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1. Ilnanupyemblie pe3yJabTaThl OCBOCHHMS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pe3yJIbTAThI
1. I'paskpanckoe BOCIMTAHUE:
- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHHH OOIIECTBEHHO-3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;
- OCO3HaHUE BAXHOCTH MOPAJIbHO-ITUUYECKUX 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 POCCUMCKUX 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, IMO3HABATEJIbHBIX 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 OCO3HAHMS IOCIEACTBUI
MTOCTYTIKOB.
4. JcTeTn4ecKoe BOCIIUTAHME:
- BOCIPUATHE ACTETUYECKUX KauyecTB (PU3NYECKON HAayKu: €€ TapMOHHMYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
5. lleHHOCTH HAYYHOT0 MTO3HAHUSA:
- 0CO3HAaHME LIEHHOCTU (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIIOTUM, BaXKHEUILIEW COCTABISAIOIIEH KyJIbTYpPHI;
- pa3BUTHE HaAy4yHOH J0O03HATENILHOCTH, WHTEpeca K HCCIIEA0BaTEIbCKOM
NEeSATENBHOCTH.
6. ®u3nyeckoe BocnuTaHue U POPMUPOBAHNE KYJIBTYPHI 310POBbS:
- OCO3HaHME LEHHOCTH Oe30macHoro oOpa3a JKHM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TMpaBuUi OE30MaCHOTO TOBEACHUS Ha
TpPaHCIIOPTE, Ha J0pOrax, C OHJIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHHEM B
JIOMAILIHUX YCJIOBUSIX;
- chopMHUPOBAHHOCTH HaBbIKa pedIeKCUM, IPU3HAHUE CBOETO MpaBa Ha OIMIMOKY 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 HaNpaBlI€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
OKpYyKarolieh cpepl, IUIAHUPOBAHUS TMOCTYNKOB W OLEHKH UX 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 B3aWMOJCUCTBUY TIPHU BBIMOTHCHUH HCCIICIOBAHUN U MPOEKTOB
(bu3HUeCcKOl HAIIPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
- TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH dYepe3  MPaKTHYECKYIO
NeSATETLHOCTH;
- MOTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHUH, B TOM 4HCle (HOPMYTUPOBATH
UJIeH, MIOHSATHUS, TUTIOTE3bI O GUBHUECKUX OOBEKTaX U SIBIICHUSX;
- 0oco3HaHuEe AePUIIMTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEW B 001acTH
busuKy;
- IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUM;
- CTpEeMIJICHHE aHAJIM3UPOBATh U BBISBIATH B3aMMOCBSI3M IPUPOJIBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YUCJIE 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 MPAKTHYCCKYIO0 ICATEIBbHOCTh, B TOM YHCJIE YMEHHUE
VUYUTBCS Yy JPYTUX JIIOACH, MpHOOpeTaTh B COBMECTHON NEATEILHOCTH HOBBIC
3HAHWS, HABBIKM W KOMIETEHIIMHM W3 ONBITa APYTHUX; HEOOXOIUMOCTHIO B
(dbopMHUpPOBAaHUN HOBBIX 3HAHWM, B TOM YHCIEe (OPMYIUPOBATH HJICH, TOHSITHS,
TUNOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCJIE paHee He W3BECTHBIX, 0CO3HABAThH
neunuTel COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW, IIJIAHUPOBAaTh CBOE
pPa3BUTHE; CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
NpPUHUMAEMBbIC PEIICHUS W JeHCTBUS, (DOpPMYITHpOBaTH M OIEHWBATH PHUCKU U
MOCJIENICTBUS, (POPMHUPOBATH OTIBIT.
MeTtanpeaMeTHbIe Pe3yJIbTAThI

YHuBepcajibHbIE MO3HABATEbHBIE eiCTBHS
ba3oBble Jjoruueckue geiicTBUS:
- BBIABIIATD U XapaKTePU30BaTh CYNIECTBCHHBIC MPU3HAKU OOBEKTOB (SIBICHUH ),
- yCTaHaBIMBAaTh CYIICCTBEHHBINH MPU3HAK KIACCU(UKAIIMN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,
- BBISIBJIATh MIPUYHUHHO-CIICACTBEHHBIC CBS3H MPU M3YUCHUU (QU3UYCCKUX SBICHUI
U TIPOIIECCOB; JIeTaTh BHIBOJBI C HCIIONB30BAHUEM JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh THUIIOTE3bI O B3AUMOCBS3SIX (DU3NYECKUX BEITUYHH,
- CaMOCTOSITEJILHO BBIOMpATh CHOCOO pElICHHS y4uyeOHOW (U3MUECKON 3amaqu
(cpaBHEHME HECKOJIBKUX BApHUAHTOB PEIICHUS, BHIOOP HambOOee MOIXOAIIETO C
Y4ETOM CaMOCTOATEIFHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble uccienoBare/ibCKue 1eiCTBUA:



- ACTIOJTH30BATh BOMPOCHI KaK MCCIIEN0BATENbCKUN HHCTPYMEHT MTO3HAHMS,
- MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIHI
bu3HUecKuil HIKCIIEPUMEHT, HEOOIBIIIOE UCCIeI0BaHNE (PU3NUECKOTO SIBIICHUS;
-OlICHMBATh HAa MPUMEHHUMOCTh U JOCTOBEPHOCTb MH(pOpPMAIIMIO, MOJYYEHHYIO B
XO0J1€ UCCIIEI0OBAHUS U DKCIIEPUMEHTA,;
- CaMOCTOATENbHO (OpPMYIHUpPOBaTH OOOOIIEHHMS W BBIBOABI IO pE3yJabTaTam
IPOBEIEHHOTO HAOIIONEHUS, OIIBITA, UCCIIEIOBAHMUS;
- TIPOTHO3UPOBATh BO3MOXKHOE NalbHEHINee pa3BUTHE (PU3NUECKHUX TPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANONOKECHHSI 00 WX PAa3BUTUA 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;
- aHaIM3UPOBaTh, CHUCTEMATH3UPOBATH U HHTEPIPETHPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (JOPM TIPE/ICTABICHUS;
- CAMOCTOSITEILHO BBIOMpATh ONTUMANIbHYIO (DOpMY MpeAcTaBieHuss HHHOpPMAIUH
U WUIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMu,
UHOM rpaduKoil 1 X KOMOWHAIIUSIMH.

YHuBepcajibHble KOMMYHHUKATHBHbIE 1elCTBUSA
OO0uenue:
- B X07Ie 00CYyXJieHHs Y4eOHOro Marepuala, pe3yJibTaToB Ja00opaToOpHBIX padoT U
MPOEKTOB 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXJa€MOW TEMbl M BBICKA3bIBaTh
WJIeH, HAIlCJICHHbIE Ha pEIICHHE 3aJladyd W TMOJEp:KaHue OJiarokenaTeaIbHOCTH
OOIICHMS,
- COIIOCTAaBIISATh CBOM CYXKJICHHSI C CYXICHUSMHU JPYTHMX YYaCTHUKOB JHANIOTa,
0OHapy>XKUBaTh Pa3INuMe U CXOACTBO MO3UIIM;
- BBIpaKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
- MyOJWMYHO TPENCTaBISATh PE3YJAbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OIBITA
(dKCTIEpUMEHTa, UCCIIEOBAHMUSI, IPOCKTA).
CoBMecTHas 1eITEJIbHOCTD (COTPYAHUYECTBO):
- TIOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAUBUAYAJIHHOU
paboThI MPU PEIICHUH KOHKPETHON (PU3UUECKOM TIPOOIIEMBI;
- IPUHUMAThH 1T COBMECTHOM JESATEIHHOCTH, OPTraHU30BbIBATh JACHCTBUA 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 KOOPIWHUPYS CBOU JACHCTBUS C IPYTUMHU YICHAMH KOMaH/IbI,
- OIICHMBATh KayeCTBO CBOCTO BKJIaJa B OOIMMHA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTENIEHO C(HOPMYJIMPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHS.

YHuBepcaJibHbIE peryjsiTuBHbIC 1eHCTBUS

Camoopranuzanus:
- BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX W YUYEOHBIX CHUTYAIUSAX, TPEOYIOIIUX IS
penieHus GU3NIECKUX 3HAHUM;
- OpDUEHTUPOBATBCS B  PA3IMYHBIX  MOAXOJAX  TPHUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHATHAE PEIICHHS B TPYIINE, IPUHATHE PEIICHUS TPYIIION);



- CAMOCTOSITEITLHO COCTABJIAThH aJTOPUTM PemieHus GU3NIEeCKON 3a1a49 W TIIaHa
UCCJIEIOBAaHUS C YUYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATh MpeijlaraeMble BApUAHThI pEIICHUMH;
- JIefaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOJIB (peduiekcus):
- JaBaTh aJICKBaTHYIO OLICHKY CUTYAIlMH U MpeiaraTh IiaH e€ N3MEHEeHMUS;
- OOBSICHATH MPUYUHBI TOCTUXKEHUS (HEAOCTHKEHHUS) PE3yJbTaToOB JIEATEbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;
- BHOCHUTHh KOPPEKTHUBBHI B JMEITEIBHOCTH (B TOM YHCIE B XOJ| BBITOJTHCHHS
(U3UYECKOTO WCCIIEOBAaHUS WM TPOCKTAa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHHBIINXCS CUTYaIlMK, YCTAHOBJICHHBIX ONMTUOOK, BO3HUKIINUX TPYIHOCTEH;
- OIIEHUBATh COOTBETCTBHE PE3yJbTaTa e U YCIOBUSM.
IMOIUOHAIbHbIA HHTEJJIEKT:
- CTaBUTHb Cce0sl HA MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WU JMCKYCCHUU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOTO.
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

IIpeamerHbie pe3ybTaThl H3yYeHUS Kypca ¢pusuku 7 Kiacca:

- WCIIOJIb30BaTh TOHATHS: (U3MUECCKHE W XUMHUYCCKHE SIBICHHS; HAONIOIEHUE,
OKCIIEPUMEHT, MOJIb, THUIIOTE3d; CIUHUIIEI (PU3HUECKUX BEIIMYWH, aTOM,
MOJIEKYyJa, arperaTHble COCTOSIHUA BeliecTBa (TBEPIOE, KUJIKOE, ra3000pa3HoOe);
MEXaHMYECKOE JBI)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOIMHEHHOEC),
TpPaeKkToOpus, paBHOACHUCTBYIOWIAs cwui, naedopmanus (ymnpyras, IUiacTUYeckas),
HEBECOMOCTb, COOOIIAIOUIUECS COCYAbL;
- pasnuuarh sBiaeHUS (Auddy3us; TEMIOBOE IBM)KCHHE YacCTHI[ BEIECTBA,;
PaBHOMEPHOE JBUKCHHUE; HEPABHOMEPHOE JBUKCHHUE; UHEPIUS; B3aUMOJICHCTBUE
T€J; paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpallleHUs; Tepenada
JaBICHUS TBEPIABIMHU TEJAMHU, KUAKOCTSIMU W Ta3aMu; aTMOC(EepHOE IaBJICHUE;
IUTaBaHUE TeEJ, TMPEBpAllEHUEe MEXAaHHMYECKOW OJHEPruM) IO OMHCAHUI0 UX
XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
busnUecKoe SABICHUE;
- pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (DU3UYECCKUX SBICHUHM B OKPYKAIOIIEM
MHpE, B TOM 4YHuCle (U3UYECCKHE SIBICHHS B TPUPOJC: MPUMEPHI JABHKCHHS C
Pa3TUYHBIMK CKOPOCTSIMH B )KUBOW W HEXKUBOU NIPHUPOJIEC; NCUCTBHUE CHIIBI TPCHUS B
MPUPOIC ¥ TEXHUKE; BIUSHHEC aTMOC(HEpPHOTO MAaBJIICHHWS Ha JKUBOW OPTaHH3M;
ITaBaHUE PhIO; phIYard B TeJie YEIIOBEKA; MPH ITOM TEPEBOAMTH MPAKTHUECKYIO
3aa4y B y4eOHYIO, BBIJICTSATH CYNISCTBCHHBIC CBOWCTBA/ MPU3HAKU (DH3UUCCKHX
SIBJICHUM;
- ONUCHIBaTh M3YYCHHBIC CBOWCTBA TEM W (PU3NUYECKHUE SBICHUS, HCIOIb3YS
¢usnueckne Benu4MHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpPEMsl, IIYTh,
CKOpPOCTb, CPEIHSS CKOPOCTb, CWJIa YIPYTOCTH, CUJa TSHKECTHU, BEC Teja, CHUiia
TpeHUs, naBieHUE (TBEPAOTO Tema, KUAKOCTH, Tas3a), BHITAIKUBAIONIAS CHIIA,
MexaHW4YecKas padoTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHIIBI, KO3((HIMEeHT



IIOJIE3HOT'O JIEWCTBHS MEXaHU3MOB, KUHETUYECKAs M IOTEHLIUAJIbHAS SHEPIHs); IPU
OMKMCAHUU TPABUIBHO TPAKTOBATh (DU3UUYECKUNA CMBICT MCIOJB3YEMBIX BEJIUYUH,
uX O0003HaYeHUsT W E€IUHULBI (PU3NYECKUX BEJIUYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTMMU BETUYMHAMU, 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,
MpaBUJIO paBHOBeCHS phlyara (OJ0Ka), «30J0TOE€ NPaBUIO» 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 NPAKTUKO - OPUEHTHPOBAHHOIO XapaKTepa: BbISABIATH
MPUYMHHO — CJIEJICTBEHHBIE CBS3M, CTPOUTH OOBACHEHHE W3 1 - 2 JIOTMYECKUX
I1aroB ¢ ONopoi Ha | - 2 U3y4eHHbIX CBOMCTBA (PU3NYECKUX SBICHUN, GPU3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

- pewatb pacy€THble 3a1aud B 1 — 2 neicTBUs, UCHONb3Ys 3aKOHBI U (OPMYIIHI,
CBSI3bIBAIOLINE (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajW3a YCJIOBUS 3aJauu
3aIMCBhIBATh KPATKOE yCIOBHUE, NOJACTABIATh (U3NUYECKHUE BEIUYUHBI B (OPMYIIBI U
IPOBOJIUTH Pacu€Thl, HAXOAUTH CIIPABOYHBIE JaHHbIE, HEOOXOIUMBIE I PELLIECHUS
3aJ1a4, OLIEHUBATh PEATMCTUYHOCTb MOJIyY€HHON (PU3NUECKON BEIIUYUHBL;

- pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOUIM (PU3HYECKUX
METOJIOB; B ONMCAaHUU HCCIEAOBAHMS BBIACIATH IPOBEPSEMOE MPEAIIOI0KEHUE
(rumotesy), paznuyarb U WHTEPHPETUPOBATH IMOITYUYEHHBINM pe3yJbTaT, HAXOAUTh
OIIMOKH B XOJI€ OIBITA, I€JIaTh BBIBOJBI I10 €r0 pE3yJIbTaTaMm;

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

- BBINOJHATH MPSIMbIE U3MEPEHMsI PACCTOSIHUSI, BPEMEHH, Macchl Tesa, 00béMa,
CWJIBI ¥ TEMIepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB;
3aIlMChIBATh MOKa3aHUs MPUOOPOB ¢ YUETOM 33JaHHON aOCOIIOTHON MOrPEUIHOCTH
U3MEPEHUM;

- TPOBOJIUTH MCCIEAOBAaHUE 3aBUCUMOCTH OJIHOM (PU3MUECKON BEIMYUHBI OT
JPYTroi C MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCMMOCTU MYTH PABHOMEPHO
JBUKYILETOCS Tela OT BPEMEHM JBW)KCHHS TeNa; CHUJIbl TPEHUSl CKOJBXKEHUS OT
Beca TeJla, KauecTBa OOpabOTKU TMOBEPXHOCTEM Tel U HE3aBUCUMOCTH CHIIBI
TPEHUSI OT IUIOLIAAM CONPUKOCHOBEHUS TEN; CHJIBI YIPYTOCTH OT YAJUHEHUS
OPY>KUHBI, BBITAIKUBAIOIIEH CHUIIBI OT 00BEMA MOTPY>KEHHOM YacTH Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT IIyOWHBI, Ha
KOTOPYIO ITOIPY’KEHO TEJIO; YCIIOBUM IIJIaBaHUS TE€Jl, YCIOBHI paBHOBECHS pblyara u
OJIOKOB); y4acTBOBaTh B IUIAHMPOBAHWM Y4E€OHOTO WCCIEAOBaHUs, COOMpATh
YCTAHOBKY W  BBINOJHATH W3MEPEHHs, CIEAyd MNPEIJIOKEHHOMY ILIaHY,
(UKCUPOBaATH PE3yabTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH B BUIE
OpeIOKeHHbIX Ta0nmuil W rpadukoB, JenarTh BBIBOABI IO  pe3yjibraTram
WCCIIEI0BAHNS;



- POBOAUTH KOCBEHHBIE M3MEpPEHUs] (U3NUYECKUX BEIUUYMH (TUIOTHOCTH BELIECTBA
KUIKOCTH W TBEPAOrO TeJia; CHJIa TPEHUS CKOJBXKEHUS;, [AaBIICHHE BO3/1YXa;
BBITAJIKUBAIOIIAS CWJIa, JICWCTBYIOIIas Ha IMOrPYKEHHOE B IKUJKOCTHb TEJIO;
KOO(P(PUIMEHT  TOJIE3HOTO  JIEWCTBHMSI  MPOCTBIX  MEXaHU3MOB),  CIEAys
OPEJIOKEHHONM ~ MHCTPYKLMHM; TpPU  BBIIOJHEHWHM  HM3MEPEHHM  coOuparhb
AKCIIEPUMEHTAIIbHYIO YCTAHOBKY Y BBIYUCIISATH 3HAUEHUE NCKOMOW BEJIMYHHBI,

- YKa3bIBaThb MPUHIUIBLI JACHUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIOIIUECS COCY/IbI, 0apOMETp, pPhlUar, MOABIKHBIHI
Y HETOABIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTb;

- XapaKTepU30BaTh NPUHLHUIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOWCTB € OMOPOM HAa MX OMHCAHUA (B TOM YHUCJE: MOALIUIHUKHN, YCTPOKUCTBO
BOJIOIIPOBOAA, THIPABIMYECKUI MTPECC, MAHOMETP, BEICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCTIONB3Ys 3HAHUS O CBOMCTBAX (PM3UYECKUX SBIICHUNA M HEOOXOIUMBIE
(u3nyeckre 3aKOHbI M 3aKOHOMEPHOCTH;

- MPUBOJUTH NHPUMEPHI / HAXOAUTh MH(GOPMAIMIO O MPUMEPAX MPAKTHUECKOTO
UCIOJIb30BaHMs (PU3NYECKUX 3HAHUN B TOBCEAHEBHOW KU3HM JJIsl 0OecIeueHus
0€e30MacHOCTH MpHu oOpalleHuu ¢ npudopaMu M TEXHUYECKHMHU YCTPOWCTBaMH,
COXpaHEHHUs 370pPOBbsi U COOJIONEHUS HOPM OKOJOTMYECKOTO TIOBEJCHHS B
OKPYXKAIOIIIEH CpEIE;

- coOmIonaTh MpaBuUiia TEXHUKU O€30MAacCHOCTH Ipu paboTe ¢ JabopaTopHBIM
000py/nOBaHUEM;

- OCYILECTBIIATH OTOOp MCTOYHUKOB HHPoOpManuu B ceTtu HHTepHET B
COOTBETCTBHHM C 33/IaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUI
U NyTEM CpPaBHEHHUS DPa3IUYHBIX HCTOUYHHUKOB BBIIEIATH MH(OpMAIMIO, KOTOpas
ABIIAECTCS] MPOTUBOPEUMBOM HIIM MOXKET OBITh HEJJOCTOBEPHOIA;

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

- CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIECHNS HAa OCHOBE
2 — 3 ucTOYHMKOB UH(POpMAIUU (HU3UIECKOTO CONIEPKAHUS, B TOM YHUCIIE IMTyOIUIHO
JenaTh KpaTKue COOOIIEHHsS O pe3yabrarax IpPOEKTOB WM  Y4eOHBIX
VCCIIEIOBAHUN; TIPU 3TOM TIPAMOTHO MCIIOJIb30BaTh W3YYEHHBIM ITOHATUHHBIN
anmnapar Kypca (pU3HMKH, COITPOBOXKAATH BHICTYINICHUE MTPE3CHTALINEN;

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

IIpenmeTHsbIe pe3yJbTaThl H3yYeHHs Kypca pu3nkn 8 kiacca:
[IpenmeTHble  pe3ynbTaThl  JIOJDKHBI  OTpakaTb  C(OPMUPOBAHHOCTH Y
00yYaronuxcsi yMeHuil:

- UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBM)KEHHE aTOMOB
U MOJIEKYJ, arperaTHbIE COCTOSIHMSI BEILECTBA, KPUCTAIMUYECKHE M aMOp(HbIE
T€Ja, HACBIIICHHBIM M HEHACBIIMIEHHBIN Map, BIAXKHOCTh BO3AyXa; TeMIiepaTypa,



BHYTPEHHSISI DQHEPIUs, TEIUIOBOM JIBUTATEIb; JIEMEHTAPHBIA JIEKTPUYECKUH 3apsi,
IEKTPUUYECKOE T0JIE, TPOBOJHUKHA U JUIIEKTPHUKH, MOCTOSTHHBIA IEKTPUUYECKUI
TOK, MArHUTHOE I10JIE;

- pa3nuuaTh SIBJICHUS (TEIUIOBOE pacIIMpEeHHe /CxKaThe, TeIIoNepeaada, TEIOBOe
paBHOBECHE, CMayuMBaHUE, KAlWUISPHBIC SIBJICHMS, HCIApPEHHME, KOHJCHCALWs,
IUIaBJICHUE, KpuUcTauM3alus  (OTBEpIAEBaHUE), KHUIIEHHME, TeIulonepesada
(TEenI0NPOBOAHOCTD, KOHBEKIIMS, U3JIyUYEHUE); SIEKTPU3ALMS TeJl, B3AUMOJICHCTBUE
3apsiOB, NEUCTBUS dJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3AUMOJIECUCTBUE
MarHuTOB, JE€HCTBUE MAarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM) IO ONMCAaHUIO MX
XapakTEPHbIX CBOWCTB M HA OCHOBE OMNBITOB, JACMOHCTPUPYIOIIMX JAaHHOE
¢uznyeckoe sBICHUE;

- pacro3HaBaTh MPOSIBICHHUE M3YYCHHBIX (DU3NYECKUX SIBICHUN B OKPYXKArOIIeM
MHUpE, B TOM YHUCIIe (PU3HUECKHE SIBICHUS B IPUPOJIC: TOBEPXHOCTHOE HATSIKEHHUE U
KallWJUISIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAIIBI B IIpupoae, usnydenue CoaHua,
3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsI, CHETa,;
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3IIEKTPUUYECTBO JKUBBIX OPraHU3MOB;
MarHuTHOE nose 3emid, Apeid MoytocoB, poib MArHUTHOTO MOJIS JUISl )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
OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO — KHUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA,
MPUHIUI CYNEPHO3UIMHU TMOJed (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiaa, 3akoH OMa U1 ydacTka Lenu, 3aKoH J[koynst — JIeHna, 3ak0H COXpaHeHus
SHEPrUuy; MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alUCHIBATH €TI0
MaTE€MaTUYECKOE BBIPAKEHNUE;

- OOBSICHATH (PM3UYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallUld IMPAKTUKO — OPHUEHTHPOBAHHOIO XapaKTEpa: BBISABIATH NPUYUHHO —
CJIEZICTBEHHbBIE CBSI3U, CTPOUThH 00BsiICHEHHE U3 | — 2 JTOrMYecKHX IIaroB ¢ Onopomn
Ha 1 — 2 MU3y4eHHBIX CBOMCTBa (DM3UUECKUX SIBICHUN, (PU3NUYECKUX 3aKOHOB U
3aKOHOMEPHOCTEM;

- pacrno3HaBaTh NPOOJIEMBbl, KOTOPHIE MOXKHO PEIIMTh MPHU MOMOLIM (PU3NYECKUX
METOZIOB; MCIIOJIb3ys OIIMCAHME MCCIECNOBAHMSA, BBIACIATH  IIPOBEPSIEMOE
IPEIIOJIOKEHNE, OLICHUBATh MTPaBUJIBHOCTD MOPSAJAKA MPOBEICHUS HCCIEI0BaHNUA,
JIeNaTh BHIBOJIBI;

- pemarb pacyéTHele 3a1aud B 2 — 3 JAEUCTBUS, MCHOJb3Ys 3aKOHBI U (DOPMYIIHI,
CBS3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHAJM3a YCIOBHS 3aJay
3alUCBHIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK JAHHBIX Ui PELICHUS
3a/1a4M, BHIOMPATh 3aKOHBI U (DOPMYIIbI, HEOOXOUMBIE JIs1 €€ PEelIeHMs], TPOBOJIUTD
pacu€Tbl W CpaBHMBATh MOJYYEHHOE 3HaYeHUE (PU3NYECKON BEIUYMHBI C
W3BECTHBIMU JIAHHBIMU;

- pacrno3HaBaTh NPOOJIEMbI, KOTOPhIE MOXKHO PEIIMTH MPHU MOMOLIM (PU3NYECKUX
METONOB; MCIOJIb3ysd OIMCAHWUE MCCJIENOBAHUSA, BBIIACIATH  IPOBEPAEMOE
MIPEATONOKEHUE, OLIEHUBATh NMPABUIBHOCTh MOPSAIKA IMPOBEIEHUS UCCIEI0BAHUSA,
JIeJIaTh BBIBOJIBI;



- MPOBOJUTH OMBITHI MO HAOTIONCHUIO (U3MYECKUX SBICHUN WM (PU3MUECKUX
CBOMCTB Ten (KalWJUISPHBIE SIBJICHUS, 3aBUCUMOCTb JABIIEHUS BO3AyXa OT €ro
o0bEMa, TemIeparypbl; CKOPOCTHM IIpoliecca OCTBbIBaHMSI / HarpeBaHus IpU
U3ITyYEHUH OT LBETa M3Iydarolled / Momionarouiel MOBEPXHOCTU; CKOPOCTh
UCHIAPEHUs] BOJBI OT TEMIIEpATypbl >KUAKOCTH M IUIOMIAJU €€ TMOBEPXHOCTH;
AIIEKTpU3AUS TEJT U B3aUMOJCHCTBUE IEKTPUUYECKUX 3apsI0B; B3aUMOJACHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yalH3allds MAarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB;
JEUCTBUSA MarHUTHOTO MOJIA HA NPOBOJHHMK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (hOPMYyIHpOBaTh MPOBEPSIEMbIE
MPEINONOKEeHHs, CcOOMpaTh YCTAaHOBKY W3 TMPEMJIOKEHHOTO 000pYIOBaHUS;
OTIHCHIBATH XOJT OTIBITA U (DOPMYITUPOBATH BHIBOBL;

- BBINOJHATH MPSIMbIE M3MEPEHHSI TEMIEpPaTypbl, OTHOCHUTEIIBHOW BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HANPSHKEHUS C HCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3MUECKUX BEIUYMH; CPABHMUBATH PE3YyIbTaThl MU3MEPEHUH C y4ETOM
3aJJaHHOM a0COIIOTHON NOTPELIHOCTH;

- TPOBOJUTH HCCIECIOBAHUE 3aBUCHUMOCTH OJHOW (DU3UUYECKOM BEIUYUHBI OT
JPYrOf C HCIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH COIMPOTUBICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAXd TOMEPEYHOIO CEUYECHHS U YAEIBHOTO
CONPOTHUBIICHUS BELIECTBA MPOBOJHUKA; CHJIBI TOKA, UAYILIETO YEPE3 MPOBOIHHUK,
OT HaNpsHKEHUST Ha MPOBOJHHUKE; HCCIECAOBAHUE IOCIECAOBATEIBHOTO U
MapajuyieIbHOTO  COEIMHEHMM TPOBOJHMKOB): IUJIAHUPOBATh  HMCCIEIOBAaHUE,
coOMpaTh YCTAHOBKY W BBINIOJHATH U3MEPEHUs, CIEAys MPEAIOKEHHOMY IUIAHY,
(bUKCUPOBATh PE3yIbTaThl MOTYYEHHOU 3aBUCUMOCTH B BUJE TaONHI] U TPaPUKOB,
JIeNIaTh BBIBOJIBI IO PE3YAbTaTaM HCCIEAOBAHMUS;

- TpOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3MYECKUX BeIUYUH  (ylelbHas
TEMJIOEMKOCTh BEILIECTBA, COIMNPOTUBIIECHHWE MPOBOAHUKA, paboTa M MOIIHOCTh
AIIEKTPUUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHUS, COOUPATh IKCIIEPUMEHTATILHYIO
YCTaHOBKY, CIeAys TMPEMJIOKCHHOW WHCTPYKIIMU, M BBIYKUCIATH 3HAUYCHUE
BEJIMYHHBL;

- coOmonaTh TpaBWIa TEXHUKH O€30MacHOCTH Mpu padore ¢ JabopaTopHBIM
000pyIOBaHUEM;

- XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA WX OMHUCAHUS (B TOM YHUCJIE: CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOHWHA, aMIEPMETP, BOJIBTMETP, CUETUHUK DIEKTPUUECKOU
SHEPTUU, SIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTENIbHBIE AIIEKTPONPHUOOPHI
(mpuMepsbl), SIEKTPUUECKUE MPEIOXPAHUTEINN; JIEKTPOMATHUT, AIEKTPOABUTATETh
MMOCTOSIHHOTO TOKa), MCHOJIb3ysl 3HAHUA O CBOWCTBAX (DM3MUECKUX SIBICHHA U
Heo0xoIMMble (PM3UYECKHE 3aKOHOMEPHOCTH;

- pacIo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTETbHBIE MPUOOPHI TIO
CXeMaM H CXEMaTHYHbBIM PHUCYHKaM (OKHJIKOCTHBI TEpPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, JBUTATENhb BHYTPEHHEIO CrOpaHUs, dJICKTPOCKOII,
peocTar); COCTaBIATh CXEMbl SJIEKTPUUYECKUX IEeNed C MOCIeqOBaTeIbHbIM H
napajuiebHBIM COCMHEHHWEM DJJIEMEHTOB, pa3jndasl YCJIOBHBIE 0003HaYEHUS
AIIEMEHTOB ANEKTPUUYECKUX 1IETNEH;



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

- OCYILECTBIIATh MOUCK MH(pOpMaLuu GpU3NUECKOro coaepkaHus B cetu MHTepHer,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U IIyTEM CPAaBHEHHUSI TONOJIHUTEIBHBIX UCTOYHUKOB
BBIICTIATh MH(OPMALIMIO, KOTOpas SBISETCS MPOTHUBOPEUYMBOM WIM MOXET OBITH
HEJIOCTOBEPHOM;

- HCIOJNB30BaTh MPU BBIOJHEHWH YYE€OHBIX 3aJaHH HAYYHO — MOMYJSPHYIO
auTepaTypy (PU3HUECKOTO COACpMaHHs, CIPABOYHBIE MAaTEpHUalbl, PECYpPChl CETU
WNHTepHeT; BIajgeTh NpUEMAaMU KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITIHN U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;

- co3faBaTh COOCTBEHHbIE MUCbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUs, 0000as
MH(POPMAINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COJAEPKAHUs, B TOM YHCIIE
NyOMMYHO MpPENCTaBIsATh PEe3yJAbTaThl MPOEKTHOW WM  HUCCIENOBATENIbCKOM
NEATEIBbHOCTH; IIPU 3TOM T'PaMOTHO HCIOJIb30BaTh W3YUYECHHBIA MOHSITHIHBIN
anmapar Kypca (pU3uKu, COIPOBOXK/IATh BHICTYIIJICHHE MTPE3EHTALUEH;

- TIpU BBINOJIHEHUN y4€OHBIX MPOEKTOB M MCCIENOBAaHUN (PU3NYECKUX MPOLIECCOB
pacnpenensiath O0O0A3aHHOCTM B TPYIIE B COOTBETCTBUM C IIOCTABJIECHHBIMU
3a/la4aMH, CJIEAUTh 32 BBINOJIHEHUEM IUIaHA JEUCTBUI M KOPPEKTUPOBATH €rO,
aJIeKBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBHOCTh FPYIIIbI; BHICTPAUBATh
KOMMYHHKaTUBHOE€  B3aMMOJEWCTBUE, TMpOSIBISIl  TOTOBHOCTh  pa3peliarb
KOH(JIMKTBHI.

IIpeameTHble pe3ybTaThl H3yYeHHs Kypca pu3nkn 9 Kiacca:
[IpenmeTHble  pe3yiabTaThl  JODKHBI  OTpaXkarb  C(OPMHPOBAHHOCTH Y
00y4aromuxcsi yMEHUIA:

- HWCIIOJIb30BaTh IOHATHA: CHCTEMa OTCUETa, MarepuajbHas TOYKA, TPAEKTOPHS,
OTHOCUTENIbHOCTh ~ MEXaHMYECKOTO  JBWXKEHMs,  jAedopmanus  (ymnpyras,
IUIaCTUYECKasl), TPEHHE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku; UEHTP TSHKECTH; aOCONIIOTHO TBEPAOE TEJO, LIEHTP TSKECTH TBEPAOTO
TEJa, pPaBHOBECHE; MEXaHMYECKHE KOJeOaHWs W BOJHBI, 3BYK, HH(Pa3BYK U
yABTPA3BYK; 3JEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U JAdbHO30PKOCTh, CIIEKTPhl UCIyCKaHUS U MOMIOUIEHUS; anbda -,
0era - ¥ TaMMa — U3JTy4YeHHUs], U30TOIbI, IACPHAs SDHEPreTHKA,;

- pa3nuuath ABJIECHUS (PaBHOMEpPHOE U HEPAaBHOMEPHOE MNPAMOJIMHEIHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBU)KEHUE, CBOOOIHOE TMaJIeHuE
TE€J, pAaBHOMEPHOE JIBM)KEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHUE TEJl, PEaKTUBHOE
JBWKEHUE, KoJieOaTelIbHOE JIBIXKEHHE (3aTyXalolIMe U BhIHY)K/ICHHbIE KOJIeOaHus ),
PE30HAHC, BOJIHOBOE JIBM)KEHHE, OTPAKEHUE 3BYKA, 3JIEKTPOMATHUTHAS WHIYKLHUS,
MPSIMOJIMHEWHOE PACHpPOCTPAHEHUE, OTPAKEHUE M IPEJIOMIICHUE CBETa, MOJHOE
BHYTPEHHEE OTpaXCHHE CBETa, pa3jioKeHHE OelOoro CBeTa B CIEKTP U CIOXKEHHUE
CHEKTpPAJbHBIX LBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JIMHENYaToro CIEKTpa U3JIY4YEHHUs) MO ONHCAHMIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHUE;



- pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (U3NYECKUX SIBICHHN B OKPYXKaroIIeM
Mupe (B TOM u4ucie (PU3MYECKUE SBICHHUS B IMPUPOAE: INPWINBBI U OTIMBBI,
nBrokeHue 1aHeT COJHEYHOM CHCTEMBI, PEAaKTUBHOE JIBHOKCHHME KMBBIX
OpPraHMU3MOB, BOCHPUSATUE 3BYKOB JKHBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0, [IBETa TE€J, ONTUYECKUE SIBIICHUS B IPUPOJE, OMOIOIHUECKOE
JE€HCTBUE BHJIMMOTO, YIbTPa(UOJIETOBOIO U PEHTTEHOBCKOTO  W3JIyYEHUH;
€CTECTBEHHBI paJMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4yH, paJUOAKTUBHOE
U3JIyYEHHE TPUPOAHBIX MUHEPAJIOB; JEHUCTBHE PAJAMOAKTHBHBIX HW3JIyYCHHH Ha
OpraHM3M YeJIOBEKa), MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBRA / PU3HAKU (PU3NUECKUX SIBICHUMH;

- ONUCHIBaThb H3YYEHHBIE CBOWCTBA T€A M (PU3NYECKHUE SBICHUS, HCIOIb3YS
¢usznyeckue BeNMYUHBI (CpeAHAsT W MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JIBHJKEHUHU, YCKOPEHHE, MEPEMEIIEHUE, ITyTh, YITIOBAasl CKOPOCTb,
CWJIa TPEHHUs, CUJIa YIPYTOCTH, CUja TSKECTH, YCKOPEHHUE CBOOOJHOIO MaJieHus,
BEC TeJjla, UMILYJbC TeJla, UMITYJIbC CHJIbI, MEXaHWYecKas padoTa M MOIIHOCTb,
NOTCHLIMAJIBHASL JHEPrus Teja, MOMHATOTO HAJ IOBEPXHOCTBIO  3EMIIH,
NOTEHIMAJIBHASL JHEPrUsl CXKATOM IIPYKUHBI, KUHETUYECKas DSHEPIus, IMOJHas
MEXaHUYECKasi YJHEpPIusl, IEPUO U YacToTa KojeOaHuM, IJIUHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb IPEIOMJIEHUS 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 (PU3NUECKUX BEJIUYUH;

- XapaKTepu30BaTh CBOICTBA TeJ, (PU3NYECKHUE SBICHHUS U MPOLECCHI, UCIOIb3YS
3aKOH COXPAaHEHMSI SHEPIHMHM, 3aKOH BCEMUPHOIO TATOTEHWS, [PUHLHII
CYNEpIO3ULIMA CHJI, TPHUHIMI OTHOCUTENbHOCTU [anuies, 3akoHsl HprloToHa,
3aKOH COXPAHEHUsS MMITYJIbCA, 3aKOHBlI OTPAYKEHUS WU MPEJIOMIICHUSI CBETA, 3aKOHBI
COXPAaHEHMS 3apsI0BOIO M MAacCOBOIO YWCEN MPU SAEPHBIX PEAKLMIX; IPH 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHMChIBaTh €ro MaTeMaTH4yecKoe
BBIPAKEHUE;

- 00BACHATH (PU3UYECKHE MPOLIECCHl U CBOWCTBA TEJl, B TOM YHCJIE 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 (OMUparoIIMecss Ha CUCTeMY M3 2 — 3 ypaBHEHHUI),
MCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE BEIMYUHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3aJjaud 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOLIUE
WK W30BITOYHBIE JIaHHBIE, BBHIOMPATh 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIE IS
pelieHus, MPOBOAUTH PACYETHI W OLIEHMBATh PEATUCTUYHOCTH ITOJYYEHHOTO
3Ha4eHUS (PU3MUECKOIN BETNUNHBI;

- pacrno3HaBaTh NPOOJIEMbI, KOTOPhIE MOXKHO PEIIMTH MPHU MOMOLIM (PU3NYECKUX
METOJIOB; HMCIOJIb3ysl OINMCAaHWE UCCIENOBAaHUSA, BBIIEIATH IPOBEPSEMOE
MIPEATIONOKEHUE, OLIEHUBATh NMPABHJIBHOCTh MOPSAJIKA MTPOBENCHUS HCCIEI0BaHHUS,
JieJ1aTh BBIBO/IbI, HHTEPIPETUPOBATh PE3YIbTaThl HAOMIONEHUHN U OIBITOB;



- MPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3UYECKUX SIBICHUNA WIH (PUIUUECKUX
CBOMCTB Tell (M3y4yeHUe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIHH;
3aBUCUMOCTH TEepuUo/ia KojieOaHUM MPY>KMHHOTO MasiTHUKa OT MAacChl Ipy3a u
KECTKOCTH TPYKUMHBI M HE3aBUCHMOCTh OT aMIUIATYAbl MalbIX KOJICOaAHUM;
NPsIMOJIMHEHHOE PAcCHpPOCTPAHEHHUE CBETA, Pa3JIOKEHHUE OENoro CBETa B CIEKTD;
U3YyYEeHHE CBOWCTB M300paXKCHHsSI B IUIOCKOM 3€pKaje M CBOWCTB HM300paKEHUs
npeaMera B coOuparomield JiMH3e; HaOMIOACHUE CIUIOLIHBIX M JIMHEWYaThIX
CIEKTPOB M3JIyYEHHUS): CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOTO
Habopa 000pyIOBaHNUs; OMUCHIBATH XOJ] ONBITA M €r0 PE3ylbTaThl, POPMYIUPOBATH
BBIBOJIBI;

- IPOBOAUTD NMPHU HEOOXOAMMOCTHU CEPHIO MPSIMBIX U3MEPEHUM, OTIPEACIIsis CpeiHee
3HaYeHHUE M3MEepsieMOl BeIMUYMHBI ((DOKyCHOE PacCTOSHUE COOMpAIOIIeH JHMH3BI);
000CHOBBIBAThH BRIOOD CITOC00a M3MEpEHUSs / M3MEPUTEINHHOTO TTPHUOOPa;

- [POBOAWUTH  HUCCIIEJOBAHHME  3aBUCUMOCTEH  (U3MUYECKHX  BEJIMYUH C
UCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHMH (3aBUCHUMOCTh IYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JBW)XEHHUU 0€3 HauyalbHOM CKOPOCTH; Iepuoia KojleOaHui
MaTeMaTUYeCKOro MasiTHUKAa OT JJIMHbI HUTH, 3aBHCHUMOCTH YIJIa OTPaKEHUS OT
yrIia TMaJeHus1): IUJIaHUPOBaThb HCCIIEJOBAaHME, CaMOCTOSITENBHO coOMparh
YCTaHOBKY, (PUKCHPOBATh pE3y/ibTaThl MOIYYEHHOW 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BHJE TaOMUI] W TpaduKOB, JelaTh BBIBOJALI IO peE3yJabTaTam
WCCJICIOBAHNUS;

- TIPOBOJUTH KOCBEHHBIC M3MEPEHUSI (PU3NUECKUX BEIHUUH (CPEIHSS CKOPOCTh H
YCKOpPEHHE Tejla 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
¢GoH): TUTAHMPOBATh M3MEPEHUsS; COOUPATh JKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBITOJIHATD U3MEPEHUS, CIIEAYs MPEIJIOKEHHON HHCTPYKIIUY; BBIYUCIISATH 3HAUECHUE
BEJIMYMHBl W aHAIM3UPOBATH TIOMYYEHHBIE pE3YJIbTaThl C YYETOM 3aJlaHHOMN
IIOIPEITHOCTA U3MEPEHNUN;

- pa3nuyarb OCHOBHBIE TPU3HAKM U3YUYEHHBIX (U3NYECKUX  MOJEJCH:
MarepHuasbHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHbIN UCTOYHUK CBETA, JIyd,
TOHKAsl JIMH3a, TUTAHETapHask MOJIeIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

- XapakTepu30BaTh NMPHUHIMUIBI ACHCTBHUS M3yYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOH Ha WX OMHCaHHWS (B TOM YHCIE: CHUIOMETpP, IaT4YUKH
MOJIOXKEHUSI, PACCTOSHUS W YCKOPEHWs, paKeTa, OXOJOT, OYKH, TIEePUCKOI,
¢doTroanmapar, ONTHYECKHE CBETOBOIBI, CIEKTPOCKOIN, JO3UMETp, Kamepa
Bunbscona), ucnosib3ys 3HaHHUSI O CBOMCTBaX (PU3MUECKUX SBICHUN U HEOOXOIUMBbIC
¢uznyeckre 3aKOHOMEPHOCTH;

- coOmomaTh TpaBWIa TEXHUKH O€30MacHOCTH Mpu padbore ¢ JabopaTopHBIM
o0opyoBaHuEeM;

- HCIIOJIb30BAaTh CXEMbl M CXEMaTMYeCKHE PHUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MNPHUOOPOB U TEXHOJOTMYECKUX MPOIECCOB IpHU
pelIeHnr y4eOHO — MPAaKTUYECKUX 3aJ]lad; ONTHYECKHUE CXEMbl JJI MOCTPOCHHUS
M300paKEeHUH B IJIOCKOM 3epKaJie U coOuparomien JuH3e;



- MPUBOAWTH TPHUMEPHI / HAXOAWTH WH(OOPMAIHMIO O TPHUMEpPax MPAKTUIECKOTO
UCIOJIb30BaHMs (PU3UYECKUX 3HAHMM B MOBCEIHEBHOM XKU3HM JJIs OOECHECUEeHHMs
0€30MacHOCTH MpU OOpallleHUuu ¢ NpudopaMu W TEXHUYECKUMHU YCTPOMCTBAMU,
COXpaHEHHsI 370pOBbS U COOJIOACHUS HOPM OKOJOTUYECKOTO TOBE/ICHUS B
OKpYKarolIeH Cpere;
- OCYUIIECTBIISATh MOUCK MH(DOpMaIK GU3NIECKOro coaepkanus B cetu HTepHeT,
CaMOCTOSATENIbHO (OPMYIUPYST TTOMCKOBBIN 3allpOC, HAXOAUTH IyTH OINPEACICHHUS
JIOCTOBEPHOCTH TIOJyYCHHOW HWH(MOpPMAIMM Ha OCHOBE HMEIOIIMXCS 3HAHWA W
JOTIOJIHUTENIBHBIX UCTOYHHUKOB;
- HCIOJNB30BaTh MPU BBIOJHEHWH YYE€OHBIX 3aJaHH HAYYHO — MOMYJSPHYIO
auTepaTypy (PU3HUECKOTO COACpMaHHs, CIPABOYHBIE MAaTEpHUalbl, PECYpPChl CETU
WNHTepHeT; BIajeTh MNpUEMAaMU KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHUs
nH(OpMAITHU U3 OJTHOM 3HAKOBOUW CHCTEMBI B JPYTYIO;
- CcO3/1aBaTh COOCTBEHHbIE IHCHMEHHBIE W YCTHBIE COOOILEHHS Ha OCHOBE
UHGOPMAIIMKM U3 HECKOJIBKUX MCTOYHUKOB (DPU3MUECKOTO CONEp)KaHHs, MyOIUYHO
IIPEACTABIIATH PE3YIbTaThl IPOSKTHOM UJIM UCCIIEI0BATEIbCKOU IESITEIbHOCTH, IIPU
3TOM TIPaMOTHO HCIIOJIb30BaTh W3YUYCHHBIM IOHSATUWHBIM anmapar HU3y4acMoro
pasnena (U3MKK U CONPOBOXKIATh BBICTYIUIEHHE IMpe3eHTaluel ¢ ydéroM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

BbINyCKHUK OCHOBHOM IIKOJIBI HAYYHUTCSH:
- coOmronate npaBuiia 0E30MACHOCTH M OXpaHbl TpyJa Npu padoTe ¢ y4eOHbIM H
1a00paTOpHBIM 000PYIOBAHUEM;
- TIOHMMAaTh CMbBICI OCHOBHBIX (PU3MUYECKUX TEPMHUHOB: (PU3HUUECKOE TEJIo,
(usnueckoe sBIeHUE, GPU3NUECKask BETUUNHA, €AUHULIBI H3MEPEHMUS;
- pacno3HaBarh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIU (PU3UUECKHUX
METO/OB; AHAJIM3UPOBATH OTAEJIBHBIE JTalbl NPOBEICHUS HCCIEAOBAaHUN U
UHTEPIPETUPOBATH PE3YAbTaThl HAOIIOACHUH U OIBITOB;
- CTaBHUTh ONBITHl IO HCCIEAOBAHUIO (PUBMUECKUX SBICHUM WM (PU3MUECKUX
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 mpoBemeHun  uccienoBaHUS  (UBHUECKUX  SBICHUN
U3MEpUTEIbHBIE TPUOOPHI HUCIOJNB3YIOTCS JIMIIb KaK JaTYUKH  HU3MEPEHHS
(u3HUEeCKUX BEJIMYMH. 3alUCH MOKa3aHUW MPSMBIX U3MEPEHHUI B 3TOM Cllydyae He
TpeOyercs.
- IOHUMATh POJIb SKCIIEPUMEHTA B MMOTYYEHUU HAyYHOU MH(OpMaIny;
- MPOBOJIUTH TMpPSMbIE H3MEpPEHUA (PU3NYECKUX BEJIMYMH: BpPEMsI, PaCCTOSIHUE,
Macca Tena, o0beM, Cuila, TeMIleparypa, arMoc(epHOoe IaBlI€HHUE, BIIAXKHOCTh
BO3/lyXa, HANpsyKEHUE, CWiIa TOKa, pPAJUALMUOHHBIA (OH (C HUCIOJIB30BAHUEM
J03UMETpa); TPU OTOM BHIOMPATh ONTUMAJIBHBIA CIIOCOO0 W3MEPEHHS U
KCMOJIB30BATh MPOCTEUIIINE METOABI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUN.
[Ipumeuanne. JlroGast yueOHas mporpaMma JOJDKHA OOECIEYMBATh OBJIAJICHUE
MPSIMBIMHU U3MEPEHUSIMU BCEX TIEPEUUCTCHHBIX (PU3MUECKUX BEJIMUNH.
- NPOBOAWUTH  HUCCIEJOBAHHE 3aBUCUMOCTEH  (U3NYECKUX  BEJIMYUH C
WCIOJIb30BAHUEM TNIPSMBIX HM3MEPEHUN: IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,



(buKcUpOBaTh Pe3yNIBTATHI MOTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIUYHH B BUJE
TaOIuI] ¥ TpaUKOB, J€JIaTh BHIBOJIBI MO PE3yJIbTaTaM MCCIICI0OBAHUS;
- TMPOBOJUTH KOCBEHHBIE HM3MEpEHUs (PU3MUECKUX BEIUYUH: MPHU BBHINOJIHCHUH
U3MEPEHUN COOMpATh AKCIECPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEeIIOKESHHON
WHCTPYKIUM, BBIYUCIISTH 3HAYCHHE BEIMYUMHBI M AHAJIU3UPOBATH TMOJIYYECHHBIC
pe3yIbTaThl C YUETOM 3aJIaHHOM TOYHOCTH U3MEPEHMUIA;
- aHAJIM3UPOBATh CUTyallUM MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, y3HABaTh B
HUX TIPOSBICHWE W3YYCHHBIX (PU3NYECKUX SBICHUN WIM 3aKOHOMEPHOCTEH H
MIPUMEHSTh UMEIOIITUECS 3HAHUS JJISI UX OObSICHEHHUS;
- TOHUMAaTh TPHUHITUIBI ACHUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
YCIIOBHSI X 0€30ITaCHOTO MCIIOIh30BAHMUS B IOBCETHEBHOMN KU3HU;
- HCMOJB30BaThb MPHU BBIMOJHEHUH YYEOHBIX 3aJady HAYYHO-TIOMYJISIPHYIO
auTeparypy O (U3HUECKUX SBICHUAX, CIPABOYHBIC MAaTepUajbl, PECYpPCHI
HNuTepHer.

BbINNyCKHUK MOJYYUT BO3MOKHOCTb HAYUMThCS:
- 0CO3HaBaTh IIEHHOCTh HAyYHBIX HCCIAEAOBAHUM, pOJib (U3UKH B PACIIUPCHHUH
IpeACTaBICHUN 00 OKPYXKaIOIIeM MUPE U €€ BKJIaJ B yIyUllIeHHE KaueCTBa KU3HMU;
- UCIIOJIB30BaTh MPHEMBI TOCTPOEHUS (U3WYSCKUX MOJCNICH, IoMcka |
(bOpPMYITHPOBKH J0KA3aTeIbCTB BBIJIBUHYTHIX THIIOTE3 U TEOPETHYCCKUX BHIBOIOB
Ha OCHOBE SMITMPUYCCKU YCTAHOBJICHHBIX (DaKTOB;
- CpaBHUBAaTh TOYHOCTh HM3MEPEHHS (U3NYECKUX BEIUYMH 1O BEIUYUHE HUX
OTHOCUTEIBHOMN MOTPEIIHOCTH MPU MPOBEJCHUN MPSIMBIX U3MEPEHUM;
- CaMOCTOSITEJIbHO TMPOBOJUTH KOCBEHHBIE M3MEPEHHUS M  HCCIICIOBAHUS
(GU3UYECKUX BEJIMYMH C UCIOJIb30BAHUEM PA3JIUYHBIX CIOCOOOB HM3MEPEHUS
(u3HUeCcKUX BEJIWYUH, BBIOMPATh CPEICTBA M3MEPEHUsI C YYETOM HEOOXOAUMO
TOYHOCTH U3MEPEHUN, 0OOCHOBBIBaTH BBIOOP CMOCO0a M3MEPEHUSs, aJCKBATHOTO
MOCTaBJIEHHOW 3ajade, MPOBOJUTH OIIEHKY JOCTOBEPHOCTH TOJYYECHHBIX
pe3yIbTaTOB;
- BOCIIPUHHMMATh WH(POpMaNHIO (GU3UICCKOTO COACP)KAHHUS B HAYYHO-TIOMYJISIPHON
JUTEepaType W CpEeACTBaX MaccoBOM HWH(pOpMAIMH, KPUTHYECKH OICHUBATH
MOJIYYCHHYIO MH(POPMAIIHIO, aHATU3HUPYS €€ COACp)KaHUEe U JIaHHBIE 00 UCTOYHHUKE
uH(bopMaIny;
- CO371aBaTh COOCTBEHHBIC IHUCBMEHHBIE M YCTHBIE COOOIICHUS O (PU3MUSCKUX
SBJICHUSX HAa OCHOBE HECKOJIBKMX HMCTOYHUKOB HH(GOpPMAIMU, COMPOBOXKAAThH
BBICTYTUICHUE TIPE3CHTAIMEH, YUUTHIBAS 0COOCHHOCTH ayIUTOPUU CBEPCTHUKOB.
Mexanuueckue siBjieHHs. BbIMYCKHUK HAY4YUTCH:
- pacrno3HaBaTh MEXaHWYECKHE SIBJICHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS
3HaHUKA OCHOBHBIE CBOWCTBA WJIM YCIOBUS IIPOTEKAHUS OTUX SBJICHUM:
PaBHOMEpPHOE M HEPaBHOMEPHOE JBIKCHHE, PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE  JIBMIKCHHE, OTHOCUTEIBHOCTh MEXAaHMYECKOIO JIBUIYKEHHS,
CBOOOIHOE TajJeHUE TeJ, PABHOMEPHOE IBMIKEHUE IO OKPYKHOCTH, WHEPITHS,
B3aUMOJICMCTBHE TeEJ, PEAKTUBHOE JBM)KEHUE, Iepenada AaBJICHHUS TBEPIbIMU
TeJaMH, JKHJIKOCTIMH U Ta3amMHu, aTMoc(epHOe [maBlIeHHE, IUIaBaHHUE Tell,
paBHOBECHE TBEPABIX T, HWMEIOIIMX 3aKPEIJIEHHYI0 OCh  BpallleHHUs,
KoJie0aTeIbHOE ABMKEHUE, PE30HAHC, BOJIHOBOE JBHUKEHHUE (3BYK);



- ONHCHIBATh M3YyYEHHBIE CBOWCTBA TEI U MEXAHWYECKHE SIBJICHUS, HCIOJb3Ys
¢u3nueckue BETUYHUHBL: IyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHUE, NEPHO
oOpamieHusi, macca Tela, IJIOTHOCTh BeIleCTBa, cuiia (Cuia TSKECTH, CHJia
yOpyroCTH, Cujia TPEHHUA), HaBICHHE, UMITYJIbC Tella, KUHETUYecKas JHeprus,
MOTEHIIMAJIbHASL HEPIusi, MEXaHu4Yeckas padoTa, MexaHudeckas MouHocTh, KIT/]
IIPU COBEPIICHUH PAOOTHI C UCIIOJIIB30BAHUEM MPOCTOTO MEXaHU3Ma, CHJIa TPEHUS,
aMIUTUTYJla, TIEpUOA W YacToTa KoJeOaHWil, JMHAa BOJHBI U CKOPOCTH €€
paclpoCTpaHEHUs; MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3WUYECKUN CMBICI
WCIIOJb3yEMbIX BEIUYMH, WX OOO3HAYCHHsS] W EIUHHIBI U3MEPEHHS, HaXOIUTh
(GopMynbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIWYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAYCHHE (PU3HUUECKON BETUUNHBI;

- aHAJIM3UPOBATH CBOMCTBA TE€J, MEXAHUUYECKHUE SBJICHUS U MPOLIECCHI, HCIOIb3YS
¢u3nyecKkre 3aKOHBI: 3aKOH COXpPAHEHHs YHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHUS,
MPUHIUI CYNIEPIO3UIIMU CUJ (HaxOXkKIeHHe paBHojAecTBytomen cuiel), [, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHWs WMMylbca, 3akoH ['yka, 3akoH Ilackans,
3aKOH ApXuMena; MpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €r0O
MaTeMaTH4eCKOE BBIPAKEHUE;

- pa3nuyarb OCHOBHBIE TPU3HAKM U3YUYEHHBIX (U3NYECKUX  MOJEJEH:
MaTepuajabHas TOUYKa, MHEPIUAIbHASI CUCTEMA OTCUETA;

- pemiarh 3ajaud, UCHONb3ys (hU3MUECKHE 3aKOHBI (3aKOH COXPAHEHUs SHEPTUH,
3aKOH BCEMHUPHOIO TATOTEHHWs, npuHUMI cyneprnosunuu cui, [, I n I 3akoHBI
HproTOHa, 3aKOH cOXpaHEHUsT HMMITyJbca, 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,
MexaHndeckas MomHocTh, KII/[ mpocToro Mexanusma, cuiia TPEHUSI CKOJIbKEHHS,
KO3(PPUIMEHT TPEeHUs, aMIUIUTY/a, IEPUOJ] U YacTOTa KOJIeOAHUH, JIJTMHA BOJHBI U
CKOPOCTb €€ paclpoCTpaHEHUs): Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJlaud 3allUChIBAaTh
KpaTKo€ YCJIOBHUE, BBIACHATh (U3MUECKUE BEIUYHHBI, 3aKOHBI U (DOpPMYIHI,
HEOOXOAMMBIE ISl €€ PELICHUs, MPOBOJUTh PaciyeThl U OLEHUBATh PEAJbHOCTH
HOJYYEHHOTO 3HaY€HUs (PU3HUECKON BETMUHUHBI.

BhINYCKHUK MOJYyYHUT BO3MOKHOCTb HAYYHUThCS:

- WCIIOJb30BAaTh 3HAHUSA O MEXAHMYECKHUX SIBICHUSIX B MOBCEIHEBHOU JKU3HU IJIS
oOecrieyeHusi 0€30MaCHOCTU MpU OOpalLlEHUHM € MPUOOpaMU U TEXHHUUYECKUMU
YCTPOMCTBAMM, ISl COXPAHEHUS 3J0POBbS U COONIONEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUSI B OKpPYXKAaIIIEW cpeae; MNPUBOIUTH MPUMEPHl  MPAKTHUECKOTO
MCIIOJIb30BaHUS (DU3MUYECKUX 3HAHMM O MEXaHWYECKHUX SIBIICHUAX U (PU3NYECKHUX
3aKOHAX; MPUMEPhl HUCIHOJb30BAHMUS BO300HOBISIEMBIX MCTOYHHUKOB JHEPrUU;
HKOJIOTUYECKHUX MOCIEACTBUI HCCIIENOBAaHUS KOCMUYECKOTO MTPOCTPAHCTB;

- pa3au4YaTh TPAHUIBEI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
xapakTep QyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpPAaHEHHUS MEXaHUYECKOW dHEPTUH,
3aKOH COXPAHEHMS MMITYJIbCA, 3aKOH BCEMHUPHOTO TATOTEHHS) U OrPAHHMYEHHOCTH
HCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);



- HaXOJUTh AJICKBATHYIO MPEIIOKEHHON 3a/1aue (PU3NUECKYI0 MOJEb, pa3peniaTh
npoOiieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUU M0 MEXaHHWKE C HCIIOJIb30BAHHEM
MaTeMaTHIeCKOTO armapara, Tak ¥ MPHU IIOMOIIU METOIOB OIICHKH.

TeruioBble sABJIeHUS. BHINYCKHUK HAYYUTCH:

- pacro3HaBaTh TEIUIOBHIE SBICHUS W OOBSICHATH Ha 0a3e WMEIONIUXCS 3HAHUM
OCHOBHBIC CBOWCTBAa WM YCIIOBUS TPOTEKAaHUS OTHX sBICHWA: nuddysus,
U3MeHeHne o0beMa Tell MPU HarpeBaHWW (OXJITKICHHH), OOJBIIAs C)KMMAEMOCTh
ra3oB, Majasi C)KUMAeMOCTbh JKHIKOCTEH M TBEPHABIX TEI; TEILUIOBOE PABHOBECHE,
WCTIapeHue, KOHJCHCAIWs, TUIABIICHHWE, KPHUCTAJLIM3AIWs, KUIICHHWE, BIAXKHOCTH
BO3yXa, Pa3IMYHBIC CIMOCOOBI TEIUIoNepenaun (TEeTUIONPOBOAHOCTh, KOHBEKIIHS,
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:  KOJWYECTBO  TEIUIOTHI, BHYTPEHHSS  DHEPrus,
TEeMIIepaTypa, yaelbHasl TEIJIOEMKOCTh BEIECTBA, yelbHas TEIUIOTa TUIaBJICHUS,
yAelibHasl TEIUIOTa MapooOpa3oBaHMs, yAelbHAs TEIUIOTa CrOpaHusl TOILIUBA,
KO3(P(PUIIMEHT TONE3HOTO JCHCTBUS TEIJIOBOIO JBUTATENs; IPU OMHCAHHUU
NPaBUWIBHO TPAKTOBaTh (PU3UUECKUN CMBICI MCHOJIB3YEMBIX BEIWYMH, HX
0003HAYEHUS U €TUHUIIBI U3MEPEHUS, HAXOAUTH (DOPMYJIIbI, CBA3BIBAIOIINE JAHHYIO
GU3HYECKYI0 BEIWYMHY C JPYTUMH BEIWMYWHAMH, BBIYUCIATH 3HAYCHHE
(br3UYECKON BETUYNHBI;

- pa3nnyaTh OCHOBHBIC MPU3HAKU HW3YYCHHBIX (HU3UUCCKUX MOIEICH CTPOCHHS
ra3oB, )KHJIKOCTEH U TBEP/BIX TE;

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

- pemarh 3aJ1auu, UCIIOJIb3Ys 3aKOH COXPAaHEHHUS YHEPTHH B TEIJIOBBIX MpoIleccax u
dbopMynbl, CBsA3BIBAIOIIME (DU3UYSCKUE BEIMYMHBI  (KOJIMYECTBO  TEILIOTHI,
TEeMIIepaTypa, yaelbHasl TEIJIOEMKOCTh BEIECTBA, ylelbHas TEIUIOTa TUIaBJICHUS,
yAelbHAsl TEIUIOTa MapooOpa3oBaHMs, yAelbHas TEIUIOTa CrOpaHusl TOILIUBA,
KO3(PPUIIUEHT TMOJE3HOTO JEHCTBUSA TEIUIOBOTO JIBUTATENs): HA OCHOBE aHaJM3a
YCIIOBUS 3aJla4M 3alMChIBaTh KPATKOE YCIOBHUE, BBIACIATH (PU3NUECKIE BETUUMHBI,
3aKOHBI W (POpMysbl, HEOOXOMMMBIE MJIsi €€ PEIICHUs, MPOBOAUTH pPaCUYEThl U
OIICHWBATh PEATLHOCTh MOJYUYCHHOTO 3HAYCHUS (PU3UICCKON BETUIHHBL,

- aHAJIM3UPOBATH CBOWCTBA TEJ, TEIUIOBBIC SIBJICHUS W TPOIECCHI, HMCIOIB3YS
OCHOBHBIC TTOJIOKCHHSI aTOMHO-MOJICKYISIPHOTO YYCHHSI O CTPOCHHM BEIECTBA U
3aKOH COXPaHEHUS YHEPTHUH.

BbInyCKHHK MOJYYHT BO3MOKHOCTH HAYYUTHCS:

- WCIONB30BaTh 3HAHWUS O TEIUIOBBIX SBJICHUSAX B TOBCEAHCBHOW JKHM3HU IS
obOecrieueHus: 0E30MAaCHOCTH TpU OOpaIlleHHd ¢ TPUOOpaMu M TEXHUYECKUMU
YCTPOWUCTBAMH, TSI COXPAHEHUS 370POBbS U COONIONEHUS HOPM DKOJIOTHYECKOTO
MOBEACHUS B OKPYXAIOIEed Cpeie; MNPUBOAUTH TPUMEPHI  IKOJOTHYECKHUX
MOCJENCTBUM  pabOThl ABUTATENed BHYTPEHHETO CrOpaHus, TEIUIOBBIX U
TUIPODIIEKTPOCTAHIINM;



- pa3nIM4YaTh TPAHUIBI TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TOHUMATh BCEOOIIIHIA
xapaktep GyHIaMEHTAJIbHbIX (DU3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHUS PHEPTUU B
TEIJIOBBIX MPOIECcCcax) U OTPAHUYEHHOCTD UCTIONb30BAHUS YACTHBIX 3aKOHOB;

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

DJIeKTpUYeCKNe U MATHUTHbBIE SIBJIeHUS. BLIMYCKHUK HAY4YUTCS:

- pacmo3HaBaTh NEKTPOMArHUTHBIC SIBJICHUS M OOBSCHATh HA OCHOBE MMEIOIINXCS
3HAHMM OCHOBHBIE CBOWCTBA WJIM YCJIOBUS NPOTCKAHUS OTUX SIBICHUU:
EKTPU3ALUs TEN, B3aUMOJCUCTBHE 3apsIOB, NIEKTPUUECKUN TOK U €TI0 IEUCTBUS
(TemoBoe, XUMHUYECKOE, MarHuTHOE), B3aNMOJICVICTBHE MAarHuTOB,
ANEKTPOMATHUTHAS MHAYKIHUS, JEUCTBUE MATHUTHOTO IOJII HA TPOBOJHUK C TOKOM
YU HA JBIXKYILIYIOCS 3apsDKCHHYK0 YacTHUIy, JACHCTBUE JJIEKTPUYECKOIO IOJIS Ha
3apsSKEHHYIO YacTULLY, AIEKTPOMATHUTHBIE BOJIHBI, MPSMOJIMHENHOE
pacnpoCTpaHEHUE CBETA, OTPAKEHUE U IIPEJIOMIIEHUE CBETA, IUCIIEPCUSI CBETA;

- COCTaBIAAITb CXEMbl DJIEKTPUYECKUX LEeNed C MOCIEHOBaTEIbHBIM U
napajyieIbHbIM COCAMHEHUEM DIIEMEHTOB, pa3iinyas yYCJIOBHbIE OOO3HAYCHUS
AIIEMEHTOB DJJIEKTPUYECKUX LENel (MCTOYHUK TOKAa, KIIIOY, PE3UCTOP, PEOCTaT,
JAMII0YKa, aMIIEPMETP, BOIBTMETD);

- HCIOJb30BAaTh ONTHUYECKUE CXEMbI I MOCTPOEHUSI U300paKEHUM B IJIOCKOM
3epKaJie U coOMparole JIMH3E;

- OMKCHIBATh U3YYECHHBIC CBOMCTBA TEJI U 3JEKTPOMATHUTHBIC SIBJICHUS, UCIIOIB3YS
dbu3nYecKue BEIMYMHBI: DJICKTPUUYECKUN 3apsj]l, Ccujla TOKa, DJJIEKTPUYECKOE
HANpSDKEHUE,  DJICEKTPUYECKOE  CONMPOTUBICHHUE, YACIBHOE  CONPOTHUBIIEHUE
BEUIECTBA, pabOTa AIEKTPUUECKOTO MOJIs, MOIIHOCTh TOKA, (DOKYCHOE PACCTOSTHUE
Y ONTHUYECKAsl CUJA JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa; TMpH OINHWCAHUM BEPHO TPAKTOBaTh (DUBHUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX OOO3HAUCHUS W €IWHUIIBI W3MEPEHUs; HaXOIHTh
dbopMynbl, CBS3bIBAIONIME JAaHHYI (U3HUECKYH) BEJIMYUHY C JPYTUMH
BEJIMYMHAMU;

- AQHAJIM3UPOBAaTh CBOMCTBA TeEJI, JJIEKTPOMAarHUTHBIE SIBIIEHUS W IIPOLECCHI,
UCTIOJNB3YS (PU3UYECKUE 3aKOHBI: 3aKOH COXPaHEHUS AIICKTPUUECKOTO 3apsijia, 3aKOH
Oma nns ydactka uenu, 3akoH JDxoyns - JleHna, 3aKkoH MpSIMOJMHEWHOTO
pacnpoCTpaHEHUsI CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIICHUS CBETA; PHU
ATOM pa3linyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro MaTeMaTHYecKoe
BBIPAKCHUE;

- TIPUBOAUTHL MPUMEPHI MPAKTUYECKOTO HMCIOJIB30BaHUS (PU3NUECKUX 3HAHUK 00
AJIEKTPOMATHUTHBIX SIBIICHUSAX;

- pemarh 3a/a4u, UCTIONIb3Ys (PU3UYECKUE 3aKOHBI (3akoH OMa IS y4acTKa IIeTH,
3akoH Jlkoyns - JIeHna, 3aKOH MPSAMOJIMHEWHOTO PacHpOCTPAHEHUSI CBETA, 3aKOH
OTpaXCHHUsI CBETa, 3aKOH TMPEJIOMJICHUS CBeTa) M (POPMYJbI, CBS3BIBAIOIIUE
¢dusnueckne BENIUYUHBI (CHJIa TOKA, DJIEKTPUUYECKOE HAMPSHKEHHE, DIEKTPUIECKOE
COTIPOTHBIJICHHE, YIACIHHOE COIMPOTHUBIEHHWE BEIIECTBA, paboTa 3IEKTPUUYECKOTO
MOJII, MOIHOCTh TOKa, (POKYCHOE paCCTOSHHE ¥ ONTHYECKas Cujia JIUH3HI,



CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (POPMYIbI
pacyera  JJIEKTPUYECKOTO  COMPOTUBIEHUS  NPU  [OCIEAOBATEIbHOM |
HapajieIbHOM COCAMHEHUH MPOBOJHHUKOB): HA OCHOBE aHAJIM3a YCJIOBHUS 3a/a4d
3aIUCHIBAaTh KPAaTKOE YCJIOBUE, BBIACTATh (U3WYECKUE BEIMYUHBI, 3aKOHBI U
Gopmysbl, HEOOXOAUMBIE HJISi €€ PELICHHS, MPOBOIUTH PACUYEThl M OLIEHUBATH
pealbHOCTDb MOTYYSHHOTO 3HaUCHUS (PU3NUECKON BEIIUYHHBI.

BbINYCKHUK MOJTYYUT BO3MOKHOCTh HAYYHThCH:

- UCIIONIB30BaTh 3HAHUS 00 JIEKTPOMATHUTHBIX SIBJICHUSAX B MOBCEAHEBHON >KU3HU
IUIsl o0ecriedeHus: 0e30MacHOCTH MpU OOpaleHuH ¢ TpUOOpamMu U TEXHUYECKUMU
YCTPONCTBaMH, JJIi COXPAHEHHS 3/I0POBbS M COOIIONEHUS HOPM IKOJIOTMYECKOTO
MOBEEHUSI B  OKpY)XKalIled cpeae; NPUBOAUTH  MPUMEPHI  BIUSHUA
AIIEKTPOMArHUTHBIX U3TyYEHUI Ha )KUBbIE OPTraHU3MBI;

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

- HCIIONIb30BaTh IPUEMBbl TOCTPOEHUS (U3MUECKHX MOJIENeH, IMoucKa H
(OopMYIUPOBKU JTOKA3aTENbCTB BBIABUHYTHIX TMIIOTE3 U TEOPETUYECKUX BHIBOJOB
Ha OCHOBE SMITUPUYECKH YCTAHOBJIECHHBIX (PaKTOB;

- HaxOJUTh AJCKBAaTHYIO MPEAJIOKEHHON 3ajaue (PU3HUECKYI0 MOJIENb, pa3peliaTh
npobseMy Kak Ha OCHOBE MMEIOIIMXCSI 3HAHUN 00 AIIEKTPOMArHUTHBIX SIBICHUAX C
MCIIONb30BaHMEM MAaTEMaTHMYeCKOro ammapara, Tak W TMPH TOMOIIM METOIOB
OLICHKH.

KBanToBbI€e siBJ1eHHsA. BbINYCKHUK HAYYHTCS:

- pacro3HaBaTh KBAaHTOBLIC SBJICHUS M OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHHUM
OCHOBHBIE CBOICTBA WM YCIOBHS MPOTEKAHUS JTUX SIBICHUI: €CTeCTBEHHAs U
UCKYCCTBEHHAsl PaJln0-aKTHUBHOCTb, O -, B - U Y - U3Iy4YEHUsS, BOSHUKHOBEHUE
JMHENYaToro CIeKTpa U3yyeHus aToMa;

- ONMCHIBaTh M3YUYEHHbIE KBAHTOBBIC SIBJICHUS, UCIIOIb3Yys (PU3NUECKUE BEIMUNHBI:
MaccOBO€ YHUCIIO, 3apsAI0BOE YHUCIIO0, IEPUO/] MoNypacnaa, YHeprust (OTOHOB; MpU
OMHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJIb3YEMBIX BEIHYUH,
uX O00O3HaueHUsT M EAUHUIIBI M3MEPEHHUsS; HAXOOUTh (OPMYIbI, CBS3BIBAIOIINE
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 COXPAHEHHWS MAacCOBOTO YHUCIA, 3aKOHOMEPHOCTH W3IIyYeHUs W
TIOTJIONIEHUSI CBETa aTOMOM, TPU 3TOM pa3jinyaTh CIOBECHYIO (HOPMYTHUPOBKY
3aKOHa M €T0 MaTeMaTH4eCKOe BhIPaKCHNUE;

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

- MIPUBOJIUTH MPUMEPHI MPOSBICHUS B NMPUPOJE U MPAKTUUYECKOTO MCIOIH30BAHMS
PaZMOaKTUBHOCTH, JEPHBIX U TEPMOSIEPHBIX PEAKLU, CIIEKTPaJIbHOTO aHAIN3A.
BbINYCKHHMK MOJIYYUT BO3MOKHOCTH HAYUYMTHCS



- UCMOJb30BATh MOJYYECHHbIE 3HAHUSA B MOBCEAHEBHON KM3HU MPU OOpALICHUH C
npubOpaMyl U TEXHUYECKUMH YCTPOHCTBaMHU (CUETUYMK HOHHU3UPYIOUIUX YACTHIL,
JIO3UMETp), A COXPAHEHUS 3A0POBbS U COOMIONEHHS HOPM AKOJIOTUYECKOTO
TIOBEZICHUS B OKPYKAIOILEH cperie;

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

- TMPHUBOAMTH MPHUMEPHl BIMAHUSA PAJAUOAKTUBHBIX W3IyYCHHH 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
UCIIOJIb30BaHMs YIPABISIEMOT0 TEPMOSIEPHOIO CHHTE3A.

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 MEXIY IeTMOLUEHTPUYECKON U T€OLEHTPUYECKON CUCTEMaMHU
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
KapTOi 3B€3THOTO HeOa MpU HAOIIOAECHUIX 3BE3JHOTO 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 kaacc - 68 4

Du3MKa 1 ee poJib B IO3HAHUHU OKPYKAKIIEro MUpa - 4 yaca

®usuka — Hayka o npupone. Pusndeckue sBiaeHUA. OU3NYECKUE CBOMCTBA TEIL
HaOntonenne u onucanue Quiznueckux sBieHU. Du3nueckue BEJIMYUHBI.
N3mepenust pu3nyeckux BETWYUH: JIMHBI, BpEeMEHH, TeMiiepatypbl. Ouznueckue
npubopsl. MexayHapoaHass cUCTEMa €IWHUIl. TOYHOCTh U TOTPEIIHOCTh
n3MepeHnil. Gu3nka U TEXHUKA.

®ponTanbHas aboparopHas padoTa:

1.OnpeneneHue MeHbI JSICHUS U3MEPUTEIHHOTO MpUOopa.

IlepBoHaya/ibHBbIE CBEJIEHUA O CTPOCHUM BellecTBa - 6 yaca

Crpoenue BemiectBa. ONBITHL, JOKAa3bIBAIOIIME AaTOMHOE CTPOCHHE BEIIECTBA.
TemnnoBoe ABHKEHHE aTOMOB M MoJieKyld. bpoyHoBckoe aBmxkenue. duddysus B
rasax, JKHJIKOCTAX M TBEPABIX TeNax. B3anMoAeNCTBUME YACTHUI[ BEIIECTBA.
ArperatHbie COCTOSHUSA BemiecTBa. MoJiesid CTPOEHUs TBEPABIX TN, JKUAKOCTEH U
razoB. OOBbSCHEHHE CBOWMCTB Ta30B, XHUIAKOCTEM M TBEPJBIX TEJI Ha OCHOBE
MOJIEKYJISIPHO-KUHETUYECKUX MPEICTABICHUIA.



®ponTanpHas saboparopHas padoTa:

2. OnpenesieHue pa3MepoB MajbIX TEIl.

B3anmoneiicTBue Tea - 23 yaca

Mexannueckoe nsuxkenue. Tpaekropus. [Iyre. PaBHOMEpHOE U HEpaBHOMEpPHOE
nexenue. Ckopocth. ['paduku 3aBUCUMOCTH TYTH W MOJIYJS CKOPOCTH OT
BpemeHu JBuxkeHus. Muepuus. MueptHOCTh Ten. B3aumopercrBue ten. Macca
tena. M3mepenue maccel tena. [InotHocTs BenjectBa. Cuna. Cuna tskectu. Cuna
ynpyroctd. 3akoH ['yka. Bec Ttena. CBa3b MeXay CUION TSKECTU U MAcCOM Tena.
Cuna TsoKecTM Ha Jpyrux IaHerax. Jlunamomerp. CriokeHWe JBYX CHI,
HaIlpaBJIEHHBIX M0 OJAHOW mpsAMoil. PaBHonelcTByromas aByx cui. Cuia TpeHus.
®uznueckas npupoa HedecHbIX Ted COIHEYHON CUCTEMBI.

®poHTaIBHBIC TA00PATOPHEIE PAOOTHI:

3.13mepenne macchl Tena Ha pbIYaKHbBIX BECAX.

4 N3mepenue oobEMa Tena.

5.0mnpezenenne IIOTHOCTH TBEPAOTO TENA.

6.I'pagynpoBanne NpyKUHBI U U3MEPEHUE CHII TUHAMOMETPOM.

7.I3MepeHue CWIBI TPEHHUS C TIOMOIIBIO THHAMOMETPA.

JlaByieHue TBEPABIX TeJI, ;KUAKOCTEH U ra3os - 21 yac

Hasnenue. [laBnenue TBEPAbIX Ten. JlaBnenue raza. OObsCHEHHUE NaBleHUS rasa
Ha OCHOBE MOJEKYJSIPHO-KMHETHUECKUX mnpencrasieHui. l[lepenadya paBieHuUs
razamu u xugakoctamu. 3akoH [lackans. Coobmiatomuecst cocyasl. ATMochepHoe
naBieHue. Metoasl u3MepeHus: aTMocepHoro aaBieHus. bapomerp, MaHoMeETp,
MTOPIHEBOM JKHUJKOCTHBIM HAcoC. 3aKOH Apxumena. YCIOBHS IUIABAHUS TelL
Bosnyxomnnasanue.

OpoHTaIbHBIC JTA0OPATOPHBIE PAOOTHI:

8. OmnpeneneHre BBITAIKUBAIONIEH CHJIbL, JEHUCTBYIOUIEM Ha IOIPYXEHHOE B
KUIKOCTBH TEJIO.

9. BoIsicHEeHHE YCJIOBUH IJIAaBAaHUS TeJa B )KUIKOCTH.

PaGora u MmomHoCTh. JHeprus - 14 yacon

Mexannueckass padora. MomHocTh. [IpocThie MexaHu3mbl. MOMEHT CHIIBI.
VYcnoBuss paBHOBEcHs pblyara. «30JIOTOE IPABUIIO» MEXaHMKH. Buasl
paBHoBecusi. Koaddumuent mnonesnoro geictBus  (KIL). Oueprus.
[ToreHuManpHast 1 KUHETHYECKAs dHeprusd. IIpeBpalenre sHeprum.
OpoHTaIbHBIC JTA0OPATOPHBIE PAOOTHI:

10. BeIsicHeHue yclIOBUS paBHOBECHUS pblUara.

11. Onpenenenne KII/] npu nogséMe Tena Mo HaAKJIOHHOM IIOCKOCTH.

8 kiacc - 68 yacos

TemnoBble aABJIeHNus - 23 yaca

TeruioBoe aBuxkeHue. TermioBoe paBHOBecue. Temmeparypa. BHyTpeHHss
sHeprusa. PabGora wu Temnomepenada. TemmompoBogHOoCTh. KoHBekIus.
N3znyuenne. KonmuecTBO  TEmNOTHL.  YaenbHas  TEIUNIOEMKOCTh.  Pacuér
KOJIMYECTBA TEIJIOTHI MPH TermiaooOMeHe. 3aKOH COXpAaHEHUS YHEPTHU B MeXa-
HUYECKMX W  TEIJOBBIX  mpoueccax. IlmaBienne ©  OTBeplEBaHUE
KPUCTAJUIMYECKUX TEJ. YaenbHas TeIiora IuilaBlieHus. Mcnapenune wu



KoHAeHcanua. Kunenume. BunaxHOCTh  BO3Aayxa.  YaenbHas — TEmioTa
napooOpazoBanusi. OObsICHEHUE W3MEHEHHSI arperaTHOTrO COCTOSIHMS BellleCTBa
Ha OCHOBE MOJIEKYISIpHO-KHHETHYECKUX mnpenactapienuil. IlpeobpazoBanue
SHEPTrUM B TEIJIOBBIX MallWHaX. /[Burarenb BHyTpeHHero cropanus. IlapoBas
TypOuna. KIIJI  TemmoBoro  nBurarens.  DKOJOTMYECKHE  MPOOJIEMBI
M CIIOJIb30BaHUS TEILIOBBIX MAIWH.

®poHTaIbHbIE Ta00paATOPHBIE PaOOTHI:

1.CpaBHEHUE KOIMYECTB TEILIOTHI ITPU CMEIIMBAHUU BOJIBI PA3HON TEMIEPATYPBHI.
2. 3mepenue yaenbHON TeNI0EMKOCTH TBEPIOTO TEa.

3. M3mepeHne BIaKHOCTH BO3yXa.

DlleKTpU4YecKue siBjieHus - 29 yacos

Onextpuzauus Tei. J[Ba poaa aieKTpuyecKuX 3aps10B. Bzaumoneincraue
3apsKEHHBIX Tel. [[pOBOTHUKY, TUANEKTPUKU U TIOTYTPOBOIHUKHU. DIEKTPHUUECKOE
noJie. 3aKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsiaa. enMmMoCTs 3JEKTPUIECKOTO
3apsana. JnekTpoH. CtpoeHue aroma. DIIEKTpUYECKUI TOK. JlelicTBue
AIEKTPUYECKOTO TOJISI Ha SJIEKTPUYECKUE 3apsibl. ICTOUHMKYM TOKa.
Onexrpuueckas nemnb. Cuiia Toka. DIEKTPUYECKOE HAIPSLDKEHHUE. DIIEKTPUYECKOE
conpoTuBieHue. 3akoH OMa JUIsl yJacTKa MIEKTPUUECKON LEH.
[TocnenoBarenbHOE U MapalieIbHOE COEIMHEHNE MPOBOAHUKOB. PaboTa u
MOIIIHOCTb IEKTPUYECKOro Toka. 3akoH /xoyms — Jlenna. Konnencarop. [Ipasuiia
0€30MacHOCTH MpU pabOTe C ANEKTPONPUOOpAMHU.

®poHTanbHbIE JTaA0OpaTOpHbIE PabOTHI:

4. COopKa 3IEeKTPUUECKON LEMU U U3MEPEHUE CUIIbI TOKA B €€ pa3IMYHbIX
y4acTKaXx.

5. 3mepeHne HanpsKeHHs Ha pa3jIMyHbIX YYaCTKAX EKTPUUYECKON LETIH.

6. PerynupoBaHue CUJIbI TOKa PEOCTATOM.

7. I3mepeHne conpOoTUBIIEHNS IPOBOIHUKA IPU IOMOIIU aMIIEPMETPa U
BOJITMETPA.

8. 3sMepenune MOIIHOCTH U PabOThI TOKA B AJIEKTPUUYECKOM JIaMIie.
JJIEKTPOMATHUTHBIE SIBJICHUS - 5 4acoB

OnbiT Dpcrena. MaruutHoe nosie. MarauTHOE 1oJie NpsIMOro Toka. MarHuTHoe
1oJIe KaTylku ¢ TOKOM. [locTostHHbIE MarHUTHL. MarHUTHOE MOJIE€ TOCTOSTHHBIX
MarauToB. MarautHoe nozie 3emin. B3aumoseiictBue MarauToB. [leiicTBue
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI JTBUTATEITb.
®poHTanbHbIE JTaA0OpaTOpHbIE PabOTHI:

9. COopka ANIeKTpOMAarHiTa 1 UCIbITAHUE €ro ICUCTBUS.

10. M3ydeHue 31eKTpUIEeCKOro JBUTATENsl TOCTOSTHHOTO TOKa (Ha MOJIENN).
CgeToBble siBjIeHud - 11 4

HNcrounuku cBera. IIpsamonuHeriHOoe pacnpocTpaHeHue cBera. Buaumoe
nBUXKeHHE cBeTwi. OTpakeHHe CBeTa. 3aKOH OTpakeHus cBeTa. JIMH3HI.
dokycHoe paccTogHue JAUH3bL. OnTHueckass cuiaa JuH3bL. M300pakenus,
JaBaeMble JTMH30M. [1a3 kak ontudeckas cucrema. OnTudeckue npuodophl.
®poHTaIbHBIE TA00OpAaTOPHBIE PAOOTHI:

11. TTomyuerune n300paxeHust IPU TTOMOIIH JINH3BI.



9 kiacc - 102 yaca

3aK0HBI B3aUMO/AEHCTBHA U ABHKeHHd TeJ - 34 yaca

Marepuanbnas Touka. Cucrema orcu€ra. Ilepememenune. CKOpocTh
IPSAMOJIMHEMHOTO PaBHOMEPHOTO JBUKECHHUS. [IpssmonuHeitHoe
PaBHOYCKOPEHHOE IBUKEHHUE: MTHOBEHHas CKOPOCTb, YCKOpEHHUE,
nepemMelieHue. ['paduku 3aBUCUMOCTH KMHEMATUYECKUX BEJIMYMH OT BPEMEHU
IpU PABHOMEPHOM M PAaBHOYCKOPEHHOM JBWKEHUU. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBWKEHUA. [eoneHTpuuecKkass U TeIUOLECHTPUYECKAsT CHUCTEMBI
mupa. HWuepumanbHas cucrema oTcuéra. 3akoHsl Hpiorona. CsobOomHoe
nageHue. HeBecoMocTh. 3akoH BCEMHUPHOTO TIroreHusa. VckyccTBeHHbIE
cnyTHUKH 3emuu. HWwmnynbc. 3aKkoH COXpaHEHUs UMIyJbca. PeakTuBHOE
JBUKEHHUE.

®poHTaIbHBIC TA00PATOPHBIE PAOOTHI:

1. UccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS 0€3 HayaIbHOW CKOPOCTH.

2. 3mepenue yckopeHUs: CBOOOIHOTO TaJICHUS.

MexaHu4yecKue KoJie0aHUs M BOJIHBI. 3BYK - 15 yacoB

Konebarenrnoe npuxenue. Konebanusi rpy3za Ha npyxuHe. CBoOomHbIE
kosieOanusi. KonebarenbHas cucrema. MasTHUK. AMIUTUTYAA, IEPUOJ, YacTOTa
kosieOanuii. ['apmonHuueckue konebanus. [lpeBpamienue sSHeprum Mpu
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 €€ pachupoCTpaHEHHUsT U TNEpPUOAOM (YacTOTON). 3BYKOBBIE BOJIHBI.
Cxopoctb 3ByKa. BeicoTa, TeMOp ¥ rpOMKOCTH 3ByKa. DX0. 3BYKOBOW pE30HAHC.
NuTepdepenuns 3ByKa.

®dpoHTasibHas JabopaTopHas padbora:

3. UccnenoBanue 3aBUCHUMOCTH T€pUOAa U YACTOThI CBOOOJHBIX KOJIeOaHUM
MasiTHUKA OT JIUJIMHBI €0 HUTH.

JJIeKTPOMATrHUTHOE MoJie - 25 yacoB

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 Jlenna. SIBnenue caMOMHIYKIHH.
[Tepemennsiii Tok. ['enepatop nmepemenHoro Toka. [IpeodbpazoBaHusi IHEPrUU B
anekTporeHeparopax. Tpancopmarop. Ilepenaya snexkTpuyeckoil sHEpruv Ha
paccTosiHhE. DJIEKTPOMArHUTHOE MOJIE. DIEKTPOMArHUTHbIE BOJIHBI. CKOPOCTH
pacupocTpaHeHHs DJEKTPOMArHUTHBIX BOJH. BiusHue >3IeKTPOMarHUTHBIX
U3JIydeHU Ha >kuBblie opraHu3mbl. Konaencarop. KosebaTenbHBIN KOHTYD.
[Tonydyenne SIEKTPOMArHUTHBIX KoyieOaHuit. [lpuHIUNBI pagvoCBA3U |
teneBuAcHus. VHTepdepeHmnus cBeTa. DIEKTPOMAarHUTHAs NPUPOJA CBeETa.
[Ipenomnenue ceera. [lokazarens npenomiienus. ucnepcus cera. LiBera temn.
Cnektporpad M CHEKTPOCKOMN. THIBI ONTUYECKHX CHEKTpPoB. CHEKTpalbHBIN
a"Hanu3. Ilommomenne w wucnyckaHue cBera aromamu. IllpoucxoxaeHne
JINHEHUYATBIX CIIEKTPOB.



®ponTanbHbIE T1a00PATOPHBIE PAOOTHI:

4. N3ydyeHue sABIEHUS DIEKTPOMArHUTHON MHAYKIIHH.

5. HabnroneHnue CrjaonIHOTO U JMHEWYAThIX CIIEKTPOB UCITYCKAHMUS.

Crtpoenne atoma 1 aTOMHOTO siApa - 20 yacos

PannoakTUBHOCTh KaK CBHUJIETENIBCTBO CJIOXKHOTO CTPOCHHUS aToMOB. Anbda-,
O6eta- u ramma-usnydenus. OnbiTel Pesepdopna. Snepnas momens aroma.
PagmoakTuBHBIE mNpeBpaileHuss aTOMHBIX saep. CoXpaHEHHE 3apsAIoBOTO H
MacCOBOTO YMCENl OpU SAEPHBIX peaKUHUsAX. OKCIHEPUMEHTAJbHBIE METObI
uccaenoBanus 4vactull. IIpoToOHHO-HEWTpOHHAss Mmoxenb sapa. Pu3ndecKuu
CMBICJI 3apsii0oBOro M maccoBoro uucen. M3zoromsl. IlpaBuna cmemenus ans
anb(a- u 6eTa-pacnaga IpH AIEPHBIX PEAKIUIX. DHEPTHS CBSI3U YACTHIL B SAPE.
Jenenue simep ypana. llenHast peakuus. SnepHasi sHEpreTUKa. JKOJIOTHYECKUE
npoOjemMbl  pabOTBl  aTOMHBIX dnekTpoctaHiuil. Jlosumerpus. Ilepuoa
noiypacrnaaa. 3akOH pPaJuOaKTUBHOIO pacnaja. BiusHue paavMoakTHUBHBIX
U3JIyYCHH Ha >KMBbIE OpraHu3Mbl. TepmosiaepHas peakuus. Mcrounukn
sHeprum CoJiHIIa U 3BE3.

®poHTaNbHBIE Ta00PATOPHBIE PaOOTHI:

6. I3mepeHue ecTeCTBEHHOIO pagualioOHHOTO (POHA JO3UMETPOM.

7. VI3yuenue neneHus sapa aroma ypaHa no gpororpaduu Tpekos.

8. OueHka nepuona nojiypacraaa Haxo[sAIUXCsl B BO3JyXe IMPOAYKTOB pacmana
rasza pajoHa.

9. U3yuyeHue TpeKoB 3apsKEHHBIX YaCTHULL 10 TOTOBBIM (POTOTrpadusim.
Crpoenue u 3Bosonus Beesennoi - S yacos

CocraB, ctpoeHue u npoucxoxjaeHue ConmHeuyHou cucteMsl. [lmaneTsl u Mambie
tena ConHedHol cuctembl. CTpoeHue, u3nydeHue u 3Boaonns CosiHIa U 3BE3.
Ctpoenue u 3Bontonus BeeneHHOM.

HNTorosoe moBropenue — 3 yaca

Pacnpenenenue yueOHbIX 4acOB padovyeil NIPOrpaMMbl B COOTBETCTBHH C
y4eOHBbIM IJIAHOM

KonuuecTBo yacoB

No  |Coneprxanue (pa3aensl, aBTOpCKa pabouas

reMbl) porpamMma nporpaMmma
7 8 9 7 8 9

du3uKa u ee posib B

] [mO3HaHMM OKPYKAIOIIETO 4 4
MUpa

5 [lepBoHa4YaIbHBIE CBEIACHUS O 6 6
CTPOCHUU BEIIECTBA

3 |B3aumoneicTBre Tel 23 23

4 I[aBJIeHI/IeuTBépI[BIX TEJl, 21 1
PKMJIKOCTEH M Ta30B

5 |Pabora momHOCTh. JHeprust | 13 14

6 (TerioBBIE ABJICHUS 23 23




7 [DneKTpUUYECKUE SIBICHUS 29 29

8 [InmeKTpoMarHuTHbIC SIBJICHUS 5 5

9 |CBeTOBBIE SIBIEHUS 10 11

10 3aKOHBI B3aUMOJICHCTBUS U 34 34
ITBVDKCHUS TEJ

1 MexaHnudeckue kojie0aHust u 15 15
BOJIHBI. 3BYK

12 [DnexTpoMarHuTHOE MoJie 25 25

13 CrtpoeHue aroMa U aTOMHOTO 20 20
s7Ipa

14 CrpoeHnue M DBOITIOLHA 5 5
Bcenennoit

15 [MroroBoe NoBTOpEHHE 6 3

16 [Pe3epBHOE Bpems 3 3 - - - -
Wroro: 70 70 105 68 68 102

Pe3epBHble yachl B 7 1 § kinaccax (34) He UCIIONIB3YIOTCS B paboueli mporpamme,
T.K. aBTOPCKas MporpaMMa paccuutana Ha 35 yueOHbIX Helenb (2 4 B HEJIEIIO,
704), a B yueOHOM TuTaHe MIKOJIBI 34 yueOHbIe Heenu (2 4 B Henento, 68 4). B 9
KJIacce B aBTOPCKOM mporpamme 35 yueOHbIX Henenb (3 u B Hepenmo, 1054), a B
y4eOHOM IUTaHe WKoJbl 34 yueOHble Heaenu (3 4 B Heaenmo, 102 v), mosToMy Ha
WTOTOBOE TIOBTOPEHHE Kypca OTBOAUTCS 3 Haca.

3. Temarnueckoe IJIAHUPOBaAHUE

7 KJaace
o OcHoBHBIE BH/bI JeATEILHOCTH OcHoBHbBIE
Pa3agennl S Tembi 00y4arommxcs HANPaBJICHUSA
NPorpamMmbl g (Ha ypoBHe YHHBEpPCAJIbHBIX BOCIHMTATEJIbLHOM
'g y4eOHBIX J1eiicTBHI) JeATeJIbHOCTH
=
1. Beenenue |4 Brenenue HaGmronats 1 onuceiBaTh MMaTPUOTUUIECKOE
(busnueckue sBICHUS. BOCIIUTaHHE U
VYyacTBOBaTh B 00CYX/I€HUU ¢dbopMupoBaHue
SIBIICHUS MTAJCHUS TEJI Ha 3€MITIO. POCCHICKOMN
Bricka3pIBaTh THIOTE3HI, HJICHTHYHOCTH,
MPEANOIOKEHUS, 3CTETUYECKOS
Ornpenensarts HeHy JAeICHUs BOCITHUTAHHE,
KBl TpUOOopa, MOTPEITHOCTh LIEHHOCTU
W3MEPEHHS. Hay4IHOTO
[TpoBonuTh HAOMIONEHUS IMO3HAHUS,
(hbU3UYECKUX SBIICHUI; U3MEPATh | TPYIOBOE
(u3nYecKre BeTUYHUHBIL: BOCIIUTaHHE U
paccTosiHUE, POMEXKYTOK npodeccuoHanbH

BpPEMCHU, TCMIICPATYPY.

oc
CaMOOIIPEACTICHU
C




2. 6 [TepBonauan | HaGmronats 1 OOBSICHATH SIBICHWE | [ICHHOCTH
IlepBoHauanb bHBIE QG dy3un. HAy4HOI'O
HbIE CBEJICHUS O | BBINOMHATH ONBITHI 11O MTO3HAHUS,
CBEJICHUS O CTPOEHUH O00HapYXEHUIO ACUCTBUS CHUII TPYZLOBOE
CTPOCHUHU BELLECTBA MOJIEKYJISIPHOTO MPUTSKEHUS. BOCIIUTAHUE U
BELIECTBA OOBSICHATH CBOWCTBA r'a30B, npodeccuoHaIbH
KUJKOCTEN U TBEPIBIX TEJ HA oe
OCHOBE aTOMHOI TEOPUH CaMOOIIPEEIIEHU
CTPOEHHS BEIIECTBA. €, 9KOJIOTHYECKOE
BOCIIUTaHHE
3. 23 1. PaccuntsiBaTh NyTh U CKOPOCTH LIEHHOCTH
B3anmopneiict Mexanudec | Tena pyu paBHOMEPHOM Hay4HOI'0
BUSI Tl KO€ MPSMOJIMHEHOM JIBUKEHUU. MTO3HAHUS,
newxkenue | [lpencraBnars pe3yibTaTsl TPYZLOBOE
2. W3MEPEHUM U BBIYMCICHUH B BUJI€ | BOCIIUTAHUE U
[TnotHOCTH | Tabmui u rpadukoB. OnpenensaTs | mpodeccuoHaIbH
3. Cuisbl IyTh, IPOMJCHHBIN 3a JaHHBIN oe
MIPOMEKYTOK BPEMEHH, CaMOOIIPEEIICHU
Y CKOPOCTH TeJa Mo rpaduky €, 9KOJIOTHYECKOE
3aBUCHUMOCTH IIyTH PABHOMEPHOI'O | BOCIIUTAHUE
JBUKEHUS OT BpeMeHU. M3MepsaTh
Maccy Tela, INIOTHOCTh BELIECTBA.
HccnenoBark 3aBUCUMOCTD
YVIUIMHEHUS CTATBHOUM MPY>KUHBI
OT MPUJIOKEHHOU CUJIBI.
HccenenoBarb 3aBUCHUMOCTD  CHJIBI
TPEHUS CKOJIbKEHHUS OT IIOLIaIN
COIIPUKOCHOBEHUS TEJ U CUJIBI
HOPMAJIBHOTO JaBJIECHUSI.
N3MepATh CUIiTbl B3aMMOJICHCTBUSA
JIBYX TEJl.
4. NaBnenue |21 1. OOHapyXuBaTh CyIIECTBOBAaHUE LIEHHOCTHU
TBEpABIX TE, JlaBnenue arMoc(epHOro JaBlICHUS. HAy4HOT'O
JKUOKOCTEN U 2. OOBSICHATH TPUYUHBI TITABAHUS MMO3HAHWUA,
ra3oB Apxumenos | ten. U3mepsaTs cuity Apxumena. TPYZLOBOE
a cuna HccnenoBarp ycnoBus miiaBaHusl | BOCIIUTAHUE U
TEN. npodeccuoHalbH
oe
CaMOOIIPENEIICHN
€, KOJIOTHYECKOE
BOCITUTAHHE
5. PaGora u 13 1. Pabotau | WccnenoBars ycnoBus LIEHHOCTH
MOIIHOCTb. MOIIHOCTh | PAaBHOBECHUS phluara. Hay4YHOTO
OHeprus 2. Dueprust | M3mepsts paboTy CHUIIBI. [I03HaHUs,
N3mepsaTs momHOCTh. 3MepsATh | TpyzoBOE
KII/] Hak1OHHOM MJIOCKOCTH. BOCITUTAaHUE U
Boruncnate KII/I npocTsix npodeccuoHalbH
MEXaHH3MOB. oe
CaMOOIIPENEIICHN

€, OKOJIOTHYCCKOC
BOCIIMTAHHC




Htorosas 1 Hrtorosas BrimonasaTe yueOHbIC 3a/1aHMS, IEHHOCTU
KOHTPOJIbHAs KOHTPOJIbHA | TpeOyIOoIIie T1eMOHCTPAIIUU Hay4YHOTO
paborta sl pabota KOMITETCHIIUM, XapaKTEPU3YIOMIMUX | TO3HAHUS
€CTECTBEHHO — HAYYHYIO
rpaMOTHOCTb.
8 kiacce
1.TemnoBeie 23 1. HaOironars u3MeHenue [EHHOCTU
SIBJICHUS KonuuecTs | BHyTpeHHEHN 3HEPrun Hay4HOI'0
0 TEIUIOTHI | TeJia MPH TeIUIonepeaade u MMO3HAHM,
2. paboTe BHEIIHUX CHJL. JKOJIOTHYECKOE
Nsmenenune BOCIIUTaHHE
arperatHbix | MccrnenoBars siBjaeHue
COCTOSIHMH | TEIUIOOOMEHA MPU CMEITMBAHUH
BELIECTBA XOJIOJHOW U ropsiyeil BOJBI.

BbIuucisaTh KOJIMYECTBO TEIIOTHI
U yIEIbHYIO TEIJI0EMKOCTh
BEILECTBA [IPU TEIJIONEepeaaye.
N3mepsTs ynenpHyro
TEIJIOEMKOCTh BEIIECTBA.
N3mepsTs Temnory

IIJIABJICHUS JIbJIA.

Wccnenosare TemioBble CBOCTBA
napaduna. HaGmronars
W3MEHEHUs] BHYTPEHHEH SHEPTUU
BOJIbI B PE3Y/bTATE UCIIAPEHUS.
BbruncnsTh KOJIMYECTBO TETIOTHI
B IIPOIIECCaxX TEIUIONEpPEAAYH NpU
IUIABJIEHUU M KPUCTAJUIN3ALHH,
WCIIapEHUHU U KOHJICHCALINH.
BoruncnsTe ynenbHyro TEIioTy
IUTaBJICHUS U TapooOpa3oBaHuUs
BemecTsa. M3mMepsTh BIaKHOCTD
BO3/yXa 10 TOUKE POCHI.
OO6cyX)aarh SKOJTOTHYECKHE
MIOCJIEICTBUS IPUMEHEHUS
JIBUTATEIICd BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U
TUAPONIEKTPOCTAHIIMIM.




3. 29 1. JIIOJIaTh ABJICHUS AJIEKTPU3ALUN MaTPUOTUYECKOE
DJeKTpUUECK DneKkTpocTa | Te NpU CONPUKOCHOBEHUHU. BOCIIUTaHUE U
ue SIBJICHUS THKa OOBACHATD SBICHUS dbopmupoBanue
2. AIEKTPU3ALNHU TET U POCCUICKOU
DnekTpuue | B3aUMOJCHCTBHS JCKTPUUECKUX | UIEHTUYHOCTH,
CKas Llenlb | 3apsJI0B. LIEHHOCTH
3. Pabora u | UccnenoBars neicTBus Hay4HOIO
MOUIIHOCTb | 3JIEKTPUUECKOIO I10JI HA TeJla U3 | IIO3HAHMS,
TOKa MIPOBOJIHUKOB U TUAJIEKTPHUKOB. TPYIIOBOE
Coluparb U UCIIBITHIBATD BOCIIUTAHHUE U
AIIEKTPUYECKYIO LIETIb. npodeccuoHanbH
N3mepsTs cuity TOKa B oe
aneKkTpudeckon nenu. 3MepsaTs | camooripesiesieHu
HaIpspKEHUE Ha y4acTKe LEH. €, KOJIOTUYECKOE
N3mepsTh anekTpruueckoe BOCIIUTAHHE
COIIPOTHUBIICHUE.
Hccnenosars
CHJIBI TOKA B IIPOBOJJHUKE
OT HaNPsDKEHUS HA €ro KOHLAX.
N3mepsTh paboTy U MOLITHOCTD
JIEKTPUYECKOT0 TOKA.
BoruncnsaTe cuity Toka B
1enu, paboTy U MOITHOCTH
AIIEKTPUYECKOTO TOKA.
OOBACHATH SBJIEHUS HArPEBAHUS
MIPOBOJTHUKOB JIEKTPUUECKUM
TOKOM. 3HaTh U BBIIIOJIHATH
MpaBmia 6€30MaCHOCTH MPU
paboTte ¢ UCTOUHUKAMH
IIOCTOSIHHOTO TOKa.
4. Onextpo- |5 OnexTpo- OKCIEepUMEHTAIBHO U3y4aTh LIEHHOCTHU
MarHuTHbIE MarHUTHbIE | SIBIIEHUSI MArHUTHOTO Hay4HOT'O
SIBJICHUS SIBJICHUS B3auMozencTeus Tei. M3yuars MIO3HAHUS,
SIBJICHUSI HAMarHUYKMBaHUS TPYZIOBOE
BEILECTBA. BOCIIUTAHHE U
Hccnenosars neiicrteue npodeccuoHalbH
ANEKTPUUYECKOrO TOKA B IIPSIMOM | 0€
MIPOBOIHUKE HA MarHUTHYIO CaMOOIIPENEIICHN
ctpenky. OOHapyKuBaTh €, KOJIOTHYECKOE
NelCTBME MarHUTHOTO OJISI Ha BOCIIUTaHHE

MPOBOJHUK C TOKOM.
OO6HapyXuBarTh

MarHuTHOE B3aUMOJAECHCTBHUE
TOKOB. M3yuaTh npuHun
JIEVCTBUS AIEKTPOABUTATES.




5. CgeroBbie | 10 CBeToBbIE DKCIEpUMEHTAJIbHO U3y4aTh ACTETUYECKOE
SIBIICHUS SIBIICHUS SIBICHUE OTPAXKEHUSI CBETA. BOCIIUTAHHUE,
Uccnenosats cBoiicTBa HKOJIOTHYECKOE
n300paxeHus B 3epKaje. BOCITUTAHHUE,
N3mepsaTh GpokycHOE pacCTOSHHUE | SKOJIOTUYECKOE
cobuparomnieit TMH3HI. BOCITUTAHHE
[TonyuaTs n3obpaxenue ¢
MTOMOIIBIO0 COOMPAIOIIEH TUH3BI.
HaOGmronars siBjieHue qucrepcun
CBETA.
Wrorosas 1 Hrorosas BoinonusaTe yueOHble 3a/1aHus, LEHHOCTHU
KOHTPOJIbHAs KOHTpPOJIbHA | TPEOYyIOIINE IeMOHCTPAUU HAy4YHOTO
pabota s pabota KOMITETEHTHOCTEHH, MO3HAHUS
XapaKTePU3YIOIINX €CTECTBEHHO —
HAY4YHYIO TPaMOTHOCTb.
9 knacc
1. 3akoHbl 34 1. OcHoBBbl | PaccuuthiBaTh yTh U CKOPOCTH MaTPUOTUYECKOE
B3aUMOJICUCT KMHEMATHK | IPU PaBHOYCKOPEHHOM JIB)KEHUU | BOCIIUTAHHE U
BUA U u Tena. dbopmupoBanue
JIBH>KCHUS 2. OcHOBBI | M3MepsITh YCKOPEHHE CBOOOIHOTO | POCCUHCKON
Ten OUHaMHUKU | majgeHus. Onpenensirts UJCHTUYHOCTH,
3. UMnynbC | MpOMIEHHBIN TyTh U YCKOPEHUE 3CTETUYECKOE
JBUKEHUS TeJa Mo rpapuKy BOCIIUTAHHUE,
3aBUCUMOCTH CKOPOCTH LIEHHOCTHU
PaBHOYCKOPEHHOTO HAy4YHOTO
MPSIMOJIMHEMHOTO JIBWKEHUS Tela | MO3HAHMUS,
OT BPEMEHH. TPYIIOBOE
BreruucnsaTes yckopeHue Tena, BOCIIUTAHHE U
CHWJIBI, IEHCTBYIOLIUE HA TEJO, WK | podeccuoHanbH
Maccy Ha OCHOBE BTOPOI'O 3aKOHa | 0€
HproToHa. DxcnepuMeHTanbHO CaMOOTIPEIEIICHH
HAaXOJIUTh PABHOIECHCTBYIOIIYIO e

JIBYX CHIL.
HccnenoBaTh 3aBHCUMOCTE CHIIEI
TPEHMS CKOJIbKEHUS OT TUIOLIAIN
CONPUKOCHOBEHUS TEJ U CHJIbI
HOPMAaJIBHOTO JaBJICHUSI.
N3MepATh CUIiTbl B3aMMOJICHCTBUSA
JIBYX TEJl.

N3mepsTs crity BCEMHPHOTO
TATOTEHUS.

[IpumeHsATh 3aKOH COXpaHEHUS
HMITYJIbCA JIJISl pacuera
pe3ynbTaTOB B3aMMOJICHCTBHS TE.




2. 15 1. OOBsICHATH TIpOLIeCcC KoeOaHui 3CTETUYECKOE
Mexanndeck Mexannuec | mastHuka. MccnemoBarn BOCIIMTaHME,
ue KonebaHus KM€ BOJIHBI | 3aBUCHMOCTb Iepuoja KosebaHuil | IEeHHOCTH
Y BOJIHBI. 2. MasTHHKA OT €ro JUIMHbI U HAy4YHOTO
3BYK. MexaHudec | aMIUTUTYIBI KOJIeOaHHUH. MO3HAHU4,
KHUE BOJIHBI. | BBIYMCIATH AJIMHY BOJHBI U JKOJIOTHYECKOE
3BYK. CKOpPOCTb PacipOCTpPaHEHHUS BOCIIUTAHHE
3BYKOBBIX BOJIH. MccienoBarh
3aKOHOMEPHOCTHU KoJjieOaHui
rpy3a Ha MpYy>KUHE.
OKCHEPUMEHTAIBHO ONPEIEIATh
TPAHMIIBI YACTOTHI CIBIIIMMBIX
3BYKOBBIX KOJICOAHHIA.
3. Onextpo- | 25 1. DKCIIEpUMEHTAIIBHO U3Yy4aTh NaTPUOTHUYECKOE
MarHuTHOE MarsuTtHOE | SIBJIE€HUS MarHUTHOTO BOCIIUTAHHE U
rnosue rnojue B3auMoznencTsus ten. M3yqars ¢dbopmupoBanue
2. DNeKTpo- | ABIEHUS HAMATHUYUBAHUSA pOocCcHuiiCKOi
MarHuTHble | BemiectBa. MccnenoBars neicTBUE | UIEHTUYHOCTH,
BOJIHBI EKTPUUECKOrO TOKa B IPSIMOM LEHHOCTHU
MIPOBOJTHUKE Ha MarHUTHYIO HAy4YHOTO
cTpenky. OOHapyKUBaTh MMO3HAHUS,
JIEHCTBUE MarHUTHOTO MOJIS Ha TPYyIOBOE
MIPOBOJHUK C TOKOM. BOCIIUTAHUE U
OO6napyxuBaTb MArHUTHOE npodeccuoHaIbH
B3aUMOJECHCTBUE TOKOB. M3yuars | o€
MIPUHLAI JEUCTBUS CaMOOIIpeAeIICHU
ANEKTPOABUTATEIA. €, 9KOJIOTHYECKOE
BOCITUTAHUE
4. Crpoenne | 20 1. N3MmepaTh sneMeHTapHbII rpak1aHCKOE
aromMa u Crpoenue ANEKTPUUECKUN 3apsI. BOCITUTAHHE,
aTOMHOTO aroma Habmronars nuHeivyarsie CeKTphl | MaTPUOTHUECKOE
saapa 2. AtomHoe | uznydenus. Habmonare Tpeku BOCIIUTAHUE U
SIPO anbQa-yacTHIl B Kamepe dbopmupoBaHue
Bunibcona. O6cyxaarh mpoOieMbl | pOCCUUCKOM
BIIMSIHUSI paI1OaKTUBHBIX UJIEHTUYHOCTH,
M3JIYYCHHUH Ha )KUBBIE OPTaHU3MBI. | ICHHOCTH
Hay4YHOTO
MMO3HAHUS,
JKOJIOTHYECKOE
BOCITUTAHHE
5. Crpoenue |5 Crpoenue u | Habmrogats u mpuBOAUTH ACTETUYECKOE
Y SBOJTIOIHUS SBOJIIOIUSA | IPUMEPHI U3MEHEHHS BHUIA BOCITUTAHHE,
Bcenennon Bcenennoii | 3Be3gHOrO HeOa B TeUEHUE LIEHHOCTH
CYTOK. Hay4IHOTO
CpaBHMBaTh MIaHETHl 3€MHOMN MO3HAHUS,
TPYIIBI; TNIAHETHI-TUTAHTHI. IKOJIOTHYECKOE
OObsCHATH GpU3HYECKIE BOCIIUTAHHE

MPOIIECCHI, TPOUCXOSIINEC B
HeJpax 3Be3.




6. 2 O6o6marom | [TppmeHeHNE TTOTYIEHHBIX IIEHHOCTH
Ob6o06marome ee 3HaHUH 11 HAyYHOTO HAy4HOTO
€ TIOBTOpPEHHE MOBTOPEHUE | OOBICHEHHS (PU3HUCCKUX MMO3HAHU,
SIBJICHUU B OKPY>KaroIIeH NpUpoie | TpyAoBOE
M MIOBCEIHEBHOM KNU3HM, a TAK)KE | BOCIUTAHUE U
BbISIBIICHHE (DU3MYECKUX OCHOB npodeccuoHaIbH
pslla COBPEMEHHBIX TEXHOJIOTHUH. | O€
CaMOOTIPEICIICHH
€, DKOJIOTMYECKOE
BOCIIUTAHHEC
Hrorosas 1 Hrorosas BrinonasaTe yueOHbIC 3a1aHMS, IIEHHOCTH
KOHTPOJIbHAs KOHTpPOJIbHA | TPEeOyIOIINE IeMOHCTPAUU HAy4YHOTO
paborta sl paboTta KOMIIETEHTHOCTEH, MO3HAHUSA
XapaKTePU3YIOIINX
€CTEeCTBCHHOHAYYHYIO
TPAaMOTHOCTb.
Pemare pacuérnsie 3a1aun, B TOM
YUCJIE MPEATOoararonme
HCIIONIb30BaHUEe (DU3UICCKOM
MOJICIIH ¥ OCHOBaHHBIC Ha
COZIEP’KaHUH PA3IMYHBIX
pasnesnoB Kypca (pu3ukm.
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
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