MYHUIIUNIAJTbHOE 0I0KeTHOE 0011e00pa3oBaTe/ibHOEe YUpesKIeHne

«I'umuazusa Ne 133 umenn I'eposs Counanncrudeckoro Tpyna M.b. OBogenko»

ropojackoro okpyra Camapa

YT1BepxkacHa

mupekropoM MBOY I'mmuaszuu Nel33

r.o. Camapa

(ITpukas ot «_ » 2022 r.
Ne )

O.P. Tepuna

CornacoBsana

3aMeCTUTENEM AupeKkTopa o YBP

B.B. Bacrokusoi
« » 2022 T.

Pa6ouas nporpamma
no__¢usuke
(npeomem, Kypc)

g 7-9 kiaaccoB

YpoBeHb MporpaMMBbl: Oa30BBIif

Pa3paboTunk mporpamMmsl:

Paccmotpena
Ha 3aCEJaHUH METOIMYECKOTO
00bEIMHEHUS
(ITpotokon oT «__ » _ 2022r.
No )
[Tpencenarens M/O

/ /

yunTelnb (GU3MKU U actpoHomuu SkosneBa Mpuna ['eoprueBHa

(Oondicrocmy) (DHO)

BbICIIIAsA

(keanughuxayuonnas xameopusi)

Cpoxu peanuzaii mporpaMMebl: 3 roga

I'on pa3pabotku nporpammel; 2022 1.



1. HOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma paspaboTana Ha ocHOBe llpumepHON OCHOBHOW 00pa3zoBaTeIbHOM
IpOrpamMMoii OCHOBHOTO 00mIero oopaszoBanus (B pegakuuu mpotokona Ne 1/20 ot 04.02.2020
denepabHOTO  y4eOHO-METOIUYECKOTO  OOBbCOUHEHHS 1o  ofmeMy  00pa3oBaHUIO),
OPUEHTUPOBAHHONH Ha COBPEMEHHBIC TEHICHIMH B LIKOJHPHOM OOpa30BaHUHM W AaKTHBHBIC
MeToauku  oOyuenus; IlpumepHoil mnporpammoii BocnuTaHus (0J0OpeHa pelleHueM
(benepanbHOro yueOHO-METOANUYECKOTO 0OBEAMHEHUS TI0 0011IeMy 00pa30BaHUIO, IPOTOKOJ OT 2
utoHg 2020 r.Ne 2/20; aBTOpckod mporpaMmbl i 0OIIe00pa30BaTEIbHBIX YUPEKICHUM:
[IporpamMma ocHoBHOTO 0011€T0 00pazoBanus. dusmka. 7 — 9 kiaccsl (aBTopsl A.B. Ileppimikus,
H.B. ®unonosuu, E.M. I'ytHuk) - M.: lpoda, 2019; OCHOBHOM 00pa3oBaTeIbHON
MporpaMMbl  OCHOBHOTro obmiero o6OpazoBanus MBOVY TI'mmuazum Ne 133 r.o. Camapa,
yTBepKaeHHas mpukazom gupekropa Ne 275 ot 30.08.2013 r.; yuebnuka: A.B. IlepwimkuH,
®dusznka 7 k., 8 kI Y4eOHHK JUIs 00IIeo0pa3oBaTeNbHBIX yuapexaeHuid. — M.: lpoda, 2020;
A.B. Tl€peimkunr, E.M. I'yrauk, ®umsuka 9 xn. VYdueOHuUK i 00meoOpa3oBaTeIbHBIX
yupexaeHuii. — M.: JIpoda, 2020;

PaGouas mporpaMMa MO3BOJIMT YYUTEIIO peain30BaTh B IMpoliecce MpenogaBaHusi (pU3UKu
COBPEMEHHBIE MOAXO0Jbl K (POPMUPOBAHUIO JHYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pe3ynbraToB  oOyueHusi, chopMmynupoBaHHbIX B DenepalibHOM  TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTE€ OCHOBHOIO OOIIEro 0oO0pa3oBaHMs; OMPEACTUTbh O00S3aTEIbHYIO
(MHBapMaHTHYI0) YacThb COJEp)KaHUsA yduyeOHOro Kypca 1o (U3HKe; ONpeNeTuTh U
CTPYKTYpUpPOBATh IUIAHUPYEMble PE3yJabTaThl OOy4YeHHs] M COJEp:KaHHe Yy4eOHOro mpeameTa
«Duszuka» 1o rogam odydenus B coorBerctBur ¢ ®I'OC OOO (yTB. nmpukazoM MuHHCTEpCTBA
obpazoBanus u Hayku PO ot 17 nexabps 2010 r. Ne 1897, ¢ u3MeHEHUSIMU U TOTIOJTHEHHUSIMH OT
29 nexabps 2014 r., 31 nexkabps 2015 r., 11 gexabps 2020 r.)

PaGouas mporpamMMa MMO3BOJIUT  YUYUTENIO pa3paboTaTh  KalleHAAPHO-TEMATUYECKOE
IUTAHUPOBAHUE C YYETOM OCOOEHHOCTEH KOHKPETHOTO Kiacca, pacIlpeleiuTh 00s3aTelbHOe
IpeIMETHOE COJIepKaHUe M0 ToJjaM 00y4eHHUsI B COOTBETCTBUU C PECYPCOM y4eOHOTO BPEMEHH,
BBIJICISIEMOT0 Ha M3y4YE€HUE pa3/elioB/TeM Kypca, IOCIEJOBaTEIIbHOCTBIO WX H3Y4EHH,
ocobeHHocTel npenmera «®du3nka» M BO3paCTHBIX 0cOOEHHOCTEH oOydaromuxcs; papadoTaTh
OCHOBHBIE BHJIbl Y4eOHOH NeATeNbHOCTH Ul OCBOEHMsI y4eOHOTO Marepuana paszieioB/TeM
Kypca.

Conepxanue Ilporpammbl  HampaBieHO Ha  (OpPMHUpOBaHME  €CTECTBEHHO-HAYYHOU

I'paMOTHOCTH Yy4YalllUXCA U OpraHu3aluio U3y4UCHUsA (I)I/ISI/IKI/I Ha JeATeJIbHOCTHOM OCHOBe. B Hel



YUUTHIBAIOTCSI BO3MOKHOCTH TMpeaMmera B — peanm3amuu  TpeboBanuit  PI'OC OO0 «
IUTAHUPYEMBIM  JIMYHOCTHBIM W METalmpeMETHBIM pe3ylbTaTaM oOOydYeHHs, a Takke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAy4YHBIX Y4Y€OHBIX NpPEIMETOB Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHuUs.

®opMbl yuera padoyeil MporpaMMbl BOCHUTAHNUS (BOCIUTATEIbHBIH KOMIIOHEHT)

BocnuTarenpHplil acliekT MporpaMMbl CBsI3aH € JOCTHKEHHEM JIMYHOCTHBIX PE3Yy/IbTaTOB B
cootBercTBUE ¢ TpeboBaHussMu PI'OC OOO B pamkax KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOIO
ypoka. B xozme ypoka (QU3MKM MOMXHO BBIJCIUTH CJEIYIOIIME BOCIUTATENIbHBIE AaCIEKThI:
HPaBCTBEHHBIM, TATPUOTUYECKUM, ICTETHUYECKUH, JUYHOCTHBIH, 370pPOBHECOEPETAOINA,
9KOJIOTHYECKU.

1. HpaBcTBeHHOe BOCIIUTaHHe Ha ypoke (PU3UKU CIIOCOOCTBYET (POPMHUPOBAHUIO CO3HAHUS
CBS3M C OOIECTBOM, OCO3HAHWIO NPAKTHUYECKOH 3HAYUMOCTH TOTO MJIM HHOTO OTKPBITHS,
OCO3HAHHIO 3HAYUMOCTH ATOTO OTKPBITHS Ha MyTH LUBWIM3AIMHM YEJIOBEYECKOrO OOIIECTBa,
BOCITUTAHHUIO YBAXKEHUS K YYEHBIM U UX TPYyAY, (POPMHPOBAHHIO YCTOMUMBBIX HPABCTBEHHBIX
YyBCTB, BBICOKOW KYyJbTYphl TOBEIEHMS] KaK OJHOM W3 TJIABHBIX MPOSIBICHUN YyBa)KEHUS
yeyoBeka K oM. OauH U3 IpKUX MPUMEPOB, IMBEACKUN W300peTaresib JuHAMUTa U eime 355
3amaTeHTOBaHHBIX w300pereHuid, Anbdppen Hobenb, OOIBIIYI0O YacTh CBOETO COCTOSHUS,
HaXXUTOTO U 3apab0TaHHOTO Ha MPOJa)ke OPYXKUS U AUHAMHUTA, 3aBellall Ha yUpexkKJAeHUE MpeMuit
3a IOCTIXKEHUS B (DU3HKe, XUMUHU, MEIUIIMHE, JIUTEpaType U 3a AEATEIbHOCTb MO YKPEIJICHUIO
mupa. Hobenp 4yBCTBOBaN CBOIO BUHY 3a TOT (hakT, YTO AUHAMUT HCMOJIH30BAJICA HE TOJIBKO B
MUPHBIX LENSX, UIsl TOPHOJ00bIBAIONIeH TPOMBIIUIEHHOCTH, HAIPUMEpP, HO U B BOCHHBIX I11€JI5X
Ui co3fanus opyxkusa. iMeHHO nmosTtomy, oaHa u3 npemuili HoGeneBckoro koMureTa — mpeMust
Mupa - npenHa3HayaeTcsi TOMY, KTO BHECET BECOMBIM BKJIAJ B CIUIOYEHHE HApOJIOB,
YHUUTOXEHHE PaOCTBa, CHM)KEHHE YHCICHHOCTH CYHIECTBYIOIIMX apMUN U COJIEHCTBHUE MUPHON
JIOTOBOPEHHOCTH.

3HAaKOMCTBO Yy4YallUMXCsi C TBOPYECTBOM KIIACCUKOB HAyKW M TEXHHKUM KakK CpEICTBO
BOCIIUTAHHUS M caMOpealu3allid JIMYHOCTH ¥ (OPMUPOBAHUE HPABCTBEHHBIX IMO3ULIUN
MPUMEHUTENIBHO K HayKe. Hay4yHbIM 3HaHMsAM U npupoge. Ha mnpumepax packpbITus
HPAaBCTBEHHBIX YCTAHOBOK M HOPM HaydHOU JesarenbHocTy A.OiHmTeiiHa, H.bopa. N.E.TammMma,
JI.A.Jlannay, A.Jl.CaxapoBa W JpYrMX HU3BECTHBIX YUYEHBIX-(DU3MKOB, a TakXke B Ipolecce
3HAaKOMCTBAa C HPAaBCTBEHHBIMM IIEHHOCTSMH DPETYIHPYIOLIME B3aWMOOTHOIIEHUS oOliecTBa U
YUYEHHBIX, y LIIKOJBHUKOB (DOPMHUPYIOTCS MPEJCTABICHHUS O NMPHOPUTETE HPABCTBEHHBIX YCTOEB
JUYHOCTH. BakHO NOJYEpPKHYTH BO3PACTAaHUE POJIM HPABCTBEHHBIX KAUECTB JIMYHOCTH B

YCJIOBUSAX NPOBCACHUS MacIITaOHBIX HAay4YHBIX HUCCIIEAOBAaHU.



2. TlaTpuoTHYeckoe BOCHUTAHME BCErJa SBISUIOCH OJHOW W3 BaXHEWIIUX 3a1ad
oOpa3oBatenbHOr0 mporecca. [lox maTpuOTHYECKUM BOCIMTAHHEM IMOHHUMAETCS IMOCTENEHHOE
(dhopMHpOBaHHE Y yJaluXcs JIIOOBH K cBoel PonuHe, yBakeHUS K €€ JOCTHKCHUSM M UCTOPHUH.
[Iponutoe Hapoaa, cTpaHbl W3y4daeT Hayka uctopus. OJHAKO MOTOBOPUTH CO MIKOJBHUKAMHU O
HEKOTOpBIX CTpaHUIaX MCTOpUM Hamed PonumHel MOXKHO M Ha ypokax ¢usuku. Tak, npu
M3ydyeHUn TeMmbl «PeakTHUBHOE JBUKEHUE» AaKIEHTUPYETCd BHHUMAHHE YYCHHUKOB Ha
JOCTMKEHMAX ydeHbIX [{nosikoBckoro, Koponea B 0CBOEHHMM KOcMoOca MOJA ACBU3OM «Mbl —
nepBbie!». [Ipu u3yueHun simepHON (U3MKK HENb3S HE OTMETUTh JOCTIKCHHS HAlTUX YYEHBIX
(M3UKOB — SAEPIIUKOB MOJ pykoBojicTBOM KypuaroBa (Tpmwxnabl ['epoit Coerckoro Coroza),
KoTopsie co3nanu B 1949 romy nepByro atomHyro 60MOy U miepBbIit snepHbiil peaktop B CCCP,
YTO MPEACTABISUIOCH CTPATETMUECKH BAXKHBIM OTKPBITUEM JUIsl HAIIEW CTpaHBI B YCIOBUSX TOTO
BpeMeHH. YPOK (U3HKH - HE MPOCTO YPOK, HA KOTOPOM HY)KHO YYUTh 3aKOHBI TPUPO/IBI,
dbopmynel, (U3MYECKHWE BEIUYHMHBI, peliaTh 3aadd. YPOK (PHU3UKHM — YpOK, Ha KOTOPOM
npoOyXaaeTcs YyBCTBO YBaXKEHHS K CBOEW CTpaHEe, CBOEMY HapoJy uepe3 YyBaXKEHUe K
POCCUHCKHM M COBETCKHM YUYEHBIM, WX OTKPBITHSM, BO3HHKAET YYBCTBO COMPHUYACTHOCTU K
HUCTOPUM U TPAJULUSAM CBOEH CTPaHBI.

3. OJcTeTHYecKOe BOCHUTAHME - 3T0 (OPMHPOBAHUE OMPEIECIEHHOTO ASCTETUYECKOTO
OTHOIIIEHUS YEJIOBEKa K ACHUCTBUTENBHOCTU. DU3KKa — HayKa O MpUpOJie. A UTO B HAIIIEM MUPE
COBEpIICHHEE M KpacuBee camoil npuponanl? Ilpu m3ydeHuu TeM paszuena «3BYK» OTMEYaeM
MHOT00Opa3ue, KpacoTy, 3HAYUMOCTb 3BYKOB B MUPE MY3bIKU, KHMHO. [Ipu n3ydenun «BonHoBoi
ONTHUKH» H3y4aeM OCOOCHHOCTH OJHOTO W3 KPacHBEHIIMX SBICHUN MPUPOJbI — paAyrd, Kak
MIPOsIBJIEHUE JUCIIEPCUH, OTKphITON HploTroHOM. O0parniaercs BHUMaHHE Ha TapMOHUIO 3BYKOB U
L[BETOB, Ha HAJIMYME CEMU HOT U CEMHU OCHOBHBIX 11BeTOB. Co cTapliekiacCHUKaMu 00CyKIaeTcs
pa3BUTHE KyJAbTYpHOM KW3HM Hamieil cTpaHbl Onarojapst dleKTpudUKalUU — CTPaHBI,
n300peTeHusIM paauo, TeneBuaeHus, Gotorpaduu. B mpouecce Takoit paboTel popmupyercs u
pa3BHUBaeTCs CIOCOOHOCTh YUYEHHKOB K AICTETUYECKOMY BOCHPHUATHUIO M TEPEKUBAHUIO, HX
ACTETUYECKUN BKYC W HJeall, CHOCOOHOCTh K TBOPYECTBY MO 3aKOHAM KPAacOThl, K CO3JaHHIO
ACTETUYECKUX LIEHHOCTEH B MCKYCCTBE M BHE ero (B cdepe TPYAOBOU JESITENbHOCTH, B OBITY, B
MOCTYIKAaX ¥ TOBEICHUH) C IENbI0 BRIPAOOTKH YMEHHS CAMOCTOSITENILHO CO3/1aBaTh MPEKPACHOE.
@opMHpPOBAHUE TBOPYECKOTO MBIIIJIEHUS, 3HAKOMCTBO YYAIIUXCA C OCHOBHBIMHU 3TalamMu
MOJIy4eHUS] HAYYHBIX 3HAHUN U ¢ UMEBITUMHU MECTO B UCTOPUH (PU3UKU HAYUHBIX 3a0JYKIEHUAX
u omubOkax. Hampumep, KOpmycKyJIspHO-BOJHOBON Ayallu3M CBeTa, MoJenb aroma Pesepdopna
u Tomcona. Bce 3TO mMO3BONSET ydeHHKaM OYEpeIHONW pa3 OCO3HaTh caM (DaKT peanbHOU
CIIOKHOCTH B HCCIEJOBAaHUU TMPUPOJIHBIX SBICHHMM M OCYIIECTBUTh IICUXOJOTUYECKYIO

MOATOTOBKY y4alllUXCs K TBOp‘{CCKOﬁ ACATCIBHOCTHU B 6y;[ymeM.
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4. Bo Bpems mporecca 00ydeHHs, NMPOUCXOAUT (popMHPOBaAHHE JIMYHOCTH YHEHHKA, €ro
MHUPOBO33PEHUS, BOCIIUTAHWE €r0 JIMYHOCTHBIX KadecTB. Tak, Hampumep, MpH BHIIOJIHEHUH
nabopaTOpHOI PabOTHI BO BpeMsi TPYNIIOBOI pabOThI BOCIIUTHIBAETCSI YyBCTBO OTBETCTBEHHOCTH
3a BBINOJIHEHUE 3a/aHMsl, y4Jalluecs NMPHUBBIKAIOT MOMOTATh APYT OPYry, YTO CIOCOOCTBYET
pa3BUTHIO YyBCTBAa KOJUIeKTHBH3MAa. Od4eHb moJe3HOH (opMol pabOTBI MOMKET OBbITh
COCTaBJICHWE MEHTAJBHBIX KapT, YTO CIIOCOOCTBYET PAa3BUTHIO YMEHHS JOTHYHO CTPOUTH CBOU
3HaHUs, 000011aTh U CUCTEMATU3UPOBATh W3YYEHHBIM Marepuain pasjena ¢usuku. Ilpu padore
Ha ypoKax IpHUMEeHsIeTcs quaioroBas (opma oOuieHust, yToObl y 00ydaromuxcst He ObII10 00sI3HU
WA KOMIUIEKCA 337aBaTh BOMPOCHI, BOSHUKAIOIIUE HM3-3a JIIOO03HATEIFHOCTH, WM IO MPUYHHE
HETIOHUMAaHHS OTACTBHBIX BOMPOCOB. [Ipu pemennn CriopHbIX MOMEHTOB O0yJaroIIuecs: yqaTcs
CIIyIIaTh JAPYr ApPyra ¥ BBIPAXXaTh CBOIO TOUKY 3PEHUS, BOCIUTHIBAETCS YMEHHE YBa)KUTEIHHO
OTHOCHUTBCS K ommoHeHTaM. C TOYKM 3pEHHs JIMYHOCTHOTO BOCIHTAaHHUS B XOJIE YPOKOB
(bopMHUpYIOTCST TaKWe KadyecTBa KaK HACTOWYMBOCTB, TPYIOJIIOOHE, IENIeyCTPEMIIEHHOCTS,
T0003HATENLHOCTh, AaKTHBHOCTD, a TaK )K€ YCBAaWBAIOTCS OOIICTIPHHSATHIC HOPMBI MTOBEICHUS —
BEXJIMBOCTh, BBIJICP)KAHHOCTD, TUCIIUIIIMHA U TaKT.

5. BocnuTaTebHBI acneKkT 370poBbecOepesKeHUsi HaIpaBieH HAaY4YUTh OpPraHU3AIUU
KU3HU JieTel B YCIOBUSIX IOCYIapCTBEHHOTO YUPEXKIEHUS CPEICTBOM COOIIOJICHUS PEXUMHBIX
MOMEHTOB, BOCHHUTBIBATH CTPEMJIEHHE 3a00TUTHCS O CBOEM 3J0POBbE, HAyUUTh BECTH ceOs B
OKCTPEMAJbHBIX CUTYallUAX, OKa3bIBaTh IMOMOIIb MOCTpagaBmuM. Ha ypokax ¢usuku
00s3aTeNIbHO  PAacCMATPUBAIOTCA  NPHUHLMIIBI  JIEHCTBUS  HACOCOB, IPECCOB,  IMPOCTHIX
nHCcTpyMeHTOB (7 Kiacc), snekrponpubdopoB (8 kmacc, 11 kmacc), mpoBoaaTcs J1abopaTopHbBIC
paboThl CO CTEKISIHHBIM O0OpYyJAOBaHHEM, COOpPKOHM 3JeKTpuyeckux Lerneid. B cBs3u ¢ dem
MOSIBJISIETCST HEOOXOAUMOCTh COOJIOJICHHSI IPABHI TEXHUKH O€30MAaCHOCTH M MPH BBINOJIHEHUU
nabopaTopHbIX padOT, U MpPU MPOBEACHUU JIEMOHCTPAIMOHHBIX 3KCIEpUMEHTOB. OTaeabHbIM
BOIIPOCOM oOroBapuBaercs neictBue DOMB snekTponpuOOpoB, COBpEMEHHBIX TaKETOB Ha
3I0pOBbE COBPEMEHHOIO YENIOBEKa, NCHCTBUE 3BYKOB Ha MCHUXOJOTHYECKOE 37I0POBhE YETOBEKA.
[Ipy wu3ydYeHHH HIEKTPUYECKHUX SBICHHM OTMEYAIOTCS Ha YpoKaX (U3MKH XapaKTEPUCTUKH
AIIEKTPUYECKOTO TOKa OE30MacHble ISl 4YelOBEeKa U 3HAYCHMsS, MPEJCTABISIONIME OMACHOCTh
3JI0pOBBIO M JKU3HU YeNloBeKa. Takoi Moaxo]] ciocoOCTBYET U OXpaHe 37I0POBbs, U YKPEIIICHUIO
3JI0pOBbS, U BOCHUTAHUIO KYJIBTYPHI 370pOBOr0 00pa3a >KM3HU ydyeHUKOB. {DopmupoBaHue
NpPEJCTaBICHUNA O TMPAKTUYECKON IEHHOCTH (GHM3UMKM KaKk HAayKl M Y4eOHOro mpeaMera.
OcgemiaTh KpynHeHme TeXxHn4eckue n300peTeHust, NpoOyXaaTh yJaluxcs K aHaiu3y (pakToB
JMAJIEKTUYECKOTO B3aUMOJCHCTBUS (PU3UKH M TEXHUKH, BCE 3TO COACUCTBYET (POPMUPOBAHMIO Y

ITKOJIbBHUKOB HAYYHOI'0O MUPOBO33PCHUA U TBOPUCCKOTO MBIIIJICHUS. B PE3YJIBTATC Yy yHAIIUXCH



MOSIBJIICTCSI [IEHHOCTHOE OTHOLICHHE K TMPAKTUYECKUM BO3MOXKHOCTSAM U JOCTHKCHHSM
COBPEMEHHOU HAYKH.

6. JKoJiornyecKoe BOCMUTAHUE YUUT JIFOOUTH OKPYKAIOILIYIO HAC IPUPOY, BUAETH KPacoTy
U HENOBTOPUMOCTH POJHOTO Kpas, pa3bsACHIET HEOOXOIUMOCTh COOJIOACHUS TIPABHII
npeObIBaHUSl HAa MPHUPOJE M OTBETCTBEHHOCTH 3a WX HecoOmonenune. Ha ypoxax ¢usmku
TOBOPUTCSI HE TOJBKO O MPUCYTCTBHM (DM3UKH B HAIICH KM3HHU, HO W BIUSHUH JCATEIHHOCTH
YeJoBeKa Ha JKOJOTHIO 3eMii. 3arps3HeHue atMoc(epbl BBIXJIONHBIMH Ta3aMd U JIPYTUMHU
NPOAYKTAaMH CTOpaHUSl TOIUIMBA, 3arps3HEHHE BOJHBIX PECYpPCOB, AJIEKTPOMAarHUTHOE
3arps3HEHUE BEOYT K THOENN JKUBBIX OpraHu3MoB (ropsl u ¢ayHbl. B Hacrosimee Bpems Bce
ocTpee BCTaeT MpoldiieMa CKIAJAWPOBAHUS M XpaHEHHsS PaAJMOAKTHBHBIX OTXOJIOB BOEHHOM
MPOMBIIIICHHOCTH M aTOMHBIX AJIEKTpocTaHnuid. M oT Toro, kak Joau OyAyT coneiicTBOBaTh
YIIYYIIEHUIO 3KOJIOTUHU MPHUPOJIbI, 3aBUCUT Oyiylee IiaaHeTh! Ha npumepax kpynmHenmmx
HKOJIOTUIECKUX KPU3HCOB B TPHPOJIE PA3BICHIEM yUJaIIUMCS, YTO TJI0OATBHBIE YKOJOTHIECKHE
npoOJieMBbl JIEHCTBUTENHFHO CYIIECTBYIOT, JTaeM UM SICHOE TIPEJCTABICHUS O TOSBICHUA
T'YOUTENBHBIX TIOCIIEICTBHH JIJIsl BCETO YENIOBEYECTBA, €CIIH ATH MPOOIeMbl He OYAyT pemaThes B
Oommxkaiiniee Bpems. Ha KOHKpETHBIX MpuMepax MOKa3bIBa€M, YTO MOXKET (PU3MKa KaK HayKa U
Y4eOHBIN MPEMET JaTh UM ISl OTBETCTBEHHOTO U 3(h(PEKTUBHOTO YIaCTHs B PEIICHUHU MPoOIeM
skosioruu. dopmupyeMoe y ydalmuxcsl IIEHHOCTHOE OTHOIIEHHE K HayKe M HayYHbIM 3HaHHUAM
XapaKTepU3yeTCsl 0CO3HAHHOCTBIO 3a Oyyliee Bcero yenopeyectBa. Ha cerogHsmHmi MOMEHT
MOSIBUJIOCH MHOTO HOBBIX IOTEHIMAJIBHBIX HCTOYHUKOB OIACHOCTH, TPEOYIOIIMX ONpPEIeIEeHHBIX
Hay4HbIX 3HaHUM. W mKosibHBIA Kypc (U3MKH JOJDKEH BHECTH CBOM BKJIAJ B (hopMUpOBaHME

HAaBBIKOB a/ICKBAaTHOIO MTOBEJICHUS B OKPYKAIOILEH Cpelie.
1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA «®U3UKA»

VYueOnsiii npeamer «OU3UKA» — cucteMooOpa3yromuii sl €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeXKaT B OCHOBE IMPOLIECCOB U SIBJICHHIA,
M3y4aeMbIX XUMHEW, Ouosorueit, actpoHomueil u ¢usznueckoil reorpadueit. duznka — 31O
MpEeAMET, KOTOPbIH HE TOJIBKO BHOCUT OCHOBHOM BKJIa/l B €CTECTBEHHO-HAYYHYIO KapTUHY MUpa,
HO U TIpeoCTaBIsgeT Harbolee sicHble 00pa3Ibl MPUMEHEHHSI HAYYHOTO METOJa MO3HAHUS, T. €.
crioco0a Mmoxy4eHus TOCTOBEPHBIX 3HaHUM 0 Mupe. HakoHer, ¢pusuka — 3T0 mpeaMeT, KOTOPBIi
HapsAay C JPYTMMH €CTECTBEHHO-HAYYHBIMU IIPEIMETaMU JIOJDKEH JaTh IIKOJIbHUKAM
npescTaBieHne 00 YBJIEKATENTbHOCTH HAYYHOTO MCCIEAOBAHUS M PAJOCTH CAMOCTOSTEIHHOTO
OTKPBITUS HOBOT'O 3HAHUS.

Opna w3 rHaBHBIX 3amad (U3NYECKOTo 00pa3oBaHUS B CTPYKType oOmmiero ooOpazoBaHUs

COCTOHUT B (bOpMI/IpOBaHI/II/I CCTCCTBCHHO-HaquOﬁ T'paMOTHOCTHU U MHTCPECA K HAYKC Y OCHOBHOM
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Macchl 00y4aromuxcs, KOTOphIE B JalbHEHIIeM OyayT 3aHATHI B CAaMbIX pa3HOOOpa3HBIX cdepax
nesitenbHOCTH. HO He MeHee BayKHOM 3a7jaueii SBJIIETCS BBISBJICHUE U IOJrOTOBKA TAJIAHTIMBBIX
MOJIOJIBIX JIIOZCW Il TPOJOJDKEHHS 00pa3oBaHMA U JanbHEHIed mnpodeccrHoHanbHOM
JESITEIbHOCTH B 00JIACTU €CTECTBEHHO-HAYYHbIX MCCIEAOBAHUM U CO3JJaHUHU HOBBIX TEXHOJIOTHUH.
CornacHO IPHUHATOMY B MEXJYHApOJHOM cooOlIecTBe ompeseneHuto, «EctecTBeHHO-HayYHAas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHMMATh AKTUBHYIO T'PAXIAHCKYIO TO3HIHUIO IO
0OIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €T0 TOTOBHOCTh
MHTEPECOBAThCS E€CTECTBEHHO-HAYYHBIMU HUAesIMHU. HaydyHO TrpaMOTHBIH 4YelOBEK CTPEMHUTCS
y4acTBOBATh B APryMEHTHUPOBAHHOM OOCYKJIEHUU MpOoOJIeM, OTHOCALIUXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, YTO TPeOYeT OT HETO CIEeIYIOINX KOMIETEHTHOCTEMH:
—Hay4YHO OOBSCHATH SIBJICHUS,
—OLIEHUBAaTh ¥ IOHUMAaTh 0COOEHHOCTH HAyYHOTO UCCIeI0BaHus,
—MWHTEPIPETUPOBATh JAHHBIE M HCIIOJIB30BaTh Hay4yHbIE JOKa3aTeNbCTBA [UIS IOJTYy4EHUs
BBIBOJIOB.»

N3yuenue ¢u3nku crnocoOHO BHECTH pelIAloNIi BKJIaa B (opMHpOBaHHE €CTECTBEHHO-

HayYHOM rpaMOTHOCTH O0yYarOIMINXCS.
1.2. HEJIX U 3AJAYU UBYUYEHUS ITIPEJMETA «®U3UKA»

Henn wusydeHuss (u3uku Ha ypOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs OMNpENEICHBI B
Konuenuun npenonaBanusi yueOHoro npeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepalinu, peaqu3ylOIIUX OCHOBHBIE O00II€00pa30BaTeIbHbIE POTPAMMBL,
yTBepkIEHHOUN pemienneM Kosernn MunucrepcrBa npocenieHus Poccuiickoit denepanu,
npoTokoJ1 ot 3 aekadps 2019 r. Ne [1K-4BH.

Henu uzyyenus Gpusuku:

—TIpuoOpeTeHrne UHTepeca U CTPEeMIICHHS, O0yJYaloUIUXCs K HAyYHOMY HW3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX HUHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BUTHE TMpPEACTABICHUM O  HAaydyHOM  METOA€ TMO3HaHuiA U  (opMUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYKAIOIINM SIBICHHSIM;

—QopMupoBaHHe HAyYHOTO MHPOBO33PEHUS KaK pe3yibTara HM3y4YEHUS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

—(opmMupoBaHue MpeACTaBICHUN 0 poiu (GU3UKUA AT PA3BUTUS JPYTHMX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHII;

—pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeidl mpodeccruoHalIbHON
NEeSITENFHOCTH, CBSI3aHHOW C (PU3MKOW, TMOArOTOBKA K JalbHEHIIeMy OOYyYeHUI0 B 3TOM

HaIlpaBJICHUH.



JlocTikeHne STHX IIeJiel Ha YpPOBHE OCHOBHOTO o0miero ooOpa3oBaHus oOecrieuynBaeTcs
pELICHHUEM CIEYIOINX 3a/1ay:
—TIprOOpeTeHNne 3HAHWI O JWCKPETHOM CTPOEHHMM BEIIECTBA, O MEXAaHHYECKUX, TEIUIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;
—IpHOOpETeHNE YMEHHUH OIMUCHIBATH U OOBICHATH (DPU3MUYECKHE SIBICHUS C WCIOJIb30BaHHEM
IIOJTy4EHHBIX 3HAHWM;
—OCBOCHHE METOOB PEIICHUS MPOCTEHINTNX PAaCUETHBIX 33/1a4 C UCIIOJIb30BaHUEM (PU3UIECKUX
MoO/IeJIel, TBOPUYECKHUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
—pa3BUTHE yMEHHWI HAOII0AaTh MPUPOIHBIC SBICHUS W BBITIOJIHATH OIBITHI, J1a0OpaTOpHBIC
paboTHI M SKCIIEpUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIOIH30BAHUEM H3MEPHUTEIBHBIX IIPHOOPOB;
—OCBOeHHEe TMpHEMOB pabOThl ¢ WHPOpMaIMed (HU3NIECKOTO COACpIKaHUS, BKIIOYAS
WHPOPMAIMIO O COBPEMEHHBIX NOCTI)KCHUSX (DHU3WKH, aHaIN3 W KPUTHYECKOE OIICHUBAHHE
uHpopmanuy;
—3HaKOMCTBO cO chepamu mpodecCHOHATLHON NeATeTbHOCTH, CBS3aHHBIMU C (DU3UKOU, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHU Ha JOCTHKEHUSIX (U3NYECKOI HAYKH.
1.3.MECTO YYEBHOTI'O IIPE/IMETA «®U3UKA» B YYHEBHOM IIVTAHE

[Ipeamer «®Puszmka» BXOIUT B MpeaMEeTHYIO o0iacTh «EcTecTBeHHOHay4YHBIE MpeaMeThi». B
coorBeTrcTBUU ¢ DPI'OC OOO dusuka SBISIETCS 00S3aTEIBHBIM TMPEIMETOM Ha YPOBHE
OCHOBHOTO 001m1ero oopasoBanus. [lanHHas mporpaMMa mpeaycMaTpuBaeT W3ydeHue (U3NKH Ha
0a30BOM ypoBHE B 00béMe 238 4 3a Tpu roma oOydeHus 1Mo 2 4 B Hemenwo B 7 U 8

KJIaccax M II0 3 4 B HEJEI B 9 Kiacce.

[IpeameTHas o6macTh Yu4eOHbll IpeameT KomanuectBO 4acos B Htoro
HEJISITIO TI0 MapajuIessaM
EcTrecTBeHHOHAY4YHbIE Vil Vil IX
npeaMeThl duzuka 2 2 3 7
Hroro 68 68 102 238




2.COAEP KXAHUE YYEBHOI'O TIPEIMETA «®U3UKA» 110 I'OJAM U3YYEHUA

7 KJIIACC
Pazgen 1. ®uzuka u e€ poJib B MO3ZHAHUU OKPYXKAIOIIETO MUpPa

®usuka — Hayka o npupoxae. SBnenus mnpupoasl (MC). ®@usnyeckue sBICHUS:
MEXaHUYECKUE, TEIJIOBbIE, JIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenUUMHBL. M3MmepeHune (¢usmueckux BennuuH. Du3nveckue MpUOOPHI
[TorpemHoCTh M3MEpEeHNNA. MeXayHapOIHAsI CUCTEMA €IMHMULI.

Kak ¢u3uka u npyrue ecrecTBEHHbIE HayKH M3ydaroT pupoay. EcTecTBeHHO-Hay4YHbIN METO
MO3HAHUS: HaOJIO/IEHUE, TOCTAHOBKA HAY4YHOT'O BOIIPOCA, BBIABM)KEHHE TUIIOTE3, SKCIEPUMEHT
0 MPOBEPKE TUIIOTE3, OOBsICHEHNE HabM01aeMoro siBlieHns. Onucanne PU3NYECKUX SBICHHUH C
ITOMOIIIBIO MOJIEIIEH.

JlemoHCcTpamu

1. MexaHnnyeckue, TerIoBble, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SBIICHUSI.

2. Oduznyeckue MpuOOpPHl U MpoLEeaAypa MPSIMBIX HU3MEPEHHUH aHAJOrOBBIM M LH(PPOBBIM
prudopom.

JlaGopaTopHbie pabOThI U OTIBITHI

1. OmnpeeieHre 1EHBI JICTICHUS IITKAIBl H3MEPUTEIHLHOTO MPUOopa.

2. N3mepenue paccTossHHA.

3. N3mepenune o0bEMa KUIKOCTH U TBEPAOTO TEa.

4, Omnpenenenre pa3mMepoB MaJbIX TEI.

(MC — bsieMeHTBI COEpKaHus, BKIIFOYAIOIINE MEXIPEAMETHBIE CBA3H, KOTOpBIE IMOIpOOHEe

PACKPBITHI B TEMAaTHYECKOM IUIAHUPOBAHUH )
Paznien 2. IlepBoHavyanbHble CBEACHUS O CTPOCHUHN BEIIECTBA

CrpoeHnue BelecTBa: aToMbl U MOJIEKYJIbI, UX pazMephl. ONbIThI, T0KAa3bIBAIOLINE JUCKPETHOE
CTPOCHHE BEIICCTRA.

JIBuxenune uactuil BemiectBa. CBs3b CKOPOCTH JIBJKEHMSI YacTULl C TEMIIEpaTypoOM.
BbpoynoBckoe maBwxkenue, nupdysus. BzaumoneicTBHe YacTHIl BELIECTBA: NPUTSIKEHUE U
OTTaJKUBaHHE.

ArperaTtHble  COCTOSIHMSI  BEIIECTBA: CTPOEHME  Ta30B, IKUJAKOCTEH U TBEPABIX
(kpucTamuinueckux) Ten. B3anmMocBs3p MexAy CBONCTBaMU BEIIECTB B PAa3HBIX arperatHbIX
COCTOSTHUSIX M UX aTOMHO-MOJEKYJISPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIEL.

JleMoHCcTpanyu

1. Habnronenue OpoyHOBCKOTO JBMXKEHUS.



2. Hab6monenue muddysumn.
3. HaGmonenue sBiieHUN, OOBACHSIOMUXCS TPUTSHKCHHEM WIH OTTAIKHBAHHEM YaCTHUIL
BEILIECTBA.
JlabopaTopHbie pabOThI U OTIBITHI
1. Ornenka guaMerpa atoMa METOJIOM PSIOB (C MCIob30oBaHueM (poTorpaduii).
2. OnbITHI 0 OOHAPYKEHUIO IEHCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKCHUS.
Paznen 3. JIBmxkeHne v B3aUMOJCHCTBHUE T

Mexanndeckoe aBuxeHune. PaBHomepHoe u HepaBHOMepHOe JBmkeHne. CkopocTb. CpemHsist
CKOPOCTh MPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu 1 BpeMeHU JIBUKCHHUS.

SBnenue uHepuMU. 3aKOH MHEpIUU. B3auMoaeiicTBre Tl Kak IpUYUHA U3MEHEHHUS! CKOPOCTH
NBIKEeHUs Tell. Macca kak mepa mHepTHocTH Tena. [ImoTHocTh BemiecTBa. CBA3b MIJIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00bEMA BEIIEeCTBA.

Cuita kak XapakTepucTHKa B3auMojieicTBrs Ten. Cuta ynpyrocty U 3akoH ['yka. 3mepenue
CHJIBI C TIOMOIIBIO JUHAMOMETpa. SIBJIeHME TATOTEeHHUS M cuia TsokecTd. Cuiia TsDKeCTH Ha
npyrux tuanerax (MC). Bec tena. HeBecomocts. CrnokeHue Cuil, HampaBJIEHHBIX IO OJIHOM
npsamoil. PaBaoaerictyromas cwi. Cuna TpeHus. TpeHue CKoJIbKEeHU U TpeHUe Nokos. TpeHue
B npupojie u texauke (MC).

JeMoHCTparmu
1 HaOmronenrne MexaHnyecKoro ABWKEHUS Tella.
2 HaGnronenue siBIIeHUs] HHEPLIUH.
3. Habmonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
4 CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.
5 CrioxeHue cuj, HallpaBJICHHBIX 110 OJHOM MPSIMOM.
JlaGopaTopHbie pabOThI U OTIBITHI
1. Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapUKa B JKUJIKOCTH, MOJIEIHU
AIIEKTPUYECKOTO aBTOMOOUIIS U T. 11.).
2. Ornpeznenenre MI0THOCTU TBEPAOTO TeENa.
3. OnbIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTshKeHHs (AedopMaini) MPYKHHBI OT
MIPUJIOKEHHOM CHUIIBI.
4. OnBbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbKEHUS OT CUJIbI IaBJICHUS
U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTE.
Pazpnen 4. JlaBnenne TBEPABIX TEN, )KUIKOCTEN U Ta30B

Hasnenne. CriocoObl YMEHBIIIEHUs W yBETUYCHHs NaBlieHus. J(aBneHue raza. 3aBHCHMOCTh

JaBJICHUA Ta3a oT 00béMa, Temnepatypsl. [lepenaua naBneHus: TBEPABIMU TEIAMH, KHUIKOCTIMU

u razamu. 3akoH Ilackans. IImeBMarmyeckrue MalIMHBEL 3aBUCHMOCTH JaBJICHHUA XHUAKOCTHU OT
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rryounsl.  [mapocratuueckwmii  mapamokc. CooOmaromuecss  cocyabl.  ['mapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3emmm u armochepHoe naBieHue. [IpUYMHBI CYIMIECTBOBAHUS BO3IYIIHOMN
o6ooukn 3emmm. OnbiTt Toppuyermmm. M3mepeHne arMocEepHOTO MaBleHHS. 3aBUCHMOCTH
aTMOC(epHOT0 JaBJICHHUS OT BBICOTHI HAJ ypoBHeM Mops. [Ipubopbl st W3MepeHHs
aTMOC(EpHOTO JTaBICHUS.

JleficTBUE >KMIKOCTH W ra3a Ha MOrpyXEHHOE B HUX Telo. BeiTankuBaromias (apxuMenoBa)

cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiaanue.

JlemoHCcTpanmu

1 3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

2 [lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

3 Coobmmaromnmecs: CoCy/Ipl.

4, I'mppasnnuecknii npecc.

5 [IposiBnenue aericTBUS aTMOC(HEPHOTO TaBICHHUS.

6 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOM YaCTH Tela U MIOTHOCTU
KUIKOCTH.

7. PaBeHCTBO BBITATKUBAIONIEH CHJIBI BECY BHITCCHEHHOM KHUIKOCTH.

8. VYcnoBue maBaHUS TeN: IJIaBaHUE WJIM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT

COOTHOUIEHUS IJIOTHOCTEHN TENa U KUIKOCTH.

JlaGopaTopHbie pabOThI U OTIBITHI

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOU B >KUIKOCTD
YacTH TeJa.

2. OnpeneneHyue BBITAJKUBAIOIICH CHJIBI, JCUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B
AKUJKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOIIECH CHJIbI, IEUCTBYIOLIEH HA TEJIO B JKUJKOCTH,
OT Macchl Tena.

4. OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHUJIbL, JEHCTBYIOLIEH Ha
TEJIO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH T€Ja U OT IJIOTHOCTH KHUAKOCTH.
Paznen 5. PaboTa 1 MOITHOCTB. DHEprus

Mexannueckasi pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MIOCKOCTh. [IpaBmiio paBHOBecHs phluara.
[IpumeHeHne mpaBuia paBHOBECHS pblyara K On0Ky. «3on0oToe mpaBuio» Mexanuku. KITJI
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHNU3MBI B OBITY U TEXHUKE.

Mexannueckasi 3Heprus. Kunernueckas v moTeHUMalibHas sHeprus. [IpeBpamienue ogHOro

BHJIa MEXAHHMYSCKOM SHCPIruu B I[pyTOfI. 3akoH COXpaHCHU DOHECPTUHU B MCXAHUKC.
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JlemoHCcTpanyu

1. IIpumepbl NPOCTHIX MEXAHU3MOB.

JIabopaTopHbIe paOOThI U OTIBITHI

1. Omnpenenenue pabOTBI CHWIJIBI TPEHHS TPU PABHOMEPHOM JIBIKCHHHM Tella TI0

TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycaoBui paBHOBECHs phlyara.
3. N3mepenue KIIJ] HaKIIOHHOM TUIOCKOCTH.
8 KJIACC

Paznen 6. TennoBsle siBIEHUS
OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU CTPOCHHUs BeriecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKysl. OMBITHI, TOATBEPKIAIONINE OCHOBHBIE MOJIOKEHUS MOJICKYSPHO-
KUHETUYECKON TEOPHH.

Mogenu TBEPIOTO, XKUIKOTO W Ta3000pa3HOTO COCTOSIHWM BemiecTBa. Kpucrammudeckue u
amopdusie Tena. OObsiCHEHNE CBOWCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEJT HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. (CMauWBaHWE€ W KaNWUIAPHBIE SBJICHUS. TerioBoe
pacuIMpeHme U cKaTue.

Temmnepatypa. CBsI3b TeMIIEpaTypbl CO CKOPOCTBIO TEINIOBOTO ABUKEHUS YACTHULL.
Buayrpennsis sueprus. CnocoObl HW3MEHEHHMs] BHYTPEHHEH OJHEpTrHM: TeIUlonepenaya M
coBeplieHre padboThl. Buapl Terionepenaun: TEIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYEHHE.

KonuuectBo TemnoTel. YiaenbHas TEIUNIOEMKOCTh BelllecTBAa. TeriooOMeH U TeIoBoe
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. [lnaBienue u oTBepAeBaHHE KPUCTAJUIMYECKUX
BEIIECTB. Y elbHAs TerioTa riasieHus. [lapooOpasoBanue u koHaeHcanus. Mcnapenue (MC).
Kunenue. YnenbHas Teruora mnapooOpa3oBaHusi. 3aBUCHMOCTb TEMIEPAaTypbhl KUIIEHUS OT
aTMOC(epHOTO JTaBICHHUS.

BnaxxnocTs Bo31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHusl.

[Ipunnune! padoTs! TernoBbix asurateneit. KI1/1 temnoBoro apurarens. TernioBble ABUTaTeIu
U 3amuTa okpyxatouien cpeast (MC).

3aKOH COXpaHEHHUs U NMPEBPALICHUs SHEPTUH B TEIUIOBBIX npoueccax (MC).

JlemoHcTpanuu

1. Habnronenue OpoyHOBCKOTO JIBMKEHHUSL.

2 Hab6monenue nuddysun.

3. HaGnronenue siBineHuil cMauMBaHus M KalWJUISIPHBIX SIBICHUH.
4 HaGnroneHue TerioBoro pacumpeHust Tel.
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o. W3menenne naBieHus ra3a npu u3MeHeHHH 00bEMa M HarpeBaHUU UITH OXJIAXKICHUH.
6. [IpaBuna n3mMepeHus TeMIepaTypsbl.

1. Bunapl Tenonepenayu.

8. OxnaxkJieHue Npu COBEPLICHUHN paOOTHI.

9. Harpesanue nipu coBepiieHUH padOThl BHEUTHUMH CUIIAMH.

10.  CpaBHeHHe TEIUIOEMKOCTEH pa3IUYHBIX BEIIESCTB.

11.  HaGumroneHue KuneHusl.

12.  HaOGmroneHue MOCTOSHCTBA TEMIIEPATYPHI TPH TUIABJICHUH.

13. Mopenu TEeIIoBbIX ABUTATENEH.

JlabopaTopHbie pabOThI U OTIBITHI

1. OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYIISIPHOTO IIPUTSIKEHUSL.
2. OnbIThI 10 HAOTIOACHUIO TETJIOBOTO PACIIMPEHUS ra30B, )KUJKOCTEH U TBEPABIX TEJl.
3. OneIThl, JEMOHCTPHUPYIOIIKME 3aBUCHUMOCTh JABJIEHHUS BO3/AyXa OT ero o0béma H

HarpeBaHUs WU OXJIAKICHHUS.
4, HaGmronenne m3aMeHeHUsT BHYTPEHHEW SHEPTHM Tejla B PE3yJbTaTe TEIUIONEpenadul u
paboTHl BHEIIIHUX CHUL.
5. HccnenoBanue sBIICHUS TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOTHOW U TOPSYEH BOJIBI.
6. Omnpenenenre KOJIMYECTBA TEIJIOTHI, TMMOJYYEHHOTO BOJIOHN MPH TEIJIOOOMEHE ¢ HAarpeThiM
METAJUTMYECKUM ITUTMHAPOM.
7. Omnpenenenue yaeabHOU TEIJIOEMKOCTH BEIIECTRA.
8. Omnpenenenre OTHOCUTEIIBHON BIAYKHOCTH BO3/TyXa.

Paznien 7. DnekTpuyeckue U MarHUTHBIE SBJICHUS

Onekrpuzarms Tell. J[Ba poda 3JEKTpUUYECKUX 3apsaoB. B3zanMoelcTBue 3apsoKEHHBIX TeIl.
3akon KyioHa (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apSKCHHBIX TEJT OT BEJIMYHMHBI 3apsI0B U
PacCTOSHUS MEXIY TEJIaMHu).

Onektpuueckoe noie. Hanmpsok€HHOCTh a3iexTpuueckoro mousid. [IpuHimn cyneprno3unuu
ANEKTPUYECKHX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu anekTpudeckux 3apsioB. DJIEeMEHTApHBIA dJIeKTpuueckuil 3apsia. CTpoeHue atoma.
[IpoBOAHMKY U AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEKTpUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHUSA JJIEKTPUUECKOTO0 TOKa. VICTOYHUKH
MOCTOSIHHOTO TOKa. J[eWCTBUS 3JEKTPUUYECKOTO TOKa (TETJIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B JKUJKOCTAX U raszax.

Onektpuueckas wnenb. Cuina Toka. OlekTpuueckoe HampsbkeHue. ComnpoTuBieHHE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIIEHHE BellecTBa. 3akoH OMa Juisi ydacTKa LEMH.

IlocnenoBaTenbpHOE U napajijieJibHOC COCANHCHUC ITPOBOIHUKOB.
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PaboTa 1 MOIITHOCTH JEKTPUUECKOro ToKa. 3akoH /xoyns— JleHna. DiaekTpuueckue menu u
NOTPEOUTENN IEKTPUIECKOM sHEpruH B ObITY. KOpoTKO€E 3aMbIKaHME.

[TocrostHHbiE MarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHMTOB. MarHuTHoe ToOJIE.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe 1oJie
3JIEKTPUYECKOTO TOKA. [[puMeHeHue 3JIEKTPOMAarHuToB B TEXHUKE. [[eliCTBME MArHUTHOTO MOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOJBUIATENb IOCTOSHHOrO Toka. Mcmosib3oBaHue
AJIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneitel  @apanes. SIBneHne  snekTpomarHUTHOM — uHAyKuuu. IlpaBuno  JleHua.
OnektporeHeparop. CrocoObl TOJNYUEHHS] JJIEKTPUUECKON JHEPruu. ODIJIEKTPOCTAHIIMU Ha

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIrun.

JlemoHCcTpanmu

1. DIeKTpu3anus Tell.

2. JIBa poJia AIEKTPUUECKUX 3aps0B M B3aUMO/ICHCTBUE 3apSHKCHHBIX TEll.
3. YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

4, DNeKTpOoCTaTUYECKass MHTYKITHS.

5. 3aKOH COXpaHEHHUS IEKTPUUYECKUX 3aPAI0B.

6. [IpoBOTHUKY U TUAIIEKTPUKH.

7. MoenupoBaHUE CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.

8. W cTouHMKY TOCTOSIHHOTO TOKA.

9. JlelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DIEKTPUYECKUMA TOK B )KHJIKOCTH.

11.  Ta30BbIi pa3ps.

12. M3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  H3mepeHue 31eKTPUUECKOr0 HAMPSKEHUS BOJIBTMETPOM.

14.  PeocraT u Mara3uH COMPOTUBJICHHIA.

15.  B3aumopelicTBUE NOCTOSTHHBIX MAarHUTOB.

16.  MoaenupoBaHre HEBO3MOKHOCTH pa3/iesieHus OTIOCOB MarHuTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.  OmeIT Opcrena.

19.  MarauTHOe noJie TOKa. DIEeKTPOMAarHur.

20.  JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21.  DnexTpoABHUrareib MOCTOSHHOTO TOKA.

22.  HccnemoBaHue SIBICHUS dJIEKTPOMATrHUTHON MHIYKIUH.

23. Omnbitel @apages.

24.  3aBHCHMOCTH HAINpaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIOBUHM €r0 BOSHUKHOBEHHUS.
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25.  DnekTporeHepaTop MOCTOSHHOTO TOKA.

JIabopaTopHbIe paOOThI U OTBITHI

1 OnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI MHAYKIHEH U IIPH COMPUKOCHOBEHHU.

2 HccnenoBanue AecTBUA SIEKTPUUIECKOTO NOJI HA MPOBOJHUKHU U JUIICKTPUKH.

3 COopxka u mpoBepKa pabOThI AMEKTPUUECKON 1IETTH MOCTOSHHOTO TOKA.

4. W3mepenue u peryimpoBaHUe CHITBI TOKA.

5) N3mepenue u perynupoBaHue HapsHKEHUS.

6 HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, MIIYIIETO Yepe3 PE3HCTOp, OT COMPOTUBICHUS
pe3uCTOpa U HAMPSHKEHUS Ha PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD SJICKTPUYICCKOI'0 COIMMPOTUBJICHUA ITPOBOAHHUKA

OT €TI0 MJIMHBI, TJIOIAU MOIIECPECUYHOTO CCUCHUA U MaTCpHUaJia.

8. [IpoBepka mpaBuia CIOKEHHS HAMPSHKEHUN TPHU TOCIEIOBATEILHOM COCIUHEHUU JBYX
PE3UCTOPOB.

9. [TpoBepka npaBuia A CUIIBI TOKA MPU APAIIIETFHOM COSTUHEHUH PE3UCTOPOB.

10.  OmpenpencHue pabOTHI JICKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11.  OmpexpeneHure MOUTHOCTH 3JIEKTPUUECKOTO TOKA, BBIACTSIEMOI Ha pe3ucTope.

12. HccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSTHHBIX MAarHUTOB.

13. UM3yyeHwe MAarHMUTHOTO TOJSI TOCTOSIHHBIX MAarHUTOB TMPHU HUX OOBEAWHEHUU U
pa3aesieHuu.

14.  HccnenoBanue AEWCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

15.  OmnbIThl, IEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUS KATYIIKH C TOKOM M

MaravuTa OT CHJIbl TOKA 1 HallpaBJICHUS TOKAa B KaTYIIKE.
16. I/IsyquI/Ie HeﬁCTBHH MAaravuTHOTO IIOJIA Ha ITPOBOJHUK C TOKOM.
17. OnpITEl 1O HUCCICIJOBAaHUIO ABJICHHUA SHCKTpOMaFHHTHOﬁ HHAYKOWH: HCCICA0BAHUC

M3MEHEHHUM 3HAYCHUS U HaIlpaBJICHUA UHAYKIIUOHHOTO TOKaA.

9 KIIACC
Pa3zen 8. Mexaunueckue ABICHUA
Mexannueckoe nBrkeHue. MatepuanbHas Touka. CucremMa orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe mpsMoiuHEeHHoe ABMkeHue. HepaBHoMepHOE
npsMOIMHENHOe aBMXKeHue. CpedHsss MU MIHOBEHHAas CKOPOCTh Teja IMPH HEPAaBHOMEPHOM
JBUKEHUH.
Yckopenue. PaBHOyckOpeHHOE mpsiMonuHEiHoe aBmxkeHne. CBoOoaHoe maaeHue. OMBITHI

Tamunes.
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PaBHOMEepHOE ABIWKEHHE MO OKpyXHOCTH. [lepmon u dactora oOpamenus. JluneliHas u
YI10Bast CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH Hprorona. Bropoi 3axon Hserorona. Tperuit 3akon Herortona. Ilpuninun
CYIIEPIIO3UIIUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHS CKOJIbXEHUS, CHJIa TPEHUS TOKOS,
Jpyryue BUIbl TPEHMUSL.

Cuna TSXEeCTU U 3aKOH BCEMUPHOI'O TATOTEHUs. Y CKOpEHUE CBOOOTHOIO najieHus. [[BuxeHue
wa"eT Bokpyr Cousinua (MC). [lepBas kocMuueckasi ckopocTs. HeBecoMoCTh 1 eperpys3Ku.

PaBHOBecue MarepuanbHOU TOYKUA. AOCONIOTHO TBEpIOE Teno. PaBHOBecue TBEPAOTO Tena C
3aKpEIUIEHHOM OChIO BpaleHusa. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3menenue ummnynbca. VMmynbc cuibl. 3aKOH COXpaHEHHsS HMITYJbCA.
PeaktuBnoe nemxenue (MC).

Mexanuyeckass pabota M MOIIHOCTh. PaboTa cuil TSXKECTH, yNpyroctd, TpeHus. CBs3b
SHepruu U paboTel. [loTeHluanbHas SHEprus Tena, MOTHATOrO HaJa TMOBEPXHOCTHIO 3EMIIH.
[ToreHunaneHas 3HEeprus cxaTor nNpyxuHbl. KnHetnueckas sHeprus. Teopema 0 KHHETHYECKON

SHEPruu. 3aKOH COXpPaHEHHSI MEXaHUYECKOW SHEPIUH.

JleMoHCTparmu
1. Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.
2. CpaBHeHME TIyT€l W TPACKTOPUW NBWKEHUS OJHOTO W TOTO K€ TeJa OTHOCHUTEIHbHO

Pa3HBIX TECJI OTCuUéTa.

3. N3mepeHune CKOpoCcTH U YCKOPEHHS TIPSIMOJIMHEWHOTO JIBHYKCHHUS.

4, HccnenoBanue mpu3HaKoB paBHOYCKOPEHHOTO JIBHKCHHS.

5. Ha6nronenue nBukeHus Teaa 1Mo OKPY>KHOCTH.

6. HaGnronenne MexaHWMYeCKUX SBICHHH, MPOUCXOAIINX B cHcTeMe oTcuéra «Temexkar

IIpu eé pPaBHOMCPHOM U YCKOPCHHOM JABUKCHHUU OTHOCUTCIIBHO KaOuHeTa (1)I/I3I/IKI/I.

7. 3aBUCHMOCTh YCKOPEHHSI TeJla OT Macchl TeJla U JICHCTBYIONIEH Ha HETO CUJIBL

8. Habimoienne paBeHCTBa CHJI PH B3aUMOICHCTBUH TEJI.

9. H3meHeHue Beca Tena npu YCKOPEHHOM JIBHYKEHHH.

10. [lepenava ummynbca mpu B3auMOICHCTBUU TEII.

11. [IpeoOpa3oBanust SHEPTUU TPU B3AaUMOICHCTBUU TEN.

12. CoxpaHeHre UMITyIIbCa TIPU HEYIIPYTrOM B3aUMOICHCTBUU.

13. CoxpaHeHHe UMITyIIbca TPH a0COJIFOTHO YIPYTOM B3aHMOICHCTBUH.

14. Habmroienne peakTUBHOTO JBUKCHHUS.

15. CoxpaHeHHe MEXaHHYECKON PHEPTHH MPU CBOOOTHOM IaICHUH.

16. CoxpaHeHHre MEXaHHUECKON YHEPTUH MPH JBIKEHUH Tella MO/ IeHCTBUEM MPYKUHBI.
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JIabopatopHbie paOOThI U OTIBITHI
1. OmnpeneneHue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JBMJKEHHS IIapHKa II0

HaKJIOHHOM IIJIOCKOCTH.

2. Onpenenenrne YCKOpPEHHs Tejla IpPH PaBHOYCKOPEHHOM JBM)KEHHMU [0 HAKJIOHHOMN
IIJIOCKOCTH.
3. HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBWXEHUU 0€3

Ha4aJIbHOUW CKOPOCTH.
4. [IpoBepka rumnoressl: €ciau IpU PaBHOYCKOPEHHOM JIBKEHUH 0€3 HauaJbHOU CKOPOCTU

IIYTH OTHOCATCA KaK psi]g HEYETHBIX YUCCI, TO COOTBETCTBYIOUIUC IMPOMCIKYTKH BPCMCHU

OJUHAKOBBI.

5. HCCHCI[OBaHI/IC 3aBUCUMOCTHU CHJIBI TPCHUA CKOJIBXKCHHUA OT CHUJIbI HOPMAaJIbHOI'O
TaBIICHHSL.

6. Omnpenenenne kodPPUIIMEHTA TPEHUS CKOTBKEHUS.

7. Ornpenenenne KECTKOCTH MPYKUHBI.

8. Onpenenenve pabOThl CUJIBI TPEHHMS] TPU PABHOMEPHOM JBMKEHHHM Teja IO

TOPU30HTAIBHOM MOBEPXHOCTH.
9. Omnpenenenve pabOThl CWJIBI YOPYrOCTH MpH MHOABEME TIpy3a C HCIOIb30BAHUEM
HEMOABMYKHOTO U MOJABMKHOTO OJIOKOB.
10.  M3ydeHue 3aKOHA COXPAHECHHS YHEPTHUU.
Pasnen 9. Mexannueckne KoJieOaHUsA U BOJHBI

KonebatenbHoe nBukeHne. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUN: Mepuoj, YacToTa,
amIuiMtya. MaTtemaTuueckuid M NPYKUHHBIM MasTHUKH. [IpeBpaiienue »SHeEpruv mpu
KoJIe0aTeIbHOM JBUKCHHU.

3aryxatouue KojeOanus. Boinyxaennole koneOanusi. Pe3onanc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHMYECKHUX BOJIH. [IpoosbHbIE U TIOTIEpEYHbIe BOJIHBI. [[1HA BOJIHBI U CKOPOCTH
e€ pacpocTpaneHus. MexaHn4eckue BOJHBI B TBEPIOM Tene, cericMudeckue BosHbl (MC).

3Byk. [’ poMKOCTb 3BYyKa U BbicOTa TOHA. OTpaskeHue 3ByKa. MIHGpa3ByK U yIbTpa3BYK.
JlemoHcTpanuu
1 Habnronenue xonebaHuii Tes1 moJ1 1eHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
2 Habnronenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.
3 HaGnroneHnue BeIHYX/I€HHBIX KOJIe0aHUH U pe30HaHca.
4. PacnpoctpaneHune npooabHBIX U ONEPEYHbIX BOJIH (HA MOJAEIH).
5 Habnronenue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
6 AKyCTHUECKHI pE30HaHC.

JIabopatopHbie pabOThI U OTIBITHI
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1. Omnpenenenre 4acTOTHI U IEPUOAA KOJeOaHN MATEeMAaTUYECKOTO MasiTHUKA.

2. Omnpexenenre 9acTOTHI U MepHo/a KojaeOaHui IPy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH TEpHOAa KoJieOaHWIl MOJBEIIEHHOTO K HUTH Tpy3a OT
JUTUHBI HATH.

4. HccnenoBanne 3aBUCHMOCTH TEpHOJAA KOJIEOAHWH MPYKMHHOTO MasTHHUKA OT MAacChl

rpysa.
o. [IpoBepka HE3aBUCUMOCTH TIEPHOJIa KOJIeOaHUN Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. OMBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTD TMepHUoa KOJCOaHU MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a U )KECTKOCTU NMPYKUHBI.
1. N3mepenue yckopeHust CBOOOIHOTO MMaICHUS.
Paznen 10. DnekTpoMarHUTHOE MOJIE U AJIEKTPOMATrHUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE MOJie. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[[Ixana 5J€KTPOMArHUTHBIX BOJIH. MCMOJb30BaHHWE BIEKTPOMATHUTHBIX BOJH I COTOBOM
CBSI3H.

DJeKTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JleMoHCTparmu
1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHoBBIE CBOCTBA CBETA.

JlaGopaTopHbie pabOThI U OTIBITHI
1. 3ydyeHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C TOMOIIBI0O MOOUIILHOTO TenedoHa.
Pa3zen 11. CBeToBbIE SIBJICHUS

JlyueBass mopenb cBera. Mcrounuku cBera. IIpsMonuHelHOe pacnpOCTpaHEHUE CBeTa.
3atmenus Cousiaina u JIynel. Otpaxkenue ceeta. [1nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.

[Ipenomienue cBera. 3akoH mpenomiieHus cBera. [lonHoe BHyTpeHHeEEe OTpakeHHE CBETa.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.

JIunza. Xox mydeit B mun3ze. Ontudeckas cucreMa (oToarrmapaTra, MUKPOCKOIA U TEJIECKOMa
(MC). I'ma3 kak ontuyeckas cucreMa. bau3opykocTh U JaTbHO30PKOCTb.

Pasnoxxenue 6enoro cBera B crekTp. OmnbiTel HpioToHa. CroskeHHE CHEKTPaTbHBIX IIBETOB.

Z[I/ICHepCI/IH CB€TaA.

JemoHcTpanuu

1. [IpsiMonMHeltHOe pacpocTpaHeHUe CBETa.

2 OtpaxeHnue cBeTa.

3. [Tonmy4yeHne n300pa>keHHi B IUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
4 [Ipenomnenue cera.
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OnTHyeckuii CBETOBOI.
Xon yuei B cobuparomieit JuHse.
XoJ JIydel B pacCenBaroleH JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIIBIO JIUH3.

© © N o O

[Ipunnun neiictBus ¢poroannapara, MUKpOCKOIA U TEJIECKOIIA.
10.  Mogens riaza.

11. Paznioxkenne 6eoro cBeTa B CIIEKTP.

12.  TlomydeHue GeoTO CBETA IMPH CIOKEHUU CBETA PA3HBIX IIBETOB.

JlabopaTopHbie pabOThI U OTIBITHI

1. NccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUSI CBETOBOTO JIydya OT yrija MaJeHHsl.
2. N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.
3. HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMJIEHHS CBETOBOIO Jiyda OT yIJia MaJeHUs Ha

IrpaHULEC «BO3AYX—CTCKIIO».

4. [Tonyuenue n306pakeHui ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONITHYECKOM CHIIBI COOMPATOIIEH JINH3HL.

6. OMBITHI TTO Pa3JI0KEHUIO OEJIOTO CBETa B CIICKT).

7. OnbITBl 1O BOCHPUATHIO IBETa MPEIAMETOB TpPHU WX HAONIOJCHUM Yepe3 IBETOBHIC
(UITBTPHI.

Pa3nen 12. KBauToBEIE ABICHUSA

Onwitel Pezepdopna n mmanerapHas mojaens atoma. Mogaenb aroma bopa. Mcmyckanuwe u
norjoueHue ceera aromoM. KBantel. JInHeiuaTbie CIEKTPHI.

PagnoaxtuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CtpoeHue atToMHoro sifpa. Hykimonnas
MOJeNlb aTOMHOTO siipa. M30Tombl

PannoaktusHbie npeBpaienus. [lepuos nmonypacnana aTOMHBIX siiep.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHS 3apsAJOBOTO M MAcCOBOTO 4YMCET. DHEPrus CBS3U
aToMHbIX saep. CBs3p Macchl W SHepruu. Peaknuu cuHTe3a u jaeneHus saep. McTouHuKH
sHepruu Connua u 38831 (MC).

Snepnas sHepreruka. JleiicTBUS paOaKTUBHBIX U3TYyYeHUN Ha kuBble opranu3mbl (MC).
JemoHCcTpanuu

CriexTpbl U3JIy4€HHS U TOTJIOLIEHUS.
CrniexTpbl pa3IuyHbIX Ta30B.
Crektp Bomopoza.

1

2

3

4. Habnronenue TpexoB B kamepe Buibcona.

5 PaboTa cuérunka HOHU3UPYIOUINX U3Ty4EeHUH.
6

PeFI/ICTpaHI/Iﬂ HU3JTYUYCHUA TPUPOJHBIX MUHECPAJIOB U ITPOAYKTOB.
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JIabopatopHbie paOOThI U OTIBITHI

1. HaOmtoieHue CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB H3TYUCHUS.

2. HccnenoBanue TpPEeKOB: HM3MEPEHUE OSHEPrUM YACTHIBI 10 TOPMO3HOMY IyTH (1O
dororpadusim).

3. W3mepenue pagnoakTuBHOro (poHa.

[ToBTOpUTENBHO-0000IatOIINI MOTYIIB

[ToBTOpUTENEHO-0000IIAOIINI MOAYNH MPEAHA3HAYEH ISl CHUCTeMaTH3aluu U 000O0IIeHHS
MIPEIMETHOTO COAEPKAHUS U ONBITA JESTEIbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢bu3uKH, a Takke U1 ToAroTOBKHM K OCHOBHOMY TOCY/IapCTBEHHOMY DK3aMEHY MO (PU3UKE IS
oOyuaronuxcs, BHIOPaBIINX ATOT yUEOHBII MpEMET.

[Ipu u3ydyeHny JaHHOTO MOJYJIS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI JESTEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIeUnBaETCS JOCTHKEHUE MTPEIMETHBIX U METANpPEAMETHBIX INITAHUPYEMBIX
pe3ynbTaToB 00y4yeHUs, POpMHUpPYETCS eCTECTBEHHO-HAayYyHasi TPaMOTHOCTh: OCBOGHUE HAy4HBIX
METO/IOB HCCJEOBAaHUS SBJIEHUN NPHUPOABI U TEXHUKU, OBJAJECHHE YMEHHUSIMHU OOBSCHATH
¢buznueckue SBIEHUS, NPUMEHSSI TIOJy4YE€HHblE 3HaHUS, pelaTh 3ajJauyd, B TOM YHCIE
KauyeCTBEHHbBIE U IKCIIEPUMEHTAJIbHbIE.

[IpuHIMNIHATBEHO NESTEIBHOCTHBIN XapaKTep NaHHOTO pa3jesia peaanu3yercs 3a cUéT TOro, 4yTo
y4alniiecs BBIOJHSIOT 331aHUs, B KOTOPBIX UM IpeJiaraeTcs:

® Ha OCHOBE TMOJYYCHHBIX 3HAHUW PACIIO3HABATh U HAYYHO OOBICHATH (U3NYECKUE
SIBJIICHUS B OKPY>)KaloIllel MPUPOJE U MOBCETHEBHOM KU3HH;

® JCIOJBH30BaTh HAyYHbIE METOMAbI UCCIIENOBAHUS (DU3UUYECKUX SBJICHUI, B TOM YUCIE IS
MIPOBEPKHU TMIIOTE3 U MOJYUCHHS TEOPETUUECKUX BHIBOJIOB;

e OOBSACHATH HaydyHble OCHOBBI HauOoliee BaXKHBIX JIOCTHXKEHUH COBpPEMEHHBIX
TEXHOJIOTHI, HampuMep, MPAKTUYECKOTO HCIOIb30BAHMS PA3IMYHBIX HCTOYHHKOB
SHEPruu Ha OCHOBE 3aKOHA MPEBpAIICHUS U COXPAHEHUS BCEX H3BECTHBIX BHUIOB
SHEpPruMu.

Kaxmas w3 Tem JaHHOTO pasfena BKJIIOYAeT JKCIEPUMEHTAIbHOE HCCIeI0BaHUE
oOoOmmaromiero xapakrepa. Paszen 3aBepiaeTcst MpoOBeACHNUEM JIUArHOCTUYECKOM M OI[EHOYHOM

paboThI 32 Kypc OCHOBHOM IIKOJIBI
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3.IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS ITPEJMETA «®U3UKA» B
OCHOBHO IIIKOJIE

Nzydenne ydebHoro mpeamera «®Dusmka» HA ypPOBHE OCHOBHOTO O0OIEro 0oOpa3oBaHHS
JNOJDKHO — oOecneunBaTh  JOCTMKCHHE  CICAYIONIMX JIMYHOCTHBIX, METANpPEAMETHBIX U
MpEeAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3VYJIbTATHI
[TarpuoTHyeckoe BOCIUTAHUE:
—TPOSIBJICHHE HWHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOW (DHU3HUECKOM
HayKH;
—IIEHHOCTHOE OTHOIIIEHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.
I'paxxmanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHHE:
—TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJICHHH OOIECTBEHHO- 3HAYMMBIX U ITHUYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKY;
—O0CO3HaHUE BAKXHOCTH MOPAJIbHO-3TUYECKUX TPUHITUTIOB B JACATEIHLHOCTH YIEHOTO.
DCTETUYECKOE BOCITUTAHUE:
—BOCIIPUATHE JCTETUYECKHX KauyecTB (U3MUECKONM HAyKu: €€ TapMOHHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH. [{[eHHOCTH HaydHOTO MO3HAHUS:
—OCO3HaHUE IIEHHOCTH (U3MUECKONM HayKHM KaK MOIIHOTO HHCTPYMEHTa IIO3HAaHUS MHpAa,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BaXKHEHUIIIEH COCTABIAIONIEN KYIbTYPHI;
—pa3BUTHE HAYYHOU JII0003HATENFHOCTH, HHTEpECa K UCCIEI0BATENbCKOM 1eATEIbHOCTH.
dopmupoBaHue KyabTyphl 310POBbS U YMOLIMOHAILHOTO OJIaronoIyqus:
—O0CO3HaHUe [EHHOCTU 0e30macHOro obpasa KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MUDE,
BAKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS HA TPAHCIOPTE, Ha JOpOrax, ¢ JIEKTPUUECKUM U
TEIJIOBBIM 00OpY/IOBAaHUEM B JOMAIIHUX YCIOBHSIX;
—c(opMuUpOBaHHOCTh HaBBIKA pedieKkcuu, TpU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO ke
1paBa y Ipyroro 4ejaoBeKa.
TpynoBoe BocUTaHUE:
—aKTHBHOE yJYacTHe B PEIICHUU MPAKTUYECKUX 3ajau (B paMKaxX CEeMbH, IIKOJbI, TOPOa, Kpas)
TEXHOJIOTHYECKOW M COLMATbHOW HAMpaBIEHHOCTH, TPEOYIOMINX, B TOM YHUCle U (UINYECKUX
3HAHUMH;
—MWHTEpEC K MPAKTUYECKOMY H3YYCHHIO MPOoQeccuid, CBS3aHHBIX C (PUIUKOM.

DKOJIOTUYECKOE BOCIIHUTAHHE:
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—OpHUCHTAllUs Ha MPUMEHEHHWE (HU3WYECKUX 3HAHUU JUIS pelmieHus 3aaad B o0mactu
OKpYXarollenl cpeipl, MIaHUPOBAaHUSI MOCTYNKOB M OIEHKH MX BO3MOXHBIX IMOCJIEICTBUI s
OKpYKaroLEel Cpeibl;
—O0CO3HaHUE TJIO00AIBHOTO XapaKTepa HKOJOTHUYECKUX MPOOJIEeM U MyTel UX pelICHUsI.
AnanTanus 00y4aromerocs: K U3MEHSIOIUMCS YCIIOBHUSIM COITUATIBHOM U MIPUPOTHOM CPE/IbI:
—T10TPeOHOCTh BO B3aWMOJICHCTBUU TIPH BBHITIOJHEHUN UCCIICTOBAHUI U TIPOSKTOB (PU3UUYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHUX;
—TIOBBIIIIEHUE YPOBHSI CBOCM KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JIEATEITbHOCTh;
—MOTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM unciie GOpMyTUpOBaTh UIEH, TOHSITHS,
TUTIOTE3bl 0 (U3MUECKUX OOBEKTaX U SBJICHUSX;
—O0CO03HaHHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 007acTH (PU3MKHY;
—TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHNN HOBBIX (DU3NUYECKUX 3HAHMIA;
—CTpPEeMJICHUE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBS3U MPHUPOIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOh30BaHUEM (PH3MUECKUX 3HAHUM;
—OIICHKa CBOMX JCHCTBUM C Yy4ETOM BIHMAHHAS HA OKPYXKAIOIIYI0 Cpeay, BO3MOMHBIX
rJ100aTbHBIX MOCIEICTBUH.

METAIIPEJJMETHBIE PE3VYJIbTATBI
VYHuBepcanbHbIE TO3HABATEIBHBIE 1EUCTBUS
BbazoBrle mornueckne qeUCTBUA:
—BBISBIIATH U XapaKTePU30BATh CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUN);
—YCTaHABIIMBATh CYILIECTBEHHBIM MpHU3HAK KilaccU(UKAIMK, OCHOBAHUA IUid 000OIIEHUS U
CpaBHEHUS;
—BBIABJIATh 3aKOHOMEPHOCTH M TMPOTHBOPEYUS B paccMaTpuBaeMbiX (akTax, AaHHBIX U
HAOIOICHUSIX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
—BBISBJIATH IPUUUHHO-CIICJICTBEHHBIE CBS3U MPH U3YYCHUH (PU3NUYECKUX SIBICHUN U TIPOIECCOB;
JIeNIaTh BBIBOJBI C UCIOJB30BAHUEM JIEAYKTUBHBIX U MHIYKTHBHBIX YMO3AKIIOUEHUH, BHIIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3HMUECKUX BEIIUYMH;
—CaMOCTOSITENTLHO BBIOMPATh Crnoco0 pemieHus ydeOHOUM ¢uznyeckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB PEIICHHUs, BBIOOP Hamboyee MOAXOJSIIEr0 ¢ y4ETOM CaMOCTOSITENBHO
BBIZICTICHHBIX KPUTEPHUEB).
ba3zoBrble uccienoBarenbCKue 1eHCTBUS:
—HCIO0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT MO3HAHMS;
—TPOBOJIUTh TIO0 CAMOCTOSITENIbHO COCTaBIEHHOMY IUTAHY OTBIT, HECIOXHBIA (PU3NUECKHIA

OKCIICPUMCHT, He0O0JIbIII0E HCCICIOBAaHUC (I)I/ISI/I‘-IGCKOFO SABJICHUS
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—OIICHWBAaTh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMALMIO, MOJYYCHHYIO B XOJe
HCCIIEIOBAHUS WIN SKCIIEPUMEHTA;

—CaMOCTOSITEIbHO (HOPMYIHUPOBaTh OOOOIIEHNS W BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, CCIICAOBAHMS,

—IIPOrHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (U3MYECKHX IIPOIECCOB, a TaKXKe
BBIJIBUIaTh MIPEIOJIOKEHNS 00 UX Pa3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTAX.

PaGora ¢ nadopmarueii:

—TIpUMEHATh Ppa3IM4YHble METOJbl, MHCTPYMEHThl UM 3alpochl MpH IMOHCKE U OoTOOpe
nH(pOpMAaLIUY WIH JaHHBIX C YYETOM MPEATI0KEHHON yueOHOM pu3ndeckoi 3a1auu;
—aHaJIU3UpOBaTh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH NH(POPMALIMIO PA3IUNYHBIX BUOB U
dhopm mpencTaBIeHUs,

—CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBbHYIO (opmy npejacTaBieHuss UHGOpMalMU U
WUTIOCTPUPOBAThH PElIaeMble 33J]aul HECIOXKHBIMU CXEMaMH, AUarpaMMaMH, WHOW rpadukoi u
AX KOMOMHAIIASIMH.

YHuBepcaabHble KOMMYHUKATUBHBIC IEUCTBUS

O6uenue:

—B X0Ji¢ 00CYXICHHUS y4eOHOTO MaTepualia, pPe3yJbTaToB JIA0OPATOPHBIX PabOT M IPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKA3bIBATh UJEU, HAlleICHHbIE Ha
pelIeHne 3a/1auu U NoJiiepKaHue 01arokeaaTeIbHOCTH OOLICHUS;

—COIIOCTABIIATh CBOU CYKICHHS C CYXJCHUSMHU JAPYTrUX YYACTHUKOB JManora, oOHapyKHUBaTh
pasiauyure U CXOACTBO MO3UIIMIA;

—BBIpaXXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MTUCbMEHHBIX TEKCTaX;

—IIyOJUYHO MPEACTABIATh PE3YNbTAaThl BBIMOJHEHHOTO (PU3UYECKOTO OMbITa (IKCIEPUMEHTA,
UCCIIEIOBaHUS, IPOCKTA).

CoBMecTHas 1ATENBHOCTh (COTPYAHUYECTBO):

—TIIOHUMAaTh U HCIMOJIb30BaTh MPEHMYIECTBA KOMAaHJHON W WHIUBUIYANbHOW pabOThI MpH
pElIeHUH KOHKPETHON (hrU3HUecKoil mpoOiIeMbl;

—TIPUHUMATh €11 COBMECTHOM JIeATEIbHOCTH, OPraHU30BbIBAThH JCUCTBHS MO €€ JOCTUKEHUIO:
pacrpenesiaiTe poJid, OOCYKJaTh IMPOLECCHl U pe3ylbTaThl COBMECTHOM palboThl; 00001IaTh
MHEHUS HECKOJIBKUX JIFO/IEH;

—BBINOJHATE CBOIO 4YacTb pPabOThl, JOCTHras KayeCTBEHHOIO pe3yjibTaTa [0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C IPYTMMU WICHAMH KOMaHIbL;

—OIICHMBATh KAa4yeCTBO CBOET0 BKJaJa B OOIMIMHA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIBHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

YHI/IBepcaJ'IBHBIC PErYISATUBHBIC JIeNCTBUS
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Camoopranu3zanus:
—BBISBJIATh NPOOJEMBbl B KM3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOIIMX JUIS PELICHHS
(bu3nUYeCKUX 3HAHUM;
—OPHUEHTUPOBATHCS B PA3JIMUHBIX MOJX0JaX MPUHATUS PEIICHUN (MHIMBUJYaJIbHOE, IPUHITHE
pellIeHus B IpyIIe, IPUHITHE PEIICHUN IPYIIOoN);
—CaMOCTOSITEIbHO ~ COCTAaBIIATh ~ AITOPHTM  pElICHUS (PU3MYECKOW 3aJauyd  WIH  IUIaHa
UCCIEOBAaHUS € Y4€TOM  MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHPOBATh MpEAaraéMble BapUaHThl PEeLICHU;
—1e7aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMmokoHTpOITb (pedekcus):
—J1aBaTh aICKBaTHYIO OLIEHKY CUTYallUM U Mpeasararh IiaH €€ N3MEHEHUs;
—OOBSICHATh TNPUYMUHBI JIOCTH)KEHUS (HEIOCTIKEHUS) pe3yabTaTOB JEATEIbHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;
—BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH (B TOM YHCIE B XOJ BBINOJHEHHUS (U3NYECKOTO
UCCIIEIOBAHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, M3MEHHBIIMXCS CHUTYaIuM,
YCTaHOBJIEHHBIX OLINOOK, BO3HUKIINX TPYIHOCTEH;
—OILICHUBATh COOTBETCTBUE PE3YIbTaTa UEIN U YCIOBUSIM.
OMOIIMOHAILHEIN UHTEIEKT:
—CTaBUThH ce0sl Ha MECTO JIPYrOro 4YeloBeKa B XOJIe CHOpa WM AUCKYCCHU Ha HAYYHYIO TEMY,
[TIOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTOro.
[IpunsTtue cebs U Ipyrux:
—TIIpU3HaBaTh CBOE MPAaBO HAa OLIMOKY MPH pelIeHUH (PU3NYECKUX 3a]lad UM B YTBEPKACHUAX
Ha Hay4HbIE TEMBI U TAKOE K€ IPABO APYroro.

[TPEJMETHBIE PE3VYJIbTATEI

7 KJ1acc

[IpenmeTrHbie pe3ynpTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTpaKaTh C(POPMUPOBAHHOCTH Y
00yuaroumxcs yMEHHIA:
—MCIOJb30BaTh MOHATUS: (PU3MUECKHEe U XUMHUYECKUE SBIICHUS; HAOIIOJIEHUE, IKCIEPUMEHT,
MOJIeNb, TUIIOTE3a; €AMHUIBI (PU3NUYECKUX BEJIWYMH; aTOM, MOJIEKYJA, arperaTHbIe COCTOSHMS
BellecTBa (TBEpHOE, KHUJKOE, Tra3000pa3HOE); MEXaHHMYECKOoe [BI)KEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MpSIMOJMHEIHOE), TpPaeKTOpHs, paBHOJEHCTBYIOIAs CHUJI, Jedopmanus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOLIAIONIUECS COCY/IBI;
—pa3nuyath sBieHUsA (Iuddy3us; TEMIOBOE J[BHKEHHME YacTHIl BELIECTBA; PAaBHOMEPHOE
JBUKEHNE; HEPABHOMEPHOE IBM)KEHUE; MHEPLMS; B3aUMOJECHCTBUE TEJI; PABHOBECHE TBEPIBIX

TCI C BaerHHéHHOﬁ OCBhbIO BpalllCHU:,; ICpeaava JaBJICHHUA TBép,Z[LIMI/I TCIaMHu, ) XUAKOCTAMU U
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razamu; arMocqepHOe HaBJICHUE; IJIABAaHUE TEIl; MPEBPAIICHUS MEXaHUYECKOW DHEPTrHH) IO
ONHUCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JIaHHOE
¢du3nveckoe siBICHHE;

—pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYCCKUX SBICHHHA B OKPYKAIOIIEM MHPE, B TOM
guciie (pu3uMvecKue SBJICHHS B TPUPOJIC: MPUMEPHI IBUKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOW W HEXKHUBOM NPHUPOJC; NEHUCTBHE CHJIBI TPEHHS B MPUPOJIE U TEXHHUKE; BIUSHHE
aTMOC(epHOTO JABJICHUS HA J)KMBOW OPraHU3M; IUIaBaHUE PBIO; phIUard B TEJIC YEJOBEKa; MPH
9TOM  TIEPEBOJAWTH TMPAKTUYECKYIO 3aJadyy B  Y4eOHYI0, BBIACIATH  CYIICCTBEHHBIS
CBOMCTBa/IPU3HAKN (PU3NYECKUX SBICHUI;

—OTMKCHIBaTh H3yYEHHBIE CBOWCTBA TEN M (PU3WYECKUE SIBIICHUS, HUCIONB3Ys (PU3UUECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMsl, MyTh, CKOPOCTh, CPEAHSST CKOPOCTH,
CuJia yIpyrocTH, CUjia TsHDKECTH, BEC Tela, CHiia TPeHUs, JaBjieHue (TBEPIOTO Tema, KUIAKOCTH,
rasa), BBITAJIKMBAIOIIAS CUJIa, MEXaHW4YecKass padoTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHJIBI,
KO3(DPUITMEHT TMOJE3HOTO JEHCTBHSI MEXaHHU3MOB, KMHETHYECKas M TOTCHIMAIbHAS YHEPTHs);
MpU OMHCAaHWUW TPABUIBHO TPAKTOBATh (PU3UYECKUA CMBICI HCIIOJIB3YEMBIX BEIUYHH, WX
0003HaYeHHsI U €IMHUIBI (PU3UUECKUX BETUYHMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE AAHHYIO
(u3NYeCKyI0 BETUYHUHY C APYTUMHU BEIMYMHAMM, CTPOUTH I'padUKU MU3ydEHHBIX 3aBUCUMOCTEN
(bM3UYECKUX BEIIMYNH;

—XapaKTepu30BaTh CBOWCTBA TeJs, (PU3UYECKHE SBJICHHUS W IPOLIECCHI, UCHOJb3Ysl IMpaBUIa
CJIOKEHHUS cuJ (BIOJb OJTHOM TIpsiMOii), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pbluara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEpruy; TMpU HSTOM JlaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U 3alHCHIBATh €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

—OOBICHATH (pU3MUECKUE SBIICHUS, IPOIECCHl M CBOICTBAa TeJ, B TOM YMCJIE U B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUYMHHO-CIIECICTBEHHBIC CBSI3H,
CTpOUTH O00BsACHEHHE M3 |—2 JOTrMYECKHX IIaroB C OMOpoil Ha 1—2 H3y4EeHHBIX CBOMCTBA
(buznuecKkux ABJIeHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

—peniath pacu€THbIC 3a7a4u B 1—2 NEHCTBUS, UCTIONB3YS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE
¢dbusznueckue BENIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a/ladll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIAThH (pU3HUECKHe BETUYMHBI B (OPMYIIBI M IPOBOJUTH PACUEThl, HAXOUTH CIIPABOYHBIE
JaHHbIE, HEOOXOIMMBbIE IS peHIeHUs 3a/ay, OLIEHWBATh PEaJTUCTHUYHOCTh TOJYyYEHHOU
(bu3nuecKoi BENIUYUHBL;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO DPEIIUTh MpPU MOMOIIM (PU3NYECKHUX METOJIOB; B

OMMHUCaHUN HUCCIICAOBAHUSA BBIACIIATL IPOBECPIACMOC HNPCAINOJIONKCHUC (FI/IHOTCSY), pas3iiniatb "
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WHTEPIPETUPOBATH TMOJTYICHHBIN Pe3y/IbTaT, HAXOJAUTh OMIHUOKU B XOJE OMBITA, IIaTh BBHIBOJIBI
10 €ro pe3yJbTaraM;

—TIIPOBOJIUTH OTIBITHI 1O HAOIIOJICHUIO (DU3MUSCKUX SIBICHHA WM (DU3UYECKUX CBOWCTB TEIl:
(bopMyIUpOBaTh MPOBEPSEMBIC MPEANOJIOKCHHS, COOUPATh YCTAHOBKY H3 MPEAIOKCHHOTO
000pyIOBaHUs, 3aMUCBIBATH XOI OIBITA U (POPMYIUPOBATH BBHIBOJIBI;

—BBITNIOJIHATD TPSIMbIE M3MEPEHHUs PACCTOSIHHS, BPEMEHH, MacChl Tejla, 00bEMa, CHIIBI M
TEMITEPATYpPhI C UCIIOJIB30BAHUEM aHAIOTOBBIX U MU(PPOBLIX MPHOOPOB; 3aITUCHIBATH MOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHU;

—TPOBOJUTh HCCJIEIOBAHNE 3aBUCHUMOCTH OJHOM (DU3UYECKONW BEIUYUHBI OT JAPYrod c
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUH (3aBUCUMOCTH MyTH PABHOMEPHO IBMXKYIIETOCS Teia OT
BPEMEHH JBUKEHUS TEJa; CUJIbI TPEHUsI CKOJIBKEHHSI OT CHJIbI JIaBJIEHUs, KauecTBa 00pabOTKH
MMOBEPXHOCTEH TEJI M HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILJIOMIATN COMPUKOCHOBEHUS TEII;, CHIIBI
YOPYTOCTH OT Y/UTMHEHUS TPY>KUHBI; BBHITAJIKHABAIOMICH CHIIBI OT 00hEMa MOTPYKEHHOW YacTH
Tella W OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TJIyOWHBI, Ha
KOTOPYIO TIOTPY)KEHO TEJIO; YCIIOBHH IJIaBaHHS TEJ, YCIOBHI paBHOBECHs pbhldara M OJOKOB);
y4acTBOBAaTh B IUIAHHPOBAHMM y4EOHOTO HCCIIENOBaHUS, cOOMpaTh YCTAHOBKY U BBINOJHATH
U3MEpeHus, CcleAys MpeaJoKeHHOMY IUIaHy, (UKCHPOBAaTh pPE3yNbTaThl IMOJIYYEHHOU
3aBUCHUMOCTH (M3MUYECKUX BEJIWYUH B BHJIE MPEUIOKEHHBIX TaOnul U TpaduKoB, [enarh
BBIBO/IBI 110 PE3YJIbTAaTaM HCCIIEA0BAHUS;

—TIPOBOJIUTH KOCBEHHbIE U3MEPEHHS (PU3NUECKUX BEJIMYMH (IJIOTHOCThH BEIIECTBA JKMJKOCTH U
TBEPIOrO TeJa; CUja TPEHHS CKOJBXEHUS; [aBJICHUE BO3/AYyXa; BBITAJKHUBAIOLIAs CHJIA,
JeMCcTByIONIas HA OTPYKEHHOE B JKUJIKOCTh TENO; KOAPOUIIUEHT MOJIE3HOTO ACHCTBUSI MPOCTHIX
MEXaHU3MOB), CJenys MPEeAIOKEHHON HHCTPYKIMHU: MPU BHINOJIHEHUH H3MEPEHUN coOupaTth
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIISITh 3HAYEHUE NCKOMOM BEJIMYMHBIL;

—Cco0Jr01aTh paBUIia TEXHUKU O€30MaCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PyIOBaHUEM;
—YKa3bIBaTh MPUHLMUIBI ACUCTBUS NPUOOPOB U TEXHHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIaroIMecs coCybl, 6apoMeTp, pblyar, MOJBMKHBIA U HEMOJBIKHBIN OJIOK,
HAaKJIOHHAS TNIOCKOCTh;

—XapaKTepU30BaTh MPHUHIIMIIEI ACUCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C
omopo Ha WX oOmucaHus (B TOM 4HCJE: TOMIIMITHUKH, YCTPOWCTBO BOJIOMPOBOJA,
TUIPABIMYECKUN TPecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), UCIMONIb3Ys
3HaHHUS O CBOWCTBAaX (U3NYECKUX SBIEHUH UM HEoOXoAMMble (U3UUYECKUE 3aKOHBI W
3aKOHOMEPHOCTH;

—TPUBOAUTH MPUMEPHI / HAXOIUTh HHPOPMAIHIO O IPUMEpaX MPAKTUIECKOTO MCIOJIB30BaAHUS

(bI/I3I/ILICCKI/IX 3HAHUH B MMOBCEIHEBHOM XU3HU IJIS obecneucHUs 0€30IaCHOCTH npu O6paLl_[eHI/II/I C
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npubopaMu M TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBBS U COONIOICHUS HOPM
AKOJIOTUYECKOT0 MOBEJICHUS B OKPYKAIOIIEH cpefie;
—OCYIIECTBIATh OTOOpP HMCTOYHHMKOB HWH(MOpManuu B ceTd HHTEpHET B COOTBETCTBHH C
3a/IaHHBIM TIOUCKOBBIM 3allPOCOM, Ha OCHOBE HWMEIOIIMXCA 3HAHUW M IMYTEM CpaBHEHUS
Pa3IMYHBIX HMCTOYHUKOB BBIJCIATH HH(POPMAIHIO, KOTOpas SBISCTCS MPOTHBOPEYUBON HWIIH
MOET OBITh HEJIOCTOBEPHOIA;
—HCIOJIb30BaTh TPU BBIMOJHEHUH YYE€OHBIX 3aJlaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
(bU3UYECKOTO COJepKaHUs, CIPABOYHBIE MaTepuaibl, pecypchl cetu WMHTepHeT, BianeTh
npuéMaM KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHMs MHPOpPMAIMM W3 OJHOW 3HAKOBOMU
CUCTEMBI B JIPYTYIO;
—Co03/1aBaTh COOCTBEHHBIC KpAaTKHE NHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha OCHOBE 2—3
WCTOYHUKOB HHGpOpMauK (HU3UIECKOTO JepyKaHHs, B TOM YHCJE MyOJUYHO JeNaTh KpaTKUe
COOOIIeHUsI O pe3ylbTaTaX MPOEKTOB WM YYCOHBIX HCCIAEAOBAaHUMN; MPU ITOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHATHUHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH BHICTYIUICHUE
MpEe3EHTALNE;
—TIpH BBITIOJTHCHUH YU4E€OHBIX ITPOCKTOB M MCCIEAOBAHUI paclpeaesaTh 00sI3aHHOCTH B TPYIITIE
B COOTBETCTBHHM C IIOCTABJICHHBIMHM 3aJayaMH, CJICAUTH 3a BBEITOJHEHHEM IIaHA JCHCTBHIMA,
aZICKBaTHO OIICHMBaTh COOCTBEHHBIM BKJIaJA B JCATEIBHOCTh TPYIIbBI, BBICTPAWBATH
KOMMYHUKAaTUBHOE B3aMMOJICUCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 KJ1ace
[IpeameTHBIe pe3ynabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaXaTh C(HOPMUPOBAHHOCTH Y
00yJaroIMXcsi YMEHUN:
—HCI0JIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JIBHDKEHHE aTOMOB M MOJICKYI,
arperaTHbIC COCTOSIHHSI BEIECTBA, KPUCTAUIMUECKHE W amMOp(HBIC Teja, HACBIICHHBIA H
HEHACBIIEHHBIA Map, BIAXHOCTh BO3/yXa; TeMIlepaTypa, BHYTPEHHsS SHEPrus, TEIJIOBOU
JIBUTATEb; JJIEMCHTAPHBIA DJICKTPUUCCKHI 3aps, JJICKTPUUYECKOE I10JIe, IPOBOJHUKH M
JUDJICKTPUKH, TIOCTOSTHHBIN JICKTPUYECCKUN TOK, MArHUTHOE TT0JIC;
—pa3nuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE/CKAaTHE, TeIuIoNepeaada, TeIIOBOe paBHOBECHE,
CMayMBaHHE, KANWJUIAPHBIE SIBJICHMS, MCHApeHHe, KOHACHCALMs, IUIABJICHUE, KPUCTAILU3aIus
(oTBepaeBaHME), KHIEHHE, TeIlonepenaya (TEMIONpPOBOJHOCTh, KOHBEKIUS, H3IyUYeHHUE);
ANEKTpHU3alUs TeJl, B3aUMOJCUCTBUE 3apsAJOB, JACUCTBUS DIIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MAarHUTOB, JCMCTBUE MAarHUTHOTO TOJIA Ha MPOBOJAHUK C TOKOM,
ANIEKTPOMArHUTHAsT WHJYKIUsS) 10 OMMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,

ACMOHCTPUPYIOLIUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHUC,
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—pacrno3HaBaTh MPOSIBIICHUE H3YYCHHBIX (U3MYCCKUX SIBICHUHN B OKPYXKAIOIIEM MUPE, B TOM
guciie GU3NICCKUE SBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHKCHHE U KAMUJUISIPHBIC SIBJICHUS B
pUpOJie, KPUCTAUIBI B mpupoje, u3nydenue ColHIla, 3aMep3aHue BOJI0EMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHue pOCHI, TYMaHa, WHES, CHETa; HJIEKTPUUYECKHE SIBJICHUS B aTMOC(EpeE, IMEKTPHIECTBO
KUBBIX OPraHM3MOB; MarHUTHOE IoJie 3eMJH, Apeld MOIHCOB, POJIb MAarHUTHOTO MOJS I
KU3HU Ha 3emuie, MOJISIPHOE CHUSIHUE; IIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 33Jady B y4eOHYIO,
BBIJICIISAITH CYIIICCTBCHHBIC CBOMCTBA/TIPU3HAKY (PH3UICCKHUX SBIICHHIA,

—OTMKCHIBaTh W3yYEHHBIE CBOWCTBA TENl M (PU3WYECKUE SIBIICHUS, HUCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSIA SHEPTHUS, KOJTUYECTBO TEIJIOTHI, YACIbHAs TEITNIOEMKOCTD
BEIIECTBA, yJeNbHAas TEIUIOTa IUIaBJIEHMs, YJAeNbHas TeIuloTa napooOpa3oBaHUs, YIelbHas
TEIUIOTa CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJEe3HOro MJEMCTBUS TEIUIOBOW MalllHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO3[yXa, OJJIEKTPUYECKUH 3apsj], CHJIa TOKa, JJIEKTPUUYECKOE
HampspKeHHWe, CONMPOTHUBJIEHHE MPOBOJHMKA, YIEIbHOE CONMPOTUBJIEHHE BellecTBa, padoTa U
MOIITHOCTh AJIEKTPHUECKOTO TOKA); TMPHU OTMHCAHUM MPABWILHO TPAKTOBATH (DU3UUECKUN CMBICI
WCTIOJIb3YEMBIX BEJTUYNH, 0003HAYCHUS W STUHUIBI (DU3NUECKUX BEITMYHMH, HAXOIUTh (OPMYITHI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

—XapaKTepu30BaTh CBOMCTBA Tes, (PU3WYECKHE SBICHUS U MPOLECCHI, MCIOJb3YS OCHOBHBIE
MTOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEIECTBA, IPUHLHUI CYIIEPIO3UIINHI
noJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH OMa Jjs ydacTKa ILIeTH,
3akoH Jlxoyns—JIeHna, 3aKkOH COXpaHEHHMs SHEpPruu; INpPU HTOM JaBaThb CIIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aMKChIBATh €70 MaTEMaTHUYECKOE BhIPAKECHHE;

—OOBICHATh (PU3UUECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHUTyallUl
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHeHUE U3 1—2 JIOTMYECKUX IIAroB ¢ Omopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, GPU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEHH;

—peniath pacu€THbIC 337a4u B 2—3 NEHCTBUS, UCIIOJB3YS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE
¢dbusznuecKkue BEIWYMHBI: Ha OCHOBE aHalIM3a YCJIOBHUS 3a/layd 3aIUCHIBATh KPATKOE YCIOBUE,
BBISIBIISITh HENOCTATOK MJAHHBIX JUIS peEIIeHUs 3aJadd, BbIOUpaTh 3aKOHBI U (POPMYIHI,
HeoOXomuMble 1Sl €€ pelieHus, MPOBOJIUTh PACUEThl U CpPaBHUBATH MOJIYyYEHHOE 3HAUYCHUE
(bu3nYecKoil BENUYNHBI C H3BECTHBIMU JAHHBIMU;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MpPU MOMOIIU (PU3HUECKUX METOJIOB;
WCIIOJIb3Ysl OIMKCAHME HCCIEI0BAHUS, BBIJICIATh IMPOBEPSEMOE MPEANOJI0KEHUE, OIIEHUBATH

MMPaBHUJILHOCTL IMMOPsSJAKa HIPOBCACHUSA UCCIICAOBAHNS, ACIaTh BBIBOABI;
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—IIPOBOJIUThH OMBITHI MO HAOMIONEHHUIO (DU3UYECKUX SIBJICHUNA WM (DPU3NYECKUX CBOMCTB Tel
(kanwuUIsipHBIE SIBJIEHHSA, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0ObéMa, TeMIleparyphl;
CKOpOCTH mporecca OCTBIBaHUs/HATPEBAHUS npu U3ITy4YEeHUN oT 1[BETa
M3ITYYaOIEH/TIOTIIOMAIOMIEH MOBEPXHOCTH;, CKOPOCTh HCHApeHHUs BOJBI OT TEMIIEPATyphI
KUAKOCTU U IJIOUIAAU €€ NMOBEPXHOCTH; 3JIEKTPU3ALMsI TNl U B3aUMOJCHCTBUE IEKTPUUECKUX
3apsA70B; B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BHU3yaJu3alldsd MAarHUTHBIX I0OJEH
MIOCTOSIHHBIX MAarHWTOB; JI€HCTBUS MAarHUTHOTO IIOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA
AJIEKTPOMArHuTa, CBOWCTBA  3JIEKTPOJBUIATENsl MOCTOSIHHOTO  TOKa):  (OPMYIMpPOBATH
MIpOBEpsieMble TPENOJOKEHUSA, COOUpaTh YCTAHOBKY W3 MPEJIOKEHHOro O00pYIOBaHUS;
OTMCHIBATh X0/ OTIbITA U (POPMYIHPOBATH BHIBOIBI;

—BBINOJIHATH NPSMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBbHOM BIa)KHOCTH BO3/yXa, CHJIbI
TOKa, HANpsDKEHUS C MHCIOJIb30BAHMEM AaHAJIOTOBBIX NPUOOPOB U JATYUKOB (PU3MUYECKHUX
BEJIMYMH; CPABHUBATh PE3yJIbTAThl U3MEPEHUI € YUETOM 3aJJaHHOU aOCOJIIOTHOM MOTPEIIHOCTH;
—TPOBOJUTh HCCJIEIOBAHNE 3aBUCHUMOCTH OJHOW (DU3WYECKOW BEIUYUHBI OT JAPYrod cC
WCIOJIb30BAHUEM MPSIMBIX H3MEpPEHUil (3aBUCUMOCTH CONPOTHUBIEHHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAH IONEPEYHOrO0 CEYEHUS U yIENbHOTO COIPOTUBIICHMS BEIIECTBA NPOBOJHHKA;
CWJIBI TOKAa, MAYILErO 4epe3 IMPOBOJHHMK, OT HANpPSDKCHHWs Ha IPOBOJHHUKE; MCCIEAOBAaHUE
[OCIEIOBATEIbHOIO U MapajuIeJIbHOTO  COEJUMHEHUH  NPOBOAHUKOB):  IUIAHUPOBATh
HCCIIeIOBaHUE, COOMPATh YCTAHOBKY U BBIIOJIHITH U3MEPEHHUs, Cleays NPEAI0KEHHOMY IIJIaHy,
(buKCUpOBaTh PE3yJAbTaThl IOJYYCHHOM 3aBHCHUMOCTH B BHJE TaOnuil M rpaduKoB, AenaTh
BBIBOJIBI I10 PE3YNIbTATAM HUCCIIEIOBAHUS;

—IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUYMH (yAeabHas TeIUIOEMKOCTh BEILECTBa,
CONPOTHUBJIEHUE TPOBOJHMKA, pabOTa M MOILHOCTh 3UIEKTPUUYECKOTO TOKA): IUIAHUPOBATh
U3MEpEHHUs, cOOUPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPeUI0KEHHON UHCTPYKLUH, U
BBIYHCIIATH 3HAYECHHUE BEJIMYNHBI,

—Cc001r0/1aTh NpaBUJIa TEXHUKHU 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYA0BAHUEM;
—XapaKTepu30BaTh NMPUHLUIIBI JEHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMoOpoil Ha MX omucaHus (B TOM 4YHUCJIE: CUCTEMa OTOIUIEHHUS JOMOB, T'MIPOMETp, MapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUMK IEKTPUUECKOW 3HEPTUM, DJIEKTPOOCBETHTEIbHbIE
npuOOpHl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (MPUMEPHI), 3IEKTPUUECKUE MPEIOXPAHUTEINH;
3JIEKTPOMArHUT, O3JIEKTPOJIBUTATENb IOCTOSTHHOTO TOKAa), MCIONb3ys 3HAHHUA O CBOWMCTBax
¢bu3nUecKux SBICHUNA U HEOOXO0UMbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPONCTBA U M3MEPHUTENbHbIE MPUOOPHI MO0 CXeMaM U
CXEeMAaTUYHBIM PHCYHKaM (KHJIKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETP, TUIPOMETD,

ABUTaTC]Ib BHYTPCHHETI'O CropaHus, 3JICKTPOCKOII, peOCTaT); COCTaBJIATH CXCMBbI JJICKTPUICCKUX
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Lenei ¢ Mocie0BaTeIbHbIM U NApAJUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbBIE
0003HAYCHHS HIIEMEHTOB MICKTPUUECKUX LIETIEH;
—IIPUBOJUTH MPUMEPHI/HAXOIUTh MH(POPMAIMIO O MPHUMEpax MPAKTUYECKOTO HCIIOIb30BaHUS
(bu3HUYECKUX 3HAHWH B TIOBCEHEBHOM KU3HU 11 00ecriedeHrs 0€30MacHOCTH ITPU OOPAIICHHUH C
npubopamMu U TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 370pPOBbS M COOIIOJICHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLLEH Cpee;
—OCYIIECTBJIATh TOUCK uH(pOpManuu  (HU3NIECKOTO  cojaepkaHus B cetn MHTepHeT, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CPaBHEHUS JOIMOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaLKIO, KOTOpas SIBJISETCS IPOTUBOPEUHUBOI HIIM MOXKET ObITh HEIOCTOBEPHOM;
—M1CIOJIb30BaTh IPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO JIUTEpaTypy
(Gbu3NYeCcKOro CcoJepXaHus, CIpaBOYHbIE MaTepHalibl, pecypcbl ceTu IHTepHeT; BlaneTh
npuéMaM KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMALMU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;
—Cc03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE COOOIIeHHs, 000011as nHpopmaLnio
U3 HECKOJIBKUX UCTOYHUKOB (PM3MUYECKOTO COJIEp’KaHUs, B TOM YHCJIE MyOJINYHO MPECTaBIIATDH
pe3yabTaThl MPOEKTHOW WIM  HCCIEAOBATENBCKOW  JESATENbHOCTH; IPU 3TOM TI'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBINA anmapar Kypca (PU3MKH, COIMPOBOXKAATh BBICTYILICHHE
MpEe3eHTalNEN;
—IIpY BBITIOJIHEHUH YUYEOHBIX IPOEKTOB M UCCIEOBAHUIN (PU3NUECKUX MTPOLECCOB PACHPEIEIAT
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUM C IIOCTABJICHHBIMH 33/1a4aMH, CJIEUTh 3a BBIIIOJHEHUEM
IUIaHA JEeWCTBUH U KOPPEKTHPOBATH €ro, aJeKBaTHO OLEHMBATh COOCTBEHHbIN BKJIax B
NeATeNbHOCTh  IPYIIbI; BBICTPAWBaTh KOMMYHHKaTHMBHOE B3aMMOJICHCTBHE, POSBIIS
TOTOBHOCTb Pa3periaTh KOHQIUKTHI.

9 KJ1acc
[IpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxaTb CHOPMHPOBAHHOCTH Y
oOyyaromuxcs yMeHuil:
—MWCHOJb30BaTh  MOHATUSA:  CUCTeMa  oOTcuéra, MaTepuajbHas  TOYKa, TPAEKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHWYECKOI'0 JABWXKEHHU, Nedopmanus (yrnpyras, IUIAaCTHYECKas), TpEeHHeE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M NEpPerpy3kH; LEHTP TSKECTH; aOCOIIOTHO
TBEPJI0€ TEJIO, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE; MEXaHMUECKUE KOoJIeOaHHs U BOJIHBI,
3BYK, HH(Pa3BYK M YIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBI UCIYCKaHHs U MOTJIOIIEHUs; anb(da-, 6eta- u
ramMma-Hu3JIydeHus, U30TOIbI, /IEpHAst SHEPIeTHKA;
—pasnuyarh ABJIECHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEWHOE JIBWKEHUE,

PaBHOYCKOPCHHOC HpﬂMOHHHCf/'IHOC JABHKCHUC, CBOGOI[HOG nmaacHue TEJI, PAaBHOMCPHOC
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JIBUKCHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE IBM)KCHHE, KOJeOaTeIbHOE
JIBUKCHHE (3aTyXamollhe W BBIHYXKICHHBIE KOJEOaHUs), pPE30HAHC, BOJIHOBOE JBHXKCHUE,
OTpaKEHHE 3BYyKa, MNPSIMOJMHEWHOE pacHpOCTpaHEHHE, OTPaKCHHWE W MPEJOMIICHHE CBETa,
MOJIHOE€ BHYTPEHHEE OTPaKEHUE CBETa, DPA3JIOKEHHE OelI0oro cBeTra B CIEKTP U CIOXKCHHE
CIICKTpaJIbHBIX HOBCTOB, AUCIICPCHUA CBCTA, CCTCCTBCHHAA PaJUOAKTHUBHOCTb, BO3HUKHOBCHHUC
JIMHENYaToro CIeKTpa HU3JIy4EeHHs) [0 OIUCAHHIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SBICHHE;

—pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY’KarolleM Mupe (B TOM
qUCJIIC (1)I/ISI/I‘ICCKI/IC SABJICHUA B NPUPOAC: NPUIIHMBEI U OTJIMBBI, ABHKXCHUC IIJIAHET CostHeuHOH
CUCTCMBbI, PCAKTUBHOC [JBWKCHHEC JXUBBIX OPraHuU3MOB, BOCHPHUATUC 3BYKOB JKWBOTHBLIMH,
3CMIICTPACCHUC, CECMHUYECKHE BOJIHBI, IOYHaMH, 3XO0, NOBCTAa TCJ, OINTHUYCCKHUEC SBJICHUSA B
npupoje, OHONOTHYECKOE [IeHCTBHE BUAWMOTO, YIBTPA(QHOIETOBOTO M PEHTTCHOBCKOTO
U3ITy4YeHUH; €CTEeCTBEHHBIM paJuOaKTUBHBIM (OH, KOCMHUYECKHE Jy4H, paJuOaKTHUBHOE
HU3JTYy4CHUC MPHUPOJHBIX MHUHCPAJIOB, ﬂeﬁCTBHe paarnOaKTUBHBIX H3Hy‘leHHI71 Ha OpraHu3m
YeJl0BEKa), MPU 3TOM MEePEBOAUTH MPAKTUUECKYIO 337a4y B y4€OHYIO, BBIIENISTH CYIIECTBEHHbIE
CBOMCTBA/MpU3HAKHA (PU3UUECKUX SBJICHHI;

—ONHCHIBAaTh HM3y4YCHHBIC CBOWCTBA TNl W (PHU3MUYECKHE SIBJICHHUS, HUCTOJIB3Yysd (QHU3HUECKHE
BEJIMYUHBI (CPEIHSSI © MTHOBEHHAsI CKOPOCTh TeJia TPH HEPABHOMEPHOM JIBWKCHUH, YCKOPEHHE,
nepeMenieHne, MyTh, YIJIOBas CKOPOCTh, CWJIAa TPEHHS, CHJIA YIPYTOCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO TaJIeHHs, BEC Tella, MMITYJIbC Tella, MMITYJIbC CHJIbI, MEXaHW4ecKas
paboTa ¥ MOIIHOCTh, MOTCHIUAIBHAS JHEPrus Tela, MOTHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHASL DHEPrUsl C)KATOW MPYKWUHBI, KHHETHUYECKAsi DHEPTUs, TMOJHAs MEXaHWYecKas
SHEPrus, MEPUOJ W YacToTa KOJIeOaHWH, JJIMHA BOJIHBI, TPOMKOCTH 3ByKa W BBICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb MPEJIOMIICHHS CpPE/bl); MPH ONHUCAHWH TMPABWILHO TPAKTOBATh
(GU3NYECKUN CMBICIT UCIIOJIB3yEMBIX BEJIIMYMH, 0003HAUCHHS U CAMHUIBI (PU3UUYCCKUX BEIUYHMH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIOIIUE JaHHYIO (PH3MUECKYIO BEIUYHUHY C IPYTHMH BEITUYMHAMH,
CTPOMTH TPaQUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3HUCCKUX BEIINYHH;

—XapaKTepu30BaTh CBOWMCTBAa TeJ, (U3UYECKUE SIBIICHUS M TPOIIECCHI, HCIOJB3YS 3aKOH
COXPaHEHHUs SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHHUS, MPHUHIIMII CYNEPIO3ULIMN CUJI, TPUHIIUI
OTHOCUTENbHOCTH [amunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpAaHEHUS WMIYJIbCa, 3aKOHBI
OTpaXEHUsI U MPEIOMIICHUSI CBETAa, 3aKOHBI COXPAHEHHS 3apsI0BOTO M MACCOBOTO YHCEN MpHU
SJIEPHBIX PEaKIHUAX; MPU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTeMaTH4eCKOe BBIPAKECHHUE;

—OOBICHIATh (PU3UYECKHE MPOIECChl U CBOWCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CHUTYaIui

MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTEpa: BLIABIIATL NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH
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o0bsicHeHUE U3 2—3 JIOTUYECKUX IIAroB C OMOPOil Ha 2—3 M3y4YEHHBIX CBONCTBA (PU3MUECKHX
SABJICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemath pacu€THble 3a/layd (OMHUPAIOIIMECS HAa CUCTEeMY M3 2— 3 ypaBHEHMI), UCHOJIb3YA
3aKOHBI M (HOPMYJBI, CBSA3BIBAIOMIME (PU3UYECKHE BEIMYMHBI: Ha OCHOBE aHAN3a YCIOBHS
3aJaud 3allMCBhIBATh KPATKOE YCIOBUE, BBISBIIATH HEIOCTAIOUINE WM H30BITOYHBIC NaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMEIE JUIS PEIICHUS, MPOBOJANTH PACUETHI U OICHUBATH
PEAUTMCTUIHOCTD TIOJYICHHOTO 3HAUYCHUST (PU3NICCKON BEIIMYUHBL;

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIMTh IMPH MOMOIIH (PU3MYECKHX METOJOB;
UCTIOJNIb3Yysl OTHMCAHWUE WCCIENOBAHMS, BBIICIATH IPOBEPSEMOE MPEIOI0KEHNE, OIEHUBAThH
MPABWIBHOCTh TOPSIKA TPOBEICHUS WCCIEAOBAHUS, JeJaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUH 1 OTIHITOB;

—TIIPOBOJIUTH OMBITHI TIO0 HAOIIOJNCHHUIO (PH3UYECCKHUX SIBJICHUNA WM (PU3UICCKHX CBOWCTB TeIl
(m3ydeHue BTOpOTrO 3akoHa HBIOTOHA, 3aKOHA COXpAHEHHS DSHEPTHH; 3aBUCHMOCTH IIEPHOAA
KOoJeOaHWH TMPYKUHHOTO MasTHUKA OT MacChl TIpy3a W IKECTKOCTH  TPYKUHBI W
HE3aBUCUMOCTh OT aMILIUTY/IbI MAJIBIX KOJIEOaHHU; IPSIMOJIMHEHOE PACIpPOCTPAaHEHUE CBETA,
pasnoxkeHue Oelloro CBeTa B CHEKTpP; M3yuYeHUE CBOMCTB M300pa)Ke€HHUS B IUIOCKOM 3epKalie
W CBOHCTB HM300paXEHHS TMpeaMera B coOuparoiiedl JuH3e; HAOJNIOJCHHE CIUIONIHBIX H
JUHENYaThIX CHEKTPOB M3IIyY€HUs): CaMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 060pyI0BaHUS; OMUCKHIBATH XO/I OIBITA U €r0 PE3YyNbTaThl, POPMYIUPOBATH BHIBOIbI;
—TIPOBOJIUTH MPH HEOOXOAUMOCTU CEPHUIO MPSMBIX M3MEpPEHUH, ONpeaesss cpeiHee 3HAUCHUE
n3MepseMoil BeMYuHbl ((POKYCHOE PACCTOSIHUE COOMparoIiel JIMH3bI); 000CHOBBIBATH BBIOOD
croco0a N3MEepeHHsI/M3MEPUTEITLHOTO TTprOOpa;

—TIPOBOJIUTH UCCIIEJIOBAaHNE 3aBUCUMOCTEN (DM3NYECKUX BEIMYMH C HCIOIb30BAHUEM MPSMBIX
U3MepeHull (3aBUCUMOCTb MTyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHOU
CKOPOCTH; TIeproia KojebaHuii MaTeMaTH4eCKOro MasiTHUKA OT AJMHBI HUTH; 3aBUCUMOCTH YTiia
OTpaXKeHHsI CBETa OT yIJla MaJeHHs W yria MNpeJOMIICHUS OT yriia MaJieHus): IUIaHuPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH PE3yIbTAThl MOTYYEHHON
3aBUCHUMOCTH (PU3MYECKUX BEIUYMH C YYETOM 3aJaHHON MOTPEIIHOCTH W3MEpPEHUNl B BHJE
Tabnui u rpaduKoB, AeTaTh BHIBOJBI IO PE3yabTaTaM HCCIEI0BAHUS;

—TIPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIUYUH (CpefHssi CKOPOCTh M YCKOPEHHE
TeJa MPU PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHUE CBOOOHOTO MaieHus, )KECTKOCTh MPY>KUHBI,
KOO(G(GUIIMEHT TpEeHUs CKOJILKEHUS, MeXaHHdeckas padoTa M MOUIHOCTb, YacTOTa U MEPUOT
KoJeOaHUi MaTeMaTH4eCKOro U MPYKUHHOTO MAsTHHKOB, ONTHYECKash cuja coOuparomein

JIMH3B5I, pa,Z[I/IOaKTI/IBHHﬁ (bOH)I IJIaHUPOBATb HU3MCPCHUS; CO6I/IpaTL OKCIICPUMCHTAJIbHYIO
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YCTaHOBKY U BBITIOJHATH H3MEPEHUS, CICAYsI MPEUI0KCHHONH MHCTPYKIIMH; BBIYUCIISATH 3HAUCHHE
BEITMYHMHBI ¥ aHAJTM3UPOBATH MOTyYECHHBIC PE3YIbTATHI;

—Cc00Ir01aTh MPaBUJIa TEXHUKH 0€30TaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;
—pa3nu4aTh OCHOBHBIC MPH3HAKU H3YYEHHBIX (DM3MUECKUX MOJIEJICH: MaTepuaibHas TOYKa,
a0COTFOTHO TBEPIOE TEJIO, TOYCUHBIN HCTOYHHUK CBETA, JTy4, TOHKAsI JIMH3a, TUIAHETApHAS MOJCITH
aToMa, HyKJIOHHAsI MOJIeJIb AaTOMHOTO SI/Ipa;

—XapaKTepU30BaTh MPHUHIIMITEI JCUCTBUS HW3YUYECHHBIX NPUOOPOB M TEXHUYCCKUX YCTPOMCTB C
OTIOpOM HAa WX OMUCaHUs (B TOM YHCJE: CIUIAOMETp, JATYHKHU ITOJIOKCHHS, PACCTOSIHHUS W
YCKOPEHUsS, pakera, OdXOJIOT, OYKH, IEPUCKOI, QoToamnmapaT, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiibcoHa), WCIONB3ys 3HAHUS O CBOWCTBAX (DHM3MUECKUX
SIBJICHUH ¥ HEOOXO0IMMbIe (PM3UUYECKUE 3aKOHOMEPHOCTH;

—WCIIOJIb30BaTh CXEMBl M CXEMATHYHBIC PHCYHKH W3YYCHHBIX TEXHHYECKUX YCTPOWCTB,
W3MEPUTENBHBIX MPUOOPOB W  TEXHOJOTHMYECKHX TIPOIECCOB TMPH PEHICHWH Yy4eOHO-
MPAKTUYECKHUX 3a/1a4; ONTUYCCKUE CXEMBI I TIOCTPOSHUS M300pKEHHI B TUIOCKOM 3epKajie H
cobuparoIei JIMH3e;

—TIIPUBOJANTH MPUMEPHI/HAXOAUTh HH(POPMAIIMIO O TMPUMEPaX MPAKTHYECKOTO HCIIOIb30BaHUS
(bM3UYECKUX 3HAHUU B TIOBCETHEBHOM JKU3HU /IS 0OeCTICUeHHS O€30TTaCHOCTH TP OOpAIICHUH C
puOOpaMH U TEXHHUYSCKUMHU YCTPOMCTBAMH, COXPAHCHHS 3J0POBbSI M COONIOJCHUS HOPM
JKOJIOTMYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpe/ie;

—OCYIISCTBIIATh TOHMCK HWHpOpManuu (DU3MYECKOTO cojaepkaHuss B ceTd VHTepHer,
CaMOCTOSITEIBHO  (OPMYNIHPYsl  MOMCKOBBIM  3amlpoC, HAXOAUTh IyTH  ONpEACIICHUS
JOCTOBEPHOCTH IMOJTYYCHHON MH(pOpPMAIMK HA OCHOBE UMECIOIIMXCS 3HAHUN M JOIMOJHUTEIbHBIX
HCTOYHHKOB;

—HCIIOJIb30BaTh IIPU BBIMOJHEHUU YYCOHBIX 3aJaHM HAYYHO-TIOMYJIIPHYIO JIMTEpaTypy
(GU3NYECKOTO COJICP)KAHMs, CIIPABOYHBIC MaTepHajbl, pPecypchl ceTu VHTepHEeT, BIaleTh
npuéMaMi KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHMs HH(POpPMAIMK M3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

—C03/1aBaTh COOCTBEHHBIC NMHCBMEHHBIC M YCTHBIC COOOIICHHS HAa OCHOBE MH(pOpMAIMU W3
HECKOJIbKUX HMCTOYHHMKOB (DU3UYECKOTO COJEpKaHUs, MyOIMYHO MPEJICTABISITh PE3yNIbTaTh
MPOEKTHOM WM HCCIENOBATENIbCKON NESITENbHOCTH; TMPU ATOM T'PAaMOTHO HCIIONIB30BaTh
W3YYCHHBIN TMOHSATUIHBIA ammapar W3y4yaeMoro paszaena  (U3NKU u COIPOBOXKAATH

BBICTYIIJICHUC Hpe3eHTaL{HeI>i C y‘IéTOM 0coOeHHOCTEH AyAUTOPpUN CBEPCTHUKOB.
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4, TEMATUYECKOE IINTAHUPOBAHUE

7 kanacc (68 4)

HaumenoBanue

OcHoBHOE coaepKaHue OcHoOBHbIE BH/IbI 1eSITeILHOCTH J/IeKTPOHHBIE
pa3aesioB U
p o0yuaomuxcs o0pa3oBarteib
TEM/KOI"BO Hble pecypchl
4acoB
Paspen 1. @usnka u eé posib B NO3HAHUHU OKPY:Katonero Mupa (6 1)
®uszuka — Hayka o | Pusnka — Hayka O | BeiaBieHue paznnuunii MEXIY
pupoie pUPOJIE. SIBnenus | pusmueckuMu u XUMUYECKUMU
(2 1) MPUPOIBI. npespateHusMu (MC — xumus).
dusnueckue sBiaeHus: | PacmoznaBanme U kilaccudukaiys
MEXaHU4YEeCKHUe, (usnuecknx SBICHUN: MEXaHUYECKHUX,
TEIUIOBHIE, TEIJIOBBIX, AIIEKTPUIECKUX,
AJIEKTPUUECKUE, MarHUTHBIX U CBETOBBIX.
MarHHUTHBIE, Habmogenue u onucanue Gu3ndecKux
CBETOBBIE, 3ByKOBEIE SIBJICHAN
duznueckue dusznueckue OmnpeneneHve 1EHbI JIEJICHUS IIKaJbI
BEJIMYHHBI BeIMUUHBL. MI3MepeHne | u3mMeputensHoro mpuodopa. M3mepenue
(2 1) (bU3UYEeCKNX BETUYHH. | JUHEHHBIX pa3mepoB Ten 51
duznyeckue NpuOOPHI. | IPOMEKYTKOB  BPEMEHH C  YUETOM
ITorpemHocTth IIOTPEIIHOCTEN. B
U3MEPCHHIA. N3mepenne 00bEMa JKUAKOCTH U TBEPAOTO
MexayHnapoaHasi Teta.
HN3mepeHne temnepaTypbl IPU MOMOIIA
CUCTEMA €IUHUIL
JKMJAKOCTHOIO TE€pMOMETpa M JaT4YUKa
TEMIIEPATYPHI.
BrinosiHeHne TBOPYECKUX 3aJaHUN 1O
IIOUCKY CIoco0oB W3MEPEHUS
HEKOTOPBIX dbumznueckux
XapakTEepUCTUK, HAIPUMEP pPa3MEpPOB
MaJIbIX OOBEKTOB (BOJIOC, IIPOBOJIOKA),
yIaJIEHHBIX 00BEKTOB, OONBIINX
pacCcTosiHuM,  MaJiblIX  OPOMEXYTKOB
BpeMeHu. OOCyXJIeHue mnpeaiaracMbIx
crnoco0oB
EcrectBenHo- Kak ¢usuka u gpyrue | BeinBuxenue TUIIOTE3,
Hay4HbI METO]I €CTECTBEHHBbIE  HAyKH | OOBSCHSIONIMX IIPOCTHIEC SIBJICHUS,
MMO3HAHUS HU3YyYaroT NpUPOAY. | HAIIPUMED:
(2 u) EcrectBenHo- — [oyemy OCTaHaBJIMBAETCs
HAy4YHBbII METOJ1 | JABUXKYILEeCs 1o TOPU30HTAIBHOMN
MMO3HAHMS: MOBEPXHOCTH TEJIO;
HaOII0IeHUE, —o4YeMy B JKapKyl TIIOroay B
IMOCTAaHOBKA HAYYHOT'O | CBETJIOM OAEXKJI€ MPOXJIaJHEH, YEM B
BOIIpoOCa, TEMHOM.
BBIABUIKEHHUE THUIIOTE3, HpeI[J'IOX(eHI/Ie c1rroco00B IIPpOBCPKU
TUIOTE3.
SKCIEPUMEHT no
IIpoBenenue HCCJIEIOBaHUS o
MpOBEpPKE TUIIOTES, .
MpOBEpKE  KaKOW-TMOO  THUIIOTE3HI,
0oOBbsICHEHHE .
HaIlpUMep: J1aJIbHOCTh nonéra
Ha0JI10/1aeMOT0
HIapuKa, MyIIEHHOTO TOPU30HTAJIBHO,
sBiaeHus. OnucaHue

(puznyeckux sBICHUN

TeM OoJbIIe, 4YeM OOJbIlIe BBICOTA
ITycCKa.
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C NOMOIIBIO MOJEJIEN IToctpoeHnne  mpocTedIMxX  MOJENEH
(¢u3UYeCKUX SBICHUN (B BUIE PUCYHKOB
W CXEM), HarpuMmep aJicHue
IIPEAMETA; NPSIMOJIMHENHOE
pacnpocTpaHeHHUEe CBETa

Paznean 2. I[lepBonayanbHble CBeJleHUsI 0 CTPOEHNH BellecTBa (5 4)

Crpoenue ATOMBI ® MOJICKyJbI,| HabmrogeHne u MHTEpIpETalus OIBITOB,
BEIECTBA nx pasmepbl. OTBITH,| CBHICTEIBCTBYIOIINX 00 aTOMHO-
(1 q) JIOKa3bIBaIoOIIMeE MOJIEKYJISIPHOM  CTPO€HMHM  BEILIECTBA:
JTUCKPETHOE  CTPOCHHE| OMBITHI C PACTBOPEHUEM Pa3IMUHBIX
BEllleCTBA BEILIECTB B BOJIE.
Ounenka pa3MepoB aTOMOB M MOJIEKYJ C
HCTIOJIb30BAHUEM ¢dbororpadwuii,
MMOJYyYCHHBIX HAa  ATOMHOM  CHJIOBOM
MHKPOCKOTIE (ACM). Onpenenenue
pa3MepoB MaJbIX Tel
HBixenne . JIBrokeHue qacturl | HabGmonenne u O0BSICHEHHE
1 B3aUMOJICH- BEIIISCTBA. CBsi3b | OPOYHOBCKOTO JBIDKCHHUS M SIBIICHUS
CTBHC 9aCTHIL CKOPOCTH  ABWKEHUS | mupPy3um.
BeLIeCTBA 4aCTHIL c | [IpoBenenne u OOBSICHEHHWE OIBITOB 10
(29) TeMIepaTypoil. HaOJIIOJGHUIO  TEIUIOBOTO  PaCUIUpPEHUS
BbpoynoBckoe rasos.
nemwkenue. Jnddyswms. [IpoBenenne m oOBICHEHUE OIBITOB
B3aumoneiictBue o 00HApPYKEHHIO cHIl
YaCTHIL BEIIIECTBA:| MOJIEKYJISIPHOTO TPUTSDKEHUS U
MPUTSKEHUE Y| OTTaJIKUBAHUSA
OTTaJIKHUBAHUE
ArperaTHblie ArperatHbie Omnucanue (c HCIIOJIb30BaHUEM
COCTOSIHUS COCTOSIHMSI BEILECTBA: | IPOCTHIX MoJIeJIei ) OCHOBHBIX
BEIECTBA CTpOEHUE ra3oB, | pa3JiIuduii B CTPOCHUM  Ta3oB,
(2 u) JKUJIKOCTEN U TBEPABIX | KUIAKOCTEU U TBEPABIX TEIL.
(KpUCTAIUTUYECKHUX ) OOBsicHEHHE MaJIOH  COKUMaeMOCTH
TEI. B3auMocCBsI3b | )KUAKOCTEH W TBEPIBIX TEi, OOIBIION

MEX Ty CBOMCTBaMH | COKMMAaeMOCTH T'a30B.
BelleCTB B pa3HbIX | OObsACHEHWEe  coXpaHeHUs  (HOpMBI

arperaTHbIX TBEPABIX TE U TEKYUYECTH KUIKOCTH.
cocTossHUsIX U uXx | [IpoBeeHne OMBITOB, J0Ka3bIBAIOIIUX,
aTOMHO-MOJICKYJISIDHBIM | UTO B  TBEPAOM COCTOSIHUM  BOJbI
CTPOCHUEM. YACTUIIBl HAXOASATCS B CPEeAHEM Jaibliie
Ocobennoctu JIpyT OT Apyra (JIOTHOCTh MEHBIIIE), YeM
arperaTHBIX COCTOSIHUM | B KUJIKOM.

BO/IbI YcraHOBIE€HHE  B3aUMOCBSI3U ~ MEXIY

OCOOEHHOCTSIMH arperaTHblX COCTOSHHM
BOJIBI W  CYHIECTBOBAHHEM  BOJHBIX
opraumamoB  (MC —  Owuonorus,
reorpadusi)

Pa3nen 3. /IBu:keHue u B3aumMoaeicreue teJa (21 4)
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Mexannueckoe MexaHu4deckoe HccnenoBanue paBHOMEPHOTO
JBUKEHHE JIBUO)KEHUE. JBIDKCHUST U OIPEAECICHUE  €ro
(39) PaBroMepHOE Y| IIPU3HAKOB.
HEPaBHOMEPHOE Habnronenue HEPaBHOMEPHOTO
nBrkeHue. CKOpOCTh. | ABMXKEHUS U ONPENEIIEHUE €ro OTINYUM
Cpennsis CKOpOCTb MPH| OT pABHOMEPHOT'O JIBUKEHHUSI.
HEPaBHOMEPHOM Pemenne 3amad Ha ompenelieHHE NyTH,
JIBUOKEHUM. Pacuér| ckopocth M BpEMEHM PaBHOMEPHOIO
yTH u BPEMEHH| IBUKECHMUSI.
JIBHKEHHUS Anamu3 rpaduKOB 3aBUCHUMOCTH IIyTH M
CKOPOCTH OT BPEMEHH
Unepuus, SIBnenne uHepuuu. | OO6bpsiICHEHUE 51 IIPOrHO3UPOBAHUE
Macca, 3akoH WHEpPLUU. | SIBJICHUM, OOYCIOBJIEHHBIX WHEPLUEH,
IOTHOCTE B3aumopeiictBue Ten | HampuMep:  YTO  IPOUCXOAUT  IIpH
KaK IIpUYUHA | TOPMOXKEHUM WM PE3KOM  MaHEBpe
(4) W3MEHEHHUs] CKOPOCTH | aBTOMOOWIIS, rouemy HEBO3MOYKHO

IBYDKEHUSI TEIL.
Macca  kak  mepa
WHEPTHOCTH TEena.
IInoTHOCTEL BelecTna.
CBs3p IUIOTHOCTH C
KOJIMYECTBOM
MOJIEKYJI B €JIMHUIIC
00BEMa BerecTBa

MTHOBEHHO TIPEKPATUTh JIBM)KCHUE Ha
BEJIOCHUIIC/IC NJIN CaMOKATe | T. 1.
[IpoBenenue u a”HaIm3 OIBITOB,
JEMOHCTPUPYIOIIUX HW3MEHEHUE CKOPOCTH
JBYKCHHS Tella B pe3ysibTare JICHCTBHS Ha
HETO JPYruX Tell.

Pemienne 3amau Ha ompeneneHHWE MAacCChI
Tena, ero 006bEMa M IIIOTHOCTH.

IIpoBenenue u a”HaInu3 OIBITOB,
JIEMOHCTPHUPYIOITNX 3aBHCUMOCTD
W3MEHEHHUs CKOPOCTHU Tejla OT €ro Macchl
Npyu  B3auMOJIecTBUM Tel. M3mepenue
Macchl TeJa Pa3IUYHBIMH  CIIOCOOAMH.
OrnpeneneHue TUIOTHOCTH Teja B pe3yibTaTe
M3MEPEHHMS €r0 MacChl M 00bEMa

Cuia. Bungsl cun
(14 9)

Cuna
XapaKTEepUCTHKA
B3aUMOJCHUCTBUSI  TEII.
Cunma ynpyroctu wu
3aKOH I'yka.
NU3mepenue cuibl C
IIOMOIIBIO
JIMHAMOMeETpa.
SIBneHHE TATOTECHUS H
cuna Tsokectn. Cuna
TSDKECTH Ha JIPyrux
mwiaHeTax. Bec Tena.
HeBecomocTs.
CnoxxeHue cuil,
HaIlpaBJIEHHbIX o
OJIHOM PSAMOM.
PaBHOzelicTBYrOIIAsA
cuwi. Cuna  TpeHwus.
TpeHue CKONbXEHUS U
TpeHue mnokos. Tpenue
B IIPUPOJIE U TEXHUKE

KakK

I/I3yquHe BSaHMOHeﬁCTBHH KaK IMIPpHUYHUHbI

W3MEHCHHUS CKOPOCTH Te€la WIA €ro
nedopmarmu. Onucanue peaTbHBIX
CUTYyaIU B3aUMOJICHCTBUS TEI C

IIOMOIIBIO MOJieJIel, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CUJIBI.
Nzyuenue CHITBI YIOPYTOCTH.
HccnengoBanue 3aBUCUMOCTU  CHJIBI
YIOPYrOCTH OT YIAJIUHEHUS PE3UHOBOTO
HIHYypa WA OPYKHUHBI (C MOCTPOCHUEM
rpaduka).

AHanmu3 NpakTUYECKUX CHUTyaluui, B
KOTOPBIX MPOSIBISAETCA JECUCTBUE CHIIbI
YOpPYrocTu (ynpyroctb Ms4a,
KpPOCCOBOK, BETOK JIEpeBa U JIp.).

AHanu3  chTyalui, CBS3aHHBIX C
sBiieHUeM  TsaroteHus.  OObsicHeHUe
OpOUTAaTBFHOTO  JBMIKEHHS IUJIAaHET ¢
HCTHOJIb30BAHUEM SIBJICHUS TATOTCHUA U
3akoHa uHepruu (MC — acTpoHOMUS).
HN3mepenue Beca Tema € MOMONIBIO
JIMHAMOMETpA. OOocHOBaHHE  PTOTO
croco6a u3MepeHus.
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AHanu3z ¥ MOJAEIMPOBAHUE SIBJICHUS
HEBECOMOCTHU. DKCHepUMEHTAILHOE
MOJIydYEHUE IIpaBUJIa CIO0XKEHUS CHJI,
HAIPaBJICHHBIX BJOJIb OJHON IIPAMOM.
Omnpenenenue BEJIUYUHBI

PaBHOACHUCTBYIOIIEH CHUIL.

I/I3yqu1/Ie CHJIbI TPCHUSA CKOJILXKCHUA U
CHJIbI TPCHUA ITOKO.

HCCHGI{OB&HHC 3aBUCHUMOCTH CHUJIbI TPCHHUA
OT CHJIbI JOaBJICHUA H CBOYCTB TPYWIUXCA

IIOBEPXHOCTEHN.

AHanM3  NPaKkTHYECKUX  CUTyallu#d, B
KOTOPBIX IPOABIIACTCA JCHUCTBHUC  CHUJIbBI
TPEHMs,  HUCHOJBb3YIOTCS  CIOCOOBI €€
YMCHBIICHUA WJIN YBCIWMYCHHA (KaTaHI/Ie Ha
JIbIKaXx, KOHBbKAax, TOPMOIKCHHE
aBTOMOOMIIA, HCIOJIL30BaHUE
INOAIIMITHUKOB, IIJTaBaHUEC BOJHBIX

XKUBOTHBIX U Ap.) (MC — Guomnorus).
Pemenue 3a1a4 ¢ ucnoyb3oBanueM (Gopmyi
JUIs  pacdyéra  CHJIBI  TSDKECTH,  CHIIBI
YIIPYTOCTH, CHJIBI TPEHHS

Pa3nen 4. JlaBjeHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB (21 4)

JlaBneHwue. JlaBneanme. CnocoObl | AHaM3 ©W OOBSICHECHHUE OIBITOB U
[Mepemaua YMCEHBIITCHUS W | IPAKTHYECKUX CHUTYyaIldii, B KOTOPBIX
JTaBJICHUS YBEITUYCHHUS MIPOSIBIISICTCS CHJIA JTABJICHUS.
TBEPABIMU Telamu, | AaBiieHus. JlaBnenune | OO0cCHOBaHME CHOCOOOB YMEHBIICHUS U
KUJTKOCTSIMH U rasa. 3aBUCUMOCTh | YBEITUUYCHUS JTaBJICHUS. Nzyuenue
razaMu JIaBJICHUsI ~ ra3a  OT | 3aBUCHMOCTH JaBJICHUS ra3a oT oO0bEMa
(3 1) 00Béma U | TeMIIepaTyphl. I/IsyquH? 0cOoOeHHOCTEH
TEMIIEPaTyPHhI. rnepeaayd JaBIICHUS TBEPABIMU TeEJIaMHU,
Ilepenaua NaBIEHUA | KUAKOCTAMUA W razamMu. (OOocCHOBaHHE
TBEPIABIMHA TeJIaMH, | Pe3YyJIbTaTOB  OIBITOB  OCOOCHHOCTSIMH
KUJTKOCTSIMH U | CTPOSHHMS BEIICCTBA B TBEPIOM, KHUIKOM
ra3aMm. 3akon | U Ta3000pa3HOM COCTOSIHUSIX.
IMackans. DKCHEepUMEHTAIIbHOE
ITaeBMaTuueckue JI0Ka3aTeabCTBO 3akoHa Ilackains.
MallrHbI Pemienne 3amau  Ha  pacuér
JIaBJICHUS TBEPIOTO TEa
JlaBnenue 3aBUCHMOCTh JaBieHuss | McciaemoBanne 3aBUCHUMOCTH  JIaBJICHHS
KUJKOCTH KUJTKOCTH OT JKUJIKOCTA OT TIyOUHBI MOTPYKEHHUS U
(5 1) rITyOUHBI TUIOTHOCTH YKHUJIKOCTH.
MOTPY>KEHUS. HaGmronenue u 00BSICHCHHE
I'mapocraTuyueckuii TUJIPOCTATUYECKOTO TapaJoKcaHa OCHOBE
rmapamaoKc. 3akoHa [lackars.
Coobmaroruecs N3yueHne cooOLaromumxcs cocy10B.
COCYBIL. Pemenne 3amau Ha pacu€r AaBIEHUS
I'mapaBaudeckue JKUIKOCTH. OObsicHEHNE MPHUHIINTIA
MEXaHU3MBI JEHCTBUS TUIPABINYECKOTO Mpecca.
Ananmu3z u OOBSICHEHHE MPAKTHUYECKUX

CUTYallUi, TEMOHCTPUPYIOLINX MPOSBICHHUE
JIaBJIEHUs] KHUJIKOCTH M 3akoHa [lackans,
HalpuMep NpOIECCOB B OpraHu3Me Npu
riyookoBogHoM  HelpsHUM  (MC — —
Ononorus)
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AtmocdepHoe
JIaBJICHUE

(6 )

Atmocdepa 3emun u
arMocdepHoe
nasnenue. IIpuunHbl
CYIIECTBOBAHMS
BO3IYIIHON OOOJIOYKH
3emutn. OmnbIT
Toppuuennu.
HN3mepenue
aTMoc(hepHOTro
TTaBJICHUS.
3aBHCUMOCTH
aTMoc(epHOro JaBICHUS
OT BBICOTHI

HaJl ypOBHEM  MOpS.
[Tpubopsr TS
M3MEpeHus
atMocdepHOro
JTABJICHUS

DKCIEpUMEHTAIBHOE oOHapyKeHue
atMocepHOro JaBjieHUs. AHAIU3 H
OOBSCHEHUE OMBITOB U MPAKTUUECKUX
CUTyallMii, CBSI3aHHBIX C JEWCTBUEM
aTMOC(hEpPHOTO JaBIICHUSI.

OObsicHeHne CyLIECTBOBaHUS
atMocdepbl Ha 3emMie W HEKOTOPBIX
IUIAaHETaX WIH €€ OTCYTCTBUSA Ha
npyrux 1uiaHetax u Jlyme (MC —
reorpadus, aCTpPOHOMHUS).

OOBbsicHEeHHE W3MEHEHHUS IUIOTHOCTHU

JleiicTBUE XKUIKOCTH
W ra3aHa
MOTPYKEHHOE B HUX
TENO

(7 @)

JleficTBUE XKUIKOCTHU U
raza Ha NOIPY>KXEHHOE
B HUX TEJIO.
BriTankusarommas

(apxumenoBa) cuJa.
3aKkoH Apxumena.
IlnaBanue TeJl.
BozayxonnaBanue

armocdepsl c BBICOTOM u
3aBUCUMOCTHU atMoc(epHOro
JTaBJICHUS OT BBICOTEL.

Pentenue 3a1ad Ha pacdér
arMocdepHoro JTaBJICHUS.
N3yuenue YCTpOICTBa
OapomMeTpa-aHepouia
DKCNepUMEHTaIbHOE oOHapyXeHHne
NefCTBUA )KUJIKOCTH u raa Ha

IOI'PY>KEHHOE B HUX TEJIO.
OnpeneneHue BBITAJIKUBAIOIICH CHIIBI,
JICUCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE
B ’KUJIKOCTD.

[IpoBenenne m OOCYXKIACHUE OMBITOB,
JIEMOHCTPHUPYIOIIINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHUJIbI, JTE€UCTBYIOIIEH
Ha TEIO0 B JXUIKOCTH, OT OOBEMa
NOrpyKEHHOU B KHUJIKOCTh YacTH Tejia
M OT INTOTHOCTH KUIKOCTH.
HccnenoBanne 3aBUCHMOCTH Beca
Tena B BOJE orT 00BéMa
MOTPY>XKEHHOU B KUIKOCTh YacTH
Tena.
Pemenwne
3aKoOHa
IJIaBaHUA

3alady  Ha IIPUMEHEHHE
ApxuMena U yCJIOBUA
ten. KoHcTpyupoBanue
apeoMeTpa UM KOHCTPYHUPOBAHHE
JIOJIKHU u orpesieIeHrue eé
rpy30n0abEMHOCTHU

Pa3znea 5. Padoran

MOUIHOCTD. JHeprus (12 4)

PaboTa u MOIIHOCTh
3w

Mexanunyeckasi padora.
MoiHocTh

OKCNEPUMEHTAIBHOE OIpeeIeHne
MEXaHUYeCKOW paboThl CHJIBI TSHKECTH
IpU MaJCHUU TeJla U CUJIBI TPEHUS IIPU
PaBHOMEPHOM IIEPEMELICHUU TeJla 110
TOPU30HTAIbHON IIOBEPXHOCTHU.

Pacuér momHOCTH, pa3sBUBaeMoON IIpuU
noasEMe 1o JiectHune. Pemenne 3anau
Ha pacuéT MEXaHU4YecKod paboTel U
MOILIHOCTH
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[IpocTeie MEXaHU3MBI

(5 1)

IIpocTthie MeXaHU3MBI:
pbI4ar, OJIOK,
HAKJIOHHAsI IUIOCKOCTb.
IIpaBuino paBHOBecHs
ppruara. IIpumeHeHue
IpaBujla PaBHOBECHUS
pplyara K  OJIOKY.
«30710TOE  TPABUIIO»
MEXaHUKHU. KILJ
IIPOCTHIX MEXAHU3MOB.

Onpenenenue  BBIUTPHIIA B CHIIE
IIPOCTBIX MEXaHU3MOB Ha IpUMEpE
pbluara, MTOJIBM>KHOTO "
HEIIOJBIDKHOTO OJIOKOB, HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue ycioBUsl paBHOBECHS
peryara.  OOHapy’>KE€HME  CBOICTB
IIPOCTBIX MEXAHU3MOB B PA3JIMYHBIX
WHCTPYMEHTAX U MPUCIIOCOOICHUSIX,
HCTIOIB3YEMBIX B OBITY

IIpocThie MexXaHW3MBI | U TEXHHUKE, a TaKKe B JKHUBBIX
B ObITy U TexHuUke. | opranmdmax (MC — Owuosnorus).
Yy
Peraaru B Tene | DKCIePUMEHTATPHOE — JOKA3aTelIbCTBO
YyeJIoBeKa paBeHCTBa paboOT TIpU HOPUMEHCHHUU
MPOCTHIX MEXaHU3MOB.
Omnpenenenue KIT[ HaAKJIOHHOM
TUTOCKOCTH.
Pemenvie 3aa4 Ha TIpUMEHCHHE MpaBUIIA
paBHOBecus pbruara nHa pacuér KII/]
Mexanudeckas Kunetnueckas u | DKCTEpUMEHTANbHOE OTPENCIICHIEC
SHeprus HOTEHIHATbHAST M3MCHCHUS KHHETHYCCKOM u
(4 ) SHEprus. MOTEHIHMAILHON SHEPrUU Tea TPH ero
TpeBparenne oxHoro | CKATHIBAHUU 1O HAKIOHHOH MIIOCKOCTH.
BHIA  MEXaHHUYECKOi DopmynupoBaHUE Ha OCHOBE
SHeprum B  gpyroii. | UCC/CNOBAHMA  3aKOHA  COXPAHEHHUS
3aKOH COXpaHEHHS W MEXaHUYECKOU SHEPTHUH.
M3MCHEHHUS SHEPTHH B OOcyxJeHue TrpaHUl] MPUMEHUMOCTH
MeXaHMKe 3aKOHA COXPAHEHUS SHEPTUH.
Pemienue 3amay ¢ HMCHOJB30BAaHHEM
3aKOHA COXPaHEHUsl SDHEPTUHU
Pe3zepBHoOe Bpems (3 1)
JI y
8 kuacc (68
HanvenoBanne OCHOBHOE cofepkaHHe OCHOBHBIE BHIBI AeSATEIbHOCTH D1eKTPOHHbIE
pasaeios u o0yyamouuxcs o0pa3oBareib

TeM/KO0JI-BO

HbIe Pecypehl

4acoB
Pa3nen 6. TemnoBbie siByienus (28 4)
CrpoeHne OcHoBHBIC TIONIOKeHUsT | HaOmronenne u MHTepnpeTalus OmbITOB,
. MOJIEKYJISIPHO- CBUETEIHCTBYIOIINX 00 aTOMHO-
1 CBOMCTBA KUHETHYeCKOU MOJIEKYJISIPHOM  CTPOCHHHU  BEIleCTBA:
BelllecTBa Teopuun CTPOCHHUS | ONBITBI C PAacTBOPEHHUEM  PA3IUYHBIX
7 BEIICCTBA. BEILIECTB B BOJE.
4) acca M pasMCpHL | Perrennie 3aga4 = MO OIEHHWBAHMIO
4TOMOB KOJIMYECTBA QATOMOB WJIM MOJEKYJ B
U MoJseKys. OTBITH, eINHHIIE OOBEMA BEIIECTBA.
HHOATBCPKTAIOMINC AHanu3 TeKcTa JpEeBHUX AaTOMHCTOB
OCHOBHELIC (Hanpumep, GpparmeHTa
HOJIOKCHHA 1moaMblI JIykpenus «O nipupojie Beliei»)
MOJICKYJIAADHO- C U3JIO)KEHWEM OOOCHOBAaHUN ATOMHOU
KMHHGTquCKOH IEOPHH. | ryrore3sl (cMbICTIOBOE YTeHue). O1gHKa
OJC/IN TBCpAOToO, €IUTEIBHOCTA ITUX OOOCHOBAHUIL.
KUJIKOTO OBsICHEHHE OpPOYHOBCKOTO JBHXKEHMS,
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COCTOSTHHUH
BEIIICCTBA.
Kpucrannnueckue

u amop¢HbIe TBEpABIC
Tela. OO0BsIcHeHHE
CBOICTB ra3os,
JKUJKOCTEN U TBEPIBIX
TeII Ha OCHOBE
MOJIOKCHUM
MOJIEKYJIIPHO-
KWHETUYECKONH TEOPHH.
CmauuBaHue u

KalmuJUUIAPHBIC SABJICHUA.
TemnoBoe pacmmupeHue
U c)KaThe

W pa3jIM4ui MEXKJy HHMHU Ha OCHOBE

MOJIOKEHUM _ MOJICKYJISIPHO-
KUHETUUYECKOI TEOpUH CTpocHHS
BEILIECTBA. OBsCHEHUE OCHOBHBIX

pa3inyuii B CTPOCHUH Ta30B, KUIAKOCTEU
U TBEPABIX TEJI C MCIOJIb30BAaHUEM
MOJIOKEHUU MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUU CTPOCHUSI BCIIECTBA.
IIpoBeneHue OMBITOB IO BHIPAIIMBAHUIO
KPUCTAJUIOB  [OBApEHHOM COJMU WU
caxapa.
IIpoBenenue u OOBICHEHHE OIBITOB,
JIEMOHCTPUPYIOIIUX KalWLISIPHBIC
SIBJICHUS U SIBJICHUE CMauyUBaHUS.
OO0bsacHenue ponu KalWJJIIPHBIX
SIBIICHUW IS TIOCTYIUICHUS BOJBI B
opranusm pactenuii (MC — Ouosnorus).
alJroIeHue, TPOBEJCHUE U OOBICHEHHUE
OTNBITOB TI0 HAOJIOJICHUIO TEMJIOBOTO
pacllupeHuss  Ta30B, OJKUAKOCTEH H
TBEPJIBIX TEII.
OObsicHeHHne COXpaHEHHUsI 00BbEMa
TBEPIBIX TEJ, TEKY4YECTH KHUJKOCTH (B
TOM YHCJIe, PAa3HUIIBI B TEKYy4YECTH IJIs
F[a?,HHx JKUJIKOCTEN ), TaBJICHUS Ta3a.
poBesieHuEe OTIBITOB,
JIEMOHCTPUPYIOIITUX 3aBUCHUMOCTh
JIaBJICHUSI BO3JyXa OT ero o0béMa u
HArpeBaHUs WIH OXJAXJICHUS, U UX
OOBSCHEHHE Ha  OCHOBE  aTOMHO-
MOJIEKYJIIPHOT'O YUECHUS. Ananmus
MPAKTUYECKUX CHUTYaIlud, CBSI3aHHBIX CO
CBOMCTBAaMH  Ta30B, JKUOKOCTEH U
TBEPABIX TEJI

TenaoBbie
MPOIIECCHI

(21 1)

Temneparypa. CBs3b
TeMOepaTypsl CO
CKOPOCTBIO TEIJIOBOTO
OBIOKEHUST YaCTHIL.
BuyTpeHHss1 sHEpTHS.
CrocoObl UBMEHEHUS
BHYTPEHHEH YHEPTrUm:
Tenjionepeiaya u
COBEpIIICHHUE PAOOTHI.
Bunaer
TernJIoNepelaun:
TETJIONPOBOHOCTbD,
KOHBEKIIUS, U31yYEHHE
KomuuectBo

TEIUIOTEL. Y IeIbHas
TEILIOEMKOCTb
BEINIECTBA.
TemrooOMeH 1
TEIIOBOE PaBHOBECHE.
YpaBHEHHE TENIJIOBOTO
Oastanca.

IInaBnenue n
OTBEpJIEBaHUE
KPUCTAJUTUYECKUX
BeNIeCcTB. Y AelIbHas
TEIUIOTA IIJIaBJICHHUS.
[TapooGpa3oBanue

U KOHAEeHCcaIHs.
Hcnapenue. Kunenue.

OO0ocHoBaHue MpaBUiI M3MEpEeHus
TeMIepaTyphl.
CpaBHeHue Pa3IUYHBIX CIOCcO00B

VM3MEPCHHS W IIKaJ TeMIepaTyphl.

HaOmroneHne W OOBICHEHHE ONBITOB,
JICMOHCTPHUPYIOIIHX N3MEHEHUE
BHYTPCHHEH 3HEPIHHU TeJla B pe3yJibTaTe
TeIuIonepeay M pabOThl BHEIIHUX
cwi. HaOmronenue w  0oOBSICHEHHE
OIBITOB, OOCYXJCHHE MPaKTHYCCKUX

CUTYyalui, JIEMOHCTPHUPYIOIIUX
pa3nIuyHble  BUIBI  TEIUIOIIEpeIayu:
TEIJIONPOBOIHOCTD, KOHBEKIIHIO,
U3IIy4YeHUE.

HccnenoBanue sBIEHHUS TeNI00OMeHa
MPpU CMEUIUBAHUU XOJIOJHOM U ropsiuei
BOJBI.

HaOnronenue ycraHOBIIEHHS TETJIOBOTO
paBHOBECcUs  MEXAy  Tropsiueit u
XOJIOJHOU BOJIOH.

Ormnpenenenne (M3MEpPEHUE) KOJIMYECTBA
TEIUIOTHI, TIOJIly4YeHHOTO BOJION TIpH
TeNJI000MeHe c HarpeTbIM
METAJUTUYECKUM ITUITUHIPOM.
Omnpenenenne (MU3MEpPEHUE) yIEIbHOM
TEIJIOEMKOCTH BellecTBa. Pemienue
3a/1a4, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI U TeTJIOEMKOCTHU
MIpU TEIUI00OMEHE.
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VY nenpHas Temnora
mapoobpazoBaHUsl.
3aBUCUMOCTh
TEeMIIEpaTypbl KUTICHUSI
oT atMocdepHOro
JaBJieHUs. Biia)xHOCTh
BO3/yXa.

DHeprus TOIUIUBA.

VY nenbHas Temnora
CrOpaHusl.

[TpuHIUNIBE paOOTHI
TETJIOBBIX
asurareneit. KIT
TEIJIOBOT'O JBUTATEJIS.
TenmoBble ABUTATEIN
U 3aIura
OKPY>Karolle Cpeibl.
3aKOH COXpaHEHUs U
MpeBpaIieHus
SHEPTHUH B
MEXaHUYECKUX U
TEIUIOBBIX IPOIIeccax

AHanu3  cuUTyauuil — IPaKTHYECKOIro
HMCTOJIB30BAaHUSI  TEIUIOBBIX  CBOWMCTB
BEIIECTB M MAaTepUajoB, HampuUMep B
LensIx SHEProcOepeKEHUA:
TEeIJION30JIAIIUSI, DJHEprocoOeperarmme
KPBIIIN, TEPMOAKKYMYJIATOPHI U T. .
HaGOnionenue sBneHuil wucnapeHus U
KoHJeHcau. MccnenoBanue mporecca
WCHApEeHUs]  PA3JIUYHBIX  KHUIKOCTEH.
OObsicHEHuE SIBJICHUM uCHapeHus U
KOHJICHCAIlMM Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUECHHSI.

Ha6mronenue m oOBsICHEHHE TIpollecca
KUTICHHSI, B TOM YHCJIE 3aBUCHUMOCTH
TeMIIEpaTypbl KUIICHUS OT JaBJICHUS.
Omnpenenenue (u3mepeHnue)
OTHOCHUTEIBHON BJIAKHOCTH BO31IyXa.

HaGmonenue miporniecca  mJIaBJICHUS
KPUCTAJUTAYECKOTO BEIIECTBA,
HaIIpUMeEp JIbJA.

CpaBHEHME  TIPOLECCOB  IJIABJICHUS

KPUCTAJUTMYECKUX TEJI W Pa3sMsITYCHUs
MPU HarpeBaHUHU aMOP(PHBIX TEJI.
Omnpenenenne (U3MEpeHUE) YyACTbHOMU
TEIUIOTHI TU1aBjJeHUs Jbaa. OO0bsicHeHne
SIBJICHUU TUIaBJICHUSI U KPUCTAJUIU3ALIUU
Ha OCHOBE AaTOMHO-MOJIEKYJISPHOTO
yueHus. Penrenue 3agad, CBsI3aHHBIX C
BBIYHCJIICHUEM KOJIMYECTBA TEMJIOTHI B
npoieccax Teruionepeaadyun npu
IUIaBJICHUU u KpUCTaJTA3AIUH,
HCIIAPECHUH U KOHJICHCAIIUH.

AHanu3  cuUTyalMii  OpaKTHYECKOTO
NPUMEHEHUs SIBJICHUM TMJIaBJICHUS U
KpUCTaJTU3aIUH, HarnpuMmep,
MOJIyYeHHE CBEPXUYHMCTBIX MaTepHuayioB,
coJieBas I'pejika u Jp.

Anammm3z  paboTtel U OOBICHECHHE
MIPUHIIUTIA JIeHCTBUSI TEIJIOBOTO
JIBUTATEJIs.

Bpruncinenne  KOJWYECTBA  TEIUIOTHI,
BBIICIISTFOIIIETOCS npu CrOpaHuu

pa3iuyHbIX BUAOB TorutnBa, u KIIJ]
JABUTATEIIA.

OO6cyxnenue SKOJOTUUECKUX
MOCJIEACTBUI HUCMOJIb30BAHUS
JIBUTATee BHYTPEHHETrO CrOpaHus,

TEIMJIOBBIX UM  TUAPOAIEKTPOCTAHIIUMN
(MC — skonorusi, Xumusi)

Pa3zpnen 7. DiiekTpuyeckne 1 MAarHuTHbIe siBjaeHus (37 4)
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DNEeKTPUUYECKUE DnexkTpu3anus ten. | HaOmionenue M mpoBeAEHHE OIBITOB MO
3apsibl. JBa pona | JeKTpu3aluu Ten npu
3apspKEeHHBIE Tella AIEKTPUUECKUX COINPUKOCHOBEHUM U UHJIYKIIUEH.
U UX 3apsiJIOB. HaGmronenue " 0OBSICHCHUE
B3aUMOJICHCTBHE BzaumoneiicrBue B3aMMOJICHCTBHUS OJTHOUMEHHO "
(7 9) 3apsKEHHBIX TEJI. | Pa3HOMMEHHO 3aps)KEHHBIX TEJl.
3axon Kyiona. OO6pbsicHeHue MNpUHOUIIA  JEHUCTBUA
DJIeKTpUUECKOe anekTpockomna. OObSICHEHUE  SIBICHUI
ToJie. Mpunnun AJIEKTPHU3ALIMU TIPU COMPUKOCHOBECHHUU TEJ
CYNEepPIIO3UITUN U UHAYKIUEHW C  HCIOJIb30BaHUEM
AIEKTPUIECKUX 3HAHUM O HOCHUTEISAX JJIEKTPUUECKUX
none. Hocurenu 3apsZIOB B BEIIECTBE.
JIEKTPUUECKHUX Pacnio3naBanve u 0OBsICHEHHE SIBICHUU
3apsiIOB. AJIEKTPHU3AIIMU B 110 BCEJIHEBHOM >KU3HU.
DeMeHTapHbIN HaGmtonenne n 00bICHEHHE OMBITOB,
AIEKTPUUESCKUMN WUTIOCTPUPYIOIMINX 3aKOH COXpaHEHU S
3apsi. AJIEKTPUUECKOTO 3apsaa.
CtpoeHnune aroMa. HaOnronenue omeITOB 1O
ITpoBogHUKHN U MOJEITUPOBAHUIO CUJIOBBIX JIMHUH
JIUDJICKTPUKH. AJIEKTPUYECKOTO TIOJIS.
3aKOH COXpaHEHUs HccnenoBanne nercTBUSL DIEKTPUUECKOTO
AIIEKTPUIECKOTO TOJIS HA TIPOBOJHUKH U JTUDJIEKTPUKH
3apsiia
TTocTossHHEBII OnexkTpuueckuii  TOk. | HaGmoneHne pa3muaHbIX BUIOB ICHCTBUS
JNEKTPUYECKUNUTOK | Y CIIOBUSA SJIEKTPUYECKOTO TOKa U OOHapy>XeHUe
(20 9) CYIIIECTBOBAHUS 3TUX BHUIOB JEUCTBUS B IIOBCEIHEBHOU
JJIEKTPUYECKOIO0 TOKA. | )KU3HU.
HWctounuku COopka ¥ WCHOBITAHUE DICKTPUUECCKOUN
MOCTOSTHHOT' O TOKA. | IeNH ITOCTOSTHHOI'O TOKA.
JleiicTBusI HN3mepeHune criibl TOKa aMIepMETPOM.
3JIEKTPUYECKOTO  TOKa N3smepenue 3JIEKTPUYECKOIO
(TemoBOE, HaIPSHKEHUS BOJIBTMETPOM.
XUMHUUYECKOE, [IpoBenenne u OOBSICHEHHUE OMBITOB,
MarHUTHOE). JIEMOHCTPHUPYIOILINX 3aBUCUMOCTh
DeKTpUYecKuil TOK B | YICKTPUUECKOrO CONPOTHUBJICHUS

JKUJIKOCTSX U Ta3ax.
OJeKTpuyecKas Uenb.
Cuna TOKa.
DJIeKTpUUECKOE
HAIpsHKEHUE.
ConpoTuBiicHUE
MIPOBOJTHHKA.

Y nenbHOE
COINPOTHUBIICHUE
BemecTBa. 3akoH Oma
JUIL  y4JacTKa ILIeIH.
ITocnenoBarensHOE

u MapajuieNIbHOE
COEJINHEHUE
MPOBOJIHUKOB.

Pabora wu MomHOCTH
SJIEKTPUYECKOIO  TOKa.
3akoH Jxoynsa—

INpOBOJHHKa OT €ro MJIHHBbI, ILI0IIaIn
IIOIICPCYHOI0O CCUCHMA U MaTCpHrala.

HccnengoBanue 3aBUCUMOCTHU CHUIIBI TOKa,
IIPOTCKArOIICTO ucpe3 pe3ucTop, oT

COIIPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS
Ha pe3UCTOpe.

ITpoBepka MpaBuja CJIO>KEHUSI
HaIpsDKEHUW [OpU  MOCIEA0BaTEIIbHOM
COE€UHEHNHU JBYX PE3UCTOPOB.

[IpoBepka mpaBuiia MJisi CUJIBI TOKa MpHU
napajieIbHOM COE€IMHEHUHU PE3UCTOPOB.
AHalM3 cUTyalMi IOCJIe10BaTeIbHOTO U
NapajieIbHOr0 COeJUHEHUSI TPOBOJHUKOB
B JIOMAIIHUX JIEKTPUYECKUX CETAX.
Pemienne 3amad ¢ HCHOJIB30BaHUEM
3akoHa Oma wu  dopmyn  pacuéra
AIIEKTPUYECKOTO  CONPOTHUBJIEHUS  IpHU
MIOCJIEIOBATEIbHOM M TapaJuieJIbHOM
COEJIMHEHUU TTPOBOJHUKOB.
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Jlenua.
DJIEKTPOIPOBOAKA
MOTpeouTEN
IEKTPUUECKOMN

SHEpPruu B OBITY.
Kopotkoe 3ambikanue

nu

Omnpenenenue pabOThl  AIEKTPUYECKOTO
TOKa, MPOTEKAIOIIEroYepe3 pe3ucTop.

Onpenenenue MOIIIHOCTH
ANIEKTPUYECKOTO TOKA, BBIICISIEMON Ha
pe3ucrope.

Wccnenopanne 3aBUCUMOCTH CHIJIBI TOKa

yepes JIAMIIOUKY OT HAIIPsKEHUs Ha HEW.
Omnpenenenue KI1JI narpeBarens.

HccnenoBanue mnpeoOpa3oBaHUsI SHEPruu
IIpU NIOABEME IPy3a’IEKTPOBUTATEIEM.
OObsicHEeHHe ycCTpoiicTBa U NPUHLMIA
JICHCTBUSA JOMAIITHUX
AJIEKTPOHArpeBaTEIbHBIX MPHUOOPOB.
OObsicHeHHne NPUYUH KOPOTKOTO
3aMBIKaHUAsI W TMpPUHINNA JASUCTBUS
IUTAaBKUX MPEIOXPAHUTEIICH.

Pemenue 3amay ¢ HMCHOJIB30BaHUEM
3akoHa J[xoyns—Jlenma. HaGmronenue
BO3HUKHOBEHMS BJIEKTPUUECKOTO TOKa B
JKUIKOCTH

MaruutHsle ITocTossuubie Uccnenosanue MarHuTHOT'O
SIBJIEHUS MAarduThL. B3aUMOJENCTBUSA MOCTOSHHBIX MAIHUTOB.
(6 1) B3aumonericteue N3yuenue MAarduTHOT'O TIOJIST
ITOCTOSTHHBIX IMOCTOSTHHBIX MarHuToB apu 150.4
MAarHuTOB. OOBETMHCHUHU U PA3JICIICHUU.
MarautHoe nojsie. | [IpoBeneHue OMBITOB MO BU3YyaIW3AUA
MaraunTtHOEe [oJIE | MOJIA MOCTOSHHBIX MAarHUTOB.
SeMmin 171 ero | 3yueHue sABIE€HUS HaMarHWYUBAHUS
3Ha4YEHHUE JI )KU3HU BEIleCTBA. UccnenoBanue NEUCTBUA
Ha 3emiie. ONBIT | 2JIEKTPUYECKOTO TOKAa Ha MAarHUTHYIO
Opcrena. MarHutHoe | CTpEJIKY.
nosie syekTpuueckoro | IlpoBenenue ONBITOB,
TOKA. IIpumMeHenune | AEMOHCTPUPYIONIMX 3aBUCUMOCTDH CHUJIbI
3JIEKTPOMAarHuTOB B | B3aUMOJCHUCTBUS KAaTYIIKU C TOKOM U
TEeXHHUKE. MarHutra OT CHWJIbl W HalpaBJICHUS
JlelicTBME€ MarHUTHOTO | TOKa B KaTyIIIKE.
MoJIsi HA TPOBOJIHUK C | AHaiu3 cuTyauui MPAKTUYECKOTr O
TOKOM. MPUMEHEHUS AJIEKTPOMArHUTOB (B
DJIEKTPOIBUTATEb OBITOBBIX TEXHHUYECKUX YCTPOHCTBAXx,
MOCTOSIHHOT'O TOKA. | OIPOMBIIIJICHHOCTH, MEIHUIIUHE).
Hcnons3oBanue N3yuenue neicTBUs MarHUTHOTO MOJIST HA
SJIEKTPOJBUTraTeNeil B | NPOBOJHUK ¢ TOKOM.3yueHue nencTBus
TEXHUYECKUX AJIEKTPOABUTATEIS.
YCTpOUCTBAX Nsmepenne KIIJ[ smexTpoasurarenbHon
U Ha TPaHCHOPTE ycTaHOBKHM. Pacno3HaBaHne u aHanu3
pa3JIUYHBIX NPUMEHEHU N
SJIEKTPOJIBUTATENCH (TpaHCIOPT, OBITOBBIE
YCTpOWCTBA U Jp.)
OnexkrpoMarHuTHass | OMNBITHI ®dapanest. OnepITEI IO HCCIEIOBAHUIO  SIBJICHUS
WHJTYKIUS SBienue AIEKTPOMATHUTHOM UHAYKIHUU:
(4 1) AJIEKTPOMAarHUTHOU HCCIIEeIOBaHNE H3MEHEHHUH B3HaueHUS U

UHAYKOUU. lIpaBuiio
JleH1ia.

HampaBJICHUA WHAYKIIUOHHOT'O TOKA
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DJIEKTpOTreHepaTop.
Cnoco6sl  TOITy4YeHUS
IEKTPUUECKOUN
SHEPTHUU.
DJIEKTPOCTAaHIIMU  Ha
BO300HOBJISIEMBIX
HCTOYHHKAX SHCPIUHU

Pe3epBHoe Bpemsa (3 1)

9 kuaacc (102 4)

Haumenosanue OcHoBHOE cojepKaHue OcHoBHBIE BUABI AeATEJIbHOCTH JJIeKTPOHHbIE
pasacios u 00yvaromuxcs o0pa3oBare.b
TeM/KO0JI-BO HbIe pecypebt
4acoB

Paznen 8. Mexanuueckue siBjeHusi (40 )
MexaHn4geckoe Mexann4eckoe AHanu3 U 0OCYXJE€HHUE pa3IndHbIX
JIBUKCHHE BIDKCHUE. IPUMEPOB MEXAHHISCKOTO JBHIKCHHUSI.
M CITIOCOOBI €T0 arepuaabHas OCyXJeHHE TpPAHUIl NPUMEHUMOCTH
OTIMCaHHUS TOYKA. . MOJISITA «MaTepHUaIbHAS TOUKA).
Cucrema orcuéra. | Ommcanne MeXaHWYECKOTO  JIBHIKECHUS
(10 9) OTHOCHUTEIBHOCTD pa3IuyHbIMU  criocobamu  (ypaBHEHUE,
MEXaHUYECKOTO Taduna, rpaduk). N
BUYKCHUS. HaIM3 JKH3HEHHBIX CHUTyallud, B
aBHOMEpHQE KOTOPBIX TIPOSIBISETCS OTHOCUTEIbHOCTh
NPSMOJIMHEHHOE MEXaHUYECKOTO JABH)KCHUS.
BIDKEHUE. HaOmronenne MeXaHM4YecKoro JABHUXKEHUS
€paBHOMEPHOE TeJIa OTHOCUTEIBHO PA3HBIX TEJI OTCUETA,
NPSMOJIMHENHOE CpaBHeHHue TyTed U TPAEGKTOpPHUHU
nBmxeHue. CpelHsst U | ABM)KEHUS OJHOTO U TOTO K€ Teja
MT'HOBEHHas OTHOCHUTEJIBHO Pa3HbIX TeJl OTCYETA.
CKOpOCTh Tela Tmpu | AHanu3 TEKCTa lanunes 00
HEpaBHOMEPHOM OTHOCHUTEJIbHOCTH JIBUKCHUS;
BIKEHUU. BBIIOJIHEHUE  33JaHUi 1O  TEKCTYy
CKOpEHHE. CMBICIIOBOE YTEHHE). .
PaBHOyckopeHHOe rpeesieHue cpenHeit CKOpOCTH
NPSAMOJIMHEUHOE CKOJIbXKEHUsSI OpycKa _ WM JBUKEHUS
BHKCHUE. [IapHKa M0 HAaKJIOHHOW MJIOCKOCTH.

BOOOHOE Ma[€HUE.
OmnbIThl ['anuies.
PaBHOMepHOE
JIBIDKEHHE
o OKPY>KHOCTH.
Ilepuon
u gacTora
oOpalieHusl.

JIuHeWiHass u yrijoBas
CKOPOCTH.
LleHTpOocTpeMuTeTBHOE
YCKOpPEHUE

Anajmz _m  oOCyXjaeHHEe  CIocOOOB
MPUOIMKEHHOTO OIpEICTICHUS
MIHOBEHHOW CKOPOCTH.
Omnpenenenue CKOPOCTH PaBHOMEPHOTO
NBIDKCHUS (IIapHKa B KUJIKOCTH, MOICITH
ICKTPUIESCKOTO aBTOMOOHUJIS U T. II.).
Omnpenenenue M0yTH, MOPOUIASHHOTO 3a
JaHHBIH ~ TPOMEXKYTOK  BPEMEHH, H
CKOpPOCTH Tena 1o rpaduky
3aBUCHUMOCTH IyTH  PaBHOMEPHOTO
BIDKCHHSI OT BPEMCHH.

QCyXIeHHEe BO3MOXXHBIX  TPUHIUIIOB
TEUCTBUS pudopoB H3MEPSIOIINX
CKOPOCTh (CTIUIOMETPOB).

Bpruncienne myTM M CKOPOCTH IIPU
PaBHOYCKOPEHHOM  NIPSIMOJIMHEHHOM
JIBIDKEHUH Tela.

Onpenenenne NOPOWAEHHOrO NyTH U
YCKOPEHHUsI IBUXKEHUS Tella Mo Ipaduky
3aBUCUMOCTH CKOpPOCTH
PaBHOYCKOPEHHOT' O HNPSAMOJIMHEUHOT O
JIBUOKEHHUSI T€Ia OT BPEMEHH.

OnpeneneHne yYCKOpPEHHsl Tela MOpH
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PaBHOYCKOPEHHOM JNIBIDKEHUHU 1O

HAKJIOHHOH INIOCKOCTH.
H3mepenue rnepuozaa 51
oOpallieHus Tesa 0 OKPYKHOCTH.

Onpenenenue CKOpPOCTH
PaBHOMCPHOT'O ABHWIXKCHHUA TCJIa 110

qaCTOTbI

OKPY’KHOCTH.

Pewmenne 3a71a4 Ha onpeneeHue
KHUHEMAaTHUYCCKUX XapaKTCPUCTHUK|
MCXaHHUYCCKOIo ABMIKCHHUA PAa3JITMYIHBIX
BUIOB. .
Pacno3znaBanue " MPUOKEHHOE
OIIMCAaHUuC Pa3INIHBIX BUIOB

MCXaHHUYICCKOI'oO ABUXKCHHSA B IIPUPOJIC H
TeXxHUKe (Ha @puMepax CBOOOJHO
Imagaroiumx TEJa, ABHUXCHHA KHBOTHBIX,
HEC )€CHI)IX TCJI, TPAHCIIOPTHBIX CPEACTB U
Ap.

B3aumoencTBue Ten

(20 9)

I1epBoiii 3aKOH
HeroTrona. Btopoi
3akoH  HproToHa.
Tpernit 3aKOH
HerotoHna.

ITpunnmn
CYNEepIIO3ULINH CUIL.
Cuna yOpyTOCTH.

3akon [I'yka. Cwuna
TPEHUs: CUJIa TPEHUS
CKOJIbKECHUS, cuia
TpEeHUs MOKOS4,
JpyTue BUIbI TPSHUS.

Cunma TSDKeCcTH H
3aKOH BCEMHUPHOTO
TATOTEHUA.
Yckopenue
CBOOOIHOIO IaJgcHUs.
JIBmkeHue IJIaHET
BOKpYT ComnHua.
IlepBass kocMmuueckas
CKOPOCTb.
HeBecomMmocth u
MEpErpy3KHU.
PaBHoOBecue

MaTepHUaIbHON TOYKH.
AOcoroTHO TBEpPHOE

TEJIO. PaBHoBecue
TBEpAOrOo  Tena  C
3aKpENJIEHHOU OCBIO
BpalieHuss. MoOMEHT
CHIIBIL. IlenTp
TSHKECTH

HaGnronenue u o6¢cykaeHue ONbITOB C
JIBIDKCHUEM TeJla TIpU yYMCEHBIICHUH
BJTUSTHUS JIPYTUX TeT,
MPEISTCTBYIOIINX JIBH)KCHHUIO.

Amnanu3 Tekcra ['anunest ¢ onucanuem
MBICIICHHOT'O AKCIIEPHUMCHTA,
0OOCHOBBIBAIOIIIETO 3aKOH WHEPIIWH;
BBITIOJTHCHHUE 3aJIaHUA IO TEKCTY
(cMBICTTOBOE UTEHUE).

O6cyxaeHue BO3MOKHOCTH
BBIIOJIHEHUSI 3aKOHAa HWHEpPUHUU B
pa3IMYHBIX cCUCTEMaxX OTcUéTa.
HaoOmnronenue u 00CyXIeHUE
MEXaHUYECKUX SIBJICHU,
MPOUCXOJSAIIMX B CHUCTeMEe OTcuéra
«Tenexka» mnpu e€ paBHOMEPHOM H
YCKOPEHHOM JBH)KEHUU OTHOCUTEIIbHO
KaOnHeTa QU3UKH.

JleiicTBus C BEKTOpamMu CUJI:
BBITIOJIHEHUE 3aJaHUN 110 CIIOKEHUIO U
BBIYUTAHUIO BEKTOPOB.

Haobmaronenue u/unu MPOBEJICHUE
OIIBITOB, JIEMOHCTPHUPY FOIITUX
3aBUCHMOCTh YCKOPEHHSI Tejla OT

NPUJIOKEHHON K HEMY CHUJIBI U MacChl
TeJa.

AHanu3 u OOBICHEHHE SBIEHUH C

HCHOJIB30BAHMEM  BTOPOrO  3aKOHa

HreroTona.

Pemenne 3amay ¢ HCHOOJB30BaHUEM
BTOpPOro 3akoHa HplOTOHa M mpaBuia

CIIOKEHUS CHIL.
OmnpeneneHue )KECTKOCTU NPYKUHBI.

AHanu3  cuTyauui, B  KOTOpPBIX
HabmronaloTesl yrpyrue aedopmanum,
U UX OOBSICHEHHE C MCTHOJIb30BAaHUEM
3akoHa ['yka.

Pemrenne 3agad ¢ HCHOJIB30BaHUEM
3akoHa ['yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI
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TpeHUs CKOJIbYKEHUSI OT CHUJIB]]
HOpMasIbHOTO  naBieHus.  OOcyxaeHue
pe3yJIbTaTOB UCCJIEAOBAHUSI.

Onpenenenue ko3 punmenra
TpeHUst CKoybXeHus. M3mepenue
CHJIbI TPEHUS ITOKOSI.

Pemienne 3amad ¢ HMCHOJIB30BAaHUEM

hopMyIIBI IS CHJIBI TpEeHUS
CKOJIBKECHMUS.

AHanu3 JIBWKEHUS TeJl TOJBKO IIOJ
eficTBUEM CHJIBI TAKECTHU —
CBOOOIHOIO ITaJIEHUSI.

O0mBsacHeHnEe HE3aBUCUMOCTH

YCKOpPEHHsI CBOOOJHOTO TIQJICHUsI OT
Macchbl Telna.

O11eHKa BETUYHUHBI CUIIBI TSTOTEHHS,
JICUCTBYIOIIEH MEXIY JBYMSI
TeJlaMu (J1J11 pa3HbIX Macc).

AHalM3 JIBWKEHHUS HEOECHBIX TEJ IO
NEeWCTBUEM  CHJIBI  TSTOTeHHs  (C
HCIIOJIb30BAHUEM JTOTIOJTHATEITBHBIX
HMCTOYHUKOB UH(MOpMAIUN).

Pemtennie 3amayu ¢ MCHOJIBL30BaHUEM
3aKOHa BCEMHUPHOIO  TSATOTCHHUS U
dbopmyIbl 1151 pacu€ra CUITBI TSKECTH.
Amnanus OPUTHUHAJILHOTO TEKCTa,
OIMHMCHIBAIOIIIETO TIPOSIBJICHUSI 3aKOHA
BCEMHUPHOTO TSATOTCHUS, BBITIOJHCHUE
3aJaHUid  TI0  TEKCTy  (CMBICIIOBOE
9TCHUE).

HabGmronenne u 0OCYXKJI€HHUE OITBITOB
10 W3MEHEHUIO Beca Teja IIpH
YCKOPEHHOM JIBHKCHUHU.

AHanu3 ycia0oBHM BO3HUKHOBEHUS
HEBECOMOCTH U TEPErpy3KH.

Pemenne 3amau Ha ompenelieHHEe Beca
TeJla B Pa3IMYHBIX YCIOBHUSIX.

AHanu3 cujl, JeHCTBYIOINX Ha TeIo,
nokosiiieecss Ha onope. OnpenercHue
IICHTPA TSHKECTH PA3JIMYHBIX TEJ

3aKoHBI
COXpaHECHUSI

(10 1)

Hmnynsc TeJa.
HN3menenue
uMmnyJibca. HMmnysbe
CHIIBI. 3axkoH
COXpaHEHUs
HMIYJIbCA.
PeakTuBHOE
IOBIDKEHUE.
Mexannueckas
paboTa U MOITHOCTb.
Pabora cui TsoKecTH,
YOPYIOCTH, TpPEHUS.
CBsA3p DHEpruM Hu
paboThI.
IToreHIManpHas

HaOnronenne m oOCyXJeHHE OMBITOB,
JIEMOHCTPHUPYIOIIHNX nepenavdy
UMITyJIbCa NOPU B3aUMOJICHCTBUU TeJ,
3aKOH COXpaHEHUs UMIIyJIbca MpHU
abCOJIIOTHO yHOPYroM ©  HEYIpyrom
B3aUMOJIEHCTBUH TE.

AHanu3 curyanuii B OKpy>Karollen
JKM3HHM C HCHOJB30OBaHHEM 3aKOHa
COXpaHEHUS UMITYJIbCa.

PacniozHaBanue sBIEHHST PEAKTUBHOTO
JBUKEHUsS B Tipupoje u TexHuke (MC —
ouoorus).

[Tpumenenue 3aKOHAa COXpaHEHUS
UMITyJdbca s pacuéra pe3yJbTaToB
B3aMMOJICHCTBUSL Tel (Ha TpUMepax
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SHEPrust Tela,
IIOIHATOTO HaJl
IIOBEPXHOCTBIO 3EMIIH.
IToreHumnanbHas
JHEPrus CoKaTou
MPY>KUHBI.
Kunernueckas
sHeprus. Teopema o
KWHETUYECKON SHEPTUU.
3akoH COXpaHEHMUsI
MEXaHUYECKOM YHEPrun

HEYNPYTOTr0 B3aMMOJEUCTBUSA, YIPYIroro
LIEHTPAJIIBHOTO  B3aUMOJEMCTBUS  JIBYX
OJIMHAKOBBIX TE€JI, OJHO W3 KOTOPBIX
HEMOJIBM)KHO).

Pemrenne 3agad ¢ HCHOJIB30BAHUEM
3aKOHA COXPAaHEHHUs UM ITyJIbCa.
Onpenenenue pabdOThl CUJIBl  YIPYTrOCTH
IIpU IOABEME Ipy3a C HCIOJb30BAHUEM
HETOABKHOTO U TTOABMKHOTO OJIOKOB.
HN3mepeHne MOITHOCTH.

HN3mepeHne  NOTEHUMAIBHONW  DHEPIUU
yIpyTro 1eGopMUPOBAHHOMN MPYKUHBI.
HN3mepeHne KHUHETHYECKOM DSHEpPruM Tema
10 JJIMHE TOPMO3HOTO ITyTH.
DKCNepUMEHTaIbHOE CpaBHEHUE
M3MEHEHUS MOTEHIMAJIbHON U
KMHETUYECKOM DJHEpruMl Tejla [pu
JIBMKEHUH IO HAKIIOHHOM IJIOCKOCTH.
OKCIIeprMEHTalIbHasA IMPOBEPKA 3aKOHA
COXpPaHEHUsI MEXAHWYECKOW DHEPruu
MPU CBOOOHOM TTaJICHUH.

IIpumenenne  3akOHa  COXpaHEHUS
MEXaHUYECKOU DJHEPruM Uil pacuéra
NOTEHIIHAJILHOU " KUHETUYECKOU
SHepruii Tenma. Pemenue 3amau ¢
HCIIOJIb30BAHUEM 3aKOHA COXPaHCHUS
MEXaHUYECKOU YHEPTrUH

Paznen 9. MexaHuueckue KojiedaHusi M BOJHBI (15 u)

Mexannueckue
KOJIeOaHUsA

(7 9)

Koneodarennuoe
nBmxedane. OCHOBHBIE
XapaKTePUCTUKHA
KOJIeOaHUi:  TepHos,
4acToTa, aMIUIATyda.
MaremaTuueckuit "
NPY>KUHHBIA
MasiTHAKH.
IIpeBpamienue
SHEPTUU npu
KoJIEOATEILHOM
IBUKEHUH.
3aryxaroumue
KOJIEOaHUS.
BeinyxaeHHbIE
Konebanus. Pe3onanc

HaOmronenune koseOaHUNW MO IEHCTBUEM
cui TSDKECTH u YIIPYrocTu u
oOHapy)XeHHE TMOJIOOHBIX KoJIcOaHUM B
OKpY>KarolleM MUpe.

Amnanmu3 KoJieOaHuM rpy3a Ha HUTH U Ha
Mpy>KUHE. Ormnpenenenue YacTOTHI
KoJieOaHu MaTeMaTH4YeCKOro u
MPY>XUHHOTO MasiTHUKOB.

HaOmronesne u OOBsICHEHUE SBIICHUSA
pe3onanca. MccnenoBanvue 3aBUCUMOCTH
rnepyuojia KojJeO0aHWil TMOABEIICHHOTO K
HUTHU Tpy3a OT AJIUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH IEpHOJIA
KoJie0aHUH Tpy3a, IMOJBEIIEHHOTO K
JICHTE, OT MaccChl Tpy3a.

Habnronenne u oOcCykIeHUE OIBITOB,

JIEMOHCTPUPYIOLINX 3aBUCUMOCTb
repuoza KoJeOaHui NPy KUHHOTO
MasiITHUKA OT MAacchl Ipy3a U >KECTKOCTHU
NpPY>KUHBI.

pUMEHEHHE MaTeMaTH4YECKOTO 51
NPY>KUHHOTO ~ MAasATHUKOB B KadeCTBE
Mozeneld sl ONMCaHusl KoJIeOaHUU B
OKpY>KarollleEM MUPE.
Pemenue 3aj1ad4, CBSI3aHHBIX c

BBIYNCIICHUEM MM OILICHKON 4YacCTOTHI
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(mepuona) koebaHuit

Mexanuyeckue CBolicTBa OOHapy’keHHE ¢ aHAJIU3 BOJHOBBIX
BOJIHBI. 3BYK MEXAaHUYECKUX BOJIH. | SIBJIEHUI B OKPY’KaIOIIEM MUPE.
(8w Jnuna BoJinbl. | HaGmonenue pacnpocTpaHEeHUs
Mexanuueckue MPOJIOJIFHBIX M TIONEPEYHBIX BOJH (HA
BOJHBI B TBEPAOM | MOAEIM) U OOHApYy’>KEHUE aHAJIOTUYHBIX
Tele, CEUCMHUYECKHE | BUJOB BOJH B IIpUpoAe (3BYK, BOJSIHBIE
BOJIHBI. BOJIHBI).
3ByK. ['DOMKOCTb 3BYyKa| Bpraucienue JUIMHBI BOJIHBI U CKOPOCTH
u BBICOTa  TOHA. | pacrpocTpaHEHUs 3BYKOBBIX BOJIH.
Orpaxenue 3BYKA. | DrcriepuMEeHTAIbHOE ompeeIieHue
Nudpaspyk U | rpaHWIl YacTOTHI CIBIIIAMBIX 3BYKOBBIX
YJIbTPpasByK KoJje0aHuM.
Habnronenue 3aBUCHMOCTH BBICOTHI 3ByKa
OT 4YacToThl (B TOM 4HClIe C
HCIIOJIb30BAHUEM MY3BIKaITBHBIX
WHCTPYMEHTOB).
HaOmronenne © 0OBsSICHEHWE SBIICHUS
aKyCTHYECKOTO pe30HaHca.
Ananu3s OPUTMHAJIBHOT' O TEKCTa,
MOCBSIIIIEHHOTO HCIIOJIb30BaHUIO 3BYyKa
(nnm YJIBTPA3BYKa) B TEXHUKE
(pxoyokanusi, yabTpa3BykK B MEIULIMHE U
JIp.); BBINOJHEHHWE 3aJaHUM MO TEKCTY
(CMBICIIOBOE YTCHHE)

Paznen 10. DieKTpoMarHuTHOE 1MOJI€ H 3JIeKTPOMATHUTHBIE BOJIHBI (6 1)
DJeKTPOMArHHTHOE DJIEKTpPOMarHuTHOE [TocTtpoenue pacCyKICHUH,
HoTe i TroJie. 000CHOBBIBAIOIIINX B3alMOCBSI3b
eKTPOMATHUTHBIE DJIEKTPOMAarHUTHBIE 3JIEKTPUYECKOTO U MarHUTHOTO IIOJIEH.
BOJIHBI BOJIHBI. CBoiicTBa | DKCIIEpUMEHTAJIbHOE HW3YYE€HHUE CBOMCTB

3JIEKTPOMAarHUTHBIX SJIEKTPOMArHUTHBIX BOJH (B TOM YHCIE C
(69) BOJIH. [IIxana | momMoIIbI0 MOOWIBHOTO TenedoHa).
3JIEKTPOMAarHUTHBIX Ananmus PEHTT€HOBCKHUX CHHMKOB
BoyH. Mcnonp30BaHMue | 4eIOBEYECKOro OpraHu3Ma.
3JIEKTPOMAarHUTHBIX Ananuz TEKCTOB, OITUCHIBAIOIIUX
BOJH JUISI COTOBOH | IIPOSIBICHUS AIIEKTPOMArHUTHOT O
CBSI3M. U3ITy4YCHUS B pupojie: JKUBBIC
DJIeKTpOMAarHuTHas OpraHu3Mbl, U3JIy4YCHUs] HEOECHBIX Tell
npupona cBeTa.| (CMBICIIOBOE UTCHUE).
CkopocThb cBeTa. PacniozHaBanme u aHanu3 Pas3IMYHBIX
BonHoBbIE CBOMCTBa MPUMEHEHUN 2JIEKTPOMAarHUTHBIX BOJIH B
cBETa TEXHUKE.

Pemienne 3amadu ¢ HMCHOIB30BaHUEM
dbopmyn IRIE: CKOpPOCTH
AIIEKTPOMArHUTHBIX BOJIH, TUTUHBI

BOJIHBI 1 9aCTOTBbI CBCTA

Pa3znen 11. CBeroBble siBiaenus (15 u)
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3aKOHBI Hcrounuku cera. | Habmonenue OTIBITOB,
PacIpoCTpaHeHUs JlyueBas Mojzenp | ACMOHCTPUPYIOIINX ABJICHUC
CBeTa CBETA. HNPSIMOJIMHENHOTO pacnpocTpaHeHUs
6 ) I[IpsMONHHEHOE cBeTa (BOZHMKHOBEHUE TEHU u
pacIpoCTpaHeHue MIOJIYyTEHHW), W UX HHTEpIIpEeTanus c
CBETA. 3armenus | ACTIOIB30BAHUEM TIOHSATUS CBETOBOIO
Comana wu  Jlymsr | IY1a.
OtpaxkeHne ceera. | OOBscHEHME u MOJIEIIpPOBaHHe
I[LIOCKOE 3epkaso. | COMHEUHOrO M JIYHHOTO 3aTMEHHA.
3aKoH orpakenuss | YICCIENOBaHME  3aBUCHMOCTH  yIIa
CBETA. OTpaXkX€HHsI CBETOBOIO JIyya OT YyIJa
ITpenomneHue 1aICHIL.
CBeTa. 3aKoH N3yuyenue cBOMCTB H300pakeHUs B
IIPEJIOMIICHHS CBETA. IIJIOCKOM  3epkane. HaGmonenune w
onmoe BHYTpCHHEE 00BsICHEHUE _ OMBITOB  TO  MOJTYHEHUIO
OTpakeHHE cBera. M300paXEHUN B BOTHYTOM H BBIITYKJIOM
HCnonb30BaHne 3epkanax. HabGmonenue m oObsACHEeHHE
BHYTPEHHETO ONBITOB IO TMPEJIOMJIEHUIO CBE€Ta Ha
OTpaKEHHS g| TPAHUIIE PA3IHYHBIX Cpel, B TOM YHUCIE
ONITHYECKHX CBETOBOjax | OMBITOB c MTOJHBIM BHYTPEHHUM|
OTPKECHUEM. HccnenoBanue
3aBHCHUMOCTH yTJjia MPeJOMJIECHHUs OT yriia
MMaJeHusi CBETOBOIO Jyda Ha TIpaHULIEe
«BO3/TyX—CTEKJIO».
Pacno3naBanue SBJICHUHA OTpaXKEeHUS U
IIPEJIOMJIEHUSI CBETa B IIOBCEIHEBHOM
KU3HU. AHAIU3 U OOBSICHEHUE SIBJICHUSA
ONTUYECKOI0 MUpaXa.
Pemenne 3amad ¢ HMCHOJB30BaHUEM
3aKOHOB  OTpa)X€HUs U IIPEJIOMIICHUSA
CBeTA.
JIuH3el 1 JIunza, xon jay4deit B [Tomyuenne wu300pakKeHUH C ITOMOIIBIO
ONTUYECKUE nuH3e. Onruueckas coOuparonieil 1 paccenBarollei JINH3.
pubOopsI cucrema. Onpenenenne (HOKYCHOrO pPacCTOSIHUSA
(6 1) OnTtuueckue U OINTHYECKOW CHIbl coOuparomiei
pUOOpBHI: JINH3BI.
(oToarnmnapar, AHanu3  ycTpoiicTBa M IPUHLHUIA
MMKPOCKOII JeHCTBUS HEKOTOPBIX ONTHUYECKHX
u Teneckorn. ['ya3 kak | npuOGopoB: (oroanmapara, MHUKPOCKOIIA,
OINITMYECKasl CHCTEMa. | TeJecKoma
BIIH30pYKOCTH u | MMC — 6I/IOJ'IOFI/I$[: aCTPOHOMMS ).
JAIBHO30PKOCTh AHanmu3  sABIECHUH 6JII/ISOpyKO(E'TI/I u
JIAIbHO30PKOCTH, MPUHIMIIA J1eHCTBUSA
0ukoB (MC — Guosnorus)
Paznoxenue Pasiioxkenue GeJioro HabGnronenne mo pasnoxkeHuro Oeroro
Oelloro cBera B CB€Ta B CIIEKTP. CBE€Ta B CIICKTp. Ha6J'IIO,[[eHI/Ie 158
CIICKTP OmnbITeI HpI0TOHA.| 00BsICHEHHE ONBITOB MO  MONTYYEHHIO
CrnoxxeHue

(3 4)

CHIEKTPaJIbHBIX IIBETOB.
Jucniepcus csera

Oenoro cBeTa TIpU CIOXKEHUH CBETa
pPa3HBIX I[BETOB.

IIpoBeneHne u OOBSCHEHHUE OMBITOB IO
BOCTIPHSITHUIO I[BETAa MNPEAMETOB MPU HX
HaOIOJCHUHM 4Yepe3 I[BETOBbIE (PUIBTPHI
(LIBETHBIE OYKH)
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Paznen 12. KBanToBble siBjienusi (17 )

Hcnyckanue Omnpitel Pesepdopna u | O6cyxaenue 1enu onbitoB Pesepdopna
M IIOTJIOIICHUC CBCTA | [IaHETapHasi MOJCIb | IO MCCICAOBAHHUIO aTOMOB, BBIABHMI)KCHHEC
?Z?{“;OM aToMma. TUIIOTE3 O BO3MOXKHBIX —pE3yJIbTarax
Mogenes atroma bopa. | onbITOB B 3aBUCHMOCTH oT
Hcmyckanue U | IPEeAnojaraeMoro CTPOCHHUS aTOMOB,
MOTJIOIICHUE cBeTa | GopMyJIMpOBAHUE BBIBOJIOB u3
aTOMOM. KBanrsr. €3yJIbTaTOB OMBITOB.
JIuHeiYaThIC %6CY)KI[6HI/IG IIPOTUBOPEYMH IIJIAHETAPHOM
e — gap?élggelgm §$0Ma U OCHOBaHHWH 5 TS
pa O CTallMOHApPHBIX OpPOUTAX
AJIEKTPOHOB.
HaGnronenue CTUJTOIITHBIX u
JIMHEWYATBhIX  CIIEKTPOB  HW3IIyYCHUS
paznudyHbIX BemiecTB. OOBsicHeHHE
JIMHEMYAThIX CIEKTPOB M3JIYUYSHUS
Crpoenue PagnoakTuBHOCTB. OO6cyxaeHre BO3MOXKHBIX THIIOTE3 O
aTOMHOTO sI7Ipa Anbpa-, Oera- U | MOJAEIISIX CTpoeHust sapa. OmnpeneneHue
(6 u) raMMa-mu3JIydeHHUs. cocTaBa sijiep MO 3aJJaHHBIM MaCCOBBIM U
CtpoeHne  aTOMHOTO | 3aps/IOBBIM YHCJIaM U IO TIOJIOKEHHUIO B
spa. HyxionHast | mIepruoguyeckoil  CHUCTEME  DJIEMEHTOB
Mojienb aroMHoro siapa. | (MC — xumus).
H3oTormsbl. AHanmm3 U3MEHEHHUs COCTaBa sijapa U €ro
PagnoaktuBHBIE MOJIOKEHUSI B MEPUOJNYECKON CHCTEME
pEeBpAaICHUS. npu  o-paguoaktuBHoctu  (MC  —
Ilepuon monypacnama. | XUMUS).
JleticTBus HccnegoBanne TpeKOB  0-4acTUI] MO
paaIHOaKTHBHBIX rotoBeiM ¢oTtorpadusiMm. OOHapyKeHUE U
HgnyquHf/'I Ha U3MCPCHHUEC  paJualluOHHOI'O (bOHa C
>KHBBIE OPraHU3MBbI MIOMOIIBIO  JTO3UMETpa, OLIEHKa €ro
WHTEHCUBHOCTH.
AHanmu3 OHOJOTHYECKHX H3MEHEHHH,
MPOUCKOASAIINX 1noJ1 JieicTBUEM
pannoakTuBHBIX m3nydenud (MC —
ouoJsorus). Hcnonb3oBanue
PaIMOAaKTUBHBIX HM3JIyYEHUH B MEIHUIMHE
(MC — Guomnorust)
SnepHble Snepusie  peaknuu. | Pemienume 3amad ¢ MCIOJIB30BaHUEM
peaKkLuu 3aKOHBI COXpPAHEHMS | 3aKOHOB  COXPAHEHHUSI  MAacCOBBIX U
(7 4) 3apsiIOBOTO M | 3apSJIOBBIX  HMCEN  HA  ONpEjIenieHue
MacCOBOTO 4HUCeN. | pe3yJbTaTOB SASPHBIX pEaKIvii; aHallu3
DHeprust CBSI3U | BO3MO>KHOCTH W HEBO3MO>KHOCTH
aTOMHBIX siaep. CBs3b | AAECpPHOUN pEaKIHUu.
Maccbl W dHepruu. | OUeHka  SHEpPruM  CBSI3M  saep C

Peakiiuu cuHTesa u
JIeTIeHUs saep.
Hctounuku »sHepruu
ComnHiau 3BE31.
SnepHasi sHEpreTrKa

HCII0JIb30BaHUEM (HOpMYyIIbl DUHIIITEHHA.
OOcyx/1eHre NepCIeKTUB HCIOIb30BaHUS
YIIPaBJISIEMOIO TEPMOSIIEPHOTO CUHTE3A.

OO06cyxenue MPEUMYIIECTB u
SKOJOTHYECKUX IPOOJIEM, CBA3AHHBIX C
SIIEPHOM DHEPreTUKOU (MC —
DKOJIOTU)

IMoBTOpPUTENLHO-0000 AT MOAYJIb (9 U)
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Cucrematuzanus u | O6o061enue Beimmonnenue — y4eOHBIX — 3aJaHUIA,
006o0mieHune COZIep’)KaHUsI  KaXJIOT0| TPEOYyIOIuX JIEMOHCTPALIUH
MIPEAMETHOIO U3 OCHOBHBIX Pa3JICJIOB| KOMIIETEHTHOCTEH, XapaKTEPU3YIOLIHUX
COLEpKAHUS Kypca (pm3MKH:| eCTECTBEHHOHAYUYHYIO TPAMOTHOCTH:!
U OIlbITa MEXaHUYECKUE, ® [IPUMEHEHUS TOJYyYEHHBIX 3HaHUM IS
JIEATEIBHOCTH, TEIUIOBBIE, HAay4yHOro  OOBSICHEHMS (U3NUYECKUX
proOpPEeTEHHOTO DJIEKTPOMArHUTHBIE, SBJICHUA B OKpYXAIOWIEH NIpPUpPOLE U
MpU U3yYEHUU KBaHT BbI€ SIBJICHUSI. IIOBCEAHEBHON  JKM3HM, a  TaKxke
BCETO Kypca Hayunsbii METON BBISIBJICHHSI (PU3UYECKUX OCHOB psiaa
dbuzuxu IO3HAHUS U €rOo COBPEMEHHBIX TEXHOJIOTHIA;
pcan3anusi B ® [IPUMCHCHUS OCBOCHHBIX
busnueckux AKCMEPUMEHTAIbHBIX YMEHUI TSt
HUCCIICAOBAHUAX. HUCCIICOOBaHUA q)nanecm/lx SIBJICHUH,
Cesi3p  Qusukn U B TOM YHCJIE HOJII IPOBEPKH THUIIOTE3 U
COBPEMEHHBIX BBISIBJIEHUSI 3aKOHOMEPHOCTEM.
TEXHOJIOTHIA B Pemrenne pacu€tHpIX 3amad, B TOM
obmactn  mepenadu qucIie MPEAIoIararoiiX UCIOJIb30BaHUE
nH(pOpManuH, (dbuzmyeckoi MoOAeTu W OCHOBAaHHBIX Ha
9HCPIECTHKCE, COIEpXaHUU  pPa3jIM4YHBIX  Pa3leiioB
TpaHCHIOPTE Kypca GU3HUKH.
BrinonHenue u 3ammTa TpyINnoBbIX WIH
WHIAUBUYAIbHBIX IPOEKTOB, CBSI3aHHBIX
C cofiep KaHueM Kypca GU3UKHU

[OOKYMEHT NOAMUCAH
OMNEKTPOHHOW NOAMUCHIO
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