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1. Ilnanupyemblie pe3yJabTaThl OCBOCHHMS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pe3yJIbTAThI
1. I'paskpanckoe BOCIMTAHUE:
- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXIEHHH OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;
- OCO3HaHUE BAXHOCTH MOPAJIbHO-ITUYECKUX MPUHLMIOB B JEITEIbHOCTU
YYEHOTO.
2. Ilarpumormyeckoe BocnuTaHHe W  (POpMUPOBAHHE  POCCHICKOM
WACHTHYHOCTH:
- NPOSBIICHUE HHTEpPECAa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
(duznyecKor HayKu;
- IECHHOCTHOE OTHOUIEHUE K JOCTHXKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB.
3. JlyxoBHOe M HPABCTBEHHOE BOCIHMTAHHME [eTeil HA OCHOBE POCCHUMCKHX
TPAAMUMOHHBIX IEHHOCTEIi:
- OCO3HAHHWE COLMAIBHBIX HOPM MW TMpaBUJ MEXJIMYHOCTHBIX OTHOIIEHUW B
KOJUIEKTHBE, TOTOBHOCTb K pPa3HOOOpPa3HOM COBMECTHOW JESTEIbHOCTH IpHU
BBIMIOJIHEHUN Y4Y€OHBIX, IMO3HABATEJbHBIX 3a]ay, BBIIOJHEHUH 3KCIIEPUMEHTOB,
CO3aHUM  Y4E€OHBIX IMPOEKTOB, CTPEMJIEHHME K B3aUMONOHMMAHUIO U
B3aMMOIIOMOIIIM B IIpoLIecCe ITON YUEOHOM IeATEIbHOCTH;
- TOTOBHOCTb OILICHMBATh CBOE IIOBEJACHHE M IOCTYNKM CBOHUX TOBApHILEH C
NO3ULMN HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEIACTBUMN
MTOCTYTIKOB.
4. JcTeTn4ecKoe BOCIIUTAHME:
- BOCIPUATHE HCTETUYECKUX KauyeCcTB (PU3NYECKON HAayKu: €€ TapMOHHMYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
5. lleHHOCTH HAYYHOT0 MTO3HAHUSA:
- 0CO3HAaHME LIEHHOCTU (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIIOTUM, BaXKHEUILIEW COCTABISAIOIIEH KyJIbTYpPHI;
- pa3BUTHE HaAy4yHOH J0O03HATENILHOCTH, WHTEpeca K HCCIIEA0BaTEIbCKOM
NEeSATENBHOCTH.
6. ®u3nyeckoe BocnuTaHue U POPMUPOBAHNE KYJIBTYPHI 310POBbS:
- OCO3HaHME LEHHOCTH 0Oe30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TMpaBuUi OE30MaCHOTO TOBEACHUS Ha
TpPaHCIIOPTE, Ha J0pOrax, C OHJIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHHEM B
JIOMAILIHUX YCJIOBUSIX;
- c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCUM, IPU3HAHUE CBOETO TMpaBa Ha OIIMOKY U
TaKOI'0 e IpaBa y IPyroro 4ejoBeKa.
7. TpynoBoe BocnuTaHue U NPogecCHOHATIbLHOE CAMOOTIPeaeIeHHe:
- aKTUBHOE€ Y4YacCTHE€ B PEIICHUM MPAKTUYECKHUX 337ay (B pamMKax CEMbH, IIKOJbI,
ropojia, Kpasi) TEXHOJIOTMYECKOM M COLIMAJIbHOM HampaBlI€HHOCTH, TPEOYIOIIUX B
TOM YHUCJEe U PU3NYECKUX 3HAHU;
- HIHTEPEC K MPAKTUUECKOMY M3YyUEHUIO MpodeccHii, CBI3aHHBIX C (PUBUKOI.



8. DkoJsiornueckoe BocIuTaHmue:
- OpUEHTAIMs Ha MPUMEHEeHHE (PU3UUECKUX 3HAaHUN JIJIs1 pEIeHMs 3a/1ad B 001acTH
OKpYyKarolien cpepl, IUIAHUPOBAHUS TMOCTYNKOB W OLEHKH WX BO3MOXHBIX
MOCJIEICTBUM JIJIsI OKPYKAIOIIEH Cpebl;
- O0CO3HaHHE IIO0ATBLHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM M MyTed ux
penieHus.
9. Ananrauusi 00y4aoumerocsi K U3MEeHSIOIUMCH YCJIOBUSIMH COLMAIBHON U
NPUPOAHOI cpeabl:
- MOTPEOHOCTHh BO B3aWMOJCUCTBUM TIPH BBIMOTHCHUH HCCICIOBAHUN U MPOCKTOB
(bu3HUeCcKOl HAIIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
- TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3  MPaKTHYECKYIO
NeSATETLHOCTH;
- MOTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4HCle (HOPMYTUPOBATH
UJIeH, TIOHATUSA, TUTIOTE3bI O QPU3UUECKUX OOBEKTaX U SBIICHUSIX;
- 0oco3HaHuEe AePUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEW B 001acTH
busuKy;
- IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUM;
- CTPEMIJICHHE AaHAIM3UPOBATh U BBISIBISITH B3aUMOCBS3M TMPHUPOJBI, 00IIEeCTBA U
HSKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM.
JIndHOCTHBIE pe3yabTarThl, OO0ECIEUMBAIONIME AaJaNTallilo 00ydJaromerocs K
M3MCHSIONUMCS YCJIOBUSM COIMAIILHON W MPUPOTHOW CpPEIbl: TOTOBHOCTBIO K
JIEUCTBUSAM B YCIIOBHSX HEONPENEIEHHOCTH, TIOBBIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH 4Yepe3 NPAKTHYCCKYIO ACATEIBbHOCTh, B TOM YHCJIE YMEHHUE
VUYUTBCS Yy JPYTUX JIIOACH, MpHOOpeTaTh B COBMECTHON NEATEILHOCTH HOBBIC
3HAHWS, HABBIKM W KOMIETEHIIMHM W3 ONBITa APYTHUX; HEOOXOIUMOCTHIO B
(GbopMHUpPOBAaHUN HOBBIX 3HAHWK, B TOM YHCJIE (OPMYIUPOBATH HICH, MOHSATHS,
TUTIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCIIE paHee HE N3BECTHBIX, 0CO3HABATh
neunuTel COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW, IIJIAHUPOBAaTh CBOE
pPa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMBbIC PEIICHUS W JeHCTBUS, (DOpPMYITHpOBaTH M OIEHWBATH PHUCKU U
MOCJIENICTBUS, (POPMHUPOBATH OTIBIT.
MeTtanpeaMeTHbIe Pe3yJIbTAThI

YHuBepcajibHbIE MO3HABATEbHBIE eiCTBHS
ba3oBble Jjoruueckue geiicTBUS:
- BBIABIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHUH);
- yCTaHaBIMBAaTh CYIICCTBEHHBINH MPU3HAK KIACCU(UKAIIMN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
- BBISIBJIATh MIPUYHUHHO-CIICICTBEHHBIC CBSA3H MPU M3YUCHUU (QU3HYCCKUX SBICHUI
Y TIPOIIECCOB; JIeTIaTh BHIBOJBI C HCIIONB30BAHUEM JEAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBS3SIX (DU3NYECKUX BEIUYHH;
- CaMOCTOSITEJILHO BBIOMpATh CHOCOO pElICHHS y4uyeOHOW (U3MUECKON 3amaqu
(cpaBHEHME HECKOJIBKUX BApHUAHTOB PEIICHUS, BHIOOP HambOOee MOIXOAIIETO C
y4ETOM CaMOCTOSTEIILHO BbIICIICHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/ibCKue 1eiCTBUA:



- UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATENBCKUII MHCTPYMEHT O3HAHMS;
- MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIHI
bu3HUecKuil HIKCIIEPUMEHT, HEOOIBIIIOE UCCIeI0BaHNE (PU3NUECKOTO SIBIICHUS;
-OlICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTb MH(pOpPMAIMIO, MOJYYEHHYIO B
XO0J1€ UCCIIEI0OBAHUS U DKCIIEPUMEHTA,;
- CaMOCTOATENbHO (OpPMYIHUpPOBaTH OOOOIIEHHMS W BBIBOABI IO pE3yJabTaTam
IPOBEIEHHOTO HAOIIONEHUS, OIIBITA, UCCIIEIOBAHMUS;
- IPOTHO3UPOBATh BO3MOXKHOE NalIbHEHINee pa3BUTHE (PU3NUECKUX IMPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEANONIOKECHHS] 00 WX Pa3BUTUA B HOBBIX YCIOBUAX U
KOHTEKCTax.
Pabora ¢ nngopmanueii:
- IPUMEHSThH Pa3IMYHbIE METOJbI, MHCTPYMEHTHI U 3alPOCHI MPHU MMOMCKE U 0TOOpE
uH(GOPMAIIUU WK JAHHBIX C YYETOM NPEATIOKEHHON yueOHOU (HU3NUECKOM 3a/1auu;
- aHaJIM3UPOBaTh, CHUCTEMATH3UPOBATH W HWHTEPHPETUPOBATH HHGPOPMAIIUIO
Pa3IUYHBIX BUJOB U (JOPM TIPE/ICTABICHUS;
- CAMOCTOSITEILHO BBIOMpATh ONTUMANIbHYIO (DOpMY MpeAcTaBieHuss HHHOpPMAIUH
U WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
UHOU rpaduKoil 1 X KOMOWHAIIUSAMH.

YHuBepcaibHble KOMMYHHUKATHUBHBIE JIefiCTBUSA
OO0uenue:
- B X07Ie 00CYyXJieHHs Y4eOHOro Marepuala, pe3yJibTaToB Ja00opaToOpHBIX padoT U
MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXJa€MOW TEMbl M BBICKA3bIBaTh
WJIeH, HAIlCJICHHbIE Ha pEICHHE 3aJladyd U MOJep>KaHue OarokearelbHOCTH
OOIICHUS,
- COMNOCTaBJISATh CBOM CYXJICHUSI C CYXICHUSIMU JIPYTUX YYaCTHUKOB JHMAJIOra,
0OHapy>XKUBaTh Pa3INuMe U CXOACTBO MO3UIIM;
- BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
- MyOJUYHO TPENCTaBISATh PE3YAbTAThl BBHIMOJHEHHOTO (PU3MYECKOTO OIbITa
(3KCTIepUMEHTa, UCCIIEIOBAHMS, IPOCKTA).
CoBMecTHas 1eITEJIbHOCTD (COTPYAHUYECTBO):
- TIOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAUBUAYAJIHHOU
paboThI MPU PEIICHUH KOHKPETHON (PU3UUECKOM TIPOOIIEMBI;
- IPUHUMATh IEJIM COBMECTHOM JEATEIHHOCTH, OPTraHN30BbIBATh ACHCTBUS MO €€
JOCTWIKEHUIO: pacHpelesiaTh pojih, oOOCYyXJarh TMPOILECChl W Pe3yabTaThl
COBMECTHOM paboThI; 0000111aTh MHEHHUS HECKOJIBKUX JIFONICH;
- BBIMIOJIHSITH CBOIO YacTh Pa0OTHI, JOCTUTAsl KAUECTBEHHOIO Pe3yJibTara Mo CBOEMY
HaIPaBJICHUIO M KOOPIUHUPYS CBOU JACHCTBUS C APYTUMH YJICHAMHU KOMaH/IbI;
- OIICHMBATh Kauye€CTBO CBOEr0 BKJaJa B OOIIMUA MNPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEJIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

YHuBepcaJibHbIE peryjsiTuBHbIC 1eHCTBUS

Camoopranuzanus:
- BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CHUTYaIUsX, TPEOYIOITUX IS
penieHus GU3NIECKUX 3HAHUM;
- OpDUEHTUPOBATBCS B  PA3IMYHBIX  MOAXOJAX  TPHUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHAE PEIICHHS B TPYIINE, IPUHATHE PEIICHUS TPYIIION);



- CAaMOCTOSITETTLHO COCTABJIATh aITOPUTM PElIeHUs GU3NUECKON 3a1a4l WU TIIaHa
UCCJIEIOBAaHUS C YUYETOM HMMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh MpeijlaraeMble BApUAHThI pEIICHUMH;
- JIefaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOJIB (peduiekcus):
- IJaBaTh aJICKBaTHYIO OLICHKY CUTYAIlMH U MpeiaraTh IiaH e€ n3MeHEHUS;
- OOBSICHATH MPUYUHBI TOCTURKEHUS (HEAOCTUXKEHUS) PE3YIbTATOB JEATEIbHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;
- BHOCHUTHh KOPPEKTHUBBHI B JMEITEIBHOCTH (B TOM YHCIE B XOJ| BBITOJTHCHHS
(U3UYECKOTO WCCIIEIOBAaHUS WM TPOCKTA) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MCHHBIINXCS CUTYaIlMi, YCTAHOBJICHHBIX OIMTUOOK, BOSHUKIITUX TPYTHOCTEH;
- OIIEHUBATh COOTBETCTBHE PE3yJbTaTa e U YCIOBUSM.
IMOIUOHAIbHbIA HHTEJJIEKT:
- CTaBUTHb Cce0sl HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WU JMCKYCCHUU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYToro.
IlpunsaTHe ceds U APyrux:
- IpU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelIeHWH (PU3NYECKUX 3a7ad WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI M TaKOE K€ MPaBO JAPYTOTO.

IIpeameTHbIe pe3yabTaThI

IIpeamerHble pe3ybTaThbl H3y4eHUS Kypca pusuku 7 Kiaacca:

- WCIIOJIb30BAaTh TOHATHS: (U3MUCCKHE W XUMHUYCCKHE SIBJICHUS;, HAOIIOACHHE,
OKCIIEPUMEHT, MOJIb, THUIIOTE3d; CIUHUIIEI (PU3HUECKUX BEIIMYWH, aTOM,
MOJIEKYyJa, arperaTHble COCTOSIHUA BeliecTBa (TBEPIOE, KUJIKOE, ra3000pa3HoOe);
MEXaHMYECKOE JBI)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKkTopus, paBHOAEHUCTByIoWasd cwi, aedopmanus (ynpyras, IUIACTUYECKas),
HEBECOMOCTb, COOOIIAIOUIUECS COCYAbL;
- pasnuuarh sBiaeHUS (Auddy3us; TEMIOBOE IBM)KCHHE YacCTHI[ BEIECTBA,;
PaBHOMEPHOE JIBUKCHHE; HEPABHOMEPHOE JBW)XCHHE, WHEPIUS; B3aUMOICIHCTBUE
TEJ; paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHHs; Iepeaada
JaBICHUS TBEPIABIMHU TEJAMHU, KUAKOCTSIMU W Ta3aMu; aTMOC(EepHOE IaBJICHUE;
IUTaBaHUE TeEJ, TMPEBpAllEHUEe MEXAaHHMYECKOW OJHEPruM) IO OMHCAHUI0 UX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SABICHUE;
- pacro3HaBaTh MPOSBICHWE M3YyYCHHBIX (U3MYECKUX SBICHUU B OKPYXKAIOIIEM
MHpE, B TOM 4YHuCle (U3UYECCKHE SIBICHHS B TPUPOJC: MPUMEPHI JABHKCHHS C
Pa3TUYHBIMK CKOPOCTSIMH B )KUBOW W HEXKUBOU NIPHUPOJIEC; NCUCTBHUE CHIIBI TPCHUS B
MPUPOIC M TEXHHUKE; BIMUSHUE aTMOC(HEpPHOTO MABJIICHHWS Ha JKUBOW OPTaHH3M;
IUTaBaHUE PhIO; phIYard B TeJIe YEJIOBEKa; MPHU ITOM TEPEBOAMTH MPAKTHUECKYIO
3aa4y B y4eOHYIO, BBIJICTSATH CYNISCTBCHHBIC CBOWCTBA/ MPU3HAKU (DH3UUCCKHX
SIBJICHUM;
- ONUCHIBAaTh M3YYEHHBIC CBOWCTBA TEN M (PU3MUECKUE SBICHUS, HCIOJIb3YS
¢usnueckue Benu4MHBI (Macca, 0OBEM, TUIOTHOCTH BEIIECTBA, BpEMs, IMYTh,
CKOpPOCTb, CPEIHSS CKOPOCTb, CWJIa YIPYTOCTH, CUJa TSHKECTHU, BEC Teja, CHUiia
TpeHUs, naBieHUE (TBEPAOTO Tema, KUAKOCTH, Tas3a), BHITAIKUBAIONIAS CHIIA,
MexaHW4YecKas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3(HUIMeHT



IIOJIE3HOT'O JIEWCTBHSI MEXaHU3MOB, KHHETUYECKAsI U NOTEHUMAIbHAS SHEPTHS ); U
OMKMCAHUU TPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICT MCIOJB3YEMBIX BEJIUYUH,
uX O0003HaYeHUsT W E€IUHULBI (PU3NYECKUX BEJIUYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONINE JIAHHYIO (DU3UYECKYIO BETUYMHY C APYTUMH BEJIMYUHAMHU, CTPOUTH
rpa@uKy U3y4eHHBIX 3aBUCUMOCTEN PU3NYECKUX BETUYMH;

- XapaKTepu30BaTh CBOMCTBA Tel, PU3UYECKHUE SBICHUS U MPOLECCHI, UCTIOIb3YS
paBuIa CIOKEHUs CHIT (BIIOJIb OAHOU MpsMoi), 3akoH [lackains, 3akoH Apxumena,
MpPaBUJIO paBHOBecUsl phiuara (OJIOKa), «30JI0TOE€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUSI MEXaHWYECKOW IHEPTHH; TPU ATOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA W 3alAChIBAaTh €I0 MATEMATUYECKOE BBIPAKEHUE;

- OOBSICHATH (PU3UYECKUE SIBICHUS, MPOILIECCHl U CBOWCTBA TEJd, B TOM YHCIEC U B
KOHTEKCTE CHUTyallUd TPAKTUKO - OPUEHTHPOBAHHOIO XapakTepa: BbISBIATH
MPUYMHHO — CJIEICTBEHHBIE CBS3M, CTPOUTH OOBACHEHHE W3 1 - 2 JIOTMYECKUX
I1aroB ¢ ONopoi Ha | - 2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SBICHUN, GPU3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

- pewatb pacyéTHble 3a7a4u B 1 — 2 AecTBUsI, UCHIOIB3Ysl 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOLINE (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajW3a YCJIOBUS 3aJauu
3aIMCBhIBATh KPATKOE yCIOBHUE, NOJACTABIATh (U3NUYECKHUE BEIUYUHBI B (OPMYIIBI U
IPOBOJUTH Pacu€Thl, HAXOAUTH CIIPABOYHBIC JaHHBIE, HEOOXOAUMBIE ISl PEIICHUS
3aJla4, OLIEHUBATh PEATUCTUYHOCTb MOJIYY€HHON (PU3NUECKON BEIIUYUHBL

- pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOUIM (PU3HYECKUX
METOJIOB; B ONMCAaHUU HCCIEAOBAHMS BBIACIATH IPOBEPSEMOE MPEAIIOI0KEHUE
(rumotesy), paznuyarb U WHTEPIPETHPOBATH MOIYUYEHHBIH pPE3YyNbTaT, HaXOJIWUTh
OIIMOKH B XOJI€ OIBITA, I€JIaTh BBIBOBI [10 €T0 pe3yJibTaTaMm;

- MPOBOJUTH OMNBITHI MO HAOMIONCHUIO (U3UYECKUX SIBJICHUN WIM (PU3HUECKUX
CBOMCTB Ten: (QopMyIHpOBaTh MPOBEPSEMbIE MPEANOJNOXKEHUsA, CcOOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpyAOBaHHUs, 3alUChIBaTh XOJ OIbITa U
(opMynupoBaTh BBIBOJIBL;

- BBINOJHATH MpPsIMbIE U3MEPEHMs PACCTOSIHUS, BPEMEHHM, Macchl Teja, 00béMa,
CWJIBI ¥ TEMIepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB;
3aIlMChIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 33JaHHON aOCOIIOTHON MOrPEUIHOCTH
U3MEPEHUM;

- TPOBOJIUTH MCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (PHU3MUECKON BETUYMHBI OT
JPYTroi C MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCMMOCTU MYTH PABHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JBW)KCHHS TeNa; CHUJIbl TPEHUSl CKOJBXKEHUS OT
Beca Tella, KauyecTBa OOpabOTKU TMOBEPXHOCTEM Tel U HE3aBUCHUMOCTU CHJIBI
TPEHUsI OT IUIOLIAAM CONPUKOCHOBEHUS TEJ; CUJIbl YOPYTOCTH OT YIJIMHEHUS
OPY>KUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BEMA MOTPY>KEHHOM YacTH Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT IIyOWHBI, Ha
KOTOPYIO ITOTPY’KEHO TEJIO; YCIOBUM IIJIaBaHUs TE€Jl, YCIOBHI paBHOBECHS pblyara u
OJIOKOB); y4acTBOBaTh B IUIAHMPOBAHWW Y4E€OHOTO WCCIEAOBaHUs, COOMpaATh
YCTAHOBKY W  BBINOJHATH W3MEPEHHs, CIEAyd MNPEIJIOKEHHOMY ILIaHY,
(UKCUPOBaATH PE3yabTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH B BUIE
NpeIOKeHHbIX Tabnull W rpauKoB, JedaTh BBIBOABI 10  pe3ysibraTam
WCCJIEI0BAHNUS;



- POBOAUTH KOCBEHHBIE M3MEpPEHUs] (U3NUYECKUX BEIUUYMH (TUIOTHOCTH BELIECTBA
KUIKOCTH W TBEPAOrO TeJia; CHJIa TPEHUS CKOJBXKEHUS;, [AaBIICHHE BO3/1YXa;
BBITAJIKUBAIOIIAs CWJIa, JCWCTBYIOIIas Ha IMOrPYKEHHOE B JKUJKOCTh TEJO;
KOO((PUIIMEHT  TOJIE3HOTO  JIEWCTBHUSI  MPOCTHIX  MEXaHU3MOB),  CIEIys
OPEJIOKEHHONM ~ MHCTPYKLMHM; TpPU  BBIIOJHEHWHM  HM3MEPEHHM  coOuparhb
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISATH 3HAUEHUE NCKOMOW BEJIMYHHBI,

- YKa3bIBaThb MPUHIUIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCY/IBI, OApOMETp, pblyuar, MOJBUKHBIN
Y HETOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

- XapaKTepU30BaTh NPUHLHUIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB € OMOPOM HAa MX OMHCAHUA (B TOM YHUCJE: MOALIUIHUKN, YCTPOUCTBO
BOJIONIPOBO/A, THPABIMYECKUI MTPECC, MAHOMETP, BEICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUS O CBOMCTBAX (PM3UYECKUX SBIICHUNA M HEOOXOIUMBIE
(u3nyeckre 3aKOHbI M 3aKOHOMEPHOCTH;

- MPUBOJUTH NHPUMEPHI / HAXOAUTh MH(GOPMAIMIO O MPUMEPAX MPAKTHUECKOTO
UCTIOJIb30BaHMs (PU3NYECKUX 3HAHUN B MOBCEAHEBHOW XU3HU Uil OOeCHeueHUs
0€e30MacHOCTH MpHu oOpalleHuu ¢ npudopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHHUs 370pPOBbsi U COOJIONEHUS HOPM OKOJOTMYECKOTO TIOBEJCHHS B
OKPYXKAIOIIIEH CpEIE;

- coONIonaTh MpaBUia TEXHUKH O€30MacCHOCTU MpH paboTe C J1abopaTOpHBIM
000py/nOBaHUEM;

- OCYILECTBIIATH OTOOpP MCTOYHUKOB HHPOpManuu B ceTtu HHTepHET B
COOTBETCTBHHM C 33/IaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUI
U NyTEM CpPaBHEHHUS DPa3IUYHBIX HCTOUYHHUKOB BBIIEIATH MH(OpMAIMIO, KOTOpas
ABIIAETCS] MPOTUBOPEUMBOMN HIIM MOXKET OBITh HEJOCTOBEPHOM;

- HCIOJb30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUM HAYYHO — MOMYJSPHYIO
auTepaTypy (PU3HUECKOTO COAEpMaHMs, CIPABOYHBIE MaTepHUalibl, PECYpChl CETH
WuTepHer; Bnaaerb npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus
uH(popMaIMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE
2 — 3 UCTOYHUKOB MH(MOPMAIIMK (PU3UYECKOTO COACP>KAaHUS, B TOM YUCIIE MyOIUIHO
JenaTh KpaTKue COOOIIEHHsS O pe3yabrarax IpPOEKTOB WM  Y4eOHBIX
UCCIIEIOBAHUN; TIPU 3TOM TPAMOTHO HCHOJIb30BAaTh W3YUYCHHBIM MOHSITUWHBIN
anmnapar Kypca (pU3HMKH, COITPOBOXKAATH BHICTYINICHUE MTPE3CHTALINEN;

- TpU BBHINOJHEHUU YYEOHBIX TPOEKTOB U MCCIEIOBAaHUM PpACTIPEACNAThH
00s13aHHOCTH B TPyMIE€ B COOTBETCTBUU C MOCTABICHHBIMM 3aJjauaMH, CIEAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, a/IeKBaTHO OLICHMBAaThb COOCTBEHHBIM BKJIAJ B
NEeSATENbHOCTh TPYIIbI; BBICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJCICTBUE,
YUUTHIBAS MHEHHUE OKPYXKAIOIIKX.

IIpenmeTHsbIe pe3yJbTaThl H3yYeHHs Kypca pu3nkn 8 kiacca:
[IpenmeTHble  pe3ynbTaThl  JOMDKHBI  OTpaxkaTb  C(OPMHUPOBAHHOCTh Yy
00yYaronuxcsi yMeHuil:

- UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUXKEHHE aTOMOB
U MOJIEKYJ, arperaTHbIE COCTOSIHMSI BEILECTBA, KPUCTAIMUYECKHE M aMOp(HbIE
TE€la, HACBHIIIEHHBIA W HEHACBIIIEHHBI Map, BIAXKHOCTh BO3[yXa; TEMIEpaTypa,



BHYTPEHHSSI SHEPT U], TEIUIOBOM ABUTATENb; SJIEMEHTAPHBIN ANEKTPHUUECKUI 3aps,
IEKTPUUYECKOE T0JIE, TPOBOJHUKHA U JUIIEKTPHUKH, MOCTOSTHHBIA IEKTPUUYECKUI
TOK, MArHUTHOE I10JIE;

- pa3nuuaTh SIBJICHUS (TEIUIOBOE pacIIMpEeHHe /CxKaThe, TeIIoNepeaada, TEIOBOe
paBHOBECHE, CMauyuBaHWE, KalWUIAPHBIC SBICHUS, HWCIAPEHUE, KOHJCHCALMS,
IUIaBJICHUE, KpuUcTauM3alus  (OTBEpIAEBaHUE), KHUIEHHE, TeIUloneperada
(TEenI0NPOBOAHOCTD, KOHBEKIIMS, U3JIyUYEHUE); SIEKTPU3ALMS TeJl, B3AUMOJICHCTBUE
3apsAJI0B, AEUCTBUS AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMOJCHCTBHE
MarHuTOB, JE€MCTBUE MAarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM) IO OMUCAHUIO UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIHUX JIaHHOE
¢uznyeckoe sBICHUE;

- pacro3HaBaTh MPOSIBICHHUE M3YYCHHBIX (DU3NYECKUX SIBICHUN B OKPYXKArOIIeM
MUpE, B TOM YHCIie (PU3HUECKHE SBICHUS B MIPUPOJIC: TOBEPXHOCTHOE HATSKEHHUE U
KallWJUISIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAILIBI B Ipupozae, usinydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHETa,;
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3IIEKTPUUYECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE nose 3emid, Apend MoytocoB, poib MArHUTHOTO MOJIS AJI KU3HU Ha
3emile, TOJSIPHOE CHSIHME, IIPU 3TOM IIEPEBOAWUTH INPAKTHUYECKYHO 3a/1ady B
y4eOHY10, BBIIEIIATh CYIIECTBEHHbIE CBOMCTBA /IPU3HAKU (PU3UUYECKUX SIBICHUM;

- XapaKTepu30BaTh CBOMCTBA Teld, (U3NUYECKUE SIBJICHMS U INPOLIECCHI, UCIOIB3YS
OCHOBHBI€ TMOJIOKEHHSI MOJIEKYJISIPHO — KHHETHYECKOM TEOPUU CTPOECHUS BELIECTBA,
MPUHIUI CYNEPHO3UIMHU TMOJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiaa, 3akoH OMa U1 ydacTka Lenu, 3akoH J[koyns — JIeHna, 3aK0H COXpaHeHUs
SHEPIUy; MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3aMHCHIBATH €r0
MaTEeMaTHYECKOE BBIPAXKECHHE;

- OOBSICHATH (PM3UYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUld IMPAKTUKO — OPHUEHTHPOBAHHOIO XapaKTEpa: BBISBIATh NPUYUHHO —
CJIEZICTBEHHbBIE CBSI3U, CTPOUThH 00BsiICHEHHE U3 | — 2 JTOrMYecKHX IIaroB ¢ Onopomn
Ha 1 — 2 M3y4YEHHBIX CBOMCTBa (DU3MUECKHUX SIBICHUN, (PU3NUYECKUX 3aKOHOB U
3aKOHOMEPHOCTEM;

- pacrno3HaBaTh NPOOJIEMBbl, KOTOPHIE MOXKHO PEIIMTh MPHU MOMOLIM (PU3NYECKUX
METOJIOB;  MCIOJB3ysl ONUCAaHWE MCCIECNOBaHUSA, BBIIEIATH IMPOBEPSAEMOE
IPEIIOJIOKEHNE, OLICHUBATh MTPaBUIBHOCTh MOPSAAKA MPOBEAEHUS MCCIIENOBAHUS,
JIeNaTh BHIBOJIBI;

- pemarb pacyéTHeIe 3a1aud B 2 — 3 ACUCTBUS, HUCHOJIb3Ys 3aKOHBI U (DOPMYIIHI,
CBS3bIBAIOIIME (PU3MYECKHE BEJIIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3aMKMChIBaTh KPATKOE YCJIOBUE, BBISBIATh HENOCTATOK JAHHBIX JUJISl PELIEHUs
3a/1a4M, BBIOMPATh 3aKOHBI U (HOPMYJIIbI, HEOOXOUMBIE JIs €€ PEelIeHHUs], IPOBOIUTD
pacu€Tbl W CpaBHMBATh MOJYYEHHOE 3HaYeHUE (PU3NYECKON BEIUYMHBI C
W3BECTHBIMU JIAHHBIMU;

- pacrno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOXKHO PEIIMTH MPHU MOMOLIM (PU3NYECKUX
METOJIOB; HMCIOJIb3ysl OINMCAaHWE UCCIENOBAaHUSA, BBIIEIATH IPOBEPSEMOE
MIPEATONOKEHUE, OLIEHUBATh NMPABUIBHOCTh MOPSAIKA IMPOBEIEHUS UCCIEI0BAHUSA,
JIeJIaTh BBIBOJIBI;



- MPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MUECKHX SIBICHHM WM (PU3HUECKHX
CBOMCTB Ten (KalWJUISPHBIE SIBJICHUS, 3aBUCUMOCTb JABIIEHUS BO3AyXa OT €ro
o0bEMa, TemIeparypbl; CKOPOCTH IIpoliecca OCTbIBaHUS / HAarpeBaHUs IpU
U3ITyYEHUH OT LBETa M3Iydarolled / Momionarouiel MOBEPXHOCTU; CKOPOCTh
UCIIAPEHHUs] BOJBI OT TEMIIEpaTyphbl KHUAKOCTU W IUIOHMAAM €€ TOBEPXHOCTH;
AIIEKTpU3AUS TEJT U B3aUMOJCHCTBUE IEKTPUUYECKUX 3apsI0B; B3aUMOJACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yalIH3allds MAarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB;
JCHCTBHUSI MarHUTHOTO TIOJII HAa MPOBOAHHUK C TOKOM, CBOMCTBA DJIEKTPOMArHMTA,
CBOMCTBA 3JIEKTPOJIBUTATENsl MOCTOSHHOTO TOKAa): (hOPMYIUpPOBaTh MpPOBEpsieMble
MPEINONOKEeHHs, CcOOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS;
OTIHCHIBATH XOJI OTBITA U (POPMYTUPOBATH BHIBOJIBI;

- BBIMOJHATH MpPsIMbIE U3MEPEHUS TEMIepaTypbl, OTHOCHTEIHHOW BIaKHOCTH
BO3/yXa, CHJIbl TOKA, HAMPSKEHUS C MCIOJIb30BAaHWEM aHAJIOTOBBIX MPHUOOPOB U
JOaTYUKOB (PU3UYECKUX BEJIMYMH; CPAaBHMBATH PE3YJbTaThl U3MEPEHUN C y4ETOM
3aJJaHHOM a0COIIOTHON NOTPELIHOCTH;

- TIPOBOJIUTH MCCIEAOBAaHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BEITUYMHBI OT
Apyrol C HCIOJIB30BAaHUEM IMPSIMBIX U3MEPEHHUH (3aBUCUMOCTb COIPOTHBIICHUS
OPOBOJHUKA OT €ro JJIMHBI, IUIOUIaJM IONEPEYHOr0 CEUYEHUs U YIACJIBbHOIO
COTIPOTUBJICHMSI BELIECTBA MPOBOAHMKA; CHUJIbI TOKA, MIYILErO Yepe3 MPOBOJHMUK,
OT HamnpsHKeHHWs Ha [POBOAHMKE; HCCIEIOBAHUE IOCJIEI0BAaTEIbHOTO |
NapajyielbHOTO  COCAMHEHWI TPOBOAHHUKOB): IUJIAHHPOBATh  HCCIIEIOBaHUE,
coOuparh YCTAaHOBKY U BBIMIOJIHATH M3MEPEHHS, CIEAYS MPEIIOKCHHOMY IIIaHy,
(bUKCUPOBATh PE3yIbTaThl MOTYYEHHOU 3aBUCUMOCTH B BUJE TaONHI] U TPaPUKOB,
JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM MCCIICIOBAHMS,

- NPOBOAWTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BeauuuH (ynenabHas
TETUIOEMKOCTh BEIECTBA, COMPOTHBICHHWE NPOBOJHUKA, pabOTa M MOIIHOCTH
AIIEKTPUYECKOT0 TOKA): TUIAHUPOBATh M3MEPEHUsI, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, cJenysl MNpPeAJIO)KEHHOW WHCTPYKLUMH, M BBIYUCIATH 3HAYECHUE
BEJIMYHHBL;

- coOmonaTh TpaBWIa TEXHUKH O€30MaCHOCTH MpU padore ¢ JabopaTOpHBIM
000pyIOBaHUEM;

- XapakTepu30BaThb NPHUHLMUIIBI ACHCTBHUSI M3yYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ ONOPOM Ha WX OnucaHus (B TOM YMCIE: CUCTEMA OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEpPMETp, BOIBTMETP, CUETUUK DICKTPUUECKOU
DHEPTUH, SIEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATEIBHBIC AIIEKTPONPUOOPHI
(mpuMepsbl), SIAEKTPUUYECKHUE MPEAOXPAHUTEIH; IEKTPOMArHHT, YIEKTPOIBUTATEh
MOCTOSTHHOTO TOKa), WCIONB3ysS 3HAHHUA O CBOMCTBaX (U3WYECKUX SBICHUN U
Heo0XxoIMMble (PM3HUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCTHIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTENbHBIE PUOOPHI IO
cXeMaM M CXEMAaTUYHbIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETp, JABHUTaTelIb BHYTPEHHETO CrOPAaHUS, 3JIEKTPOCKOIL,
peocTar); COCTaBIATh CXEMbl JJEKTPUYECKHUX LEMed ¢ MOcae0BaTeIbHbIM U
napajuleIbHbIM COEIMHEHUEM D3JEMEHTOB, pasiinyasl yCIOBHbIE 0003HauYeHUs
AIIEMEHTOB AJIEKTPUUYECKUX LIETICH;



- MPUBOIUTH TPUMEPHl / HAXOAUTh MH(GOPMAIMIO O MPUMEPAX MPAKTHUECKOTO
UCIOJIb30BaHMS (PU3NYECKUX 3HAHUN B IOBCEAHEBHOM XU3HU U1 OOecreyeHus
0€30MacHOCTH MpHU OOpalleHuu ¢ NpudopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHUs 370pPOBbsi MU COOJIONEHUS HOPM OKOJOTMYECKOIO TIOBEJCHHS B
OKpYKaroleH cpene;

- OCYILECTBIIATh MOUCK MH(pOpMaLuu GpU3NUECKOro coaepkaHus B cetu MHTepHer,
Ha OCHOBE MMEIOIMXCS 3HAHUHI U IIyTEM CPABHEHMS IOIIOJIHUTEIbHBIX HCTOYHUKOB
BBIICTIATh MH(OPMALIMIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON MM MOXET OBITH
HEJIOCTOBEPHOM;

- HCIOJNB30BaTh MPU BBIOJHEHWH YYE€OHBIX 3aJaHH HAYYHO — MOMYJSPHYIO
aUTepaTypy (PU3HUECKOTO COACpKaHMsS, CIPABOYHBIE MaTEpUalbl, PECYpPChl CETH
WNHTepHeT; BIajgeTh NpUEMAaMU KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITHU U3 OJTHOM 3HAKOBOUW CHCTEMBI B JPYTYIO;

- co3faBaTh COOCTBEHHbIE MUCbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUs, 0000as
MH(POPMAINIO U3 HECKOJIBKMX MCTOYHUKOB (PU3MUYECKOTO COJIEPKAHUs, B TOM YHUCIIE
NyOMMYHO MpPENCTaBIsATh PEe3yJAbTaThl MPOEKTHOW WM  HUCCIENOBATENIbCKOM
NEATEIBbHOCTH; IIPM H3TOM TPaMOTHO HCIIONb30BaTh W3YYCHHBIA MOHATHIHBIN
anmapar Kypca (pU3uKu, COIPOBOXK/IATh BHICTYIIJICHHE MTPE3EHTALUEH;

- TIPU BBINOJHEHUU Y4E€OHBIX MPOEKTOB M UCCIEIOBAaHUM (PU3NUECKUX MPOLECCOB
pacnpenensiath O0O0A3aHHOCTM B TPYIIE B COOTBETCTBUM C IIOCTABJIECHHBIMU
3a/la4yaMH, CJIEAUTh 3a BBINOJIHEHHEM IUIaHA JIEUCTBHM M KOPPEKTHUPOBAThH €ro,
aJIeKBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh FPYIIIbI; BHICTPAUBATh
KOMMYHHKaTUBHOE€  B3aMMOJCWCTBHE, MpPOSIBISIL  TOTOBHOCTh  pa3peliarb
KOH(JIMKTBHI.

IIpeameTHble pe3ybTaThl H3yYeHHs Kypca pu3nkn 9 kiacca:
[IpenmeTHble  pe3yabTaTbl  JOKHBI — OTpaXkarb  C(OPMHUPOBAHHOCTH Y
00y4aromuxcsi yMEHUIA:

- HWCIIOJIb30BaTh IOHATHA: CHCTEMa OTCUETa, MarepuajbHas TOYKA, TPAEKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTo  JBWXKEHMs,  jAepopmanus  (ympyras,
IUIAaCTUYECKas), TPEHUE, LEHTPOCTPEMHUTEIBFHOE YCKOPEHHE, HEBECOMOCTb W
neperpy3ku; UEHTP TSHKECTH; aOCONIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO
TEJa, pPaBHOBECHE; MEXaHMYECKHE KOJIeOaHWs W BOJHBI, 3BYK, HH(pPa3ByK U
yABTPA3BYK; 3JEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJMM30PYKOCTh U JaIbHO30PKOCTh, CIEKTPhl UCIYCKaHUS W MOMIOLIeHUS; aibda -,
0era - ¥ TaMMa — U3JIy4YeHHUs], U30TOIbI, SIACPHAs DHEPreTHKA,;

- pa3nuuarh SABJICHHUS (PaBHOMEPHOE UM HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBU)KEHUE, CBOOOIHOE TMaJIeHuE
TE€J, PABHOMEPHOE JIBMXKEHHE MO OKPYXKHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE
JBWKEHUE, KoJieOaTelIbHOE JIBIXKEHHE (3aTyXalolIMe U BhIHY)K/ICHHbIE KOJIeOaHus ),
PE30HAaHC, BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, JIEKTPOMArHUTHAST MHIYKIIMS,
MPSMOJIMHEWHOE PAcCHpOCTPAHEHUE, OTPAKEHUE W IPEJIOMIIEHUE CBETa, IOJIHOE
BHYTPEHHEE OTpaXCHHE CBETa, pa3jioKeHHE OelOoro CBeTa B CIEKTP U CIOXKEHHUE
CHEKTpPAJbHBIX LBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaToOro CIIEKTpa M3JIYy4YEHHs) MO ONMHCAHUIO MX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;



- pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3NYECKUX SIBICHHN B OKPYXKaroIIeM
Mupe (B TOM u4ucie (PU3MYECKUE SBICHHUS B IMPUPOAE: INPWINBBI U OTIMBBI,
nBrokeHue IuaHeT COJNHEYHOM CHCTEMBI, PEAaKTHBHOE JIBHOKCHHME KMBBIX
OpPraHMU3MOB, BOCHPUSATUE 3BYKOB JKHBOTHBIMH, 3€MIICTPSICEHHE, CEHCMHUYECKHUE
BOJIHBI, IIyHaMH, 3XO0, [IBETa TE€J, ONTUYECKUE SIBIICHUS B IPUPOJE, OMOIOIHUECKOE
JE€HCTBUE BHJIMMOTO, YIbTPAapUOJIETOBOIO U PEHTTEHOBCKOTO  H3IIy4YECHMH;
€CTECTBEHHBI paJMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4yH, paJUOAKTUBHOE
U3JIyYCHHE TPUPOAHBIX MUHEPAJIOB; JEHCTBUE PAJIMOAKTUBHBIX H3IyYEHUU Ha
OpraHM3M YeJIOBEKa), MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA / MPU3HAKN (PU3NYECKUX SIBICHUM;

- ONUCHIBaThb H3YYEHHBIE CBOWCTBA T€A M (PU3NYECKHUE SBICHUS, HCIOIb3YS
¢usznyeckue BeNMYMHBI (CpelHAs W  MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JIBHJKEHUHU, YCKOPEHHE, MEPEMEIIEHUE, ITyTh, YITIOBAasl CKOPOCTb,
CWJIa TPEHHUs, CUJIa YIPYTOCTH, CUja TSKECTH, YCKOPEHHUE CBOOOJHOIO MaJieHus,
BEC TeJla, UMIIYJbC Tejla, UMIIYJIbC CHUJIbI, MEXaHHYecKasi paboTa M MOIIHOCTb,
NOTCHLIMAJIBHASL JHEPrus Teja, MOMHATOTO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJIBHASL JHEPrUsl CXKATOM IIPYKUHBI, KUHETUYECKas DSHEPIus, IMOJHas
MEXaHUYECKasi YJHEpPIUsl, IEPUO U YacToTa KojaeOaHuM, AJMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3arejib MPEOMIICHUS Cpelbl); Ipu
ONUCAHMUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIONb3YEMBIX BEIMYUH,
00O3HAYeHUs! W  €OUHULBI (U3UYECKUX BEIUYHMH, HaXOAuTh (DOpMYIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UUECKYIO BEIMUYHMHY C IPYTMMU BEITMYMHAMU, CTPOUTH
rpauKy M3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETNYMH;

- XapaKTepu30BaTh CBOICTBA TeJ, (PU3NYECKHUE SBICHHUS U MPOLECCHI, UCIOIb3YS
3aKOH COXPAaHEHMSI SHEPIHMHM, 3aKOH BCEMUPHOIO TATOTEHWS, [PUHLHII
CYNEpIO3ULIUA CHWJI, TPHUHIMI OTHOCUTENbHOCTHM [anuies, 3akoHbl HproToHa,
3aKOH COXPAHEHUsS MMITYJIbCA, 3aKOHBI OTPAKEHUS U NPEJIOMIICHUSI CBETA, 3aKOHBI
COXPAaHEHMS 3apsI0BOIO M MAacCOBOIO YWCEN MPU SAEPHBIX PEAKLMIX; IPH 3TOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTh4yecKoe
BBIPAKEHUE;

- 00BACHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUld IMPAKTUKO — OPHUEHTHPOBAHHOIO XapaKTEpa: BBISABIATH NPUYUHHO —
CJIEZICTBEHHBIE CBSI3U, CTPOUThH 00BsICHEHHE U3 2 — 3 JIOrMYECKHX I1aroB C OMOpoi
Ha 2 — 3 U3yYEHHbIX CBOMCTBAa (PM3UUECKUX SBJICHUU, (PU3NYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

- pemiatb pacu€THble 3a7ayu (ONUparolIMecs Ha CUCTeMy M3 2 — 3 ypaBHEHHUN),
MCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE BEIMYUHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3aJ]aud 3alUChIBATh KPATKOE YCIOBUE, BBISBISATH HEJOCTAIOIINE
WK W30BITOYHBIEC JIaHHbBIE, BBHIOMPATH 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE IS
pelieHus, MPOBOAUTH PACYETHI W OLIEHMBATh PEATUCTUYHOCTH ITOJYYEHHOTO
3Ha4eHUS (PU3MUECKOIN BETNUNHBI;

- pacrno3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PELIUTh MPH MOMOILIU (HU3HUECKUX
METOJIOB; HMCIOJIb3ysl OINMCAaHWE UCCIENOBAaHUSA, BBIIEIATH IPOBEPSEMOE
MIPEATONOKEHUE, OLIEHUBATh NMPABUIBHOCTh MOPSAJIKA IMPOBEIEHUS UCCIEI0BAHUSA,
JieJ1aTh BBIBO/IbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOMIONEHUHN U OIBITOB;



- MPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3UYECKHUX SIBICHUN WU (U3MYECKUX
CBOMCTB Tell (M3y4yeHUe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIHH;
3aBUCUMOCTH TepUojia KojieOaHUN MPY>KUHHOTO MasiTHUKa OT MAacChl rpy3a u
KECTKOCTH TPYKUMHBI M HE3aBUCHMOCTh OT aMIUIATYAbl MalbIX KOJICOaAHUM;
NPsIMOJIMHEHHOE PacCIpOCTPAaHEHHUE CBETA, PA3IOKEHHE OEIoro CBeTa B CHEKT;
U3YYECHHE CBOWCTB M300paXKCHHsSI B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)KeHUS
npeaMera B coOuparomield JiMH3e; HaOMIOACHUE CIUIOLIHBIX M JIMHEWYaThIX
CIEKTPOB M3JIyYEHHUS): CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyI0BaHUSA; OMMCHIBATh XOJI OMBITA M €r0 Pe3yabTaThl, GOPMYITHPOBATH
BBIBO/IBI;

- IPOBOAUTH NMPU HEOOXOAMMOCTHU CEPHUIO IPSIMBIX H3MEPEHUH, OTIPEIETIsisl CpeIHee
3HaYeHHUE M3MEepsieMOl BeIMUYMHBI ((DOKyCHOE PacCTOSHUE COOMpAIOIIeH JHMH3BI);
000CHOBBIBAThH BRIOOD CIIOC00a H3MEPEHUS / U3MEPUTEITHHOTO TPUOOPa;

- [POBOAWUTH  HUCCIIEJOBAHHME  3aBUCUMOCTEH  (U3MUYECKHX  BEJIMYUH C
UCIIOJb30BAHUEM TMPSMBIX HM3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JBW)XEHHUU 0€3 HauyalbHOM CKOPOCTH; Iepuoia KojleOaHui
MaTeMaTHYeCKOT0 MAasTHHKA OT JJIMHBl HUTHU; 3aBUCUMOCTH YIVIa OTPa)KEHHUS OT
yrIia TMaJeHus1): IUJIaHUPOBaThb HCCIIEJOBAaHME, CaMOCTOSITENBHO coOMparh
YCTaHOBKY, (DPMKCHUPOBATh pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (HU3MUECKHUX
BEJIMYMH B BUJE TabmuU U TrpauKoB, Je€JaTh BBIBOABI [0 pe3ylbTaTam
WCCJICIOBAHNUS;

- TIPOBOJUTH KOCBEHHBIC M3MEPEHUsT (PU3NYCCKUX BEIMUUH (CPEIHSSA CKOPOCTH H
YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO
naJeHUs, KECTKOCTh MPY>KUHBI, KOYPPHUIIMEHT TPSHUSI CKOJIbKCHHSI, MEXaHUYECKast
paboTa W MOIIHOCTh, YacTOTa M TEpHOJ KOJIeOAHWH MaTeMaTU4eCcKoro u
MPY>KUHHOTO MasiTHUKOB, OTNITUYECKAsl CHJIa COOMPAIOIIEH JTMH3bI, PaliOaKTUBHBIN
¢doH): TUTAHMPOBATH W3MEPEHUsS; COOMpPAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITOJIHATD U3MEPEHUS, CIIEAYs MPEIJIOKEHHON HHCTPYKIIUY; BBIYUCIISATH 3HAUECHUE
BEJIMYMHBl W AaHAJU3UPOBATh IIOJIyYEHHbIE pE3ylbTaTbl C Y4ETOM 3aJaHHOU
IIOIPEITHOCTA U3MEPEHNUN;

- pa3nuyarb OCHOBHBIE TPU3HAKM U3YUYEHHBIX (U3NYECKUX  MOJEJCH:
MarepHuasbHas TOYKa, a0COJIOTHO TBEPAOE TEJI0, TOUEUHbIN UCTOYHUK CBETA, JIyd,
TOHKasl INH3a, MJIaHeTapHasl MOJIe/ b aTOMa, HYKJIOHHAas MOJIE b aTOMHOTO SIpa;

- XapakTepu30BaTh NMPHUHIMUIBI ACHCTBHUS M3yUYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOH Ha WX OMHCaHWS (B TOM YHCIE: CHUAOMETp, TaTYUKU
MOJIOXKEHUSI, PACCTOSHUS W YCKOPEHWs, paKeTa, OXOJOT, OYKH, TIEePUCKOI,
¢doroanmapar, ONTHYECKHE CBETOBOIBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucnosib3ys 3HaHHUSI O CBOMCTBaX (PU3MUECKUX SBICHUN U HEOOXOIUMBbIC
¢uznyeckre 3aKOHOMEPHOCTH;

- coOmonmaTh TpaBWIa TEXHUKH O€30MacHOCTH Mpu padore ¢ JabopaTopHBIM
o0opyoBaHuEeM;

- HCIIOJIb30BAaTh CXEMbl M CXEMaTMYeCKHE PHUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPHUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MpHU
pelIeHnr y4eOHO — MPAaKTUYECKUX 3a/lad; ONTHYECKUE CXEMbI JJI MOCTPOCHHUS
M300paKEeHUH B IJIOCKOM 3epKaJie U coOuparomien JuH3e;



- MPUBOAWTH TPHUMEPHI / HAXOAWTH WH(OOPMAIHMIO O TPHUMEpPax MPAKTUIECKOTO
UCIOJIb30BaHMs (DU3UYECKUX 3HAHMM B MOBCETHEBHOM XU3HMU JJIs OOECHEeUEeHHMs
0e30MacHOCTH MpU OOpallleHuu ¢ NpudopaMu W TEXHUUYECKUMHU YCTpOICTBaMH,
COXpaHEHHsI 370pOBbS U COOJIOACHUS HOPM OKOJOTUYECKOTO TOBE/ICHUS B
OKpYKarolIeH Cpere;
- OCYUIIECTBJIATH MOUCK MH(pOpMaIK (GU3NIECKOTO cofepkanus B ceTu HTepHeT,
CaMOCTOSATENIbHO (OPMYIUPYST TTOMCKOBBIN 3allpOC, HAXOAUTH IyTH OINPEACICHHUS
JIOCTOBEPHOCTH TIOJyYCHHOW WH(MOpPMAIMK Ha OCHOBE HWMCIOIIMXCS 3HAHWA W
JOTIOJIHUTENIBHBIX UCTOYHHUKOB;
- HCIOJNB30BaTh MPU BBIOJHEHWH YYE€OHBIX 3aJaHH HAYYHO — MOMYJSPHYIO
auTepaTypy (PU3HUECKOTO COACpMaHHs, CIPABOYHBIE MAaTEpHUalbl, PECYpPChl CETU
WNHTepHeT; BIajgeTh NpUEMAaMU KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITHU U3 OJTHOM 3HAKOBOUW CHCTEMBI B JPYTYIO;
- CcO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
UHGOPMAIIMM U3 HECKOJIBKUX MUCTOYHUKOB (DPM3MUECKOTO CONEp KaHHs, MyOIMYHO
IIPEACTABIIATH PE3YbTaThl IIPOSKTHOM WJIM UCCIIEN0BATENBCKON IEITENbHOCTH; IIPU
3TOM TIPaMOTHO HCIIOJIb30BaTh W3YUYCHHBIM IOHSATUWHBIM anmapar HU3y4acMoro
pasnena (U3MKK U CONPOBOXKIATh BBICTYIUIEHHWE IMpE3eHTaUueld ¢ Yy4EToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

BbINyCKHUK OCHOBHOM IIKOJIBI HAYYHUTCSH:
- coOmronate npaBuiia 0E30MACHOCTA M OXpaHbl Tpylda Mpu padoTe ¢ y4eOHbIM H
1a00paTOpHBIM 000PYIOBAHUEM;
- TIOHMMAaTh CMbBICI OCHOBHBIX (PU3MUYECKUX TEPMHUHOB: (PU3HUUECKOE TEJIo,
(¢usnueckoe sBIeHUE, GU3NUECKask BETUUNHA, €AUHULIBI H3MEPEHUS;
- pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOUIM (PU3HUECKUX
METO/OB; AHAJIM3UPOBATH OTAEJIBHBIE JTalbl NPOBEICHUS HCCIEAOBAaHUN U
UHTEPIPETUPOBATH PE3YAbTaThl HAOIIOACHUH U OIBITOB;
- CTaBHUTh OIBITHl MO HCCIEAOBAHUIO (U3UYECKUX SIBICHUN WU (U3HYESCKUX
CBOMCTB TeJ 0€3 MCIOIb30BaHUS MPSMBIX U3MEPEHUH; MPU ATOM (POpMYIHpOBaThH
npobnemy/3ajgady  y4yeOHOro  SKCHEpUMEHTa; coOuparb  YCTaHOBKY U3
MPEIJIOKEHHOTO 000PYIOBaHUS; TPOBOJIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI.
[Ipumeuanne. Ilpu mpoBeneHun  uccienoBaHUS  (UBHUECKUX  SBICHUU
U3MEpUTEIbHBIE TPUOOPHI HUCIOJNB3YIOTCS JIMIIb KaK JaTYUKH  HU3MEPEHHS
(u3HUeCcKUX BEJIMYMH. 3alUCH MOKAa3aHUN MPSAMBIX U3MEPEHHUI B 3TOM Cllydyae He
TpeOyercs.
- IOHUMATh POJIb SKCIIEPUMEHTA B MMOTYYEHUU HAyYHOU MH(OpMaIny;
- MPOBOJIUTH TMpPSMbIE H3MEpPEHUA (PU3NYECKUX BEJIMYMH: BpPEMsI, PaCCTOSIHUE,
Macca Tena, o0beM, cuia, TeMIleparypa, arMOc(epHOe IaBiIeHHUE, BIIAXKHOCTh
BO3/lyXa, HANpsyKEHUE, CWiIa TOKa, pPAJUALMUOHHBIA (OH (C HUCIOJIB30BAHUEM
J03UMETpa); TMpPU OSTOM BBIOMPATh ONTUMAJIBHBIA CIIOCOO0 W3MEPEHUS W
KCMOJIB30BATh MPOCTEUIIINE METOABI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUN.
[Ipumeuanne. Jlrobast ydeOHas mporpaMma JODKHA OOECIIEYHBATH OBJIAJICHUE
MPSIMBIMHU U3MEPEHUSIMU BCEX TIEPEUUCTCHHBIX (PU3MUECKUX BEJIMUNH.
- NPOBOAWUTH  HUCCIEJOBAHHE 3aBUCUMOCTEH  (U3NYECKUX  BEJIMYUH C
WCHOJIb30BAHUEM MPSIMBIX HM3MEPEHUW: IIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,



(buKCcUpOBaTh PE3yNIBTATHI MOTYYSHHOW 3aBUCUMOCTH (PM3NUYECKUX BEIIMYWH B BUJIC
TaOJIUIl U TpaUKOB, J€1aTh BHIBOJIBI IO PE3YAbTaTaM UCCIIEIOBAHUS;
- TPOBOAWTH KOCBEHHbIE M3MEPEHHUS (PU3NYECKUX BEJIUYMH: IMPHU BBHITOJTHEHUU
U3MepeHuil coOupaTh SKCIEPUMEHTAIILHYIO YCTaHOBKY, CIEAys MPeasioKEHHOM
UHCTPYKLIMH, BBIYUCIATh 3HAYCHUE BEJIMYMHBI M AHAIM3UPOBATH IOJYYEHHBIE
PE3YJIBTATHI C YUYETOM 33/IaHHOW TOYHOCTH U3MEPEHUM;
- QHAJIU3UPOBATh CUTYyallUH MPAKTUKO-OPUEHTHUPOBAHHOTO XapakKTepa, y3HaBaTh B
HUX TIPOSBICHWE W3YYCHHBIX (PU3NYECKUX SBICHUN WIM 3aKOHOMEPHOCTEH H
MIPUMEHSTh UMEIOIIUECS 3HAHUS 1JISI UX OObSICHEHUS,
- TOHUMAaTh TPHUHITUIBI ACHUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
YCIIOBHSI X 0€30ITaCHOTO MCIIOIh30BAHMUS B IOBCETHEBHOMN KU3HU;
- HCHOOJB30BaTh MPHU BBINOJHEHUM YYEOHBIX 3aJady HAYYHO-TIOMYJISPHYIO
auTeEpPaTypy O (U3NYECKUX SBICHUAX, CIPABOYHBIE MaTepUaibl, PECypChl
HNuTepHer.

BbINYCKHUK MOJYYHUT BO3MOKHOCTh HAYYHUThCSH:
- 0CO3HAaBaTh IIEHHOCTh HAYYHBIX HCCIEAOBAHUM, POJIb (PU3UKU B PACHIUPECHHUU
Ipe/cTaBIeHUH 00 OKpYXKaIoIeM MUPE U €€ BKJIAJ] B YIYUIICHHE KaueCTBA KU3HH,
- HCTOJb30BaTh TMPHUEMBI TMOCTPOCHUS (PU3UYECKUX MOJENCH, TOUCKa W
(bOpMYTUPOBKHU J10KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUYECKUX BBHIBOJOB
Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (h)aKTOB;
- CpaBHUBAaTh TOYHOCTh HU3MEPECHUS (U3NUYECKUX BEIWYUH 110 BEIUYUHE HUX
OTHOCUTEIBHOMN MOTPEIIHOCTH MPU MPOBEJCHUN MPSIMBIX U3MEPEHUM;
- CaMOCTOSITEJIbHO TMPOBOJUTH KOCBEHHBIE M3MEPEHHUSI M  KCCIICIOBAHUS
(GU3UYECKUX BEJIMYMH C UCIOJIb30BAHUEM PA3JIUYHBIX CIOCOOOB HM3MEPEHUS
(u3NUeCKUX BEJIMYUH, BHIOMpATh CPEACTBA U3MEPEHUA C YYETOM HEOOXOIUMOM
TOYHOCTH U3MEpPEHUN, 0OOCHOBBIBaTH BBHIOOP crmoco0a WM3MEpEeHUs, aJeKBATHOTO
MOCTaBJIICHHOW  3ajadye, TMPOBOAUTh OLEHKY JOCTOBEPHOCTH IOJYyYECHHBIX
pE3YJIBTATOB;
- BOCIPUHUMATh WHGOPMAINIO (PU3UYECKOTO COJEPKaHUSI B HAYYHO-TIOMYJIIPHOMN
JUTEpAType W CPEICTBaX MaccoBoM WH(GOPMAIMKM, KPUTUYECKH OIIEHUBAThH
MOJTyYECHHYI0 WH(DOPMAIINIO, aHAIU3UPYS €€ COJIEP)KAHKUE U TaHHbIE 00 HCTOYHHKE
uH(bopMaIny;
- co3iaBarb COOCTBEHHBIC MHCHBMEHHBIE W YCTHBIE COOOIIEHUS O (U3HUECKUX
SBJICHUSX HAa OCHOBE HECKOJIBKUX HMCTOYHUKOB HWH(MOpPMAIMU, COMPOBOXKAAThH
BBICTYTUICHUE TIPE3CHTAIMEH, YUUTHIBAS 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.
Mexannuyeckue siBjieHHs. BBINYCKHUK HAYyYUTCH:
- pacrno3HaBaTh MEXaHWYECKHE SIBJICHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS
3HaHUKA OCHOBHBIE CBOWCTBA WJM YCIOBUA TNPOTEKAHUS JTUX SBJICHUU:
PaBHOMEpPHOE M HEPaBHOMEPHOE JBIKCHHE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSMOJMHEWHOE JBU)KEHHE, OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUKEHUS,
CBOOOIHOE TajJeHUE TeJ, PABHOMEPHOE IBMIKEHUE IO OKPYKHOCTH, WHEPITHS,
B3aUMOJICIICTBUE TE€J, PEAKTUBHOE JBIKCHHE, Iepeladya JaBJICHUSI TBEPIbIMU
TeJIaMH, JKUJIKOCTIMHU U Ta3aMu, arMochepHOe [aBlieHWe, IUIaBaHHE Tell,
paBHOBECHE TBEPABIX TE€J, HUMEIOIIMX 3aKPEIUVIEHHYI0 OCh  BpallleHHUs,
KoJie0aTeIbHOE ABMKEHUE, PE30HAHC, BOJIHOBOE JBHUKEHHUE (3BYK);



- ONMCHIBATh HM3YyYEHHBIE CBOWCTBA TEN M MEXAHWYECKHUE SIBJICHUS, HCIOJb3YS
¢u3nueckue BETUYHUHBL: IyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHUE, NEPHO
oOpamieHusi, macca Tella, IUIOTHOCTb BEIECTBa, cuia (Cuila TSKECTH, CUJia
yOpyroCTH, Cujia TPEHHUA), HaBICHHE, UMITYJIbC Tella, KUHETUYecKas JHeprus,
NOTEHIIMAJIbHASI HEPIusi, MeXaHuueckas pabora, MexaHnyeckass MoiHocTb, KITJ]
IpY COBEPIICHUH PAOOTHI C UCIIOJIB30BAHUEM MPOCTOTO MEXaHU3Ma, CHJIa TPEHUS,
aMIUTUTYJla, TIEpUOA W YacToTa KoJeOaHWil, JMHAa BOJHBI U CKOPOCTH €€
paclpoCTpaHEHUs; MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3WUYECKUN CMBICI
WCIIONb3yEeMbIX BEIUYMH, WX OOO3HAYCHHs] W EIUHHIBI U3MEPEHHs, HaXOIUTh
(GopMynbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIWYUHY C JPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HAYCHHE (PU3HUUECKON BETUUNHBI;

- aHAJIM3UPOBATH CBOMCTBA TE€J, MEXAHUUYECKHUE SBJICHUS U MPOLIECCHI, HCIOIb3YS
¢u3nyecKkre 3aKOHBI: 3aKOH COXpPAHEHHs YHEPTHH, 3aKOH BCEMHPHOTO TATOTEHUS,
IPUHIUI CYNIEPIO3UIIMU CUJ (HaxOoXkIeHHe paBHojaeucTByromen cuibl), I, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs WMMylbca, 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXuMena; Npu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €ro
MaTeMaTH4eCKOE BBIPAKEHUE;

- pa3nuyarb OCHOBHBIE TPU3HAKM U3YUYEHHBIX (U3NYECKUX  MOJEJEH:
MaTepuaibHas TOUKa, MHEPIUAIIbHASI CUCTEMA OTCUETA;

- pemiarh 3ajaud, UCHONb3ys (hU3MUECKHE 3aKOHBI (3aKOH COXPAHEHUs SHEPTUH,
3aKOH BCEMHUPHOIO TATOTeHHWs, npuHuun cyneprnosunuu cwi, I, II u III 3axonsr
HproToHa, 3aKOH coXpaHEHUsT MMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u GopMyJbl, CBSI3bIBAIOIINE (PU3NUECKUE BETUYUHBI (IIyTh, CKOPOCTb,
YCKOpEHHE, Macca Tena, IJIOTHOCTh BENIECTBA, CWJIA, JABICHUE, UMITYJIbC TEIA,
KHMHETHUYECKasi »HEprus, MNOTECHIHMAIbHAS SHEPrus, MeXaHW4yeckas padora,
MexaHnndeckas MomHocTh, KII/[ mpoctoro Mexanusma, cuiia TPEHUS! CKOJIbKEHHUS,
KO3(PPUIMEHT TPEeHUs, aMIUIUTY/a, IEPUOJ] U YacTOTa KOJIeOAHUH, JIJTMHA BOJHBI U
CKOPOCTb €€ paclpOCTpaHEHUs): Ha OCHOBE aHaJIM3a YCJIOBHS 3a/a4M 3allHChIBATh
KpaTKo€ YCJIOBHUE, BBIACHATh (U3MUECKUE BEIUYHHBI, 3aKOHBI U (DOpPMYIHI,
HEOOXOAMMBIE ISl €€ PEeLIeHMs], TPOBOJUTh pacueThl U OLEHUBATh PEAJbHOCTh
HOJYYEHHOTO 3HaY€HUs (PU3HUECKON BETMUHUHBI.

BhINYCKHUK MOJYyYHUT BO3MOKHOCTb HAYYHUThCS:

- WCIIOJb30BAaTh 3HAHUSA O MEXAHMYECKHUX SIBICHUSIX B MOBCEIHEBHOU JKU3HU IJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHuu ¢ NpuOOpaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, ISl COXPAHEHUS 3J0POBbS U COONIONEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUSI B OKpYXKAalIIEeW cpeae; MNPUBOIUTH IMPUMEPHl  MPAKTHYECKOTO
MCIIOJIb30BaHUS (DU3MUYECKUX 3HAHMM O MEXaHWYECKHUX SIBIICHUAX U (PU3NYECKHUX
3aKOHAX; TMPUMEPhl UCIOJb30BAHUS BO300HOBISIEMBIX MCTOYHUKOB JHEPTUU;
HKOJIOTUYECKHUX MOCIEACTBUI HCCIIENOBAaHUS KOCMUYECKOTO MTPOCTPAHCTB;

- pa3aM4YaTh TPaAHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHUMATh BCEOOITHI
xapakTep QyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHUS MEXaHUYECKOW dHEPTUH,
3aKOH COXPAHEHMS MMITYJIbCA, 3aKOH BCEMHUPHOIO TATOTEHHSA) U OrPAHHMYEHHOCTH
HCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);



- HaXOJUTh AJICKBATHYIO MPEIJIOKEHHOHN 3a/1aue (GU3HUECKYI0 MOJIEh, pa3peiiaTh
npobieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUM M0 MEXAaHWKE C HCIOJIb30BAaHUEM
MaTeMaTHIeCKOTO armapara, Tak ¥ MPHU IIOMOIIU METOIOB OIICHKH.

TeruioBble sABJIeHUS. BHINYCKHUK HAYYUTCH:

- pacro3HaBaTh TEIUIOBHIC SBICHUS M OOBSICHATH Ha 0a3e WMEIONIUXCS 3HAHUM
OCHOBHBIC CBOWCTBAa WM YCIIOBUS TPOTEKAaHUS OTHX sBICHWA: nuddysus,
n3MeHeHne o0beMa Tell MPU HarpeBaHUU (OXJIAXKACHHUM), OOJbINAs C)KUMAEMOCTh
ra3oB, Majasi C)KUMAeMOCTbh JKHIKOCTEH M TBEPHABIX TEI; TEILUIOBOE PABHOBECHE,
WCTIapeHue, KOHJCHCAIWs, ITUTABICHHWE, KPHUCTAJUIM3AIMs, KHUIICHHE, BIIAKHOCTH
BO3IyXa, pa3IMYHBIC CIMOCOOBI TeIUIonepeaadn (TEeIUIONPOBOIHOCTh, KOHBEKITHUS,
W3IIy4YCHHE), arperarHple COCTOSHUS BEIIECTBA, IMOIVOIICHUE DSHEPTUU TpHU
WCTIAPEHUU KUAKOCTH W BBIJICTICHUE €€ TPH KOHJCHCAIUU Iapa, 3aBUCHUMOCTH
TEeMITepaTypbl KUTICHUS OT JaBJICHUS;

- OINKCHIBaTh HW3YYCHHBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJICHUS, WCIOIb3YS
duznueckue  BEIMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSS  DHEPrus,
TEeMIIepaTypa, yaelbHasl TEIJIOEMKOCTh BEIECTBA, yelbHas TEIUIOTa TUIaBJICHUS,
yAelibHAs TEIUIOTa MapooOpa3oBaHusl, yAClbHAs TEIUIOTa CropaHusl TOILUIMBA,
KO3(P(PUIIMEHT TONE3HOTO JCHCTBUS TEIJIOBOIO JBUTATENs; IPU OMHCAHHUU
NPaBWIBHO TPAKTOBaThb (PU3UYECKUI CMBICT HCIHOJIB3YEMBIX BEJIUYHMH, HUX
0003HAYEHUS U €TUHUIIBI U3MEPEHUS, HAXOAUTH (DOPMYJIIbI, CBA3BIBAIOIINE JAHHYIO
GU3NYECKYI0 BEIWYMHY C JPYTMMH BCJIMYMHAMH, BBIYUCIIATH 3HAYCHUE
(br3UYECKON BETUYNHBI;

- pa3nuyaTh OCHOBHBIC MPHU3HAKK W3YYCHHBIX (HU3UYECKUX MOJEICH CTPOCHHUS
ra3oB, )KHJIKOCTEH U TBEP/BIX TE;

- TPUBOAUTH TPHUMEPHI MPAKTHUECKOTO HCITOJIB30BaHUSA (DU3UUYCCKUX 3HAHUH O
TETIJIOBBIX SBJICHUSX;

- pemarh 3aJ1auu, UCIIOJIb3Ys 3aKOH COXPAaHEHHUS SHEPTHH B TEIJIOBBIX MpOIleccax u
dbopMynbl, CBsA3BIBAIOIIME (DU3UUYCCKUE BEIMYHMHBI  (KOJWYSCTBO  TEILJIOTHI,
TEeMIIepaTypa, yaelbHasl TEIJIOEMKOCTh BEIECTBA, ylelbHas TEIUIOTa TUIaBJICHUS,
yAelibHAsl TEIUIOTa MapooOpa3oBaHUs, yAelbHAs TEIUIOTa CropaHusl TOIUINBA,
KO3(PPUIIUEHT TMOJE3HOTO JEHCTBUSA TEIUIOBOTO JIBUTATENs): HA OCHOBE aHaJM3a
YCIIOBUS 3aJIa4M 3alMChIBaTh KPATKOE YCIOBHE, BBIIACIATH (PU3NUECKHUE BETUUMHBI,
3aKOHBI W (POpMysbl, HEOOXOMMMBIE MJIsi €€ PEIICHUs, MPOBOAUTH pPaCUYEThl U
OIICHWBATh PEATLHOCTh MOJYYCHHOTO 3HAYCHUS (PU3UICCKON BETUIMHBL,

- aHAJIM3UPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBJICHUS W TPOIECCHI, HMCIOIB3YS
OCHOBHBIC TTOJIOKCHHSI aTOMHO-MOJICKY/ISIPHOTO YYCHHSI O CTPOCHHH BEIICCTBA U
3aKOH COXPaHEHUS YHEPTHUH.

BbInyCKHHK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- HWCIONB30BaTh 3HAHWS O TEIUIOBBIX SBJICHUSAX B TOBCEAHCBHOW >KHM3HU IS
obOecrieueHus 0E30MaCHOCTH TMPU OOpalleHUHu C TPHOOpPaMH M TEXHUYECKUMHU
YCTPOWUCTBAMH, TSI COXPAHEHUS 370POBbS U COONIONEHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXAIOIEed Cpeie; MNPUBOAUTH TPUMEPHI  IKOJOTHYECKHUX
MOCJENCTBUM  pabOThl JBUTATENied BHYTPEHHETO CrOpaHus, TEIUIOBBIX U
TUIPODIIEKTPOCTAHIINM;



- pa3aM4YaTh TPAHUIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapaktep GyHIaMEHTAJIbHbIX (DU3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHUS PHEPTUU B
TEIJIOBBIX MPOIECcCcax) U OTPAHUYEHHOCTh UCTIOIb30BaHUS YACTHBIX 3aKOHOB;

- HaXOJUTh AJICKBATHYIO MPEJIOKEHHOHN 3a/laue PU3NYECKYI0 MOJENb, pa3peliaTh
npoOiieMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHUM O TEIJIOBBIX SIBICHUSAX C
UCIIOJIb30BAHMEM MAaTEMATUYECKOTO anmnapara, Tak W IOpU HOMOIIM METOJ0B
OILICHKH.

DJIeKTpUYeCKNe U MATHUTHBIE SIBJIEHUSl. BHINYCKHUK HAYYUTCS:

- pacmo3HaBaTh ANEKTPOMATHUTHBIC SBICHUS U OOBSICHATH HA OCHOBE MMEIOIITUXCS
3HAHMM OCHOBHBIE CBOWCTBA WJIM YCJIOBUS NPOTCKAHUS OTUX SIBICHUU:
EKTPU3ALUs TEN, B3aUMOJCUCTBHE 3apsIOB, NIEKTPUUECKUN TOK U €TI0 IEUCTBUS
(TemoBoe, XUMHUYECKOE, MarHuTHOE), B3aNMOJICVICTBUE MAarHuTOB,
ANEKTPOMATHUTHAS MHAYKIHUS, JEUCTBUE MATHUTHOTO TOJISI HA MPOBOJHUK C TOKOM
YU HA JBIXKYILIYIOCS 3apsDKCHHYK0 YacTHUIy, JACHCTBUE JJIEKTPUYECKOIO IOJIS Ha
3apsSKEHHYIO YacTULLY, AIEKTPOMATHUTHBIE BOJIHBI, MPSMOJIMHENHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE U IIPEJIOMIIEHUE CBETA, IUCIIEPCUSI CBETA;

- COCTaBIAITb CXEMbl DJIEKTPUYECKUX LENed C [OCHEAOBAaTEIbHbBIM U
napajyieIbHbIM COCAMHEHUEM DIIEMEHTOB, pa3iinyas yYCJIOBHbIE OOO3HAYCHUS
AIIEMEHTOB JJIEKTPUYECKUX LENel (MCTOYHUK TOKa, KIIKOY, PE3UCTOpP, PEOCTar,
JAMII0YKa, aMIIEPMETP, BOIBTMETD);

- HCIOJb30BaTh ONTHUYECKUE CXEMbI IS MOCTPOCHUS] M300paKEHUM B IJIOCKOM
3epKaJie U coOMparole JIMH3E;

- OMKCHIBATh U3YYECHHBIC CBOMCTBA TEJI U 3JEKTPOMATHUTHBIC SIBJICHUS, UCIIOIB3YS
bu3uYecKue BEIMYUHBI: DJICKTPUUECKUN 3apsjl, CUJa TOKa, JJIEKTPUUYECKOE
HANpSDKEHUE,  DJICEKTPUYECKOE  CONMPOTUBICHHUE, YACIBHOE  CONPOTHUBIIEHUE
BEUIECTBA, pabOTa AIEKTPUUYECKOTO MOJIsl, MOIIHOCTh TOKA, (DOKYCHOE pacCTOSTHUE
Y ONTHUYECKAsl CUJA JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa; TMpPH OINMCAHWM BEPHO TPAKTOBaTh (U3HUECKUU CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX OOO3HAUCHUS W €IWHUIIBI W3MEPEHUs; HaXOIHTh
dbopMynbl, CBS3bIBAIONIME JAaHHYI (U3MUECKYI0 BEJIMYUHY C JPYTUMH
BEJIMYMHAMU;

- AQHAJIM3UPOBAaTh CBOMCTBA TeEJI, JJIEKTPOMAarHUTHBIE SIBIIEHUS W IIPOLECCHI,
UCTIOJNB3YS (PU3UYECKUE 3aKOHBI: 3aKOH COXPAHEHUS MIEKTPUUECKOTO 3apsi/ia, 3aKOH
Oma nns ydactka uenu, 3akoH JDxoyns - JleHna, 3akoH HpSAMOJIMHEWHOTO
pacnpoCTpaHEHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIICHUS CBETA; PHU
ATOM pa3jinyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTH4YeCKOe
BBIPAKCHUE;

- TIPUBOAUTHL MPUMEPHI MPAKTUYECKOTO HMCIOJIB30BaHUS (PU3NUECKUX 3HAHUK 00
ANIEKTPOMATHUTHBIX SIBICHUSX;

- pemarh 3a/a4u, UCTIONIb3Ys (PU3UYECKUE 3aKOHBI (3akoH OMa IS y4acTKa IIeTH,
3akoH Jlkoyns - JIeHna, 3aKOoH MPSIMOJIMHEWHOTO PACHPOCTPAHEHUS CBETA, 3aKOH
OTpaXCHHUsI CBETa, 3aKOH TMPEJIOMJICHUS CBeTa) M (POPMYJbI, CBS3BIBAIOIIUE
du3nueckrue BeMYMHBI (CHJIa TOKA, DJIEKTPUUYECKOE HAMPSHKEHUE, DIEKTPUICCKOE
COTIPOTHBIJICHHE, YIACIHHOE COIMPOTHUBIEHHWE BEIIECTBA, paboTa 3IEKTPUUYECKOTO
MOJII, MOIHOCTh TOKa, (POKYCHOE pACCTOSHHME W ONTHUYECKas CHJIa JIUH3BI,



CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (POPMYIbI
pacyera  JJIEKTPUYECKOTO  COMPOTHBIEHUS  IPU  MOCIEAO0BaTE€IbHOM |
HapajieIbHOM COCAMHEHUH MPOBOJHHUKOB): HA OCHOBE aHAJIM3a YCJIOBHUS 3a/a4d
3alUCHIBAaTh KPAaTKOE YCJIOBUE, BBLACHATh (DU3MYECKUE BEIMYMHBI, 3aKOHBI H
Gopmysbl, HEOOXOAUMBIE HJISi €€ PELICHHS, MPOBOIUTH PACUYEThl M OLIEHUBATH
peaslbHOCTb MOJTYYEHHOTO 3HaUCHUS (PU3HMUECKON BEIIMYHHBI.

BbINYCKHUK MOJTYYUT BO3MOKHOCTh HAYYHThCH:

- UCIIONIb30BaTh 3HAHUA 00 3JEKTPOMArHUTHBIX SIBICHUAX B MOBCEIHEBHOW KU3HU
IUIsl o0ecriedeHus: 0e30MacHOCTH MpU OOpaleHuH ¢ TpUOOpamMu U TEXHUYECKUMU
YCTPONCTBaMH, JJIi COXPAHEHHS 3/I0POBbS M COOIIONEHUS HOPM IKOJIOTMYECKOTO
MOBEIEHUS B  OKpYXKamllel cpene; MNPUBOAUTH  MPUMEPHl  BIUSHUSA
AIIEKTPOMArHUTHBIX U3ITyYEHUN Ha KUBbIE OPTaHU3MBI;

- pa3nuYaTh TPaHMIlbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOTHIA
XapakTep (QyHIAMEHTAJIBHBIX 3aKOHOB (3aKOH COXPAHEHHUS 3JIEKTPUYECKOrO
3apsfa) U OrPaHUYEHHOCTh MCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB (3akoH Owma s
ydyacTKa 1enH, 3aKoH Jxoyins - Jlenna);

- HWCIOJIb30BaThb IPUEMBbl TOCTPOEHUS (U3MUECKHX MOJENeH, IoucKa H
(OopMYIUPOBKU JTOKA3aTENbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUYECKUX BHIBOJOB
Ha OCHOBE SMITUPUYECKH YCTAHOBJIECHHBIX (PaKTOB;

- HaxOJIUTh AJCKBAaTHYIO MPEAJIOKEHHOMN 3ajaue (U3NUYECKYI0 MOJIENb, pa3peliaTh
npobieMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUN 00 AJIIEKTPOMAarHUTHBIX SIBICHUSIX C
MCIIONb30BaHMEM MAaTEMaTHMYeCKOro ammapara, Tak W TMPH TOMOIIM METOIOB
OLICHKH.

KBanToBbI€e siBJ1eHHsA. BbINYCKHUK HAYYHTCS:

- pacro3HaBaTh KBAaHTOBHIC SIBICHUS M OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUM
OCHOBHBIE CBOICTBA WM YCIOBHS MPOTEKAHUS JTUX SIBICHUI: €CTeCTBEHHAs U
UCKYCCTBEHHAsl PaJln0-aKTHUBHOCTb, O -, B - U Y - U3Iy4YEHUs, BOSHHUKHOBEHUE
JMHENYaToro CIeKTpa U3yyeHus aToMa;

- ONMCHIBaTh M3YYEHHbIE KBAHTOBBIE SIBJICHUS, UCMONB3Ys (PU3MUECKUE BETUYUHBI:
MaccOBO€ YHUCIIO, 3apsAI0BOE YHUCIIO0, IEPUO/] MoNypacnaa, YHeprust (OTOHOB; MpU
OMHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIHYUH,
uX O00O3HAuEHUs M EAUHMIIBI M3MEPEHUs; HaXOAUTh (POPMYJbI, CBS3BIBAIOLINE
JaHHYI0 (PU3UYECKYIO BEJIMYMHY C JIPYTMMH BEJIMYMHAMM, BBIYUCISATH 3HAYCHUE
(br3UYECKON BETUYNHBI;

- aHANM3UPOBATh KBAHTOBBIC SIBJICHWS, HCIONB3yd (U3MUECKHE 3aKOHBI |
MOCTYJAThl: 3aKOH COXPAHEHUs HHEPrUH, 3aKOH COXPAHEHHs DIEKTPUUYECKOTO
3apsia, 3aKOH COXPAaHEHHS MacCOBOTO YHUCIA, 3aKOHOMEPHOCTH HW3IyYeHUs U
TIOTJIONIEHUSI CBETa aTOMOM, TPU 3TOM pa3jinyaTh CIOBECHYIO (HOPMYTHUPOBKY
3aKOHa M €T0 MaTeMaTH4eCKOe BhIPaKCHNUE;

- pasnMyaTh OCHOBHBIE IPU3HAKHM IUIAHETApPHOM MOAENU aroma, HYKJIOHHOM
MOJIEJIM aTOMHOTO SI7Pa;

- MIPUBOJIUTH PUMEPHI MPOSABICHUS B NMPUPOJAE U MPAKTUUECKOIO MCIOIb30BAHMUS
PaZMOaKTUBHOCTH, JEPHBIX U TEPMOSIEPHBIX PEAKLU, CIIEKTPaJIbHOTO aHAIN3A.
BbINYCKHHMK MOJIYYUT BO3MOKHOCTH HAYUYMTHCS



- UCMOJb30BATh MOJYYECHHbIE 3HAHUSA B MOBCEAHEBHON KM3HU MPU OOpALICHUH C
npuboOpaMyu U TEXHUYECKUMH YCTPONCTBAMHU (CUETUYUK HOHU3UPYIOIIUX YACTHIL,
JIO3UMETp), A COXPAHEHUS 3A0POBbS U COOMIONEHHS HOPM AKOJIOTUYECKOTO
TIOBEZICHUS B OKPYKAIOILEH cperie;

- COOTHOCHUTbH SHEPTHIO CBSA3U aTOMHBIX SI€p C Je(PEKTOM MaCCHI;

- TNPHUBOAMTH MPHUMEPHl BIMSHUSA PAJAUOAKTHBHBIX W3IYyYCHHH Ha IKUBBIC
OpPTraHU3MbI; TOHUMAaTh MPUHIIMI EHCTBHS JT03UMETpA U PA3JIM4aTh yCIOBUS €TO
WCIIOJIb30BaHUS;

- TIOHMMaTh JKOJOTHYECKHE TMPOOJIEMbl, BO3HUKAIOIIUE IPH HCIOIb30BaHUH
aTOMHBIX DJJIEKTPOCTAHLIMWA, W IYTH PEIIEHUS OSTUX NpoOIeM, MEePCIEeKTUBbI
UCIIOJIb30BaHUs YIPABISIEMOT0 TEPMOSIEPHOTO CUHTE3A.

J1eMeHThI ACTPOHOMUM. BhINNYCKHUK HAYYUTCH:

- yKa3biBaTh Ha3BaHus IutaHeT COJHEYHOW CHCTEMBI;, pa3iuyarb OCHOBHBIC
IOpU3HAKK CYTOYHOIO BpallleHus 3Be3AHOro Heba, aswkeHus Jlynel, ConHua u
IUTAHET OTHOCUTEIILHO 3BE3];

- IOHUMATh Pa3INYUs MEX]y TeITMOLEHTPUYECKON U F€OLEHTPUUECKON CUCTEMaMU
MHpA;

BbINYCKHHMK NOJTYYUT BO3MOKHOCTH HAYUYMTHCS

- yKa3blBaThb OOIIME CBOWCTBA M OTIMYMS IUIAHET 3€MHOM TPYIIbl U IUIAHET-
TUraHToB; MajblX Ten COJIHEYHOM cuCTeMbl M OOJIBUIMX IUIAHET; IOJIb30BATHCS
KapTOo 3B€3HOTO HeOa MpH HAOIIOEHUSIX 3BE3THOTO HEDa;

- pa3nuyarh OCHOBHBIE XapaKTEPUCTUKHU 3Be3l (pasMep, I[BET, TeMIeparypa)
COOTHOCHTbD IIBET 3BE3/IbI C €€ TEMIIEPaTypoii;

- pa3ianyaTh TUIIOTE3bI O MPOUCXOKACHIH COTHEYHON CUCTEMBI.

2. CopnepixaHue y4eOHOr0 nmpeamera

7 kJaacc - 68 4

Du3uKa 1 ee poJib B IO3HAHUHU OKPYKAKILEro Mupa - 4 yaca

®usuka — Hayka o npupone. Pusndeckue sBiaeHuA. OU3NUECKUE CBOMCTBA TEIL
HaOntonenne u onucanue Quiznueckux sBiIeHUN. Du3nueckue BEIMYUHBI.
N3mepenus ¢uznveckux BEIUYMH: JJIMHBI, BpeMEHHU, TemiepaTypsl. Ousndeckue
npubopsl. MexayHapoaHas CcuUCTeMa €AWHHIl. TOYHOCTh M TOTPEIIHOCTh
n3MepeHnil. Gu3nka U TEXHUKA.

®ponTanpHas 1aboparopHas padoTa:

1.Onpenenenne nokazaHui U3MEPUTEITHLHOTO TTPUOOpA.

IlepBoHaya/ibHBIE CBEJICHUA O CTPOCHUM BellecTBa - 6 yaca

Ctpoenue BemiecTtBa. OTNBITHI, [TOKa3bIBAIOIIME AaTOMHOE CTPOCHUE BEIIECTBA.
TeruoBoe nBH>KEHHE aTOMOB M MoJieKynd. bpoyHoBckoe aBmxenue. duddysus B
rasax, KHUJIKOCTSX M TBEPABIX TeJlaX. B3aumMomencTBUE YacTUIl BEIIECTBA.
ArperatHbie COCTOSHUSA BemiecTBa. MoJiesid CTPOEHUS TBEPABIX TEN, JKUAKOCTEH U
razoB. OOBSCHEHHE CBOWCTB Ta30B, XHUIKOCTEHM M TBEPJBIX TEJI Ha OCHOBE
MOJIEKYJISIPHO-KUHETUYECKUX MPEICTABICHUIA.

®dpoHTasibHas JabopaTopHas padbora:

2. OnpeneneHue pa3MepoB MAJIbIX TEI.



B3aumopneiicrBue Tea - 23 yaca

Mexannueckoe aBmwxkeHue. Tpaekropud. Ilyrs. PaBHOMEpHOE M HEpABHOMEPHOE
newxkenue. Ckopocth. ['padmku 3aBUCUMOCTH TYyTH U MOJIYJS CKOPOCTH OT
BpemeHu JBuxkeHus. Muepuus. MueptHOCTh Ten. B3aumopercrBue ten. Macca
tena. M3mepenue maccel tena. [InotHocTs BemjectBa. Cuna. Cuna tskectu. Cuna
ynpyroctu. 3akoH ['yka. Bec tena. CBsi3p MeXIy CHIOW TSDKECTH M MacCOM Tena.
Cuna T1spkecTm Ha JApyrux IiaHetax. [Iunamomerp. CloOXKeHHE NBYX CHI,
HaIlpaBJIEHHBIX M0 OAHOW mpsAMoir. PaBHonelcTByromas aByx cui. Cuiia TpeHus.
®uznueckas npupoa HedecHbIX Ted COIHEYHON CUCTEMBI.

®poHTaIbHBIC TA00PATOPHEIE PAOOTHI:

3.13mepenne maccol Tena.

4. M3mepenune o0bEMa TBEPAOTO TENA.

5.0mnpezenenne MIOTHOCTU TBEPAOTO TENA.

6. MccnenoBanue CUIIbl YIPYTOCTH.

7. I'pagynpoBaHyE NPYKUHBI U U3MEPEHUE CUIT AUHAMOMETPOM.

8. UccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHHS OT IUIOIIAAN
CONIPUKOCHOBEHUS TEN U NPHKUMAIOIIECH CUIIBI

/laBJjieHHe TBEPABIX TeJI, })KUAKOCTel U ra3os - 20 yacoB

HNaBnenue. [laBnenue TBEpAbIX Ten. JlaBnenue raza. OObsicHEeHUE J1aBlIEHUS Ta3a
Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX TmpeacTaBieHuil. I[lepenaua naBieHus
razamu u xugkoctamu. 3akoH [lackans. Coobmiaromuecs: cocynbl. ATMocepHoe
naBieHue. Metoasl u3MepeHus arMocepHoro aaBieHus. bapomerp, MaHOMETp,
MTOPIHEBOM JKHUJKOCTHBIM HAcoC. 3aKOH Apxumena. YCIOBHS IUIABAHUS TelL
Bosnyxomnnasanue.

OpoHTaIbHBIC JTA0OPATOPHBIE PAOOTHI:

9. 3yueHune BBITAIKUBAIOLIEH CUJIbL, IEVCTBYIOIIEH HA MOTPYKEHHOE B )KUAKOCTh
TEJIO0.

10. BoisicHeHue yca0BuUl MJIaBaHUS TEA B KUJKOCTH.

PaGora u MmomHoCTH. JHeprus - 13 yacon

Mexannueckass padora. MomHocTh. [IpocThie MexaHu3mbl. MOMEHT CHIIBI.
VYcnoBusi paBHOBecUs pblyara. «30J0TO€ MPaBUIO» MEXAHUKU. Bupasl
paBHoBecusi. Koaddumuent mnonesnoro  gevicrBus  (KIL). Oueprus.
[TorenuuanpHas U KUHETUYECKas 3Heprus. [IpeBpainienne sHepruu.
OpoHTaIbHBIC JTA0OPATOPHBIE PAOOTHI:

11. BeisicHeHHE yCI0BHS PaBHOBECHS phblYara.

12. Onpenenenne KIIJ[ HaKTOHHON MIOCKOCTH.

8 kiacc - 68 yacos

TemnoBble aABJIeHus - 22 yaca

TerutoBoe aBwxkeHue. TemioBoe paBHOBecue. Temmeparypa. BHyTrpeHHss
sHeprusa. PabGora wu Temnomepenada. TemmompoBogHOoCTh. KoHBekIus.
N3znyuenne. KonmuecTBO  TEmNOTHL.  YaenbHas  TEIUNIOEMKOCTh.  Pacuér
KOJIMYECTBA TEIJIOTHI MPH TeraooOMeHe. 3aKOH COXpAaHEHUS SHEPTUHU B MeXa-
HUYECKMX UM  TEIJIOBBIX  mpoueccax. IlmaBienne u  OTBEpAEBaHUE
KPUCTAJUIMYECKUX TEJ. YaenbHas TeIiora IuilaBlieHus. Mcnapenune wu



KoHAeHcanua. Kunenume. BunaxHOCTh  BO3Aayxa.  YaenbHas — TEmioTa
napooOpa3oBanusi. OObsICHEHUE W3MEHEHUsI arperaTHOTO COCTOSIHMS BellleCTBa
Ha OCHOBE MOJIEKYISIPHO-KUHETHYECKUX mpenactapieHuil. I[IpeoOpa3oBanue
SHEPTrUM B TEIJIOBBIX MallWHaX. /[Burarenb BHyTpeHHero cropanus. IlapoBas
TypOuna. KIIJI  TemmoBoro  nBurarens.  DKOJOTMYECKHE  MPOOJIEMBI
M CIIOJIb30BaHUS TEILIOBBIX MAIWH.

®poHTaIbHbIE Ta00paTOPHBIE PaOOTHI:

1. M3ydyenue ycTpocTBa KAJIIOPUMETPA.

2. N3yuyeHue npoliecca Temioo0OMeHa.

3. M3amepenue yaenpHO# TEMI0EMKOCTH BEUIECTBA.

4. VI3mepeHre OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

JJleKTpU4YecKue siBJeHus - 28 yacos

Onextpuzauus Tei. J[Ba poaa aeKTpuyecKuX 3aps10B. Bzaumoneincreue
3apsKEHHBIX Tel. [[pOBOHUKY, TUANEKTPUKU U TIOIYIPOBOIHUKHU. DIIEKTPUUECKOE
noJie. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsiaa. enumMoCcTs 3JEKTPUIECKOTO
3apsana. JnekTpoH. CtpoeHue aroma. DJIEKTpUYECKUI TOK. JlelicTBue
AJIEKTPUYECKOTO MOJIS Ha 3JIEKTPUUYECKHE 3apsiabl. FIcTOuHMKY TOKa.
Onexrpuueckas nemnb. Cuiia Toka. DIEKTPUYECKOE HAPSHDKEHHUE. DIIEKTPUYECKOE
conpoTuBieHue. 3akoH OMa JUIsl y4acTKa MIEKTPUUECKON LEH.
[TocnenoBarenbHOE U MapalieIbHOE COETMHEHNE TPOBOAHUKOB. PaboTa u
MOIIHOCTB 3JEKTPUYECKOro ToKa. 3akoH J[xkoyns — Jlenna. Kongencarop. [IpaBuna
0€30MacHOCTH MpHU paboTe C IAEKTPOIPUOOPAMHU.

®poHTanbHbIE JTa0OpaTOpHbIE PabOTHI:

5. COopKa 3IIeKTpUYECKOM 1IeNU U U3MEPEHHUE CHIIbI TOKA B €€ Pa3In4HbIX
y4acTKaXx.

6. 3mepeHne HanpsKeHs Ha Pa3JIMYHbIX YYaCTKAX NIEKTPUUYECKON LIETIH.

7. I3MepeHne conpoTUBIEHUS IPOBOIHNKA. 3yueHne mpuHIuna A1eicTBUs
peocrara.

8. 3ydeHune napajuiesIbHOro COEIMHEHNS IPOBOJHUKOB.

9. U3smepenne MOIITHOCTH U paOOTHI TOKA B AIEKTPUUECKOM JTamIIe.
JIEKTPOMATHUTHBIE SIBJICHHS - 6 YacoB

OnbiT Dpcrena. MaruutHoe nosie. MarHuTHOE 1oJie NpsIMOro Toka. MarHuTHoe
10JIe KaTyIIKH ¢ TOKOM. ITocTossHHBIE MarHUTBI. MarHUTHOE I10JIE€ TOCTOSIHHBIX
MarHuToB. MaruuTtHoe 1ojie 3emin. BzauMojeiictBue MmaruuToB. JleiicTBre
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI IBUTATEb.

CgeroBble siBjieHud - 10 4

HNctounuku cBera. IIpsmonnHeliHOE pacnpocTpaHeHue cBeTa. Buaumoe
OBWXKEHHE cBeTWI. OTpakeHHWe CBeTa. 3aKOH OTpakeHus cBeTa. JIMH3BIL.
dokycHOe paccrosiHue JuH3bl. Ontudeckas cuia JuH3bL. M300paxenus,
naBaeMble JUH30M. [71a3 kak onTuyeckas cucrema. OnTuueckue npudopsl.
®poHTaIbHBIE TA00pATOPHBIE PAOOTHI:

10. Hzydenuwe cBOMCTB wu300paxkeHuss B coOuparomed JsmH3e. l3mepeHue
ONTHYECKOW CUJIbI JIUH3HI.

9 kiaacc - 102 yaca



3aKoHBI B3aMMO/ICICTBUSA U IBH:KeHHS TeJ - 34 yaca

MarepuanbHas Ttouka. Cucrema orcuéra. Ilepememenne. CkopocTh
IPSAMOJIMHEMHOTO PaBHOMEPHOTO JBUKEHHUS. [IpsmonuHeitHoOe
PaBHOYCKOPEHHOE IBUKEHHUE: MTHOBEHHas CKOPOCTb, YCKOpEHHUE,
nepemMeiieHue. ['paduku 3aBUCUMOCTH KUHEMAaTUYECKUX BEJIIMYMH OT BPEMEHU
IpU PABHOMEPHOM M PABHOYCKOPEHHOM ABHMXEHHUH. (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBMKCHUA. | €ONEHTpUYECKass U TEIUOUECHTPUYECKAS] CHCTEMBI
mupa. HWuepumanbHas cucrema oTcuéra. 3akoHsl Hpiorona. CsobOomHoe
nageHue. HeBecoMocTb. 3akoH BCEMHUPHOTO TIroTeHus. VckyccTBeHHbIE
cnyTHUKH 3emiu. HWwmnynbc. 3akoH COXpaHEHHsT HMIylbca. PeakTuBHOE
JBUKEHHUE.

®poHTaIBHBIC TA00PATOPHEIE PAOOTHI:

1. UccnenoBanne paBHOYCKOPEHHOTO JABIKCHUS 0€3 Ha4aIbHOW CKOPOCTH.

2. 3Mepenune yckopeHHs: CBOOOIHOTO T1aICHUS.

3. OnpeneneHue KECTKOCTH MPYKUHBI.

MexaHn4yeckue KojJe0aHUusA U BOJHBI. 3BYK - 15 yacoB

Konebarenrnoe npuxenue. Konebanusi rpy3za Ha npyxuHe. CBoOomHbIE
kosieOanusi. KonebarenbHas cucrema. MasTHUK. AMIUTUTYAA, IEPUOJ, YacTOTa
kosieOanuii. ['apmonuueckue koneOanus. [lpeBpamieHue sSHeprum IMpu
KoJieOaTeIbHOM  JIBM)KCHUHW.  3aryxaromue  KojeOaHus.  BbIHyXIeHHbBIE
koneOanusi. Peszonanc. PacnpocTpaneHue kojiebaHUM B yOpPyrux cpeaax.
[Toniepeunbie U MPoOJIOJIbHBIE BOJIHBL. J[muHA BOMHBI. CBS3b AJMHBI BOJHBI CO
CKOPOCTBIO €€ pacimpOoCTpaHEHUs M MEPUOJOM (4acTOTOM). 3BYKOBHIC BOJIHHBI.
Cxopoctb 3ByKa. BeicoTa, TeMOp ¥ rpOMKOCTH 3ByKa. DX0. 3ByKOBOM PE30HAHC.
NuTepdepenuns 3ByKa.

®dpoHTasibHas JabopaTopHas padbora:

4. VccnenoBaHue 3aBUCUMOCTH MEPHOJAa M YaCTOTHI CBOOOJHBIX KOJEOaHUI
MasiTHUKA OT JIUJIMHBI €0 HUTH.

JJIeKTPOMArHUTHOE MmoJie - 22 yaca

OnHopogHOE€ MW HEOJHOPOJHOE MarHuTHoe mosne. HampaBiaeHne Toka H
HarpaBJICHUE JTUHUI ero MarHuTHOTrO Touis. [IpaBuno OypaBunka. OOHapyKeHUE
MarHuTHOro moJist. IlpaBuiio neBon pyku. MHOyKOMS MarHuTHOrO IIOJIS.
MaruutHbli  motok. OmnbiTel  ®@apajges. DJEKTpOMarHuTHas HHIYKIUS.
Hanpasnenue nnaykimonHoro toka. [Ipasuino JleHnna. SIBnenue caMonHIy KIIAH.
[Tepemennsiii Tok. ['enepatop nmepemenHoro Toka. [IpeodbpazoBaHusi IHEPrUU B
anekTporeHeparopax. Tpancopmarop. Ilepenaya snexkTpuyeckoil sHEpruv Ha
paccTosiHuE. DJIEKTPOMArHUTHOE MOJIE. DJIEKTPOMArHUTHbIE BOJHBI. CKOPOCTh
pacupoCTpaHEHHs DJIEKTPOMArHUTHBIX BOJH. BiusHHE »IEKTPOMarHUTHBIX
U3JIydeHU Ha >kuBblie opraHu3mbl. Konaencarop. KosebaTenbHBIN KOHTYD.
[Tonydyenne SIEKTPOMArHUTHBIX KoyieOaHuit. [lpuHIUNBI pagvoCBA3U |
teneBuacHus. MHTepdepeHius cBeTa. DIEKTpPOMArHWUTHAs MPHUpPOJA CBETa.
[Ipenomnenue ceera. Ilokazarens npemomiienus. Jucnepcusa ceera. L{Bera ten.
Cnektporpad M CHEKTPOCKOMN. THIBI ONTUYECKHX CHEKTpPoB. CHEKTpalbHBIN
a"Hanu3. Ilommomenne w wucnyckaHue cBera aromamu. IllpoucxoxaeHne
JINHEHUYATBIX CIIEKTPOB.



®ponTanbHbIe 1a00PATOPHBIE PAOOTHI:

5. N3yueHue sSBiIeHUs 3JIEKTPOMATHUTHON WHIYKIUH.

6. HabGnronenue CrjonIHOTO U JUHEWYATHIX CIIEKTPOB UCITYCKAHMUS.

Crtpoenune atoma 1 aTOMHOTO sApa - 18 yacos

PannoakTUBHOCTh KaK CBHUJIETENILCTBO CIIOKHOTO CTPOCHUs aTtoMoB. Ajbda-,
O6eta- um ramma-usnydenus. OnbiTel Pesepdopna. SnepHas mopenb artoma.
PagnoakTuBHBIE mnpeBpaimieHuss atoMHbIX saep. CoxpaHeHue 3apsigoBOro M
MacCOBOTO YMCENl OpU SAEPHBIX peaKUUsAX. OKCIHEPUMEHTAJbHBIE METOBI
uccnenoBanus 4vactull. IIpoToHHO-HEWTpOHHAss Mmoxenb sapa. Pu3nyecKuu
CMBICJI 3apsii0BOr0 M MaccoBoro uucen. Mszoromsl. [IpaBmia cmenienus miis
anb(a- u 6eTa-pacnaga Npu SAACPHBIX peakUHsIX. DHEPTUs CBSA3HM YaCTHUI[ B SIpE.
Jenenue simep ypana. llenHast peakuus. SnepHasi sHEpreTUKa. JKOJIOTHYECKUE
npoOjemMbl  pabOTBl  aTOMHBIX dnekTpoctaHiuil. Jlosumerpus. Ilepuoa
noiypacnaaa. 3aKOH paJuOaKTUBHOIO pacrnajaa. BriusHue paanoaKTUBHBIX
U3JIy4eHU Ha JKHUBbIE OpraHu3Mbl. TepMmosaepHas peakuus. W cTOYHHKH
sHeprum CoJiHIIa U 3BE3.

®poHTaIbHbIE TA00paATOPHBIE PaOOTHI:

7. I3mepeHue ecTeCTBEHHOIO pagualioHHOTO (POHA JO3UMETPOM.

8. 3yueHue neneHus aapa atoMa ypaHa no gororpaguu Tpekos.

9. N3yueHue TpeKOB 3apsSKEHHBIX YACTUI] IO TOTOBBIM (hoTOrpadusim.
Crpoenue u 3Bosonus Beesennoi - S yacos

CocraB, ctpoeHue u npoucxoxjaeHue ConmHeuyHo cucteMsbl. [InaHeTsl u Manbie
tena ConHedHol cuctembl. CTpoeHue, n3nydeHue u 3Boaonns CojiHIa U 3BE3.
Crpoenue u 3Bontonus BeeneHHOM.

Hrorosoe nosropenune — 6 yacon

Pacnpenenenue yueOHbIX 4acOB padovyeil NIPOrpaMMbl B COOTBETCTBHH C
Y4eOHBbIM IJIAHOM

Ne KonnuecTBo yacos
Conepxanue (pa3znensi, aBTOpCKast pabouas
TEMBI) porpaMmma IporpaMma
7 8 9 7 8 9
1 | ®usuka u ee poiib B 4 4
NO3HAHUH OKPYKAIOIIETO
Mupa
2 | [lepBoHavanpHbIC CBEACHHUS 6 6
O CTPOCHHUH BEIIECTBA
3 | B3aumouencTeue Te 23 23
4 | JlaBneHue TBEPABIX TeJl, 20 20
JKUJIKOCTEH U ra3oB
5 | PaGora MOIIHOCT®. 13 13
DHeprus
6 | TeroBble siBIEHUSA 22 22




7 | DnekTpudecKkue siBJICHUs 28 28

8 | DnekrpoMarHuTHbBIE 6 6
SIBJICHUS

9 | CeroBbI€ SIBICHHUS 10 10

10 | 3aKoHBI B3aMMOJICHCTBUS U 34 34
JIBIDKEHUS TEI

11 | Mexanuueckue KojieOaHus 15 15
Y BOJIHBI. 3BYK

12 | DnekTpoMarHuTHOE MoJie 22 22

13 | Crpoenue aroma u 18 18
aTOMHOTO siJipa

14 | CrpoeHnue u 3BOTIOLHUS S) 3)
Bcenennon

15 | UToroBoe noBTOpeHUE 11 8

16 | Pe3epBHOE Bpemsi 4 4 - 2 2 -
Htoro: 70 70 105 | 68 68 102

PesepBHble yachl B 7 1 § Kkiaccax (24) He UCIONB3YIOTCS B paboueli mporpamme,
T.K. aBTOPCKas MporpaMMa paccuutana Ha 35 yueOHbIX Henenb (2 4 B He/leto,
704), a B yueOHOM TuTaHe MIKOJIBI 34 yueOHbIe Heenu (2 4 B Henento, 68 4). B 9
KJIacce B aBTOPCKOi nmporpamme 35 yueOHbIX Henenb (3 4 B Henento, 1054), a B
y4eOHOM IUTaHe WKoJbl 34 yueOHble Heaenu (3 4 B Heaenmo, 102 v), mosToMy Ha
UTOTOBOE TIOBTOPEHHUE Kypca OTBOJUTCS 8 4aCOB.

3. Temarnueckoe IJIAHUPOBaAHUE

7 KJaacce
g OcHoBHBIE BHBI JIeATEIbHOCTH OcHoBHbBIE
Pa3gennl § Tembi o0y4arommxcs HANPaBJICHHUSA
NMporpamMmbl - (Ha ypoBHe YHUBEPCAJIbHBIX BOCIHMTATEJIbLHOM
< Y4eOHBIX J1eificTBHI) AESATeJIbHOCTH
1. Beenenue 4 BBeneune | HaOmromares ¥ OonMceIBaTh MaTPUOTHYECKOE
(bu3nueckue sBICHUS. BOCIIUTAHHE U
VYyacTBOBaTh B 00CYX/I€HUU dbopmupoBanue
SIBJICHUS MaJICHUS TeJl Ha 3eMITIO. POCCUICKOMN
Bricka3bIBaTh THIOTE3HI, HJICHTUYHOCTH,
MPEANOTIOKEHUS, 3CTCTUUECKOE
OnpenenaTts EeHy JACJICHHs MKAJIbl | BOCIIUTaHUE,
pubopa, MOrpenrHoCTh LIEHHOCTH
W3MEPEHHS. Hay4qHOTO
[IpoBonuThs HAOIMIONEHUS IMO3HAHUS,
(bU3UYECKUX SBIICHUI; U3MEPATH TPYyIOBOE
(u3nUecKre BeTUYHUHBIL: BOCIIUTAHHEC U
paccTosiHUE, MPOMEKYTOK npodeCcCHOHATBHO

BpPEMCHU, TCMIICPATYPY.

€
CaMOOIIPEACIICHUC




2. 6 [Teponau | HaGmronath U OOBSCHATH SIBIICHUE | IICHHOCTH
ITepBoHauanbH aJlbHbIE QG dy3un. HAy4HOTO
bI€ CBEJICHHUS O CBeJIcHUsl | BBINONHATE ONBITHI 1O MO3HAHUS,
CTPOCHUH 0 O00HapYXEHUIO ACUCTBUS CHUII TpYyZIOBOE
BELIECTBA CTPOCHUH | MOJIEKYJISIPHOTO MPUTSKEHUS. BOCIIUTAHUE U
BemecTBa | OOBSCHATH CBOWCTBA ra3oB, npogeccuoOHaTBHO
KUJKOCTEN U TBEPIBIX TEJ HA e
OCHOBE aTOMHOM TEOPUU CTPOEHHUS | CAMOOIIPENEICHUE
BELLECTBA. , DKOJIOTHYECKOE
BOCIIUTaHUE
3. 23 | 1. PaccuuThiBaTh myTh U CKOPOCTH IIEHHOCTH
B3anmopneiicts Mexanuue | Tena pu paBHOMEPHOM HAy4HOI'O
us Tel CKOe MPSMOJIMHEHOM JIBUYKEHUU. MO3HAHUS,
neuxenue | [IpencraBisTh pe3yabTaTsl TpYyZIOBOE
2. W3MEPEHUN U BBIYMCICHUH B BUJIE | BOCIIUTAHUE U
[TnotHOCT | Tabmun u rpadukoB. Onpenensats | npodeccHoHaIHLHO
b MyTh, IPOMJCHHBIN 3a JaHHBIN e
3. Cuibl MPOMEKYTOK BPEMEHH, CaMOOIIPEJEIECHUE
Y CKOPOCTH TeJa Mo rpauky , DKOJIOTUYECKOE
3aBUCHUMOCTH IIyTH PABHOMEPHOI'O | BOCIIUTAaHUE
JNBUKEHUS OT BpeMeHU. M3MepsaTh
Maccy Tella, INIOTHOCTh BEIECTBA.
HccnenoBark 3aBUCUMOCTD
YAJIMHEHUS CTAJIbHOM MPYKUHBI OT
NPUIIOKEHHOM cuiibl. Mccenosarb
3aBUCHUMOCTb CHJIbI TPEHUS
CKOJIb)KEHUS OT ILIOIIA/IN
COIIPUKOCHOBEHUS TEJ U CUJIBI
HOPMAJIBHOTO JaBJIECHUSI.
N3MepAaTh CHiTbl B3aMMOJICHCTBUSA
JIBYX TEJl.
4. laBnenue 20 | 1. OOHapyKuBaTh CyIIECTBOBAaHHE [IEHHOCTH
TBEPJBIX TEII, JaBnenue | arMochepHOro JaBieHHUs. HAy4HOTO
KUAKOCTEN U 2. OOBsACHATH IPUYUHBI [JTABAHUS MO3HAHMS,
ra3os Apxumeno | ten. U3mepsats cuity Apxumena. TPYZLOBOE
Ba cuja HccnenoBare yciioBHs IITaBAHUS BOCIIUTAHUE U
Tell. npogeCccCHOHATBHO
e
CaMOOIIPEEIICHUE
, DKOJIOTHYECKOE
BOCIIUTaHHE
5. Pabora u 13 | 1. Pabora | HMccnenoBars ycinoBus LEHHOCTH
MOIIIHOCTb. " paBHOBECHS pblyara. HAy4YHOTO
OHeprus MOIIHOCTH | MI3MepsaTh paboTy CUIIBI. IO3HAHU,
2. N3mepsts MomHOCTE. 3MepATh TPYyAOBOE
OHeprus KII/] HakIOHHOM MJIOCKOCTH. BOCIIUTAaHUE U
Boruucnsate KITJ mpocThix npodeccruoHaIbHO
MEXaHH3MOB. e
CaMOOIIPEEIICHUE
, DKOJIOTHYECKOE

BOCIIUTAaHHEC




Hrorosas 2 Urtorosast | BeimonHATE yueOHBIC 3a/1aHMS, IICHHOCTH
KOHTPOJIbHAs KOHTPOJIBH | TpeOyIomne JeMOHCTPALIUN HAy4YHOTO
pabora as paboTa, | KOMIETEHIUH, XapaKTePU3YIOITUX | TO3HAHUS
a”Hanm3 €CTECTBEHHO — HAYYHYIO
HNKP rpaMOTHOCTb.
8 kiacc
1. TentoBbIe 22 | 1. HaOironars u3MeHenue LIEHHOCTH
SBJICHUSA Konunyect | BHyTpeHHEN 3HEprun HAy4HOI'O
BO TeJa MpH TerJIonepeaade u paboTe | mMo3HaHUA,
TEMJI0THI BHEIIHHUX CHII. DKOJIOTHYECKOE
2. BOCIIUTaHUE
N3menenu | MccnenoBarh SBiICHHUE
e TEIJI000MeHa ITPU CMEIIMBAaHUU
arperatrHbl | XOJIOAHOW U TOPSIYE€i BOJIBI.
X BEMUCHIATE KOTHYECTBO TEIUIOTHI
COCTOSIHU | U YIEIbHYIO TEIJIOEMKOCTh
7| BEIIIECTBA MPU TEIUIONEpeIaye.
Beuiectsa | M3MepsTh yaenbHYIO

TEIJIOEMKOCTh BEIIECTBA.
N3mepsaTs Temnory

IIJIABJICHUS JIbJA.

Wccnenosare TemioBble CBOICTBA
napaduna. HaGmronars n3MeHEeHHs
BHYTPEHHEHN YHEPIUun

BOJIbl B PE3YbTATE UCIIAPEHUS.
BbruncnsTh KOJIMYECTBO TETIOTHI
B IIpOIIECCax TEIUIONEepeaayu npu
IUIaBJIEHUU U KPUCTAJUIN3ALHH,
WCIIAPEHUHU U KOHJICHCALINH.
BoruncnsaTe ynenbHyro TEIioTy
IUTaBJICHUS U TapooOpa3oBaHuUs
BemecTsa. M3mMepsTh BIaKHOCTD
BO3/yXa 10 TOUKE POCHI.
OO6cyX)aarh SKOIOTHYECKHE
MIOCJIEICTBUS IPUMEHEHUS
JIBUTATEJIC BHYTPEHHETO
CrOpaHusl, TETUIOBBIX U
TUAPONIEKTPOCTAHIIMIM.




3. 28 | 1. HaOironars siBieHus MaTPHUOTUYECKOE
DNEeKTpUUECKH DIEKTPOC | ANIEKTPU3ALUU TeJl IPU BOCIIUTAaHUE U
€ SIBJICHUS TaTUKa COIIPUKOCHOBEHHH. OOBSICHATH (dopmupoBaHue
2. SIBJICHMS DJIEKTPU3ALUU TEIl U pOCCUICKOI
OnexTpud | B3aUMOJECHUCTBUS 3JEKTPUUYECKUX | UACHTUYHOCTH,
eckas 3aps/I0B. LIEHHOCTH
1enb HccnenoBars aeicTBus Hay4yHOI'0
3. PabGoTa | aneKkTpuveckoro mois Ha TeJa U3 | MO3HaHUS,
u IIPOBOJHUKOB U JUIJIEKTPUKOB. TPYAOBOE
MoIIHOCTh | CoOupaTh U UCIIBITHIBATh BOCIIMTaHUE U
TOKa NEKTPUUYECKYIO LEIb. po¢eCCUOHAIBHO
N3mepsTs cuity TOKa B e
anexTpuyeckoil uenu. M3mepsars caMooIIpe/IelIeHUEe
HaIpspKEHUE Ha y4acTKe LEH. , IKOJIOTHYECKOE
W3MepAaTh sneKTpudeckoe BOCIIUTaHUE
COIIPOTHUBIICHUE.
Hccnenosars
CHJIBI TOKA B IIPOBOJJHUKE
OT HANPsDKEHUS HA €ro KOHLAX.
W3mepsats paboTy 1 MOIHOCTH
AJIEKTPUYECKOT0 TOKA.
Bbruucnare cuity Toka B
1[enu, paboTy ¥ MOITHOCTh
ANIEKTPUYECKOTO TOKA.
OOBACHATH SIBJICHUS HArPEBAHUS
IIPOBOJHUKOB JIEKTPUUECKUM
TOKOM. 3HaTh U BBIIOJIHATH
IpaBuiIa 6€30MaCHOCTH MPH
paboTe ¢ UCTOUHUKAMH
IIOCTOSIHHOTO TOKA.
4. Dnextpo- 6 | OnekTpo- | DKCIEepUMEHTAIbHO U3Yy4aTh LIEHHOCTHU
MarHUTHBIE MarHUTHBI | SIBJICHUS MAarHUTHOTO HAy4HOTO
SIBJICHUS € SIBJICHUS | B3aUMOJAENCTBHUs Tei. M3ydars MIO3HAHMS,
SIBJICHUSI HAMarHM4MBaHUs TPYZIOBOE
BEILECTBA. BOCIIMTaHUE U
Hccnenosats neicrTeue npogeccHOHAIBHO
ANEKTPUUYECKOTO TOKA B MPSIMOM | €
MIPOBOJIHUKE HA MarHUTHYIO CaMOOIIPEIEIICHNE
ctpenky. OOHapyKuBaTh , KOJIOTHYECKOE
NelCTBME MarHUTHOTO MOJISI Ha BOCIIUTaHHE

MPOBOJHUK C TOKOM.
OO6HapyxuBaTh

MarHuTHOE B3aUMOJAECHCTBHUE
TOKOB. M3yuaTh npuHIun
JIEVCTBUS AIEKTPOABUTATENS.




5. CBeToBBIE 10 | CBetoBBIE | DKCIIEPUMEHTAIBHO H3y4aTh 3CTETHYECKOE
SIBIICHUS SIBIICHUS SIBJICHUE OTPaKCHHS CBETA. BOCIIUTAHHE,
Uccnenosats cBoiicTBa JKOJIOTUYECKOE
n300paxeHus B 3epKaje. BOCIIMTAHHE,
N3mepsaTh pokycHOE pacCTOSHHE | SKOJIOTUYECKOe
cobuparomnieit TMH3HI. BOCITUTaHUE
[TonyuaTs n3obpaxenue ¢
MTOMOIIBIO COOMPAIOIIEH TUH3BI.
HaOGmronars siBjeHue qucrepcun
CBETA.
Hrorosas 2 | UtoroBas | BemmonHsaTh yueOHbIe 3a1aHus, LEHHOCTH
KOHTPOJIbHAS KOHTPOJIBH | TpeOyroIIne 1eMOHCTPALUU Hay4YHOTO
pabota ast paboTta, | KOMIIETEHTHOCTEH, MO3HAHUS
aHanm3 XapaKTePU3YIOUINX €CTECTBEHHO —
HNKP HAy4YHYIO TPAMOTHOCT.
9 knacc
1. 3aKoHBI 34 | 1. OcHoBbl | PaccunThiBaTh MyTh U CKOPOCTH NaTpUOTUYECKOE
B3aUMOJICHCTB KWHEMAaTd | IPU PaBHOYCKOPEHHOM JIBUKCHUU | BOCIIUTAHUE H
Usl ¥ IBIDKEHUS KU Tena. dbopmupoBanue
Ten 2. OcHoBsl | 3MepsATh yCKOpEHHE CBOOOIHOTO | POCCHIICKOM
TUHAMUKW | nafgeHus. OnpenensaTh UJCHTUYHOCTH,
3. IIPOMICHHBIN ITyTh U YCKOPEHHE 3CTETUYECKOE
Umnynbe | ABMKEHUS Tela MO rpauky BOCIHUTAHHE,
3aBHCUMOCTH CKOPOCTH [IEHHOCTH
PaBHOYCKOPEHHOTO HAy4HOTO
MPSIMOJIMHEHHOTO JIBVKEHHSI TeNa | MO3HAHMS,
OT BPEMEHH. TPYIOBOE
Brraucnare yckopenue Tena, BOCIIUTaHHUE U
CHWJIBI, IEHCTBYIOIINE HA TEJO, UK | podeccruoHanbHO
Maccy Ha OCHOBE BTOPOTO 3aKOHa | €
HeroToHa. DKcriepuMeHTalIbHO caMmooIIpe/iesieHIe

HAaXOJIUTh PABHOECHCTBYIOIIYIO
JIBYX CHIL.

HccnenoBars 3aBUCHMOCTD CHIIBI
TPEHMS CKOJIBKEHUS OT TUIOLIAIN
CONIPUKOCHOBEHUS TEJ U CHJIbI
HOPMAaJIbHOIO JIaBJICHUS.
N3MepAaTh CHiTbl B3aMMOJICHCTBUSA
JBYX T€IL.

N3mepsTs crity BCEMHPHOTO
TATOTEHUS.

[IpumeHsATh 3aKOH COXpaHEHUS
AMIIYJIbCa IS pacyera
pe3ynbTaTOB B3aMMOJICHCTBHS TE.




2. 15 | 1. OOBsICHATH TIpOLIeCC KoeOaHui 3CTETUYECKOE
MexaHnnueckue Mexanunue | masTHuka. MccinenoBars BOCIIUTAHHUE,
KoJieOaHus u CKHe 3aBUCHMOCTD IlepHuoia KojeOaHuil | LEHHOCTH
BOJIHBIL. 3BYK. BOJIHBI MasTHHKA OT €r0 JUIMHBI U HAY4YHOTO
2. aMILTUTYIIBI KOJIeOaHHU . [IO3HAHUS,
Mexannue | BeIUHCISTE JUIMHY BOJIHBI U 3KOJIOTHYECKOE
CKHe CKOPOCTb PaclpOCTpaHEHUs BOCIIUTaHHE
BOJIHBL. 3BYKOBBIX BOJIH. MccienoBars
3BYK. 3aKOHOMEPHOCTHU KoJieObaHul rpy3a
Ha IpYyKUHE. DKCIEPUMEHTAIBHO
OTIpeIETSATh TPAHUIIbl YaCTOThI
CJIBITIIMMBIX 3BYKOBBIX KOJICOQHMIA.
3. DnexTpo- 22 | 1. DKCIepUMEHTAIBHO U3YYaTh NaTPUOTUYECKOE
MarHuTHOE MarnuTHO | SIBJICHUSI MATHUTHOTO BOCIIUTAHUE U
nomue e rnosie B3aumozeiictus tei. U3ydarsb dbopmupoBanue
2. SIBJICHUS] HAMarHUYUBaHUS poccuiickoit
OnexTpo- | BemecTna. MccnenoBars AecTBUE | UICHTHYHOCTH,
MarHuTHBI | AIEKTPUYECKOTO TOKA B IIPSIMOM [EHHOCTH
€ BOJIHBI MIPOBOJIHUKE HA MATHUTHYIO HAy4HOTO
ctpenky. OOHapyXUBaTh ICUCTBUE | MO3HAHUS,
MarHUTHOTO TOJISI HA IPOBOJHUK C | TPYIOBOE
ToKoM. OOHaApyXKMBaTh MAarHUTHOE | BOCIIUTAHUE U
B3aMMOJIeiicTBHE TOKOB. M3yyars | mpodeccruoHaibHO
NPUHILIUI JEHCTBUS e
AIIEKTPOJBUTATEIIS. caMOOIMpe/eNIeHre
, DKOJIOTUYECKOe
BOCIIUTaHHE
4. Ctpoenue 18 | 1. N3mepsTs 3neMeHTapHbII IPAXKIAHCKOE
aroma u Crpoenue | snexkrpuueckuii 3apsi. Habmronars | BocnuTtaHue,
aTOMHOTO Si7[pa aToMa JIMHEWYaThIe CIIEKTPHI U3TyYeHHUs. | MaTPUOTHYECKOE
2. Habmronares Tpeku anbda-4acTuil B | BOCIUTAHUE U
AtomHoe | kamepe Bunbscona. OOcyxnaTh dbopmMupoBaHue
PO poOJIeMbl BIUSHUS poccuiickoi
PaIMOaKTUBHBIX MU3Ty4YeHUN Ha UJCHTUYHOCTH,
YKUBBIE OPTraHU3MBI. LEHHOCTHU
HAy4YHOTO
MO3HAHMS,
JKOJIOTHYECKOe
BOCIIUTAHHE
5. Ctpoenue u 5 | Ctpoenne | HaGmromaTs U mpUBOAUTH ACTETUYECKOE
ABOJIIOIUS u MpUMEPHI U3MEHEHUS BUAA BOCIHTaHHE,
Bcenennoi HBOJIIOLIMSA | 3B€3/IHOrO HEOa B TEUEHHUE CYTOK. | LIEHHOCTH
Bcenenno | CpaBHMBATH IIaHETHl 3€MHOM HAy4YHOTO
i TPYIIIBL; IJTAHETHI-TUTAHTHI. TTO3HAHMUS,
OOBACHATH pU3NUECKUE 9KOJIOTUYECKOE
MPOIIECCHI, TPOUCXOIAIINE B BOCITUTAHHE

He/pax 3Be3I.




6. 6 O6o06mato | [I[puMeHeHne MoTydeHHBIX 3HAHUH | IICHHOCTH
Ob6o6maroee miee JUIsL HAyYHOTO OOBSICHEHUS Hay4YHOTO
MMOBTOpPEHHUE MOBTOpPEHU | (PU3NYECKUX SBJICHUM B MO3HAHUA,
e OKpYXarolen mpupozae u TPYyIOBOE
MOBCEIHEBHOM KU3HHU, a TAKKE BOCIIUTAHHE U
BBISIBJICHHE (DU3MUECKUX OCHOB npodeccruoHaIbHO
psiZla COBPEMEHHBIX TEXHOJIOTHH. e
caMoOoTIpe/IeICHIE
, DKOJIOTHYECKOE
BOCIIUTAHHUE
Hrtorosas 2 Urtorosass | BeimonHATE yueOHBIC 3a/1aHMS, LIEHHOCTH
KOHTPOJIbHAs KOHTPOJIBH | TpeOyIolue AeMOHCTPALIUU HAY4YHOTO
pabora ast paboTa, | KOMIIETEHTHOCTEH, MO3HAHUS
aHau3 XapaKTePU3YIOIINX
HUKP €CTECTBEHHOHAYYHYIO
TPAaMOTHOCTb.
Pemare pacuérnsie 3a1aun, B TOM
YUCJIE MPEATOoararonme
HCIIONIb30BaHNE (DU3UICCKOM
MOJICIIA ¥ OCHOBaHHBIC Ha
COJZIEP)KaHHMH PA3JIMYHBIX Pa3/IeIOB
Kypca U3UKH.
COI'JTACOBAHO COI'JTACOBAHO

[Iporokoin 3acenanus
METOINYECKOT0 OOBETUHEHUS
YUYUTEJIEN MaTEeMaTUKH,
MH(DOPMATUKHU U PUBUKU
MAQOY MO JluHCcKkoit paiioH
COIIINe 15

ot 24.08.2021 roma Nel
PykoBoautens MO

B.B. JlackyroBa

3aMECTUTEND TUPEKTOp 10 YBP
M.T" Censinuna

26.08.2021rona




		2023-01-09T09:53:06+0300
	Бычек Ирина Павловна
	Я подтверждаю этот документ




