HOACHUTEJBHASA 3AIIMCKA

Padouass mporpamma mno ¢usuke 9 Kjacc cocTaBjieHa B cOOTBeTCcTBMU ¢ DenepanbHbIM
roCylapcTBeHHbIM  o0pa3oBaTejibHbIM  craHaaprom OOQO, npumepHoil o0pa3oBaTe/bLHOM
nporpammoii OO0, oOpa3oBaTe/ibHOM NMPOrpaMMoii TMMHa3HU, ¢ Y4eTOM padoyeil MporpamMmbl
BOCIIUTAHUSI TAMHA3WHU, IPUMePHbIMH nporpaMmmamu 1o ®usuke (7 — 9 kiaaccsr).

N3yuyenne ¢pu3nKy B OCHOBHOM LIKOJIe HANIPABJICHO HA JOCTHKeHHUE CJIeYIOLINX 1esIei:

- pa3BUTHE MHTEPECOB U CIIOCOOHOCTEW yyalluxcs Ha OCHOBE Mepelayd UM 3HAHHWW U OIbITa
[I03HABATEJIbHOW U TBOPUYECKOU JIEATEIbHOCTH;

- TIOHMMAaHHE yYallUMHCS CMBICIIA OCHOBHBIX HAyYHBIX MOHITUN M 3aKOHOB (PU3HMKH, B3aUMOCBS3H
MEXy HUMUY;

- (hopMupoBaHKe y ydaluxcs IpeJCTaBICHUN O (U3NIECKON KapTHHE MHpAa.

JlocTHKeHne ITUX Heslell o0ecneYnBaeTcsl peleHreM CIeyIIuX 3a1a4:

- 3HAKOMCTBO YYAIIHMXCS C MeMmoOOM HAYYHO20 NO3HAHUS W Memooamu Ucciedosanus OObEKTOB U
SIBJICHUI IPUPOBL;

- MPUOOPETEHNE YHAIIUMHUCS 3HAHUM O MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPOMATrHUTHBIX U KBAaHTOBBIX
SBJICHUH, PU3NYECKUX BETUUMHAX, XapPAKTEPU3YIOUINX ITH SBICHUS;

- QopMupoBaHUE Yy yYaIIUXCS YMeHull Habao0ames TPUPOIHBIC SIBICHUS U GbINOJHAMb ONbIMGL,
nabopaTtopHbie PabOTBl U IKCHEPUMEHMANbHbIe UCCIe008aHUs C WCTIOJIb30BAaHUEM H3MEPHUTENbHBIX
IpUOOPOB, UUUPOKO NPUMEHAEMBLX 8 NPAKMUYECKOU HCUSHUL,

- OBJIQJICHUE YYALUIUMHUCS TaKUMH OOWEHAYYHbLIMU NOHAMUAMU, KaK TPHUPOAHOE SBIICHUE,
IMAUPUYECKU YCMAHOBIEHHbIU hakm, npobiema, meopemuieckull 6b1800, pe3yabmam IKCHePUMEHMATLHO
nposepKu;

- TMOHWMaHWE yYallUMHUCA OTIMYUN HAyIHBIX JAHHBIX OT HEMPOBEPEHHOW HWHQOpMAIUH,
LEHHOCTUHAYKH )008/1emE0opeHUst ObImOo8blX, NPOU3800HBIX U KVIbIMYPHLIX NOMpedHOCmell Yelo8eKa

HHaHpreMble pe3yIbTaThI

IIpenmerHbie pe3yabTaThbl OCBOCHHSI OCHOBHOH 00pa3oBaTejJbHOH IPOrpaMMbl OCHOBHOIO
o01mero od0pa3zoBaHus ¢ yuétom oommx Tpedosanuii Ctanaapra u cnenu@ukn U3y4aemMoro npeamera,
JAOJIKHBI 00eceYuBATh yCIEIHOe 00y4YeHHe Ha CJIeAYIOIel CTylleHH 0011ero odpa3oBaHus.

DenepaabHblil rocy1apcTBeHHbIH 00pa3oBaTebHbIi cTanaapt 000

1) popmupoBaHue MpeACTaBICHUH O 3aKOHOMEPHOW CBSI3M M TMO3HABACMOCTH SIBJICHUI MPUPOJBI, 00
OOBEKTUBHOCTH HAy4YHOTO 3HaHUSA; O CHCTeMooOpasyromied poiau GU3MKKA JUIs  pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TE€XHOJOTHI; HAyYHOTO MUPOBO33PEHUSl KaK pe3yjbTaTa U3yueHHUs OCHOB
CTPOEHUS MaTepUU U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

2) popMupoBaHUE TEPBOHAYAIBHBIX MPEACTABICHUNA O (PU3MYECKON CYIIHOCTH SIBJICHUI MPUPOJIBI
(MEeXaHWYEeCKHX, TEIJIOBBbIX, SJEKTPOMATrHUTHBIX M KBAaHTOBBIX), BHJAaX MaTepud (BEIIECTBO U IOJE),
IBUKEHMM KakK CIoco0e CyIIEeCTBOBaHMS MaT€puHU; YCBOCHHE OCHOBHBIX HJAE€H MEXaHWKH, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHMsI O CTPOCHUHU BEILIECTBA, 3JEMEHTOB JJIEKTPOAMHAMUKM M KBAaHTOBOH (DM3HKH;
OBJIJICHHE MOHATHITHBIM aNmapaToM U CUMBOJIUYECKUM SI3bIKOM (PU3UKU;

3) mpuoOpeTeHrne OmbITa NPUMEHEHUS HAYYHBIX METOJOB IO3HAaHHs, HAOMIOACHUS (UINUSCKHX
SIBJIGHUH, TPOBEACHUSI OMNBITOB, MPOCTHIX SKCIEPUMEHTAJIbHBIX HCCIEAOBAHUN, NPSIMBIX U KOCBEHHBIX
U3MEPEHUH C MHCIOIB30BAaHUEM AHAJIOTOBBIX M IHM(POBBIX H3MEPUTENbHBIX MPUOOPOB; MOHUMAaHUE
HEen30€KHOCTH MOrPEUTHOCTEH JII0OBIX U3MEPEHHIA;

4) moHnMaHue (pU3NYECKUX OCHOB U MPHUHIMIIOB ACHCTBHS (pabdOTHI) MAIIMH U MEXaHU3MOB, CPEACTB
Mepe/IBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX TEXHOJOTUYECKUX IMPOLIECCOB, BIUSHUS UX
Ha OKPYKAIOIIYIO CPEy; OCO3HAHHE BO3MOXKHBIX MPUYMH TEXHOTEHHBIX U 9KOJIOTUYECKHX KaTacTpod;

5) ocozHaHKe HEOOXOJMMOCTH MPUMEHEHHS TOCTIKCHUH (DU3MKU U TEXHOJIOTUH ISl PalliOHATIBHOTO
IIPUPOAOIOJIB30BaHNUS;

6) oByazieHe  OCHOBaMM  OE30MACHOTO  WCIOJB30BAaHHMS  €CTECTBEHHBIX W HCKYCCTBEHHBIX
MEKTPUYECKUX M MAarHUTHBIX IIOJIEH, OJJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX MOHHM3UPYIOUIMX H3JIy4eHHH BO M30ekaHUE MX BPEJAHOIO BO3JAEUCTBUSA Ha OKPYKAIOIIYIO
Cpelly ¥ OPTaHU3M UEJIOBEKa,



7) pa3BUTHE YMCHHS IUTAHUPOBATH B MOBCEJAHEBHON JKU3HU CBOM JICHCTBUS C TPUMEHEHHEM
MOJIYYCHHBIX 3HAHUNU 3aKOHOB MCXAaHUKH, BJICKTPOAWHAMUKHU, TCPMOAWMHAMHUKU M TCIUIOBBIX SIBJICHUU C
LETTBI0 COePEKECHUS 3/I0POBDSI;

8) dopmupoBanue mnpeAcTaBICHUN O HEPAIIMOHAIBHOM HCIIOJIB30BAHUHM TPHPOIHBIX PECYPCOB M
SHEPTHUH, 3arpsI3HEHUH OKPY’KaIOIIEH cpeibl Kak CIeICTBUE HECOBEPIICHCTBA MAIIIMH U MEXaHU3MOB.

Mpumepnas OOII OO0

Buvinycknuk nayuumcea:

coOiroath TpaBmwia OE30MACHOCTH W OXpaHbl Tpylda Ipu padore ¢ yd4eOHBIM |
71abopaTopHBIM 000pPYIOBAHUEM;

NOHUMAaTh CMBICII OCHOBHBIX (PM3MUECKHMX TEPMHMHOB: (u3nyeckoe Teno, (u3nIecKoe
SIBJICHHUC, (bI/I?;I/I‘IeCKa}I BCJIMYMHA, CIUHUIBI USMCPCHUA,

paciio3HaBaThb HpO6JIeMBI, KOTOPLIC MOKHO PCIIMTL IIPU IMOMOIIU (I)I/I3I/I‘-IGCKI/IX METOAOB,
AHAJIM3UPOBATL OTACJIBHBIC JTallbl IMMPOBCACHUA I/ICCHCI[OBaHI/If/’I U HHTCPIPETUPOBATH
pe3yJIbTaThl HAOJIIOJICHUI H OIIBITOB;

CTaBHUTH OIBITHI 110 UCCIICJOBAHUIO (DM3UYECKHX SIBICHUN WM (PU3NUECKUX CBOWMCTB Tel 0e3
UCIIOJIb30BAHUS MPSIMBIX U3MEPECHUH; TIPH 3TOM (OPMYIHPOBATH MPOOIIEMy/3a/1a4y Y4eOHOTO
IKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOIO 000PYI0BaHMUs; IPOBOIHUTH OIBIT U
(GopMyIMpOBaTH BHIBOJIBI.

[Ipumeuanue. Ilpu mpoBeneHUM wuccineAoBaHUA (PUIUUECKUX SBICHUN H3MEPUTEIbHBIE MPHOOPHI
WCIIONB3YIOTCSA JIMIIb KakK JaTYUuKd M3MEPEHUs (PU3NYECKUX BEJIMYMH. 3allMCHU TOKa3aHUM TMPSIMBIX
M3MEpEHUil B 3TOM cliyyae He TpeOyeTcs..

MOHMMATD POJIb SKCIIEPUMEHTA B MOJIYyYEHUN Hay4HOH UH(pOpMaLUY;

IPOBOJUTH MpsIMble U3MEpeHUs (U3NYECKUX BEJIWYMH: BpEMs, paccTOsHME, Macca Telna,
o0beM, cuiia, TeMIepaTypa, aTMocepHoe AaBjieHHEe, BIaKHOCTh BO3/lyXa, HallpsDKEHHE, CHIla
TOKa, paaualroHHBIH (OH (C HCMOMB30BAaHMEM JO3MMETpa); TPH ITOM BBHIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEeHHMsT W  MCIOJIb30BaTh MPOCTEHIIME METOJbl OLIEHKU
IIOTPEIHOCTEN U3MEPEHUM.

H[ YMMCYAHUC. JIro6as yqe6Ha$1 IIporpamMmma O0JI’KHa obecneynBaTh OBJIAACHUC  IIPAMBIMU
HU3MCPCHUAMU BCCX NNCPCUNCIICHHBIX (1)I/ISI/II-IGCKI/IX BCJIIMYHH.

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH C MCIIOJIb30BAaHUEM IPSMBIX
U3MEPEHUI: IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUAE TaOMMI] U TpaduKOB, [e1aTh BBIBOABI IIO
pe3ynbpTaTaM UCCIIEIOBAHMS;

IPOBOAMTH KOCBEHHBbIE M3MEPEHUS (U3NYECKUX BEIMYMH: NPU BBITOJHEHUH H3MEpPEHUIl
coOuparh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, CJIEAys NPEI0KEHHON UHCTPYKIIMH, BBIYUCIATD
3HAQYCHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIYYEHHBIC PE3yJIbTaThl C Y4YE€TOM 3aJaHHON
TOYHOCTH U3MEPEHHUI;

AQHAJIM3UPOBATh CUTYallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, Yy3HaBaTb B HUX
NPOSIBIIEHUE M3YYEHHBIX (U3UYECKUX SBICHUA WIM 3aKOHOMEPHOCTEH M TPHUMEHSTh
UMEIOIIMECs 3HaHUS ISl UX O0bSICHEHMS,

MOHMMATh MPUHIUIMBI AEUCTBUS MallluH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS MX
0€30MacHOr0 UCMOIb30BaHMUS B TTOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh MpPU BBINOJHEHWH YUYEOHBIX 3aJad Hay4yHO-TIOMYJSPHYIO JHMTEpaTypy O
(bu3nUecKuX SIBICHUX, CIIPABOYHbIE MaTepHalibl, pecypcsl IHTepHeT.

Bbll’lyCKHuK noJjyuum 603MOHCHOCHIb HAYUUMbCA?

0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008aHUL, PONb (PUIUKU 8 PACUUPEHUY NPeOdCmasleH Ul
006 oKpydHrcarowem mupe u ee 8Kad0 8 YiyyueHue Kayecmed HCusHu;

UCNONb3086aMb  NPUEMbl NOCMPOEHUA  QU3UYECKUX MoOelel, NOUCKa U @DOopmMyIupoKu
00KA3aMeNbCmMe GblOSUHYMbBIX 2UNOME3 U MeoPemuieckKux 8bl860008 HA OCHO8E IMNUPUYECKU
YCMAaHOBNIEHHBIX (PaKmos,

CPABHUBAMb MOYHOCMb USMEPEHUs DUSUYECKUX BENUYUH NO GETUYUHE UX OMHOCUMENbHOU
nOo2peutHoCmuy npu NPo8edeHUl NPIMbIX USMEPEeHU,

CamocmosamenbHo NPOBOOUMb KOCBEHHbLE USMEPEHUsL U UCCIe008AHUS PUIUYECKUX BEIUYUH C
UCNONIL30BAHUEM DATUYHBIX CNOCOD08 UBMEpeHUs PUUUECKUX BeIUYUH, 8blOUpamb



Ccpeocmea usmepenus ¢ yuemom Heobxo0UMOoU MOYHOCIMU U3MepPeHUll, 000CHOBbIBAMb 8b1OOD
cnocoba  uzmepeHus,  a0eK8amHo20 — NOCMABIEHHOU  3adave,  NPOBOOUMb  OYEHKY
00CMOBEPHOCMU NOJYYEHHbIX PE3YIbIMAMOs;

BOCHPUHUMAMb UHDOPMAYUIO PUBUYECKO20 COOEPAHCAHUSL 8 HAYYHO-NONYIAPHOU TUmepamype
U cpedcmeax maccosol UHGoOpmMayuy, KPUMUYecKyu OYeHUusams Noay4eHHYI0 UHGopmayuio,
aHanusupyst ee cooepicane u OanHvie 00 UCMOYHUKe UHGDOpMayuu,

€030a6amv COOCMBEHHbIE NUCOMEHHblEe U YCHHblEe COOOWeHUs O (PUULECKUX SGNEHUAX HA
OCHOBe  HECKONbKUX — UCMOYHUKO8  UHpopmayuu,  conpogoxtcoamsv  8blCMYNIEeHUE
npesenmayueti, y4umuléas 0CoOOeHHOCMU AyOUmopuU c6epCmHUKO08.

Mexannuyeckue siBJeHHS
Buvinycknuk nayuumcea:

pacro3HaBaTh MEXaHWYECKHE SIBICHUS U OOBSICHATH Ha OCHOBE HMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA IPOTEKAaHUs OTUX SBJICHUI: pPaBHOMEPHOE U
HEPAaBHOMEPHOE JIBU)KEHUE, PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIIMHENHOE JIBUKCHUE,
OTHOCHUTEIIbHOCTh MEXaHMYECKOrO JABM)KCHUS, CBOOOJHOE TMaJleHUuEe Tell, pPaBHOMEpPHOE
JBU)KEHUE MO OKPYKHOCTH, WHEpLHs, B3aUMOJCHUCTBUE TEJI, PEAKTUBHOE [JBHKEHUE,
nepegavya JaBJICHUS TBEPIbIMHM TEJIaMH, JKUIKOCTSIMH W Ta3aMmH, aTMochepHoe JaBlieHUE,
IJIABAHUE TEJ, PABHOBECHE TBEPAbIX TEJI, HMEIOIIUX 3aKpPEIUICHHYK) OCh BpallCHHS,
Kosie0aTeNIbHOE IBI)KEHUE, PE30HAHC, BOJTHOBOE JIBIYKEHUE (3BYK);

OIKMCHIBATh M3yYEHHBIC CBOWCTBA TEJ W MEXaHWYCCKUE SIBJIICHUS, HCIONB3YS (DU3UUECKHe
BEJIMUMHBI: MyTh, MEpEMEIICHHE, CKOPOCTb, YCKOpEHHUe, mepuoi oOpalleHus, macca Tena,
MJIOTHOCTh BEHIECTBA, CHJIa (CHJIa TSKECTH, CUJIa YIPYTrOCTH, CUJia TPEHHUs), JABJICHHE,
UMITyJIbC TeJa, KMHETUYEeCKash HHEeprusi, MOTEHIUaTbHAs JHEPrus, MexaHudeckas padora,
Mexanudeckas mourHocTh, KIIJ[ mpu coBepiieHun paboOThl C UCHOJIB30BAHUEM IPOCTOTO
MEXaHHM3Ma, CWJIa TPEHUs, aMIUIMTY/Aa, MepuoJ M dYacToTa KojeOaHWM, JUIMHA BOJHBI U
CKOPOCTh €€ PaclpOCTPaHEHUS; NIPH ONMMCAHUM MPABWILHO TPAKTOBATH (PH3UUCCKHIA CMBICIT
UCIIONIB3YEMBIX BEIMYMH, MX OOO3HAYEHHUS M EIUHUIBI M3MEpPEHUs, HaXOAUThb (POPMYIbI,
CBS3BIBAIOIINE JIAHHYIO (DU3UYECKYI0 BEIMYHMHY C JPYTUMHU BEIMYMHAMH, BBIYUCISTH
3HAYCHHUE (PU3NUECKON BEITUYUHBI;

aHAJIM3UPOBATh CBOWCTBA Tell, MEXaHUYECKHE SBJICHUS U MPOLIECCHI, UCTIONB3Ys (Pu3ndeckue
3aKOHBI: 3aKOH COXpPAaHEHHUS DHEPruu, 3aKOH BCEMHUPHOIO TATOTCHUS, MPUHIMIT
CYNepHo3UINK CHI (HaxoxaeHue paBHoxaencTByromiei cuibl), I, II u Il 3akonsr HetoToHa,
3aKOH COXPaHEHHUs MMIyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesna; mpu ITOM
pa3ianyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U €0 MaTeMaTHUECKOE BBIPAKEHUE;
pa3ianyaTh OCHOBHBIC MPU3HAKK W3YYEHHBIX (DHM3MUECKUX MOJENed: MaTepuanbHas TOYKa,
MHEpLHAIbHASA CUCTEMA OTCYETA;

pemate 3a7add, HUCIONB3ys (U3MUECKHe 3aKOHBI (3aKOH COXpPAaHEHHWS DSHEPTUU, 3aKOH
BCEMUPHOI'O TArOTEHHUs, npuHUmMI cynepnozunuu cui, I, II u II 3axkonsr HeroToHa, 3aKk0H
COXpaHEHMsI uMIyibca, 3akoH ['yka, 3akoH [lackans, 3axkoH Apxumena) u (QoOpMyJbl,
CBsI3bIBatOINIME (PU3UUECKUE BEIUYUHBI (TIyTh, CKOPOCTh, YCKOPEHHE, Macca Tefa, MIOTHOCTh
BEILIECTBA, CUJIA, JABJICHHUE, UMITYJIbC TeJla, KHHETUYECKask SHEPTHs, TOTCHIIMAIbHAS YHEPTHS,
MexaHuueckas paboTa, MexaHudeckass MorHocTh, KIIJI mpocTtoro mexanusma, cuia TpeHHUS
CKOJIbXKEHUSA, KOIP(OUIIMEHT TPEeHHs, aMIUIUTYAa, TEPHOJ M YacToTa KoJeOaHwWil, IjIuHa
BOJIHBI M CKOPOCTh €€ PaclpOCTPaHEHHUs): Ha OCHOBE aHAllM3a YCJIOBHUS 3a/1ayMl 3allMChIBAThH
KpaTKOE YCJIOBHE, BBIJICTATh (PU3NUECKHUE BEIIMUNHBI, 3aKOHBI U (DOPMYJITBI, HEOOXOIUMBIE IS
€€ pELIEHUs, MPOBOAUTH paCUETbl M OLEHUBATh PEAIBHOCTH ITOJYYEHHOIO 3HAYECHUS
(bU3UYECKON BEIIMYNHEI.

Bbll’lyCKHuK noJyuum 603MO0NHCHOCHIb HAYUUMbCA?

UCNONb308AMb 3HAHUA O MEXAHUYECKUX ABNEHUAX 8 NOBCEOHEBHOU JHCU3HU Ol 0becneueHus
bezonacnocmu npu obpawjeHuu ¢ NpuUOOPaAMu U MEXHUYECKUMU YCMPOUCMEAMY, Ol
COXpaneHusi 300po6bsi U COONOOEHUS HOPM IKONOSUYECKO20 NOBEOeHUs & OKpydcarouell
cpede; npueoOUMb NpUMepbl  NPAKMUYECKO20 UCHONb306AHUS  (PUIUYECKUX 3HAHUL O
MeXanuyecKux AeleHUsx U Quauyeckux 3aKoHax, npumepbl UCNONb308AHUL 80300HOBIAEMbIX
UCMOYHUKOS — DHEp2uU,  IKOJIO2UYECKUX  NOCAeOCMBUU  UCCIe008aAHUs  KOCMUYECKO20
NPOCMPAHCMS,



Paziuuams Spanuybl NPUMEHUMOCMU (DU3UYECKUX 3AKOHO8, NOHUMAMb 8Ceo0uull Xapaxkmep
@yHOameHmanbHblX 3aKOHO8 (3AKOH COXPAHEHUs MeXAHUYeCKOU dHepeUull, 3aKOH COXPAHEHUs
UMNYNIbCA, 3AKOH 6CEMUPHO20 MACOMEHUS) U O02PAHUYEHHOCMb UCHONb308AHUSL YACHHBIX
3axonos (3axon I'yka, Apxumeoa u op.);

HAxXo0ums a0eK8amtyio NPedioNCeHHOU 3a0aye Pu3udecKyro Mooeib, papeuams npooiemy
KAK HA OCHOBE UMEIOUWJUXCS 3HAHUL NO MEXAHUKEe C UCHONb30B8AHUEM MAMeMamuyecKoeo
annapama, max u npu NOMowU Memooo8 OYeHKHU.

TenioBLIe IBJICHUSA
Buvinycknuk nayuumcs:

pacrio3HaBaTh TEIUIOBBIC SIBICHUS U OOBSICHATh Ha 0a3ze MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWCTBA MJIM YCIIOBHSI MPOTEKAHUS STHX SBJICHUI: mudy3us, n3MeHeHne o0beMa Tell Mpu
HarpeBaHuu (OXJIaXAE€HUM), OOJIbIIas CKUMAEMOCTh T'a30B, Majasi CKUMAEMOCTb JKUJKOCTEH
U TBEpAbIX TeJ; TEIUIOBOE paBHOBECHE, HWCHApeHHe, KOHJEHCAlus, IJIaBJICHHE,
KpUCTaNIN3alMsl, KHUIIEHUE, BIIAXKHOCTb BO3[yXa, pa3IMYHbIE CIIOCOOBI TEIUIoNeperaun
(TEerIonpOBOHOCTD, KOHBEKIHS, U3Iy4YeHue), arperaTHble COCTOSTHHS
BEIIIECTBA,IOTJIOUICHUE SHEPruu IpPU MCHAPEHUU JKUAKOCTH M  BBIIEIEHUE €€ IIpU
KOHJICHCAIINH T1apa, 3aBUCUMOCTh TEMIIEPaTypbl KUTICHHUS OT JaBIICHHS,

ONHUCBHIBATh H3YYEHHBIC CBOMCTBAa TN M TEIUIOBBIE SIBJICHHS, MCIONIB3YS (U3NYECKUE
BEJIMYMHBL: KOJWYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTUs, TEMIIeparypa, ylelbHas
TEIUIOEMKOCTh ~ BEILECTBA,  yJelbHAas  TeIJoTa  IUIABJIEHUS,  yAeldbHas  TEIUIOTa
napooOpa3oBaHMs, yJAelbHAs TEIUIOTa CrOpaHus TOIUIMBA, KOA((OUIMEHT IMOJIE3HOTO
JIeMCTBUS TEIUIOBOTO ABUraTeNsl; IPH ONUCAHUM MPABUIIBHO TPAKTOBAaTh (PU3NUYECKUN CMBICI
UCTIOJIB3YEMBIX BEIMYMH, MX OOO3HAYCHUS W CIUHHIBI M3MEPEHHS, HaXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMHU, BBIYUCIATH
3HAYCHHUE (PU3NUECKOU BEITUYUHBI;

aHaJIM3UpPOBaTh CBOWCTBA TeJ, TEIUIOBBbIE SBJICHUS M MPOLECCHI, MCIOJb3Yysl OCHOBHBIE
HOJIOKEHHUS aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O CTPOCHMM BEIECTBA U 3aKOH COXPaHEHUs
SHEPTUH;

pasin4yaTh OCHOBHBIE IPHU3HAKM M3YYEHHBIX (U3MYECKHX MOJeNIe CTPOEHUs TIa3o0B,
KHUJIKOCTEH U TBEPBIX TET;

IOPUBOAUTH NPUMEPHl MPAKTUYECKOTO MCIOJb30BaHUA (U3NYECKMX 3HAHUH O TEIJIOBBIX
SBJICHUSX;

pemaTh 3a71a49u, UCIIONIb3Ys 3aKOH COXPaHEHHs SHEPTHH B TETUIOBBIX IpoIeccax U (popMyIsl,
CBSI3BIBAIOIIME (PU3UYECKHE BEIWYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIEpaTypa, yIelbHas
TEIUVIOEMKOCTh ~ BEIECTBA,  yJelbHas  TeIJoTa  IUIABJIEHUsS, yAeldbHAas  TEIUIoTa
napooOpa3oBaHMs, yAelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(M(OHUIIMEHT IMOJIE3HOTO
JIeMCTBUS TEMJIOBOTO JIBUTATENsl): HA OCHOBE aHAJM3a YCJIOBUS 3aJaydl 3alMChIBaTh KpaTKoe
yCIIOBHE, BBIIACTATh (U3MUECKHE BEIUYMHBI, 3aKOHBI M (POPMYIIBI, HEOOXOIMUMBIC IS €e
pelIeHus, NPOBOJUTH pPACUYeThl W OLEHMBATh PEAITbHOCTh IOJYYEHHOTO 3HAYCHHS
(U3UYECKON BEIIMUUHBI.

BblnyCKHMK noJjyuum 603MO0HCHOCHb HAYHUUMbCA?

UCNONb308aMb 3HAHUSA O MENJIOBbIX ABNEHUAX 6 NOBCEOHEHOU JHCU3HU O obecneueHus:
bezonacHocmu npu obpawjeHuu ¢ npuOOPaAMU U MEXHUYECKUMU YCMPOUCMEAMYU, Ol
COXpaHeHusi 300p06bsl U COONOOEHUS HOPM IKOIOSUYECKO20 NOBEOeHUs 6 OKpylcaloujell
cpede;  NpuBOOUMb  NpUMepPbl  IKOIOSUYECKUX NOCIeocmsuti  pabomsl  0sucamenel
BHYMPEHHe20 C2OPAHUsL, MENI0BIX U SUOPOINEKMPOCHAHYULL,

Pazuuams Spanuybl NPUMEHUMOCMU (PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ceo0uuil Xxapakmep
@ynoamenmanvhvlx  QuU3UYECKUX 3aKOHO8 (3AKOH COXPAHEHUs JHepeuu 6 Mmeniosvlx
npoyeccax) u 02paHuteHHOCmb UCNOIb308AHUSA YACMHBIX 3AKOHO8,

HAxXo0ums a0eK8amHyo NpeodioHCeHHOU 3a0aue QU3UYECKYI0 MOOelb, paspeuams npooIemy
KAK HA OCHOBe UMEWUXCS 3HAHUL O MEeNnio8blX SGICHUAX C UCNOIb308AHUEM
Mamemamuyeckoz2o annapama, max u npu NOMOwU Memooos8 OYeHKU.

DJIeKTpUYecKHe H MATHUTHDIE SIBJICHUSI
Boinycknuk naywumces:



pacro3HaBaTh AJIEKTPOMArHUTHBIE SIBJICHUS U OOBSACHATH HAa OCHOBE MMEIOIIMXCS 3HAHHI
OCHOBHBIC CBONCTBA WIH YCIOBUA TMPOTCKAHUSA ITHUX SIBJICHUU: QJICKTpHU3alusa TClI,
B3aMMOJICHCTBUE 3apsANIOB, AJIEKTPUYECKUH TOK U €ro JCUCTBHUS (TEIJIOBOE, XUMHUYECKOE,
MaFHI/ITHOe), B33HMOI[CI7[CTBH€ MAarHuToB, SJICKTPOMArduTHasA HHAYKIHUA, I[CFICTBHG
MarHUTHOTO TIOJIi HAa MPOBOJHUK C TOKOM M Ha JBIDKYILYIOCS 3apsOKCHHYIO YacTHILY,
JIEUCTBUE DJIEKTPUUECKOTO TOJISI HA 3apsDKEHHYI0 YacTHILy, 3JIEKTPOMAarHUTHBIE BOJIHBI,
IPSIMOJIMHEHHOE PACIpOCTpaHEHHE CBETa, OTPAXKEHHE U IPEIOMIICHHE CBETa, JMCIEPCHS
CBETa.

COCTaBJIAATb CXCMbI  JJICKTPUUCCKUX uenef/i C IOCICAOBATCIbHBIM W IapaJlJICIIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3iinyasl YCJIOBHbIE OOO3HAYEHUS SJIEMEHTOB AJIEKTPUUYECKUX
neneil (MCTOYHUK TOKA, KIII0Y, Pe3UCTOP, PEOCTaT, JaMII0YKa, AMIIEPMETP, BOJIILTMETD).
UCIIOJIb30BaTh ONTHUYECKUE CXEMBI IS MOCTPOCHHS HM300pKEHUN B IUIOCKOM 3€pKaje H
cobOuparole JuH3e.

OIMMCBLIBATb U3YUCHHLIC CBOMCTBA TE€II U QJICKTPOMArHuTHBIC ABJICHUSA, UCIIOJIb3Y (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI: AJIEKTPUUECKUHN 3apsijl, CUiia TOKa, SJIEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOE
COMPOTUBIICHUE, YJEIbHOE COMPOTHUBICHHWE BEIIECTBA, paboTa 3IEKTPUYECKOTO OIS,
MOIIIHOCTh TOKa, (DOKYCHOE pacCTOSHME ¢ ONTHYECKash Cuja JIMH3bI, CKOPOCTb
3JIEKTPOMArHUTHBIX BOJH, JYTMHA BOJIHBI U YacTOTA CBETA; MPHU OMHUCAHUU BEPHO TPAKTOBATH
(1)H3H'~I€CKI/Iﬁ CMBICJI HCIHOJB3YEMbIX BCJIWYHH, HUX o0o3HaueHusa u CAWHUIBI HU3MCPCHUS,
HAaXOJUTh (OPMYIbI, CBSI3BIBAIOLIUE JAHHYIO (U3UYECKYI0 BEJIMYHMHY C JIPYTHMH
BCIIMYHNHAMMU.

AHAJIM3UPOBATh CBOMCTBA TEJ, JJIGKTPOMATHUTHBIC SIBICHUS M TPOIECCHI, HCIOJIb3YS
dbuznyecKkue 3aKOHBI: 3aKOH COXPAHEHHs ANEKTPUYECKOro 3apsaa, 3akoH Oma ans ydacTka
uenu, 3akoH JDxoynsa-JleHna, 3aKOH NPSMOJIMHEWHOTO PAacCHpOCTPAHEHHUS CBETA, 3aKOH
OTpaKeHMsI CBETa, 3aKOH NPEJIOMJICHUS CBEeTa; MPU ITOM pa3IdyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BBIPAKECHHUE.

OPUBOJNUTH  TPUMEPHl  TPAKTUYECKOTO  HCIOJNB30BaHUS  (U3MYECKUX  3HAHUA O
SJICKTPOMArHUTHBIX ABJICHHUAX

pemarh 3ajayu, UCMoNb3ys (u3nyeckue 3akoHbl (3akoH Oma yisi ydacTka IIeNH, 3aKOH
Jxoynsa-JIeHna, 3aKOH NMPSMOJIMHENHOTO PacIpOCTPaHEHUsI CBETA, 3aKOH OTPAKEHMS CBETA,
3aKOH TMPEIIOMIICHHUS CBeTa) U (hOPMYIIbI, CBSI3bIBAIOIINE (DU3MUECKHE BETMYUHBI (CHIa TOKa,
AIIEKTPUYECKOE HaIPsDKEHHE, JJIEKTPUYECKOE CONPOTUBJIEHHE, YNEIbHOE CONPOTHBIICHUE
BEIIeCTBa, paboTa JIEKTPUYECKOTO TIOJsA, MOIIHOCTh TOKa, (OKYCHOE pACCTOSHUE U
ONTUYCCKAaA CUJia JIMH3bI, CKOPOCTH 3JICKTPOMATIHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA,
dbopMynbl  pacdeTra  DJIEKTPUYECKOTO  CONPOTUBJICHHUS TMPHU  IOCIEIOBAaTEIbHOM U
napajuleIbHOM COEJMHEHUH MPOBOJIHUKOB): Ha OCHOBE aHAJIM3a YCJIOBUS 3a/1a4yl 3alHUChIBATh
KpaTKO€ YCJIOBUE, BBIIEIATh GU3NYECKUE BETMUUHBI, 3aKOHBI U (JOPMYIIbI, HEOOXOIUMBIE IS
€€ pelIeHUs, NPOBOJUTH pPACUEThl U OLEHUBATh PEATBHOCTh MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEIIMUMHBI.

BblnyCKHMK noJjyuum 603MOHCHOCHIb HAYUYUMbCA:

UCNONL308aMb  3HAHUAL 00 INEKMPOMACHUMHBIX SGIEHUSX 6 MNOBCEOHEBHOU JHCUZHU OISl
obecneyeHuss 6e30nACHOCMU NpU 0OpaAWeHUY ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
0J1s1 COXpaHeHusi 300p06bsl U COONIOOEHUSL HOPM IKOJIOSUYECKO20 NOBEOEHUsl 8 OKpYdcaroujel
cpede; NpuBOOUMb NpUMEPbl  GIUAHUAL  DJIEKMPOMACHUMHBIX — U3IVYEHUL HA  JHCUBble
Op2aHU3MbL;

Paziuuams epanuybl NPUMEHUMOCMU PU3UYECKUX 3AKOHO8, NOHUMAMb 8ceoouuli Xxapakmep
@yHoamenmanvhvlx  3aKOHO8  (3AKOH — COXPAHEHUs  9JeKmpuyeckoeo  3apaoa) U
02PAHUYEHHOCHb UCNOIb3068AHU YACMHBIX 3aKOHO8 (3akoH Oma 01 yuacmka yenu, 3aKOoH
Iicoyns-Jlenya u op.);

UCNONB308aMb  NPUEMbl NOCMPOEHUs QU3UYECKUX MOoOelel, NOUCKA U DOopMyIupoKu
00KA3AMenbCme GbLOBUHYMbIX 2UNOME3 U MeOPEemU4ecKUx 8b180008 HA OCHOBE IMNUPULECKU
YCMAHOBNIEHHBIX (PaKmos,

Haxooums a0eK8amHyo NPedioNCeHHOU 3a0aye Pu3UyecKyro Mooelb, paspeuams npodiemy
KAK HA OCHOBE UMEIOWUXC 3HAHUU 00 DJIeKMPOMACHUMHBIX SGNEHUAX C UCNONb308AHUEM
MAMeMamuyecKoeo annapama, max u npu NOMOWU Memooos8 OYeHKU.



KBanrToBbIe iBJICHUA
Buvinycknuk nayuumcs:

pacrio3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIMXCSI 3HAHUNW OCHOBHBIC
CBOWCTBA WJIM YCJIOBUS IIPOTEKaHWs] ATUX SBJICHUH: €CTECTBEHHass U MCKYCCTBEHHAas
PaIuOaKTUBHOCTD, O-, 3- M Y-M3JIy4eHHUs, BOSHUKHOBCHHE JIMHEHYATOr0 CHEKTpa M3ITydeHUs
aToMa;

OIKCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, UCTONB3Ys (PU3MUECKUE BEIMYUHBI: MAaCCOBOE
YHCI0, 3apsAO0BOE YHCIO, IEepUoJ] TOoiypacnana, SHeprus (OTOHOB, MPH ONMUCAHUHU
IPaBUIbHO TPAKTOBaTh (PM3UYECKUH CMBICI MCIOJb3YEMbIX BEJIUYMH, UX OOO3HAuUeHUs U
€IMHUIIBI U3MEPEHUS; HAXOIUTh (POPMYIIBbI, CBA3BIBAIOLINE JAHHYIO (PU3NUYECKYIO BEIUYHHY C
JPYTUMH BEJIMYMHAMM, BBIYUCIIATH 3HaUeHHE (PU3NYECKON BETMUMHBL;

aHAJTM3UPOBATh KBAHTOBBIC SBIICHHS, MCIONb3YS (PU3UYECKUE 3aKOHBI M IMOCTYJIATHI: 3aKOH
COXpPaHEHMsI DHEPIuHU, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMs
MaccOBOI'0 YHMCJIA, 3aKOHOMEPHOCTH HM3JIY4EHHUS U IOIJIOLICHUS CBETAa aTOMOM, IPU 3TOM
pas3InyaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BBIPAKEHUE,
pas3in4yaTh OCHOBHBIE MPU3HAKH IUIAHETAPHON MOJIENH aTOMa, HYKJIOHHOH MOJIEJIM aTOMHOTO
Aapa;

OPUBOJIUTH TMPUMEPHl MPOSIBICHUS B MPUPOJE U MPAKTUYECKOTO  HCIIOJIb30BAHMS
PaAMOAaKTUBHOCTH, SIIEPHBIX U TEPMOSAEPHBIX PEAKIIMM, CIEKTPAIIbHOTO aHAIU3A.

Bbmycmum noJjyuum 603MO0HCHOCHb HAYHUMbCA:

UCNONIL306AMb NOJIYYEHHbLE 3HAHUSL 8 NOBCEOHEBGHOU JHCUSHU NPpU odpawenuu ¢ npubopamu u
MEXHUYECKUMU ~ YCMPOUCMBAMU  (CHemYUK —UOHUBUPYIOWUX —dacmuy, 0o3umemp), Ois
COXpaneHusi 300p06bsi U COONIOOEHUS HOPM DKONOSUYECKO20 NOBeOeHUsl 8 OKpycaiouell
cpeoe;

COOMHOCUMb IHEPSUIO CES3U AMOMHBIX 0ep C 0eheKmom MAaccol,

NpUBOOUMb NPUMEPbLL  GIUAHUSA PAOUOAKMUBHBIX USTYYEHUL HA JCUBbIe  OP2AHUBMbL;
NOHUMAMb NPUHYUN OCUCMBUsL O03UMEMPa U PA3IULAmb YCI08UsL €20 UCHOIb306AHUSL,
HOHUMAMb  9KOA02UHecKue npoodiemvl, B03HUKAOWUE NPU  UCNOIb30BAHUU  AMOMHBIX
INEKMPOCMAHYUL, U NYMU peuleHus 3mux npoodrem, NepcneKmuebl UCNOIb30GAHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHMES.

DJIeMeHThI ACTPOHOMMH
Buinycknuk nayuumca:

YKaBI)IBaTI) Ha3BaHUA IIJIAHCT COJ'IHe'—IHOfI CHUCTEMBI, pa3n1/1anL OCHOBHBLBIC HpI/ISHaKI/I
CYTOYHOTO BpallleHUs 3Be3JHOT0 Heba, aprokeHus JIyHbpl, CoHIIA U TUTAHET OTHOCHUTEIIBHO
3BE3/;

MIOHUMATh Pa3InYHsI MEX/Y TeJIMOIICHTPUYECKON M TEOIICHTPHUYECKON CHCTEMaMU MHPa;

Bbll’lyCKHuK noJiyuum 603MOINCHOCMb HAYUUMbCA:

VKa3vleams oOuwue ceoucmea u OmIuyUs NIAHen 3eMHOU ePYNNnbl U NJIAHem-2USAHMO8;
manvix men ConHeyHOU cucmemvl U OONbWIUX NIAHEM, NOIb308AMbCS KAPMOU 36€30H020
Heba npu HabIOeHUsAX 36e30H020 Heba,

Paziuuams OCHOBHbLE XAPAKMEPUCMUKY 36e30 (pazmep, yem, memnepamypa) cOOmHOCUms
ygem 36e30bl C ee memMnepamypou,

pasauyamos eunomeswvl 0 npoucxoxcoernuu ConHeuHol cucmembl.

JIN4YHOCTHBIE pe3yJIbTAThI:
- (dopMHpOBaHHE T03HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEH

y4anmxcs;

- yOSXKIEHHOCTh B BO3MOKHOCTH MMO3HAHUS IPUPOJIBI, B HEOOXOUMOCTH Pa3yMHOTO HCIOIh30BAHUS
JTOCTIDKCHUM HAyKW M TEXHOJOTWH Ui JAJBHEHWINETr0 Pa3BUTHS YEIOBEUECKOT0 OOIecTBa, yBaXKCHHE K
TBOPIIAM HAyKH, OTHOIIIEHUE K (PU3MKE KaK K DIIEMEHTY OOIIeUeT0BEYECKON KyIbTYPHI;

- CAaMOCTOSITEIFHOCTh B MPUOOPETEHUH HOBBIX 3HAHUH M MPAKTHYECKUX YMEHU;

- MOTHBAIUS 00Pa30BATEIHLHON JESTEILHOCTH IIKOJIBHUKOB Ha OCHOBE JINYHOCTHO OPHEHTUPOBAHHOTO

MOAX0Ma;



- (hopMHpoOBaHME IEHHOCTHBIX OTHOLIEHUH K APYT APYTY, YUUTEII0, aBTOPAM OTKPBITHI U

n300peTeHuil, pesyinbpraTaM 00y4eHusl.

JIMuHOCTHBIE pE3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:
1. I'pasx1aHCKOT0 BOCIIUTaHUSI, KOTOPOE BKJIIOYAET:

(hopMUpOBaHHE AKTUBHON TPaKIAHCKOUW IMO3WIIMHU, TPAKIAHCKOW OTBETCTBEHHOCTH, OCHOBAHHON Ha
TPAIUIIMOHHBIX KYJIBTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX IICHHOCTSAX POCCUMCKOTO OOIIECTBA;
Pa3BUTHUE KYJIbTYPbl MEXHALUOHATHHOTO OOIICHUS;

(hopMHUpOBaHKE MPUBEPKEHHOCTH UM WHTEPHAIIMOHAIN3MA, APY>KObI, paBEHCTBA, B3aMMOIIOMOIITH
HapoJIOB;

BOCIIMTAHUE YBAKUTEIBHOTO OTHOIICHUS K HAIMOHAJIBLHOMY JOCTOMHCTBY JIIOACH, MX YYBCTBaM,
PEIUTHO3HBIM YOCIKICHUSAM;

pa3BUTHE TMPABOBOM M MOJUTHYECKOM KYJIBTYpPbI JI€TE€H, pacIIMpeHrUe KOHCTPYKTHMBHOI'O y4acTHUsl B
MPUHATHHA PEIICHUI, 3aTParuBalOIIUX WX MpaBa U MHTEPECHl, B TOM YHCJIEC B Pa3IHUHBIX (popmax
CaMOOpPraHU3alllK, CAaMOYIIPABJICHHSI, OOIIIECTBEHHO 3HAYUMOM JICSITCIIBHOCTH;

pa3BUTHE B JIETCKOW Cpelle OTBETCTBEHHOCTH, MPUHIIUIIOB KOJUICKTUBU3MA M  COILMAIBHOM
COJIMIAPHOCTH;

dbopMupoBaHue CTaOWIBHOW CHCTEMBl HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK JIMYHOCTH,
MO3BOJISIFOIINUX TPOTUBOCTOATH UACOJOTHH SKCTPEMH3Ma, HAallMOHAM3Ma, KCEHO(POOUH, KOPPYIIIHH,
JTUCKPUMMHAIIMKM IO COLIMAJIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPU3HAKAM U JIPYTHUM
HETaTHUBHBIM COIMAIbLHBIM SIBJICHHSIM;

pa3paboTKy W peaM3alio MPOTrpaMM BOCIMTAHUS, CIIOCOOCTBYIOIIUX IPABOBOW, COIMAIBHON U
KYJIbTYPHOM afjanTaluu JE€TeH, B TOM YHCIIe JeTEH U3 CeMe MUTPaHTOB.

HanI/IOTI/I‘leCKOFO BOCIIMTAHUS, KOTOPOC MMPEAYCMAaTPUBACT:

(GopMHUpPOBaHKE POCCUICKON I'PaXk/1aHCKON UIEHTUYHOCTH;

(dbopMHpoOBaHKE MATPUOTU3MA, YYBCTBA TOPJOCTH 3a CBOKO POIMHY, TOTOBHOCTH K 3alllUTE€ MHTEPECOB
OteuecTBa, OTBETCTBEHHOCTH 3a Oyayiiee Poccum Ha OcHOBE pa3BUTHS IPOrpaMM MAaTPUOTUYECKOTO
BOCIIMTAHMSI JETEH, B TOM YMCJIE BOCHHOIIATPUOTHYECKOTO BOCIIUTAHHUS;

(hopMHpOBaHHE YMEHHS OpPUEHTHPOBATHCS B COBPEMEHHBIX OOIIECTBEHHONOJIUTUYECKUX Ipoleccax,
npoucxonamux B Poccum M Mupe, a Takke OCO3HAHHYIO BBIPAOOTKY COOCTBEHHOM MO3UIMU IO
OTHOILIEHUIO K HUM Ha OCHOBE 3HAHMS M OCMBICIICHUSI UCTOPUH, JYXOBHBIX IIEHHOCTEH U JOCTUKEHUN
Hallled CTPaHBbL;

pa3BUTHE YBa)KE€HUs K TAKMM CHUMBOJIaM rocyJapcTBa, kak rep0, ¢uiar, ruMH Poccuiickoit denepanuu, k
HCTOPUYECKUM CHUMBOJIAM U NamMsATHUKaM OTedecTBa;

pa3BUTHE IOUCKOBOM U KPA€BEIUECKOMU AESITEIBHOCTH, JETCKOIO TO3HABATEIBHOIO TypU3Ma.

3. HYXOBHO-HpaBCTBCHHOFO BOCIIMTAHUSA, KOTOPOC OCYHICCTBIIACTCA 3a CUCT:

pa3BUTHs Yy JIeTel HPaBCTBEHHBIX UYYBCTB (YUECTH, JIOJITa, CHPAaBEAJIUBOCTH, MIIOCEPIUs W
ApyKeno0us);

(dbopMHUpOBaHUS BEIPAKEHHOW B TIOBEJICHUH HPABCTBEHHOH MO3HUIIMHU, B TOM YHCIIE CTIOCOOHOCTH K
CO3HATEJIbHOMY BbIOOpY 100pa;

pa3BUTHSI CONEpEXUBaHUS U (POPMHUPOBAHUS MTO3UTUBHOTO OTHOUICHHUS K JIIOSIM, B TOM YHCJIE K JIAIIAM
C OTpaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10pPOBbSI U MHBAJIUIAM;

COJZIEHCTBUST POPMHUPOBAHUIO Y IETECH TO3UTUBHBIX JKU3HEHHBIX OPUEHTHPOB H TIAHOB;

OKa3aHMs MOMOIIM JIETSM B BBIPaOOTKE MOJIeNIel MOBEIEHUS B Pa3IMUHBIX TPYIHBIX KU3HEHHBIX
CUTYalHsX, B TOM YHCJIE TPOOJIEMHBIX, CTPECCOBBIX M KOH(PIUKTHBIX.

4. DCcTeTN4ecKoro BOCIUTAHUS, KOTOPOE MPEINO0JIaraer:

MPHUOOIIEHNE K YHUKATbHOMY POCCUHCKOMY KYJIBTYPHOMY HACIEAHWIO, B TOM YHCIE JTUTEPATypHOMY,
My?)I)IKaJ'IBHOMy, XYJIO)KCCTBeHHOMy, TeanaJ'H)HOMy " KI/IHeMaTOFpa(l)I/I'-IeCKOMy;

CO3/IaHUE PABHBIX IS BCEX JETEH BO3MOKHOCTEH JOCTYIA K KYJIbTYPHBIM IIEHHOCTSIM;

BOCIIUTAHHE YBAXKEHUS K KYIbTYype, SA3bIKaM, TPAIUINAM U 00bIYasiM HApPOJOB, IPOKHUBAIOIINX B
Poccuiickoit ®eneparuu;



* IPUOOIICHNE K KIIACCUYECKHM U COBPEMEHHBIM BBICOKOXYA0XKECTBEHHBIM OT€YECTBEHHBIM U MUPOBBIM
MIPOU3BEICHUSIM UCKYCCTBA U JINTEPATYPHI;

* MOMYJSPU3ALUS POCCUMCKUX KYJIbTYPHBIX, HDABCTBEHHBIX U CEMENUHBIX [IEHHOCTEH;

* COXpaHEHuE, MOJJAEPKKU U PA3BUTHE STHUYECKUX KYJIbTYPHBIX TPAAUIIMI U HAPOIHOT'O TBOPUECTBA.

5. ®u3MYeCKOro BOCHUTAHUS, (POPMUPOBAHUS KYJIBTYPHI 310POBbSI M IMOIIMOHAILHOTO OJIaronoy4us,
KOTOpO€ BKJIFOYAET:
* (hopMupoBaHKE OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3J0POBOM 0Opasze
KHU3HU;
* (hopMupOBaHHE CUCTEMBI MOTHUBAIIMH K aKTUBHOMY H 3JI0POBOMY 00pa3y JKU3HHU, 3aHATUAM (PU3UIECKOI
KYJIbTYPOH U CIIOPTOM, Pa3BUTHE KYJIbTYPBbI 310POBOI0 MUTAHUS;
* pa3BUTHE KYJIbTYpbl O€30MaCHOM KU3HENEATEILHOCTH, TPOPHIAKTUKY HAPKOTUIECKON U aJIKOTOJIBHOMN
3aBUCUMOCTH, TAOAKOKYPEHHS U APYIMX BPEIHBIX IPUBBIYEK.

6. TpynoBoro BocnutaHus, KOTOPOE peaan3yercs NOCPEACTBOM:

* BOCIIUTAHUS YBAKEHUS K TPYAY U JIOASM TPYyJa, TPYJAOBBIM JOCTHKEHUSM;

* opmMHupoBaHUS YMEHUN U HABBIKOB CaMOOOCITY>KHBAaHHUS, MOTPEOHOCTH TPYAUTHCA, JOOPOCOBECTHOTO,
OTBETCTBEHHOTO W TBOPUYECKOI'O OTHOLIEHHWS K pa3HbIM BHUJAM TPYAOBOM JEATEIbHOCTH, BKIIIOYAs
oOyueHue U BBIITOJIHEHUE JIOMAIIHUX O00sS3aHHOCTEIH;

* Pa3BUTHS HABBIKOB COBMECTHOI paboThl, yMeHHs pab0TaTh CAMOCTOSITENIbHO, MOOUITU3YSI HEOOXOANMBbIE
pecypcehl, PaBUIIBHO OLEHUBASI CMBICI U MOCIEACTBUS CBOUX JACHCTBUI;

* coneiicTBug  MPO(heCCHOHAIBHOMY — CaMOOIIPENENICHUI0, TPUOOLICHNUsST K COIHAIbHO 3HAYUMOMN
JeSITeIbHOCTH ISl OCMBICJICHHOT'O BbIOOpa mpodeccuu.

7. DKOJIOTUYECKOT0 BOCIIUTAHUS, KOTOPOE BKIIOYAECT:
* Pa3BHUTHE YKOJIOTHYECKOMN KYIbTYphI, OEPEKHOTO OTHOIICHUS K POJTHOM 3eMIIe, TPUPOIHBIM O0TaTCcTBaM
Poccun u mMupa;
* BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTH 3a COCTOSHUE IPUPOJHBIX PECYpPCOB, YMEHUW MU HABBIKOB
Pa3yMHOIO MpPUPOJONOJb30BaHUs, HETEPHIUMOr0 OTHOUIEHUS K JIEUCTBHUSM, NPHUHOCSAILIUM BpE.
9KOJIOTHH.

8. LlenHocTel HAYYHOTO TIO3HAHMSI, YTO TTIOJPa3yMEBaeT:

* COJICVCTBHE MOBBILICHUIO NPUBIECKATEIBHOCTH HAyKW Ui IMOAPACTAIOLIETO IOKOJIEHUS, MOANEPKKY
HAY4YHO-TEXHUYECKOr0 TBOPYECTBA JIETEM;

* CO3JIaHNE YCIOBUN TSI TIOTYYEHUS I€ThbMHU JOCTOBEPHON HMH(POPMAIMK O MEPEIOBBIX AOCTHKCHUAX U
OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW HAYKH, MOBBIIIEHUS 3aMHTEPECOBAHHOCTH MOAPACTAKOUIETO
MTOKOJICHHUSI B HAYYHBIX MIO3HAHUAX 00 yCTPOWCTBE MUpPA U OOIIECTBA.

(CuctemaTnzanusi OCHOBHBIX HAINpPaBJI€HUH BOCIUTATENBHOW JIEATENILHOCTH, OINpEAeNieHHas B pasjese
"OOHOBIIEHHE BOCHHUTATENBHOIO IIpoOecca C YYETOM COBPEMEHHBIX JOCTIDKCHMH HayKM M Ha OCHOBE
OTeUeCTBeHHBIX Tpaaunmii" CTparerun pa3BuTus BocuuTanus B Poccuiickoit @exeparnuu Ha mepuon o 2025
roza (pacnopsbkenue [IpaButensctBa Poccuiickoit @eneparun ot 29 mast 2015 roma Ne 996-p))

MeTranpeamerHblie pe3yJibTaThbl:

- OBJIaJICHHE HABBIKAMHU CaMOCTOSTEIbHOIO MPUOOpPETEHMs] HOBBIX 3HAHMH, OpraHu3aluu y4eOHOI
JEATEIbHOCTH, IIOCTAHOBKM LI€JIeH, IUIAHUPOBAaHUsA, CAaMOKOHTPOJS U OLIEHKUM pE3yJIbTaTOB CBOEH
NEeATEIbHOCTH, YMEHUSMU MPEIBUIETh BO3MOKHBIE PE3YyJIbTaThl CBOMX JEHCTBHIA;

- TNOHMMAaHHE PA3IUUYUNA MEXAY HMCXOTHBIMH (akTaMH M THUIOTE3aMU IS HUX OOBSCHEHMS,
TEOPETUYECKUMH MOJENSMU M pealbHbIMH OOBEKTaMH, OBJAJICHUE YHUBEPCAJIbHBIMH y4E€OHBIMU
JEUCTBUSAMHU Ha MPUMEpax TUHOTE3 I OOBSICHEHUS] U3BECTHBIX (PAKTOB U HKCHEPUMEHTAIBHOM MPOBEPKH
BBIIBUTAEMBIX TUIIOTE3; Pa3pabOTKH TEOPETUYECKUX MOJENel MPOIeCCOB MM SBIICHUM;

- npuoOpeTeHHe OMbITa CaMOCTOSATENILHOTO TIOWCKA, aHaimM3a W oTOopa HH(OpMauu ¢
UCIOJIb30BAHUEM PA3JIMYHBIX KMCTOYHMKOB W HOBBIX MH(DOPMAIIMOHHBIX TEXHOJOTUN MJIi pEeLIeHUs
IIOCTaBJICHHBIX 3a]1a4;



- (QopMmupoBaHue YMEHHI BOCHPUHHMATH, TepepadaThiBaTh W MPEIBSIBIATE WHPOPMALHUIO B
CIIOBECHOM, OOpa3HOW, CHUMBOJIWYECKOW (hopMax, aHaIM3UpPOBaTh M IepepadaThiBaTh MOTYyYECHHYIO
WHPOpPMAIIMIO B COOTBETCTBUM C TIOCTAaBICHHBIMH 3aJadyaMH, BBIICIATH OCHOBHOE COZICpIKaHUE
MIPOYUTAHHOTO TEKCTA, HAXOUTh B HEM OTBETHI Ha MIOCTABJICHHBIE BOIIPOCKHI U U3JIaraTh €ro;

- pa3BUTHE MOHOJIOTUYECKON U JUATIOTUICCKOM PEUH , yMEHHUS BBIPAYKATh CBOM MBICIIH U CITIOCOOHOCTH
BBICITYIIIUBATh COOCCEIHUKA, MOHUMATh €r0 TOYKY 3PCHHsI, PU3HABATH MPABO JAPYroro YeJOBeKa Ha WHOE
MHCHHE;

- OCBOEHHE TIPUEMOB JICHCTBHUI B HECTAH/IAPTHBIX CUTYAIIHSIX, OBJIAJICHUE IBPUCTUICCKUMHU METOIAMHU
perieHus mpooem;

- ¢dopMupoBaHHE yMEHUU pabOTaTh B TPYIIE C BBITOJHEHUEM PA3JIUYHBIX COLUATBHBIX POJICH,
NPEJCTaBIATh U OTCTAMBATH CBOU B3I M YOCXK/ICHUS, BECTH JIUCKYCCHUIO



Conepxanue
VYyeOnast mporpamma 9 kiacca paccumtana Ha 102 gaca (3 daca B Hememo). JlabopaTopHbBIX u
MpakTHYeckux pabor — 5 yacoB. KoHTposbHBIX paborT —5 uwacoB. CojaepaHue Kypca COOTHOCHUTCS C

paboueii mporpammori«®usnka /-9 knacce» k yuHMM YMK A.B.Ileppimkuna, E.M.I'yTHuka(aBTOpSHI:
H.B.®unonosuy, E.M.I'ytHuk. M.: Ipoda 2018 r.)

Ne Pasznen KoanuecTBo OcHOBHBIE
JacoB HaTpaBJIeHUSs
BOCIIUTATEJIbHOM
JeATEJIbHOCTH
1 3aKOHBI B3aUMOAEHCTBUS U ABUKEHUS TEI 34 1,2,3,4,7,8
2 Mexannyeckue KojaeOaHus ¥ BOJHBI. 3BYK 16 1,2,3,4,7,8
3 DNEKTPOMArHUTHOE T0JIe 26 1,2,3,45,7,8
4 CtpoeHue aToMa U aTOMHOTO Si7[pa 19 1,2,3,4,7,8
5 O6o0maroiee MOBTOPEHNE 7 1,2,3,4,7,8
Hroro 102 gyaca

3akoHbI B3auMo/IelicTBUSI M IBUKeHHs TeJ (34 yaca)

MarepuansHas Touka. Cuctema orcuera. [lepemenienune. CKOpocTh MPSIMOIUHEHHOTO
paBHOMEpHOro JBHKeHUs. [IpsMoinHeliHOe paBHOYCKOPEHHOE JBHKEHHE. MITHOBEHHAs! CKOPOCTb.
YckopeHue, nepeMerieHue.

['paduku 3aBUCUMOCTH KUHEMATUYECKUX BEIMYMH OT BPEMEHH MPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBH>KEHUU.

OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBIXKEHUS. | eolleHTpruecKas ¥ TeTMOIeHTPHUYECKasi CUCTEMBI
Mupa. aepuuaibHas cucrema orcyera.

IlepBbIil, BTOpO#l U TpeTui 3aKoHbl HpIOTOHA.

CBobonHoe nagenune. HeBecomocTh. 3aKOH BCEMUPHOTO TATOTEHHS. MICKyCCTBEHHBIE CITYyTHUKHU
3emun. Umnynbe. 3aK0H COXpaHEHUsT UMITYJIbCA.

PeakTuBHOE 1BUXKEHUE.

Mexannyeckue KosiedaHusi ¥ BOJIHBIL. 3BYK. (16 yacoB)

KonebarensHoe nsmxenue. Konebanus rpysa Ha npyxkuHe. CBoOoHbIe konebanus. KonebarenbHas
cucteMa. MasiTHUK. AMIUIUTY/Q, IEpUOJ, yacToTa konebanuid. ("apmoHndeckue KoneOanus).

[IpeBpainienue sHEprun Ipu KoJieOaTETFHOM JIBI)KCHHH. 3aTyXarolue kojiebanus. BeiHyX1eHHbIS
koseOanus. Pezonanc.

Pacnipoctpanenue konebanuii B ynpyrux cpenax. [IposonbHble v nonepevnsie BoJaHbL. J{uHa
BOJIHBI. CBSI3b JIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAHEHUS U IEPUOIOM (YaCTOTOM).

3ByKOBBI€ BOJIHBI. CKOPOCTH 3ByKa. BpicoTa, TeMOp M TPOMKOCTH 3ByKa. 9X0. 3ByKOBOI pe30HaHC.

DJieKTpOMarHuTHoe noJie (26 yacos)

OnHOpPOIHOE M HEOAHOPOJAHOE MarHuTHoe noJjie. HanpasieHne Toka 1 HapaBJIEHWE JTUHUI €ro
MarHuTHoro nois. [IpaBuio 6ypaBuuka.

O6napysxenue MmarautHoro nosst. [Ipasuno neBoit pyku. MHAYKIMS MarHUTHOTO MOJs. MarHUTHBIN
oTok. OnbiTel @apajes. DIeKTpoMarHuTHas MHAyKuus. Hampasinenne nHIyKIMOHHOTO ToKa. [IpaBuio
JleHua. SIBneHue cCaMOMHIYKIIUY.

[Tepemennsrit Tok. ['eneparop nepemenHoro Toka. [IpeoOpazoBanust SHEPTUH B dJIEKTPOTCHEPATOPAX.
Tpancdopmarop. [lepenada snmekTpuuecKor YHEPTUN HA PACCTOSIHHE.




DNEeKTPOMarHUTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBL. CKOPOCTh pacpOoCTpaHEHUS
3JIEKTPOMArHUTHBIX BOJIH. BiMsiHME 37IEKTPOMarHUTHBIX U3JTyY€HHUM Ha )KUBBIE OPTaHU3MBI.

Konnencarop. KonebatenbHbiii KOHTYp. [lomydeHne 2IeKTpOMarHuTHEIX KojieOaHui. [IpuHIUIBL
PaauoCBA3H U TEJIEBUICHUS.

DnekTpoMarHuTHas npupoja cseta. [Ipenomienue ceera. [lokazarens npenomienus. ducnepcus
ceera. Tunel ontuyeckux crekTpos. [lornomenne u ucnyckanue ceera aromaMu. [Iporncxoxaenue
JINHENYaThIX CIIEKTPOB.

Ctpoenune aroma u aToMHOTO0 si7ipa (19 yacos)

PannoakTUBHOCTD KaK CBUIETENBCTBO CII0KHOI'O CTPOEHHS AaTOMOB.

Anbda-, 6eTa-, ramma - uznydenus. OnbiTel Pesepdopaa. Snepuas Mmoaens aroma. PagunoakTuBHbIC
IpeBpalleHus aTOMHBIX saep. CoxpaHeHHe 3apsA0BOr0 U MAaCCOBOIO YUCEIN MPU SAEPHBIX PEAKLUAX.
MeTto1p1 HAOJIIOIEHUS M PETUCTPALIMK YaCTHUIL B SIAEPHON Pusuke.

IIpoTOoHHO-HENTPOHHAsA MOAEIB Apa. DU3HYECKUN CMBICII 3apsAI0BOTO U MAaCCOBOT'O YUCEI.
N3otonsl. [IpaBuia cMemieHus. DHEPIUst CBSA3U YaCTHIL B AJIpeE.

Henenwue sipep ypana. Llennas peakus. SnepHast sHepreTuka. IKOJI0THYECKUE MPoOIeMbl pabOThI
ATOMHBIX AJIEKTPOCTAHLIUM.

Jo3umerpus. [lepuon nonypacnana. 3akoH paJuoakTUBHOIO pacraja. BiusHue paguoakTHBHbBIX
W3JIy4CHHUI Ha )KUBBIC OPTaHU3MBI.

Tepmosinepnas peakuus. Ucrounnku sneprun CoaHua v 3B€3/1.

O0o01enne 1 NOBTOPeHHe / YacOB

KonTpoJb ypoBHs 00y4eHust

Ne HaumenoBanue HcTtounuk Konudukarop
pa3zienoB U TeM ors
1. Kontponbnas padora Nel KoHTpoJIbHBIE M caMOCTOSATENbHBIE PAaOOThI IO 1.1-1.5
«OcHO8bl KUHEMAMUKUY dusuke. 9 knacc: k yaueOnuky A.B. Ilepbrimkuna,
2. Kontponbnas padora Ne2 | EM. T'yraumk «®m3mka 9 kmacey [/ O.M. 1.7-1.20
«OcHO8bl OUHAMUKUY I'pomiieBa. — M.: H3znmarenbcTBO «IK3aMeH,
3. Konrposnbhas pabora Ne 3 | 2014, 1.23
«Mexanuueckue konebanus u
BOIHLLY
4. KonTponbhas padota Ne 4 3.1-3.20
Dnekmpomaznumuoe noJe.
Onekmpomaznummuole

KOJIeOAHUS U BOJIHBLY

5. KonrtponbHas pabora Ne 5 41-44
«Cmpoenue amoma u
amoMHO20 A0pay.

Y4eOHo-MeTOoAMUYECKOE 00ecTeueHrne 00pa30BaTeILHOIO Npouecca

1. ®wusuka. 9 ki1.: yueOHUK [T 0011e00pa3zoBarenbHbIX yupexaenuit/ A.B. Ilepsikun, E.M. I'yTHuK -
M.: [Ipoda, 2009, 2011.

2. COopHuK 33124 110 pusmke 11 7-9 kiaccoB o0meodpa3oBarenbHbIX yupexaenuii / B.1. Jlykamuk,
E.B. MBanoBa. — M.: IIpocBemenue, 2001.

3. ®wmsuka. 9 xiacc: yuedbHo-Meroanueckoe mocooue/ A.E. Mapon, E.A. Mapon. — M.: llpoda, 2017.

4. ®dwuzwuka. 9 xnacc. [Toypounsle maansl no yueouuky A.B. Ilepbimkuna. / coct. B.A. IlleBrioB —
Boarorpan: Yuurens, 2017.

5. Tenpenmreitn JI.O., Kupuk JI.A., I'enbrar .M. Pemienue kiarodeBbIx 3a1a4 o GU3MKE 715
OCHOBHOM mIKOILI. 7-9 knaccel. — M.: UJIEKCA, 2011.




o woneE

KonTtponbHble 1 caMmocTosiTeNnbHbIEe paboThl o pusnke. 9 kinace: k yueOnuky A.B. Ilepsimkuna,

E.M. I'ytauk «®usuka 9 kiaace» / O.W. I'pomuesa. — M.: U3narensctBo «Jx3ameny, 2014,
HNHuTepHeT-pecypcsl

Annmarmu pusndeckux oobexToB. http://physics.nad.ru/

XKupas pusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
. Ypoku ¢usuku ¢ ucnonb3oBanueM Mateprera. http://www.phizinter.chat.ru/

dwusuka.ru. http://www fizika.ru/
dusmka: kosuiekims onbiToB. http://experiment.edu.ru/

dusmKa: 3JIeKTpOHHAs KOJLICKIHs onbiToB. Nttp://www.school.edu.ru/projects/physicexp
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