PABOYAS ITPOI'PAMMA 110 ®PU3UKE

7-9 KJIacchbl
Pabouast nporpamma npeamera «duszukay o0s3aTeapHOM npeaMeTHoN o6macTu «EcTecTBeHHO -
Hay4YHBIC TIPEIMETHI» JJII OCHOBHOTO 00IIero 00pa3oBaHus pa3paboTaHa HA OCHOBAaHHH HOPMATHBHBIX
JIOKYMEHTOB:

1. 006 ob6pazoBanuu B Poccuiickoii @eneparnun: OenepanbHbiii 3akoH oT 29 aekadps 2012r. Ne
273-P3
2. 06 ytBepxxknennu Canlluna 2. 4. 2. 2821 — 10 «CaHuTapHO-31THAEMUOJIOTHYECKUE TPEOOBAHNUS

K YCJIOBUSIM M OpraHu3anuu o0y4eHus B 0011e00pa30BaTeNIbHbIX YUPEKICHUAX»: IOCTAHOBJIEHUE
I'maBHOTO rocygapcTBeHHOro canutapHoro Bpada Poccuiickoit @enepanuu ot 29 nexadps 2010 r. Ne
189.

3. 006 yTBepxaeHNU (eepalbHbIX epeyHel yueOHUKOB, PEKOMEHI0BAaHHBIX K UCTIOIb30BAHUIO
B 00pa30BaTeNIbHOM IIpoliecce B 00pa30BaTENbHbBIX YUPEXKICHHUAX, PealIn3yIOIIUX 00pa3oBaTeIbHbIe
IporpamMMbl 00111eT0 00pa30BaHUs U UMEIOLINX TOCYIaPCTBEHHYIO aKKPEAUTAIHIO.

4. DdenepanbHbli rocy1apCcTBEHHBIN 00pa30BaTeIbHbIM CTaHIAPT OCHOBHOI'O OOLIET0
oOpa3zoBanus: mpruka3 MunoopHayku Poccuu ot 17 nexadpst 2010 r. Ne 1897 — Mockaa:
[Tpoceemenue, 2013. U3menenus Ne 1644 ot 29 nekabps 2014 r.

5. OcHoBHas 00pa3oBaTebHas MporpaMma OCHOBHOTO 0011ero oopa3zoBanus MOY
«IBynydenckas COILL» Banyiickoro paiiona benropoackoit o6iactu

Pabouas mporpamMma cocTaBieHa B COOTBETCTBUH ¢ TpeOoBaHUSIMHU DeepaabHOro rocyIapCTBEHHOTO
00pa30BaTeNpHOrO CTaHJapTa OCHOBHOTO 00IIeTro 00pa3oBaHus, pazpaboTana Ha ocHoBe «lIpumepHoi
IIpOTrpaMMbI OCHOBHOTO 00111ero 00pazoBanus 1o ¢usuke. 7 — 9 Kiacce»; aBTOpCKoii mporpaMmbl E.M.
I'yrauka, A.B. Ileppikuna 1mo ¢pu3uke 1t OCHOBHOM IIKOJIBI.

[Iporpamma obecrieuena nuHuelr YMK mo ¢usmke mns 7-9 Ki1accoB CHCTEMBl y4eOHHKOB
«Beprukanb» (A. B. Ilepbimkuna «Pusuka» aast 7, 8 kimaccoB u A. B. Ilepoimikuna, E. M. I'yrHuk
«Dusukay s 9 kinacca).

|. IlosicHuTe/ILHAS 3aICKA

HIkonpHBIH Kypc (QHU3MKH — CHUCTEMOOOPA3YIOIIMH JUIsl €CTECTBEHHBIX YUEOHBIX IpPEIMETOB,
MIOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE COJEpKaHUs KypCOB XUMUHU, OMOIOTHH, reorpaduu U
aCTPOHOMHH.

OcHoBHbIC Len n3y4eHusi (U3NKu B OCHOBHOM IIKOJIE:

e OBJAJCHUE METOJAaMU HAYYHOT'O TMO3HAHUS 3aKOHOB MPHUPOILI U (HOPMHUPOBAHHE HA ITOW OCHOBE
NPEJCTaBICHUN O (PU3NYECKON KapTUHE MUDA;

e OBJIAACHUC YMCHHAMHU IIPOBOAUTH Ha6J'IIOI[€HI/I$I, IUTAHUPOBATh M BBIINOJHATE OSKCIICPHUMCEHTEI,
o0pabaTbIBaTh pe3yibTaThl W3MEPEHUH, BBIABUIaTh TMIIOTE3bl M CTPOUTH MOJENH, YCTAHABIHUBATh
rpaHulibl UX TPUMCHUMOCTH,

e TIPUMEHEHHUE MOIYYEeHHBIX 3HAHUH 17151 0ObSCHEHUS IPUPOJHBIX SBJICHUN U MPOLIECCOB, MPUHIIUIIOB
NENCTBUS TEXHUYECKHUX YCTPOMCTB, PEIICHUs] PAKTUYECKUX 3a7a4;

e (opMHpOBaHUE MPEACTABICHUI O MO3HABAEMOCTH 3aKOHOB MPHPOJIbI, HEOOXOIUMOCTH PAa3yMHOTO
MCIOJIb30BAaHUS JOCTHKEHUI HAyKH [T 1ajbHEHIIero pa3BUTUS 4eJI0BEUECKOT0 O0IIEeCTBa.

JlocTHKEeHHe DTHX LeJIeH 00eceYuBAaeTCsl PeleHueM CJeyIOIMX 3a1a4:

* 3HAKOMCTBO YYAIIUXCSl ¢ METOJ0M HAay4yHOrO MO3HAHUS M METOAAMHU HCCIEIOBaHUS OOBEKTOB U
SIBJICHUH TIPUPOBL;

* MpHOOpETeHHE YYAIIUMUCS 3HAHUN O MEXaHWYECKUX, TeIJIOBBIX, SJIEKTPOMAarHUTHBIX U KBAaHTOBBIX
SIBJICHUSAX, PU3NUECKUX BEIMYMHAX, XapaKTEPU3YIOIIUX 3TU SBJICHHUS;

* (QopmupoBaHue y yyaluxcs yMEHUH HaOJIOJaTh HPUPOAHBIE SBICHHUS WM BBIIOIHATH OIIBITHI,
nabopaTtopHble pabOThl U 3KCIEPUMEHTAIbHBIE HCCIEIOBAHUS C HCIOJIb30BAaHUEM H3MEPUTEIbHBIX
puOOPOB, IMHUPOKO MPUMEHSAEMBIX B IPAKTUYECKON KU3HU;
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*  OBJIQJICHUE YYAIIUMHUCS TAaKUMHM OOILEHAYYHBIMH MOHSATHSIMH, KaK IPUPOAHOE SBJIECHUE,
SMIIMPUYECKU YCTAHOBIIEHHBIH (akT, mpolieMa, THIOTe3a, TEOPETUYECKUH BBIBOJ, pE3yJbTaT
9KCIIEPUMEHTAIILHOU ITPOBEPKH;

* MOHMMaHHUE yYallUMHCA OTIIMYMA HAYYHBIX JaHHBIX OT HEMPOBEPEHHOH MH(OpMAalWu, EHHOCTH
HAyKHU JJIs1 YJOBJIETBOPEHUS OBITOBBIX, IPOU3BO/ICTBEHHBIX U KYJIbTYPHBIX OTPEOHOCTEH YeIoBeKa.

OcCHOBHBIE JINHUM PA3BUTHA yYallUXcs CPeACTBAMHM npeamera «Puznka»

Nzydenne Gusuku B 00pa3oBaTENbHBIX YUPESKICHUSX OCHOBHOTO OOIIETr0 0Opa3oBaHMs HAMPABICHO
Ha peallu3aluio CIeAYIOIMNX JUHUN Pa3BUTHSI yUaIIUXCS CPEACTBAMU MIPEAMETA!

1) ®opMupoBaHHEe OCHOB HAYYHOI'0 MHPOBO33peHHsI W (pu3HYecKOro MbiulieHus. OcBOeHHE
3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS MPUPOIBI, XapPAKTEPHBIX JIJISi €CTECTBEHHBIX HAYK
(9KCIIEpUMEHTAIbHOM U TEOPETUYECKOM); (U3MYECKUX SIBICHUAX; BEIMYMHAX, XapaKTEPU3YIOLIUX
SIBJICHUS; 3aKOHAX, KOTOPBIM SIBJICHUS MTOAYUHSIOTCS.

2) IIpoexkTHpoBaHHMe M TpPOBedeHHE HAOJIOAECHHA NPHPOAHBIX SIBJIEHHH C HCIOJIb30BaHHEM
HEOOXOUMBbIX H3MEPUTEJbHBIX NMPUOOPOB. YMeHHE 00padaThiBaTh pPe3yabTaThl HAOIIONCHUN WIIH
U3MEpEHUl M MPEICTaBIATh UX B PA3IMYHOM (opme, BBIBIATH HAa ITOW OCHOBE SMITUPUYECKUE
3aBUCUMOCTH; MIPUMEHSTH IMOJTYYCHHBIC 3HAHUSA 11 OOBSICHEHUS MPUPOAHBIX SIBICHUN, MPUHIIUIIOB
JEHCTBUS OTACIBHBIX TEXHUYECKUX YCTPOMCTB, pemaTh GU3NYECKUE 3aqa4u.

3) JImajieKTHYECKHIT MeTOJ MO3HAaHMsA NMpUpoabl. PopmMupoBaHHE NMOHUMAHHS HEOOXOAMMOCTH
yCBOGHUs (PHU3MYECKMX 3HAHMA Kak fAapa TyMaHUTApHOrO o0Opa3oBaHus, HEOOXOJAUMOCTH
00IICYeIOBEYECKOTO KOHTPOJISI  Pa3yMHOTO HCIIOJIb30BAHUS JOCTH)KCHUW HAYKU W TEXHOJOTHH IS
JalbHENIIIero pa3BUTHS OOIIECTBA U pa3pelIeHus TI00aIbHBIX MPOOIEM.

4) Pa3BuTHE HHTEJIEKTYAJbHBIX U TBOPYECKUX CIHOCOOHOCTEH. YMEHUE CTaBUTh U pa3peliarhb
npo06yieMy Mpu UHAUBUAYAIbHON U KOJUIGKTUBHOW TO3HABATEIbHOU JESTEIbHOCTH.

5) IlpumeHeHHe MOJYYEHHBIX 3HAHMHA W YMEHHMH [UIS PelleHUS TMPAKTHYECKHX 3aaau
NnoBceHeBHOI :ku3HU. OLEHKAa pe3ylbTaTOB CBOUX JIEHCTBUH, NMPUMEHEHHs psaa MpPuUOOpPOB U
MEXaHH3MOB; OOECIEUYCHHE PaIlMOHAIBLHOTO M 0OE30MacHOro IOBEICHHS IO OTHOIICHWIO K cele,
o011ecTByY, NIpUPO/IE.

[Ipu npenonaBanuu ¢uszuku B 7-9 kiaccax JOCTHKEHHE CPOPMYIMPOBAHHBIX BbIIIE OOLIUX JMHUN
Pa3BUTHA YYaLTUXCS OCYIIECTBISETCS B 00bEMeE, OMpEeNIeMOM CoJIep:KaHueM yueOHOro MpeaMeTa B
JTAHHOM KJ1acce.

IIpuHuMNBI 1 NoAX0ALI K GOPMHUPOBAHMIO POTPAMMBI:

Crangapt BToporo nokosieHus: (PI'OC) B cpaBHEHMHM CO CTaHIAPTOM MEPBOTO MOKOJIEHUS PEaTU3yeT
NeSITEIbHOCTHBIN MOAXO0J1 K 00y4eHHMI0, /i€ TIaBHas Liejdb: pa3BUTHE JIMYHOCTH ydauierocs. CtanaapT
yKa3bIBa€T pealbHbIe BUJbI JESITEIBHOCTH, KOTOPBIMH CJEIyeT OBIAJETh K KOHIy OOy4YeHHs, T. €.
oOyuaroluecsi JOJKHBI YMETh YUHUThCSA, CaMOCTOSITENIbHO J0OBIBaTh 3HAHUS, AaHAJIU3UPOBATb,
oTOMpaTh HYXXHYIO HH(POpPMAIMIO, YMETh KOHTAaKTUPOBAaTh B PA3JIMYHBIX 10 BO3PACTHOMY COCTaBY
rpynnax. OntuManbHOE COUYE€TaHUEe TEOPUHU, HEOOXOIUMOM AJi YCHEIIHOTO PelIeHUsl MPaKTUYECKUX
3ajau— miaBHasg uaes YMK no ¢usuke cucrembl yueOHHKOB «Beptukams» (A. B. Ilepslmkuna
«Dusukay nas 7, 8§ kinaccoB u A. B. Ileprimkuna, E. M. I'yrtHuk «®usuka» mis 9 kimacca), Kotopast
BKJIIOYaeT B ce0s1 1 iudpoBsle oOpazoBarenbHble pecypebl (LIOP) mis cucremsr Windows.

KonuenrtyajabHble 10JI0KeHHUS:

CoBpeMeHHBIE Hay4HbIE MPEACTABICHUSA O LEIOCTHOM HAYy4YHOW KapTHMHE MUpPA, OCHOBHBIX MOHATHAX
(U3MKN U METOJIaX COMOCTABJICHUS SKCIEPUMEHTANBHBIX M TEOPETUUECKUX 3HAHUN C MPAKTUYECKUMHU
3aJlayaMi OTPaXEHbI B COJEpPKaTEJIbHOM MarepHualie y4eOHUKOB. V3n0keHHe Teopuu U MPaKTUKH
onupaercs:

o Ha [OHMMAHHME BO3pACTAIOLIEH pOJIM ECTECTBEHHBIX HAayK M HAy4YHBIX HCCIICIOBAHUN B
COBPEMEHHOM MHPE;

o Ha OBJAJEHHE YMEHHUSIMU (QOPMYIHPOBATH THUIOTE3bl, KOHCTPYUPOBATh, IPOBOJIUTH
JKCIIEPUMEHTBI, OLICHUBATh IIOJIyYCHHBIE PE3YJIbTATHI;

o BOCIUTaHHE OTBETCTBEHHOT'O U OEPEKHOTO OTHOLICHHSI K OKPY>KaIoLIel cpee;
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o ¢dopmupoBaHue ymeHui 0Oe30macHOro u 3(p(EeKTUBHOIO HCHOJIB30BAHUS JTaOOPATOPHOTO
000pyIOBaHUs, MPOBEACHNS TOYHBIX M3MEPEHHMH M aJE€KBATHOH OIIEHKM IOJyYEHHBIX PE3YJIbTATOB,
NpPEJCTaBICHU HAayyHO OOOCHOBaHHBIX apryMEHTOB CBOMX JCWUCTBUI, OCHOBAaHHBIX Ha
MEKIPEIMETHOM aHaJIM3€e y4eOHBIX 3a1ad.

II. O6mas xapakTepucTHKa Y4eOHOro npeamera «®usuka»

®dusznka  BMecTe C JApyruMH npeaMeramu (Kypc «OKpyXaooluil MHUp» HayaJbHOM ILKOJIBI,
¢usnueckass reorpadusi, XUMHUS, OMOJIOTHSI) COCTABISICT HEMPEPHIBHBIA IIKOJBHBIM  KypcC
€CTECTBO3HAHUS.

[TocTpoeHne TOruYecKH CBA3aHHOTO Kypca OMUPAIOCh Ha CIEAYIOUINE UACH U TIOAXOJIBL:

— Ycunenue ponu meopemuueckux 3nanuii C MaKCUMalIbHO BO3MOXHBIM CHI)KEHHEM Beca
MaTeMaTHYECKUX COOTHOILIEHHH, momuac ycBamBarouuxcsi opmanbHo. Tak, B 4mcie HEpBBIX TEM
Kypca pu3MKu 7-ro Kjacca MIyT TeMbl «MexaHuueckoe aBuxeHue. Cuiibl B IIpUpoAe», «IHEprus,
Paborta, MourHoCTh». DTO MO3BOJIIET YYCHUKAM YK€ Ha MEPBOHAYAIBHOM JTare U3ydeHHs! (QHU3UKU
OCBauMBaTb U CHJIOBBIE, U 3HEpreTHyeckue NoHATHs. B kypce ¢usuku 8-ro kimacca n3ydyeHUIO
TEIUIOBBIX JIBUTATENICH TPEANIECTBYET PACCMOTPEHHE IIEPBOIO 3aKOHA TEPMOJAMHAMHKH, a B Kypce
¢u3uku 9-ro kinacca rema «CBETOBBIC ABJICHUSA» HAUMHAETCS C aHAJIM3a 3JIEKTPOMArHUTHON MPUPOIbI
cBeTa. Mcnonp30BaHWE TEOPETUYECKUX 3HAHUU NIl OOBSICHEHHS (PU3MUECKUX SIBICHUN MOBBIIIAET
pas3BHUBalollee 3HaueHHe Kypca (PU3MKH, Bellb IIKOJbHUKHU MIPUYYAIOTCS HAXOJUTh IMPUYMHBI SBICHUH,
9T0 TpeOyeT CyHIECTBEHHO OOJIbIICH MBICIUTENFHOW aKTUBHOCTH, YeM 3allOMHUHAHUE (PAaKTHUECKOTO
Mmarepuara.

— ['enepanuzayus yuebno2o mamepuania Ha OCHOBE BEAYILUUX HJAEH, NIPUHIMIIOB (DPU3HUKHU. K
npuMepy, u3yuyeHue TeMbl «MarHuTHble SIBICHHMs» B Kypce (HU3UKU §-ro Kiacca 3aBepliaeTcs
paccMOTpPEHHEM SIBJICHUSI DJIEKTPOMArHUTHOM HWHAYKIMM W SIBJICHUS CAMOMHIYKIMU. V3ydenue
3aKOHOB TE€OMETPUYECKOH ONTHUKM IPOUCXOAUT B pamMkKax TeMbl «CBETOBBIE SIBICHMSD)
(9 knacc). Enunyro yueOHyr0 TeMy COCTaBISIOT KosieOaTelabHbIE U BOJHOBBIE NPOLECCHI Pa3InYHON
NPUPOJBl — MEXAHMUYECKHE M DJIEKTPOMArHUTHBIC KojeOaHWs M BOJHBI. 3ajadaM TeHepaJu3aliu
CIy’)KUT IIUPOKOE MCIIOIb30BaHHE OOOOIIEHHBIX IJIaHOB MocTpoeHus oTrBeToB (A.B. YcoBa) u
O3HAKOMJICHHE YYaIIUXCsl ¢ OCOOCHHOCTSIMH Pa3IMYHBIX MBICIUTEIBHBIX OTepaIfii (aHAN3, CHHTE3,
CpaBHEHHeE, 000011eHe, KiTacCu(UKalLKs, CHCTEMAaTU3aLus ).

— Ycunenue npaxmuueckoii nanpaenrennocmu u noaumexuusma xypca. C LeNbl0 MPeJOTBPALCHUS
«MeNoApamMbl» B MIpenojiaBaHuM (hU3MKH, (GOPMHUPOBAHUSA M Pa3BUTHs IO3HABATEIBHOI'O HHTEpEca
yUammxcsi K TpeaMery mpernogaBaHue  (Gu3wku  BeAETCSs C  MIMPOKHM  IPUBJICUYCHHEM
JI€MOHCTPALlMOHHOTO SKCIIEPHUMEHTA, BKIIOYAIOIIETO0 M IPUMEpPbl MPAKTUYECKOTO MPUMEHEHUS
(GU3NYEeCKUX SBJICHUN W 3aKOHOB. YUEHHKAMH BBITOJHSAETCS 3HAYUTENFHOE YHCIO (DPPOHTAIBHBIX
HKCHEPUMEHTOB M JIAOOPAaTOPHBIX paboOT, B TOM YHUCIIE U CBSI3aHHBIX C W3YYEHHEM TEXHMUYECKHX
npubopos. [Ipemnaraercs pemeHne 3a1a4 ¢ TEXHUIECKUMHU JJAHHBIMH, ITPOBEACHNE CaMOCTOSATEIBHBIX
HaOIIOACHNN yYallUMUCS TPHU BHIIOJIHEHUH MMH JIOMAIIHEro 33JaHusi, OpraHMu3alus BHEKJIACCHOTO
YTEHUS JOCTYIMHON HAYYHO-TIONYJISIPHOW JIMTEPATyphl, TOUCKH (DPU3MKO-TEXHHUECKOW WH(POpMAIUU B
Internet.

Benymas Mertoamka Tmpw peanu3alid  JaHHOW TpOTpaMMbl - TpoOiemMHoe oOydeHwe. ITo
CIIOCOOCTBYET CO3[AaHUIO TOJOXHUTEIbHOM MOTHBALlMM M HWHTEpeca K M3YYCHHUIO MPEeaMeTa,
aKTUBU3UpYyeT o0yueHne. COBMECTHOE pelieHHe MPOoOIeMbl pa3BHBAeT KOMMYHHKA0EITHbHOCTh, YMEHUE
paboTaTh B KOJUIEKTHBE, pelaTh HETPaJUIIMOHHBIC 3a/1a4M, UCIIONb3YsI IPUOOPETEHHbIE MTPEeIMETHBIE,
WHTEIUICKTYaJIbHbIE M OOIINe 3HAHHS, YMEHUS 1 HABBIKH.

Ha »srame BBeneHMs 3HAHMH HCHOJB3YETCS TEXHOJOTHS MPOOJIEMHO-THATIOTHYECKOTO OOy4YeHMS,
KOTOpasi TO3BOJSIET OPraHW30BaTh HCCIENOBATEIbCKYI0 paboTy ydamumxcs Ha ypokKe U
CaMOCTOSITENIbHOE OTKpbITHE 3HaHWil. Ha ypoke BBeJeHHMS HOBBIX 3HAHUI MOCTaHOBKA MPOOIEMBI
3aKITI0YAeTCs] B CO3JaHUN YUUTENeM IPOOJIEeMHON CHTYyalluu U OpraHW3alliy BBIXO/1a U3 HEe OJHUM U3
Tpex cmocoboB: 1) yuuTenb caMm 3a0CTpseT NPOTHUBOpEUME MPOOJIEMHON CHUTYyallMM U COOOIIaeT
npo0sieMy; 2) y4eHUKHU OCO3HAIOT MPOTUBOpeUre U GOopMyIUpYIOT MpobieMy; 3) yuuTenb IUajioroM
no0yK/1aeT YYeHUKOB BbIIBUTATh U IIPOBEPATH TUIIOTE3HI.
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WunuBuayanbHas paboTa Npu BBINOJIHEHWH JAOMAIIHMX 3aJaHU B COOTBETCTBUU C BBIOpAHHON
oOpa3zoBaTenbHONW TpaeKTopued (IPUHIMII MHHHMYyMa M MAaKCHMyMa) pa3BHUBaeT CHOCOOHOCTh
YUaIerocsi CaMOCTOSATEIbHO MBICIUTh U JIEHCTBOBATh, HECTU OTBETCTBEHHOCTD 32 PE3YJIbTAaThl CBOETO
TpyZaa.

duznyeckoe 00pa3oBaHUE B OCHOBHOW HIKOJIE JOKHO 0OecneuuTs (OpMUPOBAHHE Yy 00ydaronmxcs
IIPEJICTAaBICHU O HAaydyHOH KapTMHE MHMpa — BaXXHOIO pecypca HayyHO-TEXHHYECKOIo Iporpecca,
O3HaKOMJIEHHE OOydaromuxcsi ¢ (U3NYECKUMU U ACTPOHOMUYECKUMHU SIBICHUSIMH, OCHOBHBIMU
MPUHIMIIAMA PaOOThl MEXAaHU3MOB, BBICOKOTEXHOJIOTHYHBIX YCTPOWCTB W TPUOOPOB, pPa3BUTHE
KOMIIETCHIINI B PEILIEHUH WHKEHEPHO-TEXHUYECKUX U HAyYHO-UCCIIEI0BATENbCKUX 3a/1au.

OcBoenue yuebHoro npeamera «Pu3nkay HaAMpaBICHO HA Pa3BUTUE Y 00YUAIOMIUXCS MPEICTaBICHUN
O CTPOEGHMH, CBOMCTBaX, 3aKOHaX CYIIECTBOBAaHUS U [JBIKEHUS MaTepuu, Ha OCBOCHHE
o0y4aroluMuUcs 00X 3aKOHOB M 3aKOHOMEPHOCTEH NMPHUPOJHBIX SIBICHUHN, CO3JaHUE YCIOBHM AJIs
(dhopMupOBaHUS HWHTEJUICKTYaJIbHBIX, TBOPUYECKUX, IPaKIAHCKHX, KOMMYHUKAI[UOHHBIX,
nH(OPMALMOHHBIX KommeTeHuuid. OOyyarouiyecs: OBJIAJCIOT HAYYHBIMH METOJaMU  PEIICHUS
Pa3IMYHBIX TEOPETUYECKUX U TMPAKTUYECKUX 3a7ad, YMEHHSIMH (OPMYIHPOBATh THIIOTE3HI,
KOHCTPYHPOBATh, IPOBOJUTH SKCIIEPUMEHTHI, OLIECHUBATh U aHAIU3UPOBATH MOJYYCHHBIE PE3YIbTAThI,
COTOCTABIIATh UX C OOBEKTHUBHBIMU PEATTUSIMHU >KU3HHU.

VYueOusbiii npeamer «Pu3nka» cnocoOCTBYeT (HOPMUPOBAHHMIO y OOYYAIOIIMXCS YMEHHM Oe30macHo
HCIO0JIb30BaTh J1abopaTopHOEe O00OpYyIOBaHHUE, MPOBOJUTH ECTECTBEHHO-HAYUYHbIE HCCIIEOBAHUS U
AKCIIEPUMEHTHI, aHATM3UPOBATh MOJYUYECHHBIE PE3yIbTaThl, IPEACTABIATh U HAYYHO apryMEHTHUPOBATH
MOJTYYCHHBIC BHIBO/IBI.

Nzyuenne npenmera «dusmnkay, B 4acTd (GOpMHUPOBAHUST Y 00YUAIOIIHUXCS HAYYHOTO MUPOBO33PECHHUS,
OCBOCHHS OOIIEHAYYHBIX METOJIOB (HAONIOACHUE, HM3MEpPEHUE, JKCIIEPUMEHT, MOJEIHUPOBAHUE),
OCBOGHHUSI MPAKTUYECKOTO TPUMEHEHHS Hay4YHBIX 3HaHUH (U3UKK B KU3HK OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SIX ¢ mpeameramu: «Matematukay, «MHpopmatukay, «Xumus», «buonorusy,
«eorpadus», «Oxonorusi», «OCHOBbI  0O€30MACHOCTH  JKU3HENEATENBbHOCTHY, «McTopusi»,
«JImrepatypa» u np.

Cmpykmypa Kypca ¢usuxu ¢ 7-9 Knaccax
Crtpyktypa Kypca (GU3HKM Ha JaHHOW CTYNEHU OOy4YeHHsS OmpenersieTcs MocleAoBaTeIbHbIM
PacCMOTPEHHEM PA3IMYHBIX (POPM JIBFDKECHHUS BEIIECTBA M JJICKTPOMArHUTHOTO IOJISI B MOPSJIKE WX
YCIOKHEHUS: MEXaHUYeCKHE SBJICHUS, BHYTPEHHEE CTPOCHHUE BEIIECTBA, TEIUIOBLIC SBJICHUS,
AJIEKTPOMATrHUTHBIC SIBJICHUS, KBAHTOBBIC SBJICHUSI.

I11. Onucanue mecta yueOHoro npeamera «@u3uka» B yueOHOM IJIaHe
B cootBercTBUM € TpeboBaHUsAME PenepaabHOrO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA

OCHOBHOT0 00111er0 00pa3zoBaHus npeamer «Pusnka» nuzydaercs ¢ 7-ro no 9-i kiacc. Ha ocBoenue
porpaMMsbl oTBoANUTCA 244 yaca!

lNonma oOyuenust KomnuectBo yacos B KonuyecTBo yueOHBIX Bcero gacos 3a
HEACIIO HeJelb y4eOHBIN TOJT
7 xmacc 2 34 68
8 Kmacc 2 34 68
9 knacc 3 34 102
Utoro: 238 gacos

YpoBeHs 00yueHus — 0a30BBIH.

V. Onucanue HeHHOCTHBIX OPHEHTUPOB COIEPKAHUSA Y4eOHOT0 mpoluecca.




LleHHOCTHBIC OPHEHTHPHI CONIEPIKAHHS Kypca (PU3UKH B OCHOBHOM IIIKOJIE ONIPENEIISIOTCS Crieln(puKoit
¢u3uky kak Hayku. [IoHSATHE «IEHHOCTH» BKJIIOYAIOT EAMHCTBO OOBEKTHBHOTO (caM OOBEKT) U
CYOBEKTUBHOTO (OTHOIICHHE CYOBEKTa K OOBEKTY), MMO3TOMY B KA4eCTBE IIEHHOCTHBIX OPHUEHTHUPOB
¢dusznueckoro 00pa3oBaHUsI BBICTYMAIOT OOBEKTHI, HM3y4aeMble B Kypce (GU3HKH, K KOTOPBIM ¥
yuammxcsi  (GOpMHUpYeTCsi [EHHOCTHOE OTHOmeHHWe. [Ipy 3TOM BeAyIIyl0 pOJb  HIPAroT
MO3HABATENIbHBIE IICHHOCTH, TaK KaK JaHHBIA Y4EOHBIH NpeaMeT BXOIAWT B TPYIIY MPEAMETOB
MO3HABATEIBHOTO IIMKJIA, TJIaBHASI EJIb KOTOPBIX 3aKIFOYAeTCs B M3YYCHHMH TpUpObl. [IpumepHas
mporpaMMa TpeaycMaTpuBaeT (GopMHpOBaHUE Y IIKOJIHHUKOB OOIICY4EOHBIX YMEHH W HABBIKOB,
YHHUBEPCAILHBIX CITOCOOOB IEATEILHOCTH M KITFOYEBBIX KOMITCTEHITHIA.

HpHOpI/ITCTaMI/I JJIA HIKOJIBHOT'O KypcCa (1)I/ISI/IKI/I Ha 3Tare OCHOBHOI'O 06mero 06pa3OBaHI/IH SABJIAKOTCA:
To3nasamenvras oesmenvHOCb:

® HCIOJB30BaHKUE JUIS TO3HAHHMS OKPYXKAIOIIETO MHUpPA Pa3IUYHBIX €CTECTBEHHOHAYYHBIX METOJIOB:
Ha0It0IeHNE, H3MEPEHUE, IKCTICPUMEHT, MOJICIINPOBAHNUE;

e (QopmMupoBaHHWE YMEHHUU pa3IHyaTh (aKThl, THIIOTE3bI, MPUYHUHBI, CJICICTBUSA, JOKA3aTCIbCTBA,
3aKOHBI, TEOPUU;

® OBJIAACHUC aICKBATHBIMHA criocobamu peICHUA TCOPCTHICCKUX U OKCIICPUMCHTAJIBHBIX 3a4a4;

L4 HpI/IO6p€TCHI/I€ OIIbITa BBIABMXCHHUSA THUIIOTC3  JJIA OOBSICHEHHSI H3BECTHBIX d)aKTOB u
SKCHCpI/IMeHTaHBHOﬁ IIPOBEPKHU BbIABUI'aCMbIX I'MIIOTC3.

HnpopmayuonHo-koMMyHUKAMUBHASA OessMETbHOCMb.

® BJa/ICHUE MOHOJIOTUYECKON W JMaJIOrM4YecKoil peublo, pa3BUTHE CIHOCOOHOCTH MOHHUMAaTh TOYKY
3peHus codeceIHMKa U IPU3HABaTh PAaBO HA HHOE MHEHUE;

® JICIIOJIH30BAHUE JIJISl PEIICHHMSI IIO3HABATEILHBIX 1 KOMMYHUKATUBHBIX 33124 Pa3IUYHBIX HCTOYHUKOB
nHpopMaIuu.

Pegnexcuenas oesmenvnocmo:

® BJIAJICHUEC HAaBBIKAMM KOHTPOJSA U OLCHKU CBOEH JEATEIBHOCTH, YMEHUEM IPEIBUAECTh BO3MOXKHBIC
pe3yabTaThl CBOUX JEHCTBUN:

® OpraHusanus yqe6H0171 ACATCIIBHOCTU: IIOCTAaHOBKA MCJIH, IUIAHUPOBAHUC, OIPCACICHUC
OINITUMAJIBHOTO COOTHOMICHUA LEJIN U CPCIACTB.

V. J/IM4HOCTHBIE, MeTaNpeIMeTHbIC H NPeIMETHBIC Pe3yJIbTaThl 0CBOCHHS
yuyeOHoro npeamera «@usuka»
Jluunocmuvimu pesynomamamu 00ydeHUs: GU3MKE B OCHOBHOM IIKOJIE SBIISIOTCS:

o c(OPMHPOBAHHOCTh  IMO3HABATEJIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX H  TBOPYECKHX
CIOCOOHOCTEH yualuxcs;
J yOeXJIEHHOCTh B BO3MOXKHOCTH TIIO3HaHHsS MPUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO

HCIIOJIb30BaHU }IOCTI/I)KGHI/II\/’I HAayKu Hu TEXHOJIOTHH JJIsL JIaHI)HeI}'IHICFO Pa3BUTHA YCIIOBEYCCKOI'O
o0liecTBa, yBaK€HHE K TBOpIIAM HAyKd M TEXHUKH, OTHOIIEHHWE K (U3MKe Kak »JIIEMEHTY
o011euen0BeYeCKO KyIbTYypHI;

o CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUH;

o TOTOBHOCTb K BBIOOPY JKM3HEHHOI'O MYTH B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpECaMU H
BO3MOKHOCTSIMU;

o MOTHBaIMsl  00pa30BaTENbHONW  JIEATEJBHOCTH  IIKOJBPHHUKOB HAa OCHOBE JIMYHOCTHO
OPHUEHTHPOBAHHOTO MOAX0/1A;

o (dbopMUpOBaHNE ILIEHHOCTHBIX OTHOIICHHWW JpYyr K JApYry, yYUTeN0, aBTOpaMm OTKPBITHH u

n300peTeHuil, pesyibrataM 00y4yeHusl.
Memanpeomemnuvimu pe3ynbTaTaMu 00yueHus: GU3KMKe B OCHOBHOM IIKOJIE SIBJISIOTCS:
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o OBJIQJICHUE HABBIKAMH CAMOCTOSITEIbHOIO MNPUOOpPETEHUs] HOBBIX 3HAHHH, OpraHU3aINH
yu4eOHOM NesSTeNIbHOCTH, MMOCTAHOBKH 1€JIeH, TUIAaHUPOBAHMSI, CAMOKOHTPOJS M OLEHKU PE3yIbTaToB
CBOEH JEATENILHOCTH, YMEHUSIMU NIPEABUIET BO3MOKHBIE PE3YJIbTAThl CBOUX JIEHCTBUM;

o NOHUMAaHHUE PA3TUYUN MEXIYy HCXOAHBIMU (aKTaMH M THIOTE3aMU JJIsl WX OOBSICHEHUS,
TEOPETUYECKUMH MOJENIIMU U PealbHBIMH OOBEKTaMU, OBJIAJICHUE YHUBEPCAIBHBIMH Y4€OHBIMU
NCWCTBUSIMU Ha TpPUMEpax THUIOTE3 s OOBSCHEHHS M3BECTHBIX (DAKTOB M HKCHEPUMEHTAIBHOMN
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKHU TEOPETUUECKIX MOJIETICH MPOLIECCOB WU SBICHUI;

o IpUOOpPETEHUE ONBbITa CAaMOCTOSITENILHOTO TIIOMCKAa, aHajiu3a M oTOopa uHbOpManuu, C
MCTOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHKOB M HOBBIX MH(OPMAIMOHHBIX TEXHOJOTHH Il peIIeHUs
M03HABATENIbHBIX 33]1aY;

o pa3BUTHE MOHOJIOTUYECKOM M JTUAJIOTMYECKONl peud, YMEHHS BbIPaXKaTh CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIUBATh COOECEHNKA, TOHUMATh €r0 TOYKY 3PEHHS, IPU3HABAThH MPABO JPYroro
YesioBeKa Ha HHOE MHEHHE;

. OCBOCHHE IIPHEMOB JCHCTBUI B HECTAHIAPTHBIX CUTYaLUsIX, OBJIAJCHUE 3BPHCTHYCCKHUMHU
METOAAaMH PEUICHHUs IpooeMm;
e dbopMHUpoOBaHKE YMEHHUM padOTaTh B TPYMIE C BHIIOJHEHUEM PA3JIMUHBIX COLUAIBHBIX POJICH,

IPEJCTABIATh U OTCTAUBATh CBOU B3IVISAbI M YOEXKIEHUS, BECTH JUCKYCCHIO.

IIpeomemnvwle pe3ynrbmamel 00ydeHUs] PU3NKE B OCHOBHOM IIKOJIE!

BbInyCKHUK Hay4uTCH:

J coOiogaTh MpaBwia O€30MaCHOCTM M OXpaHbl Tpyda MNpU paboTe ¢ Yy4eOHBIM MU
1abopaTopHBIM 000PYI0OBAHUEM;

J IIOHUMaTh CMBICI OCHOBHBIX (DPU3MUYECKMX TEPMHHOB: (PHU3UUECKOE Teslo, (U3NYECKOe
SBIICHHE, (PU3NUECKasi BEININHA, CTUHHUIIBI U3MEPECHUS;

. pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh NMPU MOMOIIM (U3NYECKHX METOIOB;
aHAJIM3UPOBaTh OTJCNIbHBIE 3Tallbl NPOBEIEHUS MHCCIENOBAaHUN M MHTEPIPETHPOBATH PE3YJbTaThl
HaOJIIOIEHUI U OIIBITOB;

. CTaBUTH OTBITHI IO MCCIIEOBAHUIO (PU3MUYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tel O3
UCMOJb30BaHUS TMPSAMBIX M3MEpPEeHUH; Tpu 3ToM (HopMyIUpoBaTh MpobieMy/3anady y4eOHOro
SKCIIEPUMEHTa; COOUpaTh YCTAHOBKY W3 IMPEAJIOKEHHOr0 O0O0OpYAOBaHHUS; MHPOBOAUTH OIBIT U
(GbopMyIHpOBaThH BHIBOJIBI.

[Ipumeuanue. Ilpu mpoBeneHUM ucCleNOBaHUS (PUINYECKUX SIBICHUNH HU3MEPHUTENbHbIE MPUOOPHI
UCMOJB3YIOTCS JIMIIb KaK JaTYUKU U3MEpPeHMs (PU3MUECKUX BEJIWYMH. 3alMCH MOKAa3aHUN MPSIMbIX
U3MEpEHUIl B 3TOM cllyyae He TpeOyeTcs..

o MMOHUMATh POJIb IKCIIEPUMEHTA B MOJIYYEHUH Hay4dHOI HHQOpMaINH;

J MIPOBOAUTH MpsIMbIE M3MEPEHUs (U3NYECKUX BEIMYMH: BpPEMsI, pacCTOSTHUE, Macca Telna,
o0beM, cuila, TeminepaTrypa, atMocepHoe JaBiieHUE, BIaKHOCTh BO3/yXa, HAIpsDKEHHE, cHUjla TOKa,
paavanroHHbId QOH (C HMCMONb30BaHUEM JO03MMETpa); MPU 3TOM BBIOMpPATh ONTHUMAJbHBIM CHOCOO
M3MEPEHUS U UCIIOJIB30BATh TPOCTENIIINE METO/IbI OLIEHKU IIOTPEIIHOCTEN N3MEPEHHM.

[Ipumeuanue. Jlro0as yuebHast mporpamMma J0JKHA 00ECIeUnBaTh OBJIaIEHUE IPSIMBIMU U3MEPEHUSIMHU
BCEX MEPEUMCICHHBIX (PU3NUECKUX BETHUYHUH.

o MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3MUYECKUX BEIMYHH C UCIOIH30BAHUEM MPSAMBIX
U3MEpEHUIl: TpHU OSTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCUPOBATh pE3yJIbTaThl IOTYYEHHON
3aBUCUMOCTH (DM3UUECKUX BEIMYMH B BUjAE TaONMIl U TpauKOB, JeNaTh BBHIBOJBI MO pe3yjibTaTaM
UCCIJIETOBaHMUS;

o MPOBOJINTh KOCBEHHBIE M3MEPEHUsS! (PM3MUECKUX BEIMYHMH: TPU BBITIOJHEHUH W3MEPEHUH
co0uparh SKCHEPUMEHTAIIbHYI0 YCTAaHOBKY, CJenysl NpPEIJIOKEHHOW HHCTPYKIMH, BBIYUCIATH
3HAYeHHE BEJIMYMHBl M AHAJIU3UWPOBATh IOJyYEHHbIE PE3YJIbTaThl C YUYETOM 3a/laHHOH TOYHOCTH
U3MEPEHU;

o aHAJIM3UPOBATh CUTYallMM [PaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, y3HaBaTh B HHX
NPOSIBJICHUE HM3YYEHHBIX (U3NYECKUX SIBICHUM WM 3aKOHOMEPHOCTEH W NPUMEHSTh HMEIOIINEecs
3HAHUS U UX OOBSICHEHUS;

. MMOHUMATh TIPUHIUITBI JEHCTBUSI MAIllMH, MPHOOPOB U TEXHUIECKUX YCTPOUCTB, YCIOBUS HX
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0€301acHOT0 UCIIOIb30BAHMSI B IOBCEAHEBHON KHU3HU;

o UCIOJIb30BaTh TMPU BBIMOJIHEHUHM Y4YEOHBIX 3aJad HAyYHO-TIONMYJSPHYIO JHUTEpaTypy o
(bU3NUECKUX SIBIICHUSIX, CIIPABOYHBIC MaTepHalIbl, pecypchl IHTepHEeT.

BhINyCKHUK MOJYYUT BO3MOKHOCTbh HAYYUThCSH:

o OCO3HaBaTh IICHHOCTb HAyYHBIX MCCIEJOBAaHUM, pOIb (GU3UKK B  pacUIMPEHHH
MPEJCTaBICHUN 00 OKPYKAIOIEM MHUPE U €€ BKJIAJ] B YIyUYIICHUE KauecTBa KU3HHU;
o UCTOJIb30BATh IPHEMbI TOCTPOCHUS (PHU3MUECKUX MOAETeH, moucka u (HOpMYITHPOBKH

J0Ka3aTeJIbCTB BBIIBUHYTHIX THUIOTE3 M TEOPETHYECKUX BBIBOJOB HAa OCHOBE OMIUPUYECKU
YCTaHOBJICHHBIX (DaKTOB;

o CpPaBHHBATh TOYHOCTh M3MEPECHHs (DPU3MYECKHX BEIWYMH MO BEIMYUHE MX OTHOCHTEIHHOU
MOTPEIIHOCTH MIPH MPOBEICHUHU MPAMbIX U3MEPEHHUIA;
o CaMOCTOSITENIbHO ITPOBOAUTH KOCBEHHBIE U3MEPEHUS U UCCIIEOBaHUS (PU3UYECKUX BEITUYUH

C HCIIOJIb30BAaHUEM pa3IMYHBIX CIIOCOOOB M3MEpeHUs (M3NYECKHX BEJIWYHMH, BBIOWpATh CPEICTBA
M3MEPEHUs C y4eTOM HEe0O0X0AUMOW TOYHOCTH U3MEPEHUH, 0O0CHOBBIBATh BEIOOP Crioco0a U3MEpEeHHUs,
aJICKBATHOI'O ITIOCTABJIEHHOM 3aJ1a4e, IPOBOANTH OLIEHKY JOCTOBEPHOCTH IIOJIY4EHHBIX PE3YJIbTATOB;

o BOCHPUHUMATh HMHpOpMALUI0  (U3UYECKOTO  COAEpkKaHUs B  HAYUYHO-TIOMYJISIPHOU
auTepatype U CpeACTBaX MaccoBOM  HMH(OpManuM, KpPUTHUECKH OLEHHUBATh IOJYyYEHHYIO
nHOPMAIINIO, aHATM3UPYS €€ COIep)KaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMaIny;

o co3llaBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUS O (PU3MUECKUX SIBICHUSX HA
OCHOBE HECKOJIbKHX HCTOYHHKOB HWH(OpMAIMK, COMPOBOXKAATh BBICTYIUICHHE IPE3CHTAIHEH,
YUUTBIBAsi OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

Mexannuyeckue siBJIeHHUS

BbInyCKHUK Hay4uTCH:

o pacrio3HaBaTb MEXaHUUYECKHE SIBJICHHUS M OOBSICHATH HAa OCHOBE MMEIOLIUXCSA 3HAHUHN
OCHOBHBIE CBOWCTBA WJIM YCJIOBHS NPOTEKAHMS 3THUX SIBJICHUWA: PAaBHOMEPHOE M HEPABHOMEPHOE
IBUKCHHE, DABHOMEPHOE MW PABHOYCKOPEHHOE MPSMOJMHENHOE JBU)KEHHE, OTHOCHUTEIBHOCTH
MEXaHMYECKOTO JBM)KEHHUS, CBOOOJAHOE NaJCHHUE TEJ, PAaBHOMEPHOE IBMIKEHHE I10 OKPYKHOCTH,
UHEpLMs, B3aUMOJACHUCTBHE TEJI, PEAKTUBHOE [BWKEHUE, Iepelradya IaBJICHHs TBEPAbIMH TeEIaMH,
KHUJKOCTIMHU M razaMu, aTMoc(hepHOe AaBiieHuE, IJIaBaHUE TEJl, PABHOBECUE TBEPBIX TEJ, UMEIOIINX
3aKpEIUIEHHYIO OCh BpalIeHUs, KoJlebaTelbHOe BI)KEHUE, PE30HAHC, BOTHOBOE JIBH)KEHHUE (3BYK);

o OIMCHIBATh M3y4YEHHbIE CBOICTBA TEJ M MEXaHUUYECKHUE SIBIICHUS, UCHOJb3yd (hru3nyecKkue
BEJIMYMHBIL: MyTh, IEPEMELIEHHE, CKOPOCTh, YCKOPEHUE, Mepuo/i 0OpalleHus, Macca Tella, IIOTHOCTh
BEIIeCTBA, cuja (cuja TSDKECTH, CUJla YIOPYTOCTH, CHJIa TPEHHUs), JaBJ€HHE, HUMIIYJIbC Tea,
KMHETUYeCKasi SHEprus, MOTEHIMAIbHAs SHEPrusi, MexaHuueckas pabora, MexaHH4ecKas MOIIHOCTb,
KIIJI npu coBepiieHun paboOThl ¢ UCHOIb30BAHUEM MPOCTOr0 MEXaHU3Ma, CUJa TPEHUs, aMILIUTY/a,
NepHoj] W YacToTa KojeOaHWH, JIMHA BOJIHBI M CKOPOCTh €€ pacHpOCTPaHEHUs; MPU OMUCAHUU
NPAaBUIBHO TPAKTOBATH (PM3UUECKUH CMBICI HCIOJIB3YEMbIX BEIMYMH, UX O0O3HAUCHMS U €IUHHIIBI
U3MEpEeHUs,, HaXOOUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3HUECKYI0 BEJIMYMHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3NYECKOI BETMUUHBI;

o aHAJIM3UPOBATh CBOICTBA TEJ, MEXaHUUECKHUE SIBIICHUS U MPOLECCHI, UCIOb3YA (pru3nueckue
3aKOHBI: 3aKOH COXPAHEHUs SHEPIHM, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHLUI CYNEPIIO3ULUN CUJI
(maxoxzaenue paBHoaeicTBytoueit cuibl), I, IT u 11l 3akonst HetoToHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmena; MpU 3TOM pazIUuvaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U €70 MaTEMaTUYECKOE BBIPAKECHHUE;

. pa3nuyaTh OCHOBHBIE NMPH3HAKM HM3YYEHHBIX (PU3MYECKHX MOENei: MaTepualibHas TOYKa,
MHepLHaIbHas CUCTEMa OTCUETa;
J pemars 3aJa4yd, UCHOJb3ys (U3MUECKHe 3aKOHbI (3aKOH COXpAHEHHs] SHEpPrHH, 3aKOH

BCEMUPHOI'O TATOTEHUS, PUHIMII cyrniepriosuuuu cui, I, 11 u 11l 3akonsl HproTOHA, 3aKOH COXpaHEeHUs
uMITyJbca, 3akoH ['yka, 3akon Ilackains, 3akoH Apxumena) U GopMyIibl, CBSI3bIBAIOIINE (PU3HUECCKUE
BEJTMYUHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, IUIOTHOCTh BEIIeCTBa, CHUila, JaBJICHUE, UMITYIIbC
Tena, KUHETHUYECKas DJHEprus, IOTEHIMadbHas DJHEpPrus, MeXaHuueckas paboTa, MeXaHHYecKas
motHocTh, KITJ[ mpocToro Mexanusma, cuiia TpEeHUsI CKOJIbKEHUs, KO3()PHUIIMEHT TpeHUs, aMILUTUTYa,
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MEPUOJT U YacTOTa KOJICOAHUH, JUTMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHCHHs): Ha OCHOBE aHAN3a
YCIIOBHS 3aJaud 3alMCHIBATh KPATKOE YCJIOBHE, BBLACTATH (DU3MUYECKUE BEIMYUHBI, 3aKOHBI WU
dbopMynbl, HEOOXOMUMBIC Il €€ PEUICHHs, MPOBOJIUTh pPAacdyeThl M OICHHBATh PEaTbHOCTh
MOJTyYEHHOT0 3HaYCHUS (PU3NIECKOI BETUUNHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

. WCIIOJIb30BATh 3HAHMS O MEXAaHWYECKHX SIBIICHUSX B MOBCEHEBHOM JKU3HU JIJIsl 00CCIICUCHUS
0e30macHOCTH TMpH OOpaIIeHUH C NpUOOpaMHM M TEXHUYECKUMH YCTPOHCTBAMHM, Ui COXPAaHEHUS
3I0POBbSI U COOJIIOZCHUST HOPM 93KOJOTMYECKOTO TIOBEACHUS B OKPYXKAIOLICH Cpeie; MPUBOAUTH
IPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3UYECKHX 3HAHUH O MEXaHWYECKHX SBICHHUAX U
(GU3NYeCKUX 3aKOHAX; TPUMEpPhl HUCIOJB30BaHUS  BO30OHOBIIIEMBIX HCTOYHHKOB  JHEPTHH,
HKOJIOTUYECKUX MOCIIEICTBUI UCCIIEOBAHUS KOCMUYECKOTO MPOCTPAHCTB;

J pa3nuyaTh TpaHHUIbl IPUMEHUMOCTH (PH3UUECKUX 3aKOHOB, TOHUMATh BCEOOHIMNA XapakTep
(GyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXaHWMYECKOW JHEpPrHH, 3aKOH COXpaHCHUS
UMIIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHUS) M OTPAHWYCHHOCTH HCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

. HAXOJIUTh aJICKBATHYIO MPEIJIOKCHHON 3a1aue GU3MUECcKyr0 MOJIElb, pa3penarb npodieMy
KaK Ha OCHOBE MMEIOIINXCS 3HAHUHN 110 MEXaHHUKE C UCTIOIh30BAHNEM MaTEMaTHYECKOr0 armapara, Tak
Y TIPU TIOMOIIH METOJIOB OLICHKH.

TenJioBble ABIEHUS

BbInyCKHUK Hay4uTCH:

. pacro3HaBaTh TEIIOBBIC SIBJICHUS U OOBSACHATh Ha 0a3e MMEIOUIMXCS 3HAHWUN OCHOBHbBIE
CBOWCTBA WJIHM YCIOBHS MPOTEKAHHsS OSTHX SBICHUH: nudQys3us, u3MeHeHHe o0beMa Tel IpHu
HarpeBaHuU (OXJIAXKICHUH), OOJbINAs CXXHUMAEMOCTh TIa30B, Majas CKUMAeMOCTbh J>KHIKOCTEH W
TBEPIBIX TEN; TEIUIOBOC paBHOBECHE, HCIApEHWE, KOHJCHCALUs, IUIABJICHUE, KPHCTAJLTH3AIH,
KHIICHHE, BIAXKHOCTh BO3/yXa, Pa3JIYHbIC CIIOCOOBI TeIuIonepeauu (TerIonpoBOIHOCTh, KOHBEKIIHS,
M3Jy4YCHUE), arperaTHble COCTOSIHUS BEIIECTBA, MOTJIOMICHUE SHEPTHH MPU UCIIAPCHUU JKUIAKOCTH U
BBIJICJICHUE €€ TIPY KOHJICHCAIIUH 11apa, 3aBUCUMOCTh TEMIICPATyphbl KHIICHUS OT JIaBJICHUS;

o OIMCHIBaTh M3YYEHHBIE CBOMCTBA TeNl M TEIJIOBBIC SIBJICHMS, MCIONB3YS (hU3nUecKue
BEJIMYMHBI: KOJWYECTBO TEIJIOTHI, BHYTPEHHSS OSHEPTHs, TEMIEpaTypa, YAelIbHas TEIJI0eMKOCTh
BEIIECTBA, y/eJbHAs TEIUIOTA IUIaBJIEHMA, yAeNbHas TeIUloTa MapooOpa3oBaHUs, ylelbHas TelsioTa
CTOpaHMsl TOIUIMBA, KOY(D(UIMEHT TOJE3HOTO MEHCTBHSA TEMJIOBOTO JBUTATEINS; TPU ONHCAHUU
MIPAaBUJIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYUH, X OO03HAUEHUS M €JUHULIBI
W3MEPEHUs, HaXOIUTh (OPMYINBI, CBS3BIBAIOIIME MAHHYIO (U3NYECKYI0 BEIMYUHY C JIPYTUMH
BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3NUECKOM BETUYMHBI;

o aHAJIM3UPOBATh CBOMCTBA TeJl, TEIUIOBBIE SIBJICHWS M IIPOLIECCHI, MCIOIb3ys OCHOBHBIE
ITOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOCHUM BELIECTBA U 3aKOH COXPAHEHUS YHEPTUU;

o pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJeNeld CTPOECHHS TIa3oB,
KUJKOCTEN U TBEPABIX TEIL;

o IPUBOANUTH HPUMEPHI MPAKTHUECKOTO HCHOJIb30BAHUS (U3NYECKUX 3HAHMHA O TEIIOBBIX
SBJICHUSIX;

o pemiatb 3aJadd, MCIOIb3Yys 3aKOH COXPAHEHHs DJHEPruuM B TEIUIOBBIX IIpoLeccax U

(dbopMyIibl, CBsI3bIBAlONINE (PU3NYECKUE BEIMYMHBI (KOJIMUYECTBO TEIJIOTHI, TeMIlepaTrypa, yAeJbHas
TEIUIOEMKOCTh BEIIECTBA, YyJAeNbHas TEMJoTa IUJIaBJIEHUs, yJelbHAas TeIloTa NapooOpa3oBaHMs,
yZenabHas TEIUIoTa CropaHus TOIUIMBA, KO3()PUIMEHT MOJIe3HOro ASUCTBUS TEIJIOBOTO JABUTaTeNs): Ha
OCHOBE aHajiM3a YCIIOBHS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PU3MUECKUE BEITMYHHBI,
3aKOHBI ¥ (OPMYJIbI, HEOOXOAUMBIE JIJISl €€ PELIeHUs, IPOBOJUTH pacueThl U OLEHUBATh PEaJbHOCTh
MOJIyYEHHOT0 3HaYeHUS (PU3NYECKON BETMUHUHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

o WCIOJIb30BaTh 3HAHMS O TEIJIOBBIX SIBJICHHUSX B MOBCEIHEBHOM KHU3HU Ui oOecreueHus
0€30IacHOCTH TNpH OOpaIleHUH C NpUOOpaMHM U TEXHHYECKUMHU YCTPOMCTBAMH, Ui COXpAaHEHUS
3I0pOBbS U COOJIFOJIEHUS HOPM SKOJOTMYECKOro MOBEIEHUS B OKpYXKalIled cpeie; NMPUBOAUTH
IPUMEPBI SKOJIOTUYECKUX IOCIEACTBUN paboThl JIBUTATENell BHYTPEHHETO CrOpaHus, TEIUIOBBIX U
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TUIPOIJICKTPOCTAHIINM;

o pa3nuyaTh TpaHUIBl IPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHMMATh BCEOOIIMI XapakTep
(byHIaMEHTAIBHBIX (PU3MYECKHX 3aKOHOB (3aKOH COXPAaHEHHsI PHEPTUU B TEIUIOBBIX IPOLECCax) U
OTrPaHUYEHHOCTH UCTIOJIB30BAaHUS YACTHBIX 3aKOHOB;

o HaXOJUTh aJeKBATHYIO MPEAJIOKEHHOH 3a/1aue (PU3NUYECcKyt0 MOJIesb, pa3peliaTs npodaemMmy
KaK Ha OCHOBC HMCHOIIIUXCA 3HAHUH O TEIUIOBBLIX SIBJIICHUSX C HMCIIOJB30BAaHUEM MAaTEMAaTHYECKOI'O
anmapara, Tak U IpH MOMOIIU METOA0B OIICHKHU.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

BbINyCKHUK HAYYUTCS:

o pacrno3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUSA U OOBSCHATH HAa OCHOBE MMEIOLIMXCS 3HAHHM
OCHOBHBIC CBOMCTBA WU YCII0BUA MPOTCKAHUA 3THUX SIBJICHUU: QJICKTpU3alus TCJI, B33,PIMOI[CI>1CTBPIC
3aps0B, IEKTPUUECKUM TOK U €ro JeHCTBUS (TEIUIOBOEe, XMMUUYECKOE, MAarHUTHOE), B3aUMO/ICHCTBHE
MAarHuToOB, 3JICKTPOMArHuTHas WHAYKIHA, I[CI\/JICTBI/IG MAarauMTHOI'O 1oJii Ha NpPpOBOJHUK C TOKOM H Ha
JIBUKYIIYIOCS 3apsDKCHHYIO YacTHILy, JCHCTBHE 3JIEKTPUYECKOrO MOJs Ha 3apsDKEHHYIO YacTHILy,
3JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE PaciHpoCTpaHEHUE CBETa, OTPAXKEHHE U IPEIOMIICHUE
CBeTa, TUCIEPCHUs CBETA.

o COCTaBJIATh CXEMbl DJIIEKTPUYECKUX IIeMel C TMOCIeqoBaTeNbHBIM W MapajlieIbHbIM
COCIMHEHHEM DJIEMEHTOB, pa3ju4vasl YCJIOBHBbIE OOO3HAYECHHS DSJIEMEHTOB JJIECKTPUUYCCKUX IIeTei
(MCTOYHUK TOKa, KIIF0Y, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIEPMETP, BOIBTMET).

. HCII0JIb30BATh ONTHYECKUE CXEMbI [UIS MOCTPOCHUS M300paKCHUH B IUIOCKOM 3€pKaje H
coOuparoIei JIMH3e.
° OIMKMCbIBATh HU3Y4YCHHBIC CBOHCTBA Te€l WU OJICKTPOMArouTHBIC ABJICHUA, HCIIOJIb3Ys

¢u3nyeckue BEIMYMHBL: 3JIEKTPUUECKUI 3apsa, CHjla TOKa, JJIEKTPUYECKOE HampsiKeHue,
JIEKTPUUYECKOE CONPOTHUBIICHUE, YJEIBHOE CONPOTUBIICHUE BEILECTBA, PadOTa 3JIEKTPUYECKOTO MO,
MOIITHOCTh TOKa, (DOKYCHOE pPAcCTOSIHME M ONTHYECKas CHUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETAa; IPU OINHUCAHUU BEPHO TPAKTOBATh (PU3UUECKUH CMBICI
UCHOJb3YyEeMbIX BEIUYMH, MX OO0O3HAUYEHUS M E€JUHULBI H3MEPEeHUus; HaxoIuTb (HopMyIbl,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEIMYUHY C APYTUMU BEIMUNHAMHU.

o aHAJIM3UPOBATh CBOMCTBA TeJ, JJIEKTPOMATHUTHBIE SIBIEHUS W IPOLIECCHl, HCIHOJb3Ys
(Gu3nyeckrue 3aKOHBI: 3aKOH COXPAHEHMs IEKTPUUYECKOro 3apsaja, 3akoH Oma i ydacTka Liemw,
3akoH Jkoynsa-JleHna, 3akoH MPSAMOJMHENHOIO pacHpOCTPAaHEHUs CBETA, 3aKOH OTPaKEHUs CBETA,
3aKOH MPEJIOMIIEHUS CB€Ta; IPU ITOM pa3iIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U €ro
MaTEMaTHYECKOE BBIPAXKECHHUE.

o MPUBOJUTh  MPUMEPHI  MPAKTUYECKOTO  HWCHONB30BaHUS  (U3NYECKUX 3HAHUH O
AJIEKTPOMATrHUTHBIX SIBJICHUSX
o pemars 3a7add, UCIOJIb3Yysd (U3NUYecKue 3aKoHbl (3akoH Oma Juid yyacTKa LIENH, 3aKOH

Jbxoynsa-JIeHna, 3aKOH NPSMOJIMHEWHOTO PACIpPOCTPAaHEHMsI CBETA, 3aKOH OTPaXXEHHS CBETa, 3aKOH
MIpeIOMIIEHUsI CBETa) U (POPMYJIb, CBSI3bIBAIONINE (PU3NUECKHE BEIMUMHBI (CHIIa TOKA, 3JIEKTPUUYECKOE
HanpsDKeHHe, DJEKTPUYECKOE COMPOTUBIICHUE, YJIENbHOE CONPOTUBICHHE BeEIllecTBa, padora
JIEKTPUUYECKOTO MOJIsl, MOIHOCTh TOKA, (POKYCHOE PACCTOSHME M ONTHUYECKAs CHJIA JIMH3BI, CKOPOCTh
3JIGKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacToTa CBeTa, (POpMyINbl pacuera 3JIEKTPUYECKOTO
COIMPOTHUBIICHUS TPHU TOCIIEOBATEILHOM U TMAapaJJIEIbHOM COEAMHEHUH MPOBOJHUKOB): Ha OCHOBE
aHaJM3a yCJIOBHA 33/1a4M 3alMChIBATh KPATKOE YCIOBHUE, BBIACIATH (PU3NUYECKHE BETUUYHUHBI, 3aKOHbBI U
dbopMyIbl, HEOOXOAMMBIE [UIsl €€ pelIeHUs, MPOBOJUTH pacueThl M OLIEHWBATh PEaTbHOCTh
MOJIyYEHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCSH:

J UCIOJIb30BaTh 3HAHHUS OO0 JJIEKTPOMArHUTHBIX SBJIEHUSX B MOBCEJIHEBHOM KHU3HU IS
obecrieyeHrs: 06€30MaCHOCTH MpU OOpaIleHUH ¢ MPUOOpPaMU U TEXHUUYECKUMH YCTPOHCTBAMHM, IS
COXPAHEHMs 3/I0pOBbsl M COOJIOAECHUS HOPM 3KOJOIMUYECKOrO IMOBEJEHHS B OKpYXKaloIled Cpere;
IIPUBOJUTH IIPUMEPHI BIMSHUS dJIEKTPOMAarHUTHBIX U3JIyYE€HUI Ha )KUBBIE OPraHU3MBI;

o pa3nuyaTh rpaHULbl IPUMEHUMOCTH (U3UUYECKUX 3aKOHOB, TOHUMATh BCEOOIIMN XapakTep
(yHITaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpaHEHMsI DJJIEKTPUUECKOTOo 3apsiia) U OrpaHUYEHHOCTh
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MCIOJIb30BAaHMUS YaCTHBIX 3aKOHOB (3akoH OMma JUIsl ydacTka 1enu, 3akoH Jlxoynsa-JIenua u np.);

o UCIOJIb30BaTh TMPUEMbl TOCTPOEHUS (PU3NYECKUX MOJIeNel, Moucka U (HOpPMYIUPOBKU
AOKAa3aTCJIbCTB BBIABUHYTBIX THIIOTE3 W TCOPCTUYCCKHUX BBIBOAOB Ha OCHOBC OMIIMPUUYCCKU
YCTaHOBJICHHBIX (DAKTOB;

o HAXOJUTh aJeKBAaTHYIO MPEJIOKEHHOM 3a1aye (GU3NUECKYI0 MOJIENb, pa3peiaTs npodiemMy
KaKk Ha OCHOBC HUMCIOIIUXCA 3HaHHH 00 SJICKTPOMAruuTHBIX SABJICHUAX C MCIIOJIb30BAHUCM
MaTEeMaTHYeCKOro afnmnapara, Tak U Py MOMOIIU METOJ0B OIICHKHU.

KBanToBbIe fiBJIeHUS

BbINyCKHUK HAYYUTCS:

o pacrno3HaBaTh KBAaHTOBBIC SIBJICHUSI U OOBSACHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOMCTBA WJIH YCJIOBUA NPOTCKAHUA 3THUX SIBJICHUM: €CTECTBECHHAS U HCKYCCTBCHHAA paJUOAKTHBHOCTD,
-, B- ¥ y-U3IIy4eHUs, BOBHUKHOBEHHUE JINHEHYATOr0 CIEKTPa U3JTy4yeHUsl aTOMa;

o OIMCHIBATh U3yYCHHbIC KBAHTOBbIC SBJICHUS, UCIOIb3Ys (PU3NYECKUE BEIIMYMHBI: MAaCCOBOE
YHCII0, 3aps0BOE YHMCIO, MEPHOA IOoJIypacmanga, SHeprust (OTOHOB; NMPHU OINUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOJB3YEMBIX BEIIMYMH, UX 0003HAYEHUS U €IUHUIIBI U3MEPEHUS;
HaXoAuTh (OPMyJBI, CBSA3BIBAIOIIME JAHHYIO (HU3MUECKYI0O BEIWYMHY C JPYTUMH BEIHYMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOI BEIIMYMHBL;

o aHAJIM3UPOBATh KBAHTOBBIC SIBJIICHUS, UCIONB3YS (DU3MUECKHUE 3aKOHBI U MOCTYNATHI: 3aKOH
COXPAHEHHUS DSHEPruH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO 3apsijia, 3aKOH COXPAHEHHsI MacCOBOTO
4Kclia, 3aKOHOMEPHOCTH M3JIy4YEHHUS U TMOTJIONIEHUS CBETa aTOMOM, IIPHU 3TOM pPa3inyaTh CIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U €T0 MAaTEeMAaTHICCKOE BEIPAKEHUE;

L4 pas3iindat OCHOBHBLIC IIPHU3HAKHU HHaHeTapHOfI MOACIM aroma, Hy1(JIOHHOI71 MOACIHN
ATOMHOTI'O dJpa,
L4 NpUBOJAUTL IIPUMEPLI IPOABJICHHUA B IHIPUPOAC W IIPAKTHYCCKOI'O HCIIOJIb30BAHUA

PaZiMOaKTUBHOCTH, EPHBIX U TEPMOSACPHBIX PEAKIIMI, CIEKTPAIIBHOTO aHAIU3A.

BbIyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCSH:

o HCII0JIb30BaTh MOJYYEHHbIC 3HAHUS B [TOBCEJHEBHOM JKU3HU IIpU oOpallleHuu ¢ npudopamu
U TEXHWYECKHMHU YCTPOMCTBAMM (CUETYMK HOHHU3UPYIOIIMX YaCTHL], JO3UMETpP), IS COXPaHEHMS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIoLIel cpeie;

L4 COOTHOCHUTDB SHEPTHIO CBA3HW ATOMHBIX AOCP C I[e(beKTOM MaccChI,

L4 MNPUBOJUTL MPUMEPLI BJIUAHUA PAOAHAOAKTUBHBIX PI3J'Iy‘~I€HPII>i Ha JKHUBBIC OpPraHU3MBbI;
IMOHUMATDb IMPUHIUIT HeﬁCTBHH AO3UMCETPA U pa3iInvdaTh YCJIOBHA €T0 UCIIOJIB30BaHUA;

L4 IIOHHUMATb J3KOJIOTHYCCKHE HpO6J’I€MLI, BO3HHUKAIOMIUEC TIpHU HCIOJb30BAHHU ATOMHBIX

BHGKTpOCTaHHHﬁ, U IYyTH PCUHICHUA I3THUX HpO6J'I€M, MNEPCHCKTUBLI HCIIOJIB30BaHHA YIIPABIACMOIO
TEPMOSICPHOTO CUHTE3A.

DJIeMeHTbI aCTPOHOMMH

BbinycKHUK HAYy4YHTCS:

o yKa3bIBaTh Ha3BaHUS I[UIaHeT COJNIHEYHOW CHCTEMBI, pa3inyaTh OCHOBHBIE MPHU3HAKU
CYTOYHOTO BpAIleHUS 3Be3THOTO Heba, aBrkeHus JIyHasl, CONHIIA U TUTAHET OTHOCUTEIILHO 3BE3];

° IMOHUMATD pa3Indrsd MCKIAY FGJ'II/IOIIGHTpI/I‘-IGCKOI\/'I 158 FGOHCHTqueCKOfI CUCTCMAaMU MHpa,
BbINnyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

o yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYUS TUIAHET 36MHON TPYMIBI U MJIaHET-TUTAHTOB; MaJIbIX
Ten ComHEYHOW CHCTeMbl M OONBIIUX IIJIAHET; I0Jb30BaThCcs KapTOW 3BE3MHOTO Heba Tpu
HaAOIIOCHUSIX 3BE3IHOIO0 Heba;

o pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be37 (pa3Mep, LIBET, TeMIiepaTypa) COOTHOCUTHh
LBET 3BE3/Ibl C €€ TEMIIEPATYPOH;
o pa3auyaTh TMIIOTE3bI O TPOUCXO0KIeHUN COTHEYHON CHCTEMBI.

V. Conep:xkanue yueoHoro npeamera « ®uzuka

Copmepxanne  ydeOHOTO TmpenMera cooTBeTcTByer  DenepampHOMY roCy/1apCTBEHHOMY
00pa3zoBaTebHOMY CTaHIAPTy OCHOBHOT'O 00IIIET0 00Opa30BaHuUs.
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B nmanHOl wacTH mporpaMMbl MPHUBEACHO PEKOMEHAYEMOE pacIpeleieHre y4eOHBIX YacoB IO
paszenaM Kypca, OIpeneieHa IOCIeI0BATEIbHOCTh H3Y4YEHHUS y4eOHBIX TeM B COOTBETCTBHU C
3ajayamMu O0ydeHHs. YKa3aH MHUHMMAJbHBIM MEpedeHb NEMOHCTpAllMil, TPOBOJUMBIX YUHUTEIEM B
KJ1acce, 1abopaTopHBIX pabOT U OMBITOB, BHIMOIHAEMBIX YUCHUKAMHU.

7 knace (68 4, 2 U B HeeJ1I0)

BBenenune (2 1)

®dusnka — Hayka o npupone. dusmdeckue sBreHus. Ouznueckue cpBoiicTBa Ten. Habmonenue u
onucaHue pU3N4ecKux siBjeHui. Pu3nueckue BeIU4uHbl. M3Mepenust Gu3n4eckux BEIUYUH: JUIMHBI,
BpeMeHH, TeMmmepaTypbl. @usnueckue npubopbl. MexayHapoaHas cucreMa eauHull. TodHOCTh U
IIOTPEIIHOCTb U3MepeHuil. Pu3KKa TEXHUKA.

JlabopaTopHbie padoThl U ONBITHI

N3mepenue paccrosuuii. MIsmepenne Bpemenu. Onpezenenne NeHsl IeIeHNs IKaJIbl K3MEPUTEIBLHOTO
npudopa.

JdeMmoncTpamun

HaGnronenne MeXaHWYECKUX, TEIUIOBBIX, OJJIEKTPUYECKHX, MAarHUTHBIX M CBETOBBIX SIBJICHUI:
JBM)KEHUE CTAJbHOIO INAPHUKAa IO JKelo0y KojeOaHUs MasTHHKA, TasHUE JIbJa, KUICHHE BOJBI,
OTpa)KEHUE CBETA OT 3€PKaJjla, JIEKTPU3ALUs TEI.

IIpenmMeTHbIMHU pe3yJIbTATAMH U3YUYCHHS TEMBI SIBJISIOTCS:

o NOHUMAaHMe (PU3MYECKUX TEPMUHOB: TEJIO, BEILIECTBO, MATEPHUSI.

o yMeHHe TIPOBOJNTH HAOMIOIeHHS (PU3NIECKUX SBICHUN; H3MEPATh (prU3nIecKre BEITMUUHBI:
paccTosiHue, IIPOMEXKYTOK BPEMEHH, TEMIIEPATYPY;

o BJIa/IeHHEe DKCIEPUMEHTAJIbHBIMU METOJAMH HCCIEAOBAHUSA IIPU OIPEACIICHUM LICHBI
JesieHus: npudopa U MOrpelIHOCTH U3MEPEHMUS;

o MOHUMAaHHe POJIM YUYEHBIX HAIllel CTpaHBl B pa3BUTHE COBPEMEHHOH (DM3UKU M BIWSHUE HA

TEXHUYECKUH B COILMAJIbHBIN Imporpecc.

IlepBOHaYa/IbHBIE CBEICHUS O CTPOEHMH BelecTBa (6 1)

Crpoenue BeuiectBa. ONBITHI, T0OKa3bIBAIOIIME aTOMHOE CTPOEHHME BEIIECTBA. TEIUIOBOE JBHKEHHE
aToMOB M Mouiekyid. bpoyHoBckoe nBmxkeHue. [uddy3us B razax, >KUIKOCTSIX U TBEPABIX Telax.
B3aI/IMOI[CI\/'ICTBI/Ie YJacCTull BCIICCTBA. AFpGFaTHBIC COCTOAHUA BEUICCTBA. MOHGJ’II/I CTPOCHUA TBECPABIX
Ten, *KUAKocTed W ra3oB. OObsSCHEHHE CBOWCTB Ta30B, XUAKOCTEH M TBEPIBIX TEeI Ha OCHOBE
MOJIEKYJIIPHO-KHHETHYECKUX MTPEACTABICHUM.

JlabopaTopHbie padoThl U ONBITHI

Ompenenenue pasMepoB Majibix Tell. OOHapyKeHHE ACHCTBUS CHIJI MOJEKYISIPHOTO TPHUTSKEHUS.
BripanuBanue KpUCTaIIOB MOBapeHHOW conu. ONbITBI MO  OOHAPYKEHUIO JEHCTBUS  CHII
MOJIEKYJISIPHOTO NIPUTSIKEHUS.

JdemMoHcTpanuu

Huddys3us B razax u xKujakoctu. PactBopeHue kpacku B Boje. PaciimpeHue Ten mpu HarpeBaHUU.
Monenr XaOTHMYECKOTO JBIDKCHHS MOJIeKYl. Mojaenb OpOYHOBCKOTO —JBIDKEHHUS. Mojenb
KpPUCTAJUIMYECKOM pemeTku. Mogenb Mosekyiabl BoAbl. CHEIUIEHME CBHHUOBBIX ITUJIWHIIPOB.
JleMoHCTpanus pacuIMpeHus TBEPAOTO Teia Mpu HarpeBaHuH. CKaTHE U BBIIPSIMIICGHHE YIPYTOTro
tena. CxxumaeMocTh ra3zoB. CoxpaHeHne 00beMa KUIKOCTH ITPU U3MEHEHUHN (OPMBI COCyAa.
IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHS TEMBI SIBISIOTCS:

o MOHMMAaHHE U CIIOCOOHOCTh OOBSACHATH (u3Mueckue sBieHus: aupdys3us, Oomnblas
C)KUMAEMOCTh Ta30B, MaJlasi CKUMAEMOCTb KHUJIKOCTEH U TBEPBIX Tell.

J BJIaJICHHE HSKCIEPUMEHTATBHBIMA METOJAMH HWCCIICAOBAHUS TIPU OIpPEIeNICHHH pPa3MepoB
MaJIbIX TeJ;

J MOHUMaHHE MPUYMH OPOYHOBCKOT'O IBUKEHUS, CMAYMBAHUS U HECMAUUBAHUS TEJl; pa3IHyuUs
B MOJICKYJISIPHOM CTPOCHHHU TBEPBIX TEI, )KUIAKOCTEH U Ta30B;

J yMmeHue monb3oBaThcst CU u mepeBOIUTh eAMHUIBI M3MEpPEHHS (U3UYECKUX BEIWYHH B

KpPAaTHBIE U 10JIbHBIE €IUHULIBI
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o YMCHHC HUCIIOJIB30BaTh IMOJNTYYCHHBIC 3HAHUSA, YMCHUA U HABBIKH B HOBCGHHCBHOfI KU3HU
(OBIT, KOJIOTHS, OXpaHa OKPY>KAIOIICH CPEeIb).

B3aumopeiictBus Te (23 4)

Mexannyeckoe paBuxkeHue. Tpaekropus. Ilyrs. PaBHOMEpHOE M HEpaBHOMEpPHOE JIBUXKCHUE.
Ckopoctb. ['paduku 3aBUCHMOCTH TYTH W MOAYJSl CKOPOCTH OT BpPEMEHM HBIKeHus. Wuepuws.
NueprHocTs Ten. B3aumoneiicreue ten. Macca tena. M3mepenne maccel tena. 1InotHocTs BemecTsa.
Cuna. Cuna tspkectu. Cuna ynpyroctu. 3akoH ['yka. Bec tena. CBsi3b MEXIy CWIOW TSKECTH U
Maccoi tena. Cuiia TSKECTH Ha Ipyrux Iuianerax. JJunamomerp. CinokeHue IByX CHJI, HAaPaBIECHHBIX
1o oJHOM npsiMoii. PaBHoelicTBytomas nByx cui. Cuina tpeHus. Ouszndeckas mpupojia HeOSCHBIX Tel
ConHeyHOU CUCTEMBI

JlaGopaTropHblie padoThbI M ONBITHI

N3mepenue miuoTHOCTH TBepAoro tena. M3mepeHne macchl Tea Ha pblYakHbIX Becax. MccienoBanue
3aBUCUMOCTH YJUIMHEHUS CTAJIbHON NPYKUHBI OT IPHIOKEHHOUN CHiibl. CI0KEHNE CUJI, HAIIPABJICHHBIX
no oxHou mpsmoiu. HMccimemoBaHnue ycinoBHM paBHOBecHsl pblyara. HaxoxkaeHue LEeHTpa TSKECTH
IJIOCKOTO  Tena. MccienoBaHue 3aBUCMMOCTM  CUJIbl  TPEHHUS  CKOJIBKEHUS OT  IUIOLIAJU
COIPUKOCHOBEHHUSI TEJI U CHUJIbI HOPMAJIbHOIO AaBiieHUs. ['pagynpoBaHue MpYKUHBI U U3MEPEHUE CHII
JUHAMOMETPOM.

JdeMoHcTpauuu

Tpaektopust ABMKEHUS LIapUKa Ha IIHYype U MIApHKa, NOJ0packiBA€MOro BBEpX. SIBIIeHUE WHEPIIUU.
PaBHOMepHOE JBUYKEHUE Iy3bIpbKa BO3[yXa B CTEKISIHHOM TpyOke ¢ BOojoM. Pa3nuuHble BUbI BECOB.
CpaBHeHHME Macc Tell ¢ NOMOILBIO PAaBHOIUIEYHBIX BecoB. B3BemmBanue Bo3ayxa. CpaBHEHHE Macc
pa3IMyYHbIX TeJ, MMEIOLUIUX OJMHAKOBBIH O00bEM; OOBEMOB TeEJ, HMMEIOLIUX OJMHAKOBBIE MAacChl.
N3mepenue cunbl o aeopmanuu npyxunsl. CoiicTBa cuibl TpeHus. Cioxenue cuii. PaBHoBecue
Tejna, UMEIoLIEero ock BpaileHus. CriocoObl yMEHbIIEHUSI U YBEIMUEHUs Cuilbl TpeHus. [loammnunku
Pa3IMYHBIX BUJIOB.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:

L4 IMOHHMMAaHHUE U CIIOCOOHOCTH OOBACHATH (I)I/I?»I/I‘IGCKI/IC ABJICHUA: MCXaHHYCCKOC IBHKXCHHC,
PaBHOMCPHOC U HEPABHOMEPHOC ABUKCHUC, MHECPU U, BCCMUPHOC TATOTCHUC
L4 YMCHHE U3BMEPATH CKOPOCThb, MAcCCy, CHIIy, BEC, CUIIy TPCHUS CKOJIbXKXCHUSA, CUIIY TPCHUA

KaueHus, 00beM, IJIOTHOCTD, T€Ja PABHOJACHCTBYIONIYIO ABYX CUJI, JEMCTBYIOIIUX HA TEJIO B OJIHY U B
IIPOTUBOIIOJIOKHBIE CTOPOHBI

o BJIAJICHUE DKCIEPUMEHTAJIbHBIMA METOJAMM HCCIIENOBAHHUS B 3aBUCUMOCTH IIPOWIEHHOIO
IIyTH OT BPEMEHH, YJUIMHEHUS NPYKUHBI OT IPHUJIOKECHHOW CUJIBI, CHIIBI TSDKECTH TeJla OT MACCHI TEa,
CUJIBI TPEHUS CKOJIBKEHUS OT IIIOIIAAN COIIPUKOCHOBEHUS TEJI U CUJIBI HOPMAJIBHOTO 1aBJICHUS

o MIOHMMaHHE CMbICTIa OCHOBHBIX (PM3NYECKHUX 3aKOHOB: 3aKOH BCEMUPHOI'O TATOTEHHUS, 3aKOH
I'yka
o BJIQJICHUE CIIOCOOAMH BBIIIOJHEHUS PAcueTOB IMPU HAXOXKICHUM: CKOPOCTH (cpenHein

CKOpPOCTH), NyTH, BPEMEHH, CWIbl TSDKECTH, Beca Tella, IUIOTHOCTH Tena, 00beMa, MacChl, CHIIbI
YOPYTOCTH, PaBHOJEHCTBYIOIIECH JBYX CHJI, HAIPABJICHHBIX II0 OJHOM IpPSIMOM B COOTBETCTBUE C
YCJIOBUSMU MOCTAaBJICHHOM 3a/1a4l HA OCHOBAaHUH UCIIOJIB30BaHUS 3aKOHOB (DU3UKH

o YMEHHUE HaXOAMUTh CBSA3b MEXKIY GU3NUECKUMHU BEIMUYMHAMU: CUJION TSXKECTHU U MacCoi Tena,
CKOpPOCTH CO BPEMEHEM M IIyTeM, INIOTHOCTHU TeJIa C €ro Maccoil 1 00BbEMOM, CHIION TSXKECTU U BECOM
Tena

L4 YMCHHC IICPECBOAUTH (1)I/I3I/I‘-ICCKI/IC BEJIIMYMHBI M3 HECUCTEMHBIX B CU 1 HaO60p0T

® IIOHUMAaHWEC MMPHUHIHIIOB ﬂCfICTBHSI ANHAMOMCETpPaA, BECOB, BCTPCUAIOIIUXCA B HOBCG}IHCBHOﬁ
KHU3HH, U cIIoco00B oOecneueHrs 0€30IaCHOCTH IIpU UX UCIIOJIb30BAHUU

L4 YMCHHEC HUCIIOJIBb30BATH IMOJNYYCHHBIC 3HAHHWA, YMCHUA U HABBIKHU B MMOBCEAHEBHOM KHN3HH,

OBITY, OXpaHE OKPYKAIOIIEH CPEIbI.

JdaByieHne TBepAbIX TeJl, sKMAKOCTel U ra3os (21 4)
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HNaBnenue. JlaBnenue TtBepAbix Tei. JlaBinenwe raza. OOBsICHEHWE IaBIEHUS Tra3a Ha OCHOBE
MOJIEKYJIIPHO-KUHETUUECKUX TpeacTaBieHui. [lepemaua naBneHus razamMu U KUAKOCTSIMU. 3aKOH
[Tackans. CooOmiaromue cocynsl. AtMmocdepHoe naBiaeHue. MeTonbl u3MepeHHe aTMochepHOro
naBiueHus. bapomerp, MaHoMmeTp, Hacoc. 3akoH Apxumena. YCIOBUS — IUIaBaHHUS  TelL
BoznyxonnaBanue.

JlabopaTopHbie padoThI U ONBITHI

OmnpeneneHre BHITAIKUBAIOIICH CUJIBI, ICHCTBYIOIIECH HA TEJO, IOTPYKEHHOE B )KUJIKOCTh. BhisicHeHHe
YCIIOBHI TUTABaHUS TeJa B KHUIKOCTU. M3mepeHne aTMOchepHOro JaBIeHUs.

JdemMoHcTpauuu

3aBUCUMOCTH JIaBJICHUS OT JEHUCTBYIOIICH CHIIBI U IUIOUIaAX onopbl. Pa3pe3anue miactuianHa TOHKOM
poBOJIOKOM. JlaBnenue rasa Ha creHku cocyna. Ilap Ilackama. /laBieHune BHYTPH KUAKOCTH.
CooOmraromuecs cocylpl. YCTpoHCTBO MaHoMeTpa. OOHapykeHHe aTMOC(EepHOro JaBIICHHS.
N3smepenne armocepHoro maBieHus OapoMETPOM-aHEPOUAOM. YCTPOHCTBO U JCHCTBHE
TUJPaBIMYECKOTO TIpecca. Y CTPONCTBO U JIEUCTBUE Hacoca. [[elicTBHE HA TEJIO apXUMEIOBOM CHUJIbI B
xuakocTu U raze. [lnasanue ten. OnbiT Toppuuerm

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHS TEMBI SIBISIOTCS:

o MOHMMAaHUE M CHOCOOHOCTh OOBSACHUTH (DU3MUECKUE SIBICHUSA: aTMochepHOe [aBleHHE,
JaBJICHUE KHUJAKOCTEH, Ta30B U TBEP/BIX TeJ, IJIaBaHUE TeJl, BO3AYXOIUIaBaHHE, PACIIONOKEHHUE YPOBHS
KHUJKOCTH B COOONIAMOIIMUXCS COCYJaX, CYIIECTBOBAHWE BO3JYIIHONH O0OJIOYKH 3eMITI0, CIOCOOBI
YMEHBILICHUS ¥ YBEJIMYCHUS JaBICHUS

J YMEHHUE U3MEpPSTh: aTMOC(HEpHOE AaBJICHHE, IaBICHUE KUAKOCTU Ha JIHO U CTEHKU COCYAA,
cuily Apxumena
. BJIa/ICHUE AKCIIEPUMEHTAJIbHBIMU METOJIaMU UCCIIEIOBAHUS 3aBUCUMOCTH: CHIIbI Apxumena

0T 00beMa BBITECHEHHOI BOJIbI, YCIIOBUH TIaBaHMS TeNla B KHUAKOCTU OT JIEHCTBUS CHIIBI TSXKECTH U
cuibl Apxumena

L4 IIOHUMAaHHE CMbICJIa OCHOBHBIX (1)I/I3I/I‘~ICCKI/IX 3aKOHOB 1 YMCHUC MMPHUMCHATH UX Ha IIPAKTUKC!:
3aKOH HaCKaHH, 3aKOH ApXI/IMe,I[a
L4 IIOHHMMAaHUC IMPpUHIIUIIOB HeﬁCTBHH 6ap0MeTpa-aHep01/IzLa, MaHOMCTpa, Hacoca,

TUAPAaBINYCCKOro mpecca, ¢ KOTOPbIMHU YCJIIOBCK BCTPECUYACTCA B HOBCG}IHCBHOﬁ JKH3HHA U CIIOCOOOB
obecrniedeHurs O€30MaCHOCTH MPHU X UCIIOIB30BAHUU

o BIIQJICHUE CIOCOOAMH BBHITIOTHEHHUS PACUETOB MM HAXOXKICHHs JaBIICHUS, IaBIICHUE
KUJKOCTH Ha JIHO UM CTEHKHM COCyJa, CHUJIbl ApXuMeaa B COOTBETCTBHE C IMOCTABJICHHOW 3a/Jaud Ha
OCHOBaHUU UCTOIb30BAHUS 3aKOHOB (PU3UKH

o YMEHUE HUCIOJIb30BaTh MOJIYYEHHbIE 3HAHMS, YMEHUS M HAaBBIKM B MOBCEIHEBHOM XU3HH,
9KOJIOTHH, OBITY, OXPaHE OKPYKAIOIIEH CPeJibl, TEXHUKE O€30MacHOCTH.

Pa6ora u momHocTh. JHeprus (16 4)

Mexanunueckass pabora. MourHocTs. [IpocThie MexaHU3Mbl. MOMEHT CHIIBI. YCIIOBUSL paBHOBECHS
ppluara. «305I0TO€ MpaBWiIO» MeXaHukH. Buzapl paBHoBecus. KosdduumeHnt mnonesHoro neicTBus
(KITL). Oueprus. [lorennuaneHas 1 KuHeTHueckas sHeprus. [IpeBpaiieHue sHepruu.

JlaGopaTopHble paGoThI U ONBITHI

BrrsicHenune ycnoBust paBHoBecus pwiyara. Omnpenenenue KIIJ[ nmpu moagbeMe Tena 1o HaKJIOHHOM
I0CKOCTH. HaxoxaeHne neHTpa TSKEeCTH III0CKOro Tea.

JdemMoHcTpanuu

[Ipocteie MmexanusMmebl. [lpeBpalienre sHepruu npu KosiedaHusIX MasTHUKA, pACKPYUYMBAHUU MPYKUHBI
3aBO/IHOM urpymku. V3mepeHnue paboThl MpHU MepeMelIeHnn Tena. Y CTPOWCTBO U JEHCTBHE pblyara,
6510k0B. PaBeHCTBO pabOT MpH HUCIIOJIB30BAHUM MPOCTHIX MEXAHU3MOB. Y CTOWYMBOE, HEYCTOMUHUBOE U
6e3pa3IMyHOe paBHOBECHUS Tell.

IIpeaMeTHBIMH pe3yJIbTATAMHU U3YyYEHHUS TEMBI SBIISFOTCS:

o MOHMMaHUE€ U CHOCOOHOCTh OOBACHATH (U3NYECKHE SBICHHUS: paBHOBECHE Tell
MPEBPAIIEHUE OJHOTO BU/IA MEXAaHUYECKOUW SHEPTUH IPYTOU
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L4 YMCHHUEC HU3MCPATH: MCXaHUYCCKYIO pa60Ty, MOIIHOCTH T€Ja, IJICYO CHUJIbl, MOMCHT CHIJIBI.
KII/I, noTeHuHaIbHYI0 U KHHETUYECKYIO SHEPTUIO

° BJQJICHUE  JKCIEPUMEHTAIBHBIMU  METOJIAMU  HWCCIEJAOBAHUSA TPU  OINPEACICHUUN
COOTHOILIEHUS CHUJI U ILJIEY, JJIsI PABHOBECHS pbluara

. MMOHMMAHHUE CMBICTIA OCHOBHOTO (DM3UYECKOT0 3aKOHA: 3aKOH COXPAHECHUS YHEPTUU

° MOHMMAHUE TPHUHIIUIIOB JCWCTBUS pblyara, OJ0Ka, HAKIOHHOW IUIOCKOCTH, C KOTOPBIMHU

YeJIOBEK BCTpeYaeTcs B IMOBCEIHEBHOW >KU3HM U CIIOCOOOB obecriedeHusi OEe30MacHOCTH MHpU HX
HCIOJIb30BaHUU.

o BJIaJICHHE CHOCOOAMH BBITMIOJHEHUS! PAcUeTOB Ui HAXOXKIACHUS: MEXaHHMYECKOW pPaboTHI,
MOIIIHOCTH, YCIIOBUSI paBHOBecHs cuJ Ha pbluare, MomeHTa cuibl, KIIJI, kunetmueckoi u
IIOTEHIMAIIbHOU JHEPIUU

o YMEHHUE HCIIONIb30BaTh IMOJyYCHHbIC 3HAHUS, YMEHHS U HABBIKM B MOBCEJHEBHOH >KU3HH,
9KOJIOTHH, OBITY, OXPaHE OKPYKAIOIICH CPe/Ibl, TEXHUKE OC30IMaCHOCTH.

8 kitacc (68 41, 2 4 B Heel110)

TensioBble siBJeHHs (25 1)

TennoBoe nBmwxenue. TermnoBoe paBHOBecue. Temmeparypa. BHyrpenusis sHeprus. Pabora u
teronepenaya. TermmonpoBogHocTh. KonBekuus. M3nyuenue. KonmuecTBo TeruoTel. VY aenbHas
TEIUI0EMKOCTh. Pacuer kojaudecTBa TEIUIOTH NMPU TEII00OOMeHe. 3aKOH COXpPAHEHMsI M IpPEeBpalleHUs
SHEPIrUH B MEXAHUUYECKHUX U TEIUIOBBIX IIPOLIECCAX.

[InaBnenue u OTBEpACBAaHME KPUCTAUIMUECKUX TeEJ. Y AeNbHAs TEIIoTa IuvlaBieHusA. Mcnapenue u
koHgeHcanuu. Kunenne. Brnaxknocts Bo3ayxa. YaenbHas TEIioTa napooOpa3oBaHUs U KOHACHCAIUU.
OOBsicHEeHHE W3MEHEHHs arperaTHOTO COCTOSIHUSI BEUIECTBA Ha OCHOBE MOJICKYJISIPHO-KHHETHYECKUX
MpeJICTaBICHU. 3aKOH COXpaHEHUs SHEPruM B TEIUIOBBIX Mpoleccax. [IpeoOpa3oBanue sHEpruu B
TEIUIOBBIX MamuHax. JlBurarens BHyTpeHHero cropanwms. [lapoBas typOuna. KIIJ[ TerutoBoro
ABUTATENs. DKOJIOTHYECKHE TPOOIEMbI HCIIOJIb30BAHUS TEIJIOBBIX MAIITHH.

JlabopaTopHbie padoThl U ONBITHI

W3yuenue sBIeHUS TEMJIOOOMEHA MPU CMEIINBAHUH XOJIOHON U ropsiuet BOJIBI.

Habntoienne n3MeHeHnii BHyTpeHHEW SHEPTUU Tejla B pe3ysbTare TeIionepeiadu U padboTsl
BHEIIHUX CHUII.

N3mepenne yaenbHOU TeII0EMKOCTH TBEPAOTO Tea.

W3mepenue yaenpHOM TEMIO0ThI IIIaBICHUS JIbAA.

CpaBHeHHE KOJMYECTB TEIUIOTHI TPU CMEUIMBAaHUH BOJbI Pa3HOM TeMIEpaTyphl.

HccenenoBanue npouecca UCapeHusl.

HccnenoBanue TEMIOBbIX CBOMCTB NapaduHa.

N3mepenne BIa)KHOCTU BO31yXa.

JdemMoHcTpanuu

HarpeBanue >xuKocTu B JaTYHHOH TpyOKe.

HarpeBanue xukocTel Ha JBYX TOpeiKax.

HarpeBanue BobI IIpU CrOPaHUU CYXOT'O TOPIOYETO B FOPEIIKE.

OxuaxkieHne KUAKOCTH MPH UCITAPEHUN.

HabGnronenue npoliiecca HarpeBaHus U KUTIEHUS BOJIbI B CTEKJIIHHON KoJ10e.

[TpuHIIMTT NEHCTBUS TEPMOMETPA.

TernnonpoBoIHOCTH pa3IMYHBIX MAaTEPUATIOB.

KonBek1us B )KUAKOCTSX U razax.

Teruonepenaya myremM U3JIy4eHHUs.

SIBneHne ucnapenus.

HaGnronenue KoHeHCAIMK TapoB BOJIbI HA CTAKAHE CO JIbIOM.

YcTpoicTBO KamopumeTpa.

Mozaenp KpUCTAaUIMYECKON PELIETKH.

IIpenmeTHbIMHU pe3yJIbTaTAMHM NPU U3YYEHUU TEMBI SIBIISIOTCS:
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° MMOHNMAHUE W CHOCOOHOCTh OOBSICHATH (DU3WYCCKUE SBICHHS: KOHBEKIUS, HW3IYUYCHHE,
TEIIONPOBOHOCTh, M3MEHEHNE BHYTPEHHEH SHEPTUU Tella B pe3yibTaTe TEIUIONepeaun HiId paObOThI
BHEITHUX CHWJI, HCMapeHue (KOHJACHCAIMs) U TUIaBJIeHHE (OTBEPACBAHME) BEIIECTBA, OXJIAXKICHHE
KHUJIKOCTH IIPH UCTIAPECHUH, KOHICHCAIUS, KUTICHUE, BBITIQJICHUE POCHI

o YMCHHE H3MEPATh. TEMIEPaTypy, KOJIMYECTBO TEIUIOTBI, YICIBHYIO TCIUIOEMKOCTh
BEIIECTBA, YACIBHYIO TEIUIOTY IUIABJICHHUS BEIIECTBA, yJelIbHAs TEIUIOTY MapooOpa3oBaHus,
BJIQYKHOCTh BO3yXa

o BJIQJICHHE SKCIICPUMEHTAILHBIMH METOJIAMU HCCIICIOBAHKMS ABUCUMOCTH OTHOCHTEIIBLHOM
BIQKHOCTH BO3[lyXa OT JaBJCHHS BOJSHOTO TIapa, COJEPKAIIerocss B BO3AyXe MpH JTaHHOU
TEMIIEpPaType M JaBJICHUS HACBHIIICHHOTO BOJSHOIO Iapa: ONpeACieHUS YICIbHOW TEIIOEMKOCTH
BEIllECTBA

° MOHMMAHWE TPHUHIUIIOB JEWCTBUS KOHICHCAIIMOHHOTO W BOJIOCHOTO THUTPOMETPOB
IICUXPOMETpa, JIBUTaTeIIsI BHYTPEHHETO CrOPaHHMsI, TaPOBOH TYPOHUHBI ¢ KOTOPBIMH YEJIOBEK MOCTOSHHO
BCTpPEUaeTCs B TIOBCEJHECBHOW JKM3HH, M CIOCOOOB oOecrmedeHuss O€30MacHOCTH TpU X
HCIIOJIb30BaHU U

. MOHMMAaHKE CMBICTIAa 3aKOHA COXPAHCHUs W IPEBpAICHHUS DHEPTUU B MEXaHUYCCKHX U
TCIJIOBBIX IMPOLECCaX U YMCHUC IPUMCHATD €TI0 Ha IMTPAKTUKC
o OBJIQJICHUE Pa3HOOOpPA3HBIMU CIOCOOAMU BBITIOJIHEHHUSI PACYETOB ISl  HAXOXKIACHHS

YICIBHOW TEIUIOEMKOCTH, KOJHYECTBA TEIUIOThI, HEOOXOJUMOTO JUIsi HArpeBaHUs Tejla WA
BBIJICTISIEMOTO MM TIPH OXJIAXICHUH, YICIBHON TEIUIOTH CrOPaHUs, YACIBHON TEIUIOTHI TUIABJICHHS,
BJIQKHOCTH BO3JlyXa, YACIbHOW TEIJIOTHl mapooOpa3zoBanus W KoHaeHcanuu, KIIJ[ TemmoBoro
JBUTATEIS] B COOTBETCTBHM C YCIOBHSMH IIOCTaBJICHHOW 3a7aud Ha OCHOBAHHWH HWCIOJB30BaHUS
3aKOHOB (DM3HKHU

. YMEHHUE HCIIOJIb30BaTh IMOJyYCHHbIC 3HAHUS, YMEHHS M HABBIKM B MOBCEJHEBHOH >KU3HH,
9KOJIOTUH, OBITY, OXpaHe OKPYKAIOIICH CPe/Ibl, TEXHUKE 0€30ITacCHOCTH.

DileKTpUYecKue ABJaeHus (28 )

Onektpuzanysi Ten. J[Ba poma dNEKTpUYECKUX 3apsAaoB. B3amMonmelcTBHe 3apsyKCHHBIX —Tell.
[IpoBOAHMKH, AUDIEKTPUKHA W TOJXYIPOBOJAHHUKH. DJIEKTPUUECKOE ToNie. 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsiia. JlenMMOoCTb 3JIeKTpUYecKoro 3apsiaa. IiekTpoH. CTpoeHHe aToma.
DOnexTpuueckuil ToK. JleficTBHe 3IEKTPHUUECKOro MO Ha dJEKTpUUecKue 3apsasl. ICTOUHUKH TOKa.
Onektpuueckas 1enb. Cuiia TOKa. DJIEKTPUYECKOE HAMNpsHKeHHE. DJIEKTPUUYECKOE COTMPOTHUBIICHUE.
3akon Oma mia ywactka nenu. [locrnenoBarensHOoe M MapajuleNbHOE COEAMHEHHE IPOBOJHUKOB.
PaGora u ™momHOCTh anekTpudeckoro Toka. 3akoH JDkoyms—IJlenna. Kongencarop. IlpaBumia
0€30macHOCTH MpHU paboTe C IEKTPONPHUOOpaMHU.

JlabopaTopHbie padoThl U ONBITHI

OnTsl 1O HAOMIOAEHHUIO IEKTPU3ALMH TEN IIPU CONPUKOCHOBEHUU.

[TpoBOAHUKY M TUANEKTPUKH B SIEKTPUUYECKOM IIOJIE.

W3roToBrieHNe 1 HUCTIBITAHUE TAIbBAHUIECKOTO IIEMEHTA.

W3mepeHune cuibl SIEKTPUIECKOTO TOKA.

W3mepenne HaNpsHKSHHS Ha Pa3IMYHBIX yIacTKaX JICKTPUICCKOM ST .

HccnenoBanue 3aBUCUMOCTH DJIEKTPUIECKOTO COMPOTHBIICHUS TPOBOAHHUKA OT €T0 JITHHBI, TIOIIA TN
MIOTIEPEYHOT0 CEUSHHSI U MaTepHara.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA B IPOBOJAHUKE OT HAMPSIKEHHUS.

W3mepenune conpoTUBIICHHS POBOTHUKA TIPH TMTOMOIIM aMITIEpPMETpa M BOJIBTMETPA.

N3ydenne mocneaoBaTeaIbHOT0 COSAMHEHUS TPOBOTHUKOB.

W3yueHne mapauieslbHOTO COSTUHEHUS IPOBOTHIKOB.

H3mepeHne MOIITHOCTH M paObOThI TOKA B JIEKTPUIECKOM JIaMIIe.

W3yuenne pabOTHI MOTYIPOBOAHUKOBOTO JTHOAA.

COopKka dIeKTPUYECKON 1IeMH U U3MEPEHUE CUIIBI TOKA B €€ Pa3TUYHBIX yU4acTKaXx.

PerynupoBaHue CHIIBI TOKa PEOCTATOM.

JdemMoHcTpanuu

DnekTpu3aIus Tel.
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B3anMopeiicTBre HadIEeKTPU30BAHHBIX TEIL.

JIBa pojia JIEKTPUUECKUX 3apsiI0B.

YCTpoiCTBO U IEMCTBUE AIIEKTPOCKOTIA.

OOHapy>keHue oS 3apsSHKEHHOTO Iapa.

JlenuMocThb 3JEKTPUYECKOTO 3apsIa.

B3aumozeiicTBre napauieabHbIX MPOBOJAHUKOB MIPU 3aMbIKAHUH 1ICTIH.

YcTpoiicTBO KOHIEHCATOPA.

[IpoBOIHUKYM U U30JISITOPBI.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne HanpsKeHHs! BOIBTMETPOM.

Peocrar u marasuH COnpOTUBIICHUN.

IIpeaMeTHBIMH pe3yJIbTATAMU [IPU U3YYECHUU TEMBI SBIISIFOTCS:

o MOHUMAaHUE U CIIOCOOHOCTb OOBICHATh (UINYECKUE SBICHHS: DJIEKTpU3aLUs Ted,
HarpeBaHuE€ MPOBOJHUKOB 3JIEKTPUUYECKUM TOKOM, JIEKTPHUUECKUH TOK B METaJlIaX, 3JIEKTPUUYECKUE
SIBJICHUS B TIO3ULIMUA CTPOCHHS aTOMA, JCHCTBUS SJIEKTPUUYECKOTO TOKA

L4 YMCHUC HU3MCEPATH CUIlly QJICKTPHUYICCKOIO TOKa, QJICKTPHUYCCKOC HaIIps>KCHUC,
SHGKTpI/I‘IeCKHﬁ 3apsd, SJICKTPHUICCKOC COIIPOTUBJICHUC
L4 BJIaAACHUC OSKCIICPUMCHTAJIbHBIMU MCTOAAMH MCCJICAOBAHUSA 3aBUCUMOCTH CHJIBI TOKA4 Ha

YYaCTKE LEIU OT SJICKTPUUCCKOr0 HAIPSIKCHUS, SJICKTPUYCCKOT'O COIIPOTUBJICHUA ITPOBOAHUKA OT €ro
JJIMHBI, IJIOIIAAX IMOIICPCUYHOI0 CCUCHUS U MaTCpHrajia

J [IOHMMaHHE CMbICIIA 3aKOHA COXPAHEHMs JIEKTPUYECKOT0 3apsna, 3akoHa Oma 1js ydacTka
uenu. 3akoHa Jxoynsa-Jlenua
. MOHWMaHWE TMPHHLOUIA JIEHCTBHS OJEKTPOCKONA, JJIEKTPOMETpPa, TalbBaHUYECKOTO

AJIEMEHTa, aKKyMyIsaTopa, (hoHapuka, peocrara, KOHAEHCATOpa, JaMIIbl HAaKaJUBaHUS, C KOTOPBIMU
YEJIOBEK CTAJIKMBACTCS B TMOBCEIHEBHOM J>KM3HU, M CIIOCOOOB obOecrnedeHus: 0€30MacHOCTU TMPH HX
HCIIOIB30BaHUU

° BIIQJICHUE PA3JIMYHBIMH CIIOCOOAMHU BBIMMOJIHEHUS PACUYETOB LISl HAXOXKIEHHUS CHIIBI TOKA,
HaIpsDKEHUs, COMPOTUBJICHUS MPU NapaJJICTHHOM U TOCIEI0BATEIIbHOM COCIMHEHUH MPOBOJIHUKOB,
yIEeIbHOTO COMPOTUBIEHUS PaOOTHI U MOIIHOCTH OJJIEKTPUYECKOTO TOKA, KOJMYECTBA TEIIOTHI,
BBIJICJISIEMOTO TIPOBOJHUKOM C TOKOM, €MKOCTH KOHJAEHCATopa, padOThl SJIEKTPUUYECKOTO IO
KOHJIEHCATOpa, SHEPTUH KOHAEHcaTopa

° YMEHHUE HUCIOJIb30BaTh MOJTYYEHHBIE 3HAHMS, YMEHHUS M HABBIKA B MOBCEIHEBHOM >KHM3HHU,
HKOJIOTHH, OBITY, OXpaHE OKPYKAIOIIEeH cpe/ibl, TEXHUKE O€30MacHOCTH.

DJIeKTPOMArHUTHLIE siBJIeHus (7 4)

OmneIT Opcrena. MarautHoe noje. MarHuTHoe mojie mpsiMOro Toka. MarHuTHOE MoJie KaTyIIKH C
TOKOM. [TocTOsTHHBIE MarHUTH. MarHUTHOE TOJIe TOCTOSTHHBIX MAarHUTOB. MarHuTHOE 1ojie 3eMIId.
B3aumopeiictBue MarHuToB. JleiicTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPUUYECKHUMA
JIBUTaTEllb.

JlabopaTopHbie padoThl U ONBITHI

HccnenoBanue sBI€HUS MArHUTHOTO B3aUMOJICHCTBHUS TEI.

HccnenoBanue siBiIeHUs HAaMarHMYMBaHUs BEIIECTBA.

UccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

N3ydenune neicTBUS MAarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM.

N3ydenue neicTBUs 3JEKTPOIBUTATENS.

COopka 2JIeKTpOMarHuTa 1 UCIBITAaHUE €ro JCHCTBHS.

N3ydeHue aneKTpuyecKoro IBUraTelis MOCTOSSHHOTO TOKa (Ha MOJEIH).

JdemMoHcTpanuu

OmneIT Opcrena.

MaruuTHO€ noJie ToKa.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

B3anmoneicTere NOCTOSIHHBIX MarHUTOB.

Y CeTpoHCTBO U JEHCTBHE KOMITACA.
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Y CTpoiCTBO 3JEKTPOIBUTATENS.

IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYEHUS TEMBI SBIISIOTCS:

L4 MMOHMMAaHUE U CIIOCOOHOCTh O6’b$ICHSITB (1)I/I3I/I‘-IGCKI/I€ SABJICHUA: HAMAarHU4€HHOCTDL KEJIC3a U
CTaJli, B3aMMOJICHCTBIE MarHWTOB, B3aMMOJCHCTBHUE NMPOBOJHUKA C TOKOM M MarHUTHOM CTPEINKH,
HeﬁCTBHe MAarauMTHOIO I10JIA Ha ITPOBOJHUK C TOKOM

L4 BJIAACHUC OKCICPUMCHTAJIbHBIMU MCTOAAMU HCCIICAOBAHUA 3aBUCHUMOCTH MAarHuTHOI'O
HeﬁCTBHH KaTyHIIKKW OT CHUJIBI TOKa B LCIIU
L4 YMCEHHUE HCIIOJIB30BATh IIOJIYUYCHHBIC 3HAHUA, YMCHHUA W HABBIKU B HOBCCHHGBHOﬁ KH3HHU,

9KOJIOTUH, OBITY, OXpaHe OKPY)KAIOLIEH Cpe/Ibl, TEXHUKE 0€30IMacHOCTH.

CaetoBble siBjieHus (9 4)

Ucrounnku cBera. IlpsmonuHeliHOe pacnpocTpaHeHHe cBeTa. BuaumMoe JBHKEHHE CBETHIL
Ompaoicenue ceéema. 3aKOH OTpaxeHMsl cBeTa. [liockoe 3epkano. llpenomiieHune cBera. 3aKoH
npenomiieHus csera. Jlnuzel. DokycHoe paccrosiHue auH3bl. OnTudeckas cuia JIuH3bl. M300paxenus,
JaBaeMble JIMH30M. ['11a3 Kak onTuyeckas cucrema. Onruyeckue npuoopsl.

JlaGopaTropHble padoThbI M ONBITHI

N3ydeHue siBIE€HUS pacpOCTPAHEHHUS CBETA.

HccnepoBanue 3aBUCUMOCTH yIJIa OTPAa)KEHUSI CBETA OT yrila NaJeHUsl.

N3ydeHnue cBOCTB U300paskeHNUs B IUIOCKOM 3€pKaie.

N3mepenune poKycHOro pacCTOSHUS COOUpAIOIIEH TUH3HI.

[TonyueHnue n300paxeHUi PHU MOMOIH JINH3HI.

JdeMmoncTpamun

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

[TonyyeHnue TeHU U TOJYTEHHU.

OTtpaxxeHue cBera.

[Ipenomnenue cBera.

Xox myueil B coOMparolelt JInH3e.

XoJ nyden B pacCeUBaroOLLEH JIMH3E.

[Tonyuyenne n300paxeHUl ¢ TOMOIIBIO JINH3.

[TpuHIun neiicTBUS NPOEKIMOHHOIO anmnapara 1 oTtoanmnapara.

Monens rnasa.

IIpenmMeTHbIMHU pe3yJIbTATAMHU U3YUCHHS TEMBI SIBJISIOTCS:

o MOHMMAaHUE U CIOCOOHOCTh OOBACHATH (DU3MYECKHE SBICHUS: MPSIMOIUHEIHOE
pacnpocTpaHeHHs CBeTa, 00pa30BaHUE TEHU U MOJIYTEHU, OTPAKEHUE U MPEIOMIIEHHE CBETA

o yMEHUE U3MEPSTh GOKYCHOE PACCTOSTHUE COOUPAIOIIEH JTUH3BI, ONITUYECKYIO CHITY JIMH3bI

o BJIQJICHUE SKCIEPUMEHTAIBHBIMU METOJIAMH UCCIICIOBAHUS 3aBUCUMOCTH HU300paKEHHUSI OT

PACIIOJIOKCHHA JIaMIIbl Ha PA3JIMYHBIX PACCTOAHHUAX OT JIMH3bI, YIJIa OTPAKCHHUA OT YIJia IMAaJACHHUA
CB€Ta Ha 3€pKaJIo

o MMOHMMAaHHUE CMBICIIA OCHOBHBIX (PM3MYECKUX 3aKOHOB U YMEHHE MPUMEHATh UX Ha MPAKTHUKE:
3aKOH OTPaXCHMsI U MIPEJIOMIIEHUS CBETA, 3aKOH MPSMOJIMHENHOTO pacpoOCTpaHEHHS CBETA
J pa3nuyath (HOKyc JMH3BI, MHUMBIA (DOKYC U (POKYCHOE PACCTOSHHUE JIMH3bI, ONTHYECKYIO

CIIIy JIMH3Bl U ONTHUYECKYI0 OCh JMH3BI, COOHMPAIONIYI0 M PACCEHBAIONIYI0 JUH3BI, U300paKCHUS,
JaBaeMble COOMparoIIel U pacCerBaIOIIEH JTUH30M

® YMCEHHUEC HCIIOJIBb30BATh ITOJIYUYCHHBIC 3HAHWA, YMCHUA W HABBIKU B HOBCGHHGBHOfI JKHU3HU,
9KOJIOTHH, OBITY, OXpaHE OKPYKAIOIIEH Cpe/ibl, TEXHUKE OE30MaCHOCTH.

Pe3epBHoe Bpemst — 1 4
9 kaacc (102 4, 34y B Hee0)

3aKkoHbI IBUKEHHS U B3aUMO/IeiCTBUS U IBU:KeHUsI Tel (34 4)
MarepunanbHas Touka. Cuctema orcuera.
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[Tepememienue. CKOpOCTh NPAMOJUHEHHOTO PABHOMEPHOTO JBHXKEHUS.

[IpsiMonuHetHOe paBHOYCKOPEHHOE JBUKEHHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE, TIepEMEIIECHHUE.
I'padbvkn  3aBUCMMOCTH KHHEMATHMYECKUX BEIMYMH OT BPEMEHHU TIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBUIKEHUH.

OTHOCHUTEIBHOCTh MEXAHUYECKOIO JABI)KEHUA. ['eolleHTpuYecKas W TEIUOLICHTPHUYECKas CHUCTEMBI
MHpa.

NuepumansHas cuctema orcuera. [lepBblid, BTopoi U TpeTuii 3akoHbl HeroTOHA.

CBoOognoe maneHue. HeBecomMocTh. 3akOH BCEMHUPHOTO TATOTEHUS. [MICKYCCTBEHHBIC CITyTHUKU
3emiu. |

Nmnynbe. 3akoH COXpaHEeHUs UMITyJbca. PeakTHBHOE JBUKEHHE.

®dponmanvhvle 1a60pamopHsie padbomol

1. MccnenoBanne paBHOYCKOPEHHOTO JIBUIKEHUS 0€3 HaualbHON CKOPOCTH.

2. 3mepeHne yCKOpeHus CBOOOHOTO MaIeHUSI.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYEHUS TEMBI SIBJISIOTCS:

o [IOHUMAaHUE M  CIOCOOHOCTb OINHUCHIBaTb UM  OOBACHATH (pusuueckue A61€HUA:
[IOCTYIATEIbHOE JBUKEHUE (HA3BaTh OTJIMYMTEIbHBIM NpPU3HAK), CMEHA JHA M HOYM Ha 3emie,
cBOOO/JIHOE TMaJieHue Tell. HEBECOMOCTb, IBHKEHHE IO OKPY)KHOCTH C IOCTOSHHOM IO MOJIYIIO
CKOPOCTbIO;

. 3HaHWE ¥ CIIOCOOHOCTh J1aBaTh OIPEICIICHUS /ONUCAHHUS PUIUUECKUX HOHAMUIL:
OTHOCUTENIBHOCTh  JBM)KCHHS (IEpeYUClInuTh, B 4Y€M TMPOSIBISIETCA), TEOLCHTpUYECKas U
reJIMOLIEHTPUYECKasl CHCTEMbl MHMpa; [IepBas KOCMHMYECKas CKOPOCTb|, PEAKTHBHOE JBUKECHMUE;
duzuueckux Mmolenei: MarepuaabHas TOYKA, CHUCTEMa OTCU€Ta, QuU3UYECKUX BeAUYUH:
[IEpEMEIIEHUE, CKOPOCTh PAaBHOMEPHOIO NPSIMOJIMHEWHOIO JIBUKEHHUS, MICHOBEHHAs CKOPOCTb H
YCKOpPEHHUE MPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JABM)KEHUHU, CKOPOCTh U IIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE MpU PABHOMEPHOM JIBUKEHHUHU TeNa 10 OKPYKHOCTU, UMITYJIbC;

. [IOHUMAaHHUE CMBICIIA OCHOBHBIX (Pu3uUUecKux 3aKoHog. nuHaMuku HploToHA, BCEeMHpPHOTro
TATOTEHUS, COXPAaHEHHS UMITYJIbCa, COXPAHEHUS PHEPTUH), YMEHHE MPUMEHSATh UX Ha MPAKTUKE U JJIs
perieHust yueOHbIX 3a/1a4;

o YMEHHE MPUBOJIUTH NMPUMEPHI TeXHUYECKHX YCTPOMCTB U JKUBBIX OPraHM3MOB, B OCHOBE
MIEPEMEIEHUS] KOTOPBIX JIEXKUT NPUHLUI PEAKTUBHOIO IBUKCHHS. 3HAHHE W YMEHHE O0BSCHATH
YCTPOWCTBO U JEHUCTBUE KOCMHUUYECKUX PAKET-HOCUTENEH;

L4 YMEHHE HUCII0Jb30BATh IOJTYYCHHBLIC 3HAHWA, YMCHHA W HABBIKU B HOBCCI[HCBHOI\/'I KHN3HHU
(6LIT, OKOJIOTHUs, OXpaHa 300POBbA, TCXHHUKA 0C30ITaCHOCTH U ,Z[p.);
L4 YMCHHE HU3MCPATbH MI'HOBCHHYKO CKOPOCTbB M  YCKOPCHHEC IIpU PaBHOYCKOPCHHOM

MPSIMOJIMHEITHOM JIBUKEHUH, IEHTPOCTPEMUTEIHLHOE YCKOpPEHHE IMPU PABHOMEPHOM JBHKEHUHU 10
OKPY>KHOCTH.

Mexann4eckoe Koje0aHue u BOJIHBbI. 3BYK (15 4)

Koneb6arenbHoe nemxkenne. Konedanus rpy3a Ha npyxkune. CBobonnbsie konebanusi. KonebartenbHas
cucrema. MasTHUK. AMIUTUTY/Ia, IEPUO/I, YacToTa Kojebanuid. [["apmMoHndeckue konebanus|.
[IpeBpamienne sHepruu mMpu KoOJeOATEIBHOM IBWIKEHWU. 3aTyxarolniue koyieOaHus. BeIHyXIeHHbBIE
kosnebanus. PezonaHc.

Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepednsie u mpooibHbIe BOJIHBI. JIJTMHA BOJTHBI.
CBsi3b AJIMHBI BOJTHBI CO CKOPOCTBIO €€ paCIpOCTpaHEHUS U

MepHOJOM (4acTOTOM).

3ByKoBbIe BOJHBI. CKOpOCTh 3BYyKa. BbicoTa, TeMOp M IpOMKOCThH 3ByKa. DX0. 3BYKOBOW pPE30HAHC.
[UuTepdepenius 3ByKa|

Dpoumanvrele 1a60pamopHvie pabomol

3. HccnegoBanue 3aBUCUMOCTH nepuoaa U 4aCToThl CBO60,[[HLIX KoJIeOaHHMI MasTHUKA OT JJIMHBI €TI0
HUTH.
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IIpeaMeTHBIMH pe3yJIbTATAMHU U3yYEHHUS TEMBI SBIISFOTCS:

o MOHMMaHUE M CIOCOOHOCTh OMHUCHIBATH U OOBSACHATH (puzuueckue AeneHusn. KoneOaHUS
HUTSAHOTO (MAaTEMaTHUYECKOI0) U NMPYKUHHOTO MAaITHUKOB, PE30HAHC (B T. Y. 3BYKOBOM), MEXaHUYECKUE
BOJIHBI, JUIMHA BOJIHBI, OTPA)KEHUE 3BYKa, 3X0;

o 3HaHHE U CHOCOOHOCTb JlaBaTh OMNpeAeNieHUusl @u3uueckux HnoHAmuil. CcBOOOJHbBIE
KosiebaHus, KonebarenbHas CUCTEMa, MAATHUK, 3aTyXalolue KojieOaHus, BHIHYXACHHbIE KOoIeOaHus,
3ByK M YCIOBUS €ro paclpOCTPAHEHHUS; (hu3uueckux @eauyun. aMIUIUTyla, NEpHoJl, 4acToTa
KojeOaHuii, COOCTBEHHAs YacTOTa KOJIEOATEIIbHON CUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKa,
CKOPOCTb 3BYKA; husuueckux mooeneii. [TapMOHUIECKHE KOJICOaHMs |, MAaTEMAaTHIYECKUH MasTHHUK;

o BJIAJICHUE OKCIEPUMEHTAIBHBIMU METOJaMU HMCCJEJIOBAHMS 3aBUCUMOCTH IEpHOJA
KoJIeOaHUH TPy3a Ha HUTH OT JUTMHBI HUTH.

DJIeKTpOMarHuTHoe moJe (25 u)

OaHOPOJHOE U HEOJHOPOJHOE MarHUTHOE TOJIE.

Hanpasnenue Toka 1 HanpaBlieHUE JIMHUN ero MarHuTHoro noss. [IpaBuio OypaBuuka.

Oo6napyxenue MarautTHoro noJs. [IpaBuio ieBoit pyku.

Nunykuus marHuTHOrO noJis. MaruutHbeiil noTok. OnbiTel ®apajes. DNeKTPOMArHUTHAST UHAYKIIUS.
Hanpasnenne naaykumonsnoro toka. [Ipasuiio Jlenua. SIBnenne caMOMHIyKIIUK.

[Tepemennslit Tok. ['eneparop nepemenHoro Toka. [IpeoGpa3oBaHus SHEPTrUU B dIEKTPOreHEpaTOpax.
Tpancdopmarop. [lepenaua sneKTpUIECcKOil SHEPTUHN HA PACCTOSHUE.

DNEeKTpOMarHuTHOE  IMOJIE. DIEeKTPOMarHuTHbIE  BOJIHBI. CkopocTs  pacnpocTpaHEHUs
AJIEKTPOMAarHUTHBIX BOJIH. BiMsiHME 31€KTPOMArHUTHBIX U31YYEHUH Ha )KMBbIE OPraHU3MBI.
Konebartenbubiii koHTyp. IlomyueHue siexkTpoMarHUTHBIX KosieGaHuWil. [IpuHIMIBI pagnocBA3u U
TEJIEBUACHHUS.

[UuTepdepenniust cBera.] DnekrpomarHuTHas npupona cBera. llperomnenue cBeta. [lokaszarens
npenomienusi. [ucnepcus cera. Lgera Ten. [Crekrporpad u cnekTpockom.] THIBI ONTHYECKHX
cnekTpoB. [CrnekTpanbHblii aHanu3.| Ilornmomenne u ucnyckanue cera aromamu. [IpoucxoxaeHue
JINHENYaThIX CIIEKTPOB.

Dponmanvhsie nabopamopuvie pabomol
4. N3yueHue sBJICHUS AJIEKTPOMArHUTHON MHIYKIIUH.
5. HabmtoieHue CIonHoro v JMHeHYaThIX CIEKTPOB UCITYCKAHMUS.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYEHUS TEMBI SIBISIOTCS:

J [IOHMMaHHE M CIHOCOOHOCTb ONMCHIBATE U OOBACHATH (hu3uuecKue A61eHUA/NPOUeccyl:
AJIEKTPOMAarHUTHasi MHAYKIMS, CAMOMHAYKIINS, IPEIOMIIEHHE CBETA, AUCIIEPCHUS CBETA, MOMJIOIIEHHUE U
HCIyCKaHHE CBETa aTOMaMHU, BO3HUKHOBEHUE JIMHENYATHIX CIIEKTPOB U3JIyUYEHUS U MOTJIONICHHUS;

J YMEHUE aBaTh ONPEJEJICHUS / ONUCAHUE PU3UYUECKUX NOHAMUN. MATHUTHOE T10J1€, INHUH
MarHMTHOM WHAYKLIHMH; OJHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE TI0J€, MAarHUTHBIA IIOTOK,
MIEPEMEHHBII  ANEKTPUYECKUH  TOK, OJEKTPOMAarHUTHOE II0JIe, JJIEKTPOMAarHWTHbIE  BOJIHBI,
3JIEKTPOMArHuUTHBIE KOJeOaHMs, PagUOCBA3b, BUIUMBIA CBET; ¢hu3uueckux 6eauyuHn. MarHUTHAS
UHAYKIMS, WHAYKTUBHOCTb, IE€PHOJ,, 4YacTOTa M aMIUIMTYyAa OJJIEKTPOMArHUTHBIX KOJIeOaHU,
IIOKA3aTeNH MPEJIOMIIEHUS CBETA;

L4 3HaHHC (I)OpMy.]'II/IPOBOK, IIOHUMAHHUEC CMBICIIa U YMCHUC IPUMCHATH 3AKOH NPE1OMICHUA
ceema u npasujio ./Teuua, K6aHmoebvlx nocmyiamoe Eopa;
L4 3HaHHUC Ha3HA4YCHMH, yCTpOfICTBa U TIIpUHOUIIA )IeI\/'ICTBI/ISI mexHuuecKkux ycmpoﬁcme:

AJIEKTPOMEXAaHUYECKUH  MHAYKIHMOHHBIA  TIeHepaTrop  IEepeMEHHOro  TOKa, TpaHcopmarop,
Kosie0aTeNbHbIN KOHTYD; IE€TEKTOp, CIIEKTPOCKO, CrieKTporpad;
o IIOHMMAaHHE CYTH Memo0ad CReKmpaibH020 AHAIU3A N €TO BO3SMOKHOCTEH.

Ctpoenue atoma u aTOMHOTO0 sigpa (19 u)
PannoakTHBHOCTh KakK CBUIETEIHCTBO CIIOKHOTO CTPOSHUS aToMoB. Anb(da-, Oera- W ramma-
U3ITy4EeHUS.
Omnsitel Pesepdopaa. SAnepHas moaens atoma.
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PanuoakTuBHBIE IpeBpalieHNs aTOMHBIX sep. CoxpaHeHue 3apsIoBOr0 U MacCOBOTO YHUCEI
DKCIIepUMEHTATLHBIE METO/IBI HCCIIEOBAHMUS YACTHII.

[IporonHo-HeTpoHHASE MOJEND siipa. DU3NUEecKUil CMBICI 3apsI0BOTO U MacCOBOT0 uucen. M30Tomnsl.
[TpaBwmia cmenienus uist anbga- u 0eTa-pacmnaua

DHeprus cBA3M 4acTHIl B spe. Jlenenue saep ypaHa.

llenmnass peakuus. SlnepHas 2HepreTuka. OKOJOTHYECKHE MpoOJeMbl  paboOThl  aTOMHBIX
AJIEKTPOCTAHITUH.

Hosumerpusi. Ilepuon monypacnanga. 3akoH pajMOAKTUBHOTO pacraja. BiusHue paanoaKTHUBHBIX
W3ITy4eHUN Ha KUBBIC OpPTraHU3MBI.

Tepmosinepnas peakuusi. Uctounuku sHeprun CoHIa U 3BE3]1.

®dponmanvhvle 1a60pamopHsie padbomol

6. M3MepeHme ecTeCTBEHHOTO PaJAalMOHHOTO (POHA TO3UMETPOM.

7. 3yuenue peneHus sapa aroma ypaHa 1o Gororpaduu TpeKosB.

8. Onenka nepuo/ia moxypacnana Haxo AKX Cs B BO3AyXe MPOAYKTOB Paciaia ra3a pajaoHa.
9. M3yueHne TPEKOB 3apsHKCHHBIX YaCTHIL IT0 TOTOBBIM (oTorpadusim.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUYCHHS TEMBI SIBISIOTCS:

[IOHUMAaHUE M CIOCOOHOCTh OIUCHIBaTb U OOBSCHATH (husuueckue A61eHUA. PATUOAKTUBHOE
U3Iy4yeHUe, pauOaKTUBHOCTbD,

3HaHUE M CHOCOOHOCTH JaBaTh OIPENEICHUS/ONUCAHNS PUIUUECKUX NOHAMUIL. PATUOAKTHBHOCTD,
anbda-, 6eTa- 1 raMMa-4acTUIIbl;, puuueckux moodesueil. MOJIeIN CTPOCHUS aTOMOB, MPEJIOKEHHbBIE
H. . Tomconom u 3. Pesepdoprom; gusuueckux eenuuun: nepuoj rmoiypacrana, nedekT macc,
SHEPrUs CBS3U,

[IOHMMAaHUE CMbICIIA OCHOBHBIX (PU3UUECKUX 3AKOHOE. 3aKOH COXPAHEHUsS MAcCOBOIO YMcia U 3apsj,
3aKOH PaJIMOaKTUBHOTO pachaja.

HCNOJIb30BAHME TIOJTYYCHHBIX 3HAHUIN, YMEHUI M HAaBBIKOB B MOBCEIHEBHOM >KU3HU (OBIT, YKOJIOTHS,
OXpaHa 3/I0pOBbs, TEXHUKA OE30MaCHOCTH U JIp.);

Ha3HAYEHUS U MIOHUMaHHUE CYTU IKCHEPUMEHMAIbHBIX MEM 0008 UCC/1e006AHU YACMUY,

3HAHHE U OINHCAaHUE YCTPOMCTBA M YMEHHUE OOBSICHUTH MIPUHIIUII ICHCTBUS MEXHUUECKUX YCMPOUCHE
u ycmanogok: cuétuuka [ elirepa, kamepsl BuibcoHa, my3sIpbKOBOM KaMephl, IEPHOTO PEAKTOPA.

Ctpoenue u 3Bosonus Beesnennoii (5 1)

CocraB, cTpoeHue u npoucxoxaeHne CoIHEUHON CUCTEMBI.

IInanets! u Maibie Tejia COMHEYHOM CUCTEMBI.

Crpoenue, uznyyenue u 3Bomronus CoaHua u 3BE37.

Crtpoenue u 3Bosonus Beenennoii.

YacTHBIMU NPEAMETHBIMHU Pe3y/IbTATAMM U3YUECHUS TEMBI SBIISIIOTCSA:

° MPEACTABICHUE O COCTaBE, CTPOEHUHU, TPOUCX0KIEHUH U Bo3pacTe COTHEYHOU CHUCTEMBI;

o YMEHHE TMPUMEHSATHh (DU3MUECKHE 3aKOHBI NIl OOBsICHEHHs MBUXKeHHs raHeT CoTHedHOM
CHCTEMEI,

° 3HaTh, YTO CYIIECTBEHHBIMH NapaMeTPaMM, OTIMYAOIIMMU 3BE3/IbI OT IUIAHET, SABJISIOTCS UX

MacChl ¥ UCTOYHUKH SHEPTuu (TEpMOSICPHBIC PEaKIIUU B HeApax 3BE3N W PaIMOAKTUBHBIC B HEApax
TUTAHET);

o CpaBHUBaTh (U3MUECKHE M OpOUTAIbHBIE TNapaMeTpbl IUIAHET 3E€MHOM TIpymHmbl C
COOTBETCTBYIOIIMMU NTapaMeTpaMH IJIaHET-TUTaHTOB M HaXOUTh B HUX OOIIEe U Pa3IUYHOE;
o o0BscHATh cyTh dS(dekra X. Jomnepa; QopmynupoBaTb M OOBACHATH CYTh 3aKOHA

3. Xabbna, 3HATh, YTO O3TOT 3aKOH SBWICS HKCHEPUMEHTAJIBHBIM MOATBEPKACHUEM MOJEIU
HecTannoHapHoOW BeenenHoi, oTkpeiTol A. A. @pHUIMaHOM.

Pe3epBHoe Bpemsi — 4 4
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OO0mmMH npeAMeTHBIMH Pe3yJabTaTaAMM U3yUEHUS Kypca SBIISIOTCS:

o YyMEHHE IM0JIb30BATLCS METOJaMU HAY4YHOI0 MCCJIeJ0BAHMS SBICHUNW IIPUPOIBI:
IIPOBOJIUTH HAOIOEHUS, IUIAHUPOBATH U BBINOJHATH 3KCIEPUMEHTHI, 00padaTbiBaTh U3MEPEHMIH,
NPEJCTABIATh PE3YNbTaThl U3MEPEHHI C MOMOIIBI0 TaOuul, rpadukoB U (Gopmyn, oOHApPYKHUBATbh
3aBUCUMOCTH MEXJy (GU3NYECKUMHU BEJIMYMHAMHU, OOBACHATH PE3YJIbTaTbl U JI€NaTh BBIBOJBI,
OLICHUBATb IPAHMIIBI TIOIPELIHOCTEN PE3yIbTaTOB U3MEPEHHUI;

o pa3BUTHE TEOPETUYECKOTO MBILIUICHUS HA OCHOBE (DOPMUPOBAHMS YMEHUH yCTaHABIHBATbH
(baxThl, pa3nuyaTh NPUYUHBI U CIEACTBUS, UCIOJIB30BaTh (PU3NYECKHE MOJAEIH, BBIABUIaTh THIIOTE3bI,
OTBICKMBATh ¥ (POPMYIUPOBATH JJOKA3aTEIbCTBA BBIABUHYTHIX THIIOTES.
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V1. IIpumepHOe TeMaTHUYecKOe JIAHUPOBAHNE M BU/AbI 1€ATEJIbLHOCTH YYAIIUXCH

7 KJIACC

TemaTnueckoe
HJIaHl/IPOBaHl/Ie

OcHOBHbBIE BH/IbI Y4e0HOIl 1eSITeJIbHOCTH YUAIMXCS

Ilpeomemmnoie oeiicmeus

Memanpeomemmnuwle pe3zyibmamot

Ilo3nasamenvhoie Pezynamuenvle Kommynuxamuenwvie YY/|
yvia yvia
®usuka —Hayka o | [IpuBoaute mnpumepsl (QHU3HMUECKOro Temna, | AHAIN3UPOBATH, [InanupoBaTh cBoto | OTcTauBasi CBOKO TOYKY
npupone SBIICHUS, pa3INYaTh BELIECTBO U TEIO. CpPaBHHBATb, UHAMBUIYAIbHYIO 3peHus, MIPUBOJIUTH
(2 waca) OnpenenuTs LEHy ACICHUS U MOTPEIIHOCTh. | KiaccupuuupoBaTh H | 00pa3oBaTENbHYIO apryMeHTbI, MOJITBEPKJas
Onpenensite 00beM XHIKOCTH C MOMOIIBI0 | 00001IaTh H3yYEHHBIE | TPACKTOPHIO. ux (pakramu
MEH3YPKH. TIOHSITHS
Crtpoenue [IpuBoguTs  mpuMepsl, aokasbiBaromiue | [IpoextupoBanue u | BeiiBurarto Bepcuu | YMeETh MPU3HABAThH
BellecTBa CYILIECTBOBaHHE  MOJIEKYN;  OIpPEAENATh | IPOBEICHHE peleHus poOsieMbl, | OIIMOOYHOCTh CBOETO
(6 1acos) COCTaB MOJIEKYJ; pelniaTh KadeCTBEHHBIC | HAOMIOACHUS OCO3HaBaTh  KOHEYHBIN | MHEHHUS (€CJIM OHO TaKOBO)
3a1auu Ha 1-e nonoxxenne MKT. MPUPOJHBIX SIBICHUI C | pe3ylnbTaT, BHIOMpATh U3 | U KOPPEKTUPOBATH €TO.
Onpenensth pa3Mep Majoro Teja. HCII0JIb30BaHUEM MIPEVIOKEHHBIX CPEICTB
Pemarpe kadecTBeHHbIE 3a/ladyll Ha JaHHOE | HEOOXOJIUMBIX u UCKATh
nonoxkenue MKT; noka3piBaTh ABUKEHHE | N3MEPUTEIBHBIX CaMOCTOSITENIbHO
MOJIEKYJ, AKCIHEPUMEHTAIbHO JIOKa3bIBaTh | MPHOOPOB. CpencTBa  JOCTHIKEHHS
3aBUCUMOCTh  CcKopocth gauddy3uu  oT 1IeTIH.
TEMIEPaTyphbl, OOBSICHATH CMadyHBaHUE W
KaMWUISIPHBIC SBICHHUS.
PeleHne kauecTBEHHBIX 3a]1a4.
JBU:KeHHNE U [TpuBOIUTE PUMEPHI PA3IMYHBIX BHIOB [IpeacraBmsTh Brigsurats Bepcuu | YMETh  B3IVIIHYTH  Ha
B3aMMOJIeliCTBHE | ABIDKCHHUS, MaTepUaIbHONU TOYKH, JOKA3bl- | HUHQOPMAIIMIO B BHJIE | PEIICHUS MPOOJIEMBI, | CUTYaITHIO c WHOH
Tea BaTh OTHOCUTEIHHOCTD JIB)KCHHUSI, ITYTH, KOHCIIEKTOB,  TaOJIMII, | OCO3HABaTh  KOHEYHBIN | MO3HUIUH u
(22 vac) TPAcKTOPHH. cxeM, rpauKoB. pe3ynbTat, BHIOMpPATh M3 | JOTOBAPUBATHCS C JIFOJbMHU

[TpumensTh POpMYIBI CKOPOCTH,
OTHCHIBATH JIBUKEHHE TI0 TPaPUKy
CKOPOCTH, OIPEEIATH CKOPOCTh I10 Ipa-
¢GuKy, CTpOUTh rpaduK CKOPOCTH U

MIPEUIOKEHHBIX CPEACTB

n HCKaTb
CaMOCTOSATCIIbHO
cpeacTBa JOCTHIXKCHUA

WHEIX ITO3UIINN.




JIBYDKCHUS; TIEPEBOIUTD €INHHIIBI
u3MepeHnus ckopoctu B CU.

Pemate 3a1aun Ha ganHBIe HOPMYITBL.
Pemate rpadguueckue 3amaun.

CpaBHUBATh MACChI TEJI P UX
B3aUMOJIECTBUU.

[TpuBOIUTH MPUMEPHI ABMKEHUS T10
WHEPIUY; PelIaTh 3a/1a4u [0 TEME.

Ornpenenars MIOTHOCTh 10 TAa0JIUIIE;
MePEBOINTH CMHMIIBI TIOTHOCTH B CH.

Pemats 3a1auu 1 u 2 ypoBHeil Ha pacuer
IUIOTHOCTH, Macchl, 00beMa; paboTaThb ¢
TaOJINYHBIMU JAHHBIMHU.

Paborats ¢ Becamu, MeH3ypkoii. [IpoBoauTth
pacyer IVIOTHOCTU U paboTaTh ¢ Ta0IUIeH
IJIOTHOCTH.

3anaun 2 ¥ 3 ypoOBHSIL.
[Tonp30BaTbCss AMHAMOMETPOM.

['paduaecku n300pakath CUITy U HAXOJIUTh
PaBHOAEHCTBYIOUIYIO HECKOJIBKHUX CHUJI.

N306paxarh rpaguuecku Cuily yrnpyrocrtu,
€€ pacCYUTHIBATh, U3MEPSTh.

['padpuaecku n300pakaTh CUITY TSHKECTH U
paccUMTHIBATH €€.

PaznnuaTh Maccy Tena U Bec Tena;
OIIPEAEIIATh BEC TEJA C TIOMOILBIO
JTUHAMOMETpa, rpaduyecku n300paxarhb
BEC.

I'panynpoBath NpyXHHY U U3MEPSTH CHUIIBI
JUHAMOMETPOM.

LIETH.
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N300pakarh rpaduuecku CUITy TPEHUS,
HU3MEPSTH CUILy TPEHUS.

JlaByieHne TBepaAbIX
TeJl, sJKUAKOCTEeH 1
ra3oB
(20 vac)

Penrate kauecTBEHHBIC 3a/1a4H;
OKCIIEPUMEHT TI0 ONPEICIICHUIO TaBICHUS
Opycka.

Pemrate xauecTBeHHBIE 3ala4yu; MMpOBOANUTH
OIBITHI Ha 3akoH Ilackas.

PemaTth kauecTBEHHBIE 3a/1a4U; IPUBOJUTD
IpUMEpPbI IPUMEHEHUS aKBaJlaHra 1
[JIyOMHHBIX aIlllapaTos.

Pemmats pacuerHsie 3agaun 1 u 2 ypoBHs.

IIpuBOANTE IPUMEPHI IPAKTUYECKOTO
IPUMEHEHUs COOOLIAIOIUXCS COCYI0B.

[Tonp3oBaTbess 6apOMETPOM-aHEPOUIOM.
Perienue kauecTBEHHBIX 3a/1a4.
Ilonb30BaTbCcss MaHOMETPaMHU.

OObsicHeHHEe TPUYNHBI BOSBHUKHOBEHHUS ap-
XAMEOOBOM CHUJIBL.

Onpenensats cuiny Apxumena. Pabora ¢
TaOJIUIEN;

BrisicHATE YCJIOBUS TUIAaBAHUA TCII.

[IpoBenenue onmita.
YcranaBauBaTh
MPUYHHHO-CIIS]-
CTBEHHBIE CBSI3H.
[IpoBOaUTH
CaMOKOHTPOJIb.
VYMeHue BbIaEIATh
rJIaBHOC.

VMers enaTh BBIBOJIL.

[LnanupoBaTh
WH]JIMBUIYAJIbHYIO
o0pa3oBaTeNbHYIO
TPAEKTOPHUIO.

CBOIO

Yuurtbes KpPUTHUYHO
OTHOCHUTBCA K CBOCMY
MHCHHUIO, YMETH

NpU3HABaTh OLIMOOYHOCTH
CBOET0 MHEHUS

JHeprus. Padora.
MoIiHoCTh
(12 gyacoB)

Pemate 3amauu 1 u 2 ypoBHSL.

Pemrars kauecTBEHHbIE 3a7]a4U HA BUJIBI U
MPEBPAICHUS] MEXaHUYECKON SHEPTHUHU.

N300paxkaTh psryar rpaduyecku;
OTIpeNeNATh TuIedo cuitbl. DopMyTHpOBaTh
yCIIOBHE PaBHOBECHE pblyara.

BEIOTHATE OIBIT 1 IPOBEPUTH YCIIOBUC
paBHOBECHUC pbIyara.

YcraHaBIUBaTh
MPUYHUHHO-
CJICZICTBEHHBIC CBSI3H.
YMeHue npoBoAUTh
OIIBITHI, I€JIaTh
BBIBOJIBI, 0000IIATh.
IIpoBonTh
CaMOKOHTPOJIb.

J/laBaTb OLIEHKYy CBOMM
JUYHOCTHBIM KauyecTBam
U 4epTam XapaxkTepa

YMeTh paboTath B MaJbIX
rpymnmnax
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[IpuBOAMTH TPUMEPHI TIOJIE3HON U
3aTpayeHHO paboTHI.

Hrorosoe AHanu3upoBars, [InanupoBath cBoto | OTcTauBasi CBOI TOYKY
NOBTOpeHHe CpaBHUBATb, UHAMBUIYAIbHYIO 3peHus, MIPUBOJIUTH
(6 uaca) KJIAaCCU(UIIUPOBAThL U | 00pa30BaTEILHYIO apryMeHTHI, TOJITBEPKIas
00001IaTh  M3y4YEHHBIE | TPACKTOPHIO. ux (paKTamH.
TTOHSATHUSA Kputnuno oTHOCHTBCS K
CBOEMY MHEHUIO, YyMETh
IpU3HaBaTh OLIMOOYHOCTH
CBOET0 MHEHHUS
8 KJIACC
TemaTnueckoe OcHoBHBIC BHABI Y4eOHOM AesAITeTbHOCTH YYaIUXCsl
NJIAHUPOBaHHE [IpenmeTHbIE NEHCTBUS MeranpeaMeTHbIe PE3YIbTaThI
Ilo3nasamenvnoie Pezynamuegnovie Kommynuxamuenvie YY/[
Yy,
A yyq
TenioBbie YMeTp U3MEHATh BHYTpPEHHIOW »JHepruto | Paborate ¢ kuuroil, | @opMmynupyror [InanupyroT obmue
SIBJICHUSI TeNa pa3INYHbIMH CIIOCOOAMHU. IIPOBOAMTH NIO3HABATEJIbHYIO LIEJIb, CHOCOOBI PaOOTHI.
(25 gacoB) YMeTp  OOBSCHATH  pa3inyHble  BUJBI | HAOJIOJEHUS. COCTaBJISIIOT IUIAH U Hcnonb3yroT agexkBaTHbIE
termonepenayn  Ha ocHoBe MKT wu | YcranaBnuBaTh MOCJIeI0BATETbHOCTh SI3bIKOBBIE CPEJICTBA JISt

OOBSICHSTH IMPUMEHCHUC PA3JIMYHBIX BHJIOB

TEIIONEepeIayHn.
YMmerb paccYuThIBaTh BHYTPEHHIOIO
DHEPTHUIO.

YMeTh u3MepsATh TEMIIEPATYPY.
PaccunTeiBaTh KOJMMYECTBO TEILIOTHI.

MPUYHUHHO-CIIE/I-
CTBEHHBIE CBA3H.

YMmers HUHTEpIpE-
THUPOBATb.

YMeTb NpOBOAUTH
HKCIIEPUMEHT.

JNIEUCTBUH B
COOTBETCTBHUM C HEH.
Crapar yuebHy0 3a1a4y
Ha OCHOBE COOTHECECHUS
TOTO, YTO YK€ U3BECTHO

1 YCBOCHO, U TOI'O, YTO

OTOOpaKEHHS CBOMX
4yBCTB, MBICJIEH U
oOYXJIEHU .

VYuyarcst apryMeHTHpoBaTh
CBOIO TOUKY 3pEHUS,
CIIOPUTH U OTCTAuBATh
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YMeTh onpeAenaTh YASIbHYIO
TEIJIOEMKOCTh TBEPOTO TeJa.
[IpuMeHATh 3aKOH COXpaHEHUS SHEPTUH.
YMeTb NPUMEHSITh YpaBHEHHUE TEILIOBOTO
OajaHca.

OOBSICHATD arperaTHale
BemrecTBa Ha ocHoBe MKT.
[Tonb30BaThcss TAOMWIIAMU, PACCUUTHIBATH
KOJIMYECTBO TEIUIOTHI MPU JAHHBIX (Pa30BbIX
nepexojiax, O0bsCHATh MPOIECCHl HA OCHOBE
MKT.

COCTOsAHHUA

[Tonb3oBaThess  TabnuiamMu,  OOBSACHATH
npouecchl Ha ocHoBe MKT.
YMerb  u3MepATb U pacCUUTHIBATh

BJI&KHOCTH BO3/IyXa.
OO0bsIcHATH paboTy TYpOUHBI, pACCUUTHIBATH
KII/] TennoBbIX nBUTaTEnei.

VYMeTs 0000111aTh.

Opranu3oBbIBaTh u
IPOBOJTUTH
CaMOKOHTPOJIb.

YMerp paborarth 10

AITOPUTMY.

C1IC HEM3BCCTHO

CBOIO ITO3UIHIO
HEBPAKICOHBIM IS
OIIIOHEHTOB 00pa3oM

DJleKTpUYeCcKne U
3JIeKTPOMATHUTHbDIE
SIBJICHU S
(35 uacoB)

Ornpenenarb 3HaKU AIEKTPUUECKUX 3aPsI0B
B3aMMOJICHCTBYIOIIUX TE.

YMeTh onpenensiTh KOJIMYECTBO dIEKTPOHOB
B aTOME, YHCIIO NMPOTOHOB U HEUTPOHOB B
SJIPE, COCTABIISATD SAJIEPHBIC PEAKIINH.
OOBSICHATH pacrpeneseHre IEeKTPUISCKIX

3apsAI0B  IpU  PA3IMYHBIX  crocofax
IIEKTPU3ALIHH.
N300pakaTb CHUJIOBbIE JIMHUM 3JIEKTpH-
YECKOro TOJIsl, PACCUUTHIBATH DJIEKTPU-
YECKYIO CHITY.
OOBSICHATH  TIPOLIECCHI,  CBS3aHHBIE  C

AIEKTPUYECKH 3aPSKEHHBIMU TEIaMH.
OrnpenensaTs HanpaBlieHHE TOKa, OOBICHATH
paboTy 1 Ha3HAYEHHE UCTOYHUKOB TOKA.
YepTuTh AIEKTPUIECKHE CXEMBI U COOMPATh
MPOCTEUIINE FNEKTPUUECKUE LETIH.
PaccuuTheiBaTh CHITy TOKa W TOJIB30BATHCS
aMIIEPMETPOM.

PaGorate ¢
MIPOBOJIUTH
HaOJIIOICHUS.
VYcranaBauBaTh
MPUYUHHO-CIIE/I-
CTBCHHBIC CBS3H.
YMmers HUHTEpIIpE-
THUPOBATH.

YMeTh NpoBOAUTH
IKCIIEPUMEHT.

YMeTh 0000111aTh.
Oprann3oBbIBaTh u
MIPOBOJIUTH
CaMOKOHTPOJTb.

YMers pabotarth 1O
aITOPUTMY.

KHHTOM,

[IpuHrMaroT ©
COXPAHSIOT
MM03HABATEJIbHYIO LETb,
PEryJIUPYIOT MPOLIECC
BBITIOJTHEHUST yUEOHBIX
JEUCTBUI.

OCO3HAIOT Ka4eCTBO U
YPOBEHBb YCBOCHHMUSI.
Briaenstor u oco3HaroT
TO, YTO Y€ YCBOEHO U
YTO €€ HOIICIKHUT
YCBOEHHIO

VYyarcs apryMeHTHpOBaTh
CBOIO TOYKY 3pEHUS,
CIIOPUTH U OTCTAUBATH
CBOIO MO3UITUIO
HEBpaXACOHBIM IS
OTIMOHEHTOB 00pa3zoM.

PaboratoT B rpymre,
yCTaHaBJIMBAIOT paboune
OTHOIIEHHMS, y4aTcs

3¢ PeKTUBHO
COTPYAHUYATH U
CII0COOCTBOBATH
MIPOTYKTHUBHOU
KOOIIEepaLuu
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Cobupath AJIEKTPUYECKYIO LIEMb U
U3MEPSTH CHILY TOKA.

[Tonp30BaTbCs BOJIBTMETPOM, PACCUUTHIBATH
HaIpsKEHHUE.

CoOupaTh MEKTPUIECKYIO IIETTh U U3MEPITh
BOJITMETPOM HAaIPSIKEHUE.

PaccuuThiBaTh CONPOTHBIICHUE; OOBICHSATH,
Mo4YeMy MPOBOAHUK UMEET COMPOTHUBIICHUE;
ONpENIENATh YACIbHOE COMPOTUBJICHUE I10
TadJIuLE.

Pemars 3agaun Ha 3akoH OMa.
[Tonp30BaThCst aMIIEPMETPOM, BOJIBTMETPOM,
HKCIIEPUMEHTAIILHO OTIPENIETISATh
COINPOTHUBJICHUE MPOBOJHUKA.

CpaBHHMBATh COMPOTUBJICHUS] TTPOBOJHUKOB
10 UX BOJIBT-aMIIEPHBIM XapaKTEPUCTUKAM.
Ompenenarb HampsiKEHUE, CUIY TOKa |
CONPOTHUBJICHUE MPU  MOCIETOBATECIbHOM
COCIMHEHUH TIPOBOTHUKOB.

Onpenendarb HampsKEHUE, CUIY TOKA U
COTMPOTUBIIEHUE TIPH TapaUIEeTLHOM CO-
€IMHEHUHU TTPOBOJIHUKOB.

PaccuuteiBath pabOTy ¥ MOIIHOCTH TOKA
AKCIIEPUMEHTAIIbHO, aHAIUTUYECKH.
Ornpenenars Moaca MarHuTa, HarpaBICHUE
MarHUTHBIX CHUJIOBBIX JIMHUM.

VYBenuunBaTh MArHuTHOE JEHCTBHE TOKA,
ONpEeNeNsATh  HampaBlI€HUE  MArHUTHBIX
CHJIOBEIX JIMHHUH COJICHOUIIA.

Ornpenenars HampaBJeHUE CUIIBI AMiIiepa,
TOKa, MATHUTHOTO TIOJISI, OOBSICHATH paboTy
KHMHECKOIa ¥ TeHepaTopa.

OOBsICHATH pPabOTy AJIEKTPOABHUTATENSI U
AIIEKTPOU3MEPUTETHHBIX MPUOOPOB.
[IpuMeHATh MoTyYeHHbIE 3HAHUS.
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CgeTtoBble siBjieHusi | Pa3nnuare nCTOUHMKY CBETA. YMeTh cpaBHUBaTh CamMoCTOsITETEHO OO6marorcs u
(9 yacos) OOBsACHATH 00pa30BaHME TECHH U IMOJIYTEHH, | Y CTAaHABIMBATD (bopMyIHpYIOT B3aMMOJEHCTBYIOT C
3aTMEHUSI. MPUYMHHO-CJIEICTBEH- | [TO3HABATENBHYIO LIEJIb U | TApTHEPaMH I10
Crpoutrb  X0A ~ OTPaXEHHOIO  JIy4a, | HbIE CBS3HU. CTpPOSIT IENCTBUS B COBMECTHOM JI€ATEIbHOCTU
o0o3HayaTh yribl majaeHus U oTpaxeHus; | [IpoBoautsb COOTBETCTBUHM C HEH W1 0OMEeHy
CTPOUTDH U300paXKEHUE MPEIMETA B 3€pKaje. | HAOIIOACHUSI. uH(popMaren
CTtpouth X0 MPEJIOMIICHHBIX Jiydye, | Beimenars riaBHoe.
OOBSCHATH  fABJIEHUS,  CBsA3aHHble ¢ | [IpoBOAMTH B3aMMOKOH-
OpeJIoOMIIGHHEM CBeTa; 0003Ha4aTh YTOJI | TPOJIb U CAMOKOHTPOJIb.
MPETOMIICHUSI. [IpoBoauth  3KCHIEpH-
Crpouth M300pa)keHHE NpEAMETa B JIMH3E; | MEHT.
paccuuThiBaTh (POKYCHOE PACCTOSTHUE U OM- | YMeTh 00001aTh.
TUYECKYIO CUJTY JIUH3BI.
DKCHEepUMEHTAILHO OIpenesaTh (HOKYyCHOE
PacCTOsSIHUE U ONTUYECKYIO CUITY JTMH3BL.
OObsicHaTh paboTy Tria3a; Ha3HAUYCHHE U
JIEUCTBUE OYKOB.
Hrorosoe AHanu3upoBarh, [InanupoBath cBoto | OTcTanBasi CBOIO TOYKY
NOBTOpeHHe CpaBHMBATB, WHUBUIyaJIbHYIO 3peHus, MIPUBOIUTH
(3 uaca) KJIAaCCU(UIIUPOBAThL U | 00pa30BaTEIbHYIO apryMEHTHI, TOJITBEPKIast
000011aTh  M3YYEHHBIE | TPAEKTOPHIO. ux (pakramu.
TTOHSATHUSA Kputnuno oTHOCHTBCS K
CBOEMY MHEHHUIO, YMETh
pHU3HaBaTh OLIMOOYHOCTH
CBOETO MHEHHS
9 KVTACC
TemaTnueckoe OcHoBHBIE BH/ABI Y4eOHOH 1eSITeTbHOCTH yYaIMXCcsl
IUIAHHPOBAaHHE OcHoBHbIE BU/IBI Y4eOHOM JeATeTbHOCTH MeTanpeamMeTHblie pe3yabTaThl

Yuaumxcs

Ilpeomemmnuie oeiicmeusn

Ilo3naseamenvnvie
yyiI

Pezynamuenuvie
yvia

Kommynukamuen ble
yyiI
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3akoHbI
JBHKEHUS U
B3aMMOJAEHCTBUSA
Tel
(34 yaca)

YmMmeTh JI0Ka3bIBaTh Ha npuMepax
OTHOCHUTEJIbHOCTh JIBWXKEHUS, YMETb Ha
npuMepax  pas3idyarb, SBISIETCS  TeJo

MaTepUaIbHOU TOYKON WIH HET.
VYMeTh onpenensTh NepeMeEIeHUe Tela.

Pazauuats yTh, TepeMeILIEeHHE,
TPAEKTOPHIO.
VYMeTh ONuChIBaTh JBHXKEHHE IIO0 €ro

rpaduKy U aHATUTHYECKH.
YMmets pemiate O3M 111 pa3iM4HbBIX BUAOB

JIBMDKCHUS.

VYmerb OIpeaesaTh CKOpPOCTh u
MEPEMEILICHUE.

VYMeTh  paccuuThiBaTh — XapaKTEPUCTUKHU

PaBHOYCKOPEHHOTO JIBM)KCHHUSI.

Omnpenenare MCO, o0OBACHATH SIBICHHMS,
CBSI3aHHBIE C SIBJICHUEM UHEPIUH.
Onpenendarb cuiy.

Ormpenensatb CUJIbI B3aUMOJEHCTBHS JIBYX
TelL.

YmeTh paccuuThIBaTh YCKOpEHUe
CBOOOIHOIO MaJCHHUS.

OOBSICHATD IIPUPOJHBIC SIBJICHMS,
CBA3aHHBIE C  CHJaMH  BCEMHPHOIO
TATOTEHUS.

YmeTh OIIpEACIIATh XapaKTEPUCTUKU
PaBHOMEpPHOTO  JBMXKEHHMS  Tena IO
OKPYKHOCTH.

YMerp  BBIBOAUTH  (opMmyiny  mepBOi
KOCMHUYECKOU CKOPOCTH.

Onpenenars 3aMKHYTYIO CUCTEMY,

MPUMEHSTh 3aKOH COXPAaHEHUs UMIYJIbca K
OOBSICHEHHIO SIBJICHUH.

YMeTh 00BACHATh PEaKTUBHOE ABIKCHUE U
€ro IpUMEHEHHUE.

YMeTn BBIICIIATE
TJIaBHOE, Pa3inyaTh.
YMeTh  mpeAcTaBisATh
UHPOPMALIUIO
rpadguvecky.

YMers paborarth 1O
obpasiy.
YcranaBiuBaTh
MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U.
YMerb [IPUMEHATD
TEOPETUYECKHE 3HAHUS
Ha MIPaKTHUKE.

VYMeTh 0000111aTh,
aHaJIM3UPOBATH.
Jlornueckoe
MBIILICHUE,

YmeThb COCTaBIISITh
pacckas 1o IJiaHy.
YmeThb COCTaBIISITh
KOHCTIEKT.

Ymenue paboTtath
CaMOCTOSITEIILHO.

CraBsT yueOHyI0 33129y
Ha OCHOBE COOTHECCHUS
TOT0, YTO YK€ U3BECTHO
¥ YCBOGHO, U TOTO, YTO
ellle HEU3BECTHO.
Cnuyarot crioco0 u
pe3yJIbTaT CBOUX
JIEUCTBUH C 3aJJaHHBIM
ATAJIOHOM,
0OHapyXHBAIOT
OTKJIOHEHHS W OTIINYHS
OT ATaJloHa

VYuyarcst opraHu30BbIBATH
Y TUIaHUPOBATh yuyeOHOE
COTPYJIHUYECTBO C
YUYUTEIIEM U
CBEPCTHUKAMH.
PabGorarot B rpymme
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Mexannuyeckue
K0JIe0aHUud U
BOJIHBI. 3BYK.

YMeTs MPHUBOAUTH MPUMEPHI KOJIe0ATEITHFHOTO
JIBUKCHHUS
YmeTs pa3nm4aTh pas3imdHbIC BUJIBI

MEXAaHUYECKUX KoieOaHmii. YMETh BBISICHATH

VYMmeTs BBIICIIATE
TJIaBHOE, CpaBHUBAT,
pazIuyaTh.

CraBsaT yueOHyI0 3a/1a9y Ha
OCHOBE COOTHECEHHS TOTO,
4TO YK€ U3BECTHO U

Hcnonb3yioT ajiekBaTHbIE
SI3BIKOBBIE CPEJICTBA IS
OTOOPaKEHHSI CBOUX

(15 uacos) YMeTh aHaTH3UPOBATH. YCBOEHO, U TOTO, YTO €Ill¢ | YYBCTB, MBI(Z'HCIZ u
YCJIOBUSI BO3HHUKHOBEHHSI M CYIIECTBOBAHHS | YMETh BBIJICIIATH | HEU3BECTHO 00y X IeHHI
KOJIeOaHHUI. CYILIECTBEHHOE.
VYMeTh ONHCHIBATh MPEBPAIICHUE SHEPTUHU TMPH
CBOOOIHBIX KOJICOAHHSIX.
VYMeTh CTpouTh rpaduK, BEIBOAUTH ypaBHEHHE
TapMOHHYECKOTO KOJICOAHMS.
YMeTh pacCUMTHIBATh MTEPHO] KOIeOaHNH.
YMeTh ONMUCHIBAaTh KOJIeOaHUs 110 TpaduKy.
VYMeTh MO PE30HAHCHBIM KPHUBBIM CpPaBHUBAThH
TpeHHE B CHCTEMaXx; pa3iindarh ONpeeeHUe U
yCJIOBHE pPE30HaHCA.
Paznnuats TUIIBI BOJIH; paCCUUTBIBATL MJIMHY U
CKOPOCTb BOJIHBI.
DJIEKTPOMATrHAUTH | YMETh MOJIb30BaThCS MPaBUIOM OypaBuuKa | YMeETh cocTtaBiisITh | [IpeaBocxumarot Hcnonw3yrot agekBaTHbIE
oe mnoJe U Tpapuvecku H300pakaTh  MArHUTHOE | KOHCIICKT. pe3yabTaT U ypOBEHb SI3BIKOBBIE CPEJICTBA ISt
(25 yacoB) noJie. YmMmets paboTaTh | ycBoeHUS (Kakoil Oyzmer | oToOpaskeHus CBOMX
Pemats 3amaum Ha pacuer cuibl AMIIEpa U | CAMOCTOSITENIBHO. pe3ynbrat?) YyBCTB, MBICJIEH U
cunbl  Jlopenna.  OOBsCHATH,  paboTy | YMETh aHamU3upoBath, | CaMOCTOATEIHHO noOyXIeHUH.
TPOMKOTOBOPHTEIIA, MHTEPIPETUPOBAT. dbopMynupyroT PaGoratot B rpymnme.
AIIEKTPOU3MEPUTETHHBIX MPUOOPOB. YmMmets BBIJIEJISITh | TO3HABATENIbHYIO LIETb U
YMeTb OOBSCHATH TNPUMEHEHHE CHJIBI | TJIaBHOE. CTPOAT IEHCTBUS B
Jlopenua. YMerb IPUMEHSATH | COOTBETCTBUU C HEU
YMeTh TPUMEHSATHh 3aKOHBI K PEIICHHUIO | TEOPHIO HA TIPAKTHUKE.
3a/1au. YmMmets JienaTh
OOBSACHATh  SBJICHHWS,  CBS3aHHBIE  C | BBIBOJIBL.

SIBJIEHUEM DJIEKTPOMArHUTHOM MHIYKIIUU.
OOBsACHATH  SBJICHHS,  CBS3aHHBIE  C
SIBJIEHUEM DJIEKTPOMArHUTHOM MHIYKIIUU.
Jloka3plBaTh YHUBEPCAIBHOCTh OCHOBHBIX

3aKOHOMEPHOCTEN  BOJIHOBBIX  IPOLIECCOB
JUISL BOJIH JTF000# TIPUPOJIBI.
OOBsICHATH  BUA ~ HUHTEPPEPEHIIMOHHON

KapTUHBI B MOHOXPOMAaTHUYCCKOM CBCTC.

YMeTh CpaBHUBATS.
VYMers 000011aTh.
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Crtpoenue aToma
U ATOMHOIO 1/Ipa
(19 yacos)

JloKa3pIBaTh CIIO)KHOCTb CTPOCHHMS aTOMa;
OOBSACHATHP MOJZEIb aroMa BOJAOpPOAA I10
bopy.

OOBSCHATH CBOMCTBA U3JTYUECHHUS.
OOBACHATH pabOTY CYETUHUKOB.
PaccunThiBaTh SHEPrHIO CBS3M U JEPEKT
Mmacc.

PaccunteiBaTh  DHEpPreTUYECKUN
AJIEPHBIX PEAKLIUM.

BBIXO]I

YmMmets
TJIaBHOE.
YmMmets pabortatb
CaMOCTOSITEIIbHO.
YMerp  paboTtaTh ¢
JIOTITOJTHUTEIIbHOU
JIUTEepaTypOil.

YMeTh enaTh BBIBOIBL.
Ymerp

BBIACTIATDH

Brimensgior 1 oco3HaroT
TO, UTO Y€ YCBOCHO U
YTO €IlE HOMJIEKUT
YCBOCHUIO

VYuatca nelicTBOBaTh C
Y4€TOM TMO3UIIUH JIPYTrOoro
1 COTJIACOBBIBATH CBOU
JICUCTBUS.

OOBACHATh NPUMEHEHUE SACPHON SHEPrHMM | HHTEPIPETUPOBATD.
U SIZICPHOTO M3JTYYCHUS. YMmeTh 000011aTH,
aHAJIM3UPOBATh.
Ctpoenue n PaznuuaTh OCHOBHBIE IpPU3HAKU CyTOYHOrO | M3BiekaroT CraBaT yueOHyto 3a7auy | [IposiBISIOT FOTOBHOCTH K
IBOJIIOLUS BpallleHusi 3BE3IHOrO Heba, JBUYKEHUS | HEOOXOIUMYIO HAa OCHOBE COOTHECEHUSI | OOCYXJAEHMIO pa3HbIX
Bcesiennoii JIynsl, ConHua M IJIaHET OTHOCHUTENIBHO | UH(OPMAIHIO U3 TOTO, YTO YK€ U3BECTHO | TOYEK 3pEHHs U
(5 yacos) 3BE3N; IIPOCITYIIAHHBIX Y YCBOEHO, U TOT'0, 4TO BeIpabOTKe 001Iei
[Tonumars paznnuus MEX]Y | TEKCTOB Pa3IUYHBIX ellle HEU3BECTHO (rpynmnoBoif) no3uuuu
TeJINOLEHTPUYECKOW U TEOLIEHTPUYECKOM | KaHPOB, BEIOMPAIOT
cUCTEMaMH MUpA. CMBICJIOBBIE €IUHUIIBI
TEKCTa U
yCTaHaBJIUBATh
OTHOILEHUS MEXKITY
HUMH
Peseps — AHaIM3upoBaTh, [InanupoBath cBoto | OTcTauBast CBOIO TOUKY
HUTOr0BOE CpaBHUBATbD, VH/IMBUYaJIbHYIO 3peHus, MIPUBOANTH
NOBTOpPEeHHE KjIaccu(uuupoBarb U | 00pa30BaTEIbHYIO apTyMEHTHI,
(4 gyaca) 000011aTh  M3YYEHHBIE | TPAEKTOPHIO. HOJTBEPXK1ast ux
MTOHATHUSA dakramu.

Kputnuno oTHOCUTBCS K
CBOEMY MHCHHIO, YMETh
pHU3HABaTh
OIIMOO0YHOCTD
MHEHHUS

CBOECTO
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IX. Onucanue yueOHO-MeTOAUYECKOT0 H MAaTEPHAIbHO-TEXHHYECKOT0 00ecneyeHus
00pa3oBaTe/ILHOIO NMpolecca no npeamery «Pusnkar»

B cocraB yuyeoHo-MeTonnuyeckoro komiuiekTa (YMK) no ¢usuke nns 7-9 kmaccos (IIporpamma
Kypca pusuku s 7—9 kimaccoB 001eo0pa3oBaTeIbHBIX yUpekaeHu, aBTopbl A. B. TlepsimkuH,
H. B. ®unonosuy, E. M. I'yTHUK nmuHUK «BepTuKanb») BXOIAT:

YMK «®Pusuka.

®usnka. 7 knacc. Yuebnuk (aBtop A. B. [lepbiukun).

DJNEeKTPOHHOE MPUIIOKEHNE K YIEOHUKY.

®dusnka. 8 kinacc. Yuebnuk (aBtop A. B. [lepbiukun).

DJNEeKTPOHHOE MPUIIOKEHNE K YIEOHUKY.

®dusnka. 9 knacc. Yuebnuk (aBTopsl A. B. Ilepsimkun, E. M. I'yTHuEK).
DJNEeKTPOHHOE MPUIIOKEHNE K YICOHUKY.

JIeKTPOHHbBIE Y4eOHbIe U3IaAHUS:

®usuka. bubnuoreka HarmsagHbIX mocobuid. 7—11 kmaces! (moa penakueit H. K. Xannanosa).
Jlaboparopubie paboThI 110 Gu3MKe. 7 Kiacc (BUpTyaibHas ¢puznueckas 1adbopaTopus).
JlaGopaTopusie paboTsl 1o gusuke. 8 kimace (BUpTyaidbHas puzndeckas 1a00paTopus).
Jlaboparopubie paboThI 110 Gu3nke. 9 kiacc (BUpTyanbHas Gpuznueckas 1adbopaTopus).

Cnucoxk HArJIsIAHBIX OCOOMIA:
Tabnuer 001ero Ha3HAYEHUST U TEMATUYECKHUE TAOIUIIBI

Cnucok JinTeparypbl

1. [IpumepHass oOcHOBHas mporpamMma  0o0pa3oBaTelbHOTO  yupexnaeHus. OcHOBHas
mikona/[coct./E.C.CaBunog]. - M.: IIpocsemienue, 2020 - 474 c.- (Ctangaptsl BTOPOIO
MTOKOJICHUS )

2. Jlykamuk B.M. COopHuk 3amau mo ¢usuke i 7-9 kiaccoB o011e00pazoBaTeIbHBIX
yupexaenuit / B.W. Jlykamuk, E.B. BanoBa. — M.: [Ipocsemenwue, 2019. — 224 c.

3. Co6opuuk 3amau no ¢usuke 7-9xn. A.B. Ilepwimkun; coct. H.B.®unonosuu.-M.: ACT:

Actpenb; Bnagumup BKT, 2019

MarepuaibHO-TEXHHYECKOE o0ecnedeHne U CHUNIHHBI

Ne /1t HazBaumue Koin-Bo

TEXHUMYECKHUE CPEJACTBA OBYUYEHUA

MynbsTuMeaniineIii npoektop | 1

Komnerorep 1

JlemoHcTpannonHoe obopynoBanue 90%

JIABOPATOPHOE OBOPYJIOBAHUE 100%

I[TEYATHBIE, AYIMOBU3YAJIbHBIE ITOCOBMA

1. | KommuiekT TemaTH4ecKux Tabuil ITo kaxxgomy Kiaccy

1 | Iloptpets! pu3ukoB HUMEIOTCS

2 | Tabmuna « [lIkana 3;1eKTpOMarHUTHBIX BOJTHY | 1




| 4 \ KoMruiekT nuaakTuaeckoro Marepuania

\ [1o pa3HbIM K1accam

X. [lnanupyemMblie pe3yabTaThbl JOCTUKEHUS 00y4AIOIMMUCH TPeOOBAHUM K
pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

du3zuka

BbINyCKHUK HAY4YUTCS:

Bbll’lyCKHllK nojiyuum 603MONCHOCHLb
Hayiumscs.

Mexannueckue siBJIEHUS

* pacrio3HaBaTh MEXaHUYECKHUE SIBJICHHS U OOBSACHATH Ha
OCHOBE€ MMEIONIIMXCSA 3HAHUM OCHOBHBIE CBOMCTBA WU
YCIOBHSI MPOTEKAHUS 3TUX SBJICHHUI: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE ABUKEHUE, CBOOOTIHOE
MaJIEHUE TeJI, HEBECOMOCTh, PABHOMEPHOE JBUXEHHUE IIO
OKpPYKHOCTH, HHEPLMS, B3aWMOJICHCTBUE TeJ, Mepeaada
JaBJICHUs TBEPABIMU TeEJIAMU, JKHUJKOCTSIMH U Ta3ami,
aTMocepHOe JaBleHHWE, IUIaBaHWE TeJl, paBHOBECHE
TBEPABIX Tell, KoJjebarenbHOE [IBIXKEHUE, PE30HaHC,
BOJIHOBOE JIBH)KCHUE;

* ONUCHIBATh M3YyYEHHBIE CBOMCTBA TE€JI U MEXaHUYECKHE
SBJICHHS, UCHOJIb3Ys (U3MYECKHUE BEIUYUHBI. TIYTh,
CKOpOCTb, YCKOpPEHHE, Macca Teja, IJIOTHOCTh BEIECTBa,
CuJjla, JABJICHHE, UMITYJIbC TE€Jla, KHHETHYECKas SHEpPTrus,
NOTEHLIMANbHAsl ~ dJHEprusi,  MexaHudeckas  paboTa,
MexaHnudeckass MomiHocTh, KIIJ[ mpocToro mexanusma,
CWJIa TPEHHUS, aMIUIUTY/la, MEPUOJl M 4acToTa KoJieOaHHi,
JUIMHA BOJHBI U CKOpPOCTh €€ pacnpoCTpaHCHUS; NpHU
OMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUNH CMBICI
WCIIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHUS W EIUHUIIBI
U3MEpEHHs, HaXOAUTh (OPMYIIBI, CBSI3BIBAIOLINE TAHHYIO
(UBUYECKYIO BETUYHHY C JPYTUMU BETUYMHAMU;

* aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SIBICHUS U
MPOIIECCHI, UCTIONB3Yyad (HU3NUECKUE 3aKOHBI U TPUHIIHUIIBI:
3aKOH  COXpPAaHEHUs  DHEPIUM, 3aKOH  BCEMHPHOI'O
TATOTEHMS, paBHOneWcTBytomas cuna, I, I u Il 3axoHbI
HproToHa, 3ak0H coxpaHeHus HUMIIyJbca, 3aKkoH ['yka,
3akoH [lackans, 3akoH ApxuMmena; mpu 3TOM pa3ianvyaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €0 MaTeMaTUYECKOe
BBIPAXKEHHUE;

* pa3nU4aTh OCHOBHBIE MPU3HAKH M3YYCHHBIX (PUINIECKUX
MOJIEJIEN: MaTepualibHasi TOYKA, MHEpPUUAJIbHAs CUCTEMA
OTCUETa;

* pemiath 3aJa4M, UCHOJB3Ys (U3NYECKUE 3aKOHBI (3aKOH
COXPAHEHHUsI DHEPIUHM, 3aKOH BCEMHUPHOTO TIATOTECHMS,
npuHuun cynepnosunnu cui, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHMS UMIYJibca, 3aK0H ['yka, 3akoH [lackais,
3aK0H Apxumena) u (popmyIibl, CBA3BIBaIONINE (HU3NUECKUE
BENIMYUHBI (MyTh, CKOPOCTh, YCKOpEHHME, Mmacca Tena,
IJIOTHOCTh BENIECTBA, CHJIA, JABJICHUE, HMMIYJbC Tela,

* UCNONBL306AMb 3HAHUSL O MEXAHUYECKUX
SABNEHUAX 8 NOBCEOHEBHOU JHCUZHU OISl
obecneuenus besonacHocmu npu
oopawenuu c npubopamu u
MexXHuYecKumMu  ycmpoucmeamu, — 0Jis
COXpaHeHUsi 300p08bs U  COONIOOEHUs!
HOpM  9KOJIO2UYeCKO20  NOBEOeHUsl 6
OKpydfcaroueli cpeoe;

* NPUBOOUMDb  NPUMEPLL  NPAKMUUECKO20
UCNONL308AHUSL  (DUUYECKUX 3HAHUUL O
MEXAHUYECKUX SIBNEHUSAX U QUUYECKUX
3AKOHAX; UCNONb306AHUSL
B0300HOBNIAEMbIX UCMOYHUKOE DHEPSUlUL;

9KOJI02UYECKUX nocneocmeuii
uccne008aHus. KOCMUYECKO2O0
npocmpancmea;

* PA3IUYAMb  SPAHUYBL  NPUMEHUMOCMU
Qusuueckux 3aKOHO8, NOHUMAMb
eceobwuii xapakmep GyHOAMEeHMATbHbIX
3aKOHO8 (3axoH coxpanenus
Mexanu4eckol 9Hepeul, 3aKOH
COXpanenus UMnYIbcd, 3aKOH 8CEMUPHO20
msa2omeHsl) u 0CPAHUYEHHOCTb

UCNONb308AHUSL YACTHBIX 3AKOHO8 (3AKOH
T'yka, 3akon Apxumeoa u op.);

* npuémam  noucka U - QOPMyIUPOsKU
00KA3aMenbCme 6blOBUHYMBIX 2UNOMme3 U
meopemuyeckux 6bl160008 HA OCHOGe
IMAUPUYECKU YCIMAHOBNIEHHBIX (DaAKMO8;

* HAX0OUMb AO0EKBAMHYIO NPEDJIOHCEHHOU
3a0aye GuuLecKyio Mooelb, pa3peuams
npobnemy Ha OCHO8e UMEIOWUXCS 3HAHUL

no MeXarHuKke C ucnojlibzoearnuem
mamemamudecKkozo annapama,
oyeHusamsv  pealbHOCmMb  NOJIYYEHHO2O0

SHA4Y€eHUA d)uSuU@CKOﬁ 6eJIUYUHDbL.
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KMHETUYECKass  DHEpPrus,  IOTEHIMaJbHAsl  DHEpPrus,
MexaHudeckas paboTa, MexaHWdeckas MOIIHOCTh, KIIJ|
MPOCTOTO  MEXaHW3Ma, CWJIa TPEHUS  CKOJIbKCHHS,
aMIUTMTY/1a, IEPHOJ] ¥ 9aCTOTa KOJeOaHUM, NJTMHA BOJHBI U
CKOpPOCTh €€ paclnpoCTpaHEHMI): HAa OCHOBE aHalu3a
YCIIOBUSL 3aa4d BBIACIATH (DU3MYECKHE BEIUYHHBI U
dbopMysIbl, HEOOXOaUMBIC JJIs €€ PEIIeHHs, U TPOBOIUTH
pacy€Thl.

TenJioBble ABJICHUSA

* pacrmo3HaBaTh TEILJIOBBIE SIBJICHUS U OOBSICHITH HA OCHOBE
MMEIOLMUXCA 3HAHUM OCHOBHBIE CBOWMCTBAa WIIM YCJIOBHUS
MIPOTEKAHUS ATUX sBIIeHUN: nuddy3us, nu3meHeHne oobEmMa
TEJ  TpPUd  HArpeBaHuu  (OXJIAXKIEHUH),  OOJbIIas
C)KMMaeMOCTh Ta30B, Majlasi C)KMUMAeMOCTb KHJIKOCTEH U
TBEPABIX  TEd; TEIUIOBOE paBHOBECHE, HCIIapEHUE,
KOHJCHCAllUs, IUIaBJICHUE, KPHUCTAUIU3alMs, KUIICHHE,
BJIQYKHOCTH BO3/yXa, Pa3JIMUHbIE CIIOCOOBI TEIIOTIEPEIayun;
* ONUCHIBATh H3y4YCHHBbIE CBONCTBA TEJI M TEIUIOBBIC
SIBJICHHSI, UCTIONB3Ysl (PU3UUYECKHE BEITUYMHBI: KOJUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEpPrus, TemIepaTrypa, yleiabHas
TEIJIOEMKOCTh BEILIECTBA, YJEIbHAsl TEIJIOTa TUIABJIICHUS U
napooOpa3oBaHus, yAelbHas TEIUIOTa CropaHUs TOIUIMBA,
KOX((UIIUEHT MOJIE3HOTO JICHCTBUS TEILIOBOTO JBUTATEIS,
IIPU ONKMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI
U3MEpEHUs, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE TAHHYIO
(U3UYECKYIO BETUYHHY C IPYTUMU BETUUMHAMU;

* aHATM3UPOBATh CBOWMCTBAa TeN, TEIUIOBBIE SIBICHUS U
MPOIIECChl, HCIONB3Yysl 3aKOH COXPAaHEHHS HHEPTUH,
pa3iuyaTh CJIOBECHYIO (OpPMYIHPOBKY 3aKOHa M €ro
MaTeMaTU4YeCKOe BHIPAXKCHUE;

* pa3IMyaTh OCHOBHBIE TMPU3HAKKM MOJEIEH CTPOEHUs
ra3oB, KHUIAKOCTEH U TBEPIBIX TE;

* pemiath 3aJa4u, UCTIONb3Ys 3aKOH COXPAaHEHUS YHEPTUH B

TEIJIOBBIX  IIpPOLIECCax, (dbopMyIbI, CBS3BIBAIOIINE
¢buznueckue BEJIMYMHBI (KOJIMuecTBO TEIUIOTHI,
BHYTpEHHSS SHEprus, TeMIIepaTypa, yAeJIbHAs

TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTa IUIABIECHUS U
napooOpa3oBaHUs, yAedbHas TEIUIOTa CropaHHUs TOIUIMBA,
KO3 PULIHEHT IOJIE3HOTO JeNCTBUA TEIIOBOTO
JIBUTATENs): HA OCHOBE aHaJIM3a YCJIOBUS 3a/1a4Ml BbIIEIATh
¢u3nueckre BeIMUMHBI U (GOPMYIIbI, HEOOXOIUMBIE IS e€
pelieHus, ¥ MPOBOJIUTh PACUYETHI.

* UCNONIL306AMb  3HAHUAL O MENno8blX
SABNEHUAX 6 NOBCEOHEGHOU JHCUSHU OJd
obecneueHus bezonacnocmu npu
obpawenuu c npubopamu u
MexHu4ecKumMuy  ycmpoucmeamu,  OJisl
COXpaHeHUusi 300p08bs U  COONIOOEHUs!
HOpM  9KOJIO2UYECKO20 N0GedeHUsl 8
OKpydfcarouyeri cpeoe; npueooUms
npumepuvl  3KOI02UYECKUX NOCIe0CmEULl
pabomul  Ogueameneli  GHYMPEHHE20
ceopaHusl (ABC), Menniosvix u
2UOPOINIEKMPOCMAHYUL,

* IPUBOOUMb NpUMEPbL  NPAKMUYECKO20
UCNONL308AHUSL  (DUSUYECKUX 3HAHUU O
MenJio8biX A61EeHUSAX,

* paziuuames  2panuybl  NPUMEHUMOCIU
Qusuueckux 3aKOHO8, HOHUMAMb
sceobwull xapakmep QGyHOAMEeHMAIbHLIX
Qu3zuneckux 3aKoHo8 (3aKOH COXpaHeHUs
SHepeuu 8 Menjiosvlx npoyeccax) u

02PaHUYEeHHOCMb UCNONIb306AHUS
YACMHbBIX 3AKOHO8;
* npuémam  noucka U  QOPMYIUPOSKU

00KA3amMenbCme 8blOBUHYMBIX cUNome3 U
meopemuyeckux 6bl60008 HA OCHOGE
IMAUPUYECKU YCIMAHOBTIEHHBIX (DaAKMO8;

* HAX0OUMb AOEK8AMHYIO NPEONONHCEHHOU
3a0aue QuzuvecKyro Mooeib, papeulans
npoonemy Ha OCHO8e UMEIOWUXCS 3HAHULL
0 MeNnN0BbIX AGNEHUAX C UCNOTL30BAHUEM
MAMemMamuyecKoeo annapama u
OYeHUBAMb  peanbHOCMb  NOJYYEHHO20
3HaAYeHUs: hu3UUeCKOU eTUYUHDL.

BHGKTpI/I'{eCKHe U MAarHMTHBbIC SABJICHUSA

® pacCiio3HaBaTb J3JICKTPOMArHUTHBIC SABJIICHHUA U 00BACHSTD
Ha OCHOBC HMMCIOIIMXCA 3HaHHUM OCHOBHBIE CBOMCTBA MU
YCJIOBUSA NPOTECKAHHA OTHUX SIBIICHHIA: OJICKTpHU3alusa TCII,

* LUCNOABL308AMD 3HAHUA 06
INEeKMPOMASHUTNHBIX AGNEHUAX 8
NOBCEOHEBHOU JHCU3HU O obecneyenus

B3aMMOJICIICTBHE 3aps0B, HarpeBaHue MPOBOJHUKA C | Oe3onacHocmu  npu  obpaweHuu ¢
TOKOM, B3aHUMOJICHCTBHE MAarHUTOB, OJJICKTPOMArHUTHAS | npubopamu u MexXHUYeCKumMU
WHAYKIHS, TEHCTBUE MAarHUTHOTO TOJII Ha MPOBOJTHUK C | yCmpoucmeamu, ol coxpanenus
TOKOM, TPSIMOJIMHEWHOE  PACIPOCTPAHCHHE  CBETA, | 300P06bs u co01100eHUs. HOPM
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OTpakeHHE U MPEJIOMJICHUE CBETa, IUCIIEPCHS CBETA,
¢ OIIMChIBATH HU3YUCHHBIC CBOMCTBA TCI n
JJIEKTPOMArHUTHBIE SIBJICHUS, HCIONB3Yyd (Qu3ndyeckue
BEJIMYMHBI:  JJICKTPUYECKUH  3apsa,  cuhjla  TOKa,
JNEKTPUUYECKOE HanpsDKEHue, INEKTPUYECKOE
CONPOTUBIIEHUE, YIEIbHOE COIPOTUBIEHUE BELIECTBA,
paboTa TOKa, MOIIHOCTH TOKa, (POKyCHOE paccTosiHue U
ONTHUYCCKadA Cujla JIMH3bI, IIPpH OIMCAHWUH HPaBUJIIBHO
TPaKTOBaTh (PU3MUECKUH CMBICT HUCIOJNb3yEMbIX BEIHYUH,
ux O603Ha‘IeHI/I$I n CAWHUIBI H3MCPCHHA, YKa3bIBATb
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIUYUHY
C ApYTrvMMHU BCIIMYHNHAMU,

* AaHAJIM3UPOBATh  CBOMCTBA TeJll, AJIGKTPOMArHUTHBIC
SABJICHUSA W IIPOLCCChI, HCIIOJIb3YA (I)I/ISI/I‘ICCKI/IG 3aKOHBI:
3aKOH COXpPaHEHUsl B3JEKTPHUUECKOro 3apsna, 3akoH Owma
I ydactka nenu, 3akoH Jxoyns—IJlenua, 3akoH
OPSIMOJIMHEMHOTO  pacHpOCTpaHEHUs  CBETa,  3aKOH
OTPa)KEHHUS CBETA, 3aKOH IMPEJIOMIICHHUsI CBETa; MPH ITOM
pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa M €ro
MAaTCMaTUYCCKOC BBIPAKCHUC,

* pemiath 3aJa4yM, UCHOJNB3Ys (U3MUYECKUE 3aKOHBI (3aKOH
Oma s yuactka nenu, 3akoH J[xoyms—Jlenna, 3akoH

9KONIO2UHECKO20 noseoenusl
OKpyorcaiouell cpeoe;

* NPUBOOUMb NpUMEPLL  NPAKMUYECKO20
UCNONBL308AHUSL  (DUSUYECKUX 3HAHUU O
INEKMPOMASHUMHBIX ABLEHUSIX,

* paziuuames  2panuybl  NPUMEHUMOCTNU
Qusuueckux 3aKOHO8, HOHUMAMb
gceobwuil xapakmep @GyHOAMEHMATbHbIX
3aKOHO8 (3akoH coxpaneHus
9NeKMPU1ecKo2o 3apsoa) u
02PAHUYEHHOCTb UCNONIL308AHUSA
yacmHuulx 3aKoH08 (3akoH Oma 0ns
yyacmka yenu, 3akou [coynas—/lenya u
op.);

* npuémam  nocmpoenus — QuaUuecKux
Mmooenel, noucka U  QopmMyIuUposKu
00KaA3amenbCme GblOGUHYMbBIX 2Unomes U
meopemuyeckux 6bl80008 HA  OCHOBE
IMAUPUYECKU YCMAHOBNIEHHbIX (PaKMO8,

* HAXO0UMb A0EKBAMHYIO NPEOJIOHCEHHOU
3a0aue uzuuecKyro Mooeib, paspeuams
npoodemMy Ha OCHOGe UMEIOWUXCS 3HAHULL

NPSMOJIMHEHHOTO ~ paclpoCTpaHEHUsS  CBETA,  3aKOH | 00  91eKMPOMACHUMHLIX — SGNEHUAX C
OTPaKCHHSI CBETA, 3aKOH MPEJIOMIICHHS CBETa) U (DOPMYIIBI, | UCNOIb308AHUEM Mamemamu4eckoz2o
CBA3bIBalONIME (DU3MYECKUE BEIWYUHBI (CHUJa TOKa, | annapama u OYeHusams pedaibHOCHb
3JIEKTPUYECKOE HaInpspKeHUe, ANEKTPUUYECKOE | NONYYEeHHO20 — 3HAYeHus  ¢husuyeckou
COTNPOTHUBIICHUE, YJEIbHOE COMPOTUBIICHHE BEIECTBA, | BEIUUUHBL
paboTa TOKa, MOIIHOCTh TOKa, (POKyCHOE paccTosHuE U
OIITHYECKas cHIIa JIMH3EI, bopmyIbl pacuéra
ANEKTPUYECKOTO COIMPOTHUBIICHUS TPU MOCIEA0BATEIHHOM
U TMapajuieIbHOM COEIWHEHUN MPOBOJHUKOB); Ha OCHOBE
aHaJIM3a YCIOBUS 33J]a4M BBIACIATH (PU3HMUECKHUE BETUUYUHbI
1 popMyIIbl, HEOOXOIUMBIE ISl €€ PeIIeHUs, U POBOJIUTH
pacy€Tshl.

KBanToBbI€ iBJIEeHHUA

* pacrio3HaBaTh KBAaHTOBBIC SIBICHUS M OOBICHATH Ha
OCHOBE HMCIONIIMXCS 3HAHUM OCHOBHBIC CBOWCTBA WIIH
YCIOBUS NPOTEKAaHUSI JTUX SBICHUM: €CTECTBEHHAs U
HCKYCCTBEHHAs PaaOaKTUBHOCTD, BO3HHUKHOBEHHE
JIMHENYaTOro CIEeKTpa U3Jy4eHus;

* OMUCHIBATh M3YYEHHbIC KBAHTOBBIE SBJICHUSA, HUCIOJIb3YS
dbuznyecKue BEIMYMHBI: CKOPOCTh O3JIEKTPOMArHUTHBIX
BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, NEPUOL
nojiypacnaaa; MOpU ONHWCAHUM TPABHIBHO TPaKTOBATh
(GU3UYECKUH  CMBICII  WCIOJB3YEMBIX  BEIWYWH, HX
o003HaYeHHWs] W  COUHUIBI H3MEPEHHUs;  yKa3bIBaTh
(bOpMyJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HYECKYIO BETUYHHY
C  JIpyTMMU  BEJIMYMHAMH,  BBIYUCIATH  3HAUCHHE
(U3UYECKON BETMYHUHBL;

* AHAJIIU3UPOBATh  KBAHTOBBIE  SIBJICHUS,  HCIOJIb3YS
¢u3nYecKue 3aKOHBI M TIOCTYJAThl: 3aKOH COXpaHEHUS
DHEPrUHM, 3aKOH COXPAHEHUsS OJJIEKTPUUYECKOTO 3apsja,

* UCNONB308aMb  NOLYYEHHbIE 3HAHUSL 8
NOBCEOHEeBHOU JHCUSHU NpU 00pawjeHuu ¢
npubopamu  (Cuemuux — UOHUBUPYVIOUUX
yacmuy, 0o3umemp), OISl COXPAHEHUs.
300p06bs u cobnrooenus HOpM
9KOJI02UYECKO20 nogeoeHus. 8
OKpyorcaiouell cpeoe;

* COOMHOCUMb IHEP2UIO CBA3U AMOMHBIX
s0ep ¢ deghekmom maccol,

* NPUBOOUMb npumepwl BIUAHUSA
PAOUOAKMUBHBIX U3NYYEHUU HA JHCUBbLE
Op2anu3mbl; NOHUMAmMb NPUHYUN
oeticmaus 0o3umempa,

* NOHUMAamMb  JKOLO2UYecKue npoodIeMsl,
gO3HUKAOWUe  NPU  UCHOIb30BAHUU
AMOMHbBIX ~ DJIeKMPOCMAHYull, U Nymu
pewleHuss d9mux npoobiem, nepcneKmuesl
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3aKOH COXpaHCHHSA MaCCOBOI'0O 4YHCIa, 3aKOHOMCPHOCTH
H3JTYUYCHUS U MMOTTIOIICHUSA CBETA aTOMOM;

¢ pas3jindaTb OCHOBHBLIC IIPpU3HAKHU HHaHeTapHOfI MOACIN
aToMa, HyKJIOHHOfI MOJCJ/IM aTOMHOTI'O d4pa,

* IPUBOAUTH TMPUMEPHl TMPOSIBICHUA B MPUPOJIE H
MPaKTUYECKOTO HCII0JIb30BaHUS paauoaKTUBHOCTH,
ANEPHBIX M TEPMOSACPHBIX peakuui, JIHHEWYaThIX
CIEKTPOB.

UCnojlb306aHus
mepMOﬂdepHoeo curmesa

VAPABIAEMO20

JieMeHThI ACTPOHOMMH

* pa3nuyaTh OCHOBHBIE IPU3HAKU CYTOYHOI'O BpallleHHs
3B&3nHOTO Heba, nBuwxkeHus Jlynpl, ConmHIa W IJIaHeT
OTHOCHTEJIBHO 3BE31;

¢ IOHUMATb pa3jindvud MCEKAY FeJII/IOL[eHTpI/I‘{eCKOﬁ nu
TeOLEHTPUUECKON CUCTEMaMH MUpA.

® yKasoleaniob 061/1/;1/[6 ceolicmea u
OMIUYUsL NIaAHem 3eMHOU cpynnsl U
njiaHem-cucadHmoes, MAaAjlblx meia

Coaneunoti cucmemul u OOILWUX NAAHEM,
NOb308AMbCL KAPMOU 36E30H020 Heba
npu HabaO0eHUsX 366301020 Heba,

* PA3IULAMb OCHOBHbIE XAPAKMEPUCTIUKU
36630 (pazmep, yseem, memnepamypa),

coomHocumv  ysem  36e30vl ¢ €€
memnepamypou,
* paznuuams eunome3svl 0

l’lpOMCXODfC()@HMM Conneunoti cucmemul.

X|I. TexHosioruu npenogaBaHus U NPOBEPKH T0CTHKEHHUS 3aNJIAHUPOBAHHBIX Pe3yJIbTATOB C
MOMEHTA pa3padoTKH.

Dopmul opeanuzayuu yuedHo20 npoyecca

o KnaccHoypouHnas cucrema;

o JlaGopaTopHble U IPaKTUUYECKUE 3aHATHS;

o IIpuMeHeHne MyJIbTUMEANIHOTO MaTEPHUAIIA;

o Pemrenne skciepuMEHTAIBHBIX W Ka4ECTBEHHBIX 33/1a4;
o YPOKH-KOHCYJIBTALINH.

B kauectBe JOITOJIHUTCIIbHBIX (bOpM opraHu3anuu 06p2130B8.TeJ'IBHOI‘O nmponecca HCIOJIb3YCTCA
cucremMa KOHCYJII)TaHI/IOHHOfI MNoAACPIKKHU, HWHIAWBUAYAJIbHBIX 33H$ITI/II>1, CaMOCTOATCIIbHaA pa60Ta
yqamuxcs ¢ UCITOJIb30BAaHUEM COBPEMCEHHBIX 06p330BaTeJ'IBHBIX TEXHOJIOTHIA.

Dopmol yuema 00CMUNHCEHUIL:
o ypo4Hasi AeSTeIbHOCTh - BEICHUE TeTpajeil Mo Gpu3uke, aHaIu3 TeKyIel yCreBaeMOCTH,

® BHCYPOYHaA ACATCIBHOCTE — YU4aCTHEC B OJIMMIIMAAaX, KOH(i)epeHIII/IHX, KOHKYpCax,
MNPpEAMETHBIX HEACIIAX U T.I.

Ilpuopumemmnvie memoowt u popmot padomot
MeTO)II)I, AKTUBHU3UPYIOIIUE CAMOCTOATCIIBHOCTE 1 TBOPYECTBO YUCHUKOB!:

o I6pucmuyecKuil Memoo, NO3BOJIIONNN HAYUUTh JIeTeil 100bIBaTh M KOHCTPYUPOBAThH
3HAHUS C IIOMOIIBIO HAOIIOACHUM, aHalIi3a U 0000IICHHUS;

J Memoo 2unome3s, 3aKI0YAOIINANCSA B TOM, YTO IIKOJbHUKAM IIPEAJIaraeTcs
CKOHCTPYHMPOBATh BEPCUU OTBETOB HAa BOIIPOC YUUTEJIS IO MPEJIaraéMoMy 3aJJlaHHUIO MIIH ITpodiieme
1 000CHOBATH CIPaBEIIIMBOCTb MPEIOKEHHOI;
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o Memoo obyuenus ¢ ouanoze, B X0Jie KOTOPOro YUUTellb OPraHU3yeT JeTel Ha COBMECTHBIM
IMOMCK 3HAHMIA;

L4 Memoo Bblpa60m1('ll Heo0Xx00UuUMBbIX HABBIKOG MyM@HLlﬁ Ha OCHOG8E YEéMKUX anzopummoe,

L4 Memoo nooauu u OUCHUBAHUA Kauecmea YyC60ECHUA y'l85H020 mamepuaina 6 suoe
memamuuyecKux 6]101(08, mecmoe.

[TnanupyroTcs cneayroue opmsl opeanu3ayuu yuedHo20 npoyecca:
o (b poHTaNbHbIE; KOJJICKTUBHBIC; IPYIIOBLIE; padoTa B ape; MHINBUAYAIbHbIE.

B npenooasanuu npeomema 6yoym ucnoyivb308amucsa ciedyroujue mexnHoaocuu u Memoobl:

. JMYHOCTHO-OPUEHTUPOBAHHOE 00YUEHHUE;

J npobiaemMHoe 0OyueHHe;

o nuddepeHnrpoBaHHOe 00yICHHE;

. TEXHOJIOTUU OOYYCHUS Ha OCHOBE PELICHHUS 3a]1a4;
. METO/Ibl HHIUBUIYaIbHOTO O0YYCHUS;

OcoOeHHOE 3HAUYEHHE B MPETIOIaBaHUN (PU3UKH MMECT MIKOJIBHBIN pusuyeckuili IKCnepumenm, B
KOTOPBIN BXOJAT IEMOHCTPAILIMOHHBIN 3KCIIEPUMEHT U CaMOCTOSATENIbHBIE JIA00OPATOPHBIE PaOOTHI
YUYaAIIUXCsl. DTH METOJIBI COOTBETCTBYIOT OCOOCHHOCTSIM (PU3NIECKON HAYKH.

KOHmpOJlb U OUE€HKa pe3yibmamoe.

OneHka ycBOEHUS 3HAaHUN U YMEHUM OCYILECTBIISIETCS B MPOLIECCE HMOBTOPEHMSI U 00001LeHus,
BBINOJIHEHUS] TEKYIIMX CaMOCTOSTENBHBIX PAa0OT Ha JTale akTyajiu3allMd 3HAHUM U Ha JTame
IIOBTOPEHUS, 3aKPEIUICHUSI U 0000IIEHUS U3yYEHHOr0 MaTepualla, IpaKTUUECKH Ha KaXKIOM YpPOKE,
IIPOBE/ICHUS TEKYILUX U UTOTOBBIX KOHTPOJIBHBIX paboT, COAEp)KAIMX 33aJaHUsl pa3HOTO YpPOBHS
CIIO)KHOCTH: 3aJlaHusl He0OXOJIMMOro, MPOrpaMMHOIO0 U MAaKCUMAJIbHOTO ypOBHEH (IpU 3TOM
YUYEHHMKH JI0JKHBI BBIMOJIHUTH 337jaHNsl HE0OOXOAUMOT0 YPOBHS M MOTYT BBIOMpATh 3a/laHUs APYTHX
YpOBHEH KaK JOMOJIHUTEIbHBIE U HEOOS3aTENbHbIE).

D¢ eKkTUBHBIM ABISETCS KOHTPOJIb, CBSI3aHHBIN C MCIIOJIB30BAaHUEM MPOOIEMHO-ANAIOTHUECKON
TEXHOJIOTUM, B BHUJAE CaMOCTOSITEIbHOM OLIEHKM M aKTyajJu3allid 3HAaHUU Nepel HadyajoM
M3yYeHHUs HOBOTO Marepuana. B sToM cimyuyae nersaM mpesiaraercst camMuMm c(hopMyIHpoBaTh
HeOoOXOIMMBIE /JIsl pelIeHHs BO3HUKIIEH MpoOJeMbl 3HAHHUA M YMEHHUS U, KaK CJIEICTBUE, CAaMUM
OpUayMaTh 3aJaHus JUId TOBTOPEHMS, 3aKperuleHuss U 00o0OIIeHus HM3y4YeHHOro paHee. Takas
pabora sBisfeTcs OJHMM M3 Haubosiee HSPQPEKTUBHBIX MNPUEMOB JUATHOCTHKU peasibHOM
C(OPMHPOBAHHOCTH  TMPEIMETHBIX M MO3HABATEIbHBIX YMEHUHM Yy YydYaluxcs M IO3BOJISIET
¢ depeHIIMPOBaHHO PadOTaTh C 00YYarOIIMMHUCS.

[TonoxutenbHble OLIEHKH 3a 3aJaHUS TEKYIIUX W HTOTOBBIX KOHTPOJBHBIX pabOT SBIISIOTCS
CBOEOOPAa3HBIM 3a4ETOM IO U3YYaEMbIM TEMaM.

Dopmvl KOHMPONA U YUEMA YUEOHBIX U 6HEYHUEOHBIX OOCHUNCEHUTL YUAUUXCA:

o meKywas ammecmayus. TECTUPOBaHHE, paboTa 1O WHAMBHUIYAIbHBIM KapTOUYKaM,
CaMOCTOSITeNIbHBIE pa0OTHI, MPOBEPOUYHBIE PA0OTHI, YCTHBIM M MHUCBMEHHBIM ONPOCHL, y4eOHBIE
IIPOEKTHI;

J ammecmayus no umozam oOyueHus 3a uyemeepmbv: TECTUPOBAHHE, IUATHOCTUYECKUE
paboTHI;
J ammecmayus no UMo2am 2o0a: TNATHOCTHYECKHE pabOTHI.
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