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[Iporpamma cocraBieHo Ha ocHOBe PenepalibHOM OCHOBHOHM 00I11€00pa3oBaTeIbHON MPOrpaMMBI 110 (hU3HUKE,

IlosicHuTeNbHAS 3aMIHCKA.

Pabouast mporpamma npeamera «®Dusuka » 1711 OCHOBHOTO 0011ero o0pasoBanus pa3padboTaHa Ha OCHOBE HOPMAaTHUBHBIX

JIOKyMEHTOB:
- ®exepanpHOro 3akona «0O0 obpasoannu B Poccuiickoit @eneparmm» (o1 29 mexadps 2012 r. Ne 273-D3).
- ®I'OC ocHOBHOrO 001IEr0 00pPa30BaHMs YTBEPKACH NMPpHKa3oM MUHMCTEpCTBa 00pa3oBaHus 1 Hayku PO «O0 yTBepkaeHNH
(henepambHOro rocyIapcTBEHHOI0 00pa30BaTEIBHOTO CTAaHIapTa OCHOBHOTO 00I1Iero o0pasoBanus» oT 17 mekadpst 2010 r. Ne1897.
- Ilpuxa3 MunucrepcTBa oopasoBanus 1 Hayku Poccuiickoii ®@eneparmm ot 27.12. 2011 1. Ne 2885 «O0 yrBepkaeHUH
denepaibHBIX NepeyHell yIeOHUKOB, PEKOMEHJOBAaHHBIX (JIOIYIIEHHBIX) K HCIIOJIb30BAHUIO B 00pa30BaTEILHOM MPOLIECCE B
00pa30BaTENbHBIX YUPEKICHUIX, PEATU3YIONIMX MPOrpaMMBbl 00LIEr0 00pa30BaHUs M UMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIHIO.
- OO0 yrBepxnennu Canllun 2.4.2.2821-10 «CaHuTapHO-31THUIEMHOIOTHYECKUE TPEOOBAHUS K YCIOBHSM M OPTaHH3alnK 00y4eHHs B
oOpazoBaTenbHBIX yupexaeHusx» [loctanosienue [1aBHoro rocyjapcrseHHoro canurapaoro Bpada P® or 29.12.2010 Ne02-600
(3aperucrpupoBanMuntoctoM Poccuu 03.03.2011 «23290x.
- ITlpumepHoii paboueii mporpammsl 1o (usnke, B coorBeTcTBUM ¢ TpedoBanusmu k pesyabratam OOO, npecTaBieHHBIMH B
OIOC.
- ABTOpPCKOIi porpamMMel 1o TpenMery «husuka» 7-9 knaccel, nox penakuueit E. M. I'yrauk, A. B. [epbimikus.
- YpoBeHb paboueii mporpaMmbl — 0a30BbIH
- HanpaBnenHocTs paboueii nporpamMmsl — uist 7 — 9 Kitacchl
- Opranu3anys yueOHOro nporecca — KiiacCHO- ypodHast
- O6pazoBarenbHast 00J1acTh — (PU3UKA
- Cpok peayn3aiiuy MporpaMMbl- TpU rojia
KonuuecTBo yacoB — 2 yaca B HEAETIO

OopazoBarenbHas obnacts "OU3NKA" npencraiser oqHy U3 0a30BbIX 00pa3oBaTeIbHBIX 00J1ACTEl OCHOBHOI'O O0OIIEro
obpazoBanusi. Ee ponb B crcTeMe MIKOIBHOr0 00pa3oBaHus 00yCIIOBIIEHa KITFOYEBOM POIbI0 PU3MYECKUX 3HAHUH B COBPEMEHHOM
Hay‘-lHOﬁ KapTUHE MHpPaA, Ba&XKHbBIM 3HAUYCHUEM q)HSI/IquKI/IX 3HAHUU JUIsT OCBOCHHUS BCEX €CTECTBECHHBIX HAYK U TEXHUKH, 6OJ'IBLHI/IMI/I
BO3MOXXHOCTAMH (bI/ISI/IKI/I JUIST UHTEJIJICKTYaJIbHOI'O pa3sBUTHUA yUallIuXcCs.

[pennaraemas pabouas mporpaMma pazpaboTaHa Ha OCHOBE paboueill MporpaMMBI 1o (PU3UKE, B COOTBETCTBHU C
TpeboBanusimu k pesynbratam OO0, npencrasieHHsiMu B @T'OC, aBTOpCcKoil mporpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHusl.
®dusuka. 7-9 kiaccol. ABropsl: A.B. Ilepobiukun, H.B. ®unonosuu, E.M. I'yrauk (Pusuka. 7-9 kiaccel: paboune nporpamMmabl / COCT.
E.H. TuxoHoga. - 5-e u3a. nepepad. - M.: Ipoda, 2015)

[Iporpamma paccuurana Ha 68 yac/ron (2 yac/Heq.) B KaXIIOM KJIacCce B COOTBETCTBHUHU C ['0/TOBBIM KaJeHIAPHBIM Y4eOHBIM
rpagukoM paboThl mikosbl Ha 2021-2022 y4eOHblid TOll K COOTBETCTBYET y4€OHOMY IUIAHY IIKOJIBI.
OcobenHocTH paboueil MporpaMmBbl 110 MPEAMETY.

JlaHHas mporpaMma cocTaBjIeHa Ha OCHOBE OCHOBE (helepanbHOr0 ToCyapcTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTA
OCHOBHOT'O 00111ero 00pa3oBaHus, MPUMEPHOIT paboueil mporpaMmsbl 1o (pHU3HMKe, B COOTBETCTBHU ¢ TpeOoBaHUSIMU K pe3ysibTaTaM
00O, mpexncrasienasiMu B @I'OC, nmporpaMMbl 0cHOBHOTO ob1iero oopasoBanus. dusuka. 7-9 knaccel. ABTopsl: A.B. Ileprimikum,
H.B. ®unonosuy, E.M. I'yrauk (dusuka. 7-9 kiaccel: padoune nporpammsi / coct. E.H. TuxoHoBa. - 5-e m31. nepepad. - M.: [Ipoda,
2015).

IIporpamma opueHTHpOBaHA Ha HCIIOIb30BaHHUE YUeOHHKA!

- ®usuka 7 kiace: aist odmeodpaszosar. yupexkaenuit/ A.B. Tlepeimkun.- M.: JIpoda, 2017.Kypc ¢pusuku paccunran Ha 68 dacos (2
4 B Hegenro). JJaboparopHsix paboT:11, KOHTPOIBHBIX PaOOT:6.

- ®usuka 8 wiace: amst obmeodpaszosar. yupexaenuit/ A.B. Tlepeimkun.- M.: JIpoda, 2017.Kypc ¢pusuku paccuuran Ha 68 yacoB (24
B Hezenio). JlabopaTopHbIX padot: 11, KOHTPOIBHEIX paboT:7.

- 9 xiacc:JlabopaTopHBIX pabOT:S, KOHTPOIBHBIX padoT: 8.

V3MeHeHns1, BHECEHHBIE B YIEOHYIO IPOrpaMMy.

B pabouyro mporpamMmy 7 Kitacca BHECEHBI KOHTPOJIBHEIE paboTHI 1o TeMaM. U3 pe3epBa nobaBieHsl: Ha TeMy «Du3nka u
¢br3HUeckre MeTo Il H3ydeHus MpUpoabD» 1 yac; Ha TeMy «/laBieHue TBEPIBIX Tel, )KUIKOCTEH U ra3oBy» 2 yaca; Ha TeMy «Pabora n
MOIITHOCTh. DHEPTHUsH) 24aca.

B pabouyro mporpammy 8 Kiracca BHECCHBI KOHTPOJIBHBIE paOOTHI 110 TeMaM. M3 pe3epBa H0OaBICHBI: HA TEMY « DJIEKTPHIECKUE
sIBIIEHIS» | gac.

B pabouyro nporpammy 9 Kiracca BHECECHBI KOHTPOJIBHBIE paOOTHI IO TEMaM.

Henu u3ydeHus QU3UKA B OCHOBHOH IITKOJIE CIIEAYIOIINE:

- YCBOCHHE YYaIMHUCS CMBICIIA OCHOBHBIX HAYYHBIX MOHITHI 1 3aKOHOB (DM3HKH, B3aMMOCBSI3U MEXIY HUMH;

- (OpMHUpPOBAHHE CUCTEMBI HAYIHBIX 3HAHUH O IPUPOAE, €€ PYHIAMEHTANBHBIX 3aKOHAX ISl IOCTPOSHMS TPEICTaBICHHS O
(u3nIecKoil KapTHHE MUPA;

- CHCTeMaTH3aIys 3HaHWH 0 MHOrooOpa3nu 00BEKTOB U SIBICHUH MPUPO/IBI, O 3aKOHOMEPHOCTSIX MPOIIECCOB U O 3aKOHAX (DU3UKH
JUTSL OCO3HAHUSI BOSMOXKHOCTH PAa3yMHOT'O MCTIOJIb30BAHUS IOCTY)KEHUH HAYKH B AIbHEHIIEM Pa3BUTHH [TUBHIN3ALINH;

- (opMHupoBaHHE YOKIECHHOCTH B TIO3HABAEMOCTH OKPY’KAIOIIET0 MHUpPa U JIOCTOBEPHOCTH HAyYHBIX METOJIOB €0 N3YUCHUS;
-OpraHu3anyus SK0JI0rMIeCKOro MBIIUICHHS ¥ IEHHOCTHOI'O OTHOIICHUS K TIPUPO/IE;

-pa3BUTHE MO3HABATEIBHBIX HHTEPECOB U TBOPUECKHUX CIIOCOOHOCTEH yJaluXcsl, a TAKKe HHTEPECca K PaclIupeHHIo U YIIyOIeHHIO
(U3MUEeCKNX 3HAHWH.

JlocTikeHne 3THX meneil o0ecrieunBaeTcst pelieHHeM CIeayOMnX 3a1a4:



- 3HAKOMCTBO YYaIIUXCS C METOZOM HAayJIHOTO IMIO3HAHUS U METO/IaMH HCCIIE0BaHNS OOBEKTOB M SIBICHHUH ITPHPOJIBI;
-TIpHOOpETEeHNE yYalMMHUCS 3HAHUH O MEXaHIMYECKUX, TEIUIOBBIX, SJIEKTPOMAarHUTHBIX M KBAHTOBBIX SIBIEHUSAX. DH3NIECKIX
BEIMYMHAX, XaPAKTEPU3YIOIINX 3TH SBJICHUS;
-(opMHpOBaHKE Y yJAIIMXCsl YMEHHH HAOIIOAaTh IPUPO/IHbIE SIBICHHS U BBITIOIHATH OTIBITHL, JJAOOpaTOpHBIE PadOTH U
9KCTIEPUMEHTAJILHBIE UCCIIEA0BAHNUS C UCIIOIb30BaHNEM N3MEPHUTENBHBIX TIPHOOPOB;
- OBJIQJICHHE YYaIIUMHUCS TAKUMH OOIIIEHAYIHBIMU ITOHATHSIMH, KaK IIPUPOJHOE SIBICHHUE, SMIMPUIECKH YCTAaHOBIICHHBIN (axT,
npo0GJiemMa, TUIO0Te3a, TEOPETHIECKUI BBIBOJI, PE3yNIbTAaT IKCIIEPUMEHTAIBHON TIPOBEPKY;
-[IOHUMaHUEe YJalluMUCS OTJIMYNI Hay9IHBIX JaHHBIX OT HEMPOBEPEHHOM NH(OpMAaIHK, IEHHOCTH HAYKH JJISl YIOBJIETBOPEHUS
OBITOBBIX, MPOU3BOJICTBEHHBIX M KYJIBTYPHBIX IIOTPEOHOCTEH YeloBeKa.
®opMbl, METOJIBI, TEXHOJIOTUH O0YUIEHUSI U PEKUM 3aHSITHH.
a) Ypok u3y4eHus: HoBoro matepuana. Croga BXOIAT BBOIHAS U BCTYIUTENIbHAS YaCTH, HAOIIOICHUS M COOp MaTepPHAJIOB - KaK
METOMYECKHE BAPUAHTHI YPOKOB:
Bunpl:  ypok-neknusi, ypok — 6ecenia, ypokK ¢ UCIIONb30BaHnEM ydeOHOro BuaeopuiibMa, ypok TeOPETHUECKHUX WIIN TIPAKTUIECKIX
CaMOCTOSITENLHBIX paboT (MCCIIEeA0BATENbCKOrO THIIA), YPOK CMELIaHHbIH (COueTaHne Pa3IMuHBIX BUJIOB YPOKa Ha OTHOM YPOKE).
0) YpOKH COBEpIICHCTBOBAHUSI 3HAHHUH, YMEHHI 1 HaBbIKOB. Cro/la BXOJIT YPOKH (hOPMUPOBAHUSI YMEHHI 1 HABBIKOB, 11€JIEBOTO
MIPUMEHEHHUST YCBOGHHOT'O | JIp.:
Bunbl:  ypok camocTosITENbHBIX paboT, ypok-nadopaTopHas paboTa, ypoK MPakTHUECKHX padoT, YPOK-3KCKYpPCHsI, CEMUHAP.
B) Ypok 0000mienus u cucremarnsaiyi. CroJia BXOAST OCHOBHBIE BHJIBI BCEX IISITH THUIIOB YPOKOB!
- YPOK-CEMHUHAp, YpOK-KOH(EpeHIIHs, THTErPUPOBAHHBIN YPOK, TBOPUECKOE 3aHSTHE, YPOK-IUCIYT, YPOK-ZEI0Bas/poeBas urpa.
r) YPOKH KOHTpOJIS, ydeTa U OLEHKU 3HAHWH, YMEHUI U HaBBIKOB:
Bunpl: - ycrHas ¢opma npoBepkH ((ppOHTaIbHBIN, MHIUBHYAIBHBIH U TPYIIIIOBOW ONPOC), MUCbMEHHAs MPOBEPKa, 3ayerT,
3a4yeTHbIe MPAKTHYECKUE U J1TA0OpaTOpHbIE paObOThI, KOHTPOJIBbHAS (CAaMOCTOSsITENbHAs) paboTa, CMEIIaHHBIH YPOK (COYeTaHue Tpex
HIEPBBIX BUJIOB), YPOK-COPEBHOBAHUE.
1) KoMOuHMpOBaHHBIE YPOKH: HA HUX PEIIAIOTCS HECKOJIIBKO TUIAKTUYECKHX 3a/1ad.
Hcnonb3yemble TEXHOIOTUU:
- npobneMHoe o0yueHue (poOJIeMHBIE JIEKIIUH, TPOOIEMHbIE CEMUHAPHI);
- IPOEKTHOE 00y4EHUE;
- MO3TOBOH IITYpM (ITUCBMEHHBII MO3TOBOH IITYPM, HHAMBUIYAIbHBIH MO3TOBOH IITYPM);
- TEXHOJIOTHH Pa3BUTHS KPUTHUECKOIO MBIIUIEHHS Yepe3 YTEHUE U MUCbMO;
- TEXHOJIOTUs OOYYEeHHUS CMBICIIOBOMY YTEHHIO Y4eOHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;
- TPEHUHTOBbIC TEXHOJIOTUH (KOTHUTUBHBIC TPEHUHIN);

TEXHOJIOTUS MHTEHCU(HKALIMU 00y4YEHHS Ha OCHOBE CXEMHBIX M 3HAKOBBIX Mozienel yueOGHOro MaTepuaa.
Jloruueckue CBsI3U JaHHOTO MPEAMETa ¢ OCTalbHBIMU IPEIMETaMH.
Jns perienus 3axad GopMUPOBAHMSA OCHOB HAYYHOI'O MUPOBO33PEHUS, Pa3BUTHSI HHTEIIEKTYaIbHBIX CIIOCOOHOCTEH 1
MI03HABATENbHBIX HHTEPECOB IIKOIFHUKOB B MPOLIECCe N3ydeHNs (PU3MKH OCHOBHOE BHUMAHHUE YACIAETCS 3HAKOMCTBY C METOAAMH
Hay4HOT'O II03HAHHs OKPYXKAIOIIEro MUpa, TOCTAaHOBKE MP00JIeM, TPEOYIOIIMX OT 00yJaroLXCs CaMOCTOATEIbHON AEATENLHOCTH IO
ux pazpeuieHno. O3HaKOMIIEHHUE IIKOJIbHUKOB ¢ METOAAMHU HAyYHOTO TIO3HAHUS MIPEATNOIaracTcs IPOBOANTD MPU U3YUEHHUHU BCEX
pa3zenoB Kypca (pU3UKH, a He TONBKO IPH M3YYEHUH CIIeHHaIbHOro pasnena «Ousuka u pu3ndeckue MeTOAbl U3y4eHUs IPUPOIBI».
Cpoku peanuzanuu padboyeil porpaMmsl 3 roja.

OO0umasi xapakTepucTUKA y4eOHOr0 mpeaMera.
B cootBercTBHY ¢ Y4EOHBIM IDTAHOM Kypcy (H3UKH IpeamecTByeT Kype «OKpyKalomuid MUp», BKIIOYAIOINI
HEKOTOpbIe 3HaHM U3 00JacT (u3nKH U actpoHoMun. OH3KKa Kak HayKa 0 HanOosee OOINX 3aKOHaX MPHPOJIBI, BEICTYIIAS B
KadecTBe y4eOHOro IpeMeTa B IIIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIa/l B CHCTEMY 3HaHMI 00 OKpyskatomeM Mupe. OHa pacKpbIBaeT
POJb HAYKH B SKOHOMHYECKOM U KYJIBTYPHOM Pa3BUTHH OOIIECTBA, CHOCOOCTBYET ()OPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHPOBO33PEHHSI.

I'ymanuTapHOE 3HaYeHHE (PU3UKK KaK COCTABHOM YacTh 00IIero 00pa3oBaHKs COCTOUT B TOM, YTO OHa BOOPYXKAET MIKOJbHUKA
HayYHBIM METO/IOM IO3HAHMS, TO3BOJISIOIINM MONTy4aTh 00bEKTHBHBIE 3HAHUS 00 OKPYXKAIOLIEM MHUPE C ITOCIEAYIOIIIM
NpUMEHeHHeM (PM3MYECKUX 3aKOHOB IS U3YUeHUsI XUMHH, Ononorny, Gusmdeckoit reorpadum, rexuonorun, ObX, B Texunke n
MOBCEIHEBHOMN XU3HU.

ObocuoBanue BeiOopa YMK Ha ocHOBe omcaHus yaeOHO-TT03HABATEIBHBIX U YAeOHO-TIPAKTHICCKHUX 33124, PEIIaeMbIX FM.

[IpencTaBneHHBI KOMIUIEKT SIBJISIETCSI HOBBIM IO CBOEMY COZIEpXKaHUIO U 0 oopmienuio. Ero mosBienne  00ycIOBIEHO
HECKOJIbKUMH NPUYUHAMH 1 TIPEXK/IE BCETO €r0 METOIUYECKUMHU U AUAAKTHIECKUMH 0COOCHHOCTSIMU.
BeiOpanseIii moaxon K 0T00py MaTepraa Uil  TTO3BOJISICT OCYIIECTBUTH IEPBOHAYAIBEHOE 3HAKOMCTBO O0YUArOIIUXCSI ¢ OCHOBAMH
(M3HUKH, TTOTyINTh OTBETHI HA BOIPOCHI: YTO TaKOE (DU3HUKA, KaKyl0 00IacTh AEATEIbHOCTH OHA U3yJaeT, KaKue METOIbI OHa
HCTIONB3YeT IIpH 3TOM? DTO CIIOCOOCTBYET Pa3BUTHIO MX ITO3HABATEIBHOTO HHTEPECA, MPEIOCTABISAET M BO3MOXXHOCTh OOJbIIIe
TIOJTE30BATHCS PAa3HOOOPA3HBIM (PM3HMUECKUM 000pYIOBaHHEM Ha ypoKax (M3MKH, 3HAKOMHUT ¢ O0JIee IHPOKUM U Pa3HOOOpa3HBIM
KPYTOM SIBJICHHH OKpY’KaroIeH ux >kn3Hu. [1pu n3ydeHnn 3Tux sSBJIEHUH B ropas/o OoJbIIei cTereH:n OyIeT NCTIONb30BaH U UX
KM3HEHHBIN OTBIT.

Crenyer TakKe OTMETHTB, YTO JAHHBIN y4eOHBII KOMIUIEKT:
- OTJINYAETCS YSTKHUM, JJAKOHWYHBIM H3JI0KEHHEM MaTeprajia ¢ pa3eleHHeM Ha CMBICIIOBBIC JT03HI;



- MaKCHMaJIbHOE BHUMAHHUE YAEIAETCS U3JI0KEHNIO (PU3NIECKHX SBJICHUH, MX WUTIOCTPALMH U MIPAKTHYECKUM TIPHIIOKEHUSIM,
HanpuMep, 0oJee IOJIHO pacCMaTPUBAIOTCS aCTPOHOMHUYECKHE SIBIICHHS;

- COKpAIIEH TeOPETHYECKNI MaTepHal, B TO XKe BpeMs 0c000e MECTO OTBOJIUTCS JIAOOPaTOPHEIM PadOTaM, TaKk KaKk OCHOBHBIM
METOJIOM M3Y4EHHs IIPUPOIHBIX SIBJICHUH B (DU3UKE SBISIETCS IKCIIEPHUMEHT, KOTOPBIH 00y4Jarommuecs IpOBOIAT Kak Ha ypoKax, Tak U
JI0Ma;

- HOBBIE TEPMUHBI, (POPMYJIBI, ONIPEAEIECHHSI B TEKCTE BBIJEICHBI )KUPHBIM MPUQTOM, MaTepHal naparpadoB WLTIOCTPUPOBAH;
COIOCTABJICHUE PUCYHKA M TEKCTa B YU€OHHUKE MTO3BOJISIET JIyUIlIe IOHSTh HAIIMCAHHOE;

- JUTS 3aKpeIIeHHs MaTepraia 00yJaroyMcs IPEI0CTaBIISIeTCS! BO3MOKHOCTD BBITIOJIHUTH 33JaHUS, TIPUBEIICHHBIE B KOHIIE
naparpagoB: HEKOTOpBIE U3 HUX MPEACTABISIOT CO001 BOIIPOCKHI, IPU OTBETE Ha KOTOPBIE HY)KHO OOBSICHUTS SIBIICHUE; PYTHe
c(hOpMyIHPOBaHEI B BUAE 33/1a4, B KOTOPBIX TPeOyeTCsl ONPEAEIUTh HEKOTOPYIO (PU3NUECKYIO BEJTMYHHY HCITOIb3Ys H3ydeHHbBIE
(OpMYJIBI M 3aKOHBI; TAK)KE BKIIFOUSHBI TpaIecKe 3a1a4, Tpe/roararoiiie NOCTpPOeHNE U aHaIn3 Tpaduka; U, HAKOHEIl, 3a/1aHHs
9KCIIEPUMEHTAIBHOTO XapaKTepa, MPEATONaraonye BIOJHEHHE SKCIIEpUMEHTa U HaOJIOICHUH.

Hanuuue Takoro O6IJ_II/IpH01"O Matepuajia nmo3BOJIACT UCIIOJIb30BATh Z[aHHHﬁ y‘le6HI/IK KakK B 06LH€O6pa3OBaTeJ'H)HLIX KjlacCax, TaKk U
B KJIaCcCax C yl"J'Iy6J'IeHHLIM HU3YUCHHEM NTPEAMETA, a TAKKC MMPOBOAUTH AOMOJHUTEIIbHBIC 3aHATUA 1JIs1 HIKOJIbHUKOB, ITPOSABUBLINX
HUHTEPECC K U3YYCHUIO (l)I/ISI/IKI/I.

OnucaHue MecTa npeaMeTa B y4eGHOM IUIaHe.
Bpewmst uzyuenus: 7-9 xnacce (3 roaa)
Peanuzyercs 3a cuer yacoB 0a3UCHOro yueOHOro IIaHa
KonuyecTBo 4acoB: B HENENIO - B OCHOBHOM IIKOJIE OTBOJAUT 2 y4eOHbBIX Yaca B HEJEI0 B TeueHue 1.
Ka)kKA0ro roza o0ydeHnus, Bcero 204 ypoxka.
Ilnannpyemble pe3yabTaThl H3y4eHHUsI Kypca Gpu3uKm.
[Tporpamma obecrieunBaeT JOCTIKEHUE CIEAYIOINX JHYHOCTHBIX Pe3yJIbTaTOB OCBOCHHH 00pa30BaTeIbHON MPOrPaMMbI
OCHOBHOT'0 00IIIETO 00Pa30BaHUs yJaluxcs;
- y6e)KlleHHOCTb B BO3MOXHOCTHU MMO3HAHUA NIPHUPOJbI, B HCO6XO}II/IMOCTI/I Pa3syMHOIo UCIOJIb30BaHUA )IOCTI/I)KeHI/Iﬁ HayKHu 1
TEXHOJIOT UM JJIA HaﬂbHeﬁHJCFO Pa3BUTHUA YE€JIOBEYCCKOT'O 06L[IGCTBa, YBaXXCHUE K TBOpLAM HaYKHU U TEXHUKH, OTHOLICHUE K q)HSI/IKe
KaK 3JIEMEHTY O0L1e4esI0BEUYECKOH KYIbTYPHI;
- CaMOCTOATENBHOCTD B IPUOOPETEHUN HOBBIX 3HAHUH M NPAKTHYECKUX YMEHUIL;
- TOTOBHOCTH K BBIOOpY JKU3HEHHOT'O ITyTH B COOTBETCTBUH C COOCTBEHHBIMH MHTEPECAMH U BO3MOXXHOCTSAMH;
- MOTHBauus 00pa3oBaTeIbHON NEATEIBHOCTH MIKOJIBHUKOB HA OCHOBE JINYHOCTHO OPUEHTHPOBAHHOI'O MTOAX0/a;
- (opmupoBaHue IEHHOCTHBIX OTHOIICHHUH APYT K IPYry, YUUTENIIO, aBTOpaM OTKPBITUI U H300peTeHuil, pe3yabraTaM o0ydeHusI.
MeTtanpeaMeTHbIe pe3yIbTAThI:
- OBJIaJCHHE HaBBIKAMU CAMOCTOATEIBHOIO MPHOOPETEHNSI HOBBIX 3HAHUM, OpraHU3alMK yIeOHOH AeSTeNbHOCTH, IOCTAHOBKH
Lesiel, IIIaHUPOBAHKS, CAMOKOHTPOJIS U OLICHKU PEe3y/IbTaTOB CBOEH EATENIbHOCTH, YMEHHAMH NIPEIBUIETh BO3MOKHBIE PE3YIbTAThI
CBOUX JIEHCTBUI
- T[OHMMAaHHE Pa3InYui MEXAY UCXOOHBIMH (DaKTaMH ¥ TUIIOTE3aMH ISl UX OOBSICHEHUS, TEOPETHIECKUMH MOJEIISIMU U PeaIbHBIMH
00BEKTaMH, OBJIaJICHHE YHUBEPCAILHBIMYI Y4eOHBIMH ASHCTBHUSAMHU HA IPUMEPAX TUIOTE3 IS OOBSCHEHHUS U3BECTHBIX (DaKTOB H
9KCTIEPUMEHTANIBHOM MPOBEPKU BBIIBUIAEMBIX THIIOTE3, Pa3pabOTKH TEOPETUUECKUX MOJIENIEH MPOLIECCOB WIIN SIBIICHNUI;
- (opMuUpoBaHHE YMEHHI BOCIPUHUMATD, IIepepadaThiBaTh U MPEABIBISATh HH(POPMALIUIO B CIIOBECHOH, 00pa3HO, CHMBOJIHYECKON
(dopmax, aHATM3UPOBATH U NepepadaThIBaTh MOMYIEHHYIO HH(POPMAIHIO B COOTBETCTBHY C IMIOCTABICHHBIMH 331a49aMH, BBIIEIATh
OCHOBHOE COJIEp KaHHE IPOIUTAHHOI'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha TIOCTABJICHHBIE BOIPOCH! U U3/1arath €ro;
- TPHOOpPETEHHE OIBITA CAMOCTOATENBHOIO MONCKA, aHaIu3a ¥ 0TOOpa NHGOPMAIMH C UCIIOIb30BaHUEM PAa3IUYHBIX HCTOYHHKOB
HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH I PEIICHNS II03HABATENBHBIX 33/1a4;
- Ppa3BUTHE MOHOJIOTUYECKON U ANAIOTHIECKON PedH, yMEHHS BBIpa’kaTh CBOM MBICIH U CIIOCOOHOCTH BBICITYIIMBATH COOECENAHNKA,
MIOHUMATh €r0 TOUKY 3pEHHMs, IPU3HABATH IIPABO APYroro YeoBeKa Ha HHOE MHEHUCE;
- OCBOCHHE ITPUEMOB JICHCTBHUI B HECTAHJAPTHBIX CUTYaLMSIX, OBJIAJACHHUE SBPUCTHIECKUMH METOJAMH PEIICHUS TPo0IeM;
- ¢(opmupoBanue ymeHuii paboTaTh B IPYIIIE C BBHITOTHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IPEICTaBISATh U OTCTANBATH CBOU
B3IIABI M YOKICHUSI, BECTH JUCKYCCHIO.
IIpeameTHbIe pe3yabTaThI:

- 3HaHUS O NPUPOIE BAXKHEHIINX (PU3NUECKUX SBICHUN OKPY)KAIOIIEro MUpa ¥ IOHUMaHNE CMbICTa (PU3NIECKUX 3aKOHOB,
PaCKpBIBAIOIINX CBS3b N3yYCHHBIX SIBICHUI;

- YMEHHs MOJIb30BATHCSI METOJaMH HAyYHOTO HCCIIEOBAHMS SIBICHHUN PUPO/IBI, TIPOBOJUTE HAOIIOICHHS, IUTAHUPOBATH U
BBINOJTHATH SKCIIEPUMEHTHI, 00pabdaThIBaTh PE3YAbTATH H3MEPEHHH, TPEACTABIISAT PE3YAbTATH M3MEPEHHI C IOMOIIBIO TaOJIHIL,
rpadukoB u HopMyIr, O0HAPYKUBATH 3aBHCUMOCTH MEXTy GU3MICCKUMHU BEIIMIMHAMH, OOBSCHATH TIOTYICHHBIE Pe3yIbTaThl
JIeTTaTh BBIBOBI, OLICHUBATH TPAHMUIIBI TOTPETHOCTEH PE3yIbTaTOB M3MEPEHHH;

- YMEHHs PUMEHSTH TEOPETUIECKHE 3HAHNS 110 (PU3MKe Ha MPAKTHUKE, PemaTh (GU3NUECKUe 3aa9l Ha TPUMEHEHNE MTOTY9IEeHHBIX
3HAHUN;

- YMEHHs U HaBBIKH IPUMEHSTH ITOJydeHHbIE 3HAHWS I O0BSCHEHHS IPUHIIUIIOB JICHCTBHS Ba)KHEHWIINX TEXHUIECKHX YCTPOMCTB,
peLIeHus MPaKTHUECKHX 3a/1a4 MTOBCETHEBHON KN3HH, 00ecriedeHns1 0e30IacHOCTH CBOCH KHU3HH, PAlMOHATIBHOTO
TIPUPOONIONB30BAHNS M OXPaHbI OKPY)KAIOIIEH Cpenbl;



- (opMupoBaHHE YOSKICHHUS B 3aKOHOMEPHOH CBS3M M NTO3HABAEMOCTH SIBJICHUH MTPUPOJIBI, B OOBEKTUBHOCTH HAyYHOT'O 3HAHUS, B
BBICOKOW IIEHHOCTU HAYKU B Pa3BUTHH MaTEpUAIEHON U JyXOBHOM KyIbTYpHI JTIOAEH;
- Ppa3BUTHE TEOPETHIECKOI0 MBIIUIEHHS Ha OCHOBE (DOPMHUPOBAHMUS YMEHHUI yCTaHABIMBATh (QAaKThI, pa3InyaTh MPUINHBI 1
CJIE/ICTBHS, CTPOUTH MOJIEIH U BBIABUTATh THITOTE3BI, OTBICKUBATh U (hOPMYITHPOBATH JOKAa3aTENbCTBA BBIABHHYTHIX TUIIOTES,
BBIBOJIUTD U3 3KCHEPUMEHTAIBHBIX ()aKTOB U TEOPETHUECKHUX MOJieiel (PH3MIEeCKne 3aKOHBL;
- KOMMYHUKAaTUBHBIE YMEHHS JOKJIAAbIBATh O PE3YyNbTaTaX CBOETO UCCIIEIOBaHMs, y4aCTBOBATh B JUCKYCCHHU, KPATKO U TOUHO
OTBEYaTh Ha BOIPOCHI, UCIIOIB30BaTh CIIPABOYHYIO JIUTEPATYPY U IPpYrie UCTOYHUKH HH(POPMAIHH.

Bonee neranbHO IutaHUpyeMbIe Pe3yabTaThl 00YUEHHUS MIPEACTABICHBI B TEMaTHYECKOM TUIAHUPOBAHHH.
MexaHnueckue IBICHUS
BeImyckHuK HayduTCs:
* pacro3HaBaTh MEXaHUUYECKUE SIBJICHUSI U OOBSICHATH HA OCHOBE MMEIOIMXCS 3HAHUH OCHOBHBIE CBOMCTBA MJIHM YCJIOBUS MPOTEKAHHS
9THX SIBJICHHI: paBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBIKEHUE, CBOOOTHOE Ma/IeHHE TeNl, HEBECOMOCTh, PABHOMEPHOE
JIBIDKEHHE IO OKPYKHOCTH, HHEPIHS, B3aUMOIEHCTBYE TeN, epeiada TaBICHUS TBEPABIMU TellaMHU, )KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOe JaBiieHue, IUIaBaHUe Tell, pABHOBECHE TBEP/BIX Tell, KojieOaTelbHOe IBIKEHUE, PE30HAHC, BOJTHOBOE JABHKEHHE;
* OMUCHIBATh U3YYEHHBIE CBOMCTBA TEJI U MEXaHHMYECKHUE SIBICHHS, HCTIONIB3Ys (PU3MUECKHE BEJIMYMHBL: IIYTh, CKOPOCTh, YCKOPEHUE,
Macca Tela, IVNIOTHOCTh BELECTBa, CUIIA, AABJICHUE, UMITYJIBC TEJla, KHHETUUECKAasi SJHEPrus, IOTEHIMAJIbHAs SQHEPIUsl, MEXaHUYECKast
pabora, Mmexannueckas momiHocTb, KIT1J] mpocroro Mmexannsma, cuiia TpeHHs, aMIUTUTY/ia, IEPHOJ] M YaCcTOTa KOIEOaHU, JTHHA
BOJIHBI U CKOPOCTh €€ pacipoCTpaHEeHUsI; ITPY ONMCAHNH MTPABUIIBHO TPAKTOBATh (PU3NYECKHIA CMBICI UCTIONBb3YEMbIX BETUUUH, HX
0003HAYEHHMS ¥ €IMHUIIBI I3MEPEHHS, HAXOAUTH ()OPMYIIBI, CBSI3BIBAIOLIHE TAHHYIO (PU3UUECKYIO BEJIMUYUHY C IPYTMMHU BETHYHMHAMM;
* aHAJTM3UPOBATH CBOMCTBA TEJl, MEXaHMYECKHUE SIBJIICHHS M MTPOIIECCHI, UCTIOB3Ys (PU3NYECKHe 3aKOHBI U MPUHIIMIIBL: 3aKOH
COXPaHEHMsl SHEPTUH, 3aKOH BCEMUPHOT'O TANOTEHUs, paBHoAecTBYromas cuia, I, II u Il 3axonsl HeroTOHA, 3aKOH COXpaHEHHUSI
UMITyJIbca, 3akoH ['yka, 3akoH [lackais, 3akoH ApXumesa; Ipy 3TOM Pa3INyaTh CJIOBECHYIO ()OPMYITHPOBKY 3aKOHA H €ro
MaTeMaTUYECKOE BBIPAXKECHHUE;
* pa3nuyaTh OCHOBHBIC NPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIENEi: MaTepHaibHas TOUKa, HHEPIHAIbHAs CHCTEMa OTCUETa;
* peliaTth 3aJlauu, UCIIONb3Ysl (PU3NUECKHE 3aKOHBI (3aKOH COXPaHEHHsI JHEPTHH, 3aKOH BCEMUPHOT'O TATOTEHHS, IIPHHIIMIT
cynepnosurmu cui, 1, II u 11l 3axonsr HeioToHa, 3aKOH COXpaHEHHUsI UMITyJIbCa, 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u
(bopMyIbl, cBs3bIBatONIME (PU3NUECKHE BETUUUHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tella, INIOTHOCTh BELIeCTBa, CHJIa, JIaBJICHHUE,
UMITYJIbC TeJIa, KHHETUYECKasi SHEPT s, MOTEHIAIbHAs HEPTUsl, MeXaHu4ecKast paboTa, MexaHn4yeckas: MomHocTs, KIIJ[ nmpocroro
MeXaHU3Ma, CHJIa TPEHMS CKOJIBXKEHHS, aMIUIUTY/a, IEPUOA U YacToTa KoJieOaHUH, JUIMHA BOJIHBI U CKOPOCTb €€ PacpOCTpaHEHUs):
Ha OCHOBE aHaJIM3a YCIOBHS 3a/laull BBIACIATH (PU3NUECKHE BETMIUHBI U (GOPMYIIbl, HEOOXOIUMBIE JUIsl €€ PeIleHus, U IPOBOAUTD
pacy€rsl.
BBINYCKHUK ITOIYYUT BO3MOKHOCTh HAYUUTBCS:
* UCIIONB30BATh 3HAHMUSA O MEXaHWYECKUX SIBJICHHUAX B IIOBCEIHEBHON JKU3HU IS 00ecIieueHns 0e30MacHOCTH MpU OOpaIleHUH C
npuOOpaMy M TEXHUYECKUMH YCTPOICTBaMHU, I COXPAHSHUS 3J0POBbsI U COOMIOAEHHST HOPM SKOJIOTHYECKOTO TIOBEICHHUS B
OKpYXaloLIEN cperne;
* IPUBOJUTE IPUMEPHI IPAKTHYECKOTO UCTIONB30BAHNS (PU3NUECKUX 3HAHUH O MEXaHHYECKHX SBJICHUAX U (PM3NYECKUX 3aKOHAX;
HCIIONB30BAaHMS BO30OHOBIISIEMBIX HCTOUHHKOB SHEPTUH; KOJIOTMUECKUX ITOCIIEACTBUI UCCIIeI0BaHNS KOCMHYECKOr0 IPOCTPAHCTBA;
* pa3MYaTh ITPAHMLBI IPUMEHUMOCTH (PH3UYECKHUX 3aKOHOB, IOHMMATh BCEOOIIMiT XapakTep QyHIaMeHTaIbHBIX 3aKOHOB (3aKOH
COXpaHEHMs] MEXaHUYECKOM SHEPTUM, 3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOH BCEMHPHOI'O TATOTEHUs) M OTPaHUIEHHOCTh
HCTIONB30BaHMUs YaCTHBIX 3aKOHOB (3aKoH ['yka, 3akoH Apxumena u Ip.);
* mpuéMaM IOoncKa 1 HOPMYITHPOBKH JOKA3aTeIbCTB BBIABUHYTHIX TUIIOTE3 M TEOPETUUECKHUX BHIBOAOB Ha OCHOBE SMITUPHUYECKH
YCTaHOBJICHHBIX (haKTOB;
* HAXOJUTh aJEKBATHYIO MPEIIOKEHHOH 3a1aue (PU3NIEcKyro MOJIENb, pa3penaTs NpodiIeMy Ha OCHOBE MMEIOIIMXCSl 3HAHUH 110
MeXaHHUKe C UCIOJIb30BAaHUEM MaTEMaTHYECKOro anmapara, OlleHUBATh PeaJbHOCTh MOTYYEHHOT0 3HaYCHHs (PU3NYECKON BEITHYHHBL
TennoBble ABIEHUS
BrImyCKkHUK HayduTCS:
* pacro3HaBaTh TEIUIOBBIE SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOWCTBA MJIH YCIOBHS MPOTEKAHUS 3THX
SBJIEHHI: U Py3us1, n3MeHeHre 00bEMa Tell IPU HarpeBaHUU (OXJIaXIeHHH ), OONbIIas CKUMAaeMOCTb Ta30B, Majlasi CKMUMaeMOCTb
JKUJIKOCTEN U TBEPIBIX TEIN; TEIUIOBOE PABHOBECHE, UCTIAPEHHE, KOHAECHCALNS, IUIABICHNE, KPUCTAUIN3ALHs], KUIICHHE, BIIAXXKHOCTD
BO3/1yXa, Pa3IMIHbIE CIIOCOOBI TETIONEepeayy;
* ONMMCHIBATh U3YYEHHBIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, NCTIONB3Ys (PM3MIECKUE BEINYNHBI: KOIMUECTBO TETIOTHI, BHYTPEHHSS
SHEPTH, TEMIIEPATYPa, YAEIbHasl TEIIOEMKOCTh BEIIECTBA, YACbHAs TETUIOTA TUIABJICHNS M TapooOpa30BaHMs, yIelbHasI TETIOTa
CropaHusl TOIUTNBA, KO3()(H)UIMEHT TOJIE3HOTO JEHCTBHS TEIUIOBOTO IBUTATEIS; IPH ONMMCAHUH NPaBIIBHO TPAKTOBATh (DHU3MUECKUI
CMBICIT HCHIOJTb3YEMBIX BETMYMH, NX 0003HAYECHUSI U SAMHUIIB N3MEPEHHSI, HAXOIUTh ()OPMYIIBL, CBS3BIBAIOIINE JAHHYIO (PU3NIECKYIO
BEIMYUHY C JPYTUMH BETUYHUHAMU;
* AaHAJU3UPOBATH CBOMCTBA TEI, TEILIOBBIE SIBIICHHS U MPOLIECCHI, HCIOIb3Ys 3aKOH COXPAHEHUS SHEPTHH; PA3JINYATh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA M €r0 MaTEMaTHIECKOE BBIPa)KEHHE;
* pa3nuyaTh OCHOBHBIE IPU3HAKH MOJEINEH CTPOSHHUS Ia30B, )KUAKOCTEW U TBEPABIX TE;
* pemIath 3a/1auu, UCIIONb3YsI 3aKOH COXPaHEHHS SHEPTHH B TEIIOBBIX MpoIieccax, (hOpMyIIbl, CBA3BIBAONINE (PU3NIECKHUE BETHIMHBI
(KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPTUs, TeMIIepaTypa, yJaelbHas TEIUIOEMKOCTh BEIIECTBA, Y/IeJbHas TEIUIOTa IIABICHHUS U
apooOpa3oBaHys, yAENbHas TETUIOTa CrOPaHusl TOIUINBA, KO3((UIMEHT ITOJIE3HOTO JACHCTBUS TEIUIOBOTO JIBUTATENs): HA OCHOBE
aHaJIM3a YCIIOBHUS 3a/1a4 BBIIENATH (PU3MUECKUE BENUIMHBI U (POPMYIIBbI, HEOOXOANMBIE IS €€ PeIIeHNs, ¥ IPOBOANTH PaCcUETHI.



BBIITyCKHUK ITOJTyYHUT BO3MOXHOCTh HAyIHTHCS:

* ACTIONIb30BaTh 3HAHKS O TETUIOBBIX SIBJICHUSIX B TIOBCEIHEBHOM KHU3HU ISl 00ecIeueH s 0€30MacHOCTH IpH 00palleHny ¢
pudopaMy M TEXHUIECKUMH yCTPONHCTBAMH, JJISI COXpaHEHHS 37I0pPOBbS M COOJIO/ICHNST HOPM 3KOJIOTMIECKOT0 TIOBEICHNUS B
OKpYXarolleH cpezie; NPUBOANTH IPUMEPHI IKOJIOTMIECKUX MOCIEeNCTBHI paboTh! nBuraTeseil BHyTpenHero cropanus (JIBC),
TEIJIOBBIX W THAPO3JIEKTPOCTaHIINIA;

* IPUBOJMTH IPHUMEPHI MPAKTHIECKOT'0 HCIONB30BaHUs (PU3NIECKIX 3HAHUH O TETUIOBBIX SIBIICHUSX;

* pa3nuyaTh TPAHULIBI IPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHMMATh BCEOOIIMHI XapakTep GpyHAaMEeHTAIBHBIX (U3HIECKUX
3aKOHOB (3aKOH COXPaHEHUsI SHEPTHH B TEILTOBBIX MPOIECCaX) U OrPaHUUCHHOCTD UCTIONH30BAHHS YACTHBIX 3aKOHOB;

* mpuéMaM Noucka 1 (POPMYIMPOBKH JIOKA3aTENbCTB BBIABHHYTHIX TUIIOTE3 U TEOPETHUECKUX BHIBOJIOB HA OCHOBE SMIIMPHYECKU
YCTaHOBJICHHBIX (DaKTOB;

* HAXOJUTh aJICKBATHYIO MPEIOKEHHOM 3a/1aue prU3nIecKyro MoJielb, pa3penars npodieMy Ha OCHOBE UMEIOIINXCsl 3HAHUH O
TEIJIOBBIX SIBJICHUSIX C UCIIONB30BaHUEM MaTEMaTH4ECKOT0 anrapara 1 OlleHHBaTh PeaJbHOCTH MOTYUYEHHOTO 3HAUCHUST PU3NIECKOMN
BEJNYMHEIL.

DJIeKTpUYECKHe 1 MArHUTHBIE SBJICHUS

BBbITycKHUK HAay4HUTCS:

* pacro3HaBaTh 3JIEKTPOMATHUTHBIC SIBIICHUS] U OOBSICHATh Ha OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA HJIH YCIIOBHS
MIPOTEKAHUS ITUX ABJICHUMN: dJIEKTpU3aLUs TeN, B3aUMOJICCTBUE 3ap4/10B, HarpeBaHUE MIPOBOJAHNKA C TOKOM, B3aMO/IeiicTBHE
MarHuTOB, DJIEKTPOMArHUTHAS HHAYKIIUS, IEWCTBHE MAarHUTHOT'O TTOJIsl HA TIPOBOJHUK C TOKOM, IPSIMOJIMHEIHOE PaclpoCTpaHEeHHe
CBeTa, OTpa’KE€HNE U MPEIOMJIEHNE CBETa, IUCIIEPCHS CBETA;

* ONMUCHIBATh U3YYEHHBIE CBOMCTBA TEJ U AIEKTPOMAarHUTHBIE SBJICHUS, UCTIOB3Ys (PU3NUYECKUE BEINYMHBI: SJIEKTPUUECKHH 3apsi,
CHJIa TOKa, 3JICKTPUYECKOE HAMPSDKEHHE, AIEKTPHUECKOE COMTPOTUBIICHHE, YIEIbHOE COMPOTUBIICHHE BELIECTBa, paboTa TOoKa,
MOIIIHOCTb TOKa, (POKYCHOE PaCCTOSIHUE U ONITUYECKAsl CHJIa JIMH3bL; PU ONMCAHUH NPaBUIILHO TPAKTOBATh (DMU3UYECKHH CMBICI
UCIIOJIb3yeMbIX BEJIMYHMH, UX 0003HAUSHUS M IMHUIBI K3MEPEHHS; YKa3bIBaTh (JOPMYIIBI, CBSI3BIBAIOIIME IAHHYIO (PHU3HUECKYIO
BEJIMUUHY C IPYTUMH BETUUYHHAMM;

* aHAJTU3UPOBATH CBOMCTBA Tell, JIEKTPOMArHUTHBIE SIBJICHHS U TPOLIECCHI, UCTIONb3Ysl (PM3MYECKUE 3aKOHBI: 3aKOH COXPaHEHHUS
ANEKTPUYECKOro 3apsina, 3akoH OMa il yuacTka Lemn, 3akoH Jxoyns—IIeHna, 3aKoH NPsIMOIMHEHHOTO paclipOCTpaHEHUS CBETA,
3aKOH OTPaKEHHs CBETa, 3aKOH NPEIOMIICHHS CBETA; IIPU 3TOM Pa3InvaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOe
BBIPA)KEHUE;

* pemaTh 3aJa4yd, UCTIONb3Ys (pu3nUeckue 3akoHbI (3akoH OMa Ui ydacTKa 1ienu, 3akoH [xoyna—IJIleHna, 3aKoH IPpsIMOIUHEHOT O
pacnpocTpaHEHHs CBETa, 3aKOH OTPA)KEHUs CBETA, 3aKOH IPEJOMIICHHs cBeTa) U (POPMYIBL, CBA3BIBAIONINE (GU3MIECKHE BEINYUHBI
(cuita ToKa, ANEKTPUUIECKOE HAIPSKEHHUE, JIEKTPUIECKOE CONPOTUBIICHHUE, YAEIbHOE CONPOTUBIIEHUE BEIllECTBA, paboTa TOKa,
MOIIIHOCTb TOKa, (POKYCHOE PacCTOSHHE U ONTHYECKasl CHJIa JIMH3bI, (POPMYIIBI pacuéra 3IeKTPHUIECKOr0 CONPOTUBIICHHS IPH
MIOCIIEZIOBATENIbHOM U IapaJlIeIbHOM COSAMHEHHH IIPOBOJHUKOB); HA OCHOBE aHAJIM3a YCJIOBHA 331a4H BBIACIATH (PU3NUECKUE
BEJIMYMHBI ¥ (POPMYJIBI, HEOOXOAMUMBIE JUIsl €€ PEeLIeHHs], U TPOBOIUTH PACUETHI.

BBIITyCKHUK MOTYYUT BO3MOXKHOCTb HAYIHUTHCS:

* UCIIONB30BATh 3HAHUA 00 3JIEKTPOMATHUTHBIX SIBJICHHAX B IIOBCEAHEBHOMN JKM3HH IS 00ecIiedeHns 0e30MacHOCTH P OOpaIeHuH ¢
npuOOpaMy U TEXHHYECKUMH YCTPOICTBaMHU, Il COXPAHSHUSI 3J0POBbsI U COOMIOAEHHST HOPM SKOJIOTHYECKOTO TIOBEICHNUS B
OKpYXaloLEN cperne;

* IPUBOJUTH IPUMEPHI IPAKTHYECKOT 0 UCTIONB30BAHMS (PU3MUECKUX 3HAHUI O 3JIEKTPOMArHUTHBIX SIBICHHSAX;

* pa3MYaTh TPAHUIBI IPUMEHUMOCTH (PM3MYECKHUX 3aKOHOB, IIOHMMATh BCEOOIIHMiT XapakTep GyHIaMEeHTAIbHBIX 3aKOHOB (3aKOH
COXpaHEHMs HIEKTPUIECKOr0 3aps/ia) U OTPaHUYEHHOCTh MCIIONIb30BAHMUSI YaCTHBIX 3aKOHOB (3akoH OMa /Ist ydJacTKa LenH, 3aK0H
Ixoyns—IJlenna u np.);

* npuUéMaM IOCTPOSHUS (PU3MIECKHX MOJIENeH, MOUCKa 1 (POPMYIHPOBKH JOKA3aTEINbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMIHMPHYECKN YCTAaHOBJICHHBIX (DAKTOB;

* HAXOJWTh AJEKBATHYIO MPEIIOKEHHOH 3a/1aue (PU3NIECKyI0 MOJIEIb, pa3pemaTsh podIeMy Ha OCHOBE UMEIOLIUXCS 3HAaHUI 00
JIEKTPOMATrHUTHBIX SIBICHUSAX C HCTIOIB30BAHNEM MATEMaTHIECKOTO anmapaTa 1 OLCHUBATh PEaIbHOCTh MOIyIEHHOTO 3HAYEHHS
(bU3NUECKOIi BETUYUHBI.

KBaHTOBBIE SIBIEHUA

BBITyCKHUK HayqHUTCSL:

* pacro3HaBaTh KBAaHTOBBIC SIBIICHUS U OOBSICHATh HA OCHOBE MMEIOIINXCS 3HAHNIA OCHOBHBIE CBOMCTBA MJIM YCIIOBHSI ITPOTEKaHUS
9THX SBJICHUIA: €CTECTBEHHAs M HCKYCCTBEHHAS PaHOAKTHBHOCTh, BOSHUKHOBEHHE JINHEHUATOTO CIIEKTPA U3ITyICHUS;

* ONUCHIBATH U3Y4EHHBIE KBAHTOBBIC SIBJIICHUS, HCTIONB3Ys (DM3NUECKNE BETMIMHBI: CKOPOCTh 3IEKTPOMArHUTHBIX BOJIH, AJIMHA BOJTHBI
1 9acTOTa CBETa, MEPHOJ MOIYpacnaia; IpH ONMMCAHNN IPABUIBHO TPAKTOBATh (GM3MUECKUI CMBICT MCTIOJIB3YEMBIX BEINYNH, UX
0003HaYEHHMS ¥ €AMHUIBI I3MEPEHHS; YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NUECKYIO BEIHUINHY C IPYTMMHU BETHIHHAMH,
BBIYUCIIATH 3HAYCHUE (PH3MUECKON BETMIMHEI;

* aHAJIM3UPOBATH KBAHTOBBIC SIBJICHMS, HCIIONB3Ys (PU3NUECKHE 3aKOHBI M TIOCTYJATHI: 3aKOH COXPAHEHHS YHEPTHH, 3aKOH COXPaHEHHS
JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHH MacCOBOT'O YHCIIA, 3aKOHOMEPHOCTH M3JIYYSHHUS U TIOTJIONIEHNS CBETa aTOMOM;

* pa3nnMyaTh OCHOBHBIE NPU3HAKH TUTAHETAPHOM MOJETH aTOMa, HyKJIOHHOW MOZETH aTOMHOTO SIIIpa;

* IPUBOJNTH TIPUMEPHI POSBIICHHS B TIPHPOE M MIPAKTHYECKOTO MCIIONBb30BaHNS PaIMOAKTUBHOCTH, SIIEPHBIX M TEPMOSAEPHBIX
peaxIyii, IMHEHYaThIX CIIEKTPOB.

BBIITyCKHUK MOTYYHT BO3MOXKHOCTh HAyIHTHCS:



* CTIONI30BAaTh ITOJTYYEHHbIE 3HAHUS B IOBCETHEBHON KU3HH IIPU 00paIeHnt ¢ MpudopaMHu (CYETYNK HOHN3UPYIONIUX YaCTHIL,
JO3UMETP), JUISl COXpPAHEHHS 3/I0POBBSI M COOJTIOIEHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHHS B OKPYKAIOIIEeH cpee;

* COOTHOCHUTB 3HEPTHIO CBSI3M ATOMHBIX siJiep ¢ Ae(eKTOM Macchl;

* IPUBOJUTH TIPUMEPHI BIUSHUS PAANOAKTHBHBIX N3Ty4eHUH Ha )KUBBIE OPraHU3MBbL; TOHUMATh IPUHITHIT ACHCTBUS JO3UMETPA;

* IOHUMATh SKOJIOTUIECKUE POOIIEMBI, BO3HUKAIOIINE MIPH MCIIOJIb30BAHIH aTOMHBIX AJIEKTPOCTAHINHN, U ITYTH PEIICHUs ATUX
IpoOJIEM, TEPCIIEKTUBBI HCIOJIB30BAHUSI YIIPABISIEMOTO TEPMOSICPHOTO CHHTE3A.

DJIeMEeHTHl aCTPOHOMMHU

BBITyCKHUK Hay4IHTCSE:

* pa3nn4aTh OCHOBHBIE IPU3HAKH CYTOYHOI'O BpallleHus 3BE3qHOro Heba, nrokenust JIlynel, CoHIA U TJIaHET OTHOCHTENEHO 3BE3;
* IOHUMATH PA3JINYUS MEXIY TeJTHOIEHTPHYECKOH U TeOIeHTPUYECKOI CHCTEeMaMy MUPA.

BBIITyCKHUK MTOTYYHT BO3MOXKHOCTh HAYIHTHCS:

* YyKa3bIBaTh OOIIHE CBOWCTBA M OTIMYHSA IUIaHET 3eMHOM IPYIIBI U TUIAHET-TUTaHTOB; MaJIbIX Ted CONTHEYHON CHCTEMBI U OOJIBIINX
IUIaHET; I0JIb30BaThCs KapTOH 3BE3JHOr0 HeOa IpH HAOMIOICHUIX 3BE3JHOTO HeOa;

pa3nnyaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3 (pa3Mep, 1BET, TEMIIEPAaTypa), COOTHOCHTH IIBET 3BE3/IbI C €€ TeMIIepaTypou;

* pa3nnyaTh TMIOTE3bl 0 NpoucXoXk1eHUN COIHEUHON CUCTEMBI.

CucreMa OlLleHUBAHUS.
Hcxons u3 npeabsaBiIeHHbBIX TpeOOBaHMUH K YPOBHIO OITOTOBKHU BBITYCKHUKOB OCHOBHOM IIIKOJIBI U BO3PACTHBIX BO3MOXKHOCTEH
00ydJaromuxcsi, HOOXOAUMO YUUTHIBATh:

MPaBUIBHOCTb U OCO3HAHHOCTb U3JI0KEHUS COJEPKaHUs, IONHOTY PACKPBITHSA IIOHATUH, TOUHOCTh YHOTPEOICHNUS HAYUHbIX
TEPMHHOB;

CTeneHb C(hOPMUPOBAHHOCTH MHTEIUIEKTYAIbHbIX U 00Iey4eOHbIX YMEHNUII;

CaMOCTOSATENbHOCTh OTBETA;
* PEYeBYIO IPaMOTHOCTH M JIOTHYECKYIO IOCTIeJOBATEIbHOCTD OTBETA.
Or1eHKa yCTHBIX OTBETOB
OueHka «5» cTaBUTCS B TOM CIIy4ae, €ClIH ydaluics:
- OoOHapy)XuBaeT MOIHOE IOHUMAaHNe (PU3NUECKOH CYIIIHOCTH PacCMaTPUBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, 3HaHHUE 3aKOHOB
U TEOpHH, yMEeT MOATBEPAUTh UX KOHKPETHBIMU IPUMEPAMH, IPUMEHHUTH B HOBOW CUTYaIlMH U MIPHU BHINOIHEHUH IPAKTHYECKUX
3aJJaHNM;
- JlaeT TOYHOE ONpPEAENEHHUE U UCTOJIKOBAHNE OCHOBHBIX IIOHATHUIL, 3aKOHOB, TEOPHH, a TAKKe IPAaBUIILHOE OIpeIe/ICHUEe
(bU3MYeCKHX BEIMYMH, UX SAUHUI ¥ CIIOCOO0B H3MEPEHHS;
- TEXHUYECKU IPaMOTHO BBIIONHACT (PU3HMUECKHE ONBITHI, YEPTEHKH, CXEMBL, Tpa)MKH, COITYyTCTBYIOIINE OTBETY, IPABUILHO
3anuchiBaeT (POPMYIIbI, MOJIb3YSICh MPUHATON CUCTEMOM YCIOBHBIX 0003HAUCHUI,
- IIPY OTBETE HE IIOBTOPSET JOCIOBHO TEKCT yueOHHKA, & yMEeT 0ToOpaTh IIIaBHOE, OOHAPYKHUBAET CAMOCTOSTEILHOCTD U
apryMEeHTHPOBAHHOCTD CYXKACHHUI, yMEET yCTAaHOBHUTH CBSI3b MEXKy H3y4aeMbIM M paHee U3yYSHHBIM MaTEpHAIIOM 110 Kypcy (GU3HKH,
a Taroke ¢ MaTepHaJIOM, YCBOSHHBIM IIPH M3YYEHUH APYTHX CMEXHBIX IPEIMETOB;
- yMeeT HOAKPEIHTh OTBET HECIOKHBIMU JEMOHCTPALMOHHBIMH OIIBITAMH;
- yMEET JIeNlaTh aHaju3, 0000IIEeHHsI 1 COOCTBEHHBIE BHIBOBI 110 IAHHOMY BOIIPOCY;
- yMEET CaMOCTOATEIBHO U PALIMOHAIBEHO paboTaTh ¢ yUeOHUKOM, JOMONHUTENbHOM JINTEPaTypoid M CIIPaBOYHUKAMH.
OueHka «4» CTaBUTCS B TOM CIIy4ae, €CJIU OTBET YAOBJIECTBOPSET HA3BAaHHBIM BHIIIE TPEOOBAHUIM, HO YJaluiics:
- JIOIyCKaeT oJHY HerpyOyro ommMOKy Wi He Oojee IBYX HEAOYETOB M MOJKET HX UCIIPABUTH CAMOCTOSATEIBHO, WM IIPH HEOOIBIIOHN
TIOMOLIH y4UTEIIs;
- He 00JaJaeT JOCTATOYHBIMHU HaBBIKAMU PAOOTHI CO CIIPAaBOYHOM JINTEpaTypoil (HampuMep, yIeHUK YMEET BCE HANTH, IPaBUIILHO
OpPHUEHTHUPYETCS B CIIPAaBOYHHUKAX, HO paOOTAaET MEIUICHHO).

OueHka «3» CTaBUTCSA B TOM CIIydae, €CIIH YJalIuHCs MPaBIIIBHO TOHUMAET (PU3NYECKYIO CYIIHOCTh PACCMATPUBAEMBIX SBJICHUH U
3aKOHOMEpPHOCTEH, HO IIPH OTBETE:

- oOHapyXHBaeT OTAENbHbIE IPOOEIIbl B YCBOSHUH CYIIECTBEHHBIX BOIPOCOB Kypca (PH3UKH, HE MPEMATCTBYIONIHE JalbHEHIIEMY
YCBOECHHIO TPOrPaMMHOT0 MaTepraa;

- HCHBITHIBAET 3aTPYJHEHHUS B IPUMEHEHUH 3HAHUH, HEOOXOANMBIX IS PEIICHUS 3aa4 Pa3INdHbIX THIIOB, IPH OOBSCHEHUH
KOHKPETHBIX (PM3MUECKUX SBICHUN Ha OCHOBE TEOPUH M 3aKOHOB, WM B TIOATBEPKACHUN KOHKPETHBIX MPUMEPOB MPAKTHIECKOTO

TIPUMEHEHHUS TEOPHH,

- OTBEYAET HEITOJIHO Ha BOMPOCH! yIHUTeNs (YITycKasi © OCHOBHOE), T BOCIPOHU3BOIUT COJEPKaHNE TEKCTa yIeOHNKA, HO
HEJIOCTATOYHO ITOHUMAET OTAEIbHBIC TOIOXKEHNUS, NMEIOIINE BaXKHOE 3HAUCHNE B 3TOM TEKCTE,

- 00HapyXWBaeT HeJOCTATOYHOE NOHMMAHHE OTJEIbHBIX ITOJIOKEHIH PH BOCIIPOU3BEICHNH TEKCTa ydeOHHUKa, MIIM OTBEYAET
HETIOJTHO Ha BONPOCH! YUHUTENS, JOITyCKasl OAHY-/BE IPyOble OIIHOKH.

OL[CHKa «2» CTaBUTCS B TOM cj1ydae, €CJIM YYCHUK:



1. He 3HaeT U HEe IOHUMAaEeT SHAYUTCIIbHYIO WX OCHOBHYIO YaCTb IIPOrpaMMHOI0 MaTepurajia B Ipeaciax rmoCTaBJICHHbLIX BOIIPOCOB,

2. WU UMEET c1ado C(l)OpMyJ'II/IPOBaHHBIG 1 HCIOJIHBIC 3HAHUA U HC YMECT IPUMCHATH UX K PCHICHUIO KOHKPETHBIX BOIIPOCOB U
3azad 1o

00pasily 1 K POBEACHHIO OMbITOB,
3. WJIM IPHU OTBeTe JIOMyCKaeT Ooee ABYX rPyObIX OMIMOOK, KOTOPhIC HE MOXKET HCIPABUTH JAXKe MPH MOMOIIHA YIUTEIS.
OnieHNUBaHKE MTMCHMEHHBIX CAMOCTOSITENIbHBIX U KOHTPOJIBHBIX paboT.
OueHka «5» cTaBHUTCS 32 pabOTY, BHIMOTHEHHYIO 0€3 OMMOOK M HEIOYETOB HIIM HMEIOIIYIO He 6oJiee OJIHOrO HeJ[oueTa.
OrueHka «4» cTaBUTCS 32 PabOTY, BBIMOTHEHHYIO MOTHOCTHIO, HO MIPH HATMYUH B HEH:
- He Oonee 0HOI HerpyOoli ONIHMOKH U OJHOTO HEOUeTa,
- WK He OoJee IBYX HET0YCTOB.
- OreHka «3» CTaBUTCS B TOM CIIy4ae, i YUYCHHUK MPABHIBHO BBIMOIHUI HE MEHEe TTOJIOBHHBI pabOThI UITH JIOMYCTHUII:
- He OoJee IBYX IpyObIX OHIMOOK,
- WM He OoJiee OJHOM rpy0oii OIMOKY U OJHOT'O HEA0UETa,
- WM He OoJiee ABYX-TpeX HerpyObIX OLIHOOK,
- WM OJHOU HerpyOo# OIIMOKU U TPEX HEIOUETOB,
- WU IIPU OTCYTCTBUM OIMOOK, HO IIPH HATHYNH 4-5 HEOUETOB.

OueHka «2» CTaBHUTCS, KOTJla YHCIO OMMOOK M HEOYETOB IPEBOCXOAUT HOPMY, IIPH KOTOPO MOXET ObITh BEICTAaBJIEHA OLIEHKA «3»,
WY €CJIM TIPAaBUJILHO BBHIIIOJTHEHO MEHEE IOJIOBHUHBI PAOOTHI.

Ormenka «1» cTaBUTCS B TOM CIIydae, €CIM YUYCHHK HE IPUCTYIAJ K BBIITOJTHEHUIO PaOOTHI

OueHrBaHue J1a0OPaTOPHBIX padbOT

OueHka «5» CTaBHUTCS, €CIIM yYalUiCS BBIIOIHAET paboTy B MOJIHOM 00beMe ¢ COONI0AeHHEM HEeOOX OTUMOI TT0CIIe10BaTEIbHOCTH
MPOBEIICHUS OIIBITOB U H3MEPEHHH; CAMOCTOATENHHO M PALIMOHATIBHO MOHTHPYET HE00X0AMMOoe 000pyJOBaHUE; BCE OMBITH IIPOBOIUT
B YCJIOBHSIX M P&KUMaX, 00ECIIEUNBAIONINX TIOJYISHHE PABHIBHBIX PE3YAbTaTOB U BEIBOJOB; COOMIOAAET TpeOOBAHHS ITPABHII
0€30I1aCHOCTH TPYAA; B OTYETE MIPABIIBHO M aKKYPAaTHO BBIIIOIHIET BCE 3alMCH, TAONUIBI, PUCYHKH, YEPTEKH, TpadHKy,

BBIYUCIICHUSA,; TIPABUIJIBHO BBIIIOJIHACT aHAIN3 HOFpCH.IHOCTCfI.

OmneHka «4» CTaBUTCS, €CITH BBITIOIHEHBI TPEOOBAHMUS K OIIEHKE «5» , HO OBLIO JIOIMYIIEHO /1Ba - TPU HeZo4deTa, He OoJee oHOM
HEerpyOo# OMMOKN 1 OJHOTO HEOUYETa.

OL[CHKa «3» CTaBHUTCs, €CIIN pa60Ta BBIIIOJTHEHA HE IIOJIHOCTBIO, HO 00beM BBIIOJIHCHHOM YacTh TaKOB, IIO3BOJISIET IOJIYYUTH
TIPpaBUJIBHBIC PE3YIBTATHI U BHIBOABI: €CIIA B XOJA€ IIPOBEACHNUS OIIbITa U I/ISMepCHI/Iﬁ ObLIN JAOIMYIICHBI OIIIMOKH.

OreHka «2» cTaBUTCS, ecr paboTa BRITOTHEHA HE TMOJHOCTHI0 U 00bEM BBHIITOTHEHHON 9acTH PabOoTH HE MO3BOJISET CACTIATh
MPaBUIIbHBIX BBIBOJIOB: €CITH OIBITHI, U3MEPEHHSI, BBIYUCIICHHS, HAOIIOICHHUS TPOU3BOIMINCH HETPABHUIBHO.

Bo Bcex ciydasx oleHKa CHIKAETCS, €CII YISHUK He COOTIoNal TpeOOBaHUS NpaBHil 0€30M1acHOCTH TPYAa.
OreHKa TeCTUPOBAHUS 00yJaIOMIAXCA.

Ouenka «5» craBuTes, eciu BoImonaHeHo 87 - 100% oobema paboThIL.

Ouenka «4» cTaBUTCS, €CITU BBIOMHEHO 61 - 86 % obbema paboThI.

Ouenka «3» craBUTCS, €CIM BBITOMHEHO 35 - 60% obbema paboThI.



LIEHKA «2» CTaBUTCSl, €CJIU BBINOIHEHO 34 - 0% oObema paboThl
O 2 , 34 - 0% 06 6

4, Conepxanne Kypca (QU3UKH.

7 Kk1acc
®duznka 1 pU3NUECKHUE METOIBI U3yIEHHS TIPUPOIbI
®duznka — Hayka o npupone. Puzudeckue siienus. Guzndeckue cBoiicTBa Ten. Habnronenne u onvcanne GU3NIECKUX SBICHHUH.
®uznueckre BenmuuuHbL. M3mepenust pusndeckux BennunH. Ouzndeckre npuOopsl. TOYHOCTH U MOTPEITHOCTh U3MEPEHUI.
MexnynaponHas cucteMa eaunun. Hayunsnii Meton nosHanus. Hayka u TexHuka.
JleMOHCTpaluy U OTIBITHI:
» U3MepeHue pa3mepoB Tell.
» H3MepeHue pacCTOSHUM.
» l3MepeHue BpeMEeHU MEXAY yAapaMH Mynbca
®dpoHTaNbHAs TabopaTopHas padora:
Ne 1. OnpeneneHue 1EHBI IEICHUS KAl H3MEPUTEIHHOT0 prbopa
CrpoeHue U cBOMCTBA BelecTBa
Crpoenue BemniectBa. OMbITHI, TOKa3bIBAIOIINE aTOMHOE CTPOECHHUE BEIIECTBA. TemoBoe ABIKEHHE YacTHIl BellecTBa. bpoyHoBckoe
nsikenue. nddysus B razax, )KUIKOCTIX M TBEPABIX TelaxX. B3anmozelicTBue yacTuil BenecTBa. ArperaTHble COCTOSIHHSI BEIIECTBA.
CBoiicTBa ra30B )XKUIKOCTEH U TBEPJBIX Tell.
JleMOHCTpaIu 1 OTbITHI:
* Jludpdy3us B pacTBopax u rasax.
* Mozens XaOTHUECKOTO JBIKEHHUS MOJIEKYJI B Ta3e.
*  Mozenb OpOYHOBCKOIO IBHKEHHUS.
e CremnieHue TBEPAbIX TEl.
* JlemoHcTpanus 00pa3ioB KPUCTAJUIMUECKHUX Tell.
* JlemMOHCTpauusi MOZENEH CTPOEHUS! KPUCTAIMUECKHX TEIlL.
* BrIpamuBaHue KpUCTaUIOB [IOBAPEHHON COJIM WM caxapa.
®dponranpHas JabopaTopHas pabora:
Ne 2. Onpenenenne pa3MepoB MajbIX Tedl.
MexaHuuecKue ABICHUSA-
Kunematuka
Mexannueckoe apmwkenue. Tpaekropus. I1yte — ckansgpras BenuunHa. CKOPOCTH - BEKTOpPHAS BENUYHHA. MOIYIb BEKTOpa CKOPOCTH.
PaBHOMEpHOE NPSAMONMHENHOE IBUKEHUE.
Jnnamuka-
Wuepuusa. UueptHOCTS TEn. B3anmopelictue Ten. Macca — ckasisipHas BenuuuHa. Msmepenue maccesl Tena. 1moTHOCTh BelecTsa.
Cuia— ckansipHas BenuuuHa. Equnnne! cuisl. Cuita TsKecTu. 3aKoH BCeMUPHOTo TaroTeHus. LieHTp Tsbxkectr. Cuia ynpyrocTu.
3akon ['yka. Bec Tena. CBsi3p MeXTy CHIION TsDKECTH U Maccol Tena. J{uramomerp. PaBHozelicTBytomas cuna. Cuna Tperus. Tperue
CKONbXeHus. Tpenue nokos. TpeHre B MPUPOJE U TEXHUKE.
Hasnenue. J{aBnenne TBepasx Tei. Equnuiip! m3mepenus gapierns. CrocoObl n3MeHeHus AaBiieHns. J[apleHne >KuAKoCTel U ra3oB.
3akon [Tackans. JaBnenue »uaKocTy Ha JHO U cTeHKHU cocyaa. Coolmiatomumecs cocybl. Bec Bo3myxa. ATmMocdepHoe JaBieHue.
Nzmepenune atmocheproro nasnenus. OnbiT Toppuuerun. bapomerp-anepona. Manomerp. ATMocdepHoe AaBJICHUE HA Pa3InIHBIX
BbICOTax. | mapaBiInvecKkne MEXaHU3MBI (Ipecc, Hacoc). [laBneHue KUIKOCTH U ra3a Ha MOTPY)KEHHOE B HUX TEN0. ApXHUMEN0BA CHIIA.
[InaBanue Ten u cynoB. Bo3gyxomnaBanue.
JIeMOHCTpAIMX 1 OTIBITHI:
* PaBHOMEpHOE NPSAMONIMHENHOE IBUKEHUE.
* 3aBHCHMOCTb TPAECKTOPHH JIBIKEHHA TeIa OT BBIOOpaA TeNa OTCUETa.
» H3mepeHne CKOPOCTH PAaBHOMEPHOT'O JIBIKCHUSL.
* SIBneHue uHepuuUM.
* l3mepeHue CUibl.
* Omnpenenenne K03 GUIMCHTA TPSHUS CKOTBKECHUS.
* Ompenernenne KeCTKOCTH TPY>KUHBI.
* CnoXeHUE CWJI, HAalPaBJICHHBIX IT0 OJHON TPSMOU.
* HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS OT CHIIBI HOPMAJIBHOTO JaBJICHNUS (C MIPEACTaBICHUEM PE3YIIbTATOB B BUAE rpadiKa Win
TaOIUIIBT).
* HccnenoBanne 3aBUCHMOCTH MacChl OT 00beMa (C MpeICcTaBICHHEM PE3yIbTaTOB B BHJIE TpaduKa WA TaOIIUIIHI).
* HccnenoBanue 3aBUCHMOCTH ie(OpMaIiY PYKUHBI OT IPWIOKEHHOH CHITBI (C TIPE/ICTABIEHUEM PE3yNIbTaToB B BHE Ipadurka
WA TaOJIHIIB).
» bapomerp.
* M3mepenne atMocepHOTo JaBICHUSL.
*  Omsit ¢ mapom IMackas.



o Tunpasnmyeckuii mpecc.

* HccnenoBanne 3aBUCHMOCTH Beca Tella B )KUIKOCTH OT 00heMa TOTPYKCHHOW YacTH.

®poHTaNkHas TabopaTopHas padora:

Ne 3. 3smepenue mMacchl Tena.

Ne 4. Vsmepenue oobema Tena.

Ne 5. Ompenenenre IIOTHOCTH TBEPIOTO TENNA, U3MEPEHHE TUIOTHOCTH YKHUIKOCTH.

Ne 6. I'pagyupoBKa NMPYKUHBI U U3MEPEHHUE CUJT JUHAMOMETPOM.

Ne 7. ccnenoBaHue 3aBUCUMOCTH CHUTBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIABJICHUS.

No 8.M3mepenue apXumMe0BOM CUJIBL.

No 9. BolsicHeHHe YCIIOBUH TUIaBaHUs TeJa B )KUJKOCTH.

3aKoH COXpPaHECHUS MEXaHHMICCKON SHEPTHU

Pabora. MoImHOCTS.

IIpocteic Mexann3Mbl. MomeHT crtbl. LIeHTp TsoxecTu. Peruar. PaBHOBecue cuit Ha peryare. Peidaru B TeXHUKE, OBITY U TIPUPOJIC.
[NonBwkHBIC U HEMTOIBM)KHBIC OJIOKH. PaBEHCTBO paboT MpH UCMOIB30BAHHH MPOCTHIX MEXaHH3MOB («30JI0TOE MPABUIIO MEXAHHUKID ).
YcnoBus paBHOBecHs TBepA0ro Teia. KoagpuimeHT moae3Horo AeHCTBUS MEXaHU3Ma.

Oueprus. [Torennumanbhas sueprus. Kunerndeckas sueprus. [IpeBpaiieHne oHOro BUa MEXaHUIECKOW SHEPTUH B IPYTOi. 3aKOH
COXpaHCHHS MEXaHUUCCKON SHEPTUH.

JleMOHCTpAIuy U OTIBITHI:

» PaBHOBecHe Tella, UMEIOIIETO OCh BPAIICHUS.

* OmnpezeracHUe MOMEHTA CHJIBL

* HaxoxaeHue 1meHTpa TSHKECTH IUIOCKOTo Teja

®dpoHTanbHas 1abopaTopHas padora:

10. VccnenoBanue ycaoBUN paBHOBECHS phlyara.

11. Onpenenenue KII/[ npu noaxbeme Tena Mo HAKJIOHHOM MJIOCKOCTH.

8 kiace

TeruioBble sIBIECHUA

TemnoBoe nBwkenue. Buytpennsis sneprusi. Pabora u teronepeaada Kak criocoobl MK3MEHEHUs] BHYTpEHHEH dHepruu tena. Bujibl
TeryIonepeayn.

KonmnuecTBo TemnoTsl. Y ienbHas TEINIOEMKOCTh. Y JiebHasl TEMJI0Ta CropaHus TolunBa. [InaBnenue u KpucTanu3anus.
Temnepartypa ruiaBieHus. Y IelbHas TEIUIOTA [UIABJICHHUS.

Hcnapenue u koHaeHcanus. OTHOCUTENIbHAS BIAQXKHOCTb BO3yXa U €€ U3MEPEHUE.

Kunenue. Temneparypa kunenus. Y iefibHasi TEIUIOTa MapooOpa3oBaHusl.

OO0bscHEeHNE U3MEHEHHH arperaTHhIX COCTOSHUI BEIECTBa Ha OCHOBE MOJIEKYISPHO — KHHETUYECKUX IPEACTAaBICHUH.
IIpeBparenus 3HEPrUy B MEXaHMYECKUX M TETUIOBBIX MpolLeccax.

JlBurarens BHyTpeHHero cropanus. [lapoBas TypOuHa.

JlaGopaTtopHbie paboThI:

1. CpaBHEHHE KOIMYECTB TEIJIOTHI IIPU CMEIIUBAHUY BOJBI PA3HON TEMIEPATYpBI.

2. 3mepeHue ynenbHO# TEmT0eMKOCTH TBEPIOTo Teja.

DOneKTpUUecKue SIBICHUS .

Onextpuzanys Tel. J[Ba pona 3JMeKTpUUECKUX 3apsAnaoB. B3ammMoneiicTBre 3apsioB. DIEeKTPUIECKOe MoIe.

JIMCKPETHOCTh 3JIEKTPUYECKOro 3apsiaa. DnekTpoH. CTpOeHHE aTOMOB.

[locTosTHHBIH >NEKTPUIECKAI TOK. | aTbBaHNIECKUE 3IEMEHTH. AKKYMYIISATOPEL. DIEKTPUIecKas IeTb. JIEKTPHISCKUA TOK B
Metatax. Cria Toka. AMIepMerp.

OnexTpudeckoe HanpspkeHne. BombTmerp.

DJEKTPUYECKOE COIIPOTUBIICHHE.

3akon Oma 111 ydacTKa dJIEKTPUISCKON EeTIH.

VY nenbHoe conpoTtuBieHue. Peocratel. Buipl coenMHeHni TPOBOIHUKOB.

PaboTta 1 MOIIHOCTb ANEKTPHIECKOT0 TOKa. KOMMIecTBO TETUIOTHI, BBIAETIEMOE MPOBOAHUKOM C TOKOM. CHETIHK 3JIEKTPUIECKON
sHeprud. Jlamna HakanuBaHUs. DIEKTPOHArpeBaTEIbHBIE MPHOOPHL. PacdeT 31eKTpoIHepTuy, NOTpedIIsieMoil OBITOBBIMHI
anekTporpudopamu. Koporkoe 3ambikanue. [ImaBkue npegoxpaHuTeny.

JlabopaTopHsie paboTHI

3. COopKa >IEeKTPUIECKON e U H3MEPEHHUE CHIIBI TOKA.

4. V3MepeHne HanpsDKEHUS Ha Pa3IMYHbIX Y4acTKaX IeMH.

5. PerynupoBaHne CHITBI TOKa PEOCTaTOM.

6. W3mepenue conpoTHBICHNUS TPOBOAHUKA C TIOMOIIBIO aMIIEpPMETPa 1 BOIBTMETA.

7. I/IBMCPGHI/IG pa6OTBI 1 MOIIHOCTHU 3JICKTPUYCCKOI'O TOKA.



8. U3ydeHnne Monenu 37eKTpOABUTaTENS.

DIIEKTPOMATHUTHBIC SIBICHUS

MarHuTtHoe 1ose ToKa. JJIEKTPOMAarHuThl U ux npumeHenue. [locrossHable MarHuThl. MarautHoe none 3emud. JlelictBue
MAarHUTHOT'O TIOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTaTENb.

JlaGopaTopHbie paboTHI

9. N3ydenune monenu 31eKTpOABUTaATENS.

10. COopKa 3JIEeKTPOMAarHHUTa ¥ UCTIBITAHUE €T0 JCHCTBUS.
CBETOBEIC SIBJICHUS

Hcrounuku cBera. [IpsiMoianHeliHOe pacpoCTpaHEHUE CBETA.
OtpaxeHue cBeTa. 3aKOHBI OTpaykeHHs cBeTa. ITnockoe 3epkaio.
[Ipenomnenue cBera.

JIunzer. @okycHOE paccTOSTHUE U oNTHYEeCKas crila JIUH3BL [locTpoeHne n300pakeHuil, 1aBaeMbIX TOHKOH JTHH30H. OnTHYecKue
pUOOPBHIL.

JlaGopaTopHbie padOTHI:

11. M3yueHue 3aKOHOB OTPAKEHUsI CBETA.

12. HaGmroneHue siBiieHHS IPEJIOMIICHHUS CBETA.

13. Tlomy4yeHue M300paKeHUH C ITOMOIILIO COOMPAIOIICH JTNH3EI.

9 kaacc

MexaHndeckue sIBIeHUs

Marepuanbhas Touka. Cucrema orcuera.

[Mepememenne. CKOpOCTb NPSMOIMHEHHOTO PABHOMEPHOI'O JIBUYKEHHSI.

PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE JIBH)KEHNE: MTHOBEHHAs CKOPOCTh, YCKOPEHHE, IepeMeleHHe.

['pacmku 3aBUCUMOCTH KHHEMATUYECKUX BEJIMYHMH OT BPEMEHH MPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBHKEHHH.
OTHOCHUTEILHOCTh MEXaHUYECKOTO JABWXCHUA.

IIepsriii 3axkon Hetotona. MHepuuanbHblie cuctemsl orcyera. Bropoi 3akoH Herotona. Tpertuii 3akon Herotona.
CBob6ozHOE MajieHue. 3aKOH BCEMUPHOrO TArOTeHUs. VICKyCCTBEHHbIE CITyTHUKH 3eMITH.

Nmmynbe. 3aK0H COXpaHeHHs UMITyNbca. PakeTsl.

JlaGopaTtopHbie paboThI:

1. UccnenoBanue paBHOYCKOPEHHOIO IBIKEHHS 0€3 Ha4aJIbHOH CKOPOCTH.

2. 3Mepenne yCKOpeHUs CBOOOIHOIO MaiCHUSL.

MexaHnueckue KojaeOaHus 1 BOJIHBI. 3BYK

KonebarenbHoe nBmxeHne. Konebanus rpysa Ha npyxune. CBobonHbie konebanus. KonebarenbHas cucrema. [lepuos, yacrora u
aMILTUTY/Ia KOIEOaHUIA.

INpeBpamnieHne >HEPruy NpH KoaedaHUAX. 3aTyxaromme Koebanns. BelHyxkIeHHbIe KoneOaHus.

Pacnipoctpanenue xonebanuii B ynpyrux cpenax. [lonepednsie u npomonbHbie BOIHBL CBSI3b ATHHBI BOIHBI CO CKOPOCTBIO €€
pacIpocTpaHEeHHs U IEPUOIOM.

3ByKoBBI€ BOJTHBI. CKOPOCTB 3BYKa. | pOMKOCTB 3ByKa U BBICOTA TOHA. DXO.

JlaGopaTtopHbie paboThI:

3. UccnenoBaHue 3aBUCHMOCTH IEPUOAA M YACTOTHI CBOOOJHBIX KOJIEOaHUH MasTHUKA OT €ro JUIMHBL
OJIeKTPOMAarHUTHBIE SBICHUS

OnHOpOIHOE ¥ HEOTHOPOJHOE MAarHUTHOE ITOJIE.

Hamnpasienue Toka u HanpaBlIeHHE JIHHUI €0 MarHUTHOTO Toiist. [IpaBuino OypaBuuka.

ObHapyxeHue MarHuTHOrO Tous. [IpaBuIio 1eBoii pyku.

WHyKust MarHUTHOTO 10Jsl. MarHUTHBIA OTOK. DIEKTPOMAarHUTHAS HHIYKITHS.

I'eneparop nepemeHHOro Toka. IIpeodpazoBanue FHEPTHN B SIEKTPOreHEpaTOpax. DKOIOTHUECKHE POOIEMBI, CBSI3aHHBIE C
TEIJIOBBIMHU M THAPOAJIEKTPOCTAHIUIMH.

OJIEeKTPOMAarHUTHOE ToJie. DJIEKTPOMArHUTHBIE BOJIHBI. CKOPOCTh pacrpoCTPaHEHHUs! IEKTPOMArHUTHBIX BOJH. DJIEKTPOMAarHUTHAs
TIpUpOJa CBETA.

JlabopaTopHbie pabOTHI:

4.VI3ydeHue SBICHUS DIIEKTPOMATHUTHON WHIYKITHH.

Crpoenne aToMa ¥ aTOMHOT'O sIIpa

PaanoakTHBHOCTH KaK CBUJIETENFCTBO CIOKHOTO CTPOEHUSI aTOMOB. Anb(a-, 6eTa - 1 raMMa-H3ITydeHHs.

OmnsrTel Pesephopma. SAnepHas momens aToMa.

PaanoakTrBHBIE PEBpAIICHUS] ATOMHBIX SIZIED.

[IpoToHHO — HEHTPOHHAST MOJIEINB SI/Ipa. 3apsAAOBOE U MACCOBOE YHCIIO.

SAnepusie peakiyn. [lenenue u cuaTes saep. CoxpaHeHHe 3apsJ0BOro U MacCOBOT'0 YMCEN MPH SIIEPHBIX PEaKIHsIX.
OHeprust CBS3M YacTHIl B siipe. BhieneHnue sHeprun NpH SACPHBIX peaknusx. M3mydenne 3Be3a. SlnepHast sHepreTHKa.
OKkonornieckue mpoosieMsl paboThl AaTOMHBIX JIEKTPOCTAHIIHH.

Mertop! HAOIIOACHNS ¥ PETHCTPALNK YaCTHIL B sIEpHOH (uznke. Jlo3uMeTpusL.



JlaGopaTopHbie paboTHI:

5. M3yueHne neneHus sipa aToMa ypaHa 1o poTtorpaduu TpeKos.

Crtpoenue u 3Bomtonus Beenennoit

I'eonenTprydecKas U reMOIeHTpUYECcKast CHCTEMBI MUpa. Pu3ndeckas npupo/a HeOecHbIX Ten CONMHEYHOM CHCTEMBI.
IIpoucxoxnenne Conneunoit Cucremsl. Guznueckas npupoga Conuua u 38e31. Ctpoenue Beenennoit. Ipomtonust Beenennoil.
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