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OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEMETA «®U3UKA)>

Kypc ¢usuku — cuctemooOpasyromuii j1sl €CTEeCTBEHHOHAY YHBIX YUeOHBIX MPEAMETOB, TTOCKOJIBKY
(u3nYecKue 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMUEH, OHOJIoTHel, acTpOHOMHUEH
u pusudeckoii reorpadueii. Gusuka — 3TO MPEMET, KOTOPBI HE TOJBKO BHOCUT OCHOBHOM BKJTaJ] B
€CTeCTBEHHOHAYYHYI0 KapTUHY MHpPA, HO M MPEAOCTABIsIET HauboJiee siCHbIe 00pasiibl IPUMEHEHUS
HAYYHOTO METO/MA MO3HAHMS, T.€. crocoda MOyYeH s TOCTOBEPHBIX 3HaHMI 0 Mupe. Hakoner, psuka —
3TO MPEAMET, KOTOPBIN HapsAy C APYTMMH €CTECTBEHHOHAYYHBbIMHU MPEAMETAMU TOJIKEH JaTh LIKOJIbHUKAM
npeACcTaBIeHrne 00 YBIIEKATeTbHOCTH HAYYHOTO UCCIIEIOBAHUS U PATOCTH CAMOCTOSITETBHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

OpnHa U3 r1aBHBIX 33134 PU3NIECKOro 00pa30BaHUs B CTPYKType 00IIero o0pasoBaHus COCTOUT B
(OpMHUPOBAHNH €CTECTBEHHOHAYYHOM IPAMOTHOCTH U HHTEpeCa K HayKe y OCHOBHOM MacChl O0YYarOIIMXCs,
KOTOpBIE B AalIbHEHIIIEM Oy Ay T 3aHSTHI B CAMBIX pa3HO 00pa3HbIX cdepax aesrenpbHocTH. HO HE MeHee
Ba)KHOU 3a7aueil SIBJISIeTCsI BbISIBICHHE M IOATOTOBKA TAJIAHTIIMBBIX MOJIOBIX JIFOZEH JJIs TPOIOJIKEHHS
o0pa3oBaHUsl U JaybHeIIel NPopeCCHOHANBHOMN IeSITETbHOCTH B 00JIACTH €CTECTBEHHOHAY YHBIX
UCCIIEIOBAHUI M CO3JAHUN HOBBIX TeXHONIOTH. COrNIaCHO MPUHSITOMY B MEKIYHAPOAHOM COOOIIECTBE
omnpeneneHuo, K EctecTBeHHOHAaY YHAs! TPAMOTHOCTD — 3TO CIIOCOOHOCTD YeJIOBeKa 3aHUMATh aKTHBHY O
IPAKAAHCKYIO MO3ULIMIO TIO OOLIIECTBEHHO 3HAYMMbBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HayKaMH, U
€ro rOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIME HesiMu. HayuHO rpaMOTHBIH YeJI0BEK CTPEMUTCS
y4aCTBOBATh B aPTYMEHTHPOBAHHOM O0CY KAeHUH MPOOIeM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, 4TO TpeOyeT OT Hero CJIEAyIOIINX KOMIETEHTHOCTEH:

— Hay4HO OOBACHATH SIBJICHUSA,
— OLI€CHHMBATh U IOHUMATD 0COOEHHOCTH HAYy4YHOI'0 UCCJICAOBAHUA,
— HUHTCPNPETUPOBATH JAHHBIE U UCIIOJB30BATh HAYUHBIC JOKA3aTCIbCTBA AJIA ITOJYUYCHUA BBIBOJOB.

Uzyuenne Gpusuku crmocoOHO BHECTH peIlaroiinii BKJIaa B (POPMHUPOBAHNE €CTECTBEHHOHAYYHON
IPAMOTHOCTH O0YYarOIIHXCSI.

OEJHU U3YUYEHUA YYEBHOT'O IPEMETA «®U3UKA)>

Henn n3yuennst QU3UKN HAa yPOBHE OCHOBHOTO 0011ero odpasoBanust onpezneneHs B Konuenmmuu
npernonaBanus yueOHoro npeamera « Dusznka» B 00pazoBaTeNbHBIX opraHu3anusx Poccutickoit @eneparuy,
peau3yoIuX OCHOBHbIE 00IIe00Pa30BaTENbHBIE POrPAMMBI, yTBEPKIEHHON pemennem Koserun
MunncrepcTa npocsetierns: Poccuiickoit @enepanuu, npotokon ot 3 gexabpst 2019 r. Ne [TK-4BH.

Henn nzyuenust pusuku:

— TpuoOpeTeHne HHTepeca U CTPEMIICHHST OOYHarOIINXCA K HAYYHOMY U3yYEHHUIO TPUPOLIBI,
Pa3BUTHE WX MHTEJIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH,

— Ppa3BUTHE MPENCTABJICHUI O HAYYHOM METOAE MO3HAHUA U (popMHUpOBaHUEe
HCCJIENOBATENBCKOTO OTHOLIEHUS K OKPY KAIOLIUM SIBJICHUSIM,



— (¢opmupOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa M3y4eHUSI OCHOB CTPOSHUSI MaTepUH U
(byHIAMEHTAIbHBIX 3aKOHOB (PU3UKH,

— (QopmHupOBaHHE IPENCTABICHUI O POJIN (PH3UKH [T Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHIA,

— Ppa3BHUTHE MPEICTABIEHUI O BO3MOXKHBIX cpepax Oyayied npodeccHoHaNbHON AesITeTbHOCTH,
CBSI3aHHOM C (PM3HMKOH, MMOATOTOBKA K NaJbHEHIIEMy 00yUYEHHUIO B 5TOM HAIPaBJICHUU.

JlocTrKeHre dTUX LeJIei Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHust 00eCeYnBACTCS PEIICHUEM
CJIENYIOLIMX 3a1au:

— mpuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TeTJIOBBIX,
BJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX,

— mpuoOpeTeHne YMEHUH OMUCHIBATE U OOBICHATH (PU3HUECKUE SIBJICHUSI ¢ HUCTIOJIb30BAHUEM
MOJyY€HHBIX 3HAHUM;

— OCBOCHHUE METOMOB PCILICHUA HpOCTGfILHPIX paCLIéTHbIX 3aaa4 ¢ UuCroJb30BaHUEM
(1)I/ISI/I"IGCKI/IX MOI[GJ'IGfI, TBOPYECCKUX U MIPAKTUKOOPUCHTUPOBAHHBIX 3a4a4,

— pa3BuUTHE YMEHHI HAOJIIOAATh PUPOIHBIC SBJICHUS U BBIOJIHSITH ONBITHI, JabopaTopHbIe padoThI
U SKCIIEPUMEHTAIIbHBIE HCCIEOBAHMUS C HCIIOIB30BAHUEM U3MEPUTEIBbHBIX MPHOOPOB;

— OCBOEHHE ITPUEMOB PaGOThI ¢ MHPOPMaLHE PU3UUECKOrO CONEPKAHMUS, BKIFOUas MH(POPMALIHIO O
COBPEMEHHBIX TOCTIKEHUSX (PU3UKH, aHAJTN3 U KPUTHIECKOE OLIEHUBaHUE HH(pOpMAII;

— 3HAKOMCTBO CO cepamu npodecCUOHABHON NeATETbHOCTH, CBSI3AHHBIMHU C (PU3HKOMU, U
COBPEMEHHBIMU TEXHOJIOTUAMUA, OCHOBAHHBIMH Ha JOCTHKCHUAX q)HSquCKOfI HayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cooterctBun ¢ @®I'OC OO0 dusuka siBisieTcst 00si3aTeIbHBIM NPEAMETOM HA YPOBHE OCHOBHOTO
oOrmero obpaszoBanus. JlaHHast mporpamma npeaycMaTpuBaeT usydeHue Gpusnku Ha 6a30BOM YPOBHE B
obbeme 238 1 3a Tpu roga oOyveHus 0 2 4 B HEEO B 7 U 8 Kjlaccax | 10 3 4 B HENeNo B 9 Kiacce.



COAEPKAHME YYEBHOI'O IIPEAMETA

7 KJIACC

Pasnen 1. ®u3uKka U e€ poJib B NO3HAHHH OKPY/KAIOIMIEro MHPA
duznka — HaykKa O pUupoae, ndyvact (1)I/ISI/I"IGCKI/IG ABJICHUSA. MEXaHUICCKUEC, TCIJIOBLIC, 3JICKTPUICCKHE,
MAarHuTHbBIC, CBETOBLIC, 3BYKOBBIC.

Ousnyeckue BenanHbl. M3mepenne pusnuecknx BeanmunH. Omnueckue npudopsl. [lorpenrHocTs
n3MepeHuin. MexxnyHapoaHas CUCTEMa €IHMHULL

Kak ¢usuka v qpyrie eCTeCTBEHHbIC HAYKH M3YYarOT Mpupony. EcTeCTBeHHOHAYYHBIN METO/ MO3HAHUS:
HaOJIIOIeHNe, MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIABMIKEHUE THITOTE3, SKCIIEPUMEHT TI0 MPOBEPKE TUITOTES,
oObsicHeHre HaOmonaeMoro sipjeHus. Onucanue GU3NIeCKUX SBJICHUHN C IOMOIIBI0 MOAEIEH.

JeMOoHCTpaLun
1. MeXaHI/ILIeCKI/Ie, TCIUIOBBIC, SJICKTPUICCKHUE, MATHUTHBIC, CBETOBBLIC SABJICHUA.

2. ©u3nueckue npudopbl U MPOUEAYpa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM U [TU(POBBIM MPHOOPOM.

JlabopaTopHbie padoThI U ONBITHI
1. OnpeneneHue LEHBI JENEHUS KAl U3MEPHUTEIBHOTO Ipubdopa.
2. U3mepeHune pacCTOSHUIL
3. smepenune 00beMa KMAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MaJbIX Tell.
5. U3mepenue TemnepaTypel NPU NOMOIIHU XKUAKOCTHOTO TEPMOMETPA U NaTUMKA TEMIIEPATYPbI.
6. TIpoBeieHNE MCCIIENOBAHMS IO TPOBEPKE THIIOTE3bI. AANBHOCTD TIOJIETA MIAPUKA,
NYIIEHHOTO TOPU30HTANBHO, TeM OOJIbIIE, YeM OOJbIIe BBICOTA MyCKa.

Pasnean 2. IlepeoHayanbHbIe CBeAEHHS 0 CTPOCHHH BelleCTBA

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIBL, UX pa3Mepbl. ONBIThI, JOKAa3bIBAIOLINE JUCKPETHOE CTPOSHME
BentecTBa. OMbITHI, JOKA3bIBAIOLINE TUCKPETHOE CTPOEHHE BEILECTBA.

JBikeHue yactull BeuecTBa. CBsi3b CKOPOCTH ABUKEHUS YaCTHI] C TeMIIepaTypoi. bpoyHoBCckoe
nsrkeHue, nuddysusa. BzaumoneicTBre YaCTHIL BEIIECTBA: PUTSDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUSI BELIECTBA: CTPOEHUE TA30B, KMAKOCTEH M TBEPABIX (KPUCTAIUIMIECKUX ) TEI.
B3anmocBs3b Mexly CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUAX U UX aTOMHOMOJIEKY JIIPHBIM
ctpoerrieM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJbL. B3aMMOCBSI3b MEKTy CBOWCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX
coctosiHui Boabl. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJBL

JeMoHCTpauun
1. HabGmonenne OpOYHOBCKOTO JIBIKEHHUSI.
2. Habmonenue auddysun.

3. Ha6.]'II-OI[eHI/Ie ﬂBHeHI/II\/'IJ O6”b$ICH$II-OH_II/IXC$I MPUTAKCHUEM WIHN OTTAJIKUBAHUEM YaCTUL] BEIIECTB.

JlabopaTopHbie padoThI H ONBITHI
1. Ouenka quamerpa aToMa METOAOM PsiIOB (C HCoIb3oBaHueM (oTorpaduit).
2. OnbIThI IO HAOJFOIEHHUIO TETIJIOBOTO PACIIUPEHUS ra30B.

3. OmbITHI MO OOHAPYKEHHUIO TEUCTBUS CHJT MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBu:xeHne u B3aUMoaeHCTBHI

Mexannueckoe aBukeHne. PaBHOMepHOE 1 HepaBHOMepHOe ABuxkeHue. Ckopoctb. CpenHsisi CKOPOCThb MPHU
HEPABHOMEPHOM JBIKEHMH. PacyeT MyTH 1 BpEMEHHU NBMKEHHUsI. PaBHOMEPHOE 1 HEPAaBHOMEPHOE [IBH-
skerne. CKkopocTs. CpemHss CKOPOCTh MPH HEPABHOMEPHOM [IBHKEHHMHU. Pacuer myTH U BpPEMEHHU JIBHKEHHSI.



ﬂBHeHI/Ie I/IHepL[I/II/I ?)aKOH I/IHepL[I/II/I B3aHMOHeﬁCTBHe TCJI KaK HpI/IqI/IHa N3MCHCHUS CKOpOCTI/I ABUKCHUA
Tes. Macca kKak Mepa MHEPTHOCTH Tesia. ILIoTHOCTS BelecTsa. CBA3b IIIOTHOCTH ¢ KOJIMYECTBOM MOJIEKY T B
eqUHUIE 00BhEMa BEIeCTRa.

Cuna xak xapakTepucTuka B3aumosencTsus Ten. Cuma ynpyroct v 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIBIO TUHAMOMETpa. SBJeHUe TATOTeHUs U cuiia TsokecTH. Crita TshKecTH Ha Apyrux mianerax (MC).
Bec tena. Hesecomocts. CrokeHune cuil, HalpaBJIeHHBIX 0 ofHON npsiMoii. PaBHoaelicTByromas cui. Cuna
TpeHus. TpeHne CKOIbKeHHUs 1 TpeHue 1nokos. Tpenue B mpupoae u texuuke (MC).

JeMOoHCTpauun

1. HabmoneHne MEXaHU4eCKOro IBIKEHHUS TEa.

2. U3mepeHne CKOpOCTH NPSIMOJIMHENHOTO ABUKEHHUS.

3. Habmonenue siBIeHUsST HHEPLIUHL.

4. HabmoneHne M3MEHEHUsI CKOPOCTH TMPH B3aUMOJEHCTBHHU Tl
5. CpaBHeHuUe Macc MO B3aUMOJEHCTBHUIO TEl.

6. CnoskeHue CuJl, HalpaBJIeHHbIX 110 OJHON MPSIMOM.

JlabopaTopHbie padoThI U ONBITHI
1. OnpeneneHrie CKOPOCTH PABHOMEPHOTO ABWKEHMs (IIAPUKA B KUAKOCTH, MOJEIH 3JIEKTPUIECKOTO
ABTOMOOWJIS U T. 1I.).

2. OnpeneneHne cpeaHel CKOPOCTH CKOJIBKEHHs OpyCKa WU IapuKa MO HAKJIOHHOHN IIOCKOCTH.
3. OnpenesieHre MIOTHOCTH TBEPAOTO TEA.

4. OnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD pacTsLKeHHs (aedopMariin) npy KUHBI OT TPHUIIOKEHHON
CHJIBL.

5. OnpIThI, IEMOHCTPUPYIOLINE 3aBUCMOCTD CHJIbI TPEHUS CKOJIbXKEHHS OT Beca Tella U XapakTepa
COMNPHUKACAOIIUXCS] TOBEPXHOCTEM.

Pasnen 4. [laBenue TBEPABIX TeJl, )KUAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHbBIIEHUS U YBETMYeHUs NaBjieHus. JlaBieHne ra3a. 3aBUCUMOCTD JaBJICHUS ra3a
oT 06beMa, Temnepatypbl Ilepenada naBaeHust TBEPABIME TENIAMH, JKUIKOCTIMU U TazaMu. 3akoH Ilackais.
[THeBMaTUYECKHE MAIIMHBI, 3aBUCUMOCTD JABJICHHUSI JKUIKOCTH OT TIyOuHbl. [ mapocTaTHiecKuii mapamaokc.
Coobmaromuecst cocyapl. [ mapaBmudeckue MEXaHU3MBI.

ATmochepa 3emn u atmocepHoe naBnerne. [IpuduHbl CyeCTBOBAHHUS BO3AYLIHON 000I0UKH 3eMITH.
Omnsit Toppuuernmu. M3meperne atmMochepHOro faBieHus. 3aBHCUMOCTb aTMOC(HEPHOTO AABJIEHUS OT
BBICOTBI Hal YPOBHEM Mopst. [Ipubopsl 11t i3MepeHns: aTMOC(EPHOTO TaBJICHUS.

JleiicTBUE JKUAKOCTH U ra3a Ha MOrPY>KEHHOE B HUX TeJIO. BhITankuparomas (apxuMenosa) cuia. 3akoH
Apxumena. IlnaBanue ten. Bo3nyxomnnasanue.

JeMoHCTpauun

1. 3aBUCHUMOCTD AaBJIEHHUS ra3a OT TEMIepaTyphlL

. Ilepenava naBiaeHUs )KUJKOCTBIO U TA30M.

. Coobmarommecs: COCy bl

. I'mnpasnnyeckuii npecc.

. IlposiBnenue neficTBust aTMOCHEPHOTO ABJICHMUSI.

. 3aBUCHMOCTD BBITAIKUBAIOIIIEH CHIIBI OT 0ObeEMa norpyméHHoﬁ YacTHU Tejla U IUIOTHOCTHU KUAKOCTH.
. PaBeHCTBO BBITAJKUBAIOLIEH CUJIBI BECY BBITECHEHHOMN JKUIKOCTH.

0 ~1 N L B W

. YcoBHe naBaHus TEN. MJIABAHUE WUJIU MTOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOLIEHUS
IUTOTHOCTEN TeJla U KUIKOCTH.

JlabopaTopHbie padoThI H ONBITHI
1. MccnenoBaHue 3aBUCMMOCTH BECA TENA B BOJIE OT 00bEMa MOrPYIKEHHOMN B KMAKOCTb YaCTH TENA.



2. OnpenesnieHre BBITAIKUBAIONIEN CHIIbI, NEHCTBYIOLIEH Ha TEJIO, TIOrPYKEHHOE B KUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIBL, IEUCTBYIOLIECH HA TEJIO B XKUIKOCTH, OT MAacChl Teja.

4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHIIBL, IEUCTBYIOLIEH HA TEJIO B KUAKOCTH,
OT 00BEMa MOrPY>KEHHOM B KUIKOCT YACTH TENA U OT IJIOTHOCTH
JKAAKOCTH.

5. KOHCTpyHpOBaHKE apeOMETPa UM KOHCTPY MPOBAHHUE JIOAKHU U OTIPENENEHUE €€ Py30TOABEMHOCTH.

Pa3gen S. PaGoTa u MOIHOCTB. JHeprus
Mexanudeckast padbora. MOITHOCTE.

[IpocThie MEXaHU3MBI: pbIuar, OJIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecus peryara. [Ipumenenue
npaBUjIa paBHOBECHS pbryara K OJIoKy. «30510T0€e npaBuio» MexaHuku. KIT/I mpocThIx MeXaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckast sHeprusi. Kunernueckast u notreHunanbHas sHeprusi. [Ipespaienne oqHoro suaa
MeXaHUYEeCKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE.

JeMoHCTpaLul
IIpumepsl IPOCTBIX MEXAaHU3MOB

JlaGopaTopHbie paGoTbl U ONBITHI

1. Onpenenenne padOThI CHIIBI TPEHHUS TIPU PABHOMEPHOM JIBIKEHHH TeJla TI0 TOPU30HTAIBHOM
MOBEPXHOCTH.

2. UccnenoBanue yCJIOBUN PAaBHOBECHS pbluara.

3. U3mepenne KII/] HaKJIIOHHON MJIOCKOCTH.

4. 3yueHue 3aK0OHa COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

8 KJIACC

Pasnen 1. TenuioBbie siBy1eHus1

Monenu TBEPAOTO, JKUAKOTO U ra3000pa3Horo COCTOSHUM BemmecTsa. Kpucrammmaeckue u amopdHbIe Tena.
OObsICHEHNE CBOMCTB Ta30B, JKMAKOCTEH M TBEPIABIX TEJ Ha OCHOBE MOJNIOXKEHUN MOJIEKY IIPHO-KMHETUYECKOM
Teopun. CMauMBaHKUe U KallUJUIAPHbBIE sIBJIeHUs. TeIaoBoe paclIMpeHue U CoKaTue.

Temnepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEMJIOBOIO ABMKEHUSI YaCTHILI.

BryTpennsist sueprust CriocoObl HI3MEHEHUsT BHYTPEHHEH SHEPTHU: TeIUIonepeaada U COBEpIICHHE pabOThI.
BI/II[bI Terionepeaavn. TCIionpoOBOAHOCTb, KOHBEKLIMA, U3JTYyUCHUC.

Konu4ecTBO TEmnoTsl. Y fAeibHast TEMIOEMKOCTD BelecTBa. Teroo0OMeH U TEMIOBOE PABHOBECHE.
VpaBHeHue TemioBoro OanaHca. [InaBneHne n oTBepaeBaHie KPHCTAJUIMIECKUX BELIECTB. Y AeIbHAs
terutota ruasienus. [lapoodpasoBanue u koHneHcauus. Mcnapenue (MC). Kunienue. Y nenpnas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHHS OT aTMOC(HEPHOTO AaBiieHus. BiakHOCTh BO3AyXa.

DHeprust TOIINBa. Y IeNbHas TEIIOTa CTOPAHHS.

[puatmne! paboTe! Teriosbix apurarteneil. KIT/1 terutosoro apuratens. TerioBble IBUTaTENN U 3aIUTA
okpykaromeii cpensl (MC). 3akoH COXpaHEHHs U TIPEBPALICHUS SHEPTUHU B TEIUIOBBIX nporeccax (MC).

JeMoHCcTpauun

1. HabmoneHne OpOYHOBCKOTO JIBIKEHHS

. Habmonenue nuddysnn

. HabmroneHue siBneHM CMaunBaHUs M KAMWIISIPHBIX SIBJICHUIH

. HabmroneHue TeroBoro paciuupeHus Tes

. UsmeHeHue naBieHus rasa pu U3MEHEHNH OObEMA 1 HATPEBAHUH WJIH OXJIAXKIEHUH
. IlpaBuna n3mepeHus TemMnepaTypbl

. Bunpl Tenonepenaun

0 ~1 N L B~ W

. OxnasxxaeHye npu COBEPIICHUH pabOThI



9. HarpeBanue npu COBEpILICHUH pabOThl BHEIITHIMH CHIIAMH
10. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BEIIECTB

11. Habmonenne KuneHust

12 Habmonerne noCTOSIHCTBA TeMIIEpaTy pbl TIPH IUIABJICHUH
13. Monenu TennoBeIX ABUTATENEH

JlabopaTopHbie padoThI U ONBITHI

1. OnbITE IO OOHAPYKEHHIO NEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSIKEHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJJIOB ITOBAPEHHOMN COJNIM UJIU caxapa

3. OnbITBI O HAGNFOIEHHIO TETIOBOTO PACHIMPEHHS Ta30B, XKUIKOCTEH U TBEPABIX TEN

4. Omnpenenenue naBlieHNs BO3AyXa B OaJJIOHe MINPHLA

5. OnbBITHI, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD IABJIEHHs] BO3MyXa OT €ro 00beMa ¥ HArPeBaHUsl I
OXJIAKAEHUS

6. IlpoBepka runoTesbl INHEHHON 3aBHCUMOCTH JUTHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUIECKOH
TpyOKe OT TeMmepaTypbl

7. HabnroneHue n3MeHEHUsI BHYTPEHHEH YHEPTUH Tejla B pe3yJIbTaTe TeIUIonepeaayn u padoThl BHEITHUX
CHI

8. MccnenoBanue sIBICHUS TEIUIOOOMEHA MIPU CMELIMBAHUN XOJIOIHOH U TOpsTYel BOJIBI

9. Onpenenenne KOIMIECTBA TEIUIOTHI, ITOJYYEHHOTO BOAOI MPU TEIIOOOMEHE ¢
HarpeTbiM METAIIMYECKUM LIUINHAPOM

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA

11. Mccnenosanue npouecca UCapeHus

12. OnpeneneHrie OTHOCUTENBHOMN BIaKHOCTHU BO3yXa

13. Onpenenenue yaenbHON TEIIOTHI IUIABJIEHUS JIbJA

Pa3zpen 2. DiekTpuyecKkne U MATHUTHBIE SIBJICHUSI

DnexTtpuzanus Ten. [IBa pona snekTpudeckux 3apsiaos. Bzanmonelicteue 3apspkeHHBIX T, 3akoH Kynona
(3aBI/ICI/IMOCTb CHIJIBI BSaHMOHeﬁCTBHH 3APSAKCHHBIX TCJI OT BEJIMYHUHDBI 3apAA0B U paCCTOAHUSA MEKAY Te.]'IaMI/I).

DnexTpuueckoe noje. HanpsskeHHOCTD 3JIEKTPUYECKOrO Mosist. IIPUHIUIT CyIEPHO3HIIUN JIEKTPUIECKUX
noJieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DaeMeHTapHbIN snekTpudeckuil 3apsan. Ctpoenue aroma. [IpoBogHuku
U JUBJIEKTPUKU. 3aKOH COXPaHEHUs 3JIEKTPUUECKOrO 3apsaa.

DNeKTpUUecKUil TOK. Y CJIOBUSI CyLIeCTBOBAHUS 3JIEKTPUUECKOrO TOKa. MICTOYHMKYN MOCTOSIHHOTO TOKA.
JIeHiCTBUS SJIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPHUECKUI TOK B XKHIKOCTSIX
U rasax.

Dnextpuyeckas uemnb. Cuna Toka. DnekTpudeckoe HanpsikeHue. COonpoTUBICHUE MPOBOAHUKA. Y IETTBHOE
COIPOTHBIIEHHE BelecTBa. 3akoH OMa [t yuacTka uernu. [TocnenoBaTenpbHOe U napajuienbHOE COSTUHEHNE
MPOBOAHUKOB.

Pabota u MOIIHOCTH BJEKTPUUECKOro TOKa. 3akoH JDkoyms— JleHma. OnekTpudeckue Lenu u
NOTPeOHUTENH HIEKTPHUECKON 3Hepruu B ObiTy. KOopoTKoe 3aMbIkaHue.

IToctosHHbIEe MarHuThl. B3auMoneiicTBie MOCTOSIHHBIX MATHUTOB. MarHuTHoe 1oJjie. MarHutHoe I1oJie
3emMud 11 €ro 3HaYeHUe JJis JKU3HU Ha 3emiie. OmbIT Dpcrena. MarHUTHOE MoJie SJIEKTPUIECKOro TOKA.
IIpumeHeHne 31eKTPOMarHuToB B TEXHUKE. [[eliCTBHE MArHUTHOTO MOJISl HA NPOBOJHUK C TOKOM.

DnekTpoABUraTeNb MOCTOSIHHOTO TOKa. Mcnonp3oBaHue siaeKTpoABUraTeseil B TEXHUUECKUX YCTPOMCTBax
U Ha TpaHCIopTe.

Omnbitel @apanes. Asnenue snexkTpoMarauTHol nHAyKuuu. [Ipasuno Jlenma. Snexrporeneparop. Crnocobs
MOy YEHUS 3JIEKTPUUECKON SHEPTHH. DJIEKTPOCTAHIINN Ha BO3OOHOBIISIEMBIX UCTOYHUKAX YHEPTHH.



JeMoHCcTpanun

1. Dnekrpuzaims Ten

JIBa pona 3JIeKTPUUECKUX 3apsiA0B U B3AUMOJCHCTBHE 3apsKCHHBIX TEll
YCTpPONUCTBO U AEHCTBUE 3JIEKTPOCKONA

DNEKTPOCTATUIECKAs UH/TY KLIHSI

3aKOH COXpaHEHUs SJIEKTPUUECKUX 3aPsiIOB

[IpoBOAHUKY U TUINEKTPUKU

MonaenupoBaHue CUIOBBIX JIMHUH 3JEKTPUUECKOTO MO

O NNk

HcTouHMKH NOCTOSTHHOTO TOKA

9. JleicTBuUs 3IEKTPUIECKOrO TOKA

10. DyeKTpUYECKHil TOK B JKUAKOCTH

11. I'a30BbIi1 paspsan

12. U3mepenne CUIbl TOKa aMIEPMETPOM

13. U3mepenue 3JIeKTPUYECKOrO HANPSKEHHUsT BOJIBTMETPOM

14. PeocTaTt u Mara3suH CONPOTUBJICHUN

15. BzaumoaeincTere NOCTOSIHHBIX MArHUTOB

16. MonenupoBaHue HEBO3MOKHOCTH Pa3AeNICHUs MOJOCOB MAarHUTa
17. MoagenupoBaHUE€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB

18. OmbIT Dpcrena

19. MarnuTHOe MoJie TOKa. DJIEeKTPOMarHuT

20. /leificTBUE€ MarHMTHOTO MOJIsl HA MPOBOJHHUK C

TOKOM 21 DnexkTpoaBUraTesb NOCTOSSHHOTO TOKA

22. UccnenoBaHue sIBJICHUS 3JIEKTPOMArHUTHON MHAYKLUH

23. Onbitel @apages

24. 3aBUCUMOCTb HalpaBJeHHUs] MHAYKLHUOHHOIO TOKa OT YCJIOBHil €ro BO3HUKHOBEHHS

25. DnexTporeHepaTop MOCTOSIHHOTO TOKa

JlabopaTopHbie padoThI U ONBITHI

1. OmnbIThI IO HAOMIOEHHIO SIEKTPU3ALMH TNl MHAYKLMEH U PU CONPUKOCHOBEHUU
2. Hccnenosanue AeNCTBUA 3IEKTPUIECKOrO MO Ha MPOBOJHUKYU U AUDJIEKTPUKHU
3. COopxka u mpoBepKa padOThI SJEKTPUUECKOH IIeMH MOCTOSHHOTO TOKa
4. W3mepeHue U peryaupoBaHue CHIIbI TOKa
5. HU3mepeHue u peryaupoBaHue HaANPsLKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MAYILErO Yepe3 pe3ucTop, OT CONMPOTUBIIEHUs pe3ucTopa U
HanpsKEHUs! Ha Pe3UCTope

7. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOrO COMPOTUBIIEHHUS IPOBOHUKA OT €r0 JIJIMHBI,
IUIOIIAY NIONIEPEYHOro CeUeHHs! U MaTepuaa

8. Ilposepka mpaBuia CIOKEHHUS HANPSKEHUH NMPU MOCIeI0BATEIbHOM COEAMHEHUN ABYX PE3UCTOPOB

9. Tlposepka npaBuia sl CUJIbI TOKA MPU NapajuleIbHOM COEIMHEHNUH PE3UCTOPOB

10. Onpenenenue paboThl 3IEKTPUIECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP

11. Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha pe3ucTope

12. MccnenoBanue 3aBUCUMOCTH CWIBI TOKA, HAYLIETO Yepes3 JIAMIIOUKY, OT HAIIPSKEHUST HA Hel

13. Onpenenenne KI1/] HarpeBarens

14. UccnenoBanue MarHUTHOTO B3aUMOZEHCTBHsI IOCTOSIHHBIX MarHUTOB

15. U3y4yeHne MarHuTHOTO IOJISl TIOCTOSIHHBIX MATHUTOB MPH UX OOBEIUHEHUH U Pa3esIeHIH

16. HUccnenoBanue neiCcTBUS 3JIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY



17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUA KAaTYIIKU C TOKOM U MarHura
OT CHJIBI TOKA U HaIPABJIEHUs TOKA B KaTyIIKE

18. M3yueHune AefHCTBU MATHUTHOIO MOJIsSI HA MPOBOAHUK C TOKOM

19. KoHncTpynpoBaHue U u3y4deHue padoThl 3JIEKTPOIBUIATEIS

20. U3mepenue KI1/I 31exTpoaBUraTeIbHON yCTAHOBKH

21. OnpIThI IO UCCIIEAOBAHUIO SIBIEHHUS AJIEKTPOMAarHUTHON MHAYKLMU: UCCIIeI0OBAaHUE
W3MEHEHUH 3HAYEHUsI U HAIIPABJIEHUs] MHAYKLMOHHOIO TOKA.

9 KUJIACC
Pasznen 1. Mexanndeckue siBJIeHHUA

MexaHu4eckoe qBrxkeHre. MarepuanbHas Touka. Cucrema orcuera. OTHOCHTENBHOCTD MEXAHUYECKOTO
IBIDKEHUs1. PaBHOMEpHOE NPsIMOJIMHENHOE NBIKeHNne. HepaBHOMEpHOE NPSMOIUMHENHOE IBIKCHUE.
CpenHsisi © MTHOBEHHAs1 CKOPOCTD TeJla IPU HEPaBHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE TpsiMoTiHeHOe nBkeHne. CBodonHoe maneHue. OnbiTel [ asmes.
PaBHOMepHOe nBIKeHHE TIO OKpYskHOCTH. Ilepron u yactorta obpamenus. JInHelHas 1 yrioBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

Ilepseii 3axoH HerotoHa. Bropoii 3akon Hetotona. Tpernii 3akoH Herotona. [IpuHuun cynepno3unuun
CHJL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPeHUsI CKOJIBKEHUS, CUJIA TPEHUSI TIOKOSI, IPYTHUE BUIbI
TPEHHSI.

Cuna TSKeCTH U 3aKOH BCEMHUPHOI'O TATOTCHUA. yCKOpeHI/Ie CBO6OI[HOFO nmaacHus. I[BI/I}KGHI/IG IIJIAHET
BokpyT Conana (MC). IlepBast kocMudeckasi CKOpocTb. HEBECOMOCTD U Meperpy3Ku.

PaBHOBeCHE MaTEPUAILHON TOUKH. AGCOMOTHO TBEPAOE TENO. PaBHOBECHE TBEPAOTO TENA C 3aKPETUIEHHOM
OChI0 BpaueHuss. MoMeHT cuibl. LIeHTp TskecTu.

HNmnynsce Tena. U3menenue umnybsca. MMmnysbc cuiel. 3akoH coXpaHeHMsl UMITyJibca. PeakTuBHOe
nswkenne (MC).

Mexanudeckas pabota 1 MOIHOCTh. PaboTa cui TsokecTy, ynpyrocty, TpeHust CBs3b SHEpTuU U paboThl
ITorenunanpHas 3Heprus Teja, MOAHATOIO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHInanbpHas sHeprus CokaTou
npy:xuHbl. Kunernueckas sHeprusi. Teopema 0 KUHETUYECKOM SHEPTUU. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPrUU.

JeMoHCTpauun

1. HabnroneHne MEXaHUIECKOTO JBUKEHHS TeJld OTHOCUTENBHO PAa3HbIX TENl OTCYETA

2. CpaBHeHHE TyTeH U TPAEKTOPHUIL IBHXKEHHUsI OHOTO U TOTO JKe TEJIA OTHOCUTENBHO Pa3HBIX TEJI OTCUETA

3. HU3mepeHue CKOPOCTU U yCKOPEHUS NMPSMOJUHENHOTO ABMKEHUS

4. HccnenosaHue NPU3HAKOB PABHOYCKOPEHHOIO IBUXKEHUS

5. HabmoneHue ABHKEHHS Tea MO OKPYKHOCTH

6. HabnroneHre MEXaHUIECKUX SIBJIEHAH, MPOMCXOMANINX B CUCTEME OTcueTa « Tenexka» mpu
€€ PABHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCHTENBHO KaOuHeTa QU3UKH

7. 3aBHCUMOCTb YCKOPEHHUs Tejla OT MacChl TeJla U JeHCTBYIOIEH Ha HErO CUJIbI

8. HaOmonenne paBeHCTBA CHIT ITPH B3aUMOJEHCTBUH TeJ

9. HU3meHeHue Beca Tena NpU yCKOPEHHOM IBHKCHUHN

10.Ilepenava nmnyabca Npu B3aMMOJAEHCTBUU TEIl

11.IIpeobpa3zoBanust SHEPTHU NPU B3AUMOAEHCTBUH T

12.CoxpaHeHne UMITyJibCca MPU HEYIPyToM

B3aUMOJECUCTBUN

13.CoxpaneHne uMmyJjbca npu adCOFOTHO YIIPYTOM B3aUMOACHCTBUH

14 HabmroneHne peakTHBHOTO JBUYKEHUS



15. CoxpaHeHne MeXaHUUeCKOH SHEPTHU MPU CBOOOTHOM MaIeHUU
16. CoxpaHeHHe MEXaHUUECKON SHepruU MPU JBWKEHUU TeJia oA NeHCTBUEM NPy KHHbI

JlabopaTopHbie padoThI U ONBITHI

1. KoHcTpynpoBaHue TpakTa Il pa3roHa U JajJbHEHIIEero paBHOMEPHOTO ABIDKEHHS [IIAPUKA FITH
TEJICKKU

2. Omnpenenenue cpenHel CKOPOCTH CKOJIBbKEHHsI OpyCcKa MM ABM)KEHUS IAapUKa MO HAKJIOHHON
TUTOCKOCTH

3. Ompenenenue yCKOpEHHs TeNa PU PAaBHOYCKOPEHHOM JIBHXKEHUH IO HAKJIOHHOH MIIOCKOCTH

4. HWccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBH)KEHUU 0€3 HauaIbHOM
CKOpPOCTH

5. IlpoBepka rumoTe3bl: €CJIM NPU PAaBHOYCKOPEHHOM JIBHXKEHUHU 0€3 HauaJbHOH CKOPOCTH My TH
OTHOCSATCS KaK PsiJl HEYETHBIX YMCEJ, TO COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHH OJMHAKOBBI

6. HccnenoBaHne 3aBUCIMOCTH CHIIbI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JJABJICHUS

7. Omnpenenenune ko3 UILIHIEHTA TPEHHUA CKOJIBKEHUS

8. OmnpeneneHue )KECTKOCTH TPy KUHBI

9. Ompenenenune pabOThI CHITBI TPEHUS NIPH PABHOMEPHOM ABM)KEHUH TEJa MO TOPU3OHTAIBHON
MIOBEPXHOCTH

10.0Onpenenenue paboThI CHIILI YIIPYTOCTH NP MOABEME IPy3a C MCTIONB30BAHUEM HETIOABMKHOTO
MOABH)KHOTO OJIOKOB

11 M3yueHune 3ak0OHa COXPAHEHUS] SHEPTUH

Paszgen 2. MexaHn4uecKHe KOJEe0AHUA H BOJHBI

Konebarenproe nrxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHHI: EPUO, YACTOTA, aMILTUTY1a.
MaremaTiueckuil v py KUHHBIA MasiTHUKU. [IpeBpalienne sHepruu npu KojaedaTeaIbHOM IBHKEHUU.
Zaryxatomue konebanus. BeiHykneHHble kojeOanus. Pesonanc. Mexanndeckue BOJHbL CBOWCTBA
MEXaHMYECKUX BOJIH. IO JOJbHbIE U MOTIEPEUHbBIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTb €€ PACIIPOCTPAHEHHS.
MexaHUYECKUE BOJIHBI B TBEPOM Tele, ceiicMuueckue BoHbl (MC).

3Byk. I'poMKkoOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. MHpPa3ByK U yIbTPa3ByK.

JeMOoHCTpaLul

1. Habmonenue koneOaHmid TeJ O IEHCTBHEM CHJIBI TSDKECTH U CHUITBI YIIPYTOCTH
2. Habmonenue koneOaHMii rpy3a Ha HUTH U HA TIPYKHUHE

3. HaOmoneHue BBIHYKIEHHBIX KOJeOaHHH U pe30HaHCa

4. PacnipocTpaHeHHe NMPOAOIbHBIX U MONEPEUHbIX BOJH (HA MOMIEIIH)

5. HaGmoneHne 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOThI

6. AKyCTHYECKUI pe30HaHC

JlabopaTopHbie padoThI H ONBITHI

1. OnpeneneHne 4acTOTH U IEPHOAA KOJeOaHUI MATEMAaTHYECKOTO MasITHIKA

2. OnpeneneHne 4acTOThI M IEpUOAA KOJeOaHHH NPy KHHHOTO MasiTHUKA

3. MccnenoBaHue 3aBUCUMOCTH ITeprosia KoyeObaHuil MOABEIEHHOTO K HUTH I'Py3a OT IJIMHBI HUTH 4.
HccnenoBanue 3aBICUMOCTH TIepHOAa KOJeOaHMi NPy KMHHOTO MasiTHUKA OT MacChl rpy3a

5. IlpoBepka HE3aBHCUMOCTH Niepuoaa KojaeOaHmid rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a 6.
OmnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh MEepHOoia KoyeOaHUH NMPYKUHHOTO MasATHUKA OT MacChl Ipy3a U
KECTKOCTHU TIPY KUHBI

7. 3MepeHne yCKOpeHUsi CBOOOIHOTO MaACHHUS

Pa3gen 3. DjieKkTpOMArHUTHOE T0JIe U 3JIEKTPOMATHUTHbIE BOJIHBI



DJNEKTPOMArHUTHOE TIOJIE. DJIEKTPOMArHUTHBIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCNONb30BaHNE 3J1€KTPOMAarHUTHBIX BOJIH [ COTOBOU CBSI3H.

DneKkTpoMarHuTHas npupozaa csera. CKopocTh cBeTa. BOTHOBBIE CBOWCTBA CBETA.
JeMOoHCTpaLul

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJH
2. BonHOBBIE CBONCTBA CBETA

JlabopaTopHbie padoThI H ONBITHI

1. MI3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUJIBHOTO TenedoHa

Pa3nen 4. CBeToBbIe sBJICHUS
JlyueBast monenb cBeta. Mctounnku ceera. [IpsiMonnneitHOe pacnpocTpaHeHue cBera. 3atmenus: ConmHua u
Jlynsl. OTpakenue ceta. [Lnockoe 3epkano. 3aKOH OTPAKEHHS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHus ceeta. [1ogHOe BHyTpeHHee OTpaskeHue cBera. Mcrnonp3oBanue
MOJIHOI'O BHYTPECHHETO OTPAKCHUA B ONITUICCKHUX CBETOBOJAAX.

JIunza. Xox nyuedt B mua3ze. OnTudeckas cucreMa goroanmnapara, MUKpockona u tejeckorna (MC). I'mas
KaK ONTHYecKas cucreMa. bi3opyKkocTh U 1aabHO30PKOCTb.

Paznoxxenne 6enoro ceeta B cniektp. OnbiTel HetoToHa. CliojkeHUE CrIeKTpalibHBIX BETOB. Jucnepcust
CBeTa.

JeMOoHCTpaLun
1. IlpsMonuHEHOE pacIPOCTPAHEHHE CBETA.

OTtpakeHue CBeTa.

[MonydeHnue n300pakeHNi B IMIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTuueckuii CBETOBOJ.
Xon nyueit B coduparoreit JuHse.
Xon nydeil B pacCenBarOLIEeH JIUH3E.

O N kWD

[Mony4denue n300pakeHM ¢ MOMOIIBIO JIUH3,

9. TlpuHumn pedicTBus QoToanmapara, MUKPOCKONA U TEJIECKONA.
10.Mogens rnasa.

11. PaznoskeHue 6eoro cBera B CIIEKTP.

12. Tlonyuenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

JlabopaTopHbie padoThI H ONBITHI
1. MccnenoBanme 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIy4a OT yIJia MaJeHUs.

2. M3y4eHne xapakTepUCTUK N300pakeHHs IIPeAMeTa B INIOCKOM 3epKalle.

3. UccregoBaHue 3aBUCUMOCTH yrja npejoMIICHH CBETOBOIO Jiy4da OT yIJla MaJACHUA Ha T'PaHULIC
«BO3AYX—CTCKIIO».

4. TTony4enne U300paKeHMA ¢ MOMOIIBIO COOMPAOINEH JTHH3BI
5. Onpenenenue HOKYCHOTO PacCTOSHUS U ONTUYECKON CHJIbI CO OMPArOILEH JTHH3bL.

6. OTBITHI IO PA3JIOKEHHUIO OEJIOro CBETA B CIIEKTP.
7. OnBITHI O BOCTIPUSTHIO LBETA NIPEIMETOB MPU MX HAOIIOASHUH Yepe3 [BETOBbIE (PUIIBTPHI.

Paszgen 5. KBaHTOBLIE IBJICHHSA

OmnbiTel Pesepdopna u mnanerapuas monens atoma. Monenbs atoma bopa. Mcnyckanue u norioniesne
ceera aToMoM. KBaHThI JIMHEHYaThIE CIIEKTPHL.

PanuoakTuBHOCTh. AJib(ha, OeTa u rammamsnyderns. CTpoeHre aTOMHOTO siapa. HykiioHHast Mozesb



aTOMHOTO sapa. M30TonsL
PannoaktusHble npespaienus. [lepuon noiaypacnanga aTOMHBIX siAEp.
SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3aps0BOIO U MAaCCOBOTO YHMCE. DHEPrHsl CBSA3U aTOMHBIX sED.
CBs13b Macchl M 9HEpruM. Peakumu cunTe3a u nenenus suep. Mcrounnku sueprun Connua u 38€31 (MC).
SAnepHas sHepreTuka. JIeficTBUS pagoaKTUBHBIX M3JIyUeHHI Ha sKuBble opranu3mel (MC).

JeMOoHCTpauun

1. CriexTpbl U3JTy4eHUs] U MOTJIOLIEHMUSI.

2. CexTpbl pa3JuyHbIX [a30B.

3. Cniextp BOAOpONA.

4. HaGmoneHue TpekoB B kamepe BuibcoHa.

5. PaboTa C4€TYNKA MOHU3UPYHOLIMX U3JTyYE€HUM.

6. Peructpauus usiaydeHus NPUPOAHBIX MUHEPAJIOB U MPOAYK TOB.

JlabopaTopHbie padoThI U ONBITHI
1. HabnmroneHue CIUTOIIHBIX M IMHEWYATBIX CIIEKTPOB U3y YECHUS.

2. MccnenoBanre TPEKOB: U3MEPEHNE SHEPTUH YaCTHLIBI IO TOP MO3HOMY My TH (110 ¢oTorpadusim).
3. M3MepeHne patuoakTHBHOTO (poHa.

[oBTOpPUTENIBLHO-0000 A0 NI MOTYJIb

IToBTOpHUTENBEHO-0000MAO LM MOYJIb IIPEIHA3HAYEH AJIsI CUCTEMATU3aUN 1 0000 eHNs] IPEIMETHOTO
CONEPIKAHMS ¥ OTIbITA JEATENBLHOCTH, MPUOOPETEHHOTO NMPH M3y YE€HNUH BCETO Kypca PU3UKH, a TAKKE JUIs
noAroToBkU K OCHOBHOMY rOCyIapCTBEHHOMY SK3aMeHy Mo (PU3MKe A O0yHaroImuXcsl, BEIOPABIIMX 3TOT
y4eOHBII MpeaMer.

IIpu u3yyeHnu NaHHOTrO MOAYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI AEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00eCTIeUNBAETCS JOCTHIKEHUE MTPEIMETHBIX 1 METANIPEIMETHBIX IIAHUPYEMBIX PE3yJIbTaTOB
oOyueHnusi, pOPMUPYETCS] €CTECTBEHHO-HAYYHASI TPAMOTHOCTD. OCBOEHHE HAYYHBIX METOIOB UCCIIEIOBAHUS
SIBJICHUW TIPUPOBI U TEXHUKHU, OBJIAZICHIE YMEHUSIMU OOBSICHITH (PU3NYECKHE SBJICHUS, TPUMEHSIS
MOJIyYEHHbBIC 3HAHUS, PEIIATh 3aJ1a4l, B TOM YHCJI€ KAYECTBEHHBIE U YKCIEPUMEHTAJILHBIE.

TIpUHIMOMATBHO AESTENBHOCTHBIM XapaKkTep JaHHOTO Pas3aesa Peatu3yercs 3a CYET TOrO, UTO yYaIIUecs
BBITIOJIHSAIOT 3aJJaHUsI, B KOTOPBIX UM MPEIJIAraeTcs:

— Ha OCHOBE TOJIYYEHHBIX 3HAHUH PACMO3HABATH M HAYYHO OOBSICHITH (PH3UUECKUE SIBJICHUS B
OKPYJKaOIIeH MPUpOie U MOBCEIHEBHON KU3HH,

— HCMNOJIb30BATb HAYYHBIC MCTOAbI UCCIICAOBAHNA (I)I/ISI/ILIGCKI/IX ﬂBHeHHfI, B TOM YHUCJIC AJI MPOBEPKU
TUIOTE3 U NOJYUCHUA TCOPETUICCKHUX BBIBOAOB,

— OOBSCHSITH HAay4YHbIC OCHOBBI HanOoJIee BasKHBIX I[OCTI/DKGHI/Iﬁ COBPEMEHHBIX TeXHO.]'IOl"I/II\/'Ij
HarpuMmep, NPpakTUICCKOro UCIOJb30BaAHUA PA3JIMIHbIX UCTOYHUKOB SHEPIUHU HAa OCHOBE 3aKOHA IPE-
BpalICHUA U COXPaHCHUS BCEX U3BCCTHBIX BUAOB SHEPTHUU.

Kaxnast 13 TeM JaHHOTO pa3zesia BKIIOYAET HKCIIEPUMEHTAIBHOE HCCIIEOBaHIe 0000MIIar0mero
xapakrepa. Pa3nen 3aBepiuaeTcst npOBEACHUEM TUATHOCTUYECKOH M OLICHOUHOM pabOoThI 32 KypC OCHOBHOM
LITKOJTBI.



INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

Uzyuenne yueOHOro npenmera « Pusnka» Ha ypoOBHE OCHOBHOIO 00IIEro o0pa3oBaHUs JOJIKHO
obecrieunBaTh JOCTUKEHHE CIIEAYIONUX JIUYHOCTHBIX, METANIPEIMETHBIX W MPEAMETHBIX 00pa30BaTeIbHbBIX
PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJbTATHI
Iampuomuueckoe éocnumanue:
— TPOSIBJICHUE MHTEpPeca K HCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUHCKON (PU3NUECKOI HAYKH,
— LEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSIM POCCUHCKUX YIEHBIX (PU3UKOB.
TI'pasicoancroe u Oyxo6Ho-upascmeennoe 60CRUMANUE:

— TOTOBHOCTb K aKTHBHOMY YYaCTHIO B OOCYXI€HUH OOLIECTBEHHO-3HAYUMBbIX M 3THYECKUX MpodieM,
CBSI3aHHBIX C NMPAKTUYECKUM NPUMEHEHHUEM TOCTHKEHUH (PU3UKHY,

— OCO3HAHUE BAXKHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIBHOCTU yLIéHOFO.
Dememuueckoe éocnumatie:

— BOCHPHSTHE SCTETHIECKUX KAUeCTB (PU3MUECKON HAYKHU: €€ TAPMOHUYHOTO MOCTPOEHHs], CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

Llennocmu nayunozo no3nanus:

— OCO3HaHHE IIEHHOCTH (PU3NUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MUPA, OCHOBBI
Pa3BUTHs TEXHOJIOTUH, BaKHENIIEH COCTABIISIFOLIEH KyJIbTypBI,

— Ppa3BUTHE HAyYHOMU JI0O03HATEIBHOCTH, HHTEPECA K UCCIENOBATEIbCKON NEeATEIbHOCTH.
Dopmuposanue Ky1omypol 300p06bs U IMOUUOHAIbHOZ0 DLAZONOIYHUA:

— OCO3HaHHE IIEHHOCTH 0e30macHOro 0dpasa JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXKHOCTH TMPaBHJI 0€30MACHOTO MOBEACHHS Ha TPAHCIIOPTE, HA TOPOTaX, C SIEKTPUISCKUM U TEIIOBBIM
o0opyIOoBaHHEM B JOMAIIHUX YCJIOBUSIX,

— c(opMHPOBaHHOCTD HaBBIKA pedIeKCHH, TPU3HAHIE CBOETO NPaBa Ha OMHUOKY M TAKOTO JKe IpaBa y
APYroro 4ejgoBeKa.

Tpyoosoe socnumanue:

— AKTHUBHOE YYaCcTHE B PEIICHUU NMPAKTUYECKUX 3a/1a4 (B paMKaX CEeMbH, IIKOJIbI, TOPOa, Kpasi)
TEXHOJIOTHYECKON U COLMATBHON HAMPABJIEHHOCTH, TPEOYIOIUX B TOM HUCTIEe U (U3MUECKUX
3HaHUM,

— HMHTEPEC K MPAKTHIECKOMY HM3YYEHHIO NMPO(ECCHid, CBA3aHHBIX C (PU3UKOH.

Dronozuueckoe eocnumanue:

— OpHEHTAlMs Ha IPUMEHEHHE (PH3MUECKIX 3HAHWH JUIs PELICHUs 3a1a4 B O0JIACTH OKPY KarOLIeH
Cpenbl, IUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MTOCJIEACTBUM IJI OKPY KAIOIIEH
cpensl,

— OCO3HaHHE TJI00AJBHOrO XapakTepa 3KOJOTMYeCKUX IMpoOJeM U MyTel MX peLIeHus..

Aoanmayus obyuarouezocs K U3MEHAIOWUMCA YCLOGUAM COUUALbHOU U RPUPOOHOIL CPedbl:

— TOTPeOHOCTh BO B3aUMOACHCTBUY MPH BBITIOJTHEHUH HCCIIEIOBAHUH U MPOEKTOB (PU3HIECKOM
HAIPABJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSM APYTHX,

— TMOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTHU HEPE3 MPAKTUYCCKYIO ACATCIIbHOCTD,



— moTpeOHOCTL B (POPMUPOBAHNY HOBBIX 3HAHUM, B TOM YUCJIE ()OPMYTHPOBATH HIEH, MIOHSITHS,
TUIOTE3bl O (PU3NUECKHX OOBEKTAX W SBJICHUSIX;

— OCO3HaHHe 1e(PUIITOB COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH B 00J1aCTH (PH3HKHY;
— TUIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHNH HOBBIX (PU3NUECKUX 3HAHUM,

— CTpeMJICHHE aHAJM3UPOBATh U BbIABIISATH B3AUMOCBSI3U MPUPOABI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTIONb30BaHNEM (PU3NIECKUX 3HAHUI,

— OILIEHKA CBOMX JIEHCTBHIA C Y4ETOM BIIUSHHS HA OKPY KAOLIYIO CPeIy, BO3MOKHBIX
100aJIbHBIX MTOCIEICTBUM.
METAINNIPEAMETHBIE PE3YJIBTATbBI

YHuBepcaibHbIe NO3HABATE/bHbIE AeiiCTBUS

Ba3zogwie 1ozuueckue oeiicmeusn:
— BBISABIISITh U XaPAKTEPU30BATh CYLIECTBEHHbIE IIPU3HAKH OOBEKTOB (SIBJICHHI),
— YCTaHABIIMBATh CYI[ECTBEHHBIH MPU3HAK KJIaCCH(UKALINK, OCHOBAHMS 11 OOOOIIEHHUS 1 CPAaBHEHUS,

— BBIIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTax, NaHHBIX U HAOIOIEHUSIX,
OTHOCSIINXCS K (PU3UUECKUM SIBJIICHUSIM,

— BBIABJIATE NPUIUHHO-CICACTBEHHBIC CBA3U MPHU U3YUCHUU (I)I/ISI/ILIGCKI/IX SIBJICHUI 1 nmpouecCoB,
ACJaTh BBIBOALI C UCITOJIB3OBAHHUEM JC€AYKTUBHBIX U UHAYKTHBHbBIX YMOSaKJIIOHGHI/IfI, BBIABUI'ATH
T'UIIOTE3bI O B3aUMOCBA3AX (1)I/ISPI"IGCKI/IX BCJIMYHH,

— CaMOCTOSITENIbHO BbIOMpAaTh criocod pereHns yueOHo# pusmueckoii 3a1auu (CpaBHEHHE HECKOJIBKHX
BAPUAHTOB PELIEHNs], BBIOOP HAMOOJIee MOAXOMANIETO C YIETOM CAMOCTOSTENBHO BbIIENEHHBIX
KPUTEPHEB).

Ba3zoevie uccneoosamenvckue oelicmens:
— HCIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IeI[OBaTeJ'IbCKI/Iﬁ HHCTPYMCHT MO3HAHUA,

— MPOBOAHTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TJIAHY OMbBIT, HECIIOKHBIH
(bU3rYeCKUil SKCIEPUMEHT, HeOOIbIOe UCCIeNOBaHNE (PU3UIECKOTO SBJICHUS,

— OLIEHHMBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTh HH(POPMALIHIO, MTOJYYEHHYIO B XOJIe
HCCJIEOBAHMS WM DKCIIEPUMEHTA,

— CaMOCTOSITENBHO (POPMYTUPOBATH OGOOIIEHHUS U BBHIBOABI 10 PE3YJIBTATaM IPOBEIEHHOTO
HaOJTIOIEHUSI, OTbITA, UCCIIEAOBAHUS,

— MPOTHO3MPOBATH BO3MOXKHOE JaNibHElIIee pa3BUTHe (PU3MYECKUX MPOIIECCOB, a TAKIKE
BBIIBUTaTh MPENOJIOKEHUST 00 UX PA3BUTHUHU B HOBBIX YCJIOBHSIX U KOHTEKCTAX.

Paboma c unpopmayueii:

— TPUMEHSThH PA3TUYHbIC METOABI, HHCTPYMEHTBI U 3aIPOCHI MPH MOUCKE U 0TOOpe HHpopManuu
WJIM JIaHHBIX C yYETOM TIPEIOKEHHON yueOHON (PU3uUecKoil 3anauu;

— aHAJM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH NHPOPMALUIO PA3TUYHBIX BUIOB H (HOpM
MIPEACTABIICHHUS,

— CaMOCTOSITENIbHO BbIOMPATh ONTHMAaJIbHYIO (POPMYy NPEACTaBICHUS HHPOPMALIUU 1
WLTFOCTPUPOBATD PellaeMble 3a1a4i HECIOKHBIMU CXE€MaMH, TUarpaMMaMH, HHOH rpaduKoi U ux
KOMOWHAIUSAMH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:

— B xome oOcykneHus: yueOHOro martepuania, pe3yJjbTaToB JabOpaTOpHbIX pabOT W  MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOIl TeMbl U BBICKA3bIBATh UI€H, HALICJCHHBIC HAa PEIICHUE
3a/1a4u UMOAAEPIKaHNUe OJIaroKenaTeTbHOCTH OOIICHNS,

— COMNOCTABJATH CBOU CYXXACHUSA C CYKACHUSIMHU APYTHX YYACTHUKOB JUAJIOTA,
OoOHapyKUBATh Pa3JINYKe U CXOACTBO MO3UIIHIA,

— BBIPaXaThb CBOKO TOYKY 3PCHUSA B YCTHBIX U MTMCbMEHHBIX TCKCTAX,

— TyOJMYHO MPECTABIAT PE3yJIbTaThl BBIMOIHEHHOTO (PU3HMYECKOTO OMbITA (IKCIIEPUMEHTA,
UCCJICZIOBAHMS, TTPOEKTA).

Cosemecmnan oeameibHoCHb (COMPYOHUUECHBO):

— TIOHHUMATh U HCIIOJIB30BaTh MPEUMYLIIECTBA KOMAHIHONH U MHANBHAYAIBHOH paboThl Ipu
peLeHnH KOHKPETHOH (PU3NIECKOi mpobyiemsl;

— MNPpUHHUMATbh LCIU COBMECTHOM ACATEIIbHOCTU, OPTAaHU30BbIBATH HeﬁCTBHﬂ 110 eé JOCTHXKCHHIO!

pacrpenessaTh POy, 00CyKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOU padoThl; 06001maTh MHEHHS
HECKOJIbKUX JIFOIEI;

— BBIIIOJIHATL CBOIO 4aCThb pa60TbI, AOCTUTrasA KaYCCTBCHHOT'O PE3YJIbTaTa IO CBOEMY HAIIPABJICHUIO U
KOOpAUHUPYA CBOU HeﬁCTBHﬂ C APYyTUMH YJI€HAMU KOMAaH/ABbI,

— OLIEHHMBATh Ka4€CTBO CBOETO BKJIaAa B OO MPOIYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
cpopMyIMPOBAHHBIM YYACTHUKAMH B3aUMOAEHCTBUS.

YHuBepcaibHbIE PeryJasiTHBHbIC 1eHCTBHS

Camoopzauuzauu}l N

— BBIIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CHTYaLUsIX, TPEOYIOMIHNX JIJIsl eIl eHHsI
¢bu3nUecKUX 3HAHUH,

— OPHEHTHPOBATHCS B PA3TMYHBIX IMOAXOAAX MPUHITHA PEeLUICHUH (MHANBHUIY AJIbHOE, IPUHSATHE
peLIeHns B TPYIINe, MPUHATHE PEIIEHUH rpy o),

— CaMOCTOATCIIbHO COCTABJIATE AJITOPUTM PCIICHUA (1)I/ISI/ILIGCKOI\/'I 3ada4U MK 11aHa UCCIICAOBaHUsA

C YUYETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTUPOBATH MPEJIATAEMbIE
BApUAHTBI PELIEHUN,

— gJenaTth BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIEHUE.
Camorxonmpons (periexcusn):
— JaBaTh aN€KBATHYIO OLEHKY CHTYalluH U MPENJIaraTh IUIaH €€ U3MEHEHHS,

— OOBACHSTH IPUYUHBI NOCTHKEHUS (HEMOCTUKEHNS ) PE3YIHTATOB AEATETLHOCTH, NABaTh
OLIEHKY MPUOOPETEHHOMY OIIBITY

— BHOCHUTb KOPPEKTHUBBI B ACATEIBLHOCTD (B TOM YHCIIE B XOJ BBITIOJHEHUS (PU3UIECKOTO UCCIICIOBAHUS
WJIA TIPOEKTA) Ha OCHOBE HOBBIX OOCTOSATENBCTB, H3MEHUBLINXCS] CUTYaLUH, yCTAHOBJIEHHBIX OIIHOOK,
BO3HMKUIUX TPYIHOCTEH;

— OLCHUBATb COOTBETCTBUEC PE3YJIbTaTa HCJIU U YCIIOBUAM.

QMOL(MOHCUI bHBLIL UHMELIEKM:



— CTaBUTH ce€0s1 Ha MECTO IPYTrOro YesioBeKa B XO/I€ CIIopa MIIK TUC KYCCHH Ha HayYHYIO
TeMy, TIOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY IPYTrOro.

IHpunamue cebs u opyzux:

— MPU3HABATH CBOE NMPABO HA OIMOKY NP PEIleHUr (PU3NIECKUX 3a1a4 MU B yTBEPKIECHUSAX Ha
HAy4HbIE TEMBI U TAKOE K€ NMPaBO APYTOro.

INPEAMETHBIE PE3YJIBTATDBI

7 KIIACC

IIpenmeTHbIe pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAKATH CPOPMUPOBAHHOCTD Y 00YHAIOIIIXCSI
YMEHUN:

— WCIOJIb30BATh MOHITHS: PU3HMYECKUE 1 XUMUUYECKIE SBICHHS; HAOMIOJeHNE, SKCIIEPUMEHT,
MOJIeJIb, TUIIOTe3a; eAUHHLIBI (PU3UUECKUX BEJIHYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUSI
BELIECTBA (TBEPJIOE, JKUIKOE, Ta3000pa3HOE), MEXaHMYIECKOE IBUKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIMHEIHOE ), TPASKTOPHSA, PABHONEHCTBYIOLIAst CHII, AedopMariyst (yrpyras,
MJIACTUYECKAsT), HEBECOMOCTD, COOOINAIONITHECS] COCYIbI,

— pasnuuaTh seieHus (auddys3us; TennoBoe NBHKEHNE YaCTHL] BEIIECTBA, PABHOMEPHOE ABIKEHHE,
HEPABHOMEPHOE NBUKEHWE, HHEPLIUS, B3aMMOJIEHCTBHE TEJT, PABHOBECHE TBEP/IBIX TEJI C 3aKPETLIEHHOM
OCBIO BPALIEHHUS; TIEPENaa NaBIeHus TBEPAbIMH TENAMH, KUIKOCTAMH U ra3aMu; aTMOCHEPHOE
TaBJICHHUE; TJIABAHUE TEJI, IPEBPALIECHUS] MEXaHUYECKOH SHEPTUH) MO OIMHMCAHHIO UX XapaKTEPHBIX
CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE,

— pacmo3HaBaTh MPOSIBIICHHE N3YUEHHBIX (PU3NYECKHX SBJICHUI B OKPY KAIOLIEM MUpPE, B TOM YHUCIIE
¢du3ndeckue SIBJICHUS B IPUPOJIE. IPUMEPHI IBMIKEHUS C PA3JIMYHBIMHA CKOPOCTSIMHU B )KMBOH U
HEKHUBOH MPHUPOAE; NEHCTBHUE CHIIBI TPEHHSI B IPUPOIE M TEXHUKE, BIUIHUE aTMOC(HEPHOTO JaBJICHUS
HA JKUBOW OpPTaHU3M, IUIaBaHHUE PbIO; PhIYAry B TEJIE YEIOBEKA, IPU 3TOM MEPEBOAUTD MPAKTHUECKYIO
3amady B y4eOHYI0, BBIIENSATh CyIEeCTBEHHbIE CBOMCTBA/IPU3HAKH (PU3HMUYECKHX SIBJICHUH,

— OITUCBIBATh M3YYECHHBIC CBOMCTBA TeJ U (PU3NUECKUE SIBJICHUS, UCTIONB3Y sl (PU3HMIECKIE BETHUNHBI
(macca, 00BEM, MIIOTHOCTD BELIECTBA, BPEMSI, TIyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHIIA YIIPYTOCTH, CHJIA
TSDKECTH, BEC TEJNA, CUJIA TPEHUs, NaBlieHHe (TBEPIOTO TeNa, XKUAKOCTH, ra3a), BHITAIKUBAIOIIAs CHJIA,
MeXaHu4YecKast paboTa, MOLTHOCTb, TJIEYO CHITbI, MOMEHT CHIIbI, KO3(QHUINEHT MONIE3HOTO AeHCTBUS
MEXaHU3MOB, KUHETHYECKast U IOTEHIUAJIbHAS SHEPTHS ), TIPH OMICAHUH MPABUIBHO TPAKTOBATH (PU3U-
YECKHI CMBICII UCTIONB3YEMBIX BEJIMUNH, UX 0003HAUEHUs M €IUHULIBI (PU3UUECKUX BEITMYUH, HAXOIUTh
(bopMyJIBL, CBS3BIBAIOLINE NAHHYIO (PH3MUYECKYIO BEJIMUUHY C JPYTHMH BEJIMUMHAMH, CTPOHUTD IpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEIHYUH;

— XapaKTepH30BaTh CBOWUCTBA TeJ, (PH3UUECKUE SIBIIEHUS M MTPOIIECCHI, UCTIOJIb3YSI MPABUIA CIIOKEHUS
cwt (BOOJb OJHOM TpsiMoii), 3akoH ['yka, 3akoH [Tackans, 3akoH Apxumena, MpaBuIo PABHOBECHS
peryara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTUH, TIPU 3TOM
JaBaTh CJIOBECHYIO (hOPMYTMPOBKY 3aKOHA U 3aITUCHIBATh €0 MaTEMATHYECKOE BbIPAKEHHE,

— OOBACHATD (PU3HUECKHUE SBJICHHUS, MPOLECChl M CBOWCTBA TEJN, B TOM YHUCIIE H B KOHTEKCTE
CUTyaLMi NPaKTUKOOPUEHTHUPOBAHHOIO XaPAKTEPA: BBISBJIATH NPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHe M3 |—2 JIOTHYeCKHX IIaroB ¢ OMopoil Ha 1—2 U3y4eHHBIX CBOHCTBA (PU3NIECKUX SIBICHH,
(pM3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

— pemiaTh PacyYETHbIE 3a1a4u B 1—2 NefCTBUsI, UCTIONB3Ysl 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE
(u3nUecKre BETMYMHBI. HA OCHOBE aHAJIN3a YCIIOBHUS 3a7a4H 3aIUChIBATh KPATKOE YCIIOBUE,
noa-



CTaBJIATH (PU3MUECKUE BENMYMHBI B (DOPMYJIbI ¥ TIPOBOIMTH PACUETHI, HAXOAUTH CIIPABOYHBIE JAHHBIE,
HEOOXOIUMBIE IS PEIIEeHUs 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MTOJYYeHHOH (PH3HUECKON BEITHMYHHBI,

— pacmo3HaBaTh NPOOJIEMBbI, KOTOPbIE MOJKHO PEIIUTh MPH MOMOIIN (PUIUIECKUX METOIOB; B
OTHUCAaHUU UCCIIEIOBAHMS BBIICISITh IPOBEPSIEMOE TIPEATIONOKEHHE (TUITOTE3Y ), Pa3InyaTh U
UHTEPIPETHPOBATD MOJTYYECHHBIA PE3yJIbTaT, HAXOAUTh OLIHOKU B XOJI€ OIbITA, IEJIaTh BBIBOJBI 11O €r0
pesyJibTaTam,

— TIPOBOAUTH OMBITHI IO HAOMIOACHUIO (PU3HIECKHX SIBICHUH WIH PU3MIECKUX CBOWCTB TET:
(b opMyIHPOBATH MPOBEPSIEMBIE TPEATIONOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOro 00opynoBa-
HUSI, 3aMTUCBIBATD XOJ] OMBITA B (POPMYJIUPOBATH BHIBOJHI,

— BBIIIOJHATE MPAMbBIC UBMECPEHUA PACCTOAHNSA, BpPEMEHU, MaCChI TEJIA, O6’béMa, CUJIbI U
TEMIIEPATYPbI C UCITOJIB30BAHHUEM aAHAJIOTOBBIX U LII/I(prBbIX HpI/I60pOB; 3al1iucChbIiBaTh MMOKAa3aHUA
IpUOOPOB € YUETOM 3aAaHHOM abCOMOTHON MOrPEITHOCTH N3MEPEHHUIA,

— TPOBOAUTH UCCIIENOBAHNE 3aBUCUMOCTH OHOM (PU3MIECKON BEIMYHHBI OT APYTOH C
UCTIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHIKYLIETOCS TeJla OT BPEMEHH
IBW)KEHUS TEJA; CHIIbI TPEHHUS CKOJIBKEHHSI OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEH TeN U
HE3aBUCUMOCTH CHJIbI TPEHHMSI OT IJIOLIAAN COMPUKOCHOBEHMS TEJI, CUJIbI YIIPYTOCTH OT Y AJIMHEHUS

TPy KUHBI, BHITAJIKABAOLIEH CHUITBI OT 00bEMA TIOIPYKEHHON YaCTH TEa M OT TUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJla, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJIO; yCJIOBHUH MIaBaHUS
TeJ, YCIOBUH PaBHOBECHS pbluara M OJIOKOB), y4aCTBOBATh B INITAHUPOBAHUH Y4€OHOTO UCCIEIOBAHMUS,
co0u paTh YCTAHOBKY H BBITIOJHATb U3MEPEHUs], CIEAYS MPEIIOKEHHOMY IIJIaHy, (PUKCHPOBATh
Pe3yJIbTATHI MOJYYSHHOHN 3aBHCUMOCTH (PHU3UUECKUX BEJIMYUH B BHIE MPEIJIOKEHHBIX TaOIUI] 1
rpa¢puKOB, A€NAaTh BHIBOJBI IO PE3YJIbTaTaM UCCIICAOBAHUS,

— TPOBOAMTH KOCBEHHbIE N3MEPEHUs (PU3NUECKUX BEJIMUYNH (TUIOTHOCTD BEILIECTBA JKUAKOCTH U
TBEPAOTO TEJIA, CHJIA TPEHHS CKOJIbKEHHUS, NABIEHUE BO3/IyXa, BBITAKMBAIOIIAs CUIIA, NEUCTBYIOIIAs Ha
TIOTPYKEHHOE B JKMAKOCTb TEJIO; KO3 (PUIMEHT TOJIE3HOTO AEHCTBHS MIPOCTHIX MEXAHU3MOB), CIIEMLYsI
NPEIJIOKEHHON MHCTPYKIUH: MTPH BBIIOJIHEHUH H3MEPEHNH COOMPATh SKCIIEPUMEHTATIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE UCKOMOM BEJIUYHHBI,

— co0oaaTh nmpaBuiIa TEXHUKH 0€30MacCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM,

— YKa3bIBaTh NPUHLMITBI JEHCTBUS TPUOOPOB M TEXHUIECKUX YCTPONUCTB. BECHI, TEPMOMETD,
IMHAMOMETP, COOOIIAIIUECS COCYAbI, OapOMETp, phIUar, MOABMKHBIN U HETIOBUKHBIHN OJIOK, Ha-
KJIOHHAs MJIOCKOCTB,

— XapaKTePH30BATh MPUHIIMIIBI JEHCTBUS U3YUEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOIHCTB € OMOpPO
HA UX ONHCAHUs (B TOM YHCJIE: MOMIIUITHUKY, YCTPOHCTBO BOIONPOBOAA, THAPABIMYECKHI ITpecc,
MaHOMETP, BBICOTOMEP, MOPIIHEBOH HACOC, aPEOMETP), UCIIONb3Y s 3HAHUS O CBOMCTBAX (PU3NIECKHX
SIBJIEHHH 1 HEOOXOMMBbIe (PH3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH,

— TPUBOIUTH MPUMEPHI / HAXOAUTh HHPOPMALIMIO O PUMEPAX MPAKTUIECKOTO UCTIONb30BAHUS
(u3nUecKUX 3HAHUH B MOBCEIHEBHOMN KM3HH AJIs1 o0ecriedeHns: 06e30MacHOCTH MpU OOpaIeHUH C
npubOpaMu U TEXHUIECKUMH YCTPOHCTBAMH, COXPAHEHHSI 3I0POBBS H COOIOIEHHSI HOPM
3KOJIOTHYECKOI0 MOBEICHUsI B OKPYKAIOLIEN Cpene;

— OCYHIECTBJIATDH OT60p HUCTOYHUKOB I/IH(l)OpMaLII/II/I B C€TH HHTepHeT B COOTBETCTBHH C 3aJaHHBIM
MOUCKOBBIM 3aIllpOCOM, Ha OCHOBEC UMCHOIIUXCA 3HAHUI U HYTéM CpaBHCHUSA pa3IUYHbIX HCTOUYHUKOB
BBIICIATD I/IH(I)OpMaLII/II-O, KOTOpas ABJIACTCA HpOTPIBOpe‘{I/IBOfI WJIH MOXET OBbITh HGI[OCTOBepHOfI;

— HCHOJIB30BATh MPH BBIMOJIHEHUHN YYEOHBIX 3aIaHUH HAYYHO-MOMYJISIPHYO JIUTEPATy Py HU3HUECKOTO



Conep KaHusl, CPaBOYHbIE MATEPUAJIbI, PECYPCHI CeTH MHTEPHET;, BafeTh MPUEMAMH KOH-
CIEKTHPOBAHUS TEKCTa, MpeodpazoBaHmst HHPOPMALIMK U3 OTHOH 3HAKOBOH CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHbIE KPATKHE MICbMEHHBIE U YCTHBIE COOOINEHHUSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopMaunu GU3MUECKOro ConepKaHMs, B TOM YHCIE Iy OJIMYHO eNaTh KPAaTKHe COOOIIEHHS O
pe3yJbTaTax MPOEKTOB WIIM YYEOHBIX HCCIIEIOBAHUI;, IPH STOM I'PAMOTHO HCIIOJIb30BaTh U3y YEHHBIN
MOHATHIHBIN armapar Kypca (U3MKH, COMTPOBOXKAATE BHICTYIICHUE NPE3CHTAaNEH,

— TIpH BBINOJHEHNH YYeOHBIX MPOEKTOB U UCCIENOBAHUN PaCIpenessiTh OOSI3aHHOCTU B TPYIIIE B
COOTBETCTBUH C MOCTABJICHHBIMHU 33/1a4aMH, CJIEAUTD 32 BBIIIOJHEHUEM IUIaHA NEHCTBUMN, aA€KBATHO
OLICHUBATh COOCTBEHHBIH BKJI/l B A€ATEIBHOCTD IPYIIIIBL, BLICTPAUBATE KOMMYHUKATHBHOE
B3aUMOZICHCTBUE, YUUTBIBASI MHEHHUE OKPYKAFOLIUX.

8 KJIACC

IIpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAKATH CPOPMUPOBAHHOCTD Y 00YHAIO X CSI
YMEHUN:

— HCIOJIB30BaTh MOHATHS. Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE ABUIKEHUE aTOMOB U MOJIEKY L,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUTUIECKHE 1 aMOP(HBIE TeJla, HACHIIEHHBINH U HEHACHI-
LIEHHBIN Map, BJAXKHOCTb BO3yXa, TEMIIEPATYyPa, BHYTPEHHSISI SHEPTUsl, TEIJIOBON IBUTATENb;,
3JIEMEHTAPHBIN SJEKTPUUECKUH 3apsifl, SJIEKTPUUECKOE MOJE, MPOBOAHUKHU U AUJIEKTPUKH,
MOCTOSTHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE TOJIE,

— pasnuyaTh sABJIEHHUS (TEIJIOBOE PacIIUpEHUe/ CoKaTHe, TeIIonepeaaya, TerOBOe paBHOBECHE,
CMaYHMBaHWE, KATUJUIAPHBIC SBJICHUS, HCTIAPEHIEe, KOHACHCALMS, TUTABJIEHUE, KPUCTAJLTH3ALINS
(oTBepaeBaHKE), KUTICHHE, TEIUIONepeaava (TEerIONPOBOIHOCTh, KOHBEKIIHS, U3JTyUEHHUE), SJICKTPHU3AIHS
TeJI, B3aUMOJEHCTBHIE 3apsIIOB, NEUCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHHE, B3AUMOCHCTBIC
MAarHHUTOB, TEWCTBHUE MATHUTHOTO MOJISI HA TIPOBOJAHHK C TOKOM, 3JIEKTPOMATHUTHASI HHIYKIIUS) TIO OTTH-
CaHMIO UX XapaKTEePHBIX CBOWCTB U HA OCHOBE OITBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3HUECKOE
SIBJICHUE,

— pacmo3HaBaTh MPOSIBIIEHHE N3YUEHHBIX (PU3NYECKHX SIBICHUI B OKPY KAIOLIEM MUPE, B TOM YHUCIIE
¢du3ndeckue SBICHUS B MPUPO/IE: TIOBEPXHOCTHOE HATSKEHNE M KaIMJUISIPHBIC SIBJICHUS B IPUPOJE,
KPUMCTAJLIBI B IPUPOAE, u3nyueHure CoNHIa, 3aMep3aHie BOIOEMOB, MOPCKUE Opu3bl, 00pasoBaHue
POCHI, TYMaHa, MHEsA, CHETa; SJIEKTPUUECKHUE SIBICHUS B aTMOC(epe, 3JIEKTPUIECTBO JKUBBIX OPTaHH3MOB,;
MarHuTHOE 1oJie 3eMJH, fpetid Moo COB, POJIb MArHUTHOTO TIOJIS [UIs1 )KU3HHU Ha 3eMJle, TIOJIAPHOE CH-
STHUE, TIPH STOM NIEPEBOIUTH MPAKTHUYECKYIO 3a1ady B yUeOHYI0, BBIAEIATh CyIECTBEHHBIC
CBOWMCTBA/TIPU3HAKN (PU3UUECKUX SIBJICHUI;

— OITUCBIBATh M3YYECHHBIC CBOMCTBA TeJ U (PU3NUECKUE SIBJICHUS, UCTIONB3Y sl (PU3HMIECKIE BETHUNHBI
(TemmepaTypa, BHY TPEHHsIA SHEPTHsl, KOJIMUECTBO TEMJIOTHI, yeIbHAs TEMIOEMKOCTh BELIECTBA,
yleJbHAsI TeIIOTa IUIABJIEHNs], YeIbHas TeIIOTa IapooOpa3oBaHusl, yaeIbHas TeMIOTa CTOPaHUs
TOIUINBA, KO3()PHUIMEHT MOJIE3HOrO ASHCTBHUS TETIJIOBOW MAIIMHBI, OTHOCHUTEbHASI BIAXKHOCTD BO3yXa,
3JCKTPUYECKUN 3apsifl, CUJIA TOKA, JJIEKTPUIECKOE HANPSDKEHHUE, CONMPOTUBIIEHUE MPOBOIHUKA, YIAEIbHOE
COIPOTHBJIEHUE BEIIECTBA, pab0OTa U MOILIHOCTD 3JIEKTPUUYECKOrO TOKA); IPU OMMHUCAHUH MPABUIIBHO
TPAaKTOBAaTh (PU3MUECKUI CMBICI HCIIOJB3YEMbIX BEJINYHH, OOO3HAYECHUS U AUHHLIBI PU3HIECKIX
BEJIMYHH, HAXOIUTh (POPMYJIBI, CBSI3bIBAIOIINE TAHHYIO (PU3NUECKYIO BEJIMYUHY C APYTUMH BEIMYMHAMH,
CTPOUTH TPAPHKH U3YIEHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEJINYHH,

— XapaKTepI/ISOBaTb CBOfICTBa Te.]'I, (1)I/ISI/I"IGCKI/IG SABJICHUA U npoueccm, PICHOJ'IbSy;I OCHOBHBIC
ITOJIOKCHUSA MOHGKYJIﬂpHO-KHHeTI/I‘{eCKOfI TeOpI/II/I CTpOGHI/Iﬂ BeH_IeCTBaj HpI/IHLII/IH cynepnosnuI/H/I
noyeu



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMs 3apsAna, 3akoH OMa 1y1st ydacTka emny, 3akoH Koy st -
JleH11a, 3aKOH COXpaHEHHsI SHEPTHH; TIPH 3TOM JIaBaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA M 3aIMHCHIBATH
€ro MaTeMaTH4eCcKoe BbIPAKEHUE,

— OOBACHATD (PU3HUECKUE MPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CUTYALUH MTPAKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTePa: BBISIBISATH IPUUUHHO-CIICACTBEHHBIE CBSI3H, CTPOUTh 00BsiC-HEHHE U3 1 -
2 IOTHYECKUX MIAroB ¢ OMopoi Ha 1 - 2 u3yueHHBIX CBOMCTBA (PU3NUECKUX SABICHHMH, (PHU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEMN, PElIaTh PACUETHBIE 3aa4M B 2 - 3 NEHCTBUSI, UCIIOb3Ysl 3aKOHbI U

(b opmyJbL, CBS3BIBAOLINE (PU3NIECKUE BEIMYMHBI. HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4H 3aIUChIBAThH
KPaTKOE YCJIOBHUE, BBISIBJISATD HEAOCTATOK NAHHBIX U PEIICHMS 3a7auH, BBIONPATh 3aKOHBI H (POPMYJIbI,
HEOOXOMMMBIE IS €€ PEIIEHHUS, IPOBOIMTD PACUETHI U CPABHUBATH TIOJyYEHHOE 3HAYEHNE (PU3NIECKON
BEJINYUHBI C U3BECTHBIMU JAHHBIMU,

— pacrno3HaBaTb HpO6J’IeMbI, KOTOPBIC MOKHO PCIIUTL MTPHU NOMOIIHA (1)I/ISI/ILIGCKI/IX MECTOOOB, UCIIOJIB3Yys
OMUCAaHUEC UCCICNOBAHMS, BBIACIIATE IIPOBEPACMOEC MPEATIONIONKCHUE, OLICHUBATD IMPABUJIBHOCTE MOpsAAKa
MPOBEACHUA UCCIICAOBAHUS, A€IATh BLIBObI,

— TIPOBOAUTH OIBITHI IO HAOMIOACHNUIO (PU3MIECKHX SIBICHUH W (PU3HMIECKIX CBOHCTB T
(KanuUISIPHBIE SABJIEHHUS, 3aBUCUMOCTD JIABJIEHUS BO3/yXa OT €ro 00beMa, TEMIEPATY Pbl; CKOPOCTH MPO-
1[ecCa OCThIBAHUS/HArPEBAHUS TPU M3JIyUYEHHH OT LBETA U3JTy a0/ orIomaoel MOBEPXHOCTH;
CKOPOCTDb MCTIAPEHHS BOABI OT TEMITEPATY PbI )KUAKOCTH U TLUIOIIAN €€ MOBEPXHOCTH; DNEKTPU3ALIUS TEN
Y B3aUMOJICHCTBHE DJIEKTPUYECKHUX 3aPAN0B; B3aUMOACHCTBUE NOCTOSHHBIX MATHUTOB, BU3Yy AIM3aLUs
MAarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB, AEUCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOIBUIATENSI IOCTOSTHHOTO TOKA): (POPMYJIUPOBATh
NPOBEPSEMBbIE TIPEATIONOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pPYIOBaHMUS; OMMCHIBATh
XOJI OTbITa B (POPMYJIUPOBATH BHIBOABI,

— BBIIIOJHATD MPAMBIE U3MEPCHUA TCMIICPATYPHI, OTHOCUTEIBHOM BIAXKHOCTH BO3AyXa, CUJIbI TOKa,
HaIMps>KEHUs ¢ UCIMOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JAaTYUKOB (I)I/ISI/ILIGCKI/IX BCJIMYNH, CpaBHHUBATb
PEe3yJIbTAaThl H3MEPEHUI C Y4ETOM 3aJaHHOM aOCOMIOTHOM MOrPENIHOCTH;

— TPOBOAUTH UCCIIENOBAHIE 3aBUCUMOCTH OTHOM (PU3MIECKON BEIMYHMHBI OT APYTOH C
HCTIOJIb30BAHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD COIPOTUBIICHUS IPOBOJHIKA OT €TI0 JJIHHBI,
MJIOLIAAH MONEPEYHOr0 CEYEHUs U YEIbHOIO CONMPOTUBIICHUS BEIECTBA MPOBOIHMUKA, CUJIBI TOKA,
UAYLIEro 4yepes3 NPOBOJHUK, OT HAMPSDKEHUS. HA TPOBOJHUKE, UCCIEN0BAaHUE [TOCIEI0BATEIbHOIO U Na-
PaJUIENIBHOTO COEMHEHNI IPOBOIHIKOB): MJIAHUPOBATH UCCIIEIOBAHUE, COOMPATD YCTAHOBKY U
BBIMOJIHATh H3MEPEHUS, CIIEAY s IPEIIJIOKEHHOMY TUIaHY, (PUKCHPOBAThH PE3yJIbTaThl IOy YeHHON
3aBHCHUMOCTH B BHJI€ TAOIUL U rpaUKOB, ENaTh BBIBOIBI 10 PE3YJIbTaTaM HCCIICIOBAHNS,

— MPOBOAUTHL KOCBEHHbIE M3MEPEHHUsT (PU3NIECKUX BENMYMH (yIeIbHAs TETUIOEMKOCTh BELIECTBA,
COIPOTHBJIEHUE NMPOBOIHUKA, pab0Ta U MOIIHOCTD 3JIEKTPHIECKOTO TOKA): TUIAHUPOBATH U3MEPEHHS,
coOupaTh SKCIIEPUMEHTATIBHYIO YCTAaHOBKY, CIEeNysl MPEIOKEHHOW HHCTPYKLNH, W BBIYUCIISATD
3HAQ4YE€HHUE BEJIUYHHBI,

— co0oaaTh nMpaBuiia TEXHUKH 0€30MacHOCTH NpU paboTe ¢ 1abopaTopHbIM 000pYyIOBAHUEM,

— XapakTepHu30BaTh MPUHIUIIBI ASHUCTBUS H3YYSHHBIX TPUOOPOB M TEXHHYECKUX YCTPOUCTB C OMOPO
Ha WX OMUCAHUS (B TOM YHCJIE. CHCTEMa OTOIUICHUS JOMOB, TUTPOMETP, TIapoBasi TypOHuHa, aMIepMeTp,
BOJILTMETP, CUETYHK SJIEKTPUUECKOM SHEPIHH, 3JIEKTPOOCBETHTEBHBIE TPHOOPHI, HAPEBATEILHBIE
3JIEKTPONPHUOOPHI (MTPUMEPHI), NEKTPUUESCKHE MPEIOXPAHUTEIN; JIEKTPOMATHUT, JIEKTPOABUTATEb
MOCTOSTHHOTO TOKA), UCTIOJNIb3YsI 3HAHUS O CBOWCTBAX (PH3MYECKUX SBJICHUN 1 HEOOXOUMBIe
(buzryecKre 3aKOHOMEPHOCTH,



— pacmo3HaBaTh MPOCThIC TEXHIMUECKHE YCTPONCTBA M U3MEPHTENbHbIE TPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (SKUAKOCTHBIN TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, IBUTATEND
BHYTPEHHETO CTOPaHMUs, SJIEKTPOCKOII, PEOCTAT), COCTABJISATh CXEMBbI SJIEKTPUIECKUX LIETe ¢
IIOCJIEIOBATENbHBIM H MAPAJUIEIbHBIM COETUHEHIEM 3JIEMEHTOB, Pa3Jinyasi yCJIOBHbIE 0003HAUCHUS
3JIEMEHTOB 3JIEKTPUUECKUX LIeTel,

— TPUBOIUTH MPUMEPBI/HAXOIUTh HH(OPMALIHIO O IPUMEPaX MPAKTUIECKOTO MCIIOIB30BAHMS
(U3MYECKUX 3HAHUI B MOBCEIHEBHOW *KU3HU JIs1 o0ecTieueHus: 0e30MacHOCTH NP O0paIeHuH ¢ mpuoo-
paMu U TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHUS 30POBbS U COOJIFOIEHUS] HOPM 3KOJIOTHUECKOTO
MOBEICHUS B OKPYIKAIOLIEH Cpene;

— OCYILIECTBISATh MOMCK MH(OpMaIuu (Ppr3mueckoro comepkanus B ceTh MHTEpHET, Ha OCHOBE
VMEIOIMXCSI 3HAHUI Y Ty TEM CPABHEHMS OTIOJHUTENbHBIX MCTOUHMKOB BBIIENSATH HHPOPMAILIHIO,
KOTOpAasi SIBJISIETCS] IPOTUBOPEUUBOI MITH MOXKET OBITh HETOCTOBEPHOI;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YU€OHBIX 33JaHUH HAyYHO-TIONYJIIPHYIO JIUTEPATY Py (PU3NIECKOTO
COnep KaHusl, CPaBOYHbIE MATEPUAJIbI, PECYPCHI CeTH MHTEPHET;, BIafeTh MPUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus HHYOPMALIUHN U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHbIE MMCbMEHHBIC U KPATKUE YCTHBIE cOO0ImeHmst, 0000mmas nHpopMaLui 13
HECKOJIbKUX UCTOYHHMKOB (PH3MYECKOTO COAEPIKaHMs, B TOM YUCIIE MyOIUYHO MPEACTABIISAThH PE3YIbTAThI
MPOEKTHOHN MJIH UCCIIeI0BATEIbCKOM NeITeNbHOCTH; PU STOM IPaMOTHO HCIOJb30BaTh U3YYESHHbBIN
MOHSITUHHBIH anmapat Kypca (PU3UKH, COMPOBOKAATH BHICTYIICHHE MPe3eHTALUEIH;

— TIpH BBIMOJHEHUH Y4eOHBIX MPOEKTOB U UCCIENOBAHUN (PU3NIECKHUX MPOLIECCOB PACIIPENEIATh
00513aHHOCTH B I'PYTIE B COOTBETCTBUH C TIOCTABJICHHBIMH 33/1a4aMH, CJIEAUTH 32 BBIMOJHEHNEM ILIAHA
IEeMCTBUI 1 KOPPEKTHPOBATH €r0, aAEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA[ B IEATEILHOCTD
IPYIIBL, BHICTPAUBATH KOMMYHHKATHBHOE B3aMMOJIEHCTBHE, TPOSIBIISISI TOTOBHOCTD Pa3peruaTh
KOH(JIUKTBL

9 KJIACC

IIpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAKATh CPOPMUPOBAHHOCTD Y O0YHaIOIIIXCSI
YMEHUH:

— MWCIIONB30BATD TIOHSTHS: CUCTEMA OTCYETA, MaTEPUANbHAS TOYKA, TPAEKTOPHsL, OTHOCUTELHOCTD
MEXaHUYECKOTO ABMKEHUs, Aedopmanus (ynpyras, MiIacTUIecKas), TPEeHUE, LEHTPOCTPEMUTENbHOE
YCKOPEHHUE, HEBECOMOCTD U TIEPETPY3KH; LEHTP TSHKECTH; aGCONFOTHO TBEPIOE TENO, UEHTP TKECTH
TBEPAOTO TeJIA, PABHOBECHE, MEXAHMYECKUE KOeOaHUs U BOJIHBL, 3BYK, MH()PA3BYK U YJIBTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LITKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M AAIbHO30PKOCTb,
CHEKTPBI UCITyCKaHHsI M TIOTJIOIIEHHST; ajib(a, OeTa 1 raMMa-u3TydeHus], U30TOIbI, siAepHast
JHEPIeTHKa,

— pasnuyaTh sABJIEHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE ABIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABI)KEHHE, CBOOOIHOE MaIeHUE TEJ, PABHOMEPHOE IBUKEHUE TI0
OKPY’KHOCTH, B3aMOJICHCTBHE TEJI, PEAKTUBHOE IBIDKEHHE, KOJIeOaTeIbHOE ABIKEHHUE (3aTyXaoIue 1
BBIHY KICHHbIE KOJIEOaH!Us1), pE30HAHC, BOJIHOBOE JIBIKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEHHOE
pacrnpocTpaHeHHe, OTPaXeHHEe U IIPEJIOMIIEHHE CBETa, [TOJIHOE BHYTPEHHEE OTPaKEHUE CBETa,
pazyoskeHue Oeoro CBeTa B CIIEKTP U CIOKEHHE CIIEKTPAJIbHBIX LIBETOB, JUCIIEPCHS CBETA,
€CTEeCTBEHHAs] PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOrO CIIEKTPa U3y YEeHHsT) TI0 ONMMCAHUIO X
XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOINX JaHHOE (PU3HUeCcKOoe SIBICHHUE,

— pacmo3HaBaTh MPOSIBJICHIE N3YUYEHHBIX (PHU3MUECKUX SIBJICHUN B OKPYIKArOIIEM MHpPE (B TOM YHCITEe



(I)I/ISI/ILIGCKI/IG SBJICHUS B MPUPOAEC. MPUIHUBBI U OTJIMBLI, ABHXKCHUEC TIJIAHET ConHeuyHoMn CHCTCMBI,



PEaKTUBHOE JBMKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE,
ceificMUYecKHe BOJIHBL, Iy HAMH, X0, [IBETa TeJl, ONTHYECKHUE SBJICHUS B IPUPOAE, OMOIOTHIECKOe
AefCTBHE BUIUMOTO, VIBTPA(HONIETOBOrO M PEHTT€HOBCKOTO U3JyYeHUH, €CTECTBEHHBIH
PamUOAKTUBHBIN (POH, KOCMUYECKHE JIy4H, PAIHOAKTHBHOE U3JTyYeHHE MPUPOAHBIX MIHEPAJIOB;
IeCTBHE paMOAKTHBHBIX U3JIyYEHUI Ha OPraHU3M YeJIOBEKa), TP HTOM MEPEBOAUTDH MPAKTUIECKYIO
3amady B y4eOHYIO, BbIIENATD CYIIECTBEHHBIE CBOHCTBA/IPU3HAKN (PH3MUECKUX SIBJICHUI;

— OIUCHIBATh M3YYECHHBIC CBOMCTBA TeJ U (PU3NUECKUE SIBJICHUS, UCTIONB3Y s (PU3HIECKIE BETHUNHBI
(cpenHss U MTHOBEHHAsI CKOPOCTD TeJla P HEPABHOMEPHOM ABH)KEHHUH, YCKOPEHHUE, ITepEeMeIeHHUE,
Iy Th, YIJIOBAsl CKOPOCTh, CHJIA TPEHUS, CHJIA YIIPYTOCTH, CHUJIA TSKECTH, YCKOPEHHEe CBOOOTHOTO
NasIeHus], BEC TeJa, UMIYJIbC TeJla, HMITYJIbC CUJIbI, MEXaHU4YeCKast padoTa U MOIIHOCTb,
MOTEHIUAJIbHAS SHEPTUS TeNa, MOAHATOrO Haj MOBEPXHOCTBIO 3€MIIH, NOTEHIUAIbHAS SHEPTUS CXKATOU
NPY>KUHBI, KHHETUYECKAast YHEPTHs, TIOJTHAS MEXaHUUECKasi SHEPTHUs, IEPHO U YacTOTa KOJIeOaHHH,
JUTMHA BOJIHBIL, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTeNb MPEJIOMIICHUS CPEbl);
NIPY ONMCAHUY MPABUIBHO TPAKTOBATH (PH3HUECKUIT CMBICI HCIIOB3YEMbIX BEJIMYHH, OOO3HAYSHUS U
eIMHULB! (PU3UUECKUX BEITMUNH, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO BEITMIHHY
C IPyTHMH BEJIMYMHAMHU, CTPOUTDH rpaQ KN M3YUEHHBIX 3aBUCHMOCTEH (PU3NIECKUX BEJINYHH,

— XapakTepH30BaTh CBOWCTBA TeJ, (PU3NIECKUE SBICHUS U MPOLECCHI, UCTIOb3YsI 3aKOH COXPAHEHUS
SHEPruu, 3aKOH BCEMUPHOTO TATOTEHHUS, MPUHLIUII CYIEPIIO3ULIMH CUJI, TPUHLIUIT OTHOCUTENBHOCTH
I'anunes, 3akoHb! Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3AKOHBI OTPAXKEHHSI U MPENOMIICHUS
CBETAa, 3aKOHbI COXPaHEHHUs 3apsiI0BOIO U MACCOBOTO UHCEI MPH SIIEPHBIX PEaKLUsX;, IPU 3TOM
IaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3AIMHCHIBATH €0 MATEMATHYECKOE BBIPAKEHHE,

— OOBACHATD (PU3HUECKUE MPOLIECCHI U CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYALU
NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBISTh IPUIMHHO-CIIEICTBEHHbIE CBA3H, CTPOUTH OOBsIC-
HEHHE U3 2—3 JIOTHYECKHUX IIAroB ¢ ONMOpPOoH Ha 2—3 M3YYEHHBIX CBONWCTBA (PU3MUYECKHUX SBJICHUMH,
($r3nIeCKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEHH;

— perarh pacueTHbIE 3a1auu (OMMPAIOLIMECS HA CUCTEMY U3 2— 3 yPaBHEHHIA), MCIIONb3Ysl 3AKOHBI U
(bopmy b, CBS3BIBAOLINE (PU3NIECKUE BEIMYMHBI. HA OCHOBE aHAJIN3a YCIIOBHUS 3a/1a4H 3aIUChIBAThH
KPaTKOE YCJIOBHUE, BBISIBJIATH HEOCTAIOIINE HITH H30BITOUHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOMMMBIE ISl PEIIEHHS], POBOIUTH PACUEThI M OLIEHUBATH PEATMCTHYHOCTD MOy YEHHOTO
3HaYeHUs1 (PU3NMIECKON BEIINYHHBL,

— pacrno3HaBaTb HpO6J’IeMbI, KOTOPBIC MOXKHO PCIIUTDL IIPHU MOMOIIHU (I)I/ISI/ILIGCKI/IX METOOOB, UCIIOJIB3Yys
OMUCAHUEC UCCICOOBAHMS, BBIACIIATE MPOBEPACMOC MPECATIONIONKECHUE, OLUCHUBATE MMPABUJIBHOCTDE ITOPSAAKA
MPOBEACHUA UCCICAOBAHNS, ACIATh BBIBOAbI, HHTCPIIPETUPOBATD PE3YJIBTATHI HEl6J'II-OI[6HPIfI U OIIBITOB;

— MPOBOAUTH OMBITHI IO HAOTIOACHHUIO (PUINIECKUX SBJICHUH WU (PU3UYECKUX CBOWUCTB Te (M3ydeHue
BTOPOT0 3ak0Ha HbIOTOHA, 3aKOHA COXPAHEHUsT YHEPT UM, 3aBUCHUMOCTb Ieprosia KojeOaHuit
NPY>KUHHOTO MAsTHUKA OT MACChI IPy3a U KECTKOCTH TPy KHHBI U HE3aBUCUMOCTD OT AMILIUTY IbI
MaJIbIX KOJIeOaHMIT; MPSIMOIMHEHHOE PAaCpPOCTPAaHEHHE CBETa, pasJIoKeHHe Oeoro CmeTa B
CIIEKTp; M3y4YEHHE CBOWCTB N300pakeHUs B IMJIOCKOM 3epKaJjie U CBOHCTB M300paskeHuUs MpeaMeTa B
cobuparomeli TuH3e; HaOIIOIeHNE CIUIOIIHBIX M JHHEHYATHIX CIIEKTPOB U3JYYECHHUS ). CAMOCTOSATEIBHO
coOupaTh yCTAaHOBKY M3 M30BITOYHOTO HAOOpa 00OPYIOBAHUS, OMICHIBATH XO OMbITA U €r0
pe3ysbTaThl, (POPMYITUPOBATH BHIBOJIBI,

— TPOBOAUTH MPU HEOOXOTUMOCTH CEPHUI0 MPSIMbIX H3MEPEHHI, ONIPeNessis CpeaHee 3HaUeHUEe
u3MepsIeMOi BeTMUUHBI ((POKYCHOE PacCTOsTHUE COOMpArOIeH JINH3bI), 0OOOCHOBBIBATH BHIOOD
crocoba u3MepeHus/U3MePUTEITLHOTO TPUdopa,



— TIPOBOAUTH UCCIENOBAHNE 3aBUCUMOCTEH (PU3MIECKHIX BEJIMUNH C HCIIOJIB30BAHNUEM MPSIMBIX
U3MEpPEHUH (3aBUCUMOCTb Iy TH OT BPEMEHH TPH PABHOYCKOPEHHOM JIBI)KEHUH O€3 HavaIbHOM CKO-
pocTy; epuona KonedbaHuil MAaTEMaTUIeCKOrO MassTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa
OTpaXEHUsI CBETA OT yIJIa MaJeHNs U yTIJila IPEIOMIICHHsS OT YIJIa MAJAeHHs ). INIAHUPOBATh UCCIIENO-
BaHHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI MTOJYYEHHOH 3aBUCUMOCTH
($U3NUeCKUX BENMUWH B BHJE TaONUL] 1 rpapuKOB, JeNIaTh BBIBOJBI MO PE3YJIbTATAM UCCIICIOBAHUS,

— TPOBOAUTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEITHMUNH (CPEIHSISI CKOPOCTh U YCKOPEHUE Teja
IPU PABHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOGOIHOTO MaA€HUs], )KECTKOCTD NPy KHHBbI,
KO3(PPUILIUEHT TPEHUSI CKOJIbXKEHHSI, MeXaHIUecKast paboTa ¥ MOIHOCTbh, YaCTOTA U MEePHO]] KOJIeOaHH
MaTeMaTHYECKOTO U MPYKUHHOT'O MaATHUKOB, ONTUYECKAsl CHJIa COOMPArOIEH JINH3bI, PaJHOAKTUBHBIN
($OoH): IIIAaHUPOBATH U3MEPEHHS, COOUPATH SKCIIEPUMEHTANBHYIO YCTAHOBKY U BBIMOJHATH U3MEPEHUS,
crenys NPeAIoKEHHON MHCTPYKIMH, BBIYUCISATD 3HAUEHUE BEJIMYNHBI U aHAIU3UPOBATh IOy YEHHBIE
PE3YJIBTATHI C YUETOM 3aIaHHOMN MOTPEUIHOCTH M3MEPEHHIA,

— co0oaaTh nMpaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM,

— pa3iIn4yaTh OCHOBHBIC MPHU3HAKU U3YUYEHHBIX (PU3MYECKUX MOJAENEH: MaTepUuaibHasi TOUKa,
aBCONMIOTHO TBEPOE TEJIO, TOYEUHbIM UCTOYHUK CBETA, JTyd, TOHKAs JIMH34, TUIAHETAPHAS. MOJIENb aTOMA,
HYKJIOHHasI MOJI€JIb aTOMHOTO SI/IPa,;

— XapaKkTepH30BaTh MPUHIIMIIBI JEHCTBUSA U3YUEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB € ONOPO
HA UX ONHCAHUs (B TOM YHCJIE: CITUIOMETP, JATYHKH MTOJIOKEHHSI, PACCTOSIHUS M yCKOPEHMS, PAKETa,
9XOJIOT, OYKH, MEPHUCKOI, (poToanmapar, ONTHIECKUE CBETOBObI, CIIEKTPOCKOIL, JO3UMETP, Kamepa
BunbcoHa), ucronb3ys 3HAHHUS O CBOMCTBAX (PH3MUECKUX SIBJICHUH M HEOOXOAUMBIE (PU3NIECKHE
3aKOHOMEPHOCTH,;

— HCIOJIb30BaTh CXEMbI U CXEMAaTUUYHbIE PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOMNCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB MPH PEIICHUH YIeOHO-TPAKTUIECKHX 3a/1aY;
ONTHYECKHE CXEMbI IS TIOCTPOSHUS N300pakeHNH B INIOCKOM 3epKaJie 1 coOHparoiieii InH3e;

— TPUBOIUTH MPUMEPBY/HAXOIUTh HH(OPMALIHIO O IPUMEPAX MPAKTUIECKOTO HCIIOIb30BAHMS
(U3MYECKUX 3HAHUI B MOBCEAHEBHOMW *KU3HU Il o0ecTieueHus: 0e30MacHOCTH NP OOpaleHuu ¢ npudo-
paMu U TEXHUYECKMMHU YCTPONHCTBAMHU, COXPAHEHUS 30POBbS U COOJIFOIEHUS] HOPM 3KOJIOTHUECKOTO
MOBEICHUS B OKPYIKAIOLIEH Cpene;

— OCYLIECTBJISITh MOUCK MH(pOpMaLK (PU3HIECKOTO coaepikanus B cetu MHTEpHET,
CaMOCTOSITENTEHO (hOPMYJTHUPY I TOMCKOBBIH 3aMPOC, HAXOAUTD MyTH ONPENETIeHNs] JOCTOBEPHOCTH
MOJIy YeHHOM MH(pOPMAIMY Ha OCHOBE MMEIOLITUXCS] 3HAHUN U TOTIOJIHUTENIbHBIX HCTOYHHKOB,;

— HCIIOJIb30BaTh MPH BHIMOJIHEHUH YU€OHBIX 33JaHUH HAyYHO-TIONYJIIPHYIO JIUTEPATY Py (PU3NIECKOTO
COnep KaHusl, CIPaBOYHbIE MATEPUAJIbI, PECYPCHI CeTH MHTEPHET, BIageTh MPUEMaMu
KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus HHYOPMALIUHN U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— co37aBaTh COOCTBEHHbIE MMCHbMEHHBIC U YCTHBIE COOOIEHN HA OCHOBE MH(pOpMALIUU 13
HECKOJIBKUX UCTOUYHUKOB (PH3MUECKOTO COMEPKAHMS, MyOJIUMYHO MPENCTABIAT PE3yIbTaThI
MIPOEKTHON WJIU UCCIIENOBATENBCKON NEATENbHOCTH, IIPU 3TOM I'PAMOTHO MCMOJb30BaTh U3yYE€HHbIN
MOHATHIHBIN anmnapar u3y4aeMoro paszaeia GU3NKH U CONPOBOXKAATH BBICTYIUICHHE MPE3EHTALUEH ¢
Y4ETOM OCOGEHHOCTEN ayAMTOPUM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7KJIACC

Ne HaumeHoBaHMe pa31esioB M TeM MPOrpaMMbI KomuectBo yacoB DJ1eKTPOHHBIE (I POBbIe) 00pa30BaTeILHBIE PecyPChl
Beer KOHTPOJIbHBIE paGoThI NMpaKTHYecKHe padoThbl

n o
/
n
Pazzien 1. @M3MKA H €€ POJIb B NOZHAHHH OKPYKAIOLIEr0 MHpa
1. duzuKka — HayKa o pupoje 2 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
1. Du3uUecKHe BeIMUHHBI 2 0 0 www.edu.skysmart.ru www.yaclass.ru
2 www.resh.edu.ru
1 EctecTBeHHO- HAYYHBIH METO/] MO3HAHHSA 2 0 2 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
3
Hroro no pazaeny 6
Pasgen 2. IlepBoHayabHbIe CBeJeHHSA O CTPOEHHH BelllecTBa
2. CTpoeHHe BeliecTBa 1 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
2. Jpuskenne H B3aHMOJEHCTBHE YACTHMLl BellleCTBA 2 0 0 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
2. ArperaTHble COCTOSIHUS BelL[eCTBA 2 0 0 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru
Hroro no pazaeny 5
Paznen 3. JIBuskeHHe M B3aUMO/IeHCTBHE Tel
3. MexaHH4ecKoe ABHKEHHE 3 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
3. HHepums, Macca, NVIOTHOCTH 4 0 3 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
3. Cwina. Buasl e 14 1 2 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru
Hroro no pazaeny 21
Pazzien 4. JlaBJieHne TBEPIBLIX TeJl, sKHKOCTel U razoB
4. Japaenne. llepenaua naBieHus TBEPALIMH TeJIAMH, KHIKOCTAMH H TA3aMH 3 1 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
4. JlaBJ1eHMe KHIKOCTH 5 0 1 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
4. ATMocdepHoe JaBiieHHe 6 0 0 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru




4. JeifcTBHE JKMAKOCTH H TA3a HA MOTPYKEHHOE B HHX TeJIo 7 1 1 www.edu.skysmart.ru www.yaclass.ra
4. www.resh.edu.ru

Hroro no pazaeny 21

Pazyen 5. PaGora M MOLLHOCTB. DHe prus

5. PaGota M MOLLHOCTH 3 0 0 www.edu.skysmart.ru www.yaclass.ra
1. www.resh.edu.ru

5. IIpocThie MeXaHH3MbI 5 0 1 www.edu.skysmart.ru www.yaclass.ra
2. www.resh.edu.ru

5. MexaHH4ecKan SHePrus 4 1 1 www.edu.skysmart.ru www.yaclass.ra
3. www.resh.edu.ru

Hroro no pazzeny: 12

Peseprroe Bpems 3

OBIIEE KOJIMUECTBO YACOB I10 ITPOI'PAMME 68 4 11

Ne HaumenoBaHHe pa3Je/ioB H TeM MPOr PaMMbI KoamnuectBo uacoB DJ1eKT poHHbIe (IH( POBbIe) 00pazoBaTe/bHbIe Pecypehl
Beer KOHTPOJIbHBIE PatoThI MpaKTHYeCKHe PadoThbl
n
o
/
n
Paspen 1. TenyioBbIe ABIEHMA
1. CTpoeHMe U CBOICTBA BellleCTBa 7 0 1 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
1. TenioBble Npouecchbl 23 1 4 www.edu.skysmart.ru www.yaclass.ru
2 www.resh.edu.ru
Hroro no pazaeny 30
Pazzen 2. D1ekTpHvecKkHe H MATHHTHBIE ABJICHHSA
2. DJIeKT pHUecKHe 3apAAbl. 3apfukeHHbIe TeJla H HX B3auMojelicTBHe 6 0 0 www.edu.skysmart.ru www.yaclass.ru
1. www.resh.edu.ru
2. IlocTosiHHBIH YIeKTPHUECKMIT TOK 20 0 6 www.edu.skysmart.ru www.yaclass.ru
2. www.resh.edu.ru
2. MarHuTHble fIBJIEHHS 5 0 3 www.edu.skysmart.ru www.yaclass.ru
3. www.resh.edu.ru
2. DIIeKTPOMATHM THAA MHIYKLUA 5 1 1 www.edu.skysmart.ru www.yaclass.ru
4. www.resh.edu.ru
Hroro no pazaeny 36
Peseprroe Bpems 2




OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

15

Ne| HaumeHoBaHMe pa3Je/ioB H TeM NPOrPaMMbl Koimuectso uacon OJieKTpoHHble (LM poBbIe) 06pasoBaTe/IbHbIe
pecypchbl
Bce KOHTPO/IbHbIE NpaKTHYeC
n
/ ro paGoTnI KHe
padoTbI
n
Pasngen 1. MexaHuueckue siBJIEHHSA
1 MexaHH4ecKoe ABHIKEHHE H CIOCOOBI €ro ONHCAHHSA 10 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
1 BzaumoaeiicrBue e 20 0 2 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
2
1 3aKOHBI COXpaHeHHSA 10 0 1 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
3
Hroro no pazaeny 40
Pazgein 2. MexannueckHe KoJieGaHHA H BOJTHbBI
2 MexaHH4eckHe KojieGaHus 7 1 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
2 MexaHH4ecKHe BOJIHBI. 3BYK 8 0 1 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
2
Hroro no pazaeny 15
Pasgen 3. D/IeKTPOMATHHTHOE NOJIe H 3JIEKTPOMATHHTHBIE BOJIHBI
3 DJIeKTPOMATHHTHOE N0J1e H J1eKT POMATHHTHBIE BOHBI 6 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
Hroro no pazaeny 6
Pasnen 4. CBeToBbI€ ABJIEHHA
4 3aKOHBI pacnpocTpaHeHUsl CBeTa 6 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
1
4 JIMH3BI U ONTHYECKHE NPHGOPBI 6 0 0 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru
2
4 PaznioxeHue §eJ10ro cBeTa B CNIEKTP 3 0 0 www.edu.skysmart.ru www.yaclass.ru




www.resh.edu.ru

Hroro no pazaeny 15
Pasnen 5. KpaHToBbIe iIBJIEHHA
5 HenyckaHue W NOrJIoleHHe CBeTa aATOMOM 4

www.edu.skysmart.ru www.yaclass.ru
www.resh.edu.ru




5 CTpoeHHe aTOMHOrO fiipa 6 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru

2

5 SInepHble peakumn 7 www.edu.skysmart.ru www.yaclass.ru
. www.resh.edu.ru

3

Hroro no pazaeny 17

Pazyen 6. IIoBTOPHTeILHO-0G00GLIAIOLLMIT MOYJIH

6 CucreMaTHZalMA M 050G1LEeHHEe NPEIMETHOTO COleP/KAHNSA H ONBITA AeATETHLHOCTH, IPHOOPETEHHOTO IPH H3YYeHHH 9 www.edu.skysmart.ru www.yaclass.ru
. Bcero Kypea ¢puzmuxu www.resh.edu.ru

1

Hroro no pazaeny 9

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME
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