AHHOTALIUA
K pado4eil nporpamme no ¢pusuke 7-9 kiaaccos Ha 2022-23 yu. rog
Pabouas nporpamma o yueOHoMy npenmery «Dusuka» Ha 2022/23 y4eOHBIid ro1 yis
oOyuaromuxcs 7-9-x knaccoB MbOY Kynb6akoBckoii co pa3paboTaHa B COOTBETCTBUU C
TpeOOBAHUAMU CIIETYIOIIUX JOKYMEHTOB:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
denepauuny;

e mpuka3za MunoOpuayku PO ot 17.12.2010 Ne 1897 «O06 yTBepkaeHHN PenepatbHOro
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO 00111eT0 00pa3oBaHUs»;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsnka
OpraHM3aI|K U OCYILLECTBICHHSI 00pa30BaTENIbHOMN JIEATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeabHBIM IPpOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOTO OOIIIETO U CPETHETO OOIIETO 00pa30BaAHUSY;

e CII2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHUYECKHE TPEOOBaHMSI K OpraHU3aUsaM
BOCTIMTaHUS U 00YUEHHUS, OTJBIXA M 037I0POBJICHUS JIETEH B MOJIOJICKIY,
YTBEPKJACHHBIX IOCTAHOBIICHUEM IVIABHOTO CAHUTAPHOTO Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
0e30macHOCTH 1 (1) 6€3BPEIHOCTH IS YeTToBeKa (DaKTOPOB CpeIbl OOUTAHUS,
YTBEP>KJACHHBIX II0CTAHOBIIEHUEM IJIABHOTO CAHUTAPHOTO Bpada oT 28.01.2021 Ne 2;

e OCHOBHOW 00pa30BaTEILHOM MTPOrpaMMbl OCHOBHOTO 0011Iero oOpa3zoBanus MbOY
Kynrs6akoBckoit cor;

o [IpumepHoii paboueit mporpammsl 1o pusuke7-9 kimaccel ApTopsl: A. B. Iepsimikus, H.
B. ®unonosuy, E. M. I'yrauk., Ipoda, 2015

Paboyas nporpamma obecrniedeHa yaeOHHKaMHU, Y4eOHBIMU TTOCOOUSIMH, BKITFOYCHHBIMH B
(dbenepanbHbBIN MTepevYeHb YICOHHUKOB, peKOMeH1yeMbIXxMuH0oOpHayku PD K uconp30BaHUIO:
A.B.Tleppimikun. @usnka. 7 kinace. «poday, M., 2015.

A.B.Tleppimikun. @usnka. 8 kiace. «Ipoday, M., 2015.

[Tepeimkun A. B., E.M.I'yrauk. ®usuka. 9 knacc. «Jpoda», M., 2017.

[Iporpammoii oTBouTCS Ha M3ydeHue pu3uku 240 yacoB, KOTOpPBIE paclpeCsICHBI IO Kjaccam
CJIeIYIONTUM 00pa3oM:

7 knacc — 70 gacoB, 2 Jaca B HEJCIIO;

8 ximacc — 70 gacoB, 2 yaca B HEJIEIIO;

9 knacc - 100 gacos, 3 gaca B HeeIIO.

B 2022-23 yuebHOM roy mporpamMma OyAeT BHITIOJTHEHA B

7 xiacce — 67 yacoB, 2 4aca B HEAEIO;

8 kimacc — 67 1acos, 2 yaca B HEZIEIIIO;

9 xiacc - 98yacos, 3 Jaca B HeAEINIO.

Henan n3yvyenns pu3nKu B OCHOBHOM IIKOJIE CJIeYHOIIHE:

-YCBOEHHUE YYAITUMUCS CMbICTIAa OCHOBHBIX MOHSATHHA U 3aKOHOB (DU3UKH, B3AUMOCBSI3U MEXKTY
HHMU,

-(opMUpOBaHUE CUCTEMBI HAYUYHBIX 3HAHUI O MPUPOJE, ee GyHTaMEHTAIbHBIX 3aKOHAX IS
MOCTPOCHHUS MPeACTaBIeHUS 0(DU3MUECKON KapTUHE MUPA;

-CHCTEeMaTH3allus 3HAHUH 0 MHOTOOOPa3uu 0ObEKTOB U SBICHUI MPUPOIBI, 0 3aKOHOMEPHOCTAX
MIPOLIECCOB | 0 3aKOHAX (PU3HMKH JJIs1 OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO
MCIOJIb30BAHUSAOCTIKEHUI HayKH B AajbHEHIIIeM pa3BUTHH [IUBUIN3AIINN;

-opMupoBaHUe YOSKIEHHOCTH B TO3HABAEMOCTH OKPYKAIOIIEr0 MUPa U JJOCTOBEPHOCTH
Hay4HbIX METOJIOB €r0 U3y4YEHUS;

-OpraHu3alys YKOJOTHUYECKOTO MBIIIEHHUS M [IEHHOCTHOTO OTHOILIEHUS K IPUPO/IE;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydalnuxcs, a TakKe
MHTEpeca K PaCUIMPEHHIO U yriyOIeHnio GU3NYeCKUX 3HaHUH 1 BbIOOpa (DU3UKHU KaK
pOo(UIIBHOTO MpEeaMETa.

JocTukenne neseil odecnednBaeTcsl peliecHHeM CJIeIyImMX3a1a4:

-3HAKOMCTBO yYaIllUXCs C METOJ0M Hay4yHOTO MO3HAHUS M METOJJaMH UCCIIEI0BAaHHSI 0OBEKTOB U
SIBJICHUH TIPUPOIBIL;

-IPUOOPETEHNE YIAITUMHCS 3HAHUIN O MEXaHUYECKHX, TETUIOBBIX, JIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBIICHUSX, (PU3MYCKNX BEIIMUMHAX, XaPAKTEPU3YIOUINX ATU SBJICHHUS;
-opMHpOBaHHUE y YYAIIUXCSl YMEHHI HAOII0AaTh IPUPOIHBIC SBICHUS U BBHITIOIHSATD OIIBITHI,
n1abopaTopHble pabOTHl M AKCIIEPUMEHTANIbHBIE HCCIIEJOBAHUS C HCIOIb30BAaHUEM
M3MEPHUTEIBHBIX PUOOPOB, IIMPOKO NIPUMEHIEMBIX B IIPAKTHYECKOH KU3HH;

-OBJIaJICHHUE yJAIIUMUCS TaKUMH OOIIEHAYYHBIMHU TIOHSATHSIMH, KaK PUPOJTHOE SBICHUE,
OMITUPUYECKH YCTAHOBJICHHBIN (aKT, MpodiiemMa, TUIIOTe3a, TEOPETHUECKUI BBIBOJI, pE3YIbTAT
JKCIIEPUMEHTAIIBHOM ITPOBEPKH;

-IIOHMMAaHNE YYAIIUMUCS OTIIMYMHA HAYIHBIX JaHHBIX OT HEMPOBEPEHHON MH(OpMAIH,
[EHHOCTH HAYKHU JJIS1 YJIOBJIETBOPEHHUST OBITOBBIX, TPOU3BOICTBEHHBIX U KYJIbTYPHBIX
MOTpeGHOCTEN YenoBeKa.

IlnannpyemMsble pe3y/ibTaThbl OCBOCHHUSI Y4eOHOI0 nmpeaMera
BbpInyCcKHUK HAy4YHUTCH:

- co0OmoaTk mpaBuiia 6€30MacHOCTH U OXpaHbl Tpy/a Mpu padoTe ¢ y4eOHbIM U
71a00pPaTOPHBIM 000PYIOBAaHUEM;

- MOHMMAaTh CMBICII OCHOBHBIX (PH3MYECKUX TEPMUHOB: (pu3muecKoe Telo,
¢bu3nyeckoe siBieHUE, (PU3NYECcKas BEIUUMHA, €IUHHUIIBI U3MEPEHNUS;

- pacro3HaBaTh POOJIEMBI, KOTOPBIE MOXKHO PELIMTh MPU MOMOIIH (PU3NIECKUX
METO/IOB; aHAJIM3UPOBATh OT/ENIbHBIE TAlbl IPOBEACHUS HCCIEIOBaHUN 1
HUHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOICHUH U OIIBITOB;

- CTaBUTb OMbITHI IO UCCIIEIOBAHUIO (PU3NYECKUX SABICHUN MM (QU3NUECKUX
CBOMCTB Tes 0€3 UCTONIb30BaHUs NPSIMBIX U3MEPEHUIT; TPU 3TOM (GOPMYIUPOBATH
npobiemMy/3agaqy yueOHOTO SKCIIEpUMEHTa; COOMPaTh YCTAHOBKY U3
IPEJI0KEHHOr0 000PYI0BaHMSL; IPOBOAUTH OIBIT U (POPMYITUPOBATH BBIBOIBI.

- IIpumeuanue. Ilpu npoBeneHnu ucciaenoBaHus GU3NYECKUX SABICHUH
U3MEpPUTENIbHBIE IPUOOPBI UCIIOJIB3YIOTCS JIMIIb KAK JaTYUKU U3MEPEHUS
(u3nYeCcKUX BEJIMUYUH. 3alKicy OKa3aHUH NPSAMBIX U3MEPEHUH B 3TOM Cllyyae He
TpeOyeTcs.

- [IOHMMAaTh POJIb SKCIIEPUMEHTA B MOJYYEHUU HAy4YHOH HH(pOpMaL1H;

- [IPOBOJUTH MpsIMbIE U3MEPEHUS (PU3NUECKUX BEJIMUMH: BpeMs, pacCTOSTHUE, Macca
Telsa, 00beM, cuila, TeMIleparypa, aTMoc(hepHoe JaBlieHUEe, BIa)KHOCTh BO3lyXa,
HalnpspKeHUe, Cuila ToKa, pPaJMallMOHHBINA (POH (C UCTIOIB30BAHUEM JI03UMETPA);
IPY 3TOM BBIOMPATh ONTUMAJIbHBIN CIIOCOO U3MEPEHMS U MCII0JIb30BaTh
IPOCTENIINE METO/IbI OLICHKH MOTPELUTHOCTEH U3MEPEHUI.

- IIpumeuanue. JIro6as yueOHas mporpaMma J0JkHa oOecrieyBaTh OBJIAJCHUE
NOPSMBIMUA U3MEPEHUSMH BCEX MEPEUUCICHHBIX (U3NUYECKUX BETUYHH.

- NIPOBOJUTH UCCIIEJOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH C
UCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUIL: IPH ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCUpPOBaTh Pe3yNIbTaThl HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIUYHH B
BUjie TabaMIl U rpaduKoB, A€1aTh BBIBOBI 110 pE3yIbTaTaM HCCIIEIOBAHNUS;

- MPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3NYECKUX BETUUMH: TIPU BBIMOJIHEHUH
M3MEpEeHU coOUpaTh HIKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEeAIoKeHHOH
MHCTPYKIIMHU, BBIYUCIIATHh 3HAYCHNUE BEIMUUHBI U aHATU3UPOBATh MOTy4YEeHHbIE
Pe3yabTATHI C YIETOM 3a/JaHHON TOYHOCTH U3MEPEHHIA;



AHAJIM3UPOBATh CUTYallMU TPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B
HUX MPOSIBJIICHUE U3YUEHHBIX (U3NUYECKUX SBIICHUHN WM 3aKOHOMEPHOCTEH 1
MIPUMEHSTh UMEIOLIUECS 3HAHUS JJI1 UX OOBSICHEHNUS,

MMOHUMATh MPUHIIUIIBI ACWCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
yCIIOBUS UX 0€30MacCHOTO UCTIOIh30BAaHUS B IIOBCCAHEBHON KHU3HU;
WCII0JIb30BATh MPH BBITIOJHEHUU YUYEOHBIX 3a/1a4 HAYYHO-MTOMYJISIPHYIO
JUTEPaATypy 0 PU3NICCKUX SBICHUSIX, CIPABOYHBIC MATCPUAIIBI, PECYPCHI
Hutepner.

BLIHyCKHI/IR MOJYYMT BO3MOKHOCTD HAYYUTLCA:

0CO3HABAMb YEHHOCMb HAYUHBIX UCCLE008AHUL, POTb PUIUKU 8 paACUIUpEeHUU
npeocmasieHuil 06 OKpysicaruwem mupe u ee 8K1ao 8 yiyduleHue Kaiecmea
HCUBHU,

UCNONb308aMb NPUEMBL NOCMPOEHUS puzudecKux mooenel, NOUCKa u
DopMYIUPOBKU OOKA3AMENLCME BLLOBUHYMBIX 2UNOMES U MEOPEMUYECKUX
86160006 HA OCHOBE IMNUPUYECKU YCIMAHOBIEHHBIX (haKmos,

CPABHUBAMb MOYHOCTb USMEPEHUS PUBUYECKUX 8EIUYUH NO GETUYUHE UX
OMHOCUMENbHOU NOZPEUWHOCU NPU NPOBEOEHUU NPAMBIX USMEPEHULL;
CamoCmosimenbHO NPOBOOUNMb KOCEEHHbIE USMEPEHUsL U UCCIe008aHUs
@uzuUecKUx 8eIUYUH C UCTIONIB308AHUEM PAZTUYHBIX CHOCOD08 U3MepeHUs
Quzuueckux eenuyuH, 8blOUPaAMb CPeoCmead UsMeperUsl C Y4emom HeobX00UMou
MOYHOCIU U3MepenUti, 000CHOBbIBAMb 8bIOOD CNOCODA UZMEPEHUS, AOEKBAMHO20
nocmasieHHou 3a0aue, NPOBOOUMb OYEHKY 00CMOBEPHOCMU NOLYYEHHBIX
pe3yibmamos;

BOCHPUHUMAMb UHDOPMAYUIO PUUYECKO20 COOEPHCAHUS 8 HAYYHO-NONYIAPHOU
Jqumepamype u cpeoCmeax Maccoso unpopmayuu, Kpumuiecku OYyeHusams
NOLYYEHHYIO UHpOPpMAYUIO, AHATUZUPYSL ee COOePIHCAHUE U OAHHbIE 00 UCIOYHUKE
ungopmayuu,;

€030a6amv cOOCMBEHHbLE NUCbMEHHbLE U YCIHbLE COODWEHUsL O PUBUYECKUX
ABNEHUSX HA OCHOBE HeCKOIbKUX UCHOYHUKOS UH(OPMAYUU, CONPOBONCOAMb
8bICMYNIIEHUe Npe3eHmayuet, Y4umleédas 0COOeHHOCMU AyOUumopuu
CBEPCMHUKO.

Mexannuyeckue siBJeHUS
BbINMyCKHUK HAYYUTCS:

pacino3HaBaTb MCXaHUYCCKUC SABJICHUSA U OOBACHATH Ha OCHOBE HUMCIOIIINXCA
3HAHHWI OCHOBHBIC CBOMCTBA MM YCI0BUs IPOTCKAHUA 3TUX SIBIICHHIA:
PaBHOMEPHOC U HEPABHOMECPHOC ABHKCHUC, PABHOMEPHOC U PABHOYCKOPECHHOC
HpHMOHHHeﬁHOG ABHKCHUC, OTHOCHUTCIIBHOCTh MCXaHHNYCCKOI'O ABMXKCHH A,
CBO6OI[HO€ MaaCHUEC TCJI, paBHOMCEPHOC ABUKCHUC 11O OKPYKHOCTHU, NHECPIU,
B3aUMOJICUCTBUE TCJI, pCAKTUBHOC ABHUIKCHUC, IICpEaada NaBJICHUA TBEPAbIMU
TCJIaMU, ) XKUAKOCTAMU U I'a3aMu, aTMOC(l)epHOG JaBJICHHUC, I1JIaBaHUEC TCII,
pPaBHOBECHUC TBECPABIX TCJI, UMCIOIIUX 3aKPCIIJICHHYIO OChb BPAIlICHUA,
KoJie0aTeIIbHOE ABHUIKCHUC, PE30HAHC, BOJTHOBOC JIBUKCHHUC (BBYK);

ONHNCBIBATH U3YYCHHBIC CBOIMCTBA TE€JI U MEXaHUUYECKHUE SIBJICHH S, UCIIOJIb3Y:
(I)I/ISI/I‘IGCKI/IG BCJIIMYUHBI: ITYTh, IEPEMCILCHUEC, CKOPOCTDH, YCKOPCHUC, TICPHUO
O6paIJ_[eHI/I$[, Macca T€ja, IJIOTHOCTh BE€IICCTBA, CHUJIa (cnna TSOKCCTH, CHJIa
YIIpyrocTtu, Cujiia TpeHI/Iﬂ), JAaBJICHUC, UMITYJILC TCJIa, KHHCTUUCCKAA SHCPIrus,
IMMOTCHIMAJIbHAs DHEPIUA, MECXaHUYCCKaA pa60Ta, MEXaHUYCCKas1 MOIIIHOCTD, KHI[
IIpru COBCPUHICHUN paGOTBI C UCIIOJIB30BAHUCM ITPOCTOI0 MCXaHU3Ma, CUJIa TPCHUA,
aMIUIMTyda, [ICpUOJd U 4aCTOTa KOJ'IC63.HPII>1, AJINHA BOJIHBI U CKOPOCTH €€
pacnupoCTpaHCHUA, ITPU OMMMCAHUHN TPABUJIBHO TPAKTOBATH (I)PBH‘IGCKPIﬁ CMBICJI
HCIIOJIb3YEMbIX BCIIMYUH, UX 0003HAYECHUS U CANHUIIBI UBMCPCHUSA, HAXOAUTH



(hopMyITbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUYHHY C IPYTHMH
BEITUYMHAMH, BBIUUCIISITH 3HAUCHUE (PU3NICCKON BEJTMUUHBI;

AQHAJIM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SIBJICHHS U ITPOLIECCHI, UCITOIb3YS
(u3MUecKre 3aKOHBI: 3aKOH COXPAaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHSI,
MIPUHLIKII CYTIEPIIO3UIINU CHIT (HAaXOXKJIeHHEe paBHoieHcTBYroen cuiibl), I, 1T u II1
3akoHbl HbI0TOHA, 3aKOH COXpaHEHHUs UMITyJIbCca, 3aKOH ['yka, 3akoH Ilackais,
3aKOH ApXHUMea; MPU ITOM Pa3indaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA H €T0
MaTeMaTUYECKOE BBIPAKEHUE;

pa3nu4aTh OCHOBHBIC MPU3HAKHA N3YYCHHBIX (PU3HMUECKUX MOJICIICH:
MaTepualibHasl TOYKA, HHEPIIMATIbHAA CUCTEMA OTCUYETA;

pemaTh 3a/1a4u, UCTIOJb3Ys (PU3UYECKUE 3aKOHBI (3aKOH COXPaHEHUS DHEPTHUH,
3aKOH BCEMHUPHOTO TATOTEHHUsI, IPUHIUII cynepriosunuu cui, I, II u 11 3axoHsI
Hprotona, 3aK0OH coXpaHEHHs UMITYJbCA, 3aKOH ['yka, 3akoH [lackans, 3akoH
Apxumena) u GopmMyIibl, CBA3BIBAIONINE GU3HMUECKUE BETUYUHBI (TTyTh, CKOPOCTH,
YCKOpPEHHE, Macca Tella, INIOTHOCTh BEIIECTBA, CUJIA, JaBIICHHE, UMITYJIbC TEJa,
KHUHETHUYECKasi YHEPTUsI, MOTEHIIUATIbHAS SHEPTHsI, MEXaHW4YecKas padboTa,
MexaHndeckass MofHocTh, KII/I mpocToro mexanusma, cuja TPEHHUS CKOJIbKEHUS,
KO3 PUIMEHT TpeHUsI, aMIUTUTY/Ia, TIEPUOJ M YaCTOTa KOJIeOaHUM, UTMHA BOJTHBI
M CKOPOCTh €€ paclpOCTPaHEHHsI): HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4u
3aMUCBHIBATh KPATKOE YCIOBHE, BBIACIATH (PU3MUECKUE BETMYUHBI, 3aKOHBI 1
(hopmysel, HEOOXOTUMBIE JIJISI €€ PEIICHHUs], POBOIUTH PACUYETHl U OIICHUBATH
peaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKON BETUUUHBI.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCHA:

UCNONB308AMb 3HAHUSL O MEXAHUYECKUX S8NEeHUSAX 8 NOBCEOHEBHOU HCUZHU 015
obecneyenuss 6e30nacHocmu npu 0opaujeHul ¢ NPUOOPAMU U MeXHUYECKUMU
yempoticmeamu, 071 COXPaHeHUst 300P08bsi U COONIOEHUS HOPM IKOTOSULECKO2O
nosedeHus 8 OKpyscaroujeli cpeoe; NPUOOUMs NPUMePbl NPAKMUYECKO20
UCNONL308AHUSA PUBULECKUX 3HAHUL O MEXAHUYECKUX SIGNIeHUSAX U PU3UYecKux
3AKOHAX, NPUMEPbI UCNOIb308AHUSL 80300HOBIAEMbIX UCOYHUKOS8 dIHEPSUU
9KOI02UYECKUX NOCTEOCMBULL UCCeO08AHUSL KOCMUYECKO20 NPOCMPAHCME;
Paziuuams Spanuybl NPUMEHUMOCMU QUULECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull
xapakmep pyHOaMeHMAIbHbIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOL
9HepaulU, 3aKOH COXPAHEHUsl UMNYIbCA, 3AKOH 8CEMUPHO20 MA2OMEHUs) U
02PAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3aKOHO8 (3aKoH I yka, Apxumeda u
op.);

HAaxoo0ums a0ek8amuyro npeodiloHCeHHOU 3a0aie Gu3uieckyo Mooeib, paspeuams
npooaemy Kaxk Ha OCHO8e UMEHWUXCS 3HAHUL N0 MeXAHUKe ¢ UCNOIb308AHUEM
MAMeMamuyecKo2o annapama, max u npu NOMowiu Memooos OYeHKU.

TenioBbie sBJICHUSA
BbInyCKHUK HAYYHUTCH:

pacrio3HaBaTh TEIUIOBbIE SBJICHUS U OOBACHATH Ha 0a3e UMEIOILUXCS 3HAHUH
OCHOBHBIE CBOIMCTBA WJIM YCIOBUS POTEKAHUS ATUX ABICHUN: 1uddy3us,
U3MEHEeHHe 00beMa Tell IPH HarpeBaHUU (OXJIaKIeHNUH ), O0JIbIask CKUMAEMOCTh
ra3oB, MaJjlasi COKMMAEMOCTb KUIAKOCTEH U TBEPIBIX TEJ; TEMJIOBOE PaBHOBECHE,
UCIIapeHue, KOHIEH calus, IUIaBIeHUe, KPUCTAJUIM3alMsl, KUIIEHUE, BIaKHOCTD
BO3/yXa, pa3jIMyHble CIIOCOOBI TerIonepeaayn (TemIonpoBOHOCTb, KOHBEKIINS,
U3JTy4EHHUE), arperaTHbIe COCTOSTHUS BEIIECTBA, MOTJIOIIEHUE SHEPT U TPU
HCIIAPEHUH KUJKOCTHU U BBIJIEJIEHNE €€ NIPU KOHJIEHCAIMH 11apa, 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUS OT JaBJICHHUS;

OTIMCHIBATh U3yYEHHBIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCIIOJIB3YsI
¢u3nyecKkre BeIMYMHbI: KOJIMUYECTBO TEIUIOTHI, BHYTPEHHSS SHEPI U4,
TEMIIEPATYPA, yAEIbHas TEIUIOEMKOCTh BEILIECTBA, YAEIbHAs TEIUIOTA IIABICHMS,



yJleNbHas TeIJI0Ta MapooOpa30BaHus, yIelIbHas TeIJI0Ta CTOPaHHs TOILIUBA,
K03 (UIIMEHT TIOJIE3HOTO JIEHCTBUS TETUIOBOTO JBUTATEIS; TIPU OTIMCAHUN
MPaBWJIBHO TPAKTOBATh (PU3UUYCCKUI CMBICI HCIIOJIb3yEMBIX BEIMUUH, HX
0003HAYCHHMSI U SMHHIIBI H3MEPEHUS, HAaXOAUTh (DOPMYIIBI, CBA3BIBAIOIIIEC
TAHHYIO (PU3HYECKYIO BEIHUMHY C IPYTHUMH BEIMYMHAMH, BEIYUCISITH 3HAUCHUE
(U3HYECKON BEIIMYNHBL;

aHAJIM3UPOBATh CBOMCTBA TEJI, TETIOBBIC SIBJICHUS M IIPOLIECCHI, UCTIOB3YS
OCHOBHBI€ TOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YUEHUSI O CTPOSHUH BEIECTBA U
3aKOH COXpaHEHUs SHEPTUH;

pa3nu4aTh OCHOBHBIC MPU3HAKH N3YYCHHBIX (PU3HMUECKUX MOJIEIICH CTPOCHHUS
ra3oB, KUIKOCTEH U TBEPABIX TE;

MIPUBOUTH IPUMEPHI TPAKTUUECKOTO UCIIOJIH30BaHUS (DU3NYECKUX 3HAHUM O
TETIJIOBBIX SIBIICHUSIX;

pemaTh 3a/1a4u, UCTIOJIb3Ys 3aKOH COXPaHEHUS YHEPTUHU B TEIJIOBBIX MPOIIECCaX U
(hopmyIbl, CBS3BIBAIONINE (PU3UUECKHE BETHUYUHBI (KOJIHMYECTBO TEILIOTHI,
TEMIEpaTypa, yJelbHas TEIUIOEMKOCTh BEIIECTBA, YelIbHas TEIUIOTa IJIaBJIeHMs,
ylieabHas TerioTa napoodpa3zoBaHus, yeiabHas TEMJI0Ta CrOPaHUsl TOIUIMBA,
K03 (UILIMEHT MOJE3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENS): HA OCHOBE aHAIM3a
YCIIOBHS 33JIa4M 3aMMChIBATh KPATKOE YCIOBHE, BBIACIATH (PU3NIECCKUE
BEJIMYMHBI, 3aKOHBI U OPMYJIBI, HEOOXOUMBIE IS €€ PEIICHUS, IPOBOIUTH
pacyeTsl U OIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAYCHUS (PU3HUECKOM
BEJINYMHEI.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTHLCHA:

UCNONb308AMb 3HAHUSL O MENTIOBbIX ABNECHUSIX 8 NOBCEOHEBHOU HCUZHU O]
obecneyenuss 6e30nacHocmu npu 0opaujeHul ¢ NPUOOPAMU U MeXHUYECKUMU
yempoticmeamu, 071 COXPaHeHUst 300P08bsi U COONIOEHUS HOPM IKOTOSULECKO2O
nosedeHus 8 OKpyscaroueli cpeoe; NPUBOOUMsb NPUMEPbL IKOIOSUYECKUX
nociedcmeuii pabomsl 0gueamenell BHympeHHe20 C2OPaHUsl, Menio8blx U
2UOPOINIEKMPOCMAHY UL,

Paziuuams Spanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMANMb 8Ce0Ouull
xapakmep pyHOaMeHmaibHuIX Qu3UYECKUX 3aKOHO8 (3AKOH COXPAHEHUsl IHepeUulL
8 MENJI0BbIX NPOYECCAX) U 0SPAHULEHHOCTb UCHONb30BAHUSL YACHHBIX 3AKOHO8,
HAxX00Uumuv a0eK8amuyo npedioNCeHHOU 3a0aue u3UYecKyo Mooeb, paspeuians
npoobiemy Kaxk Ha 0OCHO8E UMEHOWUXCS 3HAHULL O MENIOBbIX ABIEHUSX C
UCNONb308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMouju Memoooe
OYEHKUL.

JJIEKTPHYECKHEe 1 MATHUTHBIC SIBJICHHUS
BbInyCKHUK HAY4YHUTCH:

pacIio3HaBaTh AIEKTPOMATHUTHBIC SIBIICHHS U OOBSCHATh HA OCHOBE UMEHOIIUXCS
3HAHUH OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS IMTPOTCKAHUS ITHX SIBIICHHIA:
AJIEKTPU3ALINS TEJl, B3AUMOJICUCTBUE 3aPSIO0B, SJICKTPUUCCKUI TOK U €r0
neicTBus (TEIIoBoe, XUMHUECKOe, MarHUTHOE), B3aUMO/IEHCTBUE MArHUTOB,
9JIEKTPOMArHUTHast UHAYKIMS, IeHCTBUE MarHUTHOTO MOJISl Ha IPOBOJJHUK C
TOKOM U Ha JBWXKYIIYIOCS 3apsKEHHYIO YaCTULLy, JeHCTBUE 3JIEKTPUIECKOTO
HOJIS Ha 3apsDKEHHYIO YACTHILY, SJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEIHOE
pacrpocTpaHeHHEe CBETa, OTPAXKEHHE U MPEIOMIICHHE CBETa, IUCIIePCHsI CBETA.
COCTaBJIAITh CXEMBI AJIEKTPUYECKUX LIETeH ¢ Moce10BaTeIbHbIM U apaielbHbIM
COEJIMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAaYEHHUS HIIEMEHTOB
ANIEKTPUYECKHX IieTiell (MCTOYHHUK TOKa, KIIF0Y, PE3UCTOP, PeocTaT, JJaMIIOuKa,
amIepMeTp, BOJILTMETP).

UCIOJIb30BATh ONTHYECKUE CXEMBI JUIs TOCTPOEHUS U300paKeHUH B MJIOCKOM
3epKajie ¥ coOMparolIeil JTuH3e.



ONMCBIBATh U3YUYECHHBIE CBOMCTBA TEJI U 3JIEKTPOMArHUTHBIC SIBJICHUS, UCTIOJb3YS
(u3HUecKre BEITMYMHBL: SJICKTPUUECKUH 3apsijl, CHUIIa TOKA, JIEKTPHUUECKOE
HaIpsDKEHUE, DJIEKTPUUECKOE COMTPOTUBIICHHE, YIEIbHOE COMTPOTUBIICHHE
BElIeCTBa, paboTa AEKTPUYECKOTO OIS, MOITHOCTh TOKA, (POKYCHOE PACCTOSIHUE
Y ONITUYECKAsl CUJIA JIMH3BI, CKOPOCTH SJIEKTPOMArHUTHBIX BOJIH, JTMHA BOJIHBI U
4acTOTa CBETA; IIPHU OMMCAHUN BEPHO TPAKTOBATh PU3UUECKHUIN CMBICI
UCIIOJIb3YEMbIX BETTUYMH, NX 0003HAUCHHS U €IUHULIBI U3MEPEHUSI; HAXOAUTh
(hopMyIIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUECKYIO BETUIHHY C IPYTHMH
BEIIMYMHAMU.

aHAJIM3UPOBATH CBOMCTBA TEJI, JICKTPOMArHUTHBIC SIBIICHUSI U TTPOIIECCHI,
UCTIONB3YS (PU3UUECKUE 3aKOHBI: 3aKOH COXPAaHEHHUS AIIEKTPUUYECKOTO 3apsija,
3akoH OMa Ui yyacTka 1en, 3akoH /xoynsa-JIenna, 3akoH IpsIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA;
IIPY 3TOM pa3INyaTh CIOBECHYIO POPMYIMPOBKY 3aKOHA U €70 MAaTEMaTUYECKOE
BBIpaXKEHUE.

MIPUBOUTH IPUMEPHI TPAKTUUYECKOTO MCIIOIH30BaAHUS (PU3NUECKUX 3HAHUH O
AIIEKTPOMATHUTHBIX SIBICHUSIX

pemaTh 3a/1a4u, UCTIONB3Ys (pu3ndeckre 3aKoHbI (3akoH OMa /1 yJacTKa IerH,
3akoH J[>xoynsa-JIeHia, 3aKkoH NPSAMOJIMHEHOTO PaCpOCTPAaHEHHS CBETA, 3aKOH
OTPaKEHHUS CBETA, 3aKOH MPEIIOMJICHHS CBETa) U (POPMYITBI, CBSI3bIBAIOIIINE
(bu3mYecKre BETMYUHBI (CHUJIa TOKA, DJIEKTPUUECKOE HANIPSHKEHUE, IIEKTPUUECKOE
CONPOTHBIIEHNUE, YIETbHOE CONIPOTUBIICHNE BEIIECTBA, pabOTa AIEKTPUUECKOTO
T10J15I, MOIITHOCTh TOKA, (POKYCHOE PACCTOSTHUE M ONTUYECKAsT CUJIa JIMH3HI,
CKOPOCTh 3JIEKTPOMarHUTHBIX BOJIH, JJIMHA BOJHBI U 4YaCTOTA CBETA, (DOPMYJIBI
pacuera 3JIeKTPUUECKOT0 COMPOTUBIICHUS IPUIIOCIIEIOBATEIEHOM U
napajieIbHOM CO€MHEHUH MTPOBOJIHUKOB): HA OCHOBE aHANIM3a yCIOBHS 3aa4u
3aMMChIBaTh KPaTKO€ yCIOBUE, BHIACIATH (PU3MUECKUE BEIMUNHBI, 3aKOHBI U
(hopmMyIibl, HEOOXOIUMBIE [Tl €€ PelIeHuUs], TPOBOJUTH PACUEThl U OLIEHUBATh
peaIbHOCTh MOJYYEHHOT0 3HaYeHUS GU3NYECKON BETMUHHBI.

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYMThCS:

UCNONb308AMb 3HAHUSL 00 INIEKMPOMASHUMHBIX ABTIEHUSX 8 NOBCEOHEBHOU HCUSHU
07151 obecneyeruss 6e30nacHoCmu npu 0opaweHuY ¢ nPUOOPaAMuU U MeXHUYeCKUMU
yempoucmeamu, OJisi COXPAHEHUs: 300P08bs U COOTOOEHUSL HOPM IKOJIOSUYECKO2O
nogeodeHuUst 8 OKpydcaloujeli cpeoe;, npugoOUMs NPUMepPbl GILUSHUS
INEKMPOMASHUMHBIX UTYYEHUL HA HCUBbLE OPSAHUSMDBL,

Pazniuuams Spanuybl NPUMEHUMOCMU PUULECKUX 3AKOHO8, NOHUMANMb 8Ce0Ouull
xapaxmep pyHOaMeHMAaIbHbIX 3AKOHO8 (3AKOH COXPAHEHUS NIeKMPUIeCKO20
3apsa0a) u 02paHuUdeHHOCMb UCNOIb308AHUS YACTHBIX 3aKOHO8 (3akoH Oma ons
yuacmka yenu, 3akoH [{ocoyns-Jlenya u op.);

UCNONb308aMb NPUEMBL HOCIPOEHUSL PU3UUECKUX MoOenell, NOUCKA U
DOopMYIUPOBKU OOKA3AMENLCME BLLOBUHYMBIX 2UNOMES U MEOPEMUYECKUX
8160006 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHBIX (haKmos,

HAaxooums a0eK8ammyo npedylodHCeHHOU 3a0aye Qu3uieckyro Mooeib, pa3peulans
npooaemy Kaxk Ha OCHO8e UMEIOWUXCSL SHAHUL 00 2NeKMPOMACHUMHbBIX SI8IEHUSX C
UCNONb308AHUEM MAMEMAMUYECKO20 ANNapama, max u npu NOMowu Memooos
OYEHKUL.

KBanrToBble siBJIeHUSA
BrInycKkHUK HAY4YHTCH:

Pacnno3HaBaTb KBAHTOBBIC ABJICHUA U OOBSCHITH HA OCHOBE WMEIOIIUXCS 3HAaHUH
OCHOBHBIE CBOMCTBA MIIH YCJI0BHA ITPOTCKAHUS OTUX SIBJICHMI: €CTECTBEHHAS U
HUCKYCCTBCHHAA paJMOAKTUBHOCTSL, O-, B- U Y-U3JTy4YCHUS, BOSHUKHOBCHUC
JIMHENYaToro CIICKTpa U3JTYUCHUA aTOMaA,



OTHCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS, UCTIONB3YS (PU3UUCCKUE BEITUUMUHBI:
MaccOBOE YKCJIO, 3apsI0BOE YKCIIO, IEPUO/T ITOJTypaciaia, SJHeprusi GOTOHOB; MpH
ONKMCAHUK IPABUJIIBHO TPAKTOBATH (PH3UUCCKUI CMBICI UCIIOJIB3yEMbIX BEJIUYHH,
uX 0003HAUCHUS U CAUHUIBI K3MEPEHHS; HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (QU3MUYECKYIO BETMYUHY C IPYTUMHU BEIMYMHAMHU, BEIUUCIIATH 3HAUCHHUEC
(U3HYECKON BEIIMYNHBL;

aHAJTM3UPOBATh KBAHTOBBIC SIBJICHUS, UCIIOJB3Ys (DU3UICCKHUE 3aKOHBI U
MOCTYJIaThI: 3aKOH COXPAHECHHUS SHEPTUH, 3aKOH COXPAHEHHUS dJICKTPUICCKOTO
3apsija, 3aKOH COXPaHEHHS MacCOBOTO YKCIa, 3aKOHOMEPHOCTH U3JTy4CHUS
HIOTJIOIEHHS CBETa aTOMOM, ITPH 3TOM pa3iHyaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHA M €r0 MaTeMaTHYECKOE BBIPAKEHHE;

pas3nuyaTh OCHOBHBIC MPU3HAKH IJITAHETAPHOM MOJIC/TH aToMa, HyKJIOHHOM MO/Ie/H
aTOMHOTO sI7Ipa;

MPUBONTH TIPUMEPHI MTPOSBJICHUS B IPUPOJIE U MPAKTUIECKOTO UCTIOTb30BaHMSI
PaZMOaKTUBHOCTH, SIEPHBIX U TEPMOSICPHBIX PEAKIIUi, CIIEKTPAILHOTO aHaJIH3a.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD HAYYUTLCH:

UCNONb308aMb NOJYYUEHHbIE 3HAHUSA 8 NOBCEOHEBHOU JHCUZHU NPU 0OpaUeHUl C
npuboOpamu U MexHU4eCKUMU YCMpPoUCmeamu (CHemyux UOHUSUPYIOWUX Yacmuy,
0o3umemp), 05l COXpAHeHUsi 300P08bsL U COONIOOEHUS HOPM IKON02UUECKO20
nogeoeHUst 8 OKpyscaouel cpeoe;

COOMHOCUMb IHEPLUIO CEA3U AMOMHBIX A0ep ¢ depeKkmom maccol,

npUBOOUMb NPUMEPDL BAUAHUS PAOUOAKIMUBHBIX USTYHUEHULL HA HCUBLLE
OP2aHU3MbL, NOHUMAMb NPUHYUN OetiICMEUs: O03UMEMPA U PA3TULAMb YCI08UsL €20
UCNONb308AHUSL,

HNOHUMAMb IKOI02UYECKUE NPOOIEMbl, BOSHUKAIOUUE NPU UCNOIb308AHUL
AMOMHBIX INEKMPOCMAHYULL, U NYMU PEUeHUs: SMUX NpoOIeM, NepCneKmuesl
UCNONb308AHUS YNPABIAEMO20 MEPMOAOEPHO20 CUHMES(.

JIeMeHTbI ACTPOHOMMHU
BbINMyCKHUK HAYYUTCS:

yKa3bIBaTh Ha3BaHuA M1aHeT COTHEYHOU CUCTEMBI; pa3inyaTh OCHOBHbBIE
IpU3HAKU CYTOYHOTO BpallleHus 3Be3/1HOr0 Heba, nBuxkeHus Jlynsl, ConHia u
IUTAHET OTHOCUTEINILHO 3BE3I;

MOHUMATD PA3IMYUs MEXTy TeIMOLEHTPUYECKOM U TeOIIEHTPUUYECKONW CUCTEMaMHU
MUDA;

BbInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUYMThCS:

VKA3616aMb 00ujue c80UCmMea u OMuudus NiaHen 3eMHOL 2PYNnbl U NiaHem-
eueanmos; manvix men ConHeuHol cucmemsl U OOILUUX NIAHEm, NOTb308AMbCS
Kapmoii 36e30H020 Heba npu HabIIOOeHUSX 36e30H020 Heba;

PazIuuams OCHOBHbLE XAPAKMEPUCMUKY 3630 (pasmep, yéem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNePamypoll;

pasauyams eunome3swvl 0 npoucxodicoeruu CorHeuHoU cUcmembl.



