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IHosicHuTEeIbHAA 3aIIUCKA

Pabouas mporpamma no npeamery «®@uzuka» mas110-11 kmaccoB cocTaBieHa B COOTBETCTBUU C
®denepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO 00Iero oOpa3oBaHus, Ha
OCHOBe TpeOOBaHUIl K pe3yJabraTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 00-
1iero oOpa3oBaHus U ¢ y9€TOM MPUMEPHOH TTporpaMmsl 1o ¢usuke ais 10-11 k.

Pabouas nporpamma coctaBinena B pamkax YMK «®usuka» Knaccuueckuil kype, aBropsl: I'51.
MsikuiieB u ap. uznarenbckoro mnentpa «lIpocsenienue», Mocksa 2014 rog u ucnonb3oBanbl « [Ipu-
MepHBIE IpOorpaMMel 1o yueOHbiM npeameram «Puszuka 10-11» cepun «CtanaapTsl BTOPOTO MOKOJIE-
Husi» M. IIpocsemienue 201 1r.

HopmaTuBHbIe IpaBoOBbIE JOKYMEHTHI,

HA OCHOBAHHUM KOTOPBIX pa3padoTana padouyasi nporpamMmma
o ®epnepanbHbliii 3ak0H OT 29.12.2012 roga Ne 273-D3 «O6 obpazoBannu B Poccuiickoit denepanum»
o @ecnepalbHBI TOCYIAPCTBEHHBINH 00pa30BaTENbHBI CTaHIAPT OCHOBHOI'O OOIIEro 00pa30BaHUS,
yrBepkaeHHbIN [Ipukazom MunucrepcTBa oOpasoBanusi u Hayku Poccuiickoit @enepanmuu OT
17.12.2010 Ne 1897 «OO06 yTBEep>KICHUU M BBEJACHUU B ICUCTBUE (eaepaTbHOTO TOCYIapCTBEHHOTO 00-
Pa30BaTENBHOTO CTaHAApTa OCHOBHOTO o0Omiero oopasoBanus» [Ipuka3z MunobpazoBanus Poccun ot 31
nexadpsa 2015 r. Ne 1577 «O BHeceHuH U3MeHEeHUI B (heepanbHblid TOCYyIapCTBEHHbIN 00pa30BaTellb-
HBI CTaHJapT OCHOBHOTO OOIEr0 00pa30BaHMUs, YTBEPXKICHHBIN Mpruka3oM MUHUCTEpCTBAa 00pa3oBa-
Hus u Hayku Poccuiickoii @eneparuu ot 17 nekadpst 2010 r. Ne 1897»
¢ [Ipuka3z MunucrepcTBa oopazoBanust u Hayku P® ot 31.03.2014 1. Ne 253 «O06 yTBepxneHun ¢ene-
PAJBHOTO TIepeYHsI YICOHUKOB, PEKOMECHIOBAHHBIX K HCITOJIb30BAHUIO TIPH PEATU3AIMU UMEIOIINX TOC-
yIapCTBEHHYIO aKKPEIUTAIHI0 00pa30BaTeIbHBIX MPOrpaMM HadyajibHOTO, OCHOBHOTO OOIIEro, CpeaHe-
ro 001Iero 00pa3oBaHus» (C U3MEHECHUSIMH)
e OcHoBHas o0mIe00pa3oBareabHas MporpaMmma OCHOBHOro obmiero obpazoBanus MBOY «Cpennss
obmeobpaszoBarenbHas mkoja Ne 4
e VYuebnsiii iian MBOY «Cpennsist oOmieo6pasoBarenbHas mkosa Ne 4»

HN3yyenue (pu3MKH HANIPABJICHO HA JOCTHKEHHE CJIEYIOIIUX LeJIei:
® océoenue 3Hanuil o HyHIaMEHTANbHBIX (PU3NUYECKUX 3aKOHAX U MPHUHIIMIAX, JIEKALUX B OCHOBE CO-
BpEMEHHON (pU3MUECKON KapTUHBI MUpA; HAauOO0JIee BaXKHBIX OTKPBITUSAX B 00JaCTH (PU3UKH, OKA3aBIINX
OIIPEAEIAIONIEE BIUSIHAE HA Pa3BUTHE TEXHUKU M TEXHOJOTUH; METOAAX HAYYHOTO MMO3HAHUS IIPUPOIBL;
® 061a0€eHUe YMEeHUAMYU TIPOBOJIUTH HAOIOCHUS, IJIAHUPOBATh U BBIMOJHATh IKCIEPUMEHTHI, BbIIBH-
raTb TUNOTE3bl U CTPOUTH MOJIENH, IPUMEHSTH MOTYYEHHbIE 3HaHUS 10 PU3KKE JIJIs1 OOBSICHEHMSI pa3HO-
00pa3HbIX (PU3NYECKHX SBICHUN U CBOWCTB BEIIECTB; MPAKTUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HA-
HUH; OLIEHNWBAThH JOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMAIUY;
® pazeumue TO3HABATEIIbHBIX UHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mpoliecce
pUOOpETEHUs 3HAaHUM U YMEHUH 10 (PU3HKE C UCIOJIB30BAaHUEM PA3IMYHBIX UCTOYHUKOB MH(POpPMAIUU
Y COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIH;
® gocnumanue yOeKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI 3aKOHOB IIPUPO/Ibl; UCIIOJIB30BAHUS JOCTUXKE-
HUM (QU3HKU Ha 6J1aro pa3BUTHS YEIOBEUECKOM IUBMIIM3ALMM; HEOOXOAUMOCTH COTPYJHUYECTBA B IPO-
[IECCe COBMECTHOTO BBIMOJHEHUS 3a/1a4, YBaXXUTEIHHOTO OTHOIIEHHS K MHEHHIO OIMOHEHTa Ipu 00-
CYXJEHUH TPOOJIEM €CTeCTBEHHOHAYYHOI'O COAEpaHHs; TOTOBHOCTH K MOPaJbHO-3THUYECKOH OIIEHKE
WCIIOJIb30BAaHUsI HAYYHBIX JOCTH)KEHUI, YyBCTBA OTBETCTBEHHOCTH 32 3allIUTy OKPYXKarOIIEH Cpeibl;
® UCNOb308AHUE NPUOOPEMEHHBIX 3HAHUIL U YMEHUTl [T PEIICHUs MPAaKTUYECKUX 3a/1a4 IOBCEIHEB-
HOM JKM3HH, oOecrieyeHus] 6e301MacHOCTH COOCTBEHHOM KU3HU, PALlMOHAIBHOTO IPUPOIONOIb30BAaHUS U
OXpaHbl OKPYKaIOLEN CPEIBI.

ITpu peann3zanuy JaHHON IPOrPaMMBbI BBITIOIHSIOTCS CIECAYIOIINE 3aAa4H:
® pa3BUBATh MbIIIIEHHE, (HOPMHUPOBATH YMEHHE CAMOCTOATEIBHO MPHOOpETaTh M MPUMEHSATh 3HAHUS,
Ha0II0/1aTh U OOBSICHITH (PU3NUECKUE SABIICHUS;
® [IOMOYb IIKOJIbHUKAM OBJIAJIETh 3HAHUSAMHU 00 HKCIIEPUMEHTAIBHBIX (pakTax, MOHATHUAX, 3aKOHAX, TEO-
pHsiX, MeToJax (PU3MUECKOW HAYKH, O HIMPOKHX BO3MOXKHOCTSIX NMPUMEHEHHUs (PU3MUECKUX 3aKOHOB B
TE€XHUKE U TEXHOJIOTHSX;
® CrI0oCOOCTBOBATh YCBOCHUIO MJIEH €IUHCTBA CTPOSHHS MaTepUu U HeHCcYepraeMOCTH Mpoliecca ee Io-
3HAHUA, TOHUMAHHUIO POJIM MPAKTUKH B I03HAHUY;



¢ (hopMUpPOBaTh y IIKOJILHUKOB [TO3HABATEIbHBIN UHTEpEC K (PU3UKE U TEXHUKE, pa3BUBATh TBOPUECKUE
CHOCOGHOCTI/I, OCO3HAaHHBIC MOTHUBBI YUCHUA, TOATOTOBUTH YUCHHUKOB K IMPOAOJIKCHUIO 06p8.30BaHI/IH n
CO3HATEILHOMY BBIOOpY TIpodeccum.

IInanupyemble pe3y/ibTaThl OCBOCHHA Y4eOHOI0 peaMeTa
1) ¢opmupoBanue mpeACTaBICHUNH O 3aKOHOMEPHOW CBSI3U W MO3HABAEMOCTH SIBJICHUW MPHUPOJBI, 00
O00BEKTUBHOCTH HAyYHOI'O 3HAHUS; O CUCTEMOOOpasyromed poiau (pU3MKHU A pa3BUTUS JAPYTUX €CTe-
CTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTWH; HAYYHOI'O MHMPOBO33PEHMS KaK pe3yjbTaTa U3yuEHUs OCHOB
CTPOEHUS MaTepUU U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;
2) ¢opMupoBaHUE NEPBOHAYAIBHBIX MPEICTABICHUNA O (PU3UUECKON CYIIHOCTH SIBICHUH MPUPOJBI (Me-
XAHUYECKHX, TEIUIOBBIX, JEKTPOMArHUTHBIX U KBAHTOBBIX), BU/AaX MaTepuu (BELIECTBO W I0JIE), JBU-
’KEHUHU KaK CIoco0e CYyIIECTBOBAHUS MaTEPUH; YCBOSHHE OCHOBHBIX MM MEXaHUKH, aTOMHO- MOJICKY-
JISIPHOTO YY€HHsI O CTPOEHUU BEILECTBA, 3JIEMEHTOB 3JIEKTPOJAMHAMMKHM U KBAaHTOBOW (DM3UKU; OBIaje-
HUE MOHATUHHBIM alapaToM U CHMBOJIMYECKHM S3BIKOM (PHU3HKH;
3) nmpuoOpeTeHne ombITa MPUMEHEHUSI HAayYHbIX METO/0B MO3HaHMs, HAOMIOAEHUS (PU3NYECKUX sIBIIC-
HUH, IPOBEJICHUS ONBITOB, IPOCTHIX 3KCIEPUMEHTAJIbHBIX MCCIEA0BAHNMN, IPAMBIX U KOCBEHHBIX H3MeE-
PEHUI C UCIOJIB30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX U3MEPUTENbHBIX TPUOOPOB; NOHUMAaHUE HEU30exK-
HOCTH MOTPEIIHOCTEN JTHOOBIX U3MEPEHNUI;
4) noHuMaHue (U3MUECKUX OCHOB U NPUHIMIOB AeicTBUA (pabOThl) MAIlMH U MEXaHU3MOB, CPEJCTB
NEPEABIKEHUS U CBA3H, OBITOBBIX IPUOOPOB, MPOMBIIUIEHHBIX TEXHOJOIMYECKUX MPOLIECCOB, BIUSHUS
X Ha OKPYKAaIOLIyI0 CpEely; OCO3HAHUE BO3MOKHBIX NMPHUYMH TEXHOI€HHBIX U SKOJIOIMYECKHUX Kara-
crpod;
5) oco3HaHHe HEOOXOJMMOCTH MPUMEHEHUS NOCTIKEHHNA (PU3MKH M TEXHOJOTHH U PAllHOHAIEHOTO
IIPUPOAOINOJIb30BaHNUS;
6) oBi1aJiIcHE OCHOBaMH 0€30I1aCHOT'O MCIIOJIb30BAHUSI €CTECTBEHHBIX M UCKYCCTBEHHBIX JIEKTPUUECKUX
Y MarHUTHBIX II0JIEH, AJIEKTPOMATHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3HU-
PYIOLINX MU3TYYCHUH BO M30€KaHNWE UX BPEIHOTO BO3JICHCTBHUS HA OKPYXKAIOIIYIO CPETY M OPTaHU3M Ye-
JIOBEKa;
7) pa3BuUTHE YMEHHUS IMJAHUPOBATh B MOBCEJIHEBHOM XM3HU CBOM JIEHCTBUS C MPUMEHEHHEM IOJIy4EH-
HBIX 3HAaHWM 3aKOHOB MEXAHMKH, DJIEKTPOJUHAMHUKHU, TEPMOJUHAMUKN U TEIJIOBBIX SIBIEHUH C LIEIBIO
cOepexeHUs 3/10pOBbS;
8) ¢opmupoBaHuE MpenCTaBIEHUI O HepallMOHAILHOM HCIOJIb30BAaHUU MPUPOAHBIX PECYPCOB U DHEP-
THH, 3arpsI3HEHUH OKpY’Karollell cpeibl Kak Cle[CTBHE HECOBEPIIEHCTBA MAIlIMH M MEXAHU3MOB.

MeTtanpeameTrHbie pe3yJabTaThbl.
PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Buvinycknuk nayuumcesa:
* CaMOCTOSITEIBHO OMPEAEIATH IENIU, CTAaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 331a4u B 00pa30BaTeb-
HOU JIEATEIIbHOCTH Y KU3HEHHBIX CUTYyaIUsX;
* OIICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U JpyTrHe HeMaTepuaibHble PeCypchl, HEOOXOAUMBIE IS J10-
CTHIKEHUS ITOCTaBICHHOW paHee LENH;
* COTIOCTABJIATh HUMEIOIIHNECS BO3MOKHOCTH U HEOOXOIUMBIE TSI TOCTHUKEHHUS IIETTH PEeCypCHI;
* OpraHu30BbIBaTh A ()EKTUBHBIN TOUCK PECYPCOB, HEOOXOAMMBIX JIJIS TOCTHKEHHS TTOCTABIICHHOH I1e-
u;
* ONPENENATh HECKOJIBKO MyTEil JOCTHKEHHUS OCTABICHHOM LIEJIH;
* BEIOMPATH ONTUMATBHBIN MYTh JOCTHKCHUS LIEJIH, YUUTHIBas 2P PEKTUBHOCT PACXOIOBAHUS pecyp-
COB M OCHOBBIBASICh HA COOOPAKEHUSIX ITUKHA U MOPAJIH;
* 337]aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOXHO ONPEAEIIUTD, YTO LI€Nb JOCTUTHYTA;
* COITOCTABJIATH MTOJIYYEHHBIN pE3yNbTaT AE€ATEIBHOCTH C IOCTABICHHON 3apaHee LEIbO;
* OIICHUBATH MMOCJIE/ICTBUS JOCTHKCHHUSI IOCTABJICHHOM 11eTTU B y4eOHO 1eATeTbHOCTH, COOCTBEHHOMN
YKW3HU U )KU3HU OKPYKAIOIINX JIFOJEH.
Ilo3naBaTebHBIE YHMBeEPCAIbHbIE YUeOHbIe JeiCTBUS
Buvinycknuk nayuumcsa:
® [IOHUMATh B3aUMOCBS3b (DU3HKU C IPYTHMH HayKaMH, B OCHOBE KOTOPBIX JIE)KAT 3HAHUS IO MPeaMe-
Ty, OTZIECJICHUE €€ OT JDKCHAYK;



® KPUTHUYECCKH OLIEHUBATH M MHTEPIPETUPOBATH MHPOPMAITUIO C PA3HBIX MMO3UIINNL;

® pacmo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHNS B MH(OPMAIMOHHBIX UCTOUHUKAX;

® UCIIOJb30BaTh PA3JIMYHBIE MOJIEIBHO - CXEMATUYECKHUE CPEACTBA ISl IPEACTABIICHUS BbIABICHHBIX B
MH()OPMAIIMOHHBIX HUCTOUHUKAX TPOTHBOPEUHIA;

® OCYUIECTBIIATH Pa3BEPHYTHIN HH(DOPMALIMOHHBIN MTOUCK M CTABUTH HA €r0 OCHOBE HOBbIE (yueOHbIE U
M03HABaTENIbHbIC) 33/1a4H;

® HCKATh U HAXOIWTh 000OIIEHHBIC CIIOCOOBI PEIICHUS 3a/a4;

® [PUBOJUTH KPUTHUECKHUE apPTyMEHTHI KaK B OTHOIIICHHH COOCTBEHHOTO CY)KJICHUsI, TAK ¥ B OTHOIIIE-
HHUM JIEVCTBUI U CYXKJIECHUHN APYroro;

® aHaJIM3UPOBATH U MPeoOPa30BBIBATH MPOOIEMHO - IPOTUBOPEUUBLIE CUTYAIIHH;

®  BBIXOJUTH 32 paAMKH Y4€OHOTO MPEIMETa U OCYIIECTBIISTH IIeJICHAPABICHHBIA TOUCK BO3MOXKHOCTH
IIMPOKOT0 TIEPEHOCa CPEJICTB U CLIOCOOOB IEHCTBUS;

® BBICTPAaMBATh MHIAMBUAYAIbHYIO 00pa30BaTebHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYCHHS CO CTOPO-
HBI IPYTUX YYAaCTHUKOB U PECYPCHBIE OTPAHUYECHUS;

® MCHATH U yJAEPKUBATH Pa3HbIC TO3UINH B IO3HABATEIHHON JACSITENLHOCTH (OBITh YICHUKOM U yUU-
TeneM; GopMynrpoBaTh 00Pa30BATEIBHBIN 3aMPOC U BHIMOIHITH KOHCYJIbTaTUBHBIC (DYHKIIUU CaMO-
CTOATENBHO; CTABUTH MPOOIEMY U paboTaTh HaJ €€ PELICHUEM; YIIPABIATh COBMECTHON MTO3HABA-
TENBbHOMN ACSATEIHHOCTBIO U TIOTYUHATHCS).

KoMMmyHukaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUS
Buinycknuk nayuumcsa:
* OCYUIECTBJIATH JICJIOBYI0 KOMMYHUKAIIUIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIbIMU (KaK BHYTpU
o0pa3oBaTeNbHON OpraHU3alMK, TaK U 3a ee MpeJlelaMu);
* [IPH OCYIIECTBIICHUH IPYNIIOBON paOOTHI OBITh KaK PyKOBOJAUTEINIEM, TaK U WICHOM IMPOSKTHOW KOMaH-
IIbl B pa3HBIX pOJISX (T€HEepaTOpOM HJleH, KpUTUKOM, UCIIOJHUTENIEM, IPE3EHTYIOUIUM U T. 11.);
* pa3BEpHYTO, JOTUYHO U TOYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIb30BaHUEM a/IeKBaTHbBIX (YCTHBIX
Y IMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;
* pacro3HaBaTh KOH(PJIMKTOTEHHBIE CUTYaIllUH U PEAOTBPAIATh KOH(IUKTHI 10 UX aKTHBHOH (a3bl;
* KOOPAMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHIX BUPTYaIbHOIO B3aUMOJIEHCTBUS (MM COUETAHUS
pEeaIbHOTO U BUPTYAJIBHOIO0);
* COTJIaCOBBIBATh MMO3UIMH YWIEHOB KOMaH/Ibl B Iipoliecce paboThl HaJl OOLIUM NMPOJYKTOM/ pelLICHHEM;
* IPE/ICTABIAThH MYOJINYHO PE3yIbTaThl MHANBUAYAIBHON U IPYIIIOBOM AESITEILHOCTH KaK Mepes 3Ha-
KOMOMH, TaK U Iepesi HE3HAKOMOM ayIUTOPUEH;
* 1oA0MpaTh MapTHEPOB JIIs 1€JI0BOM KOMMYHUKAIIMH, UCXOMS U3 COOOpakeHUN pe3yIbTaTUBHOCTU
B3alMOJICICTBHS, a HE JINYHBIX CUMITATHI;
* BOCIIPMHMMATh KPUTHYECKHE 3aMEUaHUs KaK peCypc COOCTBEHHOT'O Pa3BUTHS;
* TOYHO U €MKO ()OPMYJIHPOBATh KaK KPUTUUECKHE, TAK U OJOOPUTENIbHBIE 3aMEUaHus B aJIpec APYrux
J0JIeH B paMKax J1eJI0BOM U 00pa30BaTeIbHON KOMMYHHUKAIIMH, 30€erasi Mpu 3TOM JINYHOCTHBIX OlLie-
HOYHBIX CYKICHHM.

IIpeameTHbIe pe3yabTaThI:

BbinycKHUK Hay4uTCH:
e coOI0/1aTh MpaBUIIa OE30MaCHOCTH M OXpaHbl Tpy/a Mpu padoTe ¢ yuyeOHBIM U Ja00paTOpPHBIM 000pPY-
JIOBaHUEM,;
® [IOHUMAaTh CMBIC]I OCHOBHBIX (PM3NYECKUX TEPMUHOB: GU3NYECKOE TENO, PU3nUecKoe sBJIeHHE, HU3H-
qyecKasi BETMYMHA, ¢IMHUIIB H3MEPEHHS,
® pacro3HaBaTh NpoOIeMbl, KOTOPBIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NYECKUX METOJI0B; aHAIM3HUPO-
BaTh OT/ENIbHBIC ATAlbl MPOBEACHHUS MCCIECIOBAHUNA U MHTEPIPETUPOBATh PE3yabTaThl HAOMIONECHUHN U
OTIBITOB;
® CTaBUTD OIIBITHI [0 UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Ted 0€3 HCIOJb-
30BaHMsI TMPSIMBIX U3MEPEHHIA; TIPH 3TOM (OPMYIHPOBATH MpoOIeMy/3a1ady yaeOHOTO SKCIIEPUMEHTA;
coOMpaTh YCTaHOBKY U3 IPEAJIOKEHHOI0 000PYA0BaHUS; IPOBOAMUTE OMBIT U (POPMYIUPOBATH BHIBOIBI.
[Tpumeuanue. IIpu mpoBeneHUH HccieqOBaHUS (U3NYECKUX SBICHUN H3MEpUTENbHBIE MPUOOPHI UC-
MOJIB3YIOTCA JIMIIb KaK AaTYMKH U3MEPEHUs (PU3NYECKUX BEIMYMH. 3alMCH NMOKa3aHUH MPSAMBIX H3Me-
PEHUIi B 3TOM CiIydae He TpeOyeTcs.



® IOHUMATh POJIb SKCIIEPUMEHTA B MOTYYEHUU HAyYHOU HH(POPMALINY;
® [IPOBOJIUTH IPSMBIC H3MEPEHHs (PU3NUECKUX BEIUYHH: BPEMs, pacCTOSHUE, Macca Tena, 00beM, CHa,
TeMmIeparypa, atMmoc(hepHoe AaBleHHE, BIAKHOCTh BO3/1yXa, HANPsHKEHUE, CHJIAa TOKa; IPU 3TOM BBIOH-
paTh ONTUMANbHBIM CIIOCOO M3MEPEHHUsI U MCIOJIb30BaTh MPOCTEHIINE METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPECHUM.
® [IPOBOJIUTH UCCIIEJIOBAaHUE 3aBUCUMOCTEH (PM3MUECKUX BEIMUYMH C UCIIOJIb30BAaHUEM IPSIMBIX HU3Mepe-
HUI: IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThl IOJyY€HHON 3aBUCUMOCTH (hu-
3MYECKHX BEJIMYMH B BUJIE TAOIHUI U TPaUKOB, J1eNIaTh BBIBOJBI 10 PE3yIbTaTaM HCCIECIOBAHUS;
® [IPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BEJIUYMH: IPHU BBINOJHEHUU H3MEPEHUH coOMpaTh
JKCIIEPUMEHTAJILHYIO YCTAaHOBKY, CIEAYS IPEII0KEHHON HHCTPYKLIUHY, BBIYUCIIATH 3HAYCHNUE BEINYMHBI
U aHAJIM3UPOBATh [1OJTYYEHHBIE PE3YJIbTAThl C YUETOM 3a/laHHOM TOYHOCTH U3MEPEHUI;
® AHAIM3UPOBATh CUTYallUU TPAKTUKO-OPUECHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX IIPOSBIICHUE U3Y-
YEHHBIX (PU3NYECKUX SBICHUHN WM 3aKOHOMEPHOCTEN U IPUMEHATh UMEIOLIMECs 3HaHUS JJIs UX 00bsc-
HEHUS;
® [IOHUMAaTh MPUHLUIBI ACHCTBUS MAlllMH, IPUOOPOB U TEXHUUYECKHX YCTPOMCTB, YCIIOBHs UX Oe3omnac-
HOT'O MCIIOJIb30BAHMsI B IOBCETHEBHOM JKU3HU;
® CTIOJIH30BATh MPH BBHIIOJTHEHNUHU yYEOHBIX 337a4 HAyYHO-TOMYJISIPHYIO JIUTEPATYPY O (PU3HUECKUX SIB-
JIEHUSX, CIIPAaBOYHbIE MaTepuabl, pecypcsl IHTEpHET.
BbInycKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCH:
® 0CO3HaBaTh LIEHHOCTb HAyUYHBIX MCCJIEIOBAHUN, pojib (U3UKU B PACHIMPEHUU NpEACTaBICHUN 00
OKPY>KaIOILIEM MUDE U €€ BKJIaJ B YJIy4IIEHUE KaueCTBA KU3HU;
® CTIOJIH30BATh NIPUEMBI IOCTPOCHHS (PU3MUYECKUX MOJEINeH, MorcKa 1 (POpPMYTUPOBKU JOKA3aTEIbCTB
BBIJIBUHYTBIX TUTIOTE3 U TEOPETHUYECKUX BHIBOJAOB HA OCHOBE SMIUPUYECKH YCTAHOBJICHHBIX (PaKTOB;
® CPaBHUBATh TOYHOCTh U3MEPEHUS (PU3MUECKUX BEJIUYMH 110 BEIMYMHE UX OTHOCUTEIBHOMN MOTPELIHO-
CTH IIPU NPOBEACHUHU IIPSIMBIX U3MEPEHUI;
® CaMOCTOSITEJIbHO ITPOBOJAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEOBAHUS (PU3NUECKUX BEJIMYUH C UCIONb-
30BaHMEM PA3JIMYHBIX CIIOCOOOB M3MEpeHMs (U3NYECKUX BEIMYHH, BHIOMPATh CPEICTBA W3MEPEHUS C
y4eTOM HEOOXOJMMOIN TOYHOCTH M3MEPEHUH, 0OOCHOBBIBATh BHIOOP crioco0a U3MEpPEHHUs, a/leKBaTHOIO
MIOCTaBJIEHHOM 3a/1aue, MPOBOAUTH OLIEHKY JJOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;
® BOCIIPMHUMATh MH(OpMaINo GU3NUECKOro COJepKaHHs B HAyYHO-MOMYJIIPHOM JIUTepaType U cpej-
CTBax MaccoBOW MH(}OpMaIMM, KPUTHYECKH OLEHUBATh MOJyYECHHYIO HH(POPMALINIO, aHAJIU3UPYS €€ CO-
JiepKaHue U JaHHbIe 00 UICTOYHHUKE UHPOpMAIIHH;
® C03/1aBaTh COOCTBEHHbIE NMHCHMEHHbIE U YCTHbBIE COOOIIEHHS O (PU3MUECKUX SBICHUSAX HAa OCHOBE He-
CKOJIbKUX MCTOYHHMKOB MH(OpPMAIMH, CONPOBOXKIATh BBHICTYIUIEHUE MpE3eHTaluel, YUUThIBas 0COOEH-
HOCTH ayJIMTOPUU CBEPCTHUKOB.
Mexann4yeckue siBJIeHUSA

BbinycKHUK HayuMTCS:
® pacro3HaBaTh MEXaHUUYECKHUE SBJICHUS M OOBSICHATH HA OCHOBE MMEIOLIUXCS 3HAHUH OCHOBHBIE CBOM-
CTBa WJIM YCJIOBUS NMPOTEKAHUS ATHX SIBJICHHI: paBHOMEPHOE U HEPAaBHOMEPHOE JBUKEHHE, PAaBHOMED-
HOE€ U PAaBHOYCKOPEHHOE NPSAMOJIMHEWHOE [BUKEHHE, OTHOCUTEIBHOCTb MEXAHMUYECKOI'O ABM)KECHUS,
cBO0O/IHOE MaJICHHUE TEJl, pPABHOMEPHOE JBUKEHHE 110 OKPYKHOCTHU, HHEPLINS, B3aUMOJICHCTBUE TEll, pe-
aKTHUBHOE JIBIDKEHHE, Nepefaya JIaBICHUs TBEPIAbIMU TeJaMM, XHMJIKOCTAMU M Ta3aMu, aTMoc(epHoe
JaBJICHUE, TJIaBaHUE TEJ, paBHOBECUE TBEP/ABIX TeJl, UMEIOIINX 3aKPEIJICHHYIO OCh BpallleHus, Kojeba-
TeJbHOE JIBI)KEHUE, PE30HAHC, BOTHOBOE BM)KEHUE (3BYK);
® ONMCHIBATh M3YYECHHBIE CBOMCTBA T€JI M MEXaHWYECKHUE SIBJICHMSI, UCIONb3Ys (pU3NUECKHe BETNYUHBI:
yTh, IEpEMEILIEHNE, CKOPOCTh, YCKOPEHUE, TepHo]] oOpallleHus, Macca Tella, IUNIOTHOCTh BEIlleCTBa, CU-
na (cuna TSDKECTH, CHIIa YIPYTOCTH, CHJla TPEHUs), NaBIEHUE, UMITYJIbC Tela, KWHETUUECKAsl SHEPTHUs,
MOTEHIIMaJIbHAas YHEepPrusi, MeXxaHuueckas pabora, Mexanndeckast MmoutHocts, KIIJ] mpu coBepiienun pa-
OOTBI C MCIIOJIb30BAaHUEM IIPOCTOrO MEXaHHU3Ma, CHJIa TPEHUs, aMIUIMTY/a, ePHoJ U YacToTa Kojeda-
HUH, JAJIMHA BOJIHBI U CKOPOCTb €€ pacHpOCTPaHEHUs; NMPH ONKUCAHUU MPABUIBHO TPAaKTOBaTh (hu3Hye-
CKHUIl CMBICII UCHOJIBb3YEMBIX BEIMYMH, UX O0O3HAYEHUS U €IMHMIBI U3MEPEHUS, HaXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JAHHYIO (DU3MYECKYIO BETMUMHY C IPYTMMHU BEJIMYMHAMH, BBIYMCIIATH 3HaUeHHE (prusnue-
CKOM BEIIMYHHBI;
® AaHAJIM3UPOBATh CBOMCTBA TeJ, MEXaHUYECKUE SIBJICHHS U MPOLECCHI, UCIOIb3ysd (GU3NYECKUE 3aKOHBI:
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3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHHUS, IPUHIMII CYNEPIIO3ULIMU CUJl (HaXO0XKIEHUE
paBHOzelcTBYoIIEN cuibl), I, IT u 11l 3akonsl HeroTOHA, 3aKOH coXpaHEHMsI UMITYJbCa, 3aKOH 1'yKa, 3a-
koH [lackans, 3akoH ApXHMezaa; IpU 3TOM pa3IuyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA U €ro Mare-
MaTHYECKOE BBIPAKECHMUE;
® Pa3JIn4aTh OCHOBHBIE IIPU3HAKM U3YUYEHHBIX (PU3NYECKUX MOJEINell: MaTepuaabHas TOUKa, HHEpLHUallb-
Hasl CUCTEMA OTCUETa;
e pelaTh 334K, UCIOJIb3ysl (PU3HYECKHE 3aKOHbI (3aKOH COXPAaHEHUs SHEPrUH, 3aKOH BCEMUPHOI'O Ts-
roteHus, npuHuun cynepno3uuuu cui, I, II u Il 3akons HetoTOHA, 3aKOH COXpaHEHUS] UMITYJIbCa, 3a-
koH ['yka, 3akon [lackains, 3akoH Apxumena) u (HopMyJibl, CBSI3bIBaONINE (PU3HMUECKIE BETUYUHBI (TIyTh,
CKOPOCTb, YCKOPEHHE, Macca Tela, INIOTHOCTh BELECTBA, CUIIA, JaBICHUE, UMITYJIbC Tela, KHHETUYECKas
SHEprus, MOTEHLMAJIbHAsl YHEPrUsl, MeXxaHuueckas padora, MexaHudeckass mouHocts, KII/I mpocroro
MEXaHU3Ma, CUJIa TPEHHsI CKOJIbXKEHHUs, KO3((UIMEHT TPEHUsl, aMIUIUTYAA, IEepUOJ] U YacToTa Kojeba-
HUH, JUIMHA BOJHBI U CKOPOCTb €€ PAaCIpOCTPAHEHHU): HA OCHOBE aHAIM3a yCJIOBUS 3a/lauM 3alliChIBaTh
KpaTKOo€ yCJIOBHE, BBIIEIATh (pU3MUECKUE BEIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJIS €€ pelle-
HUS, IPOBOJIUTH PACUETHl M OLICHWBATh PEaIbHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3UIECKOM BETHUNHBI.
BbIyCKHHK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH:
® CTIOJIH30BATh 3HAHUS O MEXaHWYECKHX SIBJICHUSX B MIOBCEIHEBHOW KU3HU /ISl o0ecriedeHus oe3ormnac-
HOCTH TpY 00paIeHny ¢ TPUOOPaMHU U TEXHUUECKUMH YCTPOWCTBAMH, IS COXPAHEHUS 3JJ0POBBS H CO-
OJIIOZICHNsT HOPM 3KOJIOTMYECKOIr0 MOBEJCHUS B OKPY)KaIOLIe cpele; MPUBOAUTH MPUMEPHI IPAKTHYE-
CKOT'O MCIOJIB30BaHUA (PU3MUYECKUX 3HAHUH O MEXaHHMUECKUX SBICHHUSX M (PH3MUECKUX 3aKOHAX; IIPHMe-
PBl UCIOJIB30BaHUSI BO30OHOBIISIEMBIX MCTOYHUKOB 3HEPIUU; 3KOJOIMUYECKHX MOCIEICTBUI HCCIe10Ba-
HUSL KOCMUYECKOI'0 IIPOCTPAHCTB;
® pa3/IMyaTh I'paHMIbl PUMEHUMOCTH (U3UYECKUX 3aKOHOB, MMOHMMAaTh BCeoOLIMil xapakrep (yHna-
MEHTAaJIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHUYECKOM 3HEPruM, 3aKOH COXPaHEHUs UMITYJIbCa, 3aKOH
BCEMUPHOI'O TSATOTEHMsI) U OTPAHUYEHHOCTh UCII0JIb30BAHMSI YaCTHBIX 3aKOHOB (3aKoH I'yka, Apxumena
M 1p.);
® HAXO/IUTh AJIEKBATHYIO MPEIOKEHHOM 3a/1a4e (PU3MYECKYI0 MOJIeNb, pa3pemiaTs NpodaemMy Kak Ha Oc-
HOBE UMEIOIIMXCS 3HAHUW 110 MEXaHUKE C UCIOJIb30BaHUEM MaTEMaTUYECKOro anmnapara, Tak U IpH Io-
MOILA METOJIOB OLIEHKH.
TennoBble ABICHUSA

BbInycKHUK HAyYHTCS:
® pacro3HaBaTh TEIIOBBIE SIBICHUS U OOBICHATH Ha Oa3e MMEIOUINXCS 3HaHUI OCHOBHBIE CBOMCTBA WJIN
YCIIOBUSI MPOTEKaHUs ITUX sIBIEHUU: nuddy3us, usmeHeHrne o0bemMa Tell MPU HAarpeBaHUU (OXJIaxie-
HUM), O0NIbIIas CAKMMAEMOCTh T'a30B, Majlasi COKUMAEeMOCTb KHUJIKOCTEH U TBEPbIX TeJ; TEIIOBOE PaBHO-
BECHe, UCIIapeHue, KOHACHCAllNs, IIJIaBJIeHNEe, KPUCTAIN3allks, KUIIEHHE, BIaXXHOCTh BO3/lyXa, Pa3jiny-
HbIe CHOCOOBI TeIuIonepenayu (TEeIIONPOBOAHOCTh, KOHBEKIIMS, W3IyYeHUE), arperatHble COCTOSHUS
BELIECTBA, MOTJIOIEHUE SHEPTUN MIPU UCIIAPEHUHU KHUIKOCTU U BBIJEJICHUE €€ NPU KOHJAEHCAIlMU IMapa,
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS;
® ONMCHIBATh U3yUYEHHBIE CBOICTBA TEJ U TEIUIOBHIE SIBJICHUS, UCIOIb3Ys (U3HUECKHE BETUUUHBI: KOJIH-
YeCTBO TEIUIOThI, BHYTPEHHSS 3HEPTHUs, TEMIEparypa, yleidbHas TEIUIOEMKOCTh BEIIECTBA, YAEJIbHas
TEIUIOTa IJIaBJICHUS, yleIbHasl TEIUIOTa MapooOpa3oBaHMs, yelbHas TEIJIOTa CrOpaHUs TOIUIMBA, KO-
3¢ (QULMEHT MOJIE3HOr0 JEHCTBUS TEIIOBOTO JBUTATENs; IPU OMMCAHUU MPAaBUIBHO TPAKTOBATh (U3U-
YECKUI CMBICI MCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €AMHUIBI U3MEPEHUs, HaXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3HUECKYIO BETMUHUHY C IPYTUMH BEIMYMHAMU, BBIYUCIIATH 3HaAUY€HUE Pu3nye-
CKOM BEIIMYHHBI;
® aHAJIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SIBJICHMSI M IPOLIECCHI, HCIOIb3ys OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIPHOT'O YYEHHUSI O CTPOEHUU BEIIECTBA U 3aKOH COXPAHEHUS SHEPTUH;
® pa3/IM4yaTh OCHOBHBIE NPH3HAKU M3YYEHHBIX (U3UUECKUX MOJENeH CTPOEHHUsl ra3oB, >KUIKOCTEH U
TBEPABIX TEI;
® [IPUBONUTH IPUMEPHI IPAKTUYECKOTO MCIIOIB30BaHMs (PU3NYECKUX 3HAHUN O TETJIOBBIX SIBJICHHUSAX;
e pemaTh 3aJauu, UCIOJb3Ys 3aKOH COXPAHEHHs SHEPIMM B TEIUIOBBIX IMpoleccax U (HOpMyJbl, CBSI3bI-
Barolye (pU3NYeCKre BEIUYMHBI (KOJIWYECTBO TEIUIOTHI, TEMIEepaTypa, yAeldbHas TEeIIOEMKOCTh Belle-
CTBa, yJleJIbHAs TEIUIOTa IUIABJIEHHUS, y/elIbHas TeIoTa MapooOpa3oBaHus, yAeIbHas TEIUIOTa CrOPAHUs
TOITNBA, KOA(PPHUIMEHT MOJIE3HOTO EHCTBUS TEIUIOBOTO JABHUraTells): HA OCHOBE aHAlM3a yCJIOBUS 3a-
Jlauyl 3aIUChIBaTh KPAaTKOE YCIOBHUE, BBIIEIATH (PU3MUECKUE BEIMYMHBI, 3aKOHBI U (POpMyJIbl, HEOOXO-
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JTUMBIC JJIsl €€ PEIleHUs], IIPOBOIUTh PAacYeThl U OIICHUBATH PEATbHOCTH MOJyYEHHOTO 3HAUCHUST (PU3U-
YECKOU BEJIMYUHBI.
BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUThCS:
® 1ICITOJIb30BaTh 3HAHUS O TETUIOBBIX SIBIICHUSX B MIOBCEAHEBHOW KU3HU IS 0OecTeueH s 0€30MacHOCTH
pu O0palleHNH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHUs 310pOBbs U COOJIOIe-
HUSL HOPM 3KOJIOTMYECKOTO TMOBEACHUSI B OKPYKAIONICH cpelie; MPUBOAUTH MPUMEPHI KOJIOTHYECKUX
MOCIIEACTBHUM pabOThI JBUTATENICH BHYTPEHHETO CrOPaHUs, TeIJIOBBIX U THIPOAJIEKTPOCTAHIINMT;
® pa3IMyaTh TPAHUIBI MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHUMATh BCEOOIIMiA xapakTtep (yHma-
MEHTAJIBHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXPaHEHUS YHEPTUH B TEIJIOBBIX MPOIECCAaX) U OrPaHUYCH-
HOCTb UCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;
® HaXOJIUTh aJICKBATHYIO MPEIOKEHHOM 3a7aue (GU3MIecKy0 MO, pa3penarh mpodaemMy Kak Ha Oc-
HOBE MMEIOIIMXCS 3HAHUN O TETUIOBBIX SIBJICHUSAX C UCIOJIb30BaHUEM MAaTEMAaTUYECKOTO anmnapara, Tak u
IIPY IOMOILY METOJIOB OLIEHKH.
DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

BbInyCKHUK HAY4YUTCSH:
® PacIO3HABATh JIEKTPOMATHUTHBIC SIBIICHUS M OOBSICHATH HA OCHOBE MMCIOIIMXCS 3HAHHI OCHOBHBIC
CBOMCTBA WJIM YCJIOBHS IMIPOTEKAHUS 3TUX SBJICHHM: JICKTPHU3ALIUA TeJl, B3AUMOICHCTBUE 3aPsI0B, JJICK-
TPUYECKH TOK M €ro AeWCTBUS (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJCHCTBHE MAarHuUTOB,
AJIEKTPOMArHUTHAS. UHIYKIUS, JEMCTBUE MATHUTHOTO TIOJIA HA MPOBOJAHUK C TOKOM M Ha JABUKYIIYIOCS
3apSUKEHHYIO YacTHULy, I€UCTBUE JIEKTPUUECKOrO MOJISl Ha 3apsHKEHHYHO YaCTHUILY, 3JIEKTPOMAarHUTHBIE
BOJIHBI, IPSIMOJIMHEITHOE PACIIPOCTPAaHEHUE CBETA, OTPAYKEHUE U MIPEIIOMIICHUE CBETA, UCTIEPCUSI CBETA.
® COCTaBJISITh CXEMbI AIEKTPUUECKUX LIETIEH ¢ MOCIEA0BATENIbHbIM U NapAJJICIbHBIM COSAMHEHUEM BJIe-
MEHTOB, paszinyasi yCJIOBHbIE 0003HAYEHUS AIIEMEHTOB JJIEKTPUUYECKUX IIeTel (MCTOUYHUK TOKa, KIII0Y,
pPE3UCTOp, peoCcTaT, JTaMIIO4YKa, aMIEPMETP, BOIBTMETD).
® [ICII0JIb30BaTh ONTHUYECKHE CXEMBI JJIsl MOCTPOCHUS N300paKeHU B TUIOCKOM 3epKajie U coOuparomei
JIMH3E.
® OIMCHIBATh M3YUYCHHBIC CBOMCTBA TEJ U AJICKTPOMATHUTHBIC SIBJICHUS, UCHOJB3Yyd (QU3UUYECKUE BEIIH-
YUHBI: MJIEKTPUUECKUH 3apsl, CHJIa TOKA, SJICKTPUIECKOE HANIPSHKEHHE, JIEKTPUUECKOE COITPOTHBIICHHE,
yIeIbHOE COMPOTUBIICHHE BEIIECTBa, padOTa 3MEKTPUUECKOrO TOJs, MOIIHOCTh TOKa, (DOKyCHOE pac-
CTOSIHUE M ONTHYECKasi CHJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBE-
Ta; TMPU OMUCAHUU BEPHO TPAKTOBATH (YM3UUYECKUN CMBICI UCTIOIB3YEMBIX BETUYHH, UX 0003HAUYCHUS U
eAVMHUIBI U3MEPEHHS; HAXOAUTH (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (U3UYECKYIO BEJIMUUHY C IPYTUMU
BEJIMYMHAMU.
® AHAJTM3UPOBATH CBOMCTBA TEJI, HJICKTPOMATHUTHBIE SIBICHUS U MPOIIECCHI, UCTIONB3Ys (HU3UUECKUE 3a-
KOHBI: 3aKOH COXpaHEHUs JJIEKTPUUECKOro 3apsna, 3akoH OMa aig ydacTka uenu, 3akoH JDxoyis-
Jlennia, 3aK0H IPSIMOJIMHEMHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPETOMIICHHS
CBETa; MPHU ITOM Pa3IUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHUECKOE BhIpaKEHUE.
® [IPUBOJIUTH TIPUMEPHI MTPAKTUYECKOTO UCTIOIB30BaHUs (PU3MUECKUX 3HAHUN O AJIEKTPOMArHUTHBIX SIB-
JIEHUAX
e pemiaTh 3a/Ja4Yd, MCHONB3Ys (Qu3ndeckue 3akoHbl (3akoH Oma ans ydacTka Iienu, 3akoH Jxoyns-
Jlenua, 3aK0H MPSAMOJIMHEMHOTO pacpPOCTPAHEHUsI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPETOMIICHHS
cBera) U (POpMyIIBI, CBS3BIBAIOIINE (PU3NUECKHE BEIWYWHBI (CHJIAa TOKA, AJIEKTPUYECKOE HAMPSHKEHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, YACIbHOE CONMPOTUBIICHHE BEUIECTBA, paboTa IJIEKTPHUECKOTO MO,
MOIIHOCTh TOKa, OKYCHOE PAaCCTOSTHUE M ONTHYECKAas CHJIAa JIMH3BI, CKOPOCTH DJIEKTPOMArHUTHBIX BOJTH,
JUITMHA BOJIHBI M 4YacTOTa CcBeTa, (JOPMYIBI pacyeTa AIEKTPUUECKOTO COMPOTHBICHUS MPU TOCIEI0BA-
TETHOM W TapaJUIeIbHOM COEAMHEHUU TMPOBOJHUKOB): HA OCHOBE aHAJIM3a YCJIIOBHS 3aJa4M 3arHChI-
BaTh KpaTKOE yCJIOBHE, BBIACTATH (DM3MUECKHUE BEJIMYUHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMEBIE TS €€
perieHus1, MPOBOAUTH PACUEThl U OLICHUBATh PEaTbHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3UICCKON BEIUUYH-
HBI.

BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYUUTHCS:
® 1ICIIOJIb30BaTh 3HAHUS 00 SJIEKTPOMATHUTHBIX SIBJICHHSIX B MOBCEIHEBHOW >KM3HH NJIsl OOeCTeueHus
0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpPaAMU U TEXHUUYECKUMHU YCTPOMCTBAMHU, ISl COXPAHEHHS 3/I0PO-
Bbsl U COOJIIO/IGHUS HOPM SKOJOTMYECKOTrO MOBEACHUS B OKpPY)KAIOIIEH cpene; MPUBOJAUTH MPUMEPHI
BIIMSIHUS 3JIEKTPOMArHUTHBIX U3JIYY€HUM HA )KUBbIE OPTaHU3MBbI;
® pa3jMyaTh I'PaHUIBl PUMEHUMOCTH (DU3MUECKUX 3aKOHOB, MOHMMAaTh BCeoOIIMM XapakTtep (pyHAa-
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MEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHS SJEKTPUUYECKOTO 3apsija) U OTPaHUYEHHOCTh MCIOIb30BaAHUS
YaCTHBIX 3aKOHOB (3akoH OMa aJig y4yacTka uenu, 3akoH Jxoyns-Jlenna u ap.);
® [ICII0JIb30BaTh MPUEMbl TOCTPOCHUS (PU3UUECKUX MOjENEH, Moucka u (OpMyJIHPOBKHU JOKA3aTEeIbCTB
BBIIBUHYTBIX TUIIOTE3 M TEOPETUYCCKUX BBHIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (JAKTOB;
® HaXOJUTh a/ICKBAaTHYIO MPEAJIOKEHHOM 3a7aue (U3HUecKy0 MOelb, pa3peiaTsh IpodieMy Kak Ha Oc-
HOBE MMEIOIIUXCS 3HAHUM 00 3JeKTPOMArHUTHBIX SBJICHHUSIX C MCIOJIb30BAaHHMEM MaTEMaTHYECKOro ar-
napara, TaK ¥ IIpH MOMOIIM METOI0B OLICHKHU.
KBanToBbI€ siBJICHMSI

BoinycKHUK HAy4YuUTCH:
® Dacrio3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSACHATH HA OCHOBE MMEIOLIUXCSI 3HAHUN OCHOBHBIE CBOMCTBA
WM YCJIOBUS MPOTEKAHUS ATUX SBJICHUN: €CTECTBEHHAs! M UCKYCCTBEHHAs paJJUOAKTUBHOCTS, O-, - U Y-
W3JIy4eHUs, BOSHUKHOBEHHUE JIMHEMYATOTO CIIEKTPa U3JIYUCHHS aTOMa;
® ONICHIBATh U3yYCHHbIC KBAHTOBHIC SIBJICHUS, UCIOIb3Ys (PHU3HUECKHUE BEIMYMHBI: MACCOBOE YHCIIO, 3a-
PSAI0BOE YKCIIO, IEPUO/T MONTypaciaja, SHeprus (OTOHOB; MPU ONUCAHUM MPABUILHO TPAKTOBATh (HU3U-
YECKUI CMBICI UCTIONB3YEMBIX BEIMUWH, UX 0003HAUCHUS U CIUHUIIBI U3MEPEHUS; HAXOIUTh (DOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO BETUUYHUHY C IPYTUMU BEIMUMHAMU, BBIUMCIATH 3HAaUeHHUE (pu3nye-
CKOH BCIIMYUHBI;
® AHAIM3UPOBATh KBAHTOBBIC SIBJICHHUS, HCIONb3Ys (PM3MUECKUE 3aKOHBI U MOCTYJIAThI: 3aKOH COXpaHe-
HUS SHEPI'UH, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsAJia, 3aKOH COXPAHEHHMsS] MAaCCOBOI0 YMCIIA, 3aKO-
HOMEPHOCTH U3JTYUYCHHSI U TOTJIONICHUS CBETa aTOMOM, IIPH 3TOM Pa3IMyaTh CIOBECHYIO (POPMYIUPOB-
KY 3aKOHa M €r0 MaTeMaTUYECKOE BbIPAKEHUE;
® pa3nyaTh OCHOBHBIC NTPU3HAKY TUIAHETAPHON MOJIETTM aTOMa, HYKJIIOHHOM MOJIEIN aTOMHOTO $1]1pa;
® [IPUBOJIUTH TIPUMEPHI MPOSIBICHUS B MPHUPOJE U MPAKTUYECKOTO HCIIOIB30BAHUS PaIUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINil, CIIEKTPAJIbHOIO aHAIU3A.
BbINyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCS:
® [ICII0JIb30BATh MOJIyYEHHBIC 3HAHUS B MOBCEIHEBHOMN >KU3HH MPHU OOpallleHUH ¢ TpubopaMu M TEXHH-
YECKUMH YCTPONCTBAMH (CYETUMK MOHH3UPYIOUIUX YACTHUII, JO3UMETP), Ui COXPAHEHUS 310pPOBbS U
COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH Cpejie;
® COOTHOCHUTD SHEPTHUIO CBSA3H aTOMHBIX siiep ¢ 1e(EKTOM MaCChI;
® [IPUBOJUThH MPUMEPHI BIMSHUSA PAAUOAKTUBHBIX M3JyYE€HUW HA JKUBBIE OPTaHU3MBbI; TIOHUMATh MPUH-
LU JEUCTBUS TIO3UMETPA U Pa3INvaTh YCIOBHS €TI0 UCIOJIb30BAHUS;
® [IOHUMATh IKOJIOTHYECKHUE MTPOOIEMBbI, BO3HUKAIONIUE MTPU UCIIOIH30BAHUN aTOMHBIX JJIEKTPOCTAHIINMN,
Y TIYTH PEUIECHUs dTUX MPOOJIeM, TEPCIEKTUBBI UCTIOIB30BAHMSI YITPABISIEMOTO TEPMOSIIEPHOTO CHHTE3A.

Copaepxxanue padoueil mporpamMMbl
10 kaacc

®usuka u nosHanue mupa (1)

Kunemaruka (9)

Cucremsl oTcuéra. CranspHble U BEKTOpHBIE (uznueckue BenuuuHsl. [lepemerienue. CKopocTb. Y cKo-
penune. PaBHOycKkOpeHHOE NBIKEHHE. PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH

JAunamuka(8)

Macca u cuna. 3akoHbl fuHaMuKH. HepInambHble cucTeMbl 0TCUETa. CHITBI TPEHUS, CHITBI YIIPYTOCTH.
3aKOH BCEMHUPHOT'O TATOTEHHUSI.

3akon coxpanenus. Ctaruka(8)

3akoH coxpaHeHHs uMmimyibca. Kunernueckas aHeprus u padota. [loTeHnmansHas sHeprust Teia B Of-
HOPOJHOM TpaBUTAIIMOHHOM TioJie. [ToTeHImanpHas sHeprus ynpyrou aedhopmaiidu. Y cJIoBus, IPU KO-
TOPBIX COXPaHSAETCs MEXaHUYeCKask SHEPTHsl.

Craruka

VYcnoBust paBHOBecusi TBepAoro tena. MomeHT cuiibl. Buabsl paBHoBecus Tein. LlenTp macc Tena.
Kunernueckasi reopus razos. Tepmoannamuka. (20)

Kopnyckynsipable npeactaBieHuss O CTPOCHHM BEIIECTBA U UX 3KCIEpPUMEHTalIbHbIE OCHOBaHUS. Mo-
JeNnb CTpoeHMs rasa. MaeanbHplii ra3. AGcomoTHas Temneparypa. CBsa3b CpeTHEH KMHETHYECKON dHEp-
THH TEIUIOBOTO JIBIKEHUS MOJICKYJ ¢ aOCONIOTHON TeMIepaTypoi. YpaBHEHUE COCTOSIHUS UICATBHOTO
raza. Mojenu CTpOeHHUs KHAKOCTeH W TBEPABIX Tell. BHyTpeHHss sHeprus. Pabora u Terionepenava
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KaK CrocoObl M3MEHEHUs! BHyTpeHHel sHeprun. [lepBriii 3akoH TepmoauHamuku. Heobpatumocts Ten-
JOBBIX TporieccoB. [TpUHIUIBI AEHCTBHS TEIUIOBBIX MalIMH. [Ipo0ieMbl TEIUIO3HEPreTHKH U OXpaHa
OKpY>Kalolleu cpebl
JIEKTPOCTATHKA U MOCTOSIHHBIN TOK (22)
DJIEeMEHTApHBIN JJICKTPUUYECKUIN 3aps/l. 3aKOH COXPAHEHUsS AJIEKTPUUECKOTo 3apsaa. 3akoH Kynona.
Pa3HocTh noTeHmanoB. JHEprus 3JIeKTPUUECKOr0 NOJIs 3apsSKEHHOI0 KOHAEHCAaTopa.
W cToYHMKH TOCTOSIHHOTO TOKA. DJIEKTPOABMKYILAsA cuja. 3akoH OMa JUIsl MOJHOM 3JEKTPUYECKON Lie-
1. DJIEKTPUYECKUI TOK B METallIaX, MEKTPOJINTaX, razax u Bakyyme. [lonynpBogHuky. .

11kaacc
MarnurtHble siBiennsi(14)
Nunykiua marautHOTO nosisi. Cuna Ammnepa. Cuna Jlopenua. Camounaykiusi. MTHIyKTUBHOCTh. DHEp-
I'Usl MarHUTHOTO MOJS. DJIEKTpoABUraTesb. MarHuTHBIN MOTOK. 3aKOH 3JE€KTPOMAarHUTHOM MHAYKIHH.
[IpaBuno Jlenna. MHaQyKIIMOHHBIN T€HEPATOP AIEKTPUUECKOTO TOKA.
Koneb6anus u Bosnbl (19)
YcnoBus BO3HUKHOBEHUS CBOOOHBIX Kosiebanuil. [IpeBpaliienust 3Hepruu npu KoueOaHUsSX HUTSHOTO U
NPYXUHHBIX MAasTHUKOB. BbIHYXJeHHble KoneOaHus. MexaHHMUeCKUil pe3oHaHC. 3BYKOBBIE BOJHBI.
JlIMHAa BOJIHEI.
KonebarenbHblil KOHTYp. Y Ci10BHE BOZHUKHOBEHHUS FApMOHMYECKUX KoJieOaHUH (Ha mpUMepe MeXaHu-
YeCKUX M 3JEKTPOMArHUTHBIX Kojebanuii). CBOOOIHBIC U BBIHYXJICHHBIE 3JIEKTPOMATHUTHBIE KoJieha-
Hus. [lepemenHbIil TOK. DiekTpuueckuii pesonadc. [Ipons3BoacTBo, nepeaada u moTpedaeHne IEKTPH-
yeckoii sHepruu. Tpanchopmatop.
DnexTpoMarHuTHoe mnosie. Buxpesoe anexktpuyeckoe nose. CKOpOCTb AIEKTPOMArHUTHHIX BOJH. CBOM-
CTBA AJIEKTPOMATHUTHBIX BOJH. [IpHHIMIBI paANOCBI3U U TE€IEBUICHUS.
I'eomeTpuueckas u BojiHOBasi onTuka(17)

CkopocTh cBeTa. 3aKOHBl OTPAKEHUSI M IpesiomyieHusi cBera. [loaHOe BHYTpEHHEE OTpa)K€HHE.
Wutepdepennus ceera. Judpakuus ceera. Audpakmumonnas pemérka. [Tonspuzanus ceera. Jucnepcust
cBeTa. @opMyIa TOHKOM JAHH3BL. ONTHYECKHE PHUOOPHI.

CrnennanbHasi Teopusi OTHOCUTEIbHOCTH (3)

Iloctynartel cnenuanbHON Teopun oTHOocUTenbHOCTHU. [lonHas sHeprus. DHeprus mnokos. Pensrusuncr-
cKuil umnyssc. Jledext macc u 3HEprus CBSA3H.

du3znka aToMa M aTOMHOro0 siapa (15)

['unore3a M. Ilnanka o kBanTtax. @oTtosnekrpudeckui 3pdext. 3akonsl hoTodPdekra. YpaBHe-
Hue A.DuHmreitHa i poroaddexra. dotoH. [yanusm cBoiictB cBeta. JlaBnenue csera. OnbiThl Pe-
3epdopaa. Ilnanerapnas monens cTpoeHus aroma. OOBsICHEHHWE JTUHEHYATOro CHEKTpa BOAOPOJIAa Ha
OCHOBE KBaHTOBBIX NOCTYnaroB bopa. CrekTpsl ucnyckanus u noromeHus. CrieKTpanbHbIi aHAIU3 U
€ro MpUMEHEHUE JIJIsl U3yYEHUS! OKPYKaIoIEeH Cpebl.

CocraB 1 CTpO€HHE aTOMHOTO spa. S IepHbIe CUIIbl. DHEPIUsl CBSI3U aTOMHBIX saep. Buael paano-
aKTUBHBIX MPEBPALICHUI aTOMHBIX S7ep. 3aKOH PaJuOaKTUBHOrO pacnana. CBOWCTBAa MOHU3HUPYIOIIUX
AJIEPHBIX M3IydeHUN. J[03a n3nyuenus. BiausHue eCTECTBEHHBIX M UCKYCCTBEHHBIX MOHU3UPYIOIINX U3-
JIy4EHHU Ha 3710pOBbE YenoBeka. SnepHsie peakuuu. Llennas peakuus nenenus sauep. AnepHas sHepre-
THUKa. TepMosiiepHBIN CUHTE3. DIIEMEHTApPHBIE YaCTUIIBI.

IIpumeuanue *: Tak kak B 2017 roay ObLJI0 BBEIEHO MPEIOIaBaHUE ACTPOHOMUHU KaK OTIEIIbHOTO
npenMeta (mpuka3z Ne 506 Muno6pazoBanus Poccuu ot 7 mrons 2017 roga) ,u mo yueOHOMY IUTaHY
LIKOJIBI Kypc acTpoHOMHUHU u3ydaetcs B 10 kiacce, coaepxkanue padoueil mporpaMmbl U TeMaTHYECKUE
riansl Juig 11 k1acca MOAKOPPEKTUPOBAHBI U TeMa «ACTPOHOMUS», BXOAsmas B yueOHHK 11 kiacca
ucnospzyemoro YMK, He paccMaTpuBaeTcsi B HACTOSIIIEH TPOTpaMMe.



TeMaTnuyeckoe IIAHMPOBaHUE

10 kaacce
No HaumenoBanue paznena, KomanuectBo N3 gux
ILII TEMBI 4acoB JlaGopartopHsie, KontponbHbie
MpaKkTUYECKHue pado- paboThI
TBI
1. | Beenenue 1 0
2. | Kunematuka 9 0 1
3. | Jlunamuka 8 0 0
4. | 3aKoHbBI COXpAaHEHHUS B MEXAHUKE. 8 1 1
5. | OcunoBbl MKT u TepMoarHAMUKH. 20 1 1
6. | DmekTpocTaTuka U MOCTOSIHHBIN TOK 22 2 1
68 4 4
Ilepeuenb PpoHTANBHBIX J12a00PATOPHBIX PadoT
1. HM3ydeHue 3aKOHA COXPAHEHUS SHEPTHUH.
2. OmnsiTHas npoBepka 3akoHa ['eii-JIroccaka.
3. TlocnenoBaTenbHOE U MapaJIEIbHOE COSAMHEHHUE TPOBOJHUKOB.
4. Wsmepenue DJ1C 1 BHyTPEHHETO COIIPOTUBIICHUS UICTOYHHUKA.
11 kaace
No HaunmenoBanue paznena KomnuectBo U3 Hux
111 TEMBI JacoB JlaboparopHsle, mpaktudeckue pa- | KoHTpoms-
00ThI HBIC
paboTHI
1. |MarHuTHBIC SBICHUS 14 1. 1
N3yueHue siBIeHUS dIE€KTpOMar-
HUTHON MHIYKLIINU
2 [KonebGaHus U BOJIHBI 19 Omnpenenenre ycKopeHHUs: cCBOOOI- 1
HOTO NaJeHUs TPU MOMOIIN MasiT-
HUKa
3 |Ontuka 17 2 1
N3mepenue nokazaresns mnpenomie-
HUSI CTEKJIA.
Onenka nHGPOPMAITMOHHON EMKO-
CTH KOMITaKT-/TUCKa
4 |CneuuanbHasi TEOpUsI OTHOCH- 3 - -
TeITbHOCTH
5 |®uszuka aTroma M aTOMHOTO siApa 15 - 1
Hroro 68 4 4
ITepedyenn (ppoHTATBLHBIX JIa0OPATOPHBIX padoT
1. H3ydeHue ABIEHUA STEKTPOMArHUTHON WHIIYKIIUU
2. Ompexnenenue YCKOPEHHsI CBOOOTHOTO MaICHUS TIPU MTOMOIIN MAasiTHUK
3. H3MepeHue nokazaresns MpesoMIICHUs CTEKIIA.
4. Ornenka HHPOPMAITMOHHON €MKOCTH KOMIIAKT-IHUCKA.
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