoBuil MJ1aBaHuUs TeJla B )KUJIKOCTH.
JlemoHCcTpanun
3aBUCHUMOCTH JIaBJICHUsI OT JCHCTBYIOIIEH CUJIBI W IUIONIAIA OMOpPHL. Pa3zpezanue miacTHiIMHA TOHKOW MPOBOJIOKOH. JlaBieHue raza Ha CTEHKH COCY/a.
[Hap Ilackans. [aBnenue BHYTpH >kuakoctH. CooOmiarommuecs cocyabl. YcTpoilctBo mMaHoMeTpa. OOHapyxkeHHe atmocdepHoro nasieHus. V3mepenue
aTMochepHOro naBieHHs] 0apOMETPOM-aHEPOUIOM. Y CTPOMCTBO U JAEWCTBHE THIIPABINYECKOTO Mpecca. Y CTPOICTBO U AelcTBUEe Hacoca. [leiicTBue Ha Tenno
apXMUMEI0BOM CHJIBI B )KUAKOCTH U rase. [Inasanue ten. Oneir Toppuuemm
IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYECHUS TEMBI SIBIISIFOTCS:
® [IOHUMaHHE U CHOCOOHOCTH OOBSCHUTH (U3NYECKUE SBIECHUS: aTMOc(epHOe aBieHHE, 1aBICHUE KUIKOCTEH, ra30B U TBEPAbIX TN, IUIaBaHUE TeJ,
BO3/yXOIlJIABaHUE, PACIOJOKEHUE YPOBHS JKUIKOCTH B COOOIIAIOIIMXCS COCYJIaX, CYIIECTBOBAHME BO3AYIIHON 000J04kH 3eMilt0, CHOCOObBI
YMEHbILIEHUS U YBETTUUYECHUS JaBICHUS
® yMEHHE U3MEPATh: aTMOC(EpPHOE JIaBJICHHE, JaBICHNUE KUIKOCTU Ha THO U CTEHKH COCy/ia, CHITy Apxumesa
e BJIJICHHE IKCIEPUMEHTAIbHBIMU METO/IAMHU MCCIIE0BAaHUS 3aBUCUMOCTHU: CUJIbI ApXuMeaa OT 00beMa BBITECHEHHOW BOJIbI, YCIIOBUM MJIaBaHUS Tea B
KUJKOCTU OT JEHCTBUS CUJIBI TSKECTU U CHIIBI ApXxumera
e [IOHMMAaHHE CMbICJIa OCHOBHBIX (PM3MUYECKUX 3aKOHOB U YMEHHE IPUMEHSTh UX Ha MpakTHKe: 3akoH Ilackans, 3akon Apxumena
e [IOHMMaHHE MPHUHIMIIOB JAEUCTBUS OapomeTpa-aHEpOUaa, MaHOMETpa, Hacoca, TUAPABIMYECKOro Ipecca, C KOTOPbIMH YEIOBEK BCTPEYaeTcss B
MTOBCETHEBHOM KU3HU U CITOCOOOB obecreueHnst 0€30MacHOCTH TTPH UX UCIIOIh30BaHUN
e BiaJieHHE croco0aMu BBIMIOJHEHUSI PAcueTOB JJIsi HAXOXKICHMS JaBJICHUS, JaBJICHHUE >XKUAKOCTH HAa JTHO M CTEHKH COCyJAa, CUIbl Apxumena B
COOTBETCTBHE C MTOCTABJIEHHOM 3a/1a4ll HA OCHOBAHUHU UCIOJIb30BaHNUs 3aKOHOB (DU3HUKH
® yMEHHE HCIOJIb30BaTh MOJYYCHHbIE 3HAHUS, YMEHUS M HAaBBIKM B MOBCEAHEBHON >KM3HH, SKOJOTHH, OBITY, OXpaHE OKpY’KalolIeH cpeibl, TEXHUKE
0€30MacHOCTH.
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PaGora u MmomHOoCTh. DHeprus (16 4)
Mexanunueckasi padora. MomHocts. DHeprus. [loTeHnmanbHas U KUHETHYEcKas »Heprus. IIpeBpaieHne ofHOrO BHJA MEXaHHMYECKOW SHEPrUU B

JIpyroi. 3aKOH COXpaHEHUs NOJHOW MEXaHUUYECKOM HEPTUu.

IIpocTeie MeXaHM3MBL. Y CIIOBUS PABHOBECUS TBEPAOIO TEJla, MMEIOIIErO 3aKPEIICHHYI0 OCh IBIKEHUSA. MOMEHT cuibl. [{enmp msaxcecmu mena.
Prruar. PaBHoBecue cuil Ha pblyare. Peluarn B TexHuke, ObITy U npupoze. IloaBmkHbele M HemoABMXKHbIE 0JIOKH. PaBeHCTBO paboOT NpH HCHOIb30BAHUU
IPOCTBIX MEXaHU3MOB («30J10TO€ MpaBUIIO MeXaHUKW»). KoadduumeHt nonesHoro aedcTBUs MEXaHU3MA.

JlaGopaTopHble padoThI U ONBITHI

11.Beisicuenue ycnoBus paBHoBecus pbiyara. 12. Omnpenenenue KIIJ| npu mogbeme Tena mo HAKJIOHHOW IUIOCKOCTH. HaxoxaeHue LIEHTpa TSDKECTH
IIJIOCKOTO TeJA.

JdemoHcTpauuu

[Tpocteie mMexanusmbl. [IpeBpailieHue SHEpPruu Mpu KoJNeOAHMUSIX MAasSTHHUKA, PACKPYUYHMBAHUU TPYKUHBI 3aBOJHOM UTPYILIKH, JABHKEHUE «CETHEPOBa»
koseca M3mepenue paboThl IpH MEPEMEIICHUH Tesia. Y CTPOMCTBO U JEHCTBHE phiuara, 0JIOKOB. PaBeHCTBO paboT MpHU UCTIOIB30BAHUHU MPOCTHIX MEXaHH3MOB.
YcroitunBoe, HeycToUMBOE U Oe3pa3InyHOe PABHOBECHUS TEll.

IIpeaMeTHBIMH pe3yJbTATAMM U3YUYCHUS] TEMBI SIBJISIOTCS:

® [OHUMAaHHUE U CITIOCOOHOCTH OOBSICHATH PU3NICCKUE SIBIICHUS: PABHOBECHE TEJI IIPEBPAICHUE OJHOTO BUA MEXaHUYECKOW YHEPTHH IPYTOi

YMEHUE U3MEPATh: MEXAaHUYECKYIO padOTy, MOIITHOCTh TeJIa, TIeUo cuiibl, MOMEHT cuiibl. KII/], moTeHnnanbHyo 1 KHHETHYECKYIO YHEPTHUIO
BJIQJICHUE IKCIIEPUMEHTAILHBIMU METO/IAMH MCCIICIOBAHUS IIPU ONPEICIICHUN COOTHOIICHUSI CHII U TUIeY, JJIsl PABHOBECHSI pblyara
MMOHMMAHHUE CMBICTIA OCHOBHOTO (DM3MYECKOT0 3aKOHA: 3aKOH COXPAHCHUS YHEPTUU
MMOHUMaHWE MPUHIIUIIOB IEUCTBUS phluara, 0JI0Kka, HAKJIOHHOW IIOCKOCTH, ¢ KOTOPBIMH YEJIOBEK BCTPEYACTCS] B TOBCEAHEBHOM JKU3HHU U CIIOCOOOB
obecrieueHust 0€30MaCHOCTH TIPU UX KCIIOIh30BAHUM.
® BJAJICHHE CIIOCOOAMU BBITIOJIHEHUS PACUETOB JIJIsl HAXOXK/ICHUS: MEXaHHMYECKOW padOThI, MOIIIHOCTH, YCJIOBHUSI PaBHOBECHS CHUJI HA pblyare, MOMEHTAa

cwibl, KITJI, KHHETUYECKOW M TTOTEHIIMAIbHON SHEPTUH
® YMEHHE HCIOJIb30BaTh MOJYUCHHBIC 3HAHUS, YMEHUS U HABBIKU B TTOBCEIHEBHOMN JKM3HU, SKOJIOTUH, OBITY, OXpaHE OKPYXKAIOIIEH CPe/Ibl, TEXHUKE

06€30MmacHOCTH.
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8 kaacce
(68 4), 2 4 B HEACIIO)

TenJjioBble siBJIeHHsI (25 1)
TemmoBoe paBHOBecue. Temmepartypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO XAaOTHYECKOTO JBIDKEHUS vacTwil. BHyTpeHHss sHeprusi. Pabora u

TEIUIoNepeiaya Kak CrocoObl M3MEHEHUsI BHYTpeHHEH sHeprun Tena. TeronpoBoanocts. Konsekuus. M3nyyenne. [Ipumeps! Temonepeaadu B Npupoae u
TexHuke. KoinmdyecTBO TEIIoThl. YenbHas TEIUIOEMKOCTb. YJIeJIbHas TEIUIOTa CropaHUs TOIUIMBA. 3aKOH COXpPAHEHMs] M INPEBpAlllEHUs SHEPruu B
MEXaHUYECKUX M TEIUIOBBIX mporeccax. [InaBneHune m oTBepAeBaHHE KPUCTAUIMYECKUX TeJl. YelIbHas TEIUIoTa IuvlaBieHudA. Mcnapenue u KoHzaeHcanus.
[TornonieHre >HEPrUy MPU UCHAPEHUHU KXUAKOCTU U BBIACICHUE €€ IIPU KOHAeHcauuu napa. Kunenue. 3aBUCMMOCTb TEMIIEPATYpPhl KUIICHUS OT JABJICHUS.
VY nenpHas TemoTa napooOpa3oBaHus U KOHAEHcalMu. BiaxknocTs Bo3ayxa. PaboTa raza npu pacmmpenuu. IlpeoGpa3oBanus 3Heprum B TEIJIOBBIX MALITMHAX
(mapoBasi TypOMHa, JABUraTellb BHYTPEHHEIO CropaHusi, peakTuBHbIM nsuratens). KIIJ| TeroBoil MamuHbl. Jkonoeuveckue npobiremvl UCHONbIOBANHUS
MeNn06bIX MAUIUH.

JlabopaTopHbie padoThI U ONBITHI

1. HccrnenoBanue U3MEHEHHs CO BPEMEHEM TEMIIEpaTyphl OCTHIBAOILIEH BOJIBI.
W3ydenue sBneHUs TEMIOOOMEHA PU CMEIIMBAHUH XOJIOTHON M TOPSYEH BOIBI.
2.CpaBHEHHE KOJIMYECTB TEILIOTHI IIPY CMEIINBAHUN BOJBI Pa3HON TEMIIEPATYpBHI.
Habumronenne n3MeHeHuil BHyTpeHHEW SHEPTUU Tejla B pe3ysbTare TeIIonepeaun U padoThl BHEIIHUX CUJL.
3. I3MepeHue yaeapHOM TeI0eMKOCTH TBEPAOTO Tea.

H3mepenue yaenbHOM TEIUIOTHI IUIABJICHUS JIbJa.

Hccenenosanue nporecca uCrapeHus.

NccnenoBanue TenaoBbIX CBONCTB NapaduHa.

H3mepeHue BIaKHOCTH BO3yXa.

JdemoHcTpanuu

HarpeBanue xuKocTu B IJaTYHHOU TpyOKe.

HarpeBanue )uakocTei Ha IByX TOpeKax.

HarpeBanue BOAbI IIpU CrOpaHUU CYXOI'O TOPIOYErO B TOPEIIKE.

OxJaxieHre XUIKOCTH MPU UCTIApEHUH.

HabmioneHnue npouecca HarpeBaHUs U KUTICHUS BOJIBI B CTEKJIIHHON KOJIOe.
[TpuHIMT AEHCTBUS TEPMOMETPA.

TennonpoBOAHOCTS pa3IMYHBIX MAaTEPUAIOB.

KoHBeknys B )KUJIKOCTAX U Ta3ax.

Tennonepenaya myreM U3IydeHUs.

SIBnenue ucnapeHus.

Habmonenne koHaeHcaluy napoB BOJIbI HA CTAKaHE CO JIbJIOM.
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YCTpolcTBO KamopuMeTpa.
Mogenb KpUCTAININYECKON PELIETKHU.
IIpeamMeTHBIMHU pe3yJIbTATAMHU IIPH U3YYCHUH TEMBI SABIIIOTCS:

MMOHUMAHHE U CIIOCOOHOCTh OOBSACHATH (DU3HUECKUE SIBJCHUSA: KOHBEKIUS, H3IyUCHUE, TEIJIONPOBOIHOCTh, M3MEHEHNE BHYTPEHHEH SHEPTUH Teia
B pe3yibTaTe TEILIONEPeNayd WM paOdOThl BHEIIHUX CHJI, MCHapeHHe (KOHIEHCAlMs) U IUlaBjlieHHe (OTBEpAEBaHHE) BEIIECTBA, OXJIAXKICHUE
JKUJKOCTH IIPH MCIIAPEHHUH, KOHICHCAIIMs, KUIICHUE, BBIITaIeHUE POCHI

yMEHHUE M3MEPAThH: TEMIIEPATYPy, KOJIUUECTBO TEIIOTHI, YAEIbHYIO TCIUIOEMKOCTh BEIECTBA, YACIbHYIO TEILUIOTY IUIABJICHUS BEIECTBA, yAeIbHas
TEIJIOTY apoo0pa30BaHus, BIAXKHOCTh BO3AyXa

BIAJCHUEC DKCIIEPUMEHTAIbHBIMH METOJAMH HCCICAOBaHUSA 3aBUCHMOCTH OTHOCHTEIBLHOH BJIAXKHOCTH BO3JyXa OT JaBJCHUS BOISHOIO Iapa,
CoIep KaIIerocs B BO3AyXEe IPU JaHHOW TEMIEpaType M OaBJICHHMS HACBHIIIEHHOTO BOISHOIO Iapa: OMNpEACiCHHS YIACIbHOM TEIIOEMKOCTH
BEIIECTBA

MMOHUMAaHHE MPUHLUIIOB JEWCTBUSA KOHIECHCALIMOHHOIO KM BOJIOCHOTO T'MI'POMETPOB IICHXPOMETpPA, JBHUIaTells BHYTPECHHErO CrOpaHHs, MapoBOU
TYpOMHBI C KOTOPHIMH Y€JIOBEK IMOCTOSHHO BCTPEYAETCS B IOBCEIHEBHOM JKHU3HH, M CIIOCOO0B 00eCIIeUeH s 0€30IacHOCTH IIPU UX MCIIOIb30BaAHUN

MMOHUMAaHHE CMBICIIA 3aKOHA COXPAHEHHUS U MPEBPAIEHHs SHEPIrui B MEXaHUYECKUX U TEIUIOBBIX MPOIECCaX ¥ YMEHUE IPUMEHATh €ro Ha MPaKTHKE
OBJIaJICHHE Pa3HOOOPA3HBIMU CITIOCOOAMH BBIIOJIHEHHUS PACUETOB /I HAXOKICHUS YACIbHOM TEMIOEMKOCTH, KOJUYECTBA TEILIOTHI, HEOOXOIUMOI0
JUIS HarpEeBaHMs Tejla WK BBIIEISIEMOI0 UM IPU OXJIAXKICHUH, YACIbHON TEIUIOTHI CTOPAHUs, YAEIbHON TEIUIOTHI IUIABJIEHMS, BIXKHOCTH BO31yXa,
yIEIbHONH TEIUIOTHI MmapooOpa3oBanus U koHaeHcanuu, KIIJ TemmoBoro asBurareiis B COOTBETCTBHH C YCIOBUSMHM ITOCTABJICHHOM 3aJayd Ha
OCHOBAHHUH HCIIOJIb30BAHUS 3aKOHOB (DPHU3HKHU

yMEHHUE MCIO0JIb30BaTh MOJyUYEeHHbIC 3HAHMS, YMEHUS M HABBIKU B IIOBCEIHEBHOM YKU3HM, DKOJIOTUH, OBITY, OXpaHe OKPYIKAOIIEH CPeIbl, TEXHUKE
0€30IaCHOCTH.

dueKTpUYecKue ABJeHUs (26 1)
Onektpuzanus Qu3nueckux Tell. B3aumojencTBue 3apsbKeHHBIX Tenl. J[Ba poja sJeKTpuyecKkux 3apsaoB. JeTMMOCTh 3JIEKTPUUYECKOro 3apsija.

DONEeMEHTApHBIM JJIEKTPUYECKUM 3aps]. 3aKOH COXpaHEHHs JJIeKTpudeckoro 3apsaa. IIpoBOAHMKH, MOJYNPOBOJHUKM U H30JSATOPBl 3IIEKTPUUECTBA.
DNEKTPOCKOI. DIEKTPUUECKOE MoJIe Kak 0coOblil BUA Matepun. Hanpsowcennocmo s1ekmpuyecko2o nosis. JIeicTBUe 3JIeKTPUUECKOro Mol Ha 3JIEKTPUUECKUe

3apsabl. Konodencamop. Dnepeus 1ekmpuiecko2o nojisi KoHOeHcamopa.

3HCKTpH‘leCKI/Iﬁ ToK. McTouHuKH QJICKTPHUICCKOI'0 TOKaA. SJICKTpI/ILICCKaSI Oernb U €€ COCTaBHBIC YaCTH. HanpaBneHI/Ie U JCHCTBUSA QJICKTPHUICCKOT'O

Toka. Hocurenu QJICKTPUYCCKUX 3apdl0B B MCETaJlJIaX. Cuna Toka. QHGKTPI/ILIGCKOG HaIIpsIP>KCHUC. 3J'IeKTpI/ILIeCKOC CONMPOTUBJICHUC TTPOBOJHUKOB. | 2910705050003

COIIPOTUBJICHU.
3aBHCHMOCTh CHJIBI TOKa OT HaIIpsIPKCHUA. 3akon Owma I ydacTKa LCIIH. YaeapHOE COIIPOTUBJICHUC. Peocratsl. IlocnegoBaTenbHOE COESIMHEHHE

poBOAHMKOB. [lapanmienbHoe coeiMHEHnEe TPOBOIHUKOB.
PaGora »snekTpuyeckoro moiii MO MEPEeMELICHUIO0 AJIEKTPUYECKHX 3apsaoB. MOIIHOCTh 3JIEKTpUYECKOro Toka. HarpeBaHue mpoBOJHUKOB
JNEKTPUYECKUM TOKOM. 3akoH J[koyuns - JIeHna. DnekTpruieckre HarpeBaTellbHbIe U OCBETUTENbHbIE MTPUOOpsl. KopoTkoe 3aMbIkaHue.

JlaGopaTopHble padoThI U ONBITHI

OnBITHI MO HAOTIOIEHUIO SNIEKTPU3AIIUN TEll TPU COMPUKOCHOBEHHH.
HpOBOHHI/IKH A JUDJICKTPHUKU B SJICKTPHUICCKOM IT0JIC.
N3roroBneHue u UCOBITAHUE TAIbBAHUYECKOTO 3JIEMEHTA.
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H3MepeHue CHUIIbl IEKTPUYECKOTO TOKA.

5.M3MepeHne HanpsKEHUs Ha PA3IMYHbIX YYACTKAX 3JIEKTPUYECKON LIETIH.
HccnenoBanne 3aBUCMMOCTH 3JIEKTPUYECKOTO CONPOTUBIICHUS IPOBOJAHMKA OT €r0 JUIMHBI, IUIOIAAH ITOIEPEYHOr0 CEYEHHs U MaTepraa.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA B IIPOBOJIHUKE OT HAIIPSIKCHUS.
7.M13MepeHne conpoTUBIICHHS IPOBOJHUKA IIPHA TOMOLIY aMIIEPMETPa U BOJIBTMETPA.
N3yueHne 1ocnenoBaTenbHOr0 COEAUHEHNUS IIPOBOIHUKOB.

W3y4eHne napayuieaIbHOro0 COCIMHEHNS IPOBOAHUKOB.

8.M3MepeHre MOIHOCTH U pabOThl TOKA B 3JIEKTPUUECKOM J1aMIIe.

N3yuenne paboThl OIYIPOBOAHUKOBOIO JHOAA.

4.COopKa dIIeKTPUUYECKON IIeTI M U3MEPEHHE CHJIBI TOKA B €€ Pa3INYHBIX yJacTKax.
6.PerynupoBanue CUIIbI TOKa PEOCTATOM.

JdemoHcTpauuu

DnexTpu3anus Tell.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

JIBa poza JIeKTpUYECKUX 3aps10B.

YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

OOHapy:xeHue MoJis 3apspKEHHOT o 1apa.

JlenumocTh 2IEKTPUYECKOro 3apsaa.

BsaumoneiicTBue napauienabHbIX IPOBOJIHUKOB IIPY 3aMbIKAHUU LIEIIH.
YCeTpoiCcTBO KOHIEHCATOPA.

ITpoBOAHMKY U U30JATOPBI.

H3mepenue cuiibl TOKa aMIepMETPOM.

W3MmepeHune HanpsKeHHsI BOJIbTMETPOM.

Peocrar n Mara3uH cCOpOTHBIICHHUM.

IIpenmeTHBIMHU pe3yJIbTATAMH IIPH U3YYEHUH TEMBI SBIIIOTCS:

MMOHUMaHUE M CIIOCOOHOCTH OOBICHATH (I)I/I3I/I‘leCKI/Ie ABJICHUA: OJICKTpU3alluA TCJI, HArp€BaHUC IIPOBOJHHUKOB OJJIICKTPUYCCKHM TOKOM,
BHCKTpI/I‘IeCKI/Iﬁ TOK B MCTaJlJIaX, SJICKTPUYCCKHUC ABJICHHUA B IIO3UIKMKU CTPOCHUA aTOMA, JEHCTBUSA QJICKTPHUUYCCKOI'O TOKa

YMCHHC U3MCPATH CUITY JJICKTPHUYCCKOT'O TOKA, 3JICKTPHUYCCKOC HAIIPSIKCHUC, 3HeKTqueCKHﬁ 3apsaa, 9JICKTPHICCKOEC COIIPOTUBIICHUC

BJIAICHUC OKCIICPUMCHTAJIIbHBIMHU MCTOJaMHU HCCICAOBAHHA 3aBHCUMOCTH CHJIBI TOKa Ha Y4YaCTKC HOCIIHM OT JJICKTPHUYCCKOI'O HAIIPsSKCHUS,
QJICKTPHUYCCKOI'0 COIIPOTHUBIICHUS ITPOBOJHUKA OT €TI0 JJIMHBI, IIJIOIIAAU MMOIICPECUYHOIr0 CCUYCHUA U MaTCpualia

MNOHUMAaHUC CMBICJIa 3aKOHAa COXPaHCHUA SJICKTPHUYCCKOI'O 3apsaaa, 3aKOHa Owma IJId y4aCTKa L CIIN. 3akoHa I[)KOYJ'IH-.HCHLI&

INOHHMMAaHHUC IIPpHUHIIUIIA JIeNCTBUSA QJICKTPOCKOIIA, JICKTPOMETpPA, 'AJIbBAHUYCCKOI'O 3JICMCHTA, dKKYMYJIATOPA, (I)OHapI/IKa, peocraTta, KOHACHCATOpPAa,
JaMIlbl HaKaJIWBaHHUsA, C KOTOPBIMH YCIOBCK CTaJIKUBACTCA B IMOBCEIHEBHOM KHU3HHU, H CIIOCO0OB o0OecreueHusT OE30IMacHOCTH npu HX
HUCIIOJIBb30BaHNH

BJIAICHUC PA3JIMYHBIMHU CII0co0aMU BBIIOJIHEHUS pacdeToB i1 HAXOXACHUA CHJIbI TOKA, HAIIPSXKCHHA, COIIPOTHUBICHHUA IPHU IapaJlJICIbBHOM H
nocCJICA0BAaTCIIbHOM COCAMHCHUU IIPOBOJHUKOB, YACIbHOI'O COIIPOTHUBJICHHA pa6OTBI U MOHIIHOCTH 3JICKTPHYCCKOI'O TOKA4, KOJIUYCCTBA TCILIIOTHI,
BBIACIIEICMOI'O IPOBOJHUKOM C TOKOM, CMKOCTH KOHACHCATOPA, pa6OTBI QJICKTPUYCCKOTO IMOJISI KOHACHCATOPA, SHCPIrUU KOHACHCATOPa
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® yMCHHE WCIOJIb30BaTh MOJyUYEHHBIC 3HAHUS, YMEHUS U HABBIKU B MMOBCEIHEBHOMN JKU3HH, YKOJIOTHH, OBITY, OXpaHE OKPYXKAIOMICH CPEbl, TEXHUKE
0€30I1aCHOCTH.

DJIeKTPOMAarHUTHbIE siBjeHus (5 1)
MaruutHOe 1oje. MaruutHoe mose Toka. OnbIT Ipcrena. MarHUTHOE MOJ€ MOCTOSHHBIX MarHMTOB. MarHuTHoe moJie 3eMiu. DJIEKTPOMArHuT.

MarauTHoe moJje KaTyllKnu ¢ TOKOM. HpI/IMeHeHI/Ie QJICKTPOMArumuTOB. HeﬁCTBHe MAardvuTHOTI'O IIOJII Ha IMPOBOAHHMK C TOKOM M ABHIKYIIYIOCS 3apsA’KCHHYIO
HacTHIy. BHGKTPOI[BI/H‘&TCJ'IB.

JlabopaTopHbie padoThI U ONBITHI
HccnenoBanue siBJICHUS MAarHUTHOTO B3aUMOJICHCTBHS TEIl.
HccnenoBanue sABiIeHU HAMarHMYMBaHUs BEIIECTBA.
HccnenoBanue AeCTBUSA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
N3yuenue AeicTBUS MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
N3yueHne nencTBrs dIEKTPOABUTATEIIS.
9.Cbopka >1eKTpOMarHiuTa U UCIIBITAHUE €TO ECHCTBUSI.
10.13yuenue 351eKTpU4ecKOoro JBUraTessi HOCTOSIHHOTO TOKa (Ha MOJIENH).
JlemoHCcTpanun
OmneiT OpcTena.
MarnuTHO€ noJje ToKa.
JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
B3anmopeiicTBre OCTOSIHHBIX MarHUTOB.
YCeTpoiCTBO U IEHCTBHE KOMITIAcA.
Y CTpOoKCTBO 3JIEKTPOABUTATENS.
IIpeaMeTHBIMH Pe3yJbTATAMM W3YyYCHUS TEMBI SBJISIIOTCS:
® TIOHMMaHUE U CIIOCOOHOCTh OOBSCHATH (PU3MUECKHUE SBIICHUS: HAMAarHUYCHHOCTD JKeJie3a M CTalH, B3aMMOJICHCTBHE MarHUTOB, B3aUMOJICHCTBUE
MPOBOJHMKA C TOKOM U MATHUTHOM CTPEJIKU, IEHCTBUE MATHUTHOTO TIOJISI HA TPOBOAHUK C TOKOM
®  BJIAJICHUE IKCIIEPUMEHTAIIBHBIMU METOJAMHU UCCIIEIOBAHUS 3aBUCUMOCTH MarHUTHOTO AEHUCTBUS KATYIIKU OT CUJIbI TOKA B LIETIH

o YMeHI/Ie HUCIIOJIB30BaATh HOJ'Iy‘{CHHBIG 3HaHUA, YMCHI/ISI U HABBLIKHU B HOBCGI[HGBHOI\/'I KH3HU, DKOJIOTHUH, 6I>ITy, oxpaHe OK‘[)Y)I(aIOIHGfI CpGI[BI, TCXHHUKEC
0€30I1aCHOCTH.

CgetoBble siBjenus (10 u)
Ucrounnku cBeta. 3aK0H IPSIMOJIMHEMHOTO pacTpOCTPaHEHHE CBETA. 3aKOH OTpakeHMsl cBeTa. [lmockoe 3epkano. 3aKoH npeaoMiieHus cBeTa. JIMH3BI.
@DOKyCHOE pacCcTOsSIHUE U ONTHYEcKas cuiia JIMH3bI. M300paskeHue npeameTa B 3epkaiie U tuH3e. Onmuueckue npubopel. I'1a3 kak ontuyeckas cucTeMa.
JlaGopaTopHble padoThI U ONBITHI
N3ydeHue sBieHUs paclpoOCTpaHEHUS CBETA.
HccenenoBanue 3aBUCUMOCTH yIJIa OTPAaXKEHHUS CBETA OT yrja MaJeHMUs.
N3ydenne cBONCTB H300pakeHUs B IIIOCKOM 3epKaje.
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N3mepenne poKyCHOTO pacCTOSHUS COOMPAOIICH JIMH3BI.
11.ITonyuenune n300pakxeHu NPy MOMOIIHN JIUH3bI.
JdemoHcTpauuu

[IpssMonMHENHOE pacIPOCTPAHEHHE CBETA.

[Tony4yeHne TEHU U MOTyTEHHU.

OtpaxkeHue cBera.

[Tpenomiienue cBera.

Xon styueit B coOuparomei Jnnse.

XoJ1 1y4deil B pacCcerBaroIeu JIMH3E.

[Tonyuenne n300paxeHuii ¢ HOMOLIBIO JIUH3.

[TpuHIMn neicTBUSA MPOEKIIMOHHOTO anmapara U ¢oroanmnapara.
Mopens rnasa.

IIpeaMeTHBIMH pe3yJIbTATAMM U3YUYCHUS TEMBbI SBIISIOTCS:

[IOHMMAaHHE U CIIOCOOHOCTH OOBICHATH (DU3MUECKUE SIBICHHS:. NPSIMOJMHEMHOE paCIpOCTpAaHEHHUs] CBETa, 00Opa3oBaHUWE TEHH W IIOJYTEHHU,
OTpa)kKEHHE U IIPEJTOMIICHHE CBETA

YMEHHE U3MEPSATH (DOKYCHOE PACCTOSIHME COOMPAIOIIEH JTMH3bI, OIITHYECKYIO CHITY JIUH3bI

BJIQJIEHNE DKCIIEPUMEHTAILHEIMH METOIaMHU MCCIIEN0BAaHUS 3aBUCUMOCTH M300pakeHUs OT PACIIONOKEHUS JIAMIIBI HA PA3IMUHBLIX PACCTOSHUSIX OT
JIMH3BI, yIJIa OTPaXKEHUs OT yIJia MajJeHus CBETa Ha 3€pKajio

IIOHMMAaHHE CMBICIA OCHOBHBIX (PM3MYECKHMX 3aKOHOB M YMEHHE IPHMEHSATH MX Ha NPAKTUKE: 3aKOH OTPAXKEHMs U IPEJIOMJICHHS CBETa, 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHMS CBETA

pasian4dath GOKYC JUH3EI, MHUMBIH (POKYC U (POKYCHOE paCCTOSIHUE JIMH3BI, ONTHYECKYIO CHIIY JMH3BI H ONITHYECKYIO OCh JIMH3BI, COOMPAIOLIYIO U
pacCcerBaroIIyIO JIMH3bI, H300paXKeHHsI, JaBaeMble COOMPAIOIIEH U pacCEeUBAIOIICH TMH30M

YMEHHE HCIIOJIb30BaTh MOJIyUYEeHHbIC 3HAHUS, YMCHHS U HAaBBIKHA B ITOBCEIHEBHOM KU3HHU, SKOJIOTHHU, OBITY, OXpPaHE OKPYKAIOIIEH CPEe/Ibl , TEXHHUKE
0€30IMacCHOCTH.

IloBTOpEHMeE -2 4

9 kJjaacc

(102 4, 3 y B HEZIENIO)

3akoHbl B3anMojielicTBUS U IBUKeHHs TeJg (36 4)
MexaHuueckoe ABHKeHHE. MaTepuanbHas TOYKa Kak MoJenb (GU3MUecKOro Tena. OTHOCUTEIHHOCTh MEXaHHMYeCKoro nBuxkeHus. Cuctema orcyera.

Ou3nyeckue BETUYHHBI, HEOOXOAWMBIE Ui OMHCAHUSA ABW)KCHHUS W B3aUMOCBSI3b MEXIy HUMHU (IIyTh, MEpEeMEIIeHHE, CKOPOCTh, YCKOPEHUE, BpEMs
IBUXKEHH ). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEIHOE BIKEeHUE. PaBHOMEpHOE JIBUKEHHE TI0 OKpYXHOCTH. [lepBbiii 3akoH HproTOHA 1 MHEpIHS.
Macca tena. [InotHocTs BemectBa. Cuna. Equnnibl cunsl. Bropoii 3akon HetoTona. Tpertuii 3akoH HetoTona. CBoOoHOE TajieHue Tell. 3aKOH BCEMUPHOTO

Taroredns. HesecoMocCTsb.
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Nmmynbe. 3akoH coxpaHeHus umIyibca. PeakTuBHOE aBmxkeHue. Mexanuueckas padota. MomrHocts. DHeprus. [loTeHnuanbHas U KMHETHYECKAS

sHeprus. [IpeBpalnieHrue o4HOTO BUAa MEXaHUUYECKON YHEPTUM B IPYroi. 3aKOH COXPaHEHUsI MOJIHOM MEXaHUYECKOM SHEPTUH.

MarepuanbpHas Touka. Cucrema oTcuera.

[lepemenienne. CKOpOCTh NPSIMOJMHENHOIO PABHOMEPHOTO JIBUKECHHUSL.

[IpsiMonuHETHOE PaBHOYCKOPEHHOE JIBUKEHHE: MTHOBEHHAsI CKOPOCTb, YCKOPEHUE, IIEPEMELLIEHUE.

['paduku 3aBUCIMOCTH KHHEMATHUYECKUX BEIMUYUH OT BPEMEHHU [IPH PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHXKEHUH.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS. [ €OLIEHTprYECcKas U TeIMOLIEHTPUYECKas CUCTEMBI MUpA.
NuepunansHas cucrema orcyera. [lepBbliil, BTOpoi U TpeTHii 3akoHbl HproTOHA.

CBobogHoe manenue. HeBecoMoCTh. 3aKOH BCEMUPHOTO TATOTEHUs. [VICKyCCTBEHHbBIE CIYTHUKN 3EMIIH. |

Nmnynbe. 3aK0H COXpaHEHUs UMITYJIbCa. PeakTUBHOE IBUKEHHUE.

Dpoumanvrvle 1a60pamopHvle padomsl U ONbIMbL
1. UccnenoBaHue paBHOYCKOPEHHOTO ABM)KEHUS 03 HaualbHOW CKOPOCTH.
W3mepenue yckopeHust CBOOOJHOTO MaeHUS.

IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYECHUS TEMBI SIBIISIFOTCS:

MMOHUMAHUE U CIIOCOOHOCTH OIMUCHIBATH U OOBICHATH @puzuueckue sA6jaeHUsn: NOCTYNATEIbHOE IBIKCHHE (HA3BaTh OTIUYHUTEIIbHBIA MPU3HAK),
CMeHa JTHS U HOYH Ha 3emiie, CBOOOTHOE MMaJICHUE TeJl. HEBECOMOCTD, JBHKCHHE 110 OKPYKHOCTH C TIOCTOSTHHOW IO MOYJIIO CKOPOCTHIO;

3HAHHUE U CTIOCOOHOCTH JaBaTh ONMPEICICHUS /ONTUCAHUS huU3UUeCKUX ROHAMUIL: OTHOCUTEIILHOCTD IBYKEHUS (IEPEUUCITUTH, B U€M TIPOSBIISICTCS ),
TCOLICHTPHYCSCKAsT W TEIUOICHTPUYECKAs CHCTEMBl MHUpa; [1epBas KOCMHYECKas CKOPOCTh|, PEaKTUBHOE IBUKCHHC, (Quauueckux mooeneil.
MaTepuaidbHas TOYKA, CHCTEMa OTCYETa, Qu3uuecKux eequduH: TICPEMEIICHHe, CKOPOCTh PaBHOMEPHOTO MPSMOJIWHEHHOTO JIBWKCHUS,
MTHOBEHHAas CKOPOCTh M YCKOPEHHE IMPU PABHOYCKOPEHHOM MNPSAMOJIMHEMHOM JBH)KEHUH, CKOPOCTh M LEHTPOCTPEMUTEIBHOE YCKOPEHHE IPHU
PAaBHOMCPHOM ABUXKCHHH TCJIa 110 OKPYKHOCTHU, UMITYJIBC,

MOHMMAHHUE CMBICIIA OCHOGHBIX (Yu3uueckux 3aKonoe: NuHaMUKH HBIOTOHA, BCEMUPHOTO TIATOTCHHS, COXPAHEHUS HMITYJIbCA, COXPAHCHHS
SHEPruM), yMEHUE MPUMEHATh UX Ha MPAKTHUKE U JUIS PEIICHUs YICOHBIX 3a/a4;

YMECHHEC NIPUBOJUTH MIPHUMECPEI TEXHUYECCKHUX yCTpOﬁCTB M XHUBBIX OPraHU3MOB, B OCHOBC IICPCMCIUICHHNA KOTOPHBIX JICXKHUT IMPUHIUII PCAKTHBHOI'O
JBIDKCHHS. 3HAHUE M YMeHHe 00bSICHATD YCTPONCTBO U JICHCTBHE KOCMUYECKHUX PaKeT-HOCUTEIICH;

YMEHHE HCIHO0Jb30BATb IIOJIYYCHHBIC 3HaHUsA, YMCHHA W HaBbIKU B HOBCGI[HGBHOI\/’I JKNU3HU (6BIT, OKOJIOI'HUs, OXpaHa 3J0pOBbs, TCXHHUKA
0€30ITacCHOCTH U 1. );

YMEHHE U3MEPATh MTHOBEHHYIO CKOPOCTh M YCKOPEHHE MPU PABHOYCKOPEHHOM MPSMOJMHEHMHOM JBUKEHHH, HEHTPOCTPEMUTEIBHOE YCKOPEHHE
IIpyu paBHOMCPHOM JIBHXXCHHH 110 OKPYKHOCTH.

Mexanuueckoe KoJjiedanue U BOJHbBL. 3BYK (13 1)
Mexanunueckue konebanus. [lepuon, yacrora, ammuntyaa konedanuii. Pezonanc. MexaHudeckre BOJIHBI B OJHOPOIHBIX cpeaax. JlnmnHa BOJTHBL 3BYK

KaK MEXaHU4YCCKas BOJIHA. FpOMKOCTL " BBICOTA TOHA 3BYyKa.
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@poumanvhele 1a60pamopHvle padomsl
3. UccrnenoBanne 3aBUCHIMOCTH TIEPHO/Ia U 9YaCTOTHI CBOOOIHBIX KOJIeOaHUI MasiTHUKA OT JATUHBI €r0 HUTH.
2. H3mepenue ycKopeHUs CBOOOJHOTO MajeHUs C TOMOUIbI0 MasTHUKA

HpeIIMeTHbIMI(I pe3yJbTaTaMM U3YYCHUA TCMBI SABJIAIOTCA:

MMOHUMAaHHWE U CIIOCOOHOCTH ONUCHIBATh M OOBSICHATD (huzuueckue aeieHus: Kojacoanus HUTIHOTO (MaTeMaTUYECKOr0) U MPY>KMHHOTO MasiTHUKOB,
pe30oHaHC (B T. 4. 3ByKOBOM ), MEXaHWYECKHUE BOJIHBI, JUTMHA BOJIHBI, OTPAKCHHUE 3BYKa, 9X0;

3HaHWE U CIOCOOHOCTh JIaBaTh OMPENCICHUS (hu3uuecKkux noHAmuil: cBOOOJHbBIE KoJieOaHus, KoyieOaTeabHas CUCTEMA, MAsTHUK, 3aTyXarollIue
KoJieOaHMsl, BRIHYKICHHBIC KOJICOaHMS, 3BYK M YCJIOBHS €r0 paclpoOCTPaHCHUS; puzuueckux 6enuyun: aMIuinTy1a, IEprol, 4acToTa KojieOaHuH,
coOCTBEHHAs1 YacToTa KoJieOaTeIbHOM CHCTEMBI, BBICOTA, [TeMOp]|, TPOMKOCTh 3ByKa, CKOPOCTh 3BYKA; (puszuueckux mooesnei: [TapMOHUUYECKHE
KOJIeOaHus |, MAaTeMaTHYECKUN MasTHUK;

BJIQJICHUE DKCIIEPUMEHTAILHBIMU METOJIaMH UCCIICIOBAaHUS 3aBUCUMOCTH Teproia KoieOaHuid rpy3a Ha HUTH OT JJIMHBI HUTH.

duaekTpoMaruuTHoe moJie (20 4)
MaruuTtHOe moJie. MHAyKIus MarHUTHOro mnoJiss. MarHUTHOE moJie TOKa. MarHMUTHOE MoJie KaTylIKHW C TOKOM. JlefCTBHME MarHMTHOIO IMOJs Ha

IPOBOJAHMK C TOKOM M ABMXKYILYIOCA 3apsbkeHHyro yactuny. Cuna Amnepa u cuna Jlopenya. DneKTpoaBUraTesb. SIBiaeHHE 3J€KTPOMAarHUTHON MHAYKIIHS.

Onpitel Dapanes.

DNeKTpOMarHuTHeIE KoneOauusi. Konebamenvhoviti konmyp. Dnekmpocenepamop. Ilepemennviti mok. Tpancghopmamop. Tlepenaya 3IeKTPUUYECKOM

SHEPrUU Ha pacCTOsHUE. DJNEKTPOMArHUTHBIE BOJHBI U UX CBOMCTBaA. [IpuHyunvt paouocesasu u menesudeHus. Buusnue 21eKmMpoMacHUMHbBIX U3YYEHUU Ha

IHCUBBLIE OP2AHU3IMDL.

Caert — snekTpomMarHuTHas BosHa. CkopocTs cBeta. Jlucnepcus csera. Mumepghepenyus u ougppaxyus céema.

@ponmanvreie 1abopamopHble pabombl U ONbINbL
4. N3yuyeHue ABJICHUS DJIEKTPOMArHUTHOW MHAYKIIUH.
5. HabnroneHue CrijioHoro U JMHEHYaThIX CIIEKTPOB UCITYCKaHUS.

IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYEHUS TEMBI SIBISIFOTCS:

MOHUMAaHHWE M CIOCOOHOCTh OMNHCHIBATH W OOBSICHATH (hU3UYECKUEe ABNEHUA/NPOYecchl: DICKTPOMATHUTHAS WHIYKIUS, CaMOWHIYKIIHS,
MpEJIOMJIEHUE CBETa, JMCIEPCHsS CBETA, TOTJOIMICEHHE M HCIYCKAaHHE CBETa aTOMaMH, BO3HMKHOBEHWE JIMHEWUYATHIX CIHEKTPOB H3IYYCHHUS U
MOTJIOIICHHS;

yYMEHHUE J1aBaTh OMpPENeTeHUs / ONMCAaHNE YU3UYECKUX NOHAMUI: MAaTHUTHOE TI0JIe, IMHUA MAarHUTHOW WHIYKIIMW; OJTHOPOJHOE U HEOTHOPOIHOE
MarHUTHOE T0JIe, MATHUTHBIN TTOTOK, IEPEMEHHBIN JIEKTPUUECKHUI TOK, HIIEKTPOMArHUTHOE T0JIE, SJIEKTPOMArHUTHBIC BOJIHBI, DJIEKTPOMAarHUTHBIC
KoJieOaHus, PaJuoOCBsI3b, BUAWMBIA CBET;, (hU3UYECKUX 6enuyuH: MATHUTHAS WHIYKIUSA, WHIYKTUBHOCTH, IMEPHOJ, YacTOTa W aMIUIUTYJa
AIIEKTPOMATrHUTHBIX KOJIEOAHWM, TTOKA3aTeNn MTPEJIOMIICHHUS CBETA,

3HaHWe (HOPMYIUPOBOK, MOHMMAHHME CMBICIAa M YMEHUE TMPUMEHSTH 3AKOH HpeloMiaeHus ceema u npasuno Jlenuya, 3HaHVE Ha3HAYCHUS,
YCTpOMCTBA W TIPUHIUINA JCUCTBUS MEXHUUECKUX YCMIPOUCME: DICKTPOMEXAaHMYECKUH WHIYKIIMOHHBIA TeHepaTop IEePEeMEHHOIro TOKa,
TpanchopmaTop, KonedaTeabHbINH KOHTYP; AETEKTOP, CIIEKTPOCKOII, CrieKTporpad;
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® [IOHMMAaHHC CYTH Mmemooa CREKMPAIbHOZ20 anajiuiza U cro BO3MOXKHOCTEH.

Ctpoenue atoma u aToMHOro sigpa (17 4)
Crpoenue atoMoB. [Inanerapuas monenb aroma. KBaHTOBBIN XapakTep MOTJIOUICHHUS U UCITyCKaHUs cBeTa aroMaMu. JIuHeiiuaTeie CrieKTphl.

Omneitel Pe3epdopra.

CocraB atoMHOTO sijipa. [IpoTOH, HEUTPOH M AIEKTPOH. 3aKOH DUHINTEHHA O MPONOPIMOHATILHOCTH MAcChl M SHEPTUU. /Jedhekm macc u dHepaus cesa3u
amomuuix sA0ep. PagnoaktuBHocTh. Ilepron nonypacnana. Anbda-uznyduenue. bema-usnyuenue. 'amma-uznyuenue. Snepusie peakun. ICTOYHUKH SHEPTUH
Connna u 3Be3a. SlnepHas sHepreTuka. Jkonocuueckue npobiemvl pabomsl amomMubix 21ekmpocmanyutl. Jlo3umeTpusi. Bausnue paouoaxmueHuIX u3ny4eHull
HA JCUBbLE OP2AHUSMBI.

@Dponmanvheie 1abopamophvie pabomol

9.M3mepeHne ecTeCTBEHHOTO PaAMalHOHHOTO (DOHA I03MMETPOM.

7. N3ydyeHnue nenenus sapa aToMa ypaHa 1o ¢portorpaduu TpeKkos.

6. OueHka nepuojia rnoyiypacraja HaxosIuXcs B BO3/1yXe MPOIYKTOB paciajia raza pajoHa.
8. M3ydyeHune TpeKoB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (hOTOTpadHsIM.

IIpeaMeTHBIMM pe3yJIbTATAMM U3Y4YEHUS TEMBI SBJISAIOTCS:
IIOHUMAaHME U CIIOCOOHOCTD ONHUCHIBATH U OOBACHATH huzuyeckue agaenun: paJioakTUBHOE U3Ty4YE€HUE, PaIHOAKTUBHOCTD,
3HaHHE W CHOCOOHOCTH N1aBaTh ONPEACICHHS/ONUCAHUS (U3UUeCKUX NOHAMUI: PATUOAKTHBHOCTh, anb(da-, OeTa- M raMMa-dacTHIbI;, pu3uuecKux
Modeneit: MOJIeNU CTpOeHUs aToMoB, npeaoxennsle 1. JI. Tomconom u 3. Pesepdopnom; ¢pusuueckux éenuuun:
IIOHUMAaHHE CMBICIIA OCHOBHBIX (YPU3UYECKUX 3AKOHOE:
yYMEHUE NPUBOJUTH MIPUMEPHI U OOBACHATH YCTPOICTBO M MPUHIUI IEHCTBUS TeXHHYECKUX YCTPOMCTB M YCTAHOBOK (B TOM 4HuCJIe):
HCMOJIb30BaHMeE TTOJTYYCHHBIX 3HAHUM, YMEHUN U HAaBBIKOB B MIOBCEIHEBHOM KU3HU (OBIT, SKOJIOTHSI, OXpaHa 3/I0POBbsI, TEXHUKA O€30MaCHOCTH U JIp.);
YMEHHE U3MepATh:
e 3HaHue (HOPMYIUPOBOK, TOHUMAHHE CMBICIIA U YMEHHE IPUMEHSATD 3AKOH ..., RPAGUIIO ...,
e 3HAHWE Ha3HAYCHUS, YCTPOWCTBA U MPHUHLINIIA JEUCTBUS MEXHUYECKUX YCMPOUCHE: . ..
e Ha3HAYCHUS U [IOHUMAHUE CYTH IKCHEPUMEHMAIbHBIX MEM 0008 UCCIE008AHUA YACMUY,
e 3HaHWE U OIMCAHME YCTPOMCTBA M yMEHUE OOBACHUTH NMPHUHLUI JEHCTBUS meXHuueckux ycmpoiicmeé u ycmanoeok: cuérumka [eiirepa,
Kamepbl BHiIbCcoHa, My3bIpbKOBOI KaMephbl, 1¢PHOT0 peaKkTopa.

Crtpoenne u 3Boouus Beesennoii (7 4)

I'eonenTprueckas U rexvoneHTpuyeckas cucteMbl Mupa. Ousnyeckas npupoaa HeOecHbIx Ten ConHeuHol cucteMsl. [Ipouncxoxnenne CoiaHeuHOM
cuctembl. Gusnueckas npupoaa Comnnua u 38e31. Ctpoenue Beenennoit. OBomonus Beenennoil. ['unoresa bonbioro B3psiBa.
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YacTHBIMHU NPeAMETHBIMH Pe3yJbTATAMM U3YUCHUS TEMBI SIBIISIOTCS

® IIpeJCTaBIICHUE O COCTaBEe, CTPOCHUH, IIPOUCXOXKACHUN U Bo3pacTe COTHEUHOU CHCTEMEI;

® yMEHHE NPUMEHATH (DM3NYSCKUE 3aKOHBI IS 0ObSICHEHUS ABMKECHHS Tu1aHeT COJTHEUHOM CHCTEMEI,

® 3HATh, YTO CYIIECTBCHHBIMH ITapaMeTpaMH, OTIMYAIOIIMMH 3BE3IBI OT INIAHET, SBISIOTCA WX MAacChl M MCTOYHHUKH SHEPruM (TEpMOsICpHBIC
peaKkIuu B HeApax 3BE3] U PaJAHMOAKTHUBHBIC B HEJIpax IJIaHET);

e CpaBHHMBATh (PM3UUYSCKHUE U OPOHMTANIBHBIC TapaMeTPhl IJIaHET 3¢MHOM IPYIIIBI C COOTBETCTBYIOIIMMU ITapaMEeTPaMU IIAHET-THTAHTOB U HAXOIUTh B
HHX 00IIee U Pa3InyHOE;

e 00BsACHATH cyTh 3¢ dekra X. Jlomrepa; GopMyInpoBaTh U OOBICHATH CYyTh 3aKOHA . Xa00a, 3HaTh, YTO 3TOT 3aKOH SIBHJICS YKCIICPUMEHTAIBHBIM
MOJATBEPKACHUEM MOJESIN HecTalimoHapHo BeenenHnoi, otkpeiToi A. A. @puamanom.

Pe3zepBHOe Bpems -94

O0muMH npeAMeTHBIMH Pe3yJIbTATAMHU U3YyYEHUS Kypca SBIISIOTCS:
® yMeHHE MNOJb30BATHCH METOJAMH HAYYHOrO HCCIeI0BAHHS SIBJICHU IPUPOLBL:  IIPOBOJHUTH HaOJIO/ICHUs, TUIAHUPOBATh M BBIOJHATH
AKCIIEPUMEHTBI, 00padaThiBaTh M3MEPECHHH, MPEICTaBIATh Pe3yabTaThl U3MEPEHUM C MOMOIILI0 TaOauIl, rpadukoB U Gopmyil, O6Hapy')KI/IBaTB
3aBUCUMOCTH MEXIY (PU3MUYESCKHUMHU BEIMYMHAMH, OOBSICHATH PE3yJbTaThl U JCNAaTh BBIBOJbI, OIICHUBATH I'PAHUIIBI MOTPEITHOCTEH PE3Y/IhTaTOB
H3MEPEHU;
® Dpa3BUTHE TEOPETUUYECKOTO MBIIUICHUS HAa OCHOBE (OPMUPOBAHUS YMEHHMHM YCTaHABIHMBATh (aKThl, pa3uyaTh INPUYUHBI U CIEACTBUA,
UCIOJNIb30BaTh (PM3MUYECKUE MOJIENH, BBIIBUTATh TUIIOTE3bI, OTHICKUBATH U (JOPMYITUPOBATH JOKA3ATENbCTBA BBIIBUHYTHIX THIIOTES.
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TemaTuyeckoe MIAHMPOBAHUE MO (PU3HUKE COCTABJIEHO € Y46TOM padoueii mporpaMMbl BoCUTAHUsA. BocnuTareJbHbI MOTEHUNAJ JAHHOTO
yue0HOro npeaMera odecneuynBaeT peajn3anuio ciaeaymmX HejeBbIX NPUOPUTETOB BocnuTanus odydyawommxes Q0O0:

1.

el e

BocnuTsiBaTh TpaMOTHBIX, 00pa30BaHHBIX JIIOJIEH, MTATPUOTOB CBOEH CTpaHbl, JIFOJIEH ¢ aKTUBHOM I'pa)/1aHCKON MO3UIMENH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTb; TPOJIOJKATH Pa3BUTHE BAPHATUBHOTO 00pa30BaHUS B IIKOJIC, BHEAPSS B MPAKTUKY HAIMOHAILHO- PETHOHATBHBIA KOMITOHEHT. [TocTpoeHme
00pa30BaTeNbHON MPAKTUKU C YU€TOM PETMOHANBHBIX, COLMAbHBIX TEHACHIIM, BOCIIMTAaHUE JACTEl B AyXe YBa)KEHHUS K CBOEH IIKOJIE, TOPOy, Kpalo,
Poccun, ucropun Poccnn u ponHOro kpas.

[IpoBoauTh paboTy B COOTBETCTBUU C CUCTEMOM MPOQHUIAKTUKHN 0€3HA30PHOCTH U TPABOHAPYIIECHUI HECOBEPIICHHOJIETHUX

CopneiicTBoBaTh (POPMHPOBAHUIO CO3HATEIBHOTO OTHOIICHHS YUYAIIMXCS K CBOEH KHU3HH, 3/I0POBBIO, a TAKXKE K KHU3HH M 3/0POBBI0 OKPYKAIOIIUX
monei, odecrieuenne B MBOY COII Ne 1 ycnoBuii (pU3MYECKOTO, TICUXOJOTHYECKOTO, COMMAIBHOTO M JyXOBHOTO KOoMdopTa, CriocoOCTBYIOIHNX
COXPaHEHHIO U YKPEIUICHUIO 37I0POBbsI CYOBEKTOB 00Opa30BaTEIBHOTO Mporecca, (HOPMUPOBAHHIO SKOJIOTUYECKOH KYJIBTYpPBI, UX MPOAYKTHBHOU
yueOHO-T03HABATEIbHON JEATEIbHOCTH, OCHOBAHHOW Ha pPAlMOHAIBHON OpraHu3aluy y4yeOHOro Tpyda M KyJIbType 370pOBOro o0pasa >KHU3HU
JUYHOCTH.

OpranuzoBaTh pabOTy C CEMbSMH HIKOJbHUKOB, MX POJUTENSMU WJIM 3aKOHHBIMH TMPEACTABUTEISIMH, HAIIPABICHHYI0 Ha COBMECTHOE pPEIICHUE
npo0JieM JUYHOCTHOTO PAa3BUTHUS AETEH, CO3/1aTh YCIOBHS JJIS y4acTHsl CEMEW ydalluxcs B BOCIMTATENIBHOM IPOIECCE, PA3BUTHUS POJUTENIbCKUX
OOIIECTBEHHBIX OOBEAMHEHU, TTOBBIIICHUS] aKTUBHOCTH POJUTENIBCKOTO COOOIIECTBA; MPUBIEKATh POJUTEIBCKYI0 OOLIECTBEHHOCTh K YYacTHUIO B
CaMOYITPaBJICHUH IIKOJIOM;

[Tonnep>kuBaTh y4EHHYECKOE CaMOYIMpaBICHHE-KaK Ha YpPOBHE IIKOJbI, TAaK M HAa YPOBHE KIACCHBIX COOOINECTB, pa3BUBATh CAMOYIPABJICHUS
NIKOJILHUKOB, TIPEIOCTABIISTE UM PEATBHYIO BO3MOKHOCTh YJacTHS B YIPABICHUU 00Pa30BaTEIbHBIM YUPESIKICHUEM, B JIEATSIBHOCTH TBOPUYCCKHX U
OOIIECTBEHHBIX 00ObETUHEHHI PA3TMYHON HAMPABICHHOCTH;

Oprann3zoBaTh MPOPOPUEHTANUOHHYIO PAOOTY CO HMIKOJTBHUKAMH.

BoBnekaTh MKOTLHUKOB B KPYXKKHU, CEKIIUU, KITYObI CTYANH U WHBIE O0BEIMHEHUS C LIEIbI0 00ECIICUeHUs CaMOpeaIn3aliy JMIHOCTH;

Peanu3zoBaTh noTeHIMA KJIACCHOTO PYKOBOJCTBA B BOCIUTAHUH IIKOJIbHUKOB

Hcnonb30BaTh B BOCIUTAHUU JETEH BOZMOKHOCTH IIKOJIHHOTO YPOKa (MHTEPAKTUBHBIE (POPMBI 3aHSITUI)

. IonnepxuBaTh ACATEIHHOCTDh (PYHKITMOHUPYIOMIUX Ha 06a3€ IMIKOJIBI IETCKUX OOIIECTBEHHBIX 00bEIMHEHUM.
. BOBlIeKaTh IIKOJIBHUKOB B MHTEPECHYIO U TMOJIE3HYIO Ul HUX JEATEIIBHOCTb, KOTOPAs MPEAOCTABUT UM BO3MOYKHOCTH CAMOPEAIM30BaTHCS B HEW,

HpI/IO6pCCTI/I COIMMAJIBHO 3HAYMMBIC 3HAHHW, Pa3BUTH B cebe BayKHEIE AJI1 CBOCTO JIMYHOCTHOT'O pa3BUTHUA COMATIBHO 3HAYUMBIC OTHOIICHU A, MTOJIYyYaTh
OIIBIT YYaCTHA B COLIMAJIBHO 3HAYNMBbIX JICJIaX.
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IV. TemaTnueckoe nJiaHMpoBaHue, 9 KJiacc.
1) YueOHbIi JIaH

Bcero wacos Teopernueckue | IIpakTudeckue KonTpoan
Pa3peinl
N
1 | 3akoHbl B3aMMOeHCTBHS U JIBHKEHHS TeJl 36 34 1 1
2 | Mexannuyeckne KoJieOaHHsSI M BOJIHBL. 3BYK 13 10 2 1
3 | DJeKTPOMArHUTHOE 1MoJIe 20 17 2 1
4 Crtpoenue aTomMa u aTOMHOT0 siipa. Ucnosnb3oBanue 17 12 4 1
IHEPIruu AaTOMHBIX sijiep
5 | Ctpoenue u 3BoIonus1 Beenennoii 7 6 0 1
6 | [loBTOpEHmeE 9 8 0 1
Hroro 102 87 9 6
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2) TemaTruyeckmii mjiaH

NpaKT

Ne m\nm Bcero Kontp
Pa3nesbl, TeMbI YPOKOB 4acoB TEOPETHICCRHE Hqifkn 0JIb
1 3akoHbI B3aMMOeHCTBHS U JIBHKEHUS TeJl 36 34 1 1
1. Wuctpykrax no texuuke 6e3onacHoctu. OxpaHa Tpyaa B KabuHere (pU3MKH. 1 1
Mexanuka. MexaHn4yeckoe IBUKEHUE
2. MarepuanbHasi TOUKa Kak MoJielb (pu3ndeckoro tena. Cucrema orcuera 1 1
3. @us3nuecKkue BEIWYMHBI, HEOOXOMUMBIE Ui ONHCAHUS JBIDKCHUS U
B3aMMOCBS3b MEXAy HUMH (MyTh, IEpEMEIIeHHE, CKOPOCTh, YCKOpPEHHE, 1 1
BpEMsl IBU)KEHUS, TPAEKTOPHUSI)
4. PaBHOMepHOE UM pPaBHOYCKOPEHHOE  MPSIMOJMHEMHOE  JIBHXKCHHE.
Ilepememienne  npu  NPAMOJIMHEHHOM  PAaBHOMEPHOM  JBHYKCHHH. 1 1
I'pacduueckoe npencraBieHUe TBUKCHHUS.
5. Pemrenne 3a1a4 Ha COBMECTHOE JIBUKEHUE HECKOJIBKUX TEll 1 1
6. [IpsiMonHETHOE pABHOYCKOPEHHOE JBUYKEHUE. Y CKOPEHUE | |
7. CKOpOoCTh  NPSIMOJIMHEHHOTO  pPaBHOYCKOPEHHOTO  JBIWKeHUs. [ 'paduk 1 1
CKOpPOCTH
8. Ilepemenienue npu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JBH)KEHUU 1 1
9. [lepemenienue tena mpu NpsIMOJIMHEHHOM paBHOYCKOPEHHOM JIBHKEHUU 0e3 1 1
HA4aJIbHOM CKOpPOCTH
10. Pemenue 3a1auy 1 1
11. Pemenue 3agau 1 1
12. JIP Nel « MI3mMepeHne yCKOpPEHUs Tesa IPU PABHOYCKOPEHHOM JIBUKCHUN) 1 1
13. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKEHHS 1 1
14. Junamuka. Muepuuansasle cucreMmsl orcdera. [lepBsiii 3akoH HproToHa n 1 1
WHEepUus
15. Cuna. Bropoii 3akoH HeloToHa 1 1
16. Pemrenue 3anau 1 1
17. Tperuii 3akoH HerotoHa 1 1
18. JIBM>KeHWE CBSI3AHHBIX Tell 1 1
19. Pemienue 3amgau 1 1
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20. CB0OOIHOE TaZIEHUE TET 1 1
21. JIBr>keHue Tesa, OpoIIeHHOro BepTUKaIbHO BBepX. HeBecomocTh 1 1
22. Pemrenue 3amau 1 1
23. 3aKOH BCEMUPHOTO TATOTEHUS 1 1
24. YckopeHne cBOOOAHOTO NaJeHus Ha 3eMIie M IPYTUX HeOECHBIX Telax 1 1
25. Pemrenue 3agau 1 1
26. [IpssMonuHENHOE U KPUBOJIMHEMHOE IBUKECHHE. PaBHOMEpHOE ABUKEHUE I10 1 1
OKPY>KHOCTH
27. Pemenue 3amay 1 1
28. W ckyccTBeHHBIE CYTHUKH 3eMITU 1 1
29. Nmnynbe Tena. 3aKkoH coXpaHEHUsl UMITYJIbCca 1 1
30. Pemenue 3a1auy 1 1
31. PeaktuBHOEe nBuxeHUE. PakeThl 1 1
32. Pemenue 3a1auy 1 1
33. BriBo/1 3aK0HA COXpaHEHUS MEXAHUYECKOU SHEPTUU 1 1
34. Pemenue 3a1auy 1 1
35. O6006maronui ypok 1 1
36. Kontponbnas padora Nel nmo teme «3akOHbI B3aUMOJCHCTBUSA U JIBHXKCHHS 1
Te
MexaHnu4ecKkue KoJ1e0aHus U BOJTHbI. 3BYK 13 10
37. Pabora wnHam ommbOkamu. Koppekuuonnas pabora. MexaHnuueckue 1 1
kosnebanus. KonebartensHoe neuxenne. CBoOOIHbIE KoJeOaHuUs
38. Benuuunel, xapaktepusymomiue konedarensHoe ABuxkeHue. [lepuon, gactora, 1 1
aMIUIATY1a KoneOaHu
39. JIP Ne2 «MccnenoBanue 3aBUCUMOCTH IE€pUOJIa M YacTOThl KoJieOaHMM 1
HUTSHOTO MasTHHUKA OT €T0 JITTHHBD)
40. Pemenue 3a1auy 1 1
41. [IpeBpamienne »HEpruM HpH KoieOATENbHOM IBMKCHHH. 3aTyXalollue 1 1
Kose0aHus. BeiHyX/1eHHbIe KoJeOaHus
42. Pe3onanc 1 1
43. JIP Ne3 «M3mepeHHe YCKOpPEeHHsI CBOOOJHOTO TAJCHHUS C TOMOIIBIO 1
MasITHHKa)
44. Pacmipoctpanenue konebanuid B cpeme. MexaHWYeCKHE BOJHBI B 1 1

OJIHOPOJIHBIX CpeJiax
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45.

Bonna. JIBa Buaa BOJIH. XapaKTEPUCTUKW BOJIHOBOIO JBMKEeHUA. [[nmHa

1 1
BOJIHBI
46. Hcrounnku 3Byka. 3ByKOBBIC KoyieOaHMs. 3BYK KaK MEXaHWYECKas BOJIHA. 1 1
I'pOMKOCTB 1 BBICOTA TOHA 3BYKA.
47. Pacnpoctpanenue 3Byka. CkopocTb 3Byka. OTpakeHHe 3ByKa. IX0 1 1
48. O6o0maromuii ypok 1 1
49. KonTtponbraast padora No2 mo teme «MexaHuueckue KoJIeOaHUS W BOJHBI. 1
3BYK»
DJIeKTPOMAarHMTHOE 10J1e 20 17
50. Pabora nax ommobkamu. KoppeknmonHas pabora. MarHuTHoe mojie U €ro 1 1
rpaduyecKoe n300paKeHUE
51. Hanpasiienue Toka v HanpaBlieHUE JIMHUW €r0 MarHUTHOTO TOJIS 1
52. Pemenue 3a1auy 1
53. MarnutHoe mnosne Toka. MarHuTHoe Ioje KaTyIIKM ¢ TOKOM. JlelcTBue 1
MarHMUTHOTO TOJIi HAa TPOBOJHUK C TOKOM U JABIIKYIIYIOCS 3apsKEHHYIO
gactunyy. Cuna Amnepa u cuna Jlopenna. O0HapyXeHHE MarHUTHOTO TTOJISI
0 €ro JeHCTBHUIO Ha neKTpuueckuid Tok. [IpaBuio neBoit pyku
54. WNHyKnus MarHUTHOTO MOJISL. 1 1
55. MaruuTHBIN TOTOK 1 1
56. Pemenue 3anau 1 1
57. SIBnenue anekTpomMarHuTHOW MHAYKIMK. OnbiTel Dapanes 1 1
58. JIaGopatopHast pabGora Ne4 «M3ydeHue sIBICHHUS OJIEKTPOMArHUTHOU 1
WUHIYKIAW
59. Pemrenue 3anau 1 1
60. Hamnpasnenue nnayknuonsoro toka. [Ipasuio Jlenna 1 1
61. SIBneHne caMOMHAYKIINU 1 1
62. ITepemennbiii Tok. IlomyyeHue u mepemaya MEPEMEHHOTO SJIEKTPUUYECKOTO 1 1
toka. Tpancgopmarop. Ilepenaua reKTpUYecKOl SHEPTUU HA PACCTOSTHUH
63. DNeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJHBI M HUX CBOICTBa. 1 1
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Bausane OJICKTPOMAarduTHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha JXUBBIC OPraHU3Mbl

64. OnekTpoMarHuTHeie KkojeOaHus. Konebarenbnbiii  koHTyp. Ilomydenue 1 1
9JIEKTPOMArHUTHBIX KOJIeOaHUN. DIIEKTPOreHepaTop
65. [IpuHIUIIBI PaAMOCBA3U U TEIECBUACHUS 1 1
66. Caer — anexkTpoMaruuTHas BosiHa. CKOpOCThb CBETa 1 1
67. [Ipenomnenue cBeta. DOU3UYECKUU CMBICH TMOKa3aTessl MPETIOMIICHUS.
Hucnepcus ceta. lpera ten. Murtepdepennus un nudpakuus cBera. JIP NeS 1
«HabnroieHre CIIoNIHOTO U JIMHEHYaToro CeKTPOB UCITYCKAHUSI»
68. O6o0maromuii ypok 1 1
69. KonTponbnas padota Ne3 mo teme «1eKTpOMarHUTHOE TOJIEH» 1
Crtpoenne atoMa U aToMHOro siipa. Mcno/jib30BaHue IHEPTrUM aTOMHBIX 17 12
saep
70. Pa6ora nag ommbkamu. Koppekiuonnas pabota. CTpoeHrne aTOMOB.
[Inanerapnas monens aroma. KBaHTOBBIN XapakTep MOTJIOMICHUS U 1 1
ucnyckanus csera atomami. JInneiuateie ciekTpbl. OnbiThl Pesepdopna.
71. PannoaktuBHOCTH. PamnoakTuBHBIE NpeBpalleHns aTOMHBIX Anep. [lepuon
nonypacnazaa. JIP Ne6 «Ouenka nepuoja nosypacmajia, HaXoIsA1erocs B 1
BO3JIyXe MPOAYKTOB pacraja raza pajoHa»
72. DKCNEepUMEHTATBHBIE METOIbI UCCIIEIOBAHUS YACTHI] 1 1
73. CocraB aromHoro saipa. IIpoToH, HeHTpoH u 3nekTpoH . M3oTonbl. Amnbda- 1 1
usiydyeHue. bema-usnyyenue. I'amma-u3inydeHue
74. [IpaBusno cmemenus 1 1
75. SAnepHble CUITBL, SIEPHBIC PEAKIIUU. 3aKOH DUHILTEHHA O
MPOIMOPLIMOHAIEHOCTH MAcChl U 3Heprun. JlegekT Macc u IHeprusl CBsI3U 1 1
ATOMHBIX SIJIEP
76. [enenue siaep ypana 1 1
77. JIP Ne7 «M3y4yenue nenenus siapa aToMa ypasa 1o ¢potorpaduu TpeKoB» 1
78. JIP Ne8 «M3y4yeHue TpeKkoB 3aps>KEHHBIX YaCTHUI TI0 TOTOBBIM (hoTorpadusivM» 1
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79.

Pemrenue 3amau

80. ennas snepnas peakuusi. Ucrounuku sHeprun CoJiHIla U 3BE3/1 1
81. SAnepHslii peakTop 1
82. SAnepHast sHEpreTHKa. DKOJIOTHYECKUE TTPOOIeMBbl pabOThl aTOMHBIX
anektpoctaniuil. Jlozumerpus. JIP Ne9 «M3mepenune ecTeCTBEHHOTO 1
paaraluoHHOro hoHa T03UMETPOM»
83. buonoruueckoe nelicteue paguanuu. BiusHue paanoaKTUBHBIX U3Iy4EHUN 1
Ha >KMBBIE OPTaHU3MBI.
84. TepMosinepHble peakuu 1
85. Oo60061maronuit ypok 1
86. KonTponbnas pabota Ne4 Ha temy «CTpoeHue aToMa U aTOMHOTO sJIpa. 1
Hcnonbs3oBanme SHEPTUN ATOMHBIX SIACP»
5 Crtpoenue u 3Bo0IUA BeesieHHou 7
87. Pa6ora nan ommoOkamu. KoppekiuonHnas paborta. ['eonentpuueckas u 1
reJIMOLIEHTPUYECKAsl CHCTEMBI MUpa
88. dusznyeckas npupoaa HeOecHbIX Ten CONHEYHON CHCTEMBbI 1
89. [Tpoucxoxaenue ConHEUHON CUCTEMBI 1
90. Oduznueckas npupoaa CollHIIa U 3BE3]T 1
91. Crpoenue Beenennoit. OBomtonns Beenennoit. I'nunoresa bonbiioro B3pbiBa 1
92. KonTponbnas padota NeS o teme «CtpoeHue u 3Boroius BeeneHHon» 1
93. PaGora nax ommbkamu. Koppekimonnas padota. [ToBTopenue 1
6. | IloBTOpeHue 9
94, Hrorosast koHTpOIbHAs paboTa 1
95. Pabora nax ommbkamu. KoppekmonHnas padora. 1
96. [ToBTOopenune. Kunemartnka 1
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97. [ToBTOpenue. Jlnnamuka 1 1
98. [ToBTopenue. TennoBkle ABICHUS 1 1
99. [ToBTOpEHUE. DIEKTPUUECKUE SABJICHUS 1 1
100. IToBTOpEeHNE. MarueTusm. 1 1
101. [ToBTOpenue. Onrtuka 1 1
102. [ToBTOpenue. AToMHas pusuka 1 1
Uroro | ¢z 87
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3) llpakTHYecKkasi 4aCTh NPOrpaMmMbl (KOHTPOJIb)

No n\n

Tema

1 uemeepmo

2
yemeepmo

3 uemeepmo

4 uemeepmo

200

JlaGopaTtopHnas pabora Nel «H3mepenue yckopenus
meina npu pagHOYCKOPEHHOM OBUNCEHUU»

+

Jlaboparopuas pabota Ne 2 «Hccredosanue
3a6UCUMOCTU NEPUOOA U YACMOMbL KOLeOAHUT
HUMAHO20 MASIMHUKA OM €20 OJIUHBLY

JlaboparopHas pabota Ne3 «M3mepenue yckopenus
€80000H020 NAOEHUSA C NOMOULIO MASIMHUKAY

JlaboparopHas pabota Ned «M3yuenue aenenus
INEKMPOMASHUMHOU UHOVKYUULY

JlaboparopHuas pabota NoS «Habaroodenue cniounozo
U IUHEUUamo20o CneKmpo8 UCNYCKaHUs»

JlaboparopHas pabota Ne6 «Oyernka nepuooa
noIYpacnaoa, Haxooaue2ocs 8 6030yxe NpoOyKmo8
pacnaoa 2aza paooHay

JlaGopatopHas pabota Ne7 «H3yuenue oenenus aopa
amoma ypama no ¢pomozpaguu mpexoe»

JlaGopatopHas pabota Ne8 «H3yuenue mpexog
3aPANCEHHBIX YACTUY NO 20MOBbIM POMopaPuam»

JlaGopatopHas pabota Ne9 «H3zmepenue
ecmecmeeHH020 paouayuoHHO20 oHa 003UMEMPOM»

NTOI'O

Konmponvnaa paooma Nel. «3axkonwl
83AUMOO0CIICINGUA U OBUNCEHUS M ey

Konmpononas pavoma Ne2 «Mexanuueckue
Kosnebanus u 80aHbl. 36YK»

Konmpononas pavoma Ne3 «dnekmpomaznummnoe
none»
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Koumponvnasa paooma Ned «Cmpoenue amoma u
amomHozo aopa. Ucnonv3oeanue Inepsuu amomHbix
a0ep»

Konmpononaa paooma Ne5 «Cmpoenue u 360110uusn
Bcenennouy

Hmozosasa konmponvHas paboma

NTOI'O
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4) Y4eOHas nporpamMmma

KoaunuecTBo 4acoB B Hegenro: 3 yaca (3a rog 102 yaca)

No Paznen, remul Bcero
yPOKa 4ACOB I[lnannpyemMble pe3y/ibTaThl
1 | 3akoHbl B3aumMojJeilicTBUS M
e —— 36 IIpeameTHbIC MeranpeaMeTHble JInyHOCTHBIE
1. |MHcTpyKTa) 1o TCXHHUKES TMIOHUMAHUE u criocobHoCTh | ITo3nasamenvuole:
6e3zonacHoctu. OxpaHa Tpyaa B 1 OIMCBIBATh U OOBACHATH huU3uUeCcKUe | caMocTOSTENbHOE BBUICICHHE U
KaOuHeTe (1)1/131/[1(1/[‘ MexaHuka. A6/1eHUA: HOCTYHaTeJIBHOVG JBUKEHUC (l)OpMI/IpOBaHI/Ie HO3HABATEILHOM
MexaHnuecKkoe JIBIKEHUE g;{?;:“H}?;[THH;HTS;EL’II;HHHaHpI’é?I\ZII(g, TEITH; TIOHCK - BBIICIICHIE
2. MaTepI/IaJ'IbHaH TOYKa Kak cBOGOIHOE IIa/lcHue TCJI? Heo0X0IUuMOMI HH(bOpMaHHH, C
Mozenb  Qusmueckoro  Tena. 1 HEBECOMOCTH, JBUYKCHHE o | IPUMEHEHUEM METO/I0B
Cucrema oTcyeTa OKPY’)KHOCTH C  IIOCTOSHHOM 10 | MHQOPMAIMOHHOIO MOKCKa,
3. | [lepememenue. ITyTb. 1 MOJYJIIO CKOPOCTBIO; peduiekcus croco0OB U YCIIOBUU ®
TpaeKTopHg_ BpeM;I JIBUKEHUSA 3HAHUC 51 CIIOCOOHOCTH J1aBaTb HeﬁCTBHH, KOHTPOJIb M OLEHKA OpPMHPOBAHHC
4. | Tlepemenienne npu ONPC/ICICHNUS /OMICAHNS (UIUUECKUX nporecca u PE3yNILTATOB CaMO%TOHTeHBHOCTH i
NPSMOJIMHEHHOM PABHOMEPHOM | Zgg;zz}{uﬂt;. (e OTHOCHTE/IbHOCTh EATETbHOCTH: cMBICTOBOe | TIPOOPETEHAH  HOBBIX
peincCiinTb, B HYEM 3HAHUU, M[PAKTUYECKUX
JIBMOKCHUU. I'padmaeckoe MposiBNIseTCs), TeoleHTpuueckas u | JTEHME,  YMEHHE  aNeKBaTHO, yMeHuit HEHHOCTHOTO
MIPEJICTABJICHUE JBUXKCHHUSI. TeITHOLCHTPHYECKAs CHCTEMBI MHpa; | OCO3HAHHO u MIPOU3BOJILHO OTHOH_IC;-II/I}I < cobe m
5. | Pemienne 3amay Ha COBMECTHOE 1 [mepBasi kKocMHYecKass  CKOPOCTB|, | CTPOMTh PEUYEBBIE BBICKA3bIBAHUS
JIBUJKEHHE HECKOJIbKUX TeJl PEaKTHBHOE JIBIKCHHE; usuueckux |8 ycTHOH M NHMCHMEHHOM Opr)gaIOHIHM’ K
6. | IpsiMonuHeiiHOe Mooenel: MaTepuaibHas  TOYKA, | peqy; [eHCTBHS CO 3HAKOBO — TIPUOOPCTCHUIO  HOBBIX
PaBHOYCKOPEHHOE  JIBHXKECHHE. 1 cacTeMa OTCHCTa, pusuueckux CUMBOJIMYECKUMH CPEICTBAMHU SHAHHM,  OTHOIICHW® K
eéeuyun: TIEPEMEIICHHE, CKOPOCTh dusnke, Kak DJIEMEHTY
Yckopenue _ PABHOMEPHOTO NPAMOTHHEHHOTO Kommynuxamuenuie: OB IIEHEIOBEUECKO
7. | CkopocTb IPSIMOJIMHEUHOT O JBWKEHUS, MTHOBEHHas CKOPOCTh u | IVIAHHUPOBAHHE y4eOHOro B —
PaBHOYCKOPEHHOI'O  JIBUKEHHS. 1 YCKOPEHHE IIPH PAaBHOYCKOPEHHOM | COTPYIHHYECTBA C YYUTEIEM W '
I'paduk cKOpocTH MPSIMOJIMHEITHOM JIBUKEHHH, CKOPOCTh | CBEPCTHUKAMH —  OTpeesieHue
8. HepeMeHICHI/IC pu M IOCHTPOCTPCMMTCIIBHOC YCKOPCHMC | r1e1M; MOCTAaHOBKA BOIIPOCOB -
HPAMOTHHEHHOM 1 TPY PABHOMEPHOM JBHKEHHH TENA 10 | coTpy HUYeCTBO B MOHUCKE K
PaBHOYCKOPEHHOM JBHKEHHUU OKPY’KHOCTH, HMITYJIbC, coope HHpOpMAINH; YIIPaBIIEHUE
ITOHHMaHNe CMBICIIa OCHOBHBIX
9. | llepememnienne TClIa npu ¢uszuueckux 3aKoHo8: IUHAMHUKH HOBCICHUCM HapTHCpa B
MPSMOJIMHETHOM 1 HrroTOHa, BCEMHUPHOTO TATOTCHUS, KOIjTPOHEa KOppEKIus, OLCHKa
PaBHOYCKOPEHHOM  JIBIDKCHHUH COXpAaHEHUsS WMIYJIbCa, COXpaHEHUs | ACUCTBUU napTHEPa;

0e3 HayaJIbHON CKOPOCTH

SHEPruM), YMEHHE NPUMEHATh UX Ha

YMEHHUE C JOCTATOYHOM MOJHOTOU
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10.| Pemenue 3amay 1

11.| Pemenue 3agau 1

12.| JIP Nel «M3MepeHune yCKOpeHHUs
TeJa IpU  PABHOYCKOPEHHOM 1
JIBYKEHUN

13.| OTHOCHTCILHOCTD JBUKCHHS 1

14.| Junamuxka. NuepunanbHbie
cucteMbl orcuera. | 3akoH 1
HerotoHna u nnepnus

15.| Cuna. Il 3axon HproToHa 1

16.| Pemienue 3agau 1

17.| III 3axon HrroToHa 1

18.| JIB>keHue CBsI3aHHBIX Tl 1

19.| Pemenue 3amay 1

20.| CobOogHOE naieHue Teia 1

21.| JIBmxkenue Tena, OpPOIICHHOTO
BEPTUKAIIBHO BBEPX. 1
HesecomocTth

22.| Pemenue 3amau 1

23.| 3aKOH BCEMUPHOTO TATOTEHUS 1

24.| YckopeHue CBOOOTHOTO
najeHuss Ha 3emiie U JIPyrux 1
HeOECHBIX Telax

25.| Pemrenne 3amau 1

26.| IIpsamonuneitHOE u
KPUBOJIMHEHHOE JIBIOKEHUE. 1
PaBHOMEpHOE  NBH)KEHHME  TIO
OKPY>KHOCTH

27.| Pemenne 3amau 1

28.| UckyccTBEeHHBIE CIIyTHUKH 1
3eman

29.| Umnynsc Tela. 3aKoH 1
COXpaHEHUs UMITYJIbCa

30.| Pemenue 3agau 1

31.| PeaktnBHOE ABMKEHME. PakeTnl 1

MPAKTUKE M JUIsI PEIICHUS YUeOHBIX
3aj1ay4;

yMEHHUE [IPUBOAUTH [IPUMEPHI
TeXHHYECKHX YCTPOICTB U >KUBBIX
OPraHU3MOB, B OCHOBE IEPEMEIICHUS
KOTOPBIX JICKUT IIPUHIHMIT
PEaKTUBHOTO [IBM)KCHHUS. 3HaAHHE H
yMeHHe OOBSICHATb YCTPONCTBO H
neicTBe KOCMHUYECKUX paKeT-
HOCHTEICH;

YMeHHe HCNO0JIb30BaTh ITOJIyYCHHbBIC
3HaHUA, YMCHHA nu HABBIKH B
ITOBCETHEBHOM U3HH (OBIT, SKOJIOTHS,

OXpaHa 37I0POBBA, TEXHUKA
0€30IacHOCTH H JIp.);

YyMEHUE  HU3MEPSITh  MTHOBEHHYIO
CKOpPOCTH u YCKOpEHHue npu
PaBHOYCKOPEHHOM  IIPSAMOJIMHEHHOM
JIBHOKCHUU, LEHTPOCTPEMUTETHLHOE
YCKOpEHHE npu PaBHOMEPHOM

JBHKEHHUH 110 OKPYKHOCTH.

N TOYHOCTBIO BbIpa)XaTb CBOHU
MBICJIH B COOTBCTCTBHH C

3aJauaMu u YCIOBUSIMU
KOMMYHUKAIIUH; BJIa/ICHUE
MOHOJIOTHYECKON u
JUATIOTHYECKON (hopMaMu pedH.
Pezynamuenuvie:

MOCTAHOBKA y4eOHOHU 3amadym Ha
OCHOBE COOTHECEHHs TOr0, 4TO

y/)K€  H3BECTHO U  YCBOEHO
y4yall¥uMHUCs, ¥ TOro, 4YTO eule
HEU3BECTHO; OIIpeICIICHUE
[0CJIe10BATEIbHOCTH

IIPOMEKYTOUHBIX LIEJIEH C y4ETOM
KOHEYHOT0 pe3ynbraTa;
COCTaBJICHUE IJiaHa u

IMOCJICIOBATEILHOCTH  ICHCTBHH,
KOHTPOJIb B (opMe CpaBHEHHS
cmocoba  HmEHCTBUS U €TI0
pe3ynbTaTa c 3aJJaHHBIM
ATAIOHOM C LIEJIbI0 OOHAPYKEHUS
OTKIOHEHMH ®  OTIWYHUA  OT
ATaJOHA; KOPPEKLHUsS — BHECEHHUE
HEOOXONHMMEIX  JONOJHEHUH U
KOPpEeKTUB B IJIaH H CIOCO0
JIEUCTBUSI B CIIydae PacXOxIACHUS
ATaJOHA, PEaIbHOTO JEHUCTBUS U

ero  MpOAYyKTa;  OlEHKa -
BBIJICIICHUE u OCO3HAHHE
yYHaluMHucsa TOTO, qTo YiKe

YCBOEHO U YTO €II€ MOMJIEKUT
YCBOEHHIO, OCO3HAHUE KayecTBa U
YPOBHSI YCBOEHHSI.
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32.| Pemenue 3amay 1
33.| BeiBox  3akOHa ~ COXpaHEHHUS 1
MEXAHUYECKON SHEPTUU
34.| Pemenue 3agau 1
35.| OGobmarommii ypok 1
36.| KortponpHast pabora Nel mo
TeMe «3aKOHbI B3aUMOJECHCTBUS 1
U IBWKCHUS TEID»
Mexannyeckue KoJe0aHHSA H 13
BOJIHBIL. 3BYK
37.| Pabota Hanqg OIIIMOKaMH. THo3naeamenvuoie:
Koppekunonnas pabora. TIOHMMaHHE 1 CI0COOHOCTH CaMOCTOSITEIbHOE BBIJACICHUE H
MexaHnIecKie N — 1 OIUCBIBATh U OOBSCHATH puzuueckue o .
Aenenua:  KoyuebaHUs ~ HUTSHOTO PMHUPOBAHNC  HO3HABATCIILHOM
KonebarensHoe ABIDKCHUC. (MaTeMaTU4ECKOro) W IpyKHHHOro | HUCIH; IIOUCK H BBIZICTICHUC
CBobosHbIe KOJIEOAHNS MAasiTHUKOB, PE30HAHC (B T. u. | HeoOxonumoil uHpopMmayH, ¢
38.| BenuuuHbl, XapakTepU3yOIIHe 3BYKOBOH), MEXaHMYECKHE BOJIHBI, | IPUMEHEHUEM METOJI0B
KoJebaTenpHoe ABHIKCHHE. 1 AUITHHA BOJIHBI, OTPAKEHUE 3BYKA, 3XO0; | yH(pOpMaLlMOHHOTIO noucka, | @opmupoBanue
[lepuon, wactora, amILIUTYAA SHaHHE M CHOCOOHOCTb  JABATD | hodekcust cOCOGOB M YCIOBHH | CAMOCTOSTENLHOCTH B
KoneOaHui ONPCACHCHUS (HUIUHECKUX MOUAMUIL: JENCTBUS, KOHTPOJb M OLEHKA | IPUOOPETEHNN HOBBIX
cBOOOHBIE KoJIeOaHus, T
39.| JIP Ne2 «HccnenoBanue KomeGaTebHAs CHCTEMa, MasTHHK, | Pouecca u pe3yNbTaTOB | 3HAHUH, IPAKTUYECKUX
3aBUCHUMOCTH nepuoaa u 1 3aTYXAKOLLHE KoseOanus, | AEATENBHOCTH,; CMBICJIOBOE | YMEHM, IEHHOCTHOTO
4acTOThl KOJIE€OAHUH HHUTAHOTO BBIHY)KJICHHBIE KOJIeOaHMs, 3ByK M | UTEHME, yMEHHe  aJIeKBaTHO, | OTHOLIEHU K cele U
MassTHHUKA OT €ro JJINHBD) yCII0BUA cro PaCIpoOCTpaHCHUA, | OCO3HAHHO " IIPOU3BOJILHO | OKPYKaAIOIIHUM, K
40.| Pemienne 3a1a4 1 pususeckux eenuuun: AMIUMTYI, | cTponTh pedeBbie BBHICKA3HIBAHHS | IPHOOPETCHHIO HOBBIX
41.| [IpeBpaiienue 3HEPruUM  IpHU TICpHOL, Hactota KOHe6aHHHj B YCTHOM M  NHMCbMEHHOH | 3HAaHUM, OTHOLIEHUE K
COOCTBEHHAsI 4acToTa KOJIeOaTelIbHOM o
KoJieOaTeIbHOM JIBUKCHHH. 1 CHCTEMBI, BBICOTA, [TeMOp], rpomiocTs | PEIH; ACHCTBUA €O 3HAKOBO  — ¢dusuke, Kak DMEMEHTY
3aTyxaromue KoJeOanus. 3ByKa, CKODOCTb 3BYKa; ghusuueckux | CAMBOIMUCCKUMHU CPEICTBAMH 001eYen0BeYECKOM
BBIHY)K,HCHHBIC KoJebaHus Mmooenei: [rapMQHquCKHe KOM.M_]/HMKamMBHble.’ KYJIbTYPBI.
42.| Pe3onanc 1 KosebaHus], MaTEMaTUYECKUH | TUITAHUPOBAHUE yueOHOTo
43.| JIP Ne3 «M3mepeHHe yCKOpeHHUs MasATHUK, COTPYJHHYECTBA C YYUTCIEM H
CBOGOIHOTO NaIeHus C 1 fgi%;iﬁi 3KCHepH1\H40€é{HT§;§§;II{1;’I/II; CBEPCTHHKAMH —  ONpECICHHE
TOMOTIBI0 MAATHHIAE) 3aBUCUMOCTH TepHojaa  KojebaHui LI, TIoCTatioBka - BOTpOCOB -
44.| PacnpoctpaHeHue KosieOaHUH B Ipy3a Ha HUTH OT JUTHHBI HUTH. COTPpYIHHUYECTBO B TIOUCKE U
cpesie. MexaHnuecknue BOJHBI B 1 cbope MHpOPMALKH; YIIPABICHHUE

OIHOPOJHBIX Cpcaax

MOBEICHUEM apTHepa -
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45.

Bomna. Jlea Buma  BOJH.
XapakTepucTUKu BOJIHOBOI'O
JIBIKCHUSI (J7TMHA BOJIHBI)

46.| UcrouHukn 3ByKa. 3BYKOBBIE
kKojneOanusi.  BreicoTa, TemOp,
T'POMKOCTbH 3BYKa

47.| PacnpocTtpanenue 3BYyKa.
Cxopocts 3Byka. OrtpaxeHue
3BYKa. 9XO

48.| O6oO0mmarommii ypox

49.| KourponbHas pabora Ne2 1o

TeMe «MexaHHYeCKHe
KOJICOAHUS ¥ BOJHBL. 3BYK»

KOHTpPOJIb, KOPPEKIUsA, OICHKA
JIEHCTBUN [apTHepa;
YMEHHE C JJOCTATOYHON MOJIHOTOM
U TOYHOCTBIO BBIpaXaThb CBOU
MBICIH B COOTBETCTBHU  C

3agadyaMu n YCJI0BUAMHU
KOMMYHUKAI1U; BJIAJICHUE
MOHOJIOTHYECKOH 51
JUAIOrMYeCcKOi popMaMu pedH.
Pecynamuenuvie:

MMOCTAaHOBKA y4eOHOHM 3ajaud Ha
OCHOBE COOTHECEHHS TOTO, YTO
y)KE€  HU3BECTHO UM  YCBOEHO
YYaIIUMHCS, U TOTO, YTO €Ile
HEU3BECTHO; omnpeaeeHue
MOCJIEI0OBATCIIBHOCTH
MIPOMEXKYTOUHBIX LIeJIEH C y4ETOM
KOHEYHOTO pe3ynbTaTa;
COCTaBJICHUE IUIaHa u
IIOCJICIOBATCILHOCTH  ICHCTBUH,
KOHTpOJIb B (opme cpaBHEHUS
criocoba  IOEHCTBHSI W €r0
pe3ynbTaTa c 3aJJaHHBIM
ATAJIOHOM C LIEbI0 OOHAPYKEHUS
OTKJIOHEHHMH M  OTIMYHM  OT
ATAJIOHA; KOPPEKIMsS — BHECEHHUE
HEOOXOJMMBIX  JOMNOJIHEHHUH |
KOPpEeKTUB B IJIJaH M CIOCOO
JIEUCTBUS B CIIy4ae pacxXOxACHUS
ATaJOHa, PEaJbHOrO JEUCTBUA U
€ro  MpOAYKTa; OllCHKa -
BBIJICTICHUE u OCO3HaHHE
yYalllUMHCS  TOTO, 4YTO  YyXkKe
YCBOEGHO W YTO €II€ TMOJICKHUT
YCBOEHHUIO, OCO3HAHUE KauecTBa U
YPOBHSI YCBOCHHSI.
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DJIEeKTPOMarHiuTHoOe IoJjie 20
50.| Pabota HaJ OIIMOKAMH. 1 IIOHUMaHHE " CIIOCOOHOCTS | [To3nasamenvHoie: dopMHUpOBaHUE
KoppekunonHas paborTa. OIHCHIBATE M OOBACHATE (PUIUUECKUE | canocTOATENBHOE BBIIEICHHE H | CAMOCTOSTEIBHOCTH B
MarautHoe  TOIE MU €ro Aenenus/npoyeccel: dbopMUpOBaHHE TMO3HABATEIILHOHN | MPHOOPETEHUN HOBBIX
rpaduveckoe n300pakeHne JJICKTPOMATHITHAA MHAYEIIA | et momck " BBIJICJICHUE | 3HAHUU, PAKTHYECKUX
CAaMOMHIYKIIHSI, TPEJIOMIICHUE CBETa, ’ . D
51.| HanpaBnenue TOKa u 1 JWCTIEpCHsT  CBETa, MOTVIOMIEHHE | HeoOXoauMol  uH(pOpMaIMH, C | yMEHUi, HEHHOCTHOTO
HarpaBJICHUE JTMHUT ero HCITyCKaHHe cBeTa aroMamu, | IPUMEHEHUEM METO/IOB | OTHOILIEHUS K ceOe n
MarHUTHOTO TIOJISI BO3HUKHOBEHHUE JUHENYaThIX | HPOPMAITMOHHOTO MOWCKA, | OKPYKAIOIIUM, K
52.| Pemenue 3agau 1 CIICKTPOB U3JIYYCHMS U MOIJIOWCHUSA, | pediekcusi CriocoO00B U YCIOBUH | MPUOOPETCHUIO HOBBIX
53.| MaruurtHoe oJe TOKA. 1 gﬁ;gggﬂe Hg;:zuecigaeﬂijoesni uﬁ/ NENCTBHS, KOHTPOJb M OLEHKA | 3HAHWMH, OTHOLIEHHE K
51 :
MarHHTHoeu noje KaTyHmIKH C MATHHTHOe TIOfe, JMHAH MarHHTHORN nporiecca u pe3yibTaToB | PU3MKE, KaK SMEMeHTY
TOKOM. I[eI/ICTBI/Ie MAardHuTHOI'O HHIYKIHY, OXHOPOIHOE H JCATCIIBHOCTH, CMBICJIOBOC O6HI€‘{€JIOB€‘{€CKOI/I
II0JIs1 HAa NPOBOJHUK C TOKOM M HEOJHOPOJAHOEC  MarHuTHoe  moise, | ITCHHE,  yMCHHEC  a/ICKBaTHO, | KyJbTYpPBI.
JBYOKYIILYEOCSI 3apsHKEHHYIO MarHMTHBIA ~ IIOTOK, IEPEMEHHBIH | OCO3HAHHO W TPOM3BOJIBHO
yactuiy. Cwia Amnepa u cuia NEKTPUYECKUI TOK, | CTPOMTHh pPEUYEBBIC BBICKA3bIBAHUS
HopeHua_ O6H8.py>KCHI/Ie SJICKTPOMAarHuTHOC HOJIC, | B YCTHOﬁ n MUCbMEHHOM
MAFHHTHOIO  Hons 1o ero AJIEKTPOMATrHUTHbBIE BOIHBL, | houy: neficTBHS O 3HAKOBO —
. . AJIEKTPOMATrHUTHbBIE KoJIeOaHus,
JEUCTBUIO Ha JIEKTPUUYECKUU PaOCBS3b, BUIMMBIi CBeT; CHUMBOJIMYCCKUMH CPCACTBAMHA
ToK. IIpaBuiio JeBoi pyku @usuueckux eenuuun: MaruuTHas | KOMMyHUKamuensle:
54.| UHayKuust MAarHUTHOTO TOJISL. 1 WHAYKIUSA, WUHIYKTUBHOCTH, mepuoj, | [IITaHNPOBAHUE y4eOHOro
gacTtoTa u aMILIUTYAa | COTpYAHUYECTBA C Y4YHUTEIeM U
55.| MaruuTHBIN IOTOK 1 3IIEKTPOMArHUTHBIX KONEeOAHHI, | CBepCTHUKAME —  ONpE/IeIICHNUE
MOKa3aTes Iy MPEJIOMIICHUS CBETA; L(eJIH; [IOCTAHOBKA ~ BOIPOCOB -
56.| Pemenue 3agau 1 3HaHHe (HOPMYITUPOBOK, TOHHUMAHUE COTPY/IHHYECTRO B MOWCKE W
CMbICTIa U YMEHHE MPUMEHSTH 3AKOH .
57.| SBnenue SHCKTPOMaFHHTHOﬁ 1 npenomienua ceema U HPAGUILO C6Ope I/IH(l)OpMaLII/II/I, YIpaBJICHHC
uaaykimu. Onbitel Dapajest Jenuya, 3HAHUE Ha3HauyeHwus, | TOBCACHUCM HapTHepa -
58.| JlTabopatopnass  pabora  Ne4 1 YCTPOHCTBA M TPMHIMNA JIEHCTBHSA | KOHTPOIB,  KOPPEKIMA,  OLCHKA
«M3yuenne SBJICHIS mexHuuecKux _ ycmpoiicme: | neiicTBui _mapTHepa;
AJIEKTPOMArHUTHON MHTYKIIUW EJ;;I%L?%?I?SE%CKHH Fenepatop YMEHHE C NOCTATOYHOU II0JIHOTOU
59.| Pemenne 3ayaq 1 MEPEMEHHOrO TOKa, TpaHchopMaTop % TOUHOCIGIO BRIpIXATE CHOM
Lo >| MBICTH B COOTBETCTBUU  C
KoJeOaTenbHBIH KOHTYp; JIETEKTOD,
60.| HanpaBnenue WHAYKIIMOHHOTO 1 CIIEKTPOCKOTI, CIIEKTporpad; 3a1a4amMu u YCIOBUSAMU
toka. [IpaBuio Jlenma HOHMMAHHE cymm Mmemoda | KOMMYHUKAIUY; BJIQJICHUE
61.| SIBneHne caMOMHAYKIIMH 1 CHEeKmpAaibH020 AHAAU3Q W €r0 | MOHOJIOTHYECKOM u
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62.| [Tonyuenne u nepenaya BO3MOKHOCTEH. JIMaJIoTHYeCcKor (hopMamMu peum.
MEPEMEHHOTO  3JIEKTPUYECKOTO Pezynamuenuie:
TOKa. Tpancdopmarop. 1 MMOCTAaHOBKA y4eOHOHM 3ajaud Ha
[Tepenaua AIEKTPUUECKOM OCHOBE COOTHECEHHS TOTO, YTO
SHEPI'HH Ha PACCTOSTHUU y)K€  HW3BECTHO M  YCBOCHO
63.| DJIEeKTpOMarHuTHOE oJIE. YYalIUMHCS, U TOTO, YTO €Ile
DIIeKTPOMarHUTHBIE BOJIHBI U MX HEU3BECTHO; onpeeIcHue
CBOICTRA. Bausinue 1 MOCJIEI0BATEIILHOCTU
AJICKTPOMArHUTHBIX M3Ty4eHU MIPOMEKYTOUHBIX IIeJIeH C y4eTOM
Ha KUBbIC OPTaHU3MBbI KOHEYHOTO pe3yJbTara;
64.| KonebatenbHblii KOHTYD. COCTaBJICHUE IJ1aHa u
[TonyyeHnue 3JIEKTPOMArHUTHBIX 1 IIOCJIEIOBATEIbHOCTH  JACUCTBUH,
KoJieOaHui. DJIEKTporeHepaTop KOHTPOJIb B (OpME CpaBHCHUS
65.| [IpuHLHIBI paguoCBsI3U u 1 crmocoba  IOEHCTBHI W €r0
TeIICBUACHUS pe3ynbTaTa c 3aJaHHBIM
66.| DnekTpoMarHuTHast npupoja 1 ATAJIOHOM C LIE€JIbI0 OOHAPYKEHUS
cBeTa. CKOpOCTB cBeTa OTKJIOHEHUN )51 OTJINUNU oT
67.| llpenomiienue CBeTA. 9TaJIOHA; KOPPEKUUSA — BHECECHHUC
Du3nUecKuil CMBICT ITOKa3aTels HEOOXOMMMBIX ~ JONOJHEHMH U
MPEIOMIICHUS. Hucnepcus KOPPEKTHB B IUIAH W CIOCOO
cBeTa. IiBera TelL { JICHCTBUS B CIy4ae PacXOxKICHNs
I/IHTepq)epeHuH;[ u IlI/I(bpaKLII/IH STaJIOHA, PCAJIbHOTO ACUCTBUA U
ceera. JIP No5 «HaOmroneHue €ro  MIpOAYKTa; OllCHKa -
CIUIOIIHOTO W JIMHEMYaToro BBIJICIICHMC u O0CO3HaHHC
CIIEKTPOB UCITYCKaHUSI» ydqammmucsa  TOro, 4YTO  YiKCE
68.| OGobmaromHit ypok ) YCBOEGHO W YTO €IIe TMOJICKHUT
YCBOEHHUIO, OCO3HAaHUE KauecTBa U
69.| Kontponbhas pabora Ne3 mo YPOBHSI YCBOEHHSI.
TeMe «DJIEKTPOMArHUTHOE 1
TOJIE»
CrpoeHue atomMa M aTOMHOIO
saapa. Hcnoybn3oBanue 17
JHEPruM ATOMHBIX si/Iep
70.| PaboTa Hag ommOKaMH. IIOHUMAaHUE u cniocoOHOCTh | ITo3nasamensnoie: dopMHUpOBaHUE
Koppeknnonnas pabdora. 1 OTIMCHIBATh U OOBSICHATH (huzuueckue | CAMOCTOSITEIbHOE BBIJICTICHUE U | CAMOCTOSITEIIHHOCTH B

Crpoenue atoMoB. [ImanerapHas

AeéJ1eHuUA: PpaauOaAKTUBHOC MU3JTYUCHHE,

dbopMUpOBaHHE TO3HABATEIHLHON

nproOpPEeTEeHU N HOBBIX
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MoJiesb atoMa. KBaHTOBBIN
XapakTep NOTJIOLICHUS U
UCITyCKaHMsI CBETa aTOMAMH.
JIuneituateie cnekTpsl. ONBITHI

Pezepdopna.

71.

PagnoakTBHOCTB.
PannoakTuBHBIE IpEBpaICHUS
aToMHBbIX saep. [lepuon
nonypacnaaa. JIP Ne6 «Ouenka
reproja noiypacrana,
HaxXOJAILErocst B BO3yXe
MPOAYKTOB pacriaja raza
pagoHay

72.

3KCHCpI/IMCHTaHLHLIe METOJBI
HCCIICOOBaHUA 4aCTHUIL]

73.

CocraB aTOMHOTO Sipa.
[TpoToH, HEHTPOH U IEKTPOH.
N3orombl. Anbha-u3inydcHue.
bema-uznyuenue. I'amma-
U3JTy4YCHUE

74.

HpaBI/IJ'IO CMCIICHUA

75.

SnepHble CUIIBI, IIEPHBIC
peakuuu. 3aKOH DUHIITEWHA O
MPOTOPIIMOHAIIBHOCTH MACChI U
SHEPIrUH. DHEPrus CBSI3U.
HedexT macc.

76.

[Henenue saep ypana.

77.

JIP Ne7 «M3yuenue nenenus
A]lpa aTOMa ypaHa 1o
¢dororpaduu TpeKoB»

78.

JIP Ne8 «M3yueHue TpekoB
3apsKEHHBIX YaCTHI] 110
rOTOBBIM (hoTorpadusim»

79.

Pemenue 3agau

PaJMOaKTUBHOCT,

3HaHHE MU CIOCOOHOCTL JaBaTh
OIpe/ICIICHUS/OTIMCAHUS  (hU3UUeCKUX
nOHAmMUIL: PATNOAKTHBHOCTD, albda-,
0eTa- ¥ raMMa-4acTHIIbI; huzuuecKux
Modeneii: MOJEIN CTPOCHHUS aTOMOB,

npennoxenusie 1. JI. TomcoHom wu
3. Pesepdopaom; duszuueckux
eéenuuun:

[MOHMMAHUE CMBICIIA OCHOGHbBIX

Quszuueckux 3aKkono6:

YMEHHME NPUBOJUTH IPUMEPHI U
OOBSICHATH YCTPOHMCTBO M HPUHIMII
JIEHCTBHSI TEXHUYECKUX YCTPOMCTB U
YCTAHOBOK (B TOM 4YHCJIe):

HCIO0/1b30BaHHE MOJIy4YEHHBIX
3HAaHUW, YMEHHH U HaBBIKOB B
MOBCETHEBHOM JKU3HU (OBIT, IKOJIOTHS,
oXpaHa 310pOBbB4, TEXHHKA
0€30IacHOCTH H JIp.);

YMEHHE H3MEPSTh:

3HaHHe (HOPMYITUPOBOK, MOHUMAHUE
CMBICIIA U1 YMEHUE NPUMEHSTh 3AKOH

.., RPABUINO ...;
3HAHUE HAa3HAYEHHUs, YCTpPOMCTBA U
NpUHLUIIA JCHCTBUA  MeEXHUYecKux
YCMPOUCME: ...
Ha3HA4eHUs] M T[OHUMAaHHE CYTH
IKCHEPUMEHMAIbHBIX Memoooe

UCcne006anun Yacmuy;
3HaHME U ONMCAHNUE YCTPOWCTBA U
yMeHHUE 00BSACHUTH MIPUHIIUT
JIEUCTBUS MEXHUYECKUX YCMPOUCME
u ycmanoeok: cuérumnka I'eiirepa,
kaMepbl BuiibcoHa, my3bIpbKOBOi
KaMepbl, A/IePHOI0 peakTopa

LIEJIN; TIOUCK u BBIJICJICHUE
HeoOXxoauMoi  uHpopMaIu, ¢
PUMEHEHHEM METOZIOB
UH(POPMAITMOHHOTO IIOMCKa,
pedaekcust crmocoboB U yCIOBUI
JICUCTBHsI, KOHTPOJIb M OLIEHKA

nporecca u pe3yabTaTOB
JIeATEIbHOCTH; CMBICJIOBOE
YTeHHe, yMEHHEe  aJIeKBaTHO,
OCO3HAHHO U TPOU3BOJIBHO

CTPOUTBH PEYEBBIC BBICKA3BIBAHUS
B  YCTHOM M  IHMCbMEHHOH
peun; JeCTBUS CO 3HAKOBO —
CUMBOJIMYECKUMH CPEICTBAMHU

Kommynukamuenwie:

IUIAaHUPOBAaHUE yueOHOro
COTpYIHHMYECTBA C YYHUTEIEM H
CBEPCTHUKAaMH — OIIPEAEICHUE
IIeJIM; IOCTAaHOBKa  BOINIPOCOB -
COTPYAHHUYCCTBO B IIOHMCKEC U

coope HHpOpMAIINH; YIIPaBIECHUE

IMOBEAECHUEM napTHepa -
KOHTPOJIb, KOPPEKLUsA, OLEHKa
JIEHCTBHN MapTHEpa;

YMEHHE C JOCTATOYHOM MOJHOTOM
U TOYHOCTBHIO BBIpaXXaThb CBOM

MBICIIM B COOTBETCTBUHM  C
3agadyaMin nu yCJ'[OBI/ISIMI/I
KOMMYHUKAIWH; BJIaJICHUE
MOHOJOTHYECKOMN u
JTUATOTHYECKON popMaMu pedH.
Pezynamuenwvie:

MOCTAaHOBKAa y4eOHOW 3amayM Ha
OCHOBE COOTHECEHHSI TOro, 4YTO
yXKE€  M3BECTHO M  YCBOEHO
y4aluiuMHCs, U TOrO, 4YTO €lle

3HAHUU, TPAKTUYECKUX
YMEHUH, IEHHOCTHOT'O
OTHONICHHUS K cebe U
OKPY>KaIOIIUM, K
MPUOOPETEHUIO HOBBIX
3HAHUH, OTHOIIICHHUE K
dusrke, KaK SIEMEHTY
o0I1eueoBeuecKoi
KYJbTYpBHI.
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80.| LlenHas siapepHas peakius. HEU3BECTHO; omnpeaeeHue
Wcrounuku suepruu ComHia u MOCIIEA0BATEIHHOCTH
3Be3]] MIPOMEXKYTOUHBIX IIeJIel C y4eTOM
81.| SnepHsblil peakTop KOHEYHOI'0 pe3yabTara;
COCTaBIICHUE JiaHa u
82.| flnepnas sHepreTuka. MOCJIEIOBATCIBHOCTH  JICHCTBHH,
DKOJOru4ecKue MpooIeMbl KOHTPOJb B (OpMe CpaBHEHHS
PabOTHI ATOMHBIX crmocoba  JEUCTBHS H  €ro
3neKTpocTaHui. Jlo3umeTpusi. pe3yibTara c 3a1aHHBIM
JIP Ne9 «Mzmepenue STAJIOHOM C LENBI0 0OHAPYIKEHHSI
€CTECTBEHHOI'0 PaIUAI[MOHHOTO OTKIOHEHMII W ODIMYMii  OT
(ona nosumeTpoM» 9TAJIOHA; KOPPEKIUS — BHECCHHE
83.| buonorunyeckoe neiicTeue HEOOXOMUMBIX  JOMNONHEHHH U
panuamuy. Brusnue KOPPEeKTUB B IUIJaH M CIOCOO
PaIMOaKTHBHBIX U3ITyICHUI HA JIEHCTBUSL B CIIy4ae pPacxXOxIACHUS
KHUBBIC OPraHU3MBI. ATaJOHa, PEajJbHOr0 JEHUCTBUA M
84.| TepmosiiepHbIE peaKkIuu ero IPOJIYKTa; OIlEHKa -
— BEIJICTICHHC " OCO3HaHUE
85.| O6ob6marommii ypok
yYaluMHUCcs  TOro, 4YTO  yXKe
86.| Konrponbnas pabora Ned YCBOCHO W H9TO CIIC MOAICKAT
«CTpoeHHUE aTOMa 1 ATOMHOTO YCBOEHHIO, OCO3HAHUE KaueCcTBa U
sapa. Micnons30BaHne SHEPTHHA YPOBHS YCBOCHHUSI.
ATOMHBIX sJIEp»
Crtpoenue u IBOJOLMS
Bceaennoit
87.| Pabora Hal OLIHOKAMH. TpesicTaBleHre O coctase, crpoenun, | [losnasamenvnoie: dopmupoBanue
Koppeknuonnas paborta. IIPOUCXOKIEHUU " BO3pacTe | CAMOCTOSITETIbHOE BBIJICNICHUE M | CAMOCTOSTEIBHOCTH B
I'eouenTpuyeckas u CoJIHEYHO CHCTEMBI; (dopMupoBaHuE IO3HABATENbHON | MPUOOPETEHUH HOBBIX
TeJIMOLIEHTPUYECKAass  CHCTEMBI YMEHHE  TIPUMEHATH  (PU3HYECKHE LIEJIH; TIOUCK u BBIJICJICHUE | 3HAHUM, TPAKTUUECKUX
MHUpa SaKOHBI JUIA 06T’§CH6HM ABIKCHUA | yeobxomaumoii  MHQOPMAINK, C | yMEHHMIA, IIEHHOCTHOTO
88.| dusnueckas mpupoaa HeOECHBIX TUIaHET CONHEIHOM CHCTEMBL, IIPUMEHEHNUEM METOJIOB | OTHOIIEHHUS K ce0e U
v 3HATh, 91O CYIIECTBCHHBIMHU
ten COTHEYHON CHCTEMBI TApaAMETpaMH, OTTHYAOTIMH 3BE3TbI UH(OPMAIIMOHHOTO MOWCKA, | OKPYKAIOIIUM, K
89.| IIpoucxoxaenne CorHeuHOH OT IUIAHET, SIBISIOTCS MX Macchl W | PEQIIEKCHs CIOCOOOB M yCIOBMH | NPHOOPETEHUIO HOBBIX
CUCTEMBI WCTOYHUKHA DJHEPTHH (TEPMOSJCPHBIC | ICWCTBUSA, KOHTPOJIb W OIICHKA | 3HAaHWH, OTHOIIEHUE K
90.| ®usnueckas npupona ConHua u peakuuu B HeOpax  3BE3A U | mporecca u pe3ynbTaToB | GU3MKe, KaK AIEMEHTY
3BE3]T PaJMOAKTHBHBIC B HE/PAX IIIAHET); JEATENBHOCTH; CMBICJIOBOE | OOIIEYETOBEUECKOM
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91.| Ctpoenune Bcenennoit.
OBOJIIOLHS Bcenennoii.
I'mnoresa bonbiioro B3phiBa.

92.| KonrponbHass pabora Ne5 mo
TeMe «CTpOCHHE M DBOJIOLHUS
BCEIICHHOI»

93.| PaGora HaJl OIIMOKaMU.
Koppekunonnas paborta.
[ToBTOpEHME

CpaBHUBATH ¢busnueckue u
opOHWTaNbHBIE  TApaMeTpbl  IUIAHET
3€MHOU TPYIIIIBI c
COOTBETCTBYIOIIMMH  TapaMeTpaMu

IJIAHET-TUTAHTOB M HAaXOJHWTh B HHX
oOl1ee U pa3IMIHOE;

00BsicHATE CyTh 3 dexra X. Jlomiepa;
dhopmyaupoBaTh M OOBSICHATH CYTh
3akoHa D). Xa00ia, 3HAaTh, YTO 3TOT
3aKOH SIBHJICS O3KCICPUMEHTAIBHBIM
MTOATBEPIKICHHEM MOJIeTTH
HECTaIlMOHAPHOM Bceenennoi,
OTKpbITON A. A. @puimMaHOM.

YTEHHE, yMEHHME  aJeKBaTHO,
OCO3HAHHO U IPOU3BOJIBHO
CTPOUTbh pPEYEBBIC BBICKA3BIBAHUS
B  YCTHOM M  IHMCbMEHHOH
peun; NJeCTBUSL CO 3HAKOBO —
CUMBOJIMYECKUMHU CPEICTBAMHU

Kommynuxamuenwie:

TUTAHUPOBAHHE y4eOHOTO
COTPYAHHUYECTBA C YYUTEIEM U
CBEPCTHUKAMH —  OIPEICICHHUE
IeJIM; TIOCTAaHOBKA ~ BOIIPOCOB -
COTPYIHHYECTBO B TIOUCKE W

coope uHpOpMAINH; YIIPABICHUE

IIOBEJICHUEM rnapTrHepa -
KOHTpPOJIb, KOPpEKLHUsA, OLEHKa
JIEHCTBHAN HapTHepa;

YMEHHE C JOCTATOYHOM MOJHOTOM
M TOYHOCTBIO BBIpaXXaThb CBOM

MBICIH B COOTBETCTBHU  C
3agadyaMin nu yCJIOBI/IﬂMI/I
KOMMYHUKAIWH; BJIaJICHUE
MOHOJOTHYECKOM u
JTUATOTMYECKO hopMaMu pedH.
Pezynamuenwvie:

MOCTaHOBKAa y4eOHOHN 3amayu Ha
OCHOBE COOTHECCHHUS TOTO, UTO
yX€  M3BECTHO MU  YCBOEHO
y‘IaHII/IMI/ICSI, n TOro, 4ro Ccuic
HEH3BECTHO; OIpeAcIICHUE
IMOCJIEIOBATEILHOCTH

MIPOMEXKYTOUHBIX LEJEH C YUYETOM
KOHEYHOT'O pe3yabTara;
COCTaBJICHUE IiaHa H
IMOCJICIOBATEILHOCTH  ICHCTBUH,
KOHTpOIb B (opme cpaBHEHUS
crmocoba  JOEHCTBHSI W €r0

KYJIbTYpBI.
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pe3ynbTara c 3aJJaHHBIM
ATAJIOHOM C LIEJbI0 OOHAPYKEHUS
OTKJIOHEHUH U  OTIMYMH  OT
ATAJIOHA; KOPPEKLHUS — BHECCHHE
HEOOXOIUMBIX  JOMOJIHEHUH U
KOPPeKTHB B IUIAaH M CHOCO0
JEHCTBUS B Cllydae pacXOxkICHUS
ATaJOHA, PEaJbHOr0 JEUCTBUSA M

€ro IIpOAYKTaA, OLICHKAa -
BBIACIICHUC n OCO3HAHHUC
DAt 2000500%05(0)1 TOro, qTo YiKC

YCBOGHO M 4YTO €HIC IMOMJIEKHUT
YCBOEHUIO, OCO3HAHUE KauecTBa U
YPOBHS YCBOCHHUS.

IToBTOpPEHME

94.| UtoroBast KOHTpoJIbHAs paboTa

95.| Pabora HaJl oLIMOKaMH.
Koppekuuonnas padora

96.| IloBTOopenue. Kunemarnka

97.| IloBTOpenue. lunamuka

98.| IloBTOpEHue. TennoBble
SIBJICHHS

99.| IloBTOpEHHE.  DIEKTpUYECKHE
SIBJICHHS

100 IToBropenue. Maruetusm.

101} TToBTOpenue. OnTuka

102 IToBTOpenue. ATomHas pusuka

NOHUMaHNE u CIIOCOOHOCTE
OOBSCHUTH (PU3UUCCKUE SIBICHUS:
YMEHHE WCIOJIb30BaTh ITOTYYCHHBIE
3HAaHUS, YMEHHS W HaBBIKH B
TTOBCETHEBHOM JKHU3HH, OBITY, TEXHHKE
0C30ITacHOCTH.

Ilo3naeamenvnuie:
CaMOCTOSITEJIFHOE BBIJAECIICHUE U
(dbopMHupOBaHHE TMO3HABATEIHHOM

LIEJIH; TIOUCK u BBIJICTICHHE
HeoOXxoaumon  uHpopManuu, C
IIPUMEHEHUEM METOJI0B
MH(OPMALIMOHHOTO IIOUCKA,
peduexcust cnocoboOB U YCIOBHI
JIEMCTBHsI, KOHTPOJb M OLEHKA
mmporuecca u pE3yIBTaTOB
JIeSITEIbHOCTH; CMBICJIOBOE
YTEHHE, yMEHHE  aJEeKBaTHO,
OCO3HAHHO U TPOHU3BOJILHO

CTPOUTH PEYEBBIC BBICKA3BIBAHUSA
B YCTHOM M  NHUCBMEHHOH
peuu; IEUCTBUS CO 3HAKOBO —
CUMBOJIMYECKUMH CPEICTBAMHU
Kommynukamuenvie:

IJIAHUPOBAHKE yueOHOro

dopmMupoBaHUE
CaMOCTOSITEIBHOCTH B
npuoOpeTeHNH  HOBBIX
3HaHUM, NPAKTUYECKHUX
YMEHUH,  LEHHOCTHOIO
OTHOLIEHHUS K cebe H
OKPYKAIOIIHM, K
NpUOOPETEHUI0O  HOBBIX
3HAaHWH, OTHOIIEHUE K
¢usrke, Kak D3IIEMEHTY
o011e4yenoBeyecKon
KYJbTYpBI.
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COTPYAHHYECTBA C YyYHUTEIEM H
CBEPCTHHKAMH — OTpeelieHne
IIEJIM; TIOCTAHOBKA  BOIPOCOB -
COTPYIHUYECTBO B TIIOUCKE U
cOope wuHpOpMaIUM; YIIpaBICHUE

MIOBEICHUEM napTHepa -
KOHTPOJIb, KOPPEKLHUsA, OLEHKa
JIEUCTBUN [apTHepa;

YMEHHE C JJOCTATOYHOUN MOJIHOTOM
U TOYHOCTBIO BBIpaXaThb CBOU
MBICJIM B COOTBETCTBUHM C

3agadyaMin nu yCJIOBI/IﬂMI/I
KOMMYHUKAI1U; BJIaJICHUE
MOHOJIOTHYECKOM u
JINAJIOTHYECKON (hopMaMu peuH.
Pezynamuenuvie:

MOCTaHOBKAa y4eOHOHN 3amadyu Ha
OCHOBE COOTHECEHHS TOTO, YTO
YK€  HU3BECTHO M  YCBOEHO
YYaIIUMHCS, U TOTO, YTO €Ile
HEU3BECTHO; onpeaerIeHue
MOCIEI0OBATEIIBHOCTH

MIPOMEXKYTOUHBIX 1IeJIel C y4EeTOM
KOHEYHOTO pe3ynbTaTa;
COCTaBJICHHE IUIaHa u
IIOCJICIOBATEILHOCTH  ICHCTBUH,
KOHTpOJIb B (opme cpaBHEHUS
crocoba  IEHCTBHSI W €r0
pe3ynbTaTa c 3aJJaHHBIM
ATAJIOHOM C LIE€JIbI0 OOHAPYKEHUS
OTKJIOHEHMH M  OTIMYHUM  OT
ATAJIOHA; KOPPEKIUS — BHECCHHUE
HEOOXOJMMBIX  JOMOJIHEHUH |
KOPPEeKTUB B IJIaH M CIOCOO
JIEUCTBUSI B CIIy4ae pacXOxACHUS
ATaJOHA, PEATbHOr0 NEWCTBUA U

49




€ro  NIPONYKTa; OllCHKa -
BBIJICTICHUE u OCO3HaHUE
y4aluiuMHUCslT  TOTO, 4YTO  YXe
YCBOCHO U YTO €IIE IOJJIEKHUT
YCBOCHMIO, OCO3HAHHE KayeCcTBA U
YPOBHSI YCBOCHHS.

HToro 102
Ilepeuens KHUMos
Bun xoHTpons, tema Hcrounuk
Koumponvnasa paboma Nel. «3akOHBI B3aUMOJICUCTBUS U JABMKEHUS TEID) ®wusuka: [lnarnocruueckue padoThl K yueOHUKY A.B.

[lepbimkuna «®Pu3nka.9 kinace» : yueOHO-METOANUECKOE
nocobue /B.B. lllaxmaTtosa, O.P. [lledep. - M. : lIpoda,
2017, ctp.5-18

Konmponsnaa paboma Ne2 «MexaHnudeckue KoJeOaHus U BOJTHBI. 3BYK» Owuszuka: J[uarHoctuyeckue paboThl K yueOHHMKY A.B.
[eppimkuna «@u3nka.9 xmace» : yd4eOHO-METOIUIECKOe
noco6ue /B.B. IllaxmaToBa, O.P. llledep. - M. : lpoda,
2017, ctp. 19-32

Konumponvnaa paboma Ne3 «neKTpoOMarHuTHOE M10JIE» ®dusnka: /lnarnoctuueckue padboTsl K yueOHUKY A.B.
[lepoimkuna «®Pu3nka.9 knacey» : yaeOHO-METOANUECKOE
nocobue /B.B. [llaxmaroa, O.P. ledep. - M. : Ipoda,
2017, ctp.33-44

Konmponvnasa paboma Ne4 «CtpoeHue atoma U aTOMHOro siipa. Vicnonb3oBanue ®dusnka: /lnarnoctuueckue paboTsl K yueOHUKY A.B.
SHEPTUU aTOMHBIX SITIEP» INeprimxuna «Puznka.9xmaccy : yaeOHO-METOANIECKOe
nocobue /B.B. [llaxmaroa, O.P. Hledep. - M. : Ipoda,
2017, ctp.45-56

Konmponvnas paooma Ne5 «CtpoeHue u 3Botonus BeeneHHON» ®dusnka: /lnarnoctuueckue padboTsl K yueOHUKY A.B.
[Teprpimkuna «duszuka.9 xkmacce» : yaeOHO-METOANIECKOE
nocodue /B.B. [llaxmarosa, O.P. [lledep. - M. : Ipoda,
2017, cTtp.57-68

Hmozosasn konmponvhasa paboma ®usuka: Jlnarnocruueckue paboThl K yueOHUKY A.B.
[leppimknna «Pu3nka.9 knacey : yueOHO-METOAMYECKOe
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nocobue /B.B. [llaxmarosa, O.P. llledep. - M. : [poda,
2017, ctp. 69-82

MeToauyeckuii MHHCTPYMEHTAPHiA OLlEeHKH IOCTUKEHUS NPeAMETHbIX Pe3yJIbTATOB 00y4aI0IIMXCH
[Ixana orieHMBaHu:

B mikoste BBoguTCS MATHOAITBHAS CHCTEMa ITU(POBBIX OTMETOK (OIICHOK):
5-"oTauuHO",
4-"xopomio",

3- "y10BIETBOPUTENIBHO",

2-"HeyJJOBJIETBOPUTENIHHO",

1-"equnania".

YcranaBiuBaeTcs CleIyIOLe HOPMbI OLIEHOK 110 IPEIMETaM:
* bayn "5"- craBuTcs, Korna ydeHUK OOHapyKHBAeT YCBOCHHE 00s13aTEIbHOTO YPOBHS M YPOBHS MOBBIIIEHHON CIOXKHOCTH YYEOHBIX TPOTPAMM; BBIIEISAT
IJIaBHBIE TIOJI0KEHUST B U3YYEHHOM MaTepHalie U He 3aTpyJHsETCs IIPU OTBETaX Ha BUJOM3MEHEHHbIE BOIPOCHI; CBOOOHO MPUMEHSET MOTyYEeHHbIE 3HaHUS Ha
IPAKTHKE; HE JOIYCKaeT OUIMOOK B BOCIIPOM3BE/IEHUU U3YYEHHOT0 MaTepuala, a Tak k€ B IUCbMEHHBIX pad0TaX M BBIMOJIHIET UX YBEPEHHO U aKKYpaTHO;

* bamt "4"- craBuTCs, KOr/la y4eHUK OOHapyKUBaeT YCBOEHHE 0053aTeIbHOTO U YACTUYHO
MOBBILIEHHOT'O YPOBHS CJI0)KHOCTH Y4€OHBIX IPOrpaMM; OTBe4YaeT 0e3 0COOBIX 3aTPYAHEHHUH Ha BOMPOCH! YUUTEINSI; YMEET IPUMEHSATh NOJyYeHHbIE 3HaHUS Ha
NPaKTUKE; B YCTHBIX OTBETaX HE JIOMYCKAeTCsl CEPhE3HBIX OMINOOK, JIETKO YCTPAHAET OT/AEIbHbIE HETOYHOCTH € TIOMOIIBIO IOTIOJIHUTENIBHBIX BOIIPOCOB
YUUTENS], B MUCbMEHHBIX paboTax /IeJaeT He3HAUNTENIbHbIE OIINOKH;

* bamut "3"- craBuTCH, KOrzla y4eHUK 0OHApyKUBAeT yCBOEHHE 0053aTeIbHOTO YPOBHS YU€OHBIX IPOrPaMM, HO HCTIBITHIBAET 3aTPYAHEHUS NP €T
CaMOCTOSITEIbHOM BOCIIPOU3BEACHUU U TPEOYET TOMOIHUTENBHBIX YTOUHIEMbIX BOIIPOCOB YUUTENS; IPEANOYUTAET OTBEYATh Ha BOIIPOCHI HABOSIIIIETO
XapakTepa M UCIBITHIBAET 3aTPyJHEHHE MIPU OTBETaX Ha BUJOM3MEHEHHbIE BOIPOCHI; TOMYCKAaeT OIIMOKH B MUCHbMEHHBIX paboTax. 3HaHUS, OLEHUBAEeMble
Oamnamu "3", 3a4acTyro HaTSIHYTHI TOJILKO Ha YPOBHE MPEJICTABICHUN U JIEMEHTapHBIX MTOHITHIA;

* bamt "2"- craBuTCH, KOTr/a y ydeHUKa UMEIOTCS MpeJICTaBlIeHUsT 00 N3ydyaeMoM MaTepuaie, HO Bce e 0OoJIbIlas 4acTh 00s13aTeIbHOI0 YPOBHS YUEOHBIX
IpOrpaMM HE YCBOEHA, B MMCbMEHHBIX pab0Tax YUeHHK JIOMYyCKaeT rpyOble OIIHOKHY;
* bann "1"- craBuTCS, KOTJIa Y Y4€HUKA OTCYTCTBYIOT KakMe-1100 3HaHUsI 00 U3y4yaeMOM MaTepuaiie, IMCbMEHHbIE paOOThl HE BBIOIHSIOTCS.
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Kpurepun oneHuBaHus BH/I0B KOHTPOJISl, IPAKTHYECKUX PadoT:

Ycrabiit onpoc (B T.4. BukTOopuHbl , KBH, copeBHOBaHMS, HHTEIIEKTyaIbHBIE OOM M T.JI. ): , TMHUChbMEHHas padoTa (KOHTPOJIbHAs, CAMOCTOSITEIIbHAS,
JUKTaHT, COYMHEHHUE U T.1. ), IpaKTHYeCKasi(B T.4. JaDopaTopHasi):
OTMETKA «5, eClIu:

- YCTHBII OTBET YUCHHKA, MMCbMEHHAs paboTa, MPaKTHIeCKast JesTEIILHOCTh B IIOJTHOM 00BEME COOTBETCTBYET TPEOOBAHUSAM yUeOHON IPOrPaMMEI,
JIOTTyCKaeTCsl OJIUH Heso4veT, 00beM 3HaHui cocTtaBisieT 90-100% comepxanus (MpaBUIbLHBIN MOJHBIA OTBET, IPEACTABIISIONINN COO0M CBA3HOE,
JIOTUYECKH MOCJIeIOBATEILHOE YCTHOE WIIM MUCBMEHHOE COOOIIEHNE Ha OMPEICIICHHYIO TEMY;

- YYCHHK JEMOHCTPHUPYET YMEHHE MPUMEHSTH ONPECIICHHS, PaBHIa B KOHKPETHBIX CIIyYasX, ¢ 000CHOBAHHEM CBOETO CYXKICHUs, TPUMECHEHHEM
3HAHMS HA IPAKTHKE, MPUBEICHUEM COOCTBEHHBIX apTryMEHTOB.

Bo3MoxHBI 0J1Ha-/1BE HETOYHOCTHU MPU OCBEIICHHH BTOPOCTEIIEHHBIX BOIIPOCOB MJIM B BBIKJIAJKAX, KOTOPBIC YYCHHUK JIETKO MCIPABHII 110 3aMEUaHUIO
YUUTEIIA.
OTMETKA «4», eCIIN:

- YCTHBIN OTBET YUYCHHKA, NMUChMEHHAs pa0doTa, MpaKTUYeCKas ACITeIbHOCTh U/WIH €€ pe3yIbTaThl B OOIIEM COOTBETCTBYIOT TPEOOBAHUSAM yUCOHOU
POrpaMMBbl, HO UMEIOTCS OJIHA WJIH JIB€ HErpyOble OMUOKH, WK TPHU HeJoueTa U 00beM 3HaHul coctanisier 70-90% 3ariaHupoBaHHOTO U3YUEHUS
coJIepKaHusl yaeOHOTro MaTepuana (IpaBWIbHBIN, HO HE COBCEM TOYHBIN OTBET).

OTMETKA «3» , eClIN:

- YCTHBIH OTBET yUY€HUKA, MUChbMEHHas paboTa, MpakTUYeCcKas AeATeIbHOCTh B OCHOBHOM COOTBETCTBYIOT TPEOOBAHMSIM MIPOTPAMMBI, OJTHAKO
umeetcs: 1 rpy0as ommOKa u 2-3 HETOYHBIX OTBETA/WJIH 2-4 HeAoYeTa, IpU 3TOM OOydaroluiics BiaaeeT 3HaHusIMU B o0beme 50-70%
3aIIaHUPOBAHHOTO M3YUYSHUS COJepKaHUs ydeOHOTO MaTepuaa (TIpaBUIIbHBIN, HO HE TIOJHBIA OTBET, JOIMYCKAIOTCS HETOYHOCTH B ONPEACIICHUN
MOHITHIA WK B POPMYITHPOBKE MPABHII, HEAOCTATOYHO TITyOOKO U JOKA3aTENbHO YYCHHK 000CHOBBIBAET CBOU CYKIEHUS, HE YMEET MPUBOIUTH
MIPUMEPHI, U3JIaracT MaTepuall HEMOCIeI0BaATEIbHO.

OTMETKa«2» , €CIIH:

- YCTHBIW OTBET yUYEHUKA, MUChbMEHHas paboTa, MpakTUYeCKas NeATeIbHOCTh U €€ pe3yIbTaThl YACTUYHO COOTBETCTBYIOT TPEOOBAHUSIM TPOTPAMMBEI,
UMEIOTCS CYIIECTBEHHBIE HEJIOCTATKU U TpyOble OMMOKH, 00beM 3HaHU oOydatromerocsi coctapiseT 20-50% 3ariaHupoBaHHOTO U3YYEHHUS
coJiep)KaHusl yueOHOro MaTepuasa (HelmpaBUIbHbIN OTBET).

oTMeTKa«1» , eclu:

- YCTHBIHA OTBET yUY€HUKA, MUChbMEHHAas paboTa, MpakTUYeCKas, MPOCKTHAsl ACSITEIBHOCTh U €€ pe3yIbTaThl HE COOTBETCTBYIOT TPEOOBaHUIM
MIPOrpaMMBbI, UMEIOTCS TpyObIe omMOKH, 00beM 3HaHUM o0yuatorierocs coctanisier MeHee 20-% 3aIIaHUPOBAHHOTO U3YUEHUS COJIEP>KaHUs
yueOHOro Marepuasa (HerpaBUIbHbBINA OTBET).

TecToBble padOTHI:

3a,Z[aHI/I$I C BLI60p0M OTBC€Ta (32[KDBITLII>1 TCCT), 3aaHus « JOIMOJIHUTE TIPCAJIOKCHUCH (OTKDBITLIﬁ TCCT) OLICHUBACTCA B OAWH U JIBA 0aJ1a COOTBETCTBEHHO.
Kax IMpaBuJI0, HA OJHO 3aaHUC C BI)I60p0M OTBCTA MPUXOJUTCA OKOJIO MUHYTHI, @ Ha COCTABJICHHUC CBO60J1HOFO OTBE€Ta — OKOJIO TpéX MHHYT.

HpI/IMep OTKPBITOT'O TECTA: HpO'—II/ITaI\/’IT6 TEKCT, 3aIlI0OJITHUTEC MMPOMYIICHHBIC MECTA. «B xjaoponiacmax 3€j1€Hblx pacmeHwJ nozcnowaemcs ..., gvloensemcs ... u
06pa3yemc;z ... MOJIBKO HA ceenty. Hpu ObIXAHUU pacmeuuﬁ u 6 memHome, U Ha ceenty nociowaemcs ... u BbLOCTIACCS ... »
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Kputepuu ouenok: «5»: 90 — 100 % ot obuiero uncna 0amioB
«4»: 70-90 % ot o611ero uncia 0aaIoB

«3»: 50-70 % ot oO1ero uncna 0amwioB

«2»: 20-50 % ot ob1iero yncia 6aaioB

«1» menee 20 % ot oOmiero yncia 0anioB

Jokaan, BbICTyIJIEHHE:

Kpurepun oueHuBanus
Koaunu ITosiHOTA OCBeIeHMA KauecTBO BBICTYILICHHA YMmeHune orBeyaThb HA AJleKBaTHOE HCII0JIL30BAHHUE
€CTBO BOIIPOCA BOIIPOCHI: JIAKOHUYHOCTDb H HATJIA/AHBIX CPEACTB
0a/10B apryMeHTHPOBAHHOCTh
2/3 VY4eHUK BBINOJIHUT 3alaHKe, | PernmaMmeHT BBICTYIUIEHHS HE Y4eHHUK HE CMOT OTBETUTH HA | YUEHHUK HE MCIIOJIb30BaJl HUKAKUX
TE€Ma He pacKpbITa, MaTepuas | cOOJIIOJIEH, BBICTYIIEHUE BOIIPOCHI HaIJIAIHBIX CPEICTB
HE CUCTEMAaTU3UpOBaH, HE CBOJIUTCSI HENIOCPEACTBEHHO K
BBICTPOEHA JIOTHUKA YTEHUIO TEKCTa, HE
BBICTYIUICHHUS NOIIEP/KUBAETCS BU3YaJIbHBIN
KOHTAaKT C ayAUTOpUEH, HE
BBIJIETISIETCS] BPEMEHU Ha
BOCTIPHSITHE MHPOPMALIUU
3/4 Y4eHuk cripaBuiIcs ¢ HeMHoOro HapyleH perimaMeHT Y4yeHUK OTBETUII Ha BCE Y4eHUK He aJIeKBaTHO IPUMEHUII
3aJIaHMEM, TEMA HE J10 KOHI[A | BBICTYIUICHHMS, BBICTYIAIOIINAN BOIIPOCHI, XOTSI ObUIH HE HarJISIIHbIE CPENICTBA, HATJISAHBIC
pacKpbITa, UMEIOTCSA CUMTHIBAaET MH(OpPMAIHIO CO TOYHOCTHU B OTBETaX, U CPEICTBA HE OTHOCSTCS K TEME, UITU
HE3HA4YMTEIIbHBIC CIIali10B, c1abo0 MOAAEPKUBACTCS | apryMEHTAlUU IIJIOXO €€ PACKPBIBAIOT
HETOYHOCTH, ciabas BU3YaJIbHBIN KOHTAKT C
CUCTEMATU3ALNHU ayIUTOPHUEN, MAJIO BBIIEIIAETC
uHpopMaluu, ecTh BPEMEHU Ha BOCIIPUATHE
HapyILICHHUs B JIOTHKE uH(popMalun
BBICTYIUICHUS
4/5 VYyeHuk cripaBuiIcs ¢ PernamenT He HapylleH, VY4eHHK 4eTKO U JAKOHUYHO | YUeHUK aJieKBaTHO 1oao0pa,
3alaHMEM, TEMA PACKpBITa, BBICTYIIAOIUI ONIUPAETCS HA OTBETHUJI HA BCE 3aJJaHHBIC pa3paboTai HarjIsIHbIEe CpeICTBA
YCIENIHO U3BJIEYECHA OTIOPHBIN KOHCIIEKT, TOBOPUT BOIIPOCHI PACKpBIBAOIINAE TEMY BBICTYIICHUS
uHpopManus, CBOMMU CJI0BaMHU, KOMMEHTHPYET
CUCTEMAaTU3UPOBAHA, Claiabl, TOAAEP)KUBACTCS
BBICTPOEHA JIOTHUKA BU3YAJIbHBIN KOHTAKT C
BBICTYIUICHHSI ayJIATOpUEN
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DJIeKTPOHHASA MPe3eHTAIUA:

Kpurepuu onenuBanus

KonunuectBo ITonnora ocBenienust | KauectBo npe3eHTaunu YMeHue oTBeuaTh Ha BOIpockl: | Jlu3aiiH nmpe3eHTanuu
6asoB BOIIpOCa JTaKOHUYHOCTb U
apryMEHTUPOBAHHOCTh

2/3 YueHuk wim rpymnna Pernament npeseHTanuu He | YUEHHK HE CMOT OTBETUTh Ha Nnmroctpanuy HU3KOro KayecTsa,
y4damuxcs coOoieH, nHpopMarus, BOIIPOCHI OTCYTCTBYET HEOOXOAMMBIE TaOIHUIIBI,
BBINIOJIHWIN 33JJaHUE, | U3JI0KEHHAas B IPE3EHTAlUU cxeMbl TpaduKu, 3PeKThl
TE€Ma HE PacKphITa, HE COOTBETCTBYET IIPUMEHEHHBIE B IPE3CHTALlUN
MaTepuai He 0003HaYCHHOH Teme, OTBJIEKAIOT OT COJEPKAHUS
CHUCTEMaTU3UPOBaH, nepen30bITOK HIIN
HE BBICTPOEHA JIOTHKA | HEJOCTaTOK TEKCTOBOM
MIPE3CHTALNU uH(pOpMaLIKHU, TOTHOCTHIO

3aMMCTBOBaHHas C
nurtepatypsl, IHTepHeTa

3/4 YueHuk Wiy rpymnna Hemnoro Hapymen Y4eHHK OTBETHII HA BCE WMimrocTpanuu X0opolIero Ka4yecTna,
yUaIUXCs CO3J1aTu periiaMeHT Mpe3eHTaluH, BOIPOCHI, XOTSI OBUTH HE noio0paHHa COOTBETCTBYIOLIAs
[IPE3EHTALINIO, TEMA uHbopManus o npodjaemMe | TOYHOCTH B OTBETAX, U rpaduueckas nHbopMaus,
TBOPYECKOTO 33JIlaHUs | U3JIOKEHA HE MOJTHOCTBIO, aprymMeHTaluu npuMeHeHHbIe 3 ()EeKTHl HEMHOTO
HE /10 KOHIIa MPUCYTCTBYIOT MEIIal0T YCBOCHUIO HHPOPMAIUH
packpbITa, UMEIOTCS HE3HAUYMUTEJIbHbIEC HEJOUETHI,
HE3HAYUTENIbHbIE HCIIOJIb30BaHbI pa3INYHbIE
HETOYHOCTH, clladast HUCTOYHUKU WH(OpPMAILINH,
CUCTEMAaTHU3alNH MaTepuan
uH(pOpMaInH, ecTh MPOAHAIU3UPOBAH
HapyIIEHUS B JIOTHKE
MIPE3CHTALNU

4/5 YueHuk wim rpymnna [Ipesentanus pazpabotana | YUEHUK Y€TKO U JAKOHUYIHO Jv3aliH npe3eHTal 4€TKO MPOTyMaH,
y4Yamuxcs CaMUMH yYaILIUMHUCH, OTBETHUJI Ha BCE 3aJ]aHHBIE MpUMeHEHHBIE 3P PEKTHI TOMOTAIOT

CIIPABHJIUCH C
3a/laHueM, TeMa
pacKpbITa, YCIHEIIHO
U3BJICUEHA
uH(popmanus,

perilaMeHT He HapyIlEeH,
uHpopMalKs U3JT0KEHA
IIOJIHO M YE€TKO, TEKCT Ha
claiijie mpecTaBisieT cooon
ONOPHBIN KOHCIEKT,

BOIIPOCHI

YCBOCHUIO HH(POPMAIIUH, HE OTBJICKAIOT
BHUMaHHE
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CUCTEMATHU3UPOBaHa,
BBICTPOCHA JIOTHUKaA
MMPE3CHTAU

OTCYTCTBYET NIEPEU3OBITOK
uHpOopMaIuu

KpnTepml OLICHUBAHUS NPOECKTA, TBOp‘leCKOﬁ paGOTLI, TBOPYECKOI'0 MMPOEKTA:

Hwxe 6a30Boro ypoBHs
(otmeTka «1», «2»)

ba30BbIi1 ypoBeHb
(oTMeTka «3»)

Beiie 6a3zoBoro
(oTMeTKa «4», «5»)

Kputepnii Nel. CriocoOHOCT K CaMOCTOSITEIbHOMY IPUOOPETEHUIO 3HAHUN M PEIICHHUIO MPOo0IieM

Pabora B 11e710M CBUACTENBCTBYET O HU3KOM
CIIOCOOHOCTH CAMOCTOATEIBHO CTaBUTH MPOOIEMY
Y HAXOJIUTh MIYTH €€ PEIICHUs; HEe
MIPOJICMOHCTPUPOBAHA CIIOCOOHOCTD MPUOOpPETATh
HOBBIE 3HAHUS W/UJIH OCBANBATh HOBBIE CIIOCOOKI
JeicTBUi, mocTUraTh 60see rry00KOro MOHUMAaHUs
M3Y4EHHOT 0. J[aHHBIN YPOBEHb OLIEHUBACTCS
OTMETKOM «2%

HenoaroroBineHHsIN K 3a1UTE IPOEKT,
OLICHUBAETCSA OTMETKON «1».

PaGora B 11€710M CBUACTEILCTBYET O
CIIOCOOHOCTH CaMOCTOSTEIILHO C OIOPO Ha
TIOMOIIIb PYKOBOJMTEIIS CTaBUTh IPOOIEMY U
HaXOJUTh IYTH €€ PEICHUS;
MIPOJIEMOHCTPHPOBAHA CIIOCOOHOCTH
puoOpeTaTh HOBbIC 3HAHUS /UM OCBAaUBATh
HOBBIE CIIOCOOBI JEUCTBUM, JOCTUTATh 0OJIee
rIyOOKOTO TOHUMAHUS U3YYCHHOTO

Pabora B 11€J10M CBUIETETBCTBYET O
CIIOCOOHOCTH CaMOCTOSTEIBHO CTABUTH
po0JeMy U HAXOAUTh MYTH €€ PEIICHHUS;
MPOAEMOHCTPUPOBAHO XOPOIIEE BIaJICHUE
JIOTUYECKUMHU OTIePALIUSIMH, HABBIKAMU
KPUTUYECKOI'O0 MBIIIUICHHS], YMEHUE
CaMOCTOSTEIILHO MBICIIUTh;
MIPOJIEMOHCTPUPOBAHA CTIOCOOHOCTH HA ATOM
OCHOBE MPHUOOPETATh HOBBIC 3HAHKS W/WIIH
OCBaMBaTh HOBBIE CIIOCOOBI JCHCTBUM,
JIOCTUTATh OoJiee TTTyOOKOTro MOHUMAaHUS
npo6GsieMbl. JlaHHBINH ypOBEHb OLIEHUBAETCS
OTMETKOM «4».

Pabota cBUAETETHCTBYET O CIOCOOHOCTH
CaMOCTOSITENIbHO CTaBUTh MTPOOJIEMY U
HaxOJIUTh IYTH €€ PELICHNUS;
MIPOJIEMOHCTPUPOBAHO CBOOOIHOE BIAJCHUE
JIOTUYECKUMHU OTNlepalusIMH, HABBIKAMU
KPUTHYCCKOT'O MBIIIJICHUSA, YMCHHUEC
CaMOCTOSATEIbHO MBICIIUTH;
MPOAEMOHCTPUPOBAHA MOBBIIICHHAS
CIIOCOOHOCTH Ha 3TOW OCHOBE MPUOOPETATH
HOBBIC 3HAHUSA I/I/I/IJ'II/I OCBanBaTh HOBBIC
CIIOCOOBI IEHCTBUM, TOCTUTATh 0oJIee
rJ1yOOKOT0 NOHUMaHUs IPOOJIEMBI.
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JlaHHBI YPOBEHb OLICHUBAETCS OTMETKOMN
«S».

Kpurepuii Ne 2. ChopMupoBaHHOCTH IPEIMETHBIX 3HAHUN U CITOCOOOB JEHCTBUN

Y4eHHK IUI0X0 IIOHUMAET COAECPKAHUE
BBINIOJIHEHHOM paboThl. B paboTe u B oTBeTax Ha
BOTIPOCHI IO COJICPKAHUIO paOOTHI HAOTFOIAFOTCS
rpyOblie omnoOku. JJaHHBINH ypOBEHb OLIEHUBACTCS
OTMETKOM «2».

HenoarorosneHHBIN K 3a1UTE IIPOEKT,
OLICHUBAETCS OTMETKOMN
«I».

[TpoaeMoHCTpHPOBAHO MOHUMAHKE CONCPIKAHUS
BBINTOJIHEHHOW paboThl. B pabote u B oTBeTax Ha
BOTIPOCHI 10 COJIEPKAHHUIO PabOTHI OTCYTCTBYIOT
rpyObIC OITMOKHN

[IponemMoHCTpUPOBaHO XOPOIIIEE BIIAJICHUE
MIPEAMETOM MPOCKTHOM ACSITEIIBHOCTH.
[TpuCYyTCTBYIOT HE3HAYUTEIBHBIE OITHOKH.
JlaHHBIN YPOBEHb OLICHUBAETCSI OTMETKOM
«4».

[TponeMoHcTpHUpOBaHO CBOOOIHOE BT ICHHE
IIPEIMETOM IIPOECKTHOMU AEATEIbHOCTH.
OmuOKH OTCYTCTBYIOT.

JlaHHBIN yPOBEHb OLIEHUBAETCSI OTMETKOU
«S».

Kputepuii Ne 3. ChopMHUpOBaHHOCTH PETYISITUBHBIX

NEeNCTBUN

Ha H13KOM ypOBHE MPOJIEMOHCTPUPOBAHBI HABBIKH
OTIpe/ICIICHUS] TEMbI U TUIAHUPOBAHUS PAOOTHI.
Pabora He moBecHA 10 KOHIIA U MTPEACTABIICHA
KOMHCCHH B HE3aBEPIICHHOM BH/I€; OOJIBIIUHCTBO
9TAIOB BHITIOIHSUTHCH MO/ KOHTPOJIEM U TIPH
MOJJIEPIKKE PYKOBOAUTENS. DIEMEHTHI
CaMOOIICHKH ¥ CAMOKOHTPOJISI YYaIIerocs
OTCYTCTBYIOT. J[aHHBII YPOBEHb OI[CHUBAETCS
OTMETKOH «2».

HenoaroToBneHHbIN K 3alIUTE TPOEKT,
OILICHUBAETCSI OTMETKOM «1».

[IpoaemMoHCTpHpOBaHBI HABBIKU

oIpeziesIeHUs! TEMbI U INIAHUPOBaHUS PAOOTHI.
Pabora moBenena 10 KOHIIA U IPEICTaBIICHA
KOMHUCCHUU; HEKOTOPbIE 3TAIIbI BHITOIHSIUCH O]
KOHTPOJIEM U IIPU MOAJIEPIKKE PYKOBOIUTEIS.
IIpu 5TOM NPOSIBISIFOTCS OTAEIBHBIE 3JIEMEHTHI
CaMOOIICHKU ¥ CAMOKOHTPOJISL y4allerocs

Pabota xopo1io criaHupoBaHa U
IIOCJIE0BATENBHO PEATU30BaHa,
CBOEBPEMEHHO MPOMICHBI OOIBITUHCTBO
ATAIOB 00CYKIEHUS U MPECTaBICHUS.
KoHTpoIb 1 KOppEKLIHs OCYIIECTBILINACH C
IIOMOILBI0 PYKOBOJUTEIS IPOEKTA.
JIaHHBIN YPOBEHB OLICHUBAETCSA OTMETKON
«4».

Pabora TmatenbHO CIUIaHUPOBaHA U
MOCJIE0BATEbHO PEaIu30BaHa,
CBOEBPEMEHHO MPOiiIeHbI BCE HEOOXO0IUMBbIE
3Tanbl 0OCYKJIEHHUS U TIPEACTABICHHUS.
KoHTpoIib U KOppEeKIKs OCYIIECTBISIUCH
CaMOCTOATENBHO JlaHHBIN YPOBEHB
OIICHUBAETCS OTMETKOM «5».

Kputepuii Ne 4. ChopmMupoBaHHOCTh KOMMYHUKATUBHBIX JIEHCTBUI

Ha Hu3koM ypoBHE TTPOIEMOHCTPUPOBAHBI HABBIKT
o(OopMIICHUS TPOCKTHOM pabOThI U MOSICHUTEIHHOM
3aIUCKH, a TAK)KE MTOATOTOBKU MPOCTON
npe3eHTalnuu. JlaHHbli ypOBEHb OLICHUBAETCS

[IponemoHcTprpOBaHbI HABBIKK O(OPMIIEHUS
MPOEKTHOM pabOTHI M MOSICHUTENILHON 3aIIMCKH,
a TaK)Ke NOJATOTOBKH ITPOCTON NMPE3CHTALINH.

Tema mocTaToOUYHO MOJTHO

packpsita. Tekct/coobieHue
CTpYKTypupoBaHbl. OCHOBHBIE MBICIIU
BBIPAXKEHBI SICHO, JIOTUYHO, TIOCIIE/IOBATEINBHO,
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OTMETKOU «2».

HCHO,Z[FOTOBJ'ICHHHﬁ K 3allIUTC IMIPOCKT,
OLICHHBACTCS OTMETKOM «1».

apryMeHTHpOBaHHO. PaboTa BbI3bIBaET
uHTepec. JJaHHbBIN ypOBEHb OLIECHUBACTCS
OTMETKOH «4».

Tema packpbITa MOJTHOCTHIO.
TekcT/coob1IeHne XopoIo
CTPYKTYpUpOBaHbI. Bce MBICTTH BBIPaKEHBI
SICHO, JIOTHYHO, II0CJICIOBATEIBHO,
aprymeHTupoBaHHO. PaboTa BbI3bIBaET
MOBBILLICHHBI HHTEPEC.

JlaHHBIN YPOBEHb OLICHUBAETCS OTMETKOMN
«5».
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