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1.IlnanupyemMbl pe3yJabTaThl 0CBOEHUS] Y4eOHOTI'0 NpeaMeTa
JINYHOCTHBIE Pe3yJIbTATHI

1. I'pasxccoanckoe eocnumanue u HpagcmeeHHoOe 0CNUMAHUE Oemeil Ha
OCHO8€ pOCCUICKUX MPAOUUUOHHBIX UEHHOCm el

- TOTOBHOCTb K AaKTHBHOMY YYacTHIO B OOCYXIEHHUH OOIIECTBEHHO-
3HAUYMMBIX M ATHUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JTOCTHXKEHUM (PU3KKHY;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIOB B JEATEIBHOCTH
YYEHOTO.

2. Ilampuomuueckoe  6ocnumanue u QGopmuposanue poccuiickou
UOEHMUYHOCIU:

- IPOSIBJICHUE HHTEpeca K MHCTOPUM W COBPEMEHHOMY COCTOSHUIO
pPOCCUNCKON (PU3UUECKON HAYKH;

- LICHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB.

3. /Jlyxoenoe u HpaecmeeHnHoe eocnumanue Oemeil HA OCHOe
POCCUliCKUX mpaouyuOHHbIX YEHHOCmell:

- OCO3HAHHUE COLMAJIbHBIX HOPM M MpaBUJI MEXKIUYHOCTHBIX OTHOUIEHUH B
KOJUIEKTUBE, TOTOBHOCTb K pPa3HOOOPa3HOMl COBMECTHOW JEATEIBHOCTH IPHU
BBITIOJIHEHUU Y4€OHBIX, MO3HABATEIbHBIX 3aJ]]a4, BBIMIOJHEHUU HKCIIEPUMEHTOB,
CO3/JaHMM  Y4€OHBIX TMPOEKTOB, CTPEMJIEHME K  B3aUMOIOHHMAHUIO U
B3aMMOIIOMOUIH B MPOLIECCE ITON YUEOHOH 1eATEIbHOCTH;

- TOTOBHOCTH OLIEHMBATH CBOE IOBEJECHUE U MOCTYNKU CBOMX TOBAPUIIEH C
NO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
IIOCTYIIKOB.

4. dcmemuueckoe éocnumanue:

- BOCIIPUATHE ICTETUUECKUX KaueCTB (PU3MUECKON HAYKU: €€ TapMOHUYHOIO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
5. llennocmu nayunozo no3Hanus:

- OCO3HaHWE LEHHOCTH (PU3NYECKOM HAyKH KaK MOLIHOTO WHCTPYMEHTa
IO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTABIISIOLIEH
KYJbTYPBHI;

- pa3BUTHE HAYYHOH J0OO03HATEIBHOCTH, HHTEPECAa K MCCIEI0BATEIbCKON
NEeATEIBbHOCTH.

6. @Du3uueckoe eocnumanue u hopmuposanue Kyapbmypvl 300p06bA:

- OCO3HAaHHE IIEHHOCTH Oe30macHoro oOpas3a >KM3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJ OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

- c(hopMHpPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO e Mpasa y APyroro 4yejaoBeKa.

(. Tpyooeoe socnumanue u npogheccuonanvrnoe camoonpeoenenue:
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- aKTHMBHO€ y4YacTHE B PEIICHUWU NPAKTUYECKUX 3aJad (B paMKaX CEMbH,
HIKOJIBI, TOpOJa, Kpasi) TEXHOJOTMYECKOW | COIMaJIbHOW HampaBJICHHOCTH,
TpeOYIOLIKX, B TOM YUCIE U PU3NYECKUX 3HAHUM;

- UHTEpeC K MPAKTUYECKOMY U3Y4YECHUIO ITpodeccuil, CBI3aHHbBIX ¢ (PUBUKOM.

8. Ikonozuueckoe socnumanue:

- OpHUCHTANUsS HA MPUMEHECHHE (M3MYECKUX 3HAHWHA JJIA PEIICHUS 337a4 B
0o0JacCTH  OKpY)KAroMIeH cpefpl, IUTAHUPOBAHUS TIOCTYNIKOB W OICHKA WX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

- OCO3HaHUE TI00AIBHOTO XapaKTepa HKOJOTUYECKUX MPOOJeM U MyTel ux
pelieHus.

9. Aoanmauyus ooOyuawowecoca K UIMEHAOWUMCA YCA0BUAMU
COUUANIbHOU U NPUPOOHOIL CPEObL:

- MOTPEOHOCTh BO B3aMMOJICUCTBUM IPHU BBIMOJHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

- TIOBBIIIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€pe3 IPaKTHYECKYIO
JIEATEIIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHWUA, B TOM YHUCIE
dbopMyIUpoOBaTh UACH, TOHATHUS, TUIIOTE3bI O GPU3UUECKUX 00BEKTAX U SABJICHUSX;

- 0CO3HaHue AePUIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

- TUIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (PHU3UUYECKHUX
3HAHUI;

- CTPEMJICHHE AaHaJIU3UPOBATh M BBISIBISATH B3aUMOCBSI3U  TPUPOJIBI,
oOIIECTBA U PKOHOMHKH, B TOM YHCJIE C UCTIOIB30BAHUEM (PU3UUYECKUX 3HAHUM.

MeTtanpeaMeTHbIe pe3yJbTaThl
Yuueepcanvnuvie noznasamenvnuie delicmeusn

1. Ba3zoevie n0cuueckue oelicmeusn:

- BBIABIIATP W XapaKTEPU30BaTh CYIICCTBCHHBIC TPH3HAKH OOBEKTOB
(s1BNIEHUI);

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUSI JIJIs
000011IeHNs U CPAaBHEHUS,;

- BBISBJIATH NMPUYUHHO-CICACTBEHHBIC CBS3M TPH W3YYCHUH (HUINICCKUX
SBJICHMA W TIPOILIECCOB; JeNiaTh BBIBOJBI C HCIOJIb30BAHUEM JECIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTAaTh THUIOTE3bl O  B3aMMOCBS3SIX
(U3UYCSCKUX BEIIMYHH,

- CaMOCTOSITEIbHO BBIOMpATh CHOCOO pemieHus y4deOHoW (U3ndecKoi
3alayu  (CpaBHCHHME HECKOJBKHX BapHaHTOB peIIeHUs, BBIOOp Hauboee
MOAXOJSAIIETO C YYETOM CAMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPHUEB).

2. ba3zoevie uccneooeamensckue oelicmeusi:

- KCTI0JI30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUN HHCTPYMEHT MTO3HAHUS;

- MPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY ILJIaHY OIIBIT, HECTIOXKHBIN
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PU3UUECKOTO SIBJICHUS;



-OLICHUBaTh Ha TNPUMEHUMOCTb U  JIOCTOBEPHOCTh  HMH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

- CaMOCTOSITENILHO (hOPMYIUPOBaTh 00OOIIEHUS U BBIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, OTbITA, UCCIICIOBAHNUS;

- NPOTHO3MPOBAaTh BO3MOYKHOE JaJbHEWIIEE pa3BUTHE (PUIUUECKUX
MPOIIECCOB, a TaKXK€ BBIABUTATh MPEANOJIOKEHUS 00 HMX pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

3. Paboma c ungpopmavueii:

- TIPUMEHSTH PA3JIMYHBIE METO/bI, MHCTPYMEHTHI U 3ampOChI P TIOUCKE U
ot6ope nHpOpMAIUH WK JAHHBIX C YUETOM MPEJIOKEHHON yueOHO# Ppu3ndecKoit
3aJlaui;

- aHaJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

- CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIBbHYIO (OPMY MPEACTABICHHUS
uHQOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKoil 1 UX KOMOUHAIUSIMU.

4.Ynueepcanvnuvie KoMMyHuKamugHvle 0eicmeus:
Obwenue:

- B XOJIe OOCyXJeHUs y4eOHOro Marepuala, pe3yJbTaToB Ja00OpaTOPHBIX
paboOT M TPOEKTOB 3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOMl TeMbl U
BBICKA3bIBAaTh WJCW, HAIlCJICHHbIE Ha peIIeHHEe 3a7aud W MOJAJep)KaHue
01aroxenaTeIbHOCTH OOIICHUS;

- COIOCTABJATH CBOM CYXACHHUS C CYXICHUSIMH JPYTHX YYaCTHHUKOB
nuanora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3UIIHM;

- BBIpaXkaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

- MyOJUYHO TIPEICTABIATh PE3YJIbTAThl BHIMOJTHEHHOTO (DU3MYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIEI0OBAHUS, IPOCKTA).

Coemecmnasn deamenbHocmsb (COMpPyOHUUECME0):

- IOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIUBHIYaTbHOMN
paboThI MPU PEIICHUH KOHKPETHOU (PU3NYeCcKOi poOIeMBbl;

- IPUHUMATH eI COBMECTHOW NIeATEIbHOCTH, OPTaHU30BBIBATH JEUCTBUS
no €€ JOCTHKEHHUIO: PacIpeiesiaTh POJiv, OOCYXJIaTh MPOLECCHl U PE3YJIbTAThI
COBMECTHOM paboThl; 0000111aTh MHEHUS] HECKOJIBKUX JIFOJIEH;

- BBITIOJTHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO pe3ysbTara To
CBOEMY HAIpaBJICHUI0O W KOOPAMHUPYS CBOMU JIEHCTBUS C JPYTHUMH HYICHAMH
KOMaH/IbI,

- OIICHMBATh KA4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSM,
CaMOCTOATENLHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHSI.

5.Yuueepcanwvnvie pecynamuensie oeiicmeusn
Camoopzanuzayus:

- BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX U YYCOHBIX CHUTYyaIUsIX, TPEOYIOMUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

- OpHEHTHUPOBATHCS B PA3IMYHBIX TOJAXOJAX TPHHATHS PEIICHHM
(MHAMBUAYATBHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHAC PEIICHHS TPYIIION );
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- CAMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHUs] (PU3MUECKON 3aa4u UIIH
IlaHa MCCIENOBaHUA C YYETOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;

- IeJIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camokoumpons (pegnekcusn):

- 1aBaTh aJICKBATHYIO OIICHKY CUTYaIlUU U TIpeJiaraTh MIaH €€ N3MCHEHUS;

-  OOBSACHATH TPUYUHBI JOCTWDKCHHS (HEHOCTWIKEHHUS) pe3yibhbTaToOB
NEeSATeTLHOCTH, JaBaTh OIIEHKY MIPHOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTHUBHI B JCATEIHHOCTH (B TOM YHCJIE B XOJ| BBITOJTHCHUS
(bU3MYECKOT0 HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
WU3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

- OILIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM.

IMOUUOHANLHBLIL UHMEITIEKM:

- CTaBUTH ceOsl HA MECTO JAPYTOro YeJIOBeKa B X0JI€ CIIOpa WU JAUCKYCCUH Ha

HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOTO.
Ilpunamue cedsa u opyzux:

- IPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelieHn: GU3NUEeCKUX 3a7a4 UK
B YTBEP)KJICHUSX HA HAyYHBIC TEMBI U TAKOE e TPABO JPYTOTO.

Ymenue u nasviku wikonvHukoe 6 pazeumuu ecmecmeéeHHO-HAYYHOU
dyukyuonanvHoll cpamomnocmu:

-ACTIONL30BaTh 3HAHUSA MO (U3UKE, XUMHH, OHWOJOTHH, DJKOJOTHH B
KU3HCHHBIX CUTYaIIHSX;

- pOopMyIHUPOBATH BHIBOJIBL;

- YMETh OIUCHIBATh, OOBSICHATH M MPOTHO3UPOBATH €CTECTBEHHOHAYUYHBIE
SIBJICHUS,

- 3HaTh ¥ IOHUMATh METO/Ibl HAYYHBIX UCCIICIOBAHUIA;

- IEPEUUCIIATH ABJICHUS, (aKThI, COOBITHSI;

- CpaBHUBATh OOBEKTHI, COOBITHS, (DAKTHI;

- XapaKkTepu30BaTh 0OBEKTHI, COOBITHUS, (DAKTHI;

- aHAJIM3UPOBATH COOBITHS, SIBICHUS U T.JI.;

- BUJIETHh CYTh IIPOOJIEMBI;

- COCTaBJISATh CXEMBI, TPa(UKH, KOHCIICKTHI, TUTAHBI U T.1I.

B dopmMupoBanuu ecTeCTBEHHO-HAYYHOW TPAMOTHOCTH OOJBIITYIO POJIb
CBITPAIOT TaKWE METOBI KaK:

- (u3nyecKuii SKCIIEPUMEHT;

- MCTO/J ITPOCKTOB,

- mpobJsIeMHOE OOyYEHHE.

PaGora ¢ Tekctamu (MOAYEpKUBAHME KIIOUEBBIX CJIOB, KOHTEKCTHOE
CMBICIIOBOE UTE€HHE B TEKCTAX 3aJaHUM, HAYYHBIX CTaThsX, Ouorpaduu y4€HbIX, B
ra3eTHBIX U KYPHAJIBHBIX CTAThSIX, MHCTPYKIUAX U T.]I).



Ilpeomemmnvie pesynomamul uzyyenusn Kypca puszuku 7 Knacca.

- WCMOJb30BAaTh TMOHATUA: (PU3NYECKHUE U XUMHUYECKHE SIBICHUS;
HaOJI0ICHUE, PKCIIEPUMEHT, MOJIEb, TUIIOTE3a; CAMHUIIBI (PU3MUECKUX BEITUYHH;
aTOM, MOJIEKyJla, AarperaTHble COCTOSHHMS BellecTBa (TBEpAOE, KUIKOE,
ra3oo0pa3Hoe); MEXaHWYEeCKOe JIBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEMHOE), TPAeKTOPHsI, paBHOJEHCTBYIOIMAsA Cui, AedopMarus (ynpyras,
IUTACTUYECKast), HEBECOMOCTb, COOOIAIOIITNECS COCY/IbI;

- paznuyaTh siBiaeHUS (nuddys3us; TErmIoBoe MBMIKEHWE YACTHI] BEIIECTBA,
PAaBHOMEPHOE JIBUYKEHUE, HEPABHOMEPHOE JBUKEHUE; MHEPLIUS; B3aUMOJICUCTBUE
TEJ; PaBHOBECHE TBEPABIX TEJI C 3aKPENJIEHHOM OCBHIO BpAIlCHHS; MEpenayda
JABJICHUSI TBEPABIMU TEJIaMH, XUAKOCTSIMU M ra3aMmu; atMoc(hepHOe IaBJICHUE;
IJIaBaHUE Ted; MPEBpAlllEHUE MEXaHUYECKON HSHEpruu) IO ONUCAHUI0 HUX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
bu3nUecKoe SIBICHHUE,

- pacrio3HaBaTh TIPOSIBIICHUE M3YyYEHHBIX (PU3UYECKUX SBJICHUHA B
OKPYXaIOIlleM MHUpPE, B TOM 4YHclie (U3UUECKUE SIBICHHUS B IMPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEXWUBOW MPUPOJIEC; NCUCTBUE
CUJIbI TPEHUS B IPUPOJIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO aBJICHUS Ha KUBOM
OpraHu3M; IUIaBaHUE pbIO;, pblYark B TEJE€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH
MPaKTUYECKYIO 33/1auy B yUeOHYI0, BBIJEIATh CYIIECTBEHHbBIE CBOMCTBA/ IPU3HAKU
(bU3HYECKUX SBJICHHUI;

- OMKCHIBATh U3YyUYCHHBIC CBOMCTBA TN U (DU3UYECKHUE SBJICHUS, UCIIOJB3YS
busnueckue BenuuMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMsl, IIyTh,
CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC TeJa, Cuja
TpeHUs, JaBieHue (TBEPAOro Tela, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MEXaHHUYecKass padoTa, MOIIHOCTh, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HUIIUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUYECKAas ¥ MOTEHIIUANIbHASL SHEPTHUS ); TIPU
OMMCAHUH TPABUJILHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEIWYUH,
uxX O0O0O3HAUCHUS W EIUHUII (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

- XapakTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIECHUS W MPOLECCHI,
WCIIOJIb3YsI TIpaBuJIa CIOKEHUS CUil (BOJIb OJHOM mpsiMoii), 3akoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30J0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHUYEeCKOW DSHEepruu; NpH 3TOM JaBaTh CJIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUUECKOE BHIPAKECHHE,

- OOBACHATH (PU3UYECKUE SBIIEHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CUTyalluii MPAKTUKO - OPUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
MPUYUHHO — CJICICTBCHHBIC CBS3U, CTPOUTH OOBSICHEHHE M3 1 - 2 JIOTMYECKHX
1aroB ¢ onopoit Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UUECKUX SIBICHUM, PU3NUECKUX
3aKOHA WJIU 3aKOHOMEPHOCTH;

- pemiaTh pacu€THble 3amauud B | — 2 JEUCTBHS, UCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBaIOIIME (PU3NUECKHE BEIWYMHBI: HAa OCHOBE aHaIW3a YCJIOBUS
3a/1aud 3alUChIBATh KPATKOE YCJIOBHUE, MOJCTABIATH (DU3UYECKHE BEJIMYUHBI B
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(dbopMysbl U IPOBOJIUTH PACUEThI, HAXOAUTH CIIPABOYHBIC JTAaHHBIE, HEOOXOIUMbBIE
JUIs pelleHUs 3ajad, OIEHMWBATh PEAJUCTUYHOCTh MOJYYEHHOH (U3MUecKoil
BEJIMYUHBI;

- pacmo3HaBaTh NPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh NpPU HOMOIIU
¢u3NYeCKuX METOAOB; B OIKMCAHUU MCCIEIOBAHUS BBIJCIATh IPOBEPSEMOE
NpENoioKeHne (TUIOTe3y), pasinuyaTh M HHTEPIPETHPOBATH IOTYYCHHBIN
pe3yabTaT, HAXOUTh OUTUOKH B XOJI€ OTIbITA, IEAaTh BEIBOJIBI 110 €T0 Pe3yIbTaTaM;

- TPOBOAMUTH OMBITHI MO HAOMIOACHUIO (QU3UYECKUX SBICHUA WIH
duznyeckux CBOMCTB Ted: (HOPMYIHPOBATH MPOBEPSEMBbIE MPEANOIOKEHUS,
coOupaTh yCTAaHOBKY U3 MPEII0KEHHOTO 000PYAOBaHNUS, 3aMMCHIBAThH XOJI OMbITA U
(bopMyIHpOBaTh BHIBOIKI;

- BBINOJHATH NPSMBIE H3MEPEHHUs DPACCTOSHUS, BPEMEHH, MAacChl Tela,
00bEMa, CHIIBI U TEMIEepaTypbl C HCIOJIb30BAHMEM AaHAJIOTOBBIX U LU(GPOBBIX
npuOOpOB; 3alKCHIBAaTh MOKa3aHUS MPUOOPOB € y4ETOM 3alaHHOM abCONIOTHOMN
NOTPEIIHOCTH U3MEPEHMUI;

- IPOBOJIUTH MCCIIEI0BAHNE 3aBUCUMOCTH OJHOM (PM3UYECKOIN BETUUUHBI OT
JIPYroi ¢ UCMONb30BAaHUEM MPSAMBIX U3MEPEHUM (3aBUCUMOCTH YT PAaBHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHHU ABIXKCHHUS Teja; CHIIBI TPEHHS CKOJIBXKEHHS OT
Beca TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHJIbI TPEHUS
OT TUIOIIATX COMPHUKOCHOBEHUS TeI; CHJIBI YIPYTOCTH OT YAJWHEHUS MPY>KUHBI,
BBITAJIKMBAIOIICH CHJIBI OT 00bEéMa TMOTpY)KEHHON YacTH Tela W OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TeJO; YCIOBUW ITUTABaHHs TEJ, YCJIOBHM paBHOBECHS pblyara u
OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHWU Y4E€OHOrO HCCIEA0BaHUsA, COOUpaTh
YCTAaHOBKY M  BBINOJHATH M3MEPEHHUs, CleAyd MpeJIOKEHHOMY IIJIaHy,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE TPEUIOKEHHBIX Ta0NMIl U TpaduKoB, JenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

- MPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BETUYMUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTU W TBEPJIOTO Teja; CUJIa TPEHHUS CKOJIbKEHUS; JaBJICHUE
BO3/lyXa; BBITAJIKUBAIONIAS CHJIA, ACHCTBYIONIAsS Ha MOTPYKEHHOE B KHUJIKOCTH
TEN0; KOIPQPUUMEHT TOJIE3HOTO JEUCTBHUS MPOCTHIX MEXAaHU3MOB), CJEAys
NPEIJIOKEHHOW  MHCTPYKIMU; TPU  BBHIMOJTHEHHMH  HW3MEPEHHH  coOmpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOMW BETMYWHBI,

- yKa3bIBaTh MPHUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChbl, TEPMOMETpP, AMHAMOMETp, COOOIIAOLIUECS COCYyIbl, OapoMeTp, pblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

- XapakTepu3oBaTh MPUHIUIBl JEUCTBUS M3YyYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOI Ha MX OMUCaHMs (B TOM YHUCIIE: MOAMUITHUKY,
YCTPOMCTBO BOJONMPOBOJA, THAPABIMYECKHA TPecc, MaHOMETpP, BBICOTOMED,
NOPIIHEBOW HAcOC, apeoMEeTp), MCIONb3ysd 3HAHUS O CBOMCTBAX (HU3MUECKUX
SBJICHUI 1 HEOOX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

- TPUBOAUTH TpHUMEpPHl / HaxXOAuUTh HWH(MOPMALMIO O TpUMEpax
MPAKTHYECKOTO HUCIOJIb30BaHNS (PU3NYECKUX 3HAHWN B TIOBCEHEBHOM KHU3HU IS
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obOecricueHus: 0€30MaCHOCTH TPU OOpalllEHHH C TPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbsI U COOJIOJIEHHUS HOPM HKOJOTHYECKOTO
MOBECHUS B OKPY KaIoIlel cpejie;

- coOII01aTh MpaBUiia TEXHUKHU 0€30MacHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

- OCYLIECTBJISITH OTOOp HMCTOYHMKOB HH(OpManuu B ceth VHTEpHET B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM
U MyTEM CPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACISATH HHPOPMAIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOI;

- HCIIOJIb30BATh MPH BBHIMOJIHEHUN YUE€OHBIX 33JaHUI HAYYHO — MOMYJISPHYIO
JUTEPATYpy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNuTepHeT; BiaaeTh npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

- CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2 — 3 MCTOYHUKOB MHPOpMAIUU (PUZNYECKOTO COACPKAHMS, B TOM UUCIE
nyOJIMYHO JAeNaTh KpaTKUE COOOLIEHUS O pe3ysbTaTax MPOEKTOB WM Y4€OHBIX
UCCJICIOBAHUM; TPU ITOM TPAMOTHO HCIOIB30BATh W3YYEHHBIH MOHITHUIHHBIN
anmapar Kypca GU3HKH, COMPOBOKIATH BHICTYIIJICHUE MMPE3CHTAIUECH;

- TIpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIENOBAHUHN pacHlpeieniaTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3a7auaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBUI, aJeKBAaTHO OICHMBATh COOCTBEHHBIN BKIIAJ] B
JEeSTENIbHOCTh ~ TPYIIBI, BBICTpaBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE,
YUUTHIBasi MHCHHE OKPYKAIOIIHX.

Ilpeomemmnvle pe3ynovmameul uzyyeHus Kypca puzuku 8 Knacca:

[IpenMeTHBIC peE3yNbTaThl JOMKHBI OTpakaTh CHOPMUPOBAHHOCTH Y
OOy4JaroIINXCS YMEHUM:

- MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBH)KEHUE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTAULUIUYECKUE U
aMmopdHbIe Tella, HACBIIMICHHBIM W HEHACBIIMICHHBIM Tap, BJIAXXHOCTb BO3/yXa;
TeMmreparypa, BHYTPEHHSISI DHEpPrus, TEIUIOBOM JBUTATENb; JJIEMEHTAPHBIN
AIEKTPUUYECKUN 3apsij, JJICKTPUUYECKOE TI0Jie, TPOBOJHUKUA U JUDJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

- pa3nuyarh sIBJIEHUs (TEIJIOBOE paclIMpeHue /ckatue, Teronepeaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHUE, KaNWUISIPHBIC SBJICHHS, HCIApPEHHUE,
KOHJCHCAIMSA,  IUIABJIEHME, KpHUCTauiu3anus  (OTBepJeBaHUE),  KUIICHUE,
Terionepeaaya (TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IYUCHHUE); DIICKTPU3aAlUs Tell,
B3aUMOJICHCTBHUE 3apsIIOB, IEHUCTBUS IIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBHME MArHUWTOB, JICMCTBME MArHUTHOIO TOJISI HA MPOBOJHUK C TOKOM)
M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIHNX
JaHHOE (PH3UUYECKOe SIBJICHHUC,

- pacrio3HaBaTh TPOSIBIICHWE W3YYEHHBIX (PU3WYECKUX SBICHUN B
OKpY)KalolleM MHpe, B TOM 4YHucie (PU3UYECKUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKEHUE M KaNMWJULIPHBIC SIBJICHHS B IMPUPOJE, KPUCTAIIBI B
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npupoae, wusznydeHue CoiHia, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl,
oOpa3oBaHUE€ POCHI, TYMaHa, WHEs, CHETa; dJIEKTPUUYECKUE SBJICHUS B aTMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHMW3MOB; MATrHUTHOE MOJIe 3eMIIM, Jpeild MOII0COoB,
pOJb MAarHUTHOTO TOJISI [JI KWU3HU Ha 3emiie, MOJISIPHOE CHUSIHUE; MPU 3TOM
NEPEeBOAUTh MPAKTUUYECKYI0 3aJady B Y4eOHYIO, BBIACNATH CYIICCTBEHHbBIC
CBOMCTBA /TIPpU3HAKU (DU3UUECKUX SIBJICHMUIA;

- XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SIBICHHUS M MPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOKEHHUS MOJIEKYJISIPHO — KHUHETHYECKOH TEeopuu
CTPOEHUS BEIIECTBA, IPUHUUII CYNEPIIO3HUINH MOJEH (Ha KAYECTBEHHOM YPOBHE),
3aKOH COXPaHEHMs 3apsaa, 3akoH OmMa Ji1s yyacTka 1enu, 3akoH /[xoyns — JleHua,
3aKOH COXpPAHEHHUs YHEPTUU; IIPU ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA
Y 3aIMCBhIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

- OOBACHATH (DU3UYECKHE MPOLIECCHl U CBOMCTBA TEJl, B TOM 4YHCIE€ U B
KOHTEKCTE CHUTyalliil IPAaKTHKO — OPUEHTUPOBAHHOIO XAapaKTepa: BBIABIATH
IPUYUHHO — CJICJCTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE U3 1 — 2 JOTHYECKHUX
maroB ¢ omopod Ha 1 — 2 W3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

- pacmno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PpELIUTh IpPU T[OMOIIH
(GU3MYECKUX  METOJIOB; HCHOJb3yS  OINWCAHUE HCCIECJOBAaHUSA, BBIICIATh
IIPOBEPSAEMOE MPEANOIOKEHNE, OLICHUBATh MPABWIBHOCTh MOPSIKA MPOBEICHUS
UCCJIEI0BAHMSI, I€TATh BBIBOJIBI;

- pemarb pacy€THBIE 3aJaud B 2 — 3 JEWUCTBUS, WCIOJIB3YS 3aKOHBI U
dbopMmyIibl, CBs3BIBAIONINE (PU3NUECKHE BEIMYUHBI: HAa OCHOBE aHajIu3a YCJIOBUS
3a/layd  3alliChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEJIOCTATOK JAHHBIX JUIS
pelIeHus 3a7au, BIOMpPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE ISl €€ pEeLIeHMUS,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3HMUECKON BEJIMYMHBI
C U3BECTHBIMU JaHHBIMU;

- pacmo3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MpU MOMOIIU
¢u3nyecKux  METOAOB; MCIOJb3ys OINUCAaHUE KCCIECJOBAHMS,  BBIIACIATH
IIPOBEPSAEMOE IPEAINOIOKEHNE, OLICHUBATh MPAaBHJIBHOCTh MOPSAIKA MPOBEACHUS
UCCJIEI0BAHMS, 1€TIATh BHIBOJIbI;

- [POBOJUTH ONBITHI MO HAOMIOACHHIO (U3MYECKUX SBJICHUA WM
(bu3nUecKkux CBOMCTB Ten (KamWUISIPHbIE SBJICHMS, 3aBUCUMOCTb JIABJICHHS
BO3JlyXa OT €ro o0bEMa, TEeMIepaTrypbl; CKOPOCTH Ipoliecca OCThIBaHUS /
HarpeBaHUsi TpPU M3IYyYEHUH OT LBETa M3yyarolmeid / mnorouarouein
MOBEPXHOCTHU; CKOPOCTh UCMAPEHHUS BOJABI OT TEMIEPATYPbI JKUJIKOCTU U TIJIOIIATN
€€ MOBEPXHOCTH; JJIEKTPU3ALMS TEJI M B3aUMOJEHUCTBUE AIEKTPUUECKUX 3aps/IOB;
B3aUMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3alys MAarHUTHBIX IIOJIEH
IOCTOSIHHBIX MAarHUTOB; JEHCTBHS MAarHUTHOIO TOJII Ha IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHWUTA, CBOMCTBA 3JIEKTPOABUIATEN IOCTOSIHHOTO TOKA):
dbopMynupoBaTh MpPOBEpsieMble TMPEANONIOKEHHs, COOMpAaTh YCTAHOBKY W3
OpEJIOKEHHOTO O000pYAOBaHUSA; ONHUCHIBATH XOJ OIbITAa U (POPMYIHPOBATH
BBIBOJIBL;
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- BBINIOJIHATH NPSIMbIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIHLHOMN BIa’KHOCTH
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYMKOB (DU3NYECKUX BEITUYHMH; CPaBHUBATH pPE3yJbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

- TIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PH3NYECKON BEIIMUUHBI OT
JIPYrol C HMCHOJB30BAHUEM NPSIMBIX HU3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMAJY MONEPEYHOIr0 CEYEHUS U YJEIbHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHUKA; CHJIbI TOKA, HIYIIETO Yepe3 MPOBOIHUK,
OT HampsLKEHWsT Ha MPOBOJHHUKE; MCCIEIOBAaHUE MOCIEAOBATEIBHOIO H
NapaJyIeIbHOTO  COEJMHEHUH NPOBOJHMKOB): IJJAHUPOBATh  HCCIIEJOBAHUE,
coOMpaTh YCTaHOBKY U BBIMIOJIHATH MU3MEPEHUS, CIENysl MPEI0KECHHOMY IUIaHY,
(buKCUpOBaTh PEe3yJIbTATHl MOJYYEHHON 3aBUCUMOCTU B BUE TaOIMI] U TpadUKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

- TMPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (U3MUECKUX BeIMYUH (yAesibHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHHE NPOBOAHMKA, pabOoTa MW MOIIHOCTb
AIIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIUHCIATH 3HAYCHHE
BEJINYUHBL;

- coOJII01aTh MPaBUJIa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ Ja00paTOPHBIM
o0opy1I0BaHUEM;

- XapaKTepu30BaTh MPUHLMUIIBI JIEUCTBHUS HW3YYEHHBIX NpHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUCaHud (B TOM YHCIE: CHUCTEMaA
OTOIUIEHUSI JIOMOB, THIPOMETp, IapoBas TypOHMHA, amMIEepMETp, BOJBTMETD,
CUETYMK  IJEKTPUYECKOM  DHEPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE MTPETOXPAHUTENH;
JIEKTPOMArHUT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA), HCIIONb3Ys 3HAHUSA O
CBOMCTBaxX (PM3NUECKUX SBJIICHUN U HEOOXOAUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

- pacro3HaBaThb NPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIIBHBIE
npuOOpbl MO CXEMaM M CXEMaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JIBUrareilb BHYTPEHHETO  CrOpaHus,
ANEKTPOCKOI,  PEOCTaT); COCTABJSATH CXEMbl  DJJIEKTPUYECKHX Lenel ¢
MOCJIEIOBATENbHBIM W NapaJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEH;

- TNPUBOAMTH MpUMEpPbl / HaXOAUTh HHPOPMALMIO O MpUMepax
MPAKTUYECKOTO UCIOJIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HM IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMM, COXPAaHEHHUs 3I0pOBbS MU COONIOACHUS HOPM 3SKOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

- OCYILECTBISATh MOUCK HMH(OpPMALUU (PUIUUECKOTO COJCpXKaHUS B CETU
HHTEepHET, Ha OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHHS JOMOJHUTEIBHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALMIO, KOTOpas SIBJISETCS NMPOTUBOPEUYHMBOM HIIN
MOKET OBITh HEIOCTOBEPHOM;

- UCMOJIB30BATh MPU BHITIOJHEHUH YYEOHBIX 3aJJaHUN HAYYHO — MOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
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WuTepHeT; BiajeTh NpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMaIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

- co37aBaTh COOCTBEHHbIC NMUCHMEHHBIE U KPaTKUE YCTHBIE COOOIICHMS,
0000111as nHGOPMAINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOrO COEpkKaHUs, B
TOM  yuciae NyOJWYHO  TPEACTaBIATh  pPe3yJbTaTbl  MPOEKTHOM  WIIU
WCCIIEOBATENIbCKOM  ACATENBbHOCTH; MPU 3TOM TIPAMOTHO  HCIOJIB30BaTh
W3YUYCHHBIM TOHATHIHBIA ammapar Kypca (DU3WKH, COMPOBOXKIATH BBICTYILJICHUE
MPE3CHTAIUEN;

- TIpU BBIIOJTHCHUM YYEOHBIX IPOEKTOB M HCCICAOBAHMMA (HU3UIECKUX
IPOLIECCOB  pacHpenesiATh OO0S3aHHOCTH B TIpynne B  COOTBETCTBUU  C
MIOCTABJICHHBIMM 3a/1auaMH, CJEOUTh 32 BBINOJHEHUEM IUIaHA JEHUCTBHM U
KOPPEKTUPOBATH €r0, aJIECKBATHO OLICHUBATh COOCTBEHHBIN BKIJIAJl B JIEATEIbHOCTh
IPYIIIbL; BEICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJAECHCTBHE, IPOSIBISAS TOTOBHOCTh
paspemiath KOH(MIUKTHI.

Ilpeomemmnvie pesynovmamul uzyuyenus Kypca puszuku 9 knacca:

[IpenMeTHble pe3yNbTaThl JMOMKHBI OTPakaThb C(HOPMUPOBAHHOCTH Y
OoOy4Yarommxcs yMEHUM:

- HUCIOJIb30BAaTh TOHSTUS: CHUCTeMa OTCcu€ra, MaTepuajibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXAaHUYECKOTO IBMKEHUS, epopmanus (yrnpyras,
MJIacTUyeckasl), TPEHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
Neperpy3Ku; LHEHTP TAKECTU; aOCOITIOTHO TBEPAOE TEJO, LIEHTP TAKECTU TBEPOTO
Tejla, PaBHOBECHE, MEXaHMYECKHE KoJieOaHWs W BOJHBI, 3BYK, HH(}pa3ByK u
yIABTPA3BYK; 3JEKTPOMArHUTHBIE BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U TOTJIONIEHUS; anbda -,
0eTa - ¥ raMMa — U3 Ty4eHHs], U30TOIIbI, SIICpHAs YHEPTeTHKA;

- pas3nuyatrh SBJICHHS (paBHOMEPHOE M HEpPaBHOMEPHOE IPSMOJIHUHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TajcHUE
T€JI, PABHOMEPHOE JBMKEHHUE MO OKPY>KHOCTH, B3aMMOJEHCTBUE TEJ, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIMe U BBIHYK/IEHHbIC KOJIeOaHus),
PE30HAHC, BOJIHOBOE JIBMXKEHUE, OTPAXKEHHUE 3BYKa, AJICKTPOMArHUTHAS UHAYKIIUSA,
MPSIMOJIMHEWHOE PaCIpOCTpaHEHUEe, OTPaXKEHUE W MPEJIOMJICHHUE CBETa, IMOJIHOE
BHYTPEHHEE OTPaXKCHUE CBETAa, Pa3JOKEHHE OEJIOr0 CBETa B CIEKTP M CIOXKEHUE
CIIEKTPAJIbHBIX  IIBETOB, €CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HHUKHOBEHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOIINX JaHHOE (PH3UUECKOe SBJICHHUCE;,

- pacmo3HaBaThb TMPOSBICHHE H3YYEHHBIX (U3NYECKUX SBICHHH B
OKpYXaroieM MUpe (B TOM yucie (HU3MYECKUE SBICHHS B MPUPOJIEC: MPIIUBHI U
OTJIMBBI, JIBHKEHHE TJIaHET COTHEYHON CUCTEeMbl, pEaKTUBHOE JBM)KEHHUE >KHUBBIX
OpPTraHU3MOB, BOCIIPUATHE 3BYKOB >KHUBOTHBIMHU, 3€MIIETPACEHUE, CEHCMHUUYECKHUE
BOJTHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONITUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHIECKOE
JEUCTBUE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTICHOBCKOTO H3ITYYCHUM;
€CTEeCTBEHHBIN PaJUOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, pagdOaKTHBHOE
U3JIydeHUE TPUPOJHBIX MHUHEPAJIOB; JEWCTBUE PAJAMOAKTUBHBIX HU3JIyYECHUU Ha



13

OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/auy B YUEOHYIO,
BBIICJISITH CYIIECTBEHHbIE CBOMCTBA / MpU3HAKU (DU3UYECKUX SIBJICHUM;

- OIKCHIBATh W3YUYEHHBIE CBOMCTBA TEN M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
busznyeckue BENMYMHBI (CpEIHSIEI W MIHOBEHHas CKOPOCTh Tejla TIpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEpEMEILIEHUE, yTh, YIJIOBas CKOPOCTH,
CUJIa TPEHMS, CHUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO NaJCHHUS,
BEC Tella, UMITYJIbC Tella, MUMITyJIbC CHJIBI, MEXaHHueckass paboTa W MOIIHOCTb,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3EMJIH,
MOTEHIUAJIbHASL HHEPIUsl CXKATOW TMPYKUHBbI, KUHETUYECKAas SHEPrus, IOJHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKA3aTelb MPEJIOMJICHUS Cpeibl); MpHU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (DOpMyIbI,
CBSI3BIBAIONIUE JIAaHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYHMHAMHU, CTPOUTD
rpaduKy U3Y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

- XapaKTepu30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHHUs SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIIUI
CYNEpIIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbsl HbIOTOHA,
3aKOH COXPAaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsiI0BOIO0 U MACCOBOIO YMCEN MPU SAEPHBIX PEAKUUSIX; IPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE

BBIPAKEHUE;

- OOBACHATH (PU3MUECKUE MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud MPAKTUKO — OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
MPUYUHHO — CJICJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKHX
IaroB ¢ Omopoi Ha 2 — 3 U3YYCHHBIX CBOMCTBA (PU3WYECKUX SIBIICHUH,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTth pacu€THbie 3amauyu (omuparolmuecs Ha cHCTeMy U3 2 — 3

YpaBHEHHUI), HCNONb3Ys] 3aKOHBl M (QOpMyJbl, CBA3bIBaIOIIME (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHajW3a yCJIOBHUSA 3aJa4yd 3allMChIBATH KPAaTKOE YCIOBHUE,
BBISIBJIAITh HEAOCTAIOIIME WM W30BITOUHBIE [IaHHBIE, BBIOMpATh 3aKOHBI U
bopmysbl, HEOOXOIMMBIE [JIsl pEUIeHUs, MPOBOJIUTH PACUEThl U OLIEHUBAThH
PEANMCTUYHOCTD NOJYYEHHOTO 3HAU€HUS (PU3NYECKON BETUUNHBL;

- pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO PpELIUTh MpPU T[OMOUIH
(Gu3MYEeCKUX  METOJIOB; MCHOJb3ysl  OINWCAHWE KCCIECOBAaHUSA, BBIICIATh
IIPOBEPSAEMOE TPEAIIONOKEHUE, OLECHUBATh IMPABWIBHOCTh MOPAIKA IPOBEACHUS
UCCIJIEIOBaHMsI, JIelaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OIIBITOB;

- TPOBOAMUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢uznyeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpPaHEHUsSl SHEPTUH; 3aBUCUMOCTHU IMepHoJa KojaeOaHUuN MPYKUHHOTO MasTHUKA
OT MAaccChl Ipy3a U KECTKOCTU IIPYKUHBI U HE3aBUCUMOCTb OT aMILIATYZbl MaJIbIX
KOJIeOaHM; PSIMOJIMHEWHOE paclpoCTpaHEHUE CBETa, pa3jioKeHue Oeoro cBera
B CIEKTP; HM3yYE€HHE CBOMCTB HM300pa)K€HUs B IIOCKOM 3€pKajie M CBOWCTB
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U300paKEeHUsT TpeaMeTa B coOMparomie JuH3e; HAOMIOJEHUE CIUIOIIHBIX U
JMHENYaThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
n30bITOYHOTO HabOpa 00OPY/IOBAaHUS;, OMUCKHIBATh XOJ OMbITA M €r0 PE3yJbTaThl,
bopMyIMpOBaTH BHIBOIBI,

- IPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUi, onpeaenss
CpeIHee 3HaueHUE M3MepseMOoil BenuuuHbl ((POKYyCHOE paccTOsHUE cOOMparoieit
JIMH3BI); 000CHOBBIBATh BHIOOP CITOCO0A M3MEPEHHMSI / U3MEPHUTEIIBHOTO MTPUOOPa;

- TPOBOJUTH HCCIECJOBAHHE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHUH C
UCIIONb30BAaHUEM TPAMBIX H3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU IIpHU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadalbHOW CKOPOCTH; MepHoAa KoJeOaHuii
MaTEMaTUYECKOr0 MasgTHHKA OT JJIMHbl HUTH; 3aBUCUMOCTH YIJIa OTPAKEHHS OT
yria TMajeHus): IUTAaHUPOBAaTh UCCIIEIOBAaHUE, CaMOCTOSTEIBLHO COOHMpaTh
YCTaHOBKY, (UKCHUPOBATHb pPE3yibTaThl IMOTYYEHHON 3aBUCUMOCTH (PU3MYECKHUX
BEJIMYMH B BHUAE Tabnull M TrpapuKoB, JAeNaThb BbIBOJAbI IO pe3ysibTaTaM
UCCIIEIOBaHMUS;

- TPOBOJUTh KOCBEHHbIE HU3MEPEHMS] (PU3NYECKUX BEIUUYMH (CperHss
CKOpPOCTb M YCKOpPEHHE Tejla MpU PABHOYCKOPEHHOM JBHWXEHHH, YCKOPEHHE
CBOOOHOTO MaJeHUs, KECTKOCTh MPYXUHBI, KOA(D(DUIIMEHT TPEHHs CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHuM
MaTEeMaTHYECKOTO U TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparomieit
JUH3bI,  PaJMOAaKTUBHBIA  (OH):  IJIAHUPOBAThL  HW3MEPEHHs;  COOMPATH
IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHHUSI, CACYS MPEI0KECHHON
WHCTPYKIIMU; BBIUMCIATh 3HAUYCHHWE BEIMYMHBI W AHAIM3HPOBATH TMOIYYCHHBIC
Pe3yJIbTaThl ¢ YUETOM 3a/1aHHOM MOTPEIIHOCTH U3MEPEHUH;

- pa3nauyaTh OCHOBHBIE IPHU3HAKW HW3YYEHHBIX (DU3MUECKUX MOJEeH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOYHUK CBETA, Jyd,
TOHKas JINH3a, IUIaHEeTapHasi MOJeJIb aTOMa, HYKJIOHHAsi MOZIeJIb aTOMHOTO S/1pa;

- XapakTepu3oBaTb MPUHLUIBl JEUCTBUS M3YyYEHHBIX MNpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha MX OMUCaHUs (B TOM YHUCIE: CIUIOMETD,
JATYMKU TIOJIOKEHUS], PACCTOSTHUS U YCKOPEHMsI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doToanmapar, ONTUYECKHUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmoib3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HEe00XoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

- coOI01aTh MpPaBUJIa TEXHUKH 0€30MacHOCTH MpH paboTe ¢ Jad0paTOPHBIM
0o0opy10BaHUEM;

- ACIIOJIb30BATh CXEMbI M CXEMaTHYECKHE PUCYHKH U3yYEHHBIX TEXHUYECKHIX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelieHny y4eOHO — MPAaKTUYECKUX 3a]ad; ONTUYECKUE CXEeMbl ISl MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JINH3E;

- TOpPUBOAUTH NpUMEPHl / HAaXOAUTh HWHGOPMALMIO O MpUMepax
IPAKTHYECKOTO UCIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW JKU3HM JIJIS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHuHu ¢ TpPHOOpaMU U TEXHHUYECKUMU
yCTPOMCTBAMH, COXPaHEHHUsS 370POBbS W COONIONCHHS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpele;
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- OCYUIECTBJISITh MOUCK HHGOpMAIMU (PU3NYECKOTO COJEP)KaHUS B CETH
HNHuTepHeT, caMOCTOSTENbHO (POPMYNIHUPYsl MOUCKOBBIM 3ampoc, HAXOAUTh IMYTH
OTIpEJICICHHS] JOCTOBEPHOCTH MOJIYYeHHOU MH(GOPMAIMK HA OCHOBE MMEIOIIUXCS
3HAHUU U JOTOJHUTEIbHBIX UCTOYHUKOB;

- UCIIOJIb30BATh MIPU BHIMIOJIHEHUU YYEOHBIX 3aJaHUI HAYyYHO — HOMYJISIPHYIO
JIUTEPATYpy (PU3NYECKOTO COACpIKaHUSA, CIIPABOYHBIE MaTEPHAIIBI, PECYPChl CETH
WuTepHeT; BIaaeTh NpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

- co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE
nH(OpPMAITUU W3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO COJCPKAHUS, IMyOJIMIHO
MPEACTABIATh PE3YJbTAaThl NMPOCKTHOM WM HCCIENOBATENBCKON AESATEIbHOCTH;
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YYEHHbIA NOHATUWHBIN anmapaT U3y4acMoro
paznena (U3MKM W CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4EToOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.

Bbmycmum OCHOBHOIL WKOJIbl Haydumcs:

- coOmrojaTh mnpaBwia OE30MaCHOCTH M OXpaHbl TpyJda IMpU padoTe C
y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

- IOHUMATh CMBICJI OCHOBHBIX (DU3UYECKHUX TEPMHUHOB: (PU3HUECKOE TEJIO,
(du3nueckoe gaBieHNE, (pU3NYeCcKas BEIMUMHA, €AMHHUIIBI U3BMEPEHUS,;

- pacmno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXHO pEIIUTh MpU MOMOLIU
(U3MYEeCKUX  METOJOB; AaHAJU3UPOBAaTh  OTIEIbHBIE  ATambl  IPOBEICHHS
UCCIIEJOBAaHUM U UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAECHUN U OIBITOB;

- CTaBUTb ONBITHI 110 UCCIIEIOBAHUIO (PU3NUECKUX SBJICHUN WIN (PU3NUECKUX
CBOMCTB Ted 0€3 MCIOJIb30BaHUS MPSIMBIX U3MEPEHUN; IPU 3TOM (OPMYIUPOBATH
npobiieMy/3aady  y4eOHOTO  OKCIHEpUMEHTa; CcOoOMpaTh  YCTAHOBKY M3
IPEeI0AKEHHOT0 000PYA0BaHNUS; TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBIL.

Ilpumeuanue. Ilpu mnpoBeneHUU UCCIENOBAHUA (DUINUECKUX SBICHHM
U3MEpUTENIbHbIE TPUOOPHl MCHOJB3YIOTCS JIMIIb Kak JaTYMKUd HM3MEPEHUs
(GU3MYECKUX BEIMYMH. 3aMKMCH MOKA3aHUN MPSMBIX U3MEPEHUN B 3TOM Cilydae He
TpedyeTcs.

- IOHUMATh POJIb FIKCIIEPUMEHTA B MOJYYEHUU HAYYHOI MH(POpMALINH;

- IPOBOJIMTH MPSAMbIE U3MEPEHUS (PUINYECKUX BEJIUUYHMH: BPEMSI, pACCTOSHUE,
Macca Tena, 00beM, cuja, TeMmIeparypa, arMoc(epHOe [aBlieHHE, BIAXHOCTb
BO3/yXa, HaINpsDKEHUE, CUJla TOKa, pagualdoHHbIA (OH (C HCIOJB30BAHUEM
JO3UMETpa); MpU 3TOM BHIOMpaTh ONTUMAJbHBIA CIOCOO H3MEpeHus u
MCIIOJIB30BaTh MPOCTEUIINE METOIBI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM.

Ilpumeuanue. Jlrobas yueOHas mporpaMma JOJDKHA oOOecreduBaTh
OBJIQZICHHE MPSMBIMU U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (DU3UUYECKUX BEJIUYHH.

- TMPOBOJUTH HCCIIEOBAaHHE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHUH C
UCIIOJIb30BAaHUEM MPAMBIX HM3MEPEHHUI: NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B
BU/JIE TAOJIUII U TPpapUKOB, AeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEeI0BaHNUS;
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- TPOBOJUTH KOCBEHHBIE H3MEPEHHs (PUIUYECKUX BEIMYUH: TIPH
BBINIOJIHEHUU M3MEpPEHUN coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEIVIOKEHHOW WHCTPYKUMHU, BBIYMCIATh 3HAYEHHUE BEJIWYMHBI U AHAIW3UPOBATH
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHON TOYHOCTH U3MEPEHUI;

- QHAJW3UPOBATH CHUTYyallUWd MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa,
y3HaBaTh B HUX TPOSBICHHE W3YyYCHHBIX (PU3NUECKHX SBJICHUA WA
3aKOHOMEPHOCTEH U MPUMEHSITh UMEIOIINECS 3HAHUS JIJI1 UX OObSICHEHUS,

- TOHUMATh MPUHLMUINBI JACUCTBUS MalllMH, OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, YCIOBHS UX 0€30MaCHOT0 UCTIOIB30BAaHUS B TOBCETHEBHOM KU3HU,

- WCIOJIB30BaTh TPH BBIMOTHCHUH YYEOHBIX 3a7ad HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy O (PUBMUECKUX SBICHUSAX, CIPaBOYHbIC MaTepUalibl, PECYPChI
HNuTepHer.

Bbmycmum noJiydum 603MONCHOCH b HAYUUMBCA:

- OCO3HaBaTh I[EHHOCTh HAYYHBIX MCCJIECIOBAaHUN, poOib (QU3UKK B
pacIIMpeHUH MpeACTaBICHUI 00 OKpYy)KalollleM MUPE U €€ BKJIAJ B YJIy4llIeHHE
Ka4yeCcTBa JKU3HU;

- HCIIOJIb30BaTh MPHEMBI TOCTPOEHUS (U3MUYECKUX MOJENel, MOoucKa u
(bOopMyITUPOBKHU J0KA3aTENbCTB BBHIABUHYTHIX TUIIOTE3 M TEOPETUUYECKUX BHIBOJOB
Ha OCHOBE SMITUPUYECKH YCTAHOBICHHBIX (DAKTOB;

- CpPaBHUBATh TOYHOCTb M3MEPEHUs (PU3MUECKHX BEIUYMH IO BEIUYUHE HX
OTHOCHUTEIFHOU MOTPEIIHOCTH MPH MPOBEACHUN MIPSIMBIX U3MEPEHHIA;

- CaMOCTOSITEJIbHO MPOBOAUTH KOCBEHHBIE H3MEPEHUS U HCCIEIOBAHUSA
¢u3NYeCKUX BEJIMYMH C MCHOJIb30BAaHUEM PA3IMYHBIX CIOCOOOB HU3MEPEHMUS
(¢u3nyecKuX BEIMYUH, BBIOMpATh CPEACTBA U3MEPEHUSI C YYETOM HEO0OXOIHMMOil
TOYHOCTU HM3MEPEHHI, 000CHOBBIBATH BBHIOOp CMOCO0a M3MEpPEHHUs, aJEKBATHOTO
NOCTAaBJICHHOW 3a7auye, TMPOBOJUTH OIEHKY JOCTOBEPHOCTH IOJYyYEHHBIX
pe3yJIbTaToB;

- BOCHpUHUMATh HH(pOpManMI0 (U3HMYECKOTO COAEpKaHUS B HAy4yHO-
MOMYJISIPHOM JTUTEpaType W CPEINCTBAaX MAacCOBOM HMH(POpPMAIH, KPUTHYESCKU
OLIEHWBATH MOJIYYCHHYIO0 HH(POPMAIUIO, aHATH3UPYS €€ COJepKaHue U JaHHbIE 00
MCTOYHUKE UH(POPMALINH;

- co3maBaTh COOCTBEHHBIE TIHCHMEHHBIE U YCTHBIE COOOIIEHHUS O
bu3nyecKnx SBIEHUSX HA OCHOBE HECKOJBKMX HMCTOYHMKOB WH(OpPMAIINH,
COIPOBOX/IATh BBICTYIUICHUE TMPE3EHTAIEH, YIUThIBass OCOOCHHOCTH ayJIUTOPHH
CBEPCTHUKOB.

Mexanuueckue aenenusn. Boinycknuk nayuumcsn:

- pacrio3HaBaTh MEXAHWYECKHE SBIECHUS U OOBSICHATH HA OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAHHSI OSTUX
ABJICHUM: PABHOMEPHOE W HEPAaBHOMEpPHOE JBWKEHHE, PABHOMEPHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBH>KEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBI)KCHUS, CBOOOJIHOE TaJieHHUE TeJ, PAaBHOMEPHOE IBIKEHHE IO OKPY>KHOCTH,
WHEpIIUsI, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE JBWIXKEHHE, Tepeaada JIaBJiIcHUs
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TBEPABIMU TEJAMH, JKUJKOCTAMH U Ta3aMu, aTMOC(EpHOE AaBJICHHUE, IJaBaHUE
T€Jl, PABHOBECHE TBEPAbIX TEJ, HMEIOIIMX 3aKPEIUICHHYK OCh BpAallCHHS,
KoJiebaTenbHOe ABUKEHUE, PE30HAHC, BOJTHOBOE JBMKEHUE (3BYK);

- ONHUCBHIBATh M3YYECHHBIE CBOWCTBA TE€JI W MEXAHUYECKHUE SIBIICHUS,
UCIIONIB3Ys (DU3UYECKUE BEIMYMHBL: MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOpPEHUE,
nepuoJ 00pallleHns, Macca Tena, INIOTHOCTh BEIECTBa, CHiIa (CHjla TSXKECTH, CHJla
YOPYrOCTH, CUJIa TPEHUS), JABJICHHE, UMITYJbC Tela, KUHETHUYECKas SHEpPTrusl,
MOTEHIIUAJIbHAS PHEPTHS, MEXaHW4YecKasi paboTa, MexaHndeckass MomHocThb, KITJ]
MIPU COBEPIICHUU PaOOThI C UCMOIL30BAaHUEM MIPOCTOTO MEXAHMU3MA, CUjla TPEHUSI,
aMIUTUTYyJa, TEPUOJ W dYacToTa KojeOaHWid, IJIMHA BOJHBI W CKOPOCTH €€
pacnpocTpaHeHus; TPU OMHCAHUM MPaBUIBHO TPAKTOBATh (PUIUYECKUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYCHHS] U EIUHUIBI U3MEPEHUs, HAXOJMTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIMYUMHY C JAPYTUMHU
BEJIMYMHAMU, BBIUMCIISATH 3HaUYCHNE (DU3NUECKOMN BEITMYUHBI;

- AHAJIM3UPOBATh CBOWCTBA TEJ, MEXAHWUYECKHUE SBJIEHUS U IPOILECCHI,
UCTIOJNIb3Ys (PU3MYECKUE 3aKOHBI: 3aKOH COXPAHEHMSI YHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, TPUHIIMII CYNEPHO3UIUU CUJI (HAXOXKJICHHE PaBHOJIEUCTBYIOIIEH
cuibl), I, 1T u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUs UMITYJbCa, 3aKOH ['yka,
3akoH [lackams, 3akoH Apxumena; TMpH OTOM pa3auyaTh CIOBECHYIO
GbopMyIHPOBKY 3aKOHA M €T0 MAaTEMaTUYECKOE BHIPAKEHHUE;

- pa3iauyaTh OCHOBHBIE TMPU3HAKU M3YYEHHBIX (UBUYECKUX MOJICIICH:
MaTepualibHas TOUKa, HHEpIMaabHas CUCTEMA OTCUETa;

- pemiaTh 3aJadM, MCIOIb3YysSd (PU3HUYECKHE 3aKOHBI (3aKOH COXpaHEHUs
DHEPIUU, 3aKOH BCEMUPHOI'O TATOTECHUS, NpuHUUN cyrneprno3uuuu cwi, I, II u III
3aKoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3aKOH ['yka, 3akoH Ilackauns,
3aKkoH Apxumesna) U (GOpPMyJbl, CBS3bIBAIONME (U3HUYECKUE BEIMYUHBI (IIYTh,
CKOpPOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIECTBa, CHUJA, JIaBJICHUE,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIusi, MEXaHU4YeCKas
pabora, Mexanudeckas MourHocTb, KIIJI mpocroro mexanusma, cuiia TpPEeHUS
CKOJIBKEHHS, KOIPPUIIMEHT TPEeHUs, aMIUTUTY/1a, TIEPUOJ] U YacTOoTa KoJieOaHUM,
JUTMHA BOJIHBI M CKOPOCTh €€ paclpOCTpaHEHHUs): Ha OCHOBE aHaM3a YCJIOBUS
3a/1auu 3alUChIBaTh KPATKOE YCIOBUE, BBIICIATh (PM3UYECKUE BEIUYUHBI, 3aKOHBI
u (HopMyJibl, HEOOXOIUMBIE IJIsi €€ PEIICHUs, MPOBOAUTh PacuyeThl U OLEHUBATH
peaIbHOCTD MOJTYYEHHOTO 3HaUeHUs (PU3UIECKON BEIIMUUHBI.

Buvinycknuk noayuum 603M0MCHOCIb HAYUUMBCA:

- UCIIOJB30BaTh 3HAHUS O MEXAaHUYECKUX SIBIICHUSX B TTOBCEIHEBHOM >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKpYKalolllel cpene; NPUBOAUTH MPUMEPHI MPAKTHYECKOTO
WCIIOJI30BAHUSl (PU3UYECKUX 3HAHMK O MEXAHWYECKHUX SIBJICHUSX W (PU3NUECKUX
3aKOHAaX; MPUMEPHI HCIOJIB30BAaHUS BO30OHOBIISIEMBIX HWCTOYHUKOB JHEPTHUH;
HKOJIOTHYECKUX TOCJIEICTBUN UCCIIEOBAHUSI KOCMUUYECKOTO TPOCTPAHCTB;

- pazauyaTh TPAHUIBI TPUMEHUMOCTH (U3UYECKHX 3aKOHOB, MOHUMATh
BceOOIMiA  XapakTep  (PyHIaMEHTAIbHBIX 3aKOHOB  (3aKOH  COXpaHEHUs
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MEXaHWYECKOM DHEPIHH, 3aKOH COXpPAaHEHHUS UMITYJbCa, 3aKOH BCEMHUPHOTO
TATOTEHUS]) U OTPAaHUYCHHOCTh HWCIOJB30BaHWsI YAaCTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u Jip.);

- HAXOAWTh AaJCKBATHYIO MPEIOKEHHOW 3amade (U3HUECKYI0 MOEINb,
paspemarh MpobjieMy Kak Ha OCHOBE HWMEIOIMIUXCS 3HAHUW 10 MEXaHUKE C
WCITOJIb30BAHUEM MaTEMaTHYECKOTO ammapara, TaKk W MPU TIOMOIUA METOI0B
OLICHKH.

Tennoesvle agnenus. Boinycknuk nayuumeces:

- pacro3HaBaTh TEIUIOBBIC SIBIICHUS M OOBSICHATH Ha 0a3e WUMEIONIUXCS
3HaHWH OCHOBHBIC CBOMCTBA WJIM YCIIOBHS MPOTEKAHMS dTHX SABICHHM: Tudy3us,
U3MeHeHHe 00beMa Tell MPU HarpeBaHMU (OXJIaKICHHH), OOJIbIIAS CXKMMAEMOCTh
ra3oB, Majas CXKMMAaeMOCThb >KMJIKOCTEH M TBEPIBIX TEII;, TEIIOBOC PaBHOBECHE,
UCIIapCHUE, KOHACHCAIUS, IUIABICHHC, KPUCTAJLIM3AINSA, KHUIICHHE, BJIAXKHOCTH
BO3JIyXa, pa3lIMYHbIC CIOCOOBI TEILIONEpenayd (TCIIONMPOBOIHOCTh, KOHBEKIIUS,
U3JIy4YCHHE), arperaTHbple COCTOSHHUS BEIISCTBA, IOIVIONICHUE SHEPIHH IPHU
UCIIAPCHUH JKMJIKOCTH M BBIJICJICHHUE €€ IPH KOHJICHCAIMM Tapa, 3aBUCHMOCTh
TEMIIEPATYPbI KATICHHS OT JIaBJICHUS;

- OIKCHIBaTh W3YYCHHBIC CBOWCTBA TENl W TEIIOBBIC SIBJIICHUS, WCIOJB3YS
bu3MyYecKue  BEIWYMHBL:  KOJUYECTBO  TEIUIOTHI, BHYTPEHHSS  DHEPrus,
TEMIIEpaTypa, yaeiabHas TeIIOEMKOCTh BEIEeCTBA, yJeiIbHAs TEIUIOTA ILIABJICHHS,
yleabHas TeIIoTa MapooOpa30BaHMs, YJEIbHAsS TEIUIOTa CrOpaHWS TOIUIMBA,
KOA(PQGUITUEHT TOJIC3HOTO JICHCTBUSA TEIIOBOTO JIBHTaTeNs, IPH ONHCAHWUN
MPaBUIBHO TPAKTOBaTh (DU3HYECKHUH CMBIC HMCIOJIB3YEMBIX BEIWYUH, HX
0003HAYCHUS U SAUHUIBI H3MEPCHUS, HAXOAUTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO
(GU3MYECKYI0 BEIMYMHY C JPYTMMH BEIWYHMHAMH, BBIUYHCIATH 3HAYCHHE
(hU3UYECKON BEITMYMHBL;

- pa3auYaTh OCHOBHBIC NPH3HAKM HW3YYCHHBIX (PU3HUCCKUX MojIeliek
CTPOCHUS Ta30B, KUJIKOCTCH M TBEPbIX TEIT,

- IIPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIIOJIB30BaHUSA (PU3NUCCKUX 3HAHHM
O TEIJIOBBIX SIBJICHUSX;

- peliath 3aga4M, HMCIOJb3ysS 3aKOH COXPaHCHUS JSHEPIHMH B TEILUIOBBIX
nporeccax ¥ (OpPMYJIbl, CBSA3BIBAIOIINE (U3NYCCKUE BEIMYUHBI (KOJIUYCCTBO
TEIUIOTBI, TeMIIepaTypa, yAelbHas TCIUIOEMKOCTh BEIISCTBA, yJACIbHAs TEIUIOTa
IUTABJICHUS, YJCNIbHAs TEIUIOTa MapooOpa3oBaHMs, YICIbHAs TEIUIOTa CrOpaHUs
TOIUTMBA, KO3(DPHUIIMEHT MOJAE3HOro ASHCTBHUS TEIJIOBOTO JIBHTaTels): HAa OCHOBE
aHaJM3a yCJIIOBHS 3aJadyM 3alliChIBaTh KPATKOE YCJIOBHUE, BBIACIATH (PU3HUCCKHC
BCJIMYMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOJMMEBIC ISl €€ PEIICHHUS, MPOBOJIUTH
pacueThl H OICHWBAaTh PCEAIBHOCTh TIOJYYCHHOTO 3HAYCHUS (PU3UICCKOU
BEJIUYHMHBL;

- aHAJIM3UPOBATHh CBOMCTBA TEJI, TETUIOBBIC SIBJICHHUS M TIPOIECCHI, HCITOJIB3YS
OCHOBHBIC TIOJIOKEHUSI aTOMHO-MOJICKYJIIPHOTO YUCHHS O CTPOCHHUHU BEIIECTBA U
3aKOH COXPaHCHHUS SHEPTHUU.

Boinycknuk noayuum 603M0MCHOCHLb HAYYUMbBCAL:
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- HUCIOJb30BATh 3HAHUS O TEIUIOBBIX SIBJICHUAX B MOBCEIHEBHOW MKU3HU IS
obOecrieueHus: 0€30MaCHOCTH TPU OOpaAIllEHUH C TPUOOpPAMH U TEXHUUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJACHUSI B OKpYyXalollel cpene; MNPUBOAUTH MPUMEPHl  IKOJOTUUYECKUX
MOCJICICTBUIA  pabOTHl  JBUTATENiel BHYTPEHHETO CTOPAaHMs, TEIUNIOBBIX U
TUIPOJIEKTPOCTAHIINM;

- pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TOHHMATH
BCEOOIMiA XapakTep (PyHIaMEHTaIbHBIX (PU3NUECKUX 3aKOHOB (3aKOH COXpaHEHUS
DHEPTUM B TEIUIOBBIX IPOIECCAX) M OTPAHUYCHHOCTh HCIIOJIB30BAHUS YaCTHBIX
3aKOHOB;

- HaxoJIUTh aJCKBATHYIO MPEUIOKEHHON 3amaue (U3HYECKYI0 MOJIEb,
paspemaTth npodaeMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUHM O TEIUIOBBIX SBJICHUSX C
WCIIOJIb30BAaHUEM MAaTEeMaTUYECKOTO amnmnapara, Tak W MpU TOMOIIUM METOJ0B
OLIEHKH.

Inekmpuueckue u mazHumHubsle Aénenusn. Boinycknuk nayuumcsn:

- pacrmo3HaBaTh AJIEKTPOMArHUTHBIE SIBJICHUS U OOBSACHATH Ha OCHOBE
MMEIOIIMXCS 3HAHWM OCHOBHBIE CBOMCTBA WM YCJIOBUSA IIPOTEKAHHS OTHUX
SABJICHUM: DJIEKTPU3ALMSA TEJ, B3aUMOACHCTBHE 3apsA0B, IIEKTPUUECKUN TOK U €TI0
NercTBUd (TEIUIOBOE, XMMHUYECKOE, MarHuTHOE), B3aUMOJCHCTBUE MAarHHUTOB,
AIEKTPOMArHMTHAsI MHAYKIUSA, T€UCTBUE MATHUTHOTO MOJII HA MPOBOJHUK C TOKOM
Y Ha JBWKYIIYIOCSA 3apsDKECHHYK0 YacTHUIy, IEWCTBHE AIEKTPUUYECKOTO IOJIA Ha
3apSDKEHHYK0  YacTHIy,  JJEKTPOMAarHUTHBIE  BOJIHBI,  IPSAMOJMHEWHOE
pacIpoCTpaHEHUE CBETa, OTPAKEHUE U MPEIIOMIICHUE CBETA, JUCIIEPCUS CBETA,;

- COCTaBJATH CXEMbI OJJICKTPUYECKUX LEeNeld C II0CIEAOBATEIbHBIM H
napajuleJbHBIM COECIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
HJIEMEHTOB JJIEKTPUYECKUX Leneld (MCTOYHUK TOKa, KIOY, PEe3UCTOp, peocTar,
JaMIo4Ka, aMIepMeTp, BOJIbTMETD);

- HCIOJIb30BaTh ONTHUYECKUE CXEMBbl i MOCTPOCHUS H300paKeHUMl B
IUIOCKOM 3€pKajie U cOOMparole JIMH3E;

- OINHKCHIBaTh HM3YYEHHBIE CBOWCTBA TEI WM DJICKTPOMATHUTHBIEC SIBJICHUS,
UCIIONIb3Ysl  (PU3MYECKHE BEJIIMYUHBI: DJJEKTPUUYECKUN 3apsl, CHJIa TOKa,
DIEKTPUYECKOE  HANPSDKEHUE,  JJIEKTPUYECKOE  CONPOTHBIIEHHE,  YIEIBHOE
CONMPOTHUBJIEHUE BEUIECTBA, pabOTa 3IIEKTPUUECKOrO TMOJs, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSHHE M ONTHYECKash CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa; IIPU ONMCAHWH BEPHO TPAKTOBATH
¢u3nyecKuil CMBICT HUCHOJB3YEMBIX BEIMYMH, MX OOO3HAYEHUS U E€IAMHULIBI
U3MEpEHMs; HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BETUUHHY
C IpYTUMHU BEJIMUMHAMU,

- QHAJIN3UPOBATH CBOMCTBA TEJl, JJIEKTPOMAarHUTHBIC SIBJICHHUS U IIPOLIECCHI,
UCTIONB3Ysl (DU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHMs JJIEKTPUUECKOIro 3apsja,
3akoH OMa i1 yyacTka 1enu, 3akoH Jxoyins - JleHna, 3aKk0H IpsIMOJIMHEMHOTO
pacrpoCTpaHEHHUsI CBETA, 3aKOH OTPAKEHUS CBETA, 3AKOH MPEJOMIIEHUS CBETA; MPH
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TOM pa3jiMyaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHAa W €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

- IPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIOJIb30BAHUS (PU3NYECKUX 3HAHUM
00 AJIEKTPOMATHUTHBIX SBJICHUSIX;

- pelaTh 3a/Ja4M, UCIOJB3Ys (PU3NYECKUE 3aKOHBI (3aKkoH OMa ISl ydacTkKa
uenu, 3akoH Jxoyins - JIeHna, 3aKkoH NPsIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA,
3aKOH OTPAXEHHS CBETA, 3aKOH MPEIIOMJICHUSI CBETa) U (POPMYIIBI, CBS3BIBAIOIINE
bu3nYecKue BeTUYNHBI (CHUJIa TOKA, DJICKTPUIECKOE HANPSDKCHHE, YIIEKTPUIECKOE
COIIPOTUBIICHUE, YJEIbHOE COMPOTHBIICHHE BEIIECTBA, paboTa ANEKTPUUYECKOTO
MOJIS, MOIHOCTh TOKa, (DOKYCHOE pPACCTOSHHE M ONTHYECKas CHjia JIUH3HI,
CKOPOCTb 3JICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBeTa, (HhOPMYJIbI
pacyeTa  AJIEKTPUYECKOTO  COMPOTUBICHUS  MPU  IOCJIEAOBATEILHOM U
napajieIbHOM COEJIMHEHUH MPOBOJHUKOB): Ha OCHOBE aHajW3a yCIOBUS 3aJlayu
3alKChIBaTh KPATKOE YCIOBUE, BBIICIATH (U3MUECKUE BEJIMYUHBI, 3aKOHBI W
dbopmysbl, HEOOXOIUMBIE I €€ PEeIIEHUs, MPOBOJUTH PACUEThl M OIICHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NIECKON BEIUUHUHBI.

Buinycknuk noayuum 603M0MCHOCH b HAYYUMbCA:

- UCIIOJb30BaTh 3HAHUS 00 DJIEKTPOMArHUTHBIX SIBJICHUSIX B MOBCEIHEBHOM
KU3HU ISl oOecrieueHusi  O€30MacHOCTH TMpU OOpallleHuH ¢ mnpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMU, JIJII COXPAHEHUs 3JI0POBbS U COOJIIOJECHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUSI B OKPYKAIOIIEH CPENIE; TPUBOJAUTDH MPUMEPHI BIVSTHUSA
AJIEKTPOMArHUTHBIX U31y4YCHUN HA )KUBBIC OPTraHU3MBbI;

- pa3jauyaTh TPAHUIBI TPUMEHUMOCTH (U3UYECKHX 3aKOHOB, MOHHMATh
BceoOIMi  XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsijia) U OTPAaHUUYCHHOCTHh HCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB
(3akoH OMa 151 yyacTka 1emnu, 3akoH Jxoyos - Jlenna);

- HUCIOJIb30BaTh IPHEMbI TOCTPOCHHS (HU3UYSCKUX MOJENICH, IMOHUCKa U
(GhOpMYIIMPOBKHU JI0KA3aTEIIbCTB BBIIBUHYTBIX THIIOTE3 U TCOPETUUECKUX BBIBOJIOB
Ha OCHOBE dMITMPUYECKH YCTAaHOBJECHHBIX (haKTOB;

- HaXOJUThb aJIeKBAaTHYIO TMPEIJIOKEHHON 3anaue (U3NYECKYI0 MOJIECIb,
paspeliarh NpoodsieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUUM 00 3JIEKTPOMArHUTHBIX
ABJICHUSX C HCIOJIb30BAHUEM MAaTEMaTUYECKOrO amnmnapara, Tak M Npu MOMOIIU
METO/IOB OILICHKH.

Keanmoewvie asnenun. Boinycknuxk nayuumcs:

- pacrio3HaBaTh KBAHTOBbBIC SIBIICHHUS U OOBSICHITH HA OCHOBE HMMEIOLIUXCS
3HAaHUWA OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHHWS OTUX SBJICHUM:
€CTECTBEHHAsT M HMCKYCCTBEHHAsl PaJl0-aKTUBHOCTb, O -, B - U Y - H3Iy4dCHUS,
BO3HUKHOBEHHUE JINHENYATOIO CIIEKTPA U3JIyUYECHUS aTOMa;

- ONHUCHIBATH WM3yYCHHBIE KBAHTOBBLIC SIBICHHS, HCIONB3YS (PU3HUECKHE
BEJIMYMHBI: MACCOBOE YHUCJIO, 3apsAI0BOE YHCIO, MEPUOJ IOIypacnaaa, dHEpPrusd
(hOTOHOB; TpPH ONWCAHWHM TMPABWIBHO TPaKTOBaTh (PU3HYECCKHH  CMBICI
UCIIOJB3YEeMbIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI U3MEPEHUs; HaXOIUTh
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(GopMyJibl, CBS3BIBAIOIIME JI@aHHYI0 (U3MYECKYIO BEIMYUMHY C JIpPYTHMMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUYCHUE (PU3NUECKON BEITUYNHBI,

- aHAJIM3MPOBAaTh KBAHTOBBIE SIBJICHMSI, MCIOJb3Yys (PHU3MUECKHUE 3aKOHBI U
IIOCTYJIAThl: 3aKOH COXPAHEHUS DJHEPIUM, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsa, 3aKOH COXPAaHEHHMsI MacCOBOTO YHCJA, 3aKOHOMEPHOCTH HW3IIy4YEHHUS |
MOTJIONICHHSI CBETa aTOMOM, IPHU 3TOM pa3inyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA M €r0 MaTeMaTU4YE€CKOE BbIPAKEHUE;

- pa3nuyaTh OCHOBHbBIE IPU3HAKH IUIAHETAPHOW MOJENH aToMa, HyKJIIOHHOMN
MOJIEJIA ATOMHOTIO S/1pa;

- TPUBOJMUTH MPUMEPHl MPOSBIECHUA B MPUPOAE U IMPAKTHUYECKOTO
UCIIOJIB30BAHUSI  PAaJUOAKTUBHOCTH, SIIEPHBIX M  TEPMOSAEPHBIX  PEAKLUH,
CIEKTPAJIbHOIO AHAJIN3A.

Bovinycknuk nonyuum 603mM0MCHOCIb HAYYUMbCA:

- UCIOJIb30BaTh 3HAHMS 00 DJIEKTPOMArHUTHBIX SIBIICHUAX B TOBCEIHEBHOM
KU3HM Il o0ecriedeHus:  O€30MaCHOCTHM TpH OOpallleHuu ¢ npubopamu U
TEXHUYECKUMU YCTPOMCTBAMHU, JJII COXPAHEHHS 3JI0POBbS U COOJIIOJCHUS HOPM
HKOJIOTHIECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie; MPUBOAUTE IPUMEPHI BIUSHUS
AJIEKTPOMATrHUTHBIX U3ITyYCHHUH HA KUBBIE OPTaHU3MBI;

- pa3nmuyaTh TPAHWUIBI TMPUMEHUMOCTH (PU3MUECKHX 3aKOHOB, TOHUMATH
BceoOIMiA  XxapakTep (PyHIaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHCHUS
AIEKTPUUECKOTO 3apsijia) M OTPAaHMYCHHOCTh HWCIIOB30BAHUSA YACTHBIX 3aKOHOB
(3axon OMa 1151 ydacTka 1en#, 3akoH /oy - Jlenua);

- HCIOJB30BaTh TMPUEMBbI TOCTPOCHUS (U3UYECKUX MOJIEIeH, MOoucKa H
(bOpMYIMPOBKHU JTOKA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUYECKUX BHIBOJIOB
Ha OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB;

- HaxoJIWUTh aJCKBATHYIO TMPEJIOKEHHON 3amade (HU3UYECKYI0 MOJIEb,
paspemiath npodiieMy Kak Ha OCHOBE UMEIOIIUXCS 3HaHUN 00 AJIEKTPOMAarHUTHBIX
SBJICHUSIX C HCIIOJIB30BAHUEM MATEMAaTUYECKOTo ammapara, Tak U MpH MOMOIIU
METOJIOB OLIEHKHU.

Keanmoewvie asnenun. Boinycknuxk nayuumca:

- pacrio3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSCHITH HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOMCTBA WJIM YCIIOBUS TMPOTEKAHHWS JTUX SBJICHUU:
€CTEeCTBEHHAss U UCKYCCTBEHHasl paguo-aKTUBHOCTb, O -, B - U Y - U3JIy4YEHUS,
BO3HUKHOBEHHUE JINHENYATOTO CIIEKTPa U3JIYUYECHUS aTOMa,;

- OIHUCHIBaTh M3YYCHHBIE KBAHTOBBIC SBJICHUS, HCMOJB3YsS (U3UUICCKUEC
BEJIMYMHBI: MAaCCOBOE YHUCJIO, 3apsAI0BOE YHCIO, MEPUOJ IMOIypacnaaa, dHEpPrusd
(GhOTOHOB; TpPH ONWCAHWHM TMPABWIBHO TPaKTOBaTh (PU3HMYECCKUM  CMBICT
WCIIOJIb3YEMbBIX BEIMYMH, UX OOO3HAUYCHHS] W EIUHUIIBI U3MEPECHHS; HaXOIUTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (U3WYECKYI0 BEIWYUHY C JAPYTUMH
BEJIMYMHAMH, BBIYHCIIATH 3HAUCHHUE (PU3UICCKON BEIIMUHUHEL;

- AQHaJIM3UPOBATh KBAHTOBBIC SIBICHUS, UCHOJIB3YS (DU3UUYECKUE 3aKOHBI U
MOCTYJIAThl: 3aKOH COXPAHEHMS JHEPrUHU, 3aKOH COXPAHEHHUS DJICKTPUUECKOTO
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3apsiia, 3aKOH COXPAHEHHsSI MacCOBOrO 4YMCIA, 3aKOHOMEPHOCTH W3JIyYECHUS U
MOTJIOIIEHUSI CBETa aTOMOM, IPHU 3TOM pas3iuyaTh CJIOBECHYIO (DOpPMYIHPOBKY
3aKOHA U €r0 MaTEMAaTHUYECKOE BBIPAKEHUE;

- pa3nu4aTh OCHOBHBIE MPHU3HAKU IJIAHETAPHON MOJENIH aTOMa, HYKJIIOHHOU
MOJIEJIA ATOMHOTIO S/1pa;

- TPUBOAMUTH MPUMEPHI MPOSBICHHUS B NPHUPOAE U MPAKTUUYECKOrO
WCIIOJIb30BAaHUSI  PAaJUOAKTUBHOCTH, SIIEPHBIX M  TEPMOSIEPHBIX PEAKLUH,
CHEKTPAJIBHOIO aHAJIN3A.

BuvinyckHuk noayuum 603MOMCHOCHb HAYUUMBCA:

- HUCHOJIb30BAaTh TIOJIYYEHHBIE 3HAHUS B TOBCEOHEBHOW JKM3HU IIpU
oOpalieHMM ¢ M[puboOpaMu W  TEXHUYECKUMU  YCTPOMCTBAMH  (CUETUHK
WOHU3UPYIONINX YaCTHUIl, TO3UMETP), JJI COXPAHEHHS 3JI0POBbsl U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEIEHUS B OKPYKAIOILIEH CpeEE;

- COOTHOCHUTD SHEPTHUIO CBSA3HM aTOMHBIX sIEp ¢ J€(PEKTOM MACCHhI;

- NPUBOJAUTH NPUMEPHI BIUSHHS PATUOAKTHBHBIX HU3JIYUYEHUH HA >KUBBIC
OpraHU3MBbl; IOHUMATh IPUHLHUII IEUCTBUS JO3UMETPA U Pa3audarh YCIOBUS €ro
UCITIOJIb30BaHUS;

- IOHUMATh 3KOJIOTUYECKHE MPOOJIEMBI, BOZHUKAIOLIUE MPU HCIOJIb30BAHUU
ATOMHBIX JJIEKTPOCTAHLMA, M TYTH PELIEHUA 3THX MNpPOOJIeM, IEPCIEKTUBBI
MCITOJIb30BAHUS YIPABIIIEMOTO TEPMOSAEPHOIO CUHTE3A.

Inemenmuvt acmponomuu. Boinycknuk nayuumces:

- yKa3bIBaTh Ha3BaHUs IUIaHET COJHEYHOUN CHUCTEMBI; pa3audyaTh OCHOBHBIC
MPU3HAKK CYTOYHOIO BpalieHusi 3Be3qHoro Heba, aBuxeHus Jlynsl, ConHila u
IJIAHET OTHOCUTEIIBHO 3BE3;

- IIOHUMAaTh pA3JIAYdsl MEXKAY TEIMOLEHTPUUYECKOW U TE€OLUECHTPUYECKOU
CUCTEMaMH MHUPA;

BuvinyckHuk nonyuum 603M0MCHOCHb HAYYUMbCA:

- YKa3bIBaTh OOIIKME CBOMCTBA U OTIMYHS TUTAHET 36MHOMW TPYIIITHI U TIAHET-
rUraiToB; Majblx Tel COJHEYHOW CHUCTEMBI M OOJBIIMX IUIAHET, I0Jb30BATHCS
KapToM 3BE3IHOTO Heba mpu HAOJIIOIEHUSIX 3BE€3HOTO HeOa;

- pa3nMyuaTh OCHOBHBIC XapaKTEPUCTUKH 3Be3] (pa3Mep, IBET, TeMIIepaTypa)
COOTHOCHTH IIBET 3BE3IbI C €€ TEMIIEPaTyPOi;

- pa3nmuyaTh TUIIOTE3bI O MPOUCXOKACHUH COTHEYHON CHCTEMBI.
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2. Conep:xanne y4eOHOI0 nmpeamera

Ne Pa3znenbl, TeMbl KoJsinuecTBo 4acoB
n/n ABTopckasi | Padouyasi nporpamma no
nporpamMmma KJj1accamM
7 knace 8 9
KJIacC | Kjaace
1 BBeneunue 4 4
2 [lepBoHayUasbHBIC CBEJACHUS O 6 6
CTPOEHUU BEIIECTBA
3 B3anmMopeiicTeue Ten 23 23
4 JlaBneHue TBEpABbIX T, )KUJIKOCTEN 21 21
Y Ta30B
5 PaboTa 1 MOIITHOCTE. DHEprus 13 13
6 HToroast KoHTpoJIbHAS paboTa 3a 1 1
Kypc 7 Kiacca
7 TennoBble SIBICHUS 23 23
8 DNEKTPUYIECKUE SIBIICHHUSI 29 29
9 DJIEKTPOMArHUTHBIC SIBJICHUS 5 9)
10 CBeTOBBIC SBIICHUS 10 10
11 HTorosast KoHTpoJIbHAS paboTa 3a 1 1
Kypc 8 Kjacca
12 3aKOHBI B3aUMOJECHCTBUS U 23 35
JIBIKEHUS TEJT
13 MexaHnuueckue KojieOaHus U BOJIHBI. 12 16
3BYyK
14 | DneKTpOMarHuTHOE MOJIe 16 24
15 CtpoeHne aToMa U aTOMHOTO s]Ipa 11 20
16 Crtpoenue u 3Bosonus Beenennoi 5 6
17 HToroBast KOHTpoJIbHAS padoTa 3a 1 1
Kypc 9 knacca
18 Pe3epBHOE Bpemsi 6
Hroro 210 68 68 | 102

7 KJjacc

BBenenue (4 1)
®usuka — Hayka o npupone. Pusnueckue sBieHUsA. OU3NUECKUE CBOWCTBA TEIN.
Pu3nyecKue BEJIUYUHBL.
N3mepennst GpU3NUEeCKUX BEIWYMH: JUTMHBI, BPEMEHH, TeMreparypbl. Ousndeckue

HaGmronenne wu onucanue (U3HUYECKUX SIBICHHI.
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npubopsl. MexayHapoaHas CUCTEMa €AMHMIL. TOYHOCTh M MOIPELIHOCTb
n3Mepenni. Gu3nka U TEXHUKA.

OPOHTAJIbHA S JIABOPATOPHAA PABOTA

1. OnpezesieHUe LEHBI IeTIEHUs U3MEPUTENLHOTO Tprbopa.

IIpenmMeTHBIMHU pe3yabTaTaMU O0YUYEHHS 110 TaHHOM TeMe SIBISIOTCS:

— MOHUMaHue PU3NIECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATEPHS;

— YMEHHE MPOBOJUTH HAOTIOACHUS (PU3NUYECKUX SIBICHUN; U3MEPATH (hU3HUECKUE
BEJINYMHBI: PACCTOSTHUE, ITPOMEKYTOK BPEMEHH, TEMIIEPATYPY; ONPEIACIATh LEHY
JEJIEHUS Kbl TpruOopa ¢ y4eTOM MOTPEITHOCTH U3MEPEHMUS;

- TOHUMaHUE POJIM YUYEHBIX HAIICH CTPAaHBI B PA3BUTHH COBPEMEHHOW (DM3WKU H
BIIMSIHUU HA TEXHUYECKHUI U COLIMATBbHBIN MPOrpecc.

IlepBoHavajibHbIE CBEACHUS 0 CTPOEHUM BelecTBa (6 1)

Crpoenne BemiecTBa. OMNBITHL, JOKAa3bIBAIOIIME ATOMHOE CTPOEHUE BEIIECTBA.
TemnoBoe ABMKEHHE aTOMOB U MoJieKyJd. bpoyHoBckoe aBmxkenue. uddysus B
ra3ax, JKHJKOCTSIX W TBEPABIX Telax. B3anmoneicTBUE YaCTHUI] BEIIECTBA.
ArperaTHble COCTOSIHUS BelllecTBa. MoOJIeNn CTPOEHUS TBEPABIX TEJ, )KUJIKOCTEN U
razoB. OObsSCHEHHE CBOWCTB Ta30B, >XMJIKOCTEH M TBEpAbIX TeJI Ha OCHOBE
MOJIEKYIAPHO-KNHETHYECKUX ITPEACTABICHAMN.

OPOHTAJIbHASA JIABOPATOPHASA PABOTA

2. OnpeniesieHue pa3MepPOB MaNIbIX TEJL.

IIpeaMeTHBIMHU pe3yibTaTaMu OOYYEHHS 110 JAHHOW T€ME SBIISIOTCS:

— TOHMMAaHUE U CHOCOOHOCTh OOBACHATH (u3anyeckue sBieHUS: AUPDy3us,
OoJbIIas COKMMAEMOCTh ra30B, Majiasi CAKUMAEMOCTb JKHJIKOCTEW U TBEPABIX TEIl;

- BJIAJICHUE SKCIEPUMEHTAIbHBIMU METOAAMU HWCCIEOOBAaHUS MPU ONPEACICHUU
pa3MepoB MajlbIX TEIL;

- TIOHUMaHUE MPUYUH OPOYHOBCKOTO JBMKEHUS, CMAUYUBAHUS M HECMayUBaHUS
TEJI; pa3JInure B MOJIEKYJIIPHOM CTPOEHUH TBEPABIX TEJN, )KUJIKOCTEN U Ta30B;

- ymenue mnoib3oBatbcsi CU u mepeBOAUTHh €NMHUIIBI U3MEPEHHS (U3HMUECKUX
BEJINYMH B KPATHBIE U JI0JbHbBIC €IUHULIBL;

-YyMEHHUE HCIOJIb30BaTh TIOJIYYEHHbIE 3HAHUS B TOBCEAHEBHOW >KU3HU (OBIT,
HKOJIOTHS, OXpaHa OKpPY>KAroIIeil cpe/ibl)

B3aumoneiicTeus Tea (23 4)

Mexannueckoe nsmxkenue. Tpaekropus. [Iyre. PaBHOMEpHOE M HEpaBHOMEpPHOE
neukenne. Ckopoctb. ['padmku 3aBUCUMOCTH TYyTH U MOJIYJS CKOPOCTH OT
BPEMEHU JIBUKCHHUS.

Nuepuwns. MueptHocTh Ten. BzanmoneiictBue ten. Macca tena. MI3mepenue maccsl
tena. [InotHocTh BemecTBa. Cuna. Cuna tsbkectu. Cua ynpyroctd. 3akoH ['yka.
Bec tena. CBsi3b MeXAy CUIION TSXKECTH U Maccoi Tena. Cuia TSKECTH Ha IPYrux
maHerax. Jlunamomerp. CioxkeHue ABYX CHUJI, HAIIPABJIEHHBIX [0 OJHOW MPSMOM.
PaBHonelicTBytomas n1Byx cwi. Cuia TpeHusi. @uznueckast mpupoaa HeOECHBIX Tell
CoONHEYHOM CUCTEMBL.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

3. I3MepeHne Macchl Tella Ha pblYakKHbIX Becax.

4. N3mepenue o0beMa Tena.
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5. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

6. 'pagynpoBanue NpyXKMHbI U U3MEPEHUE CUIJT TMHAMOMETPOM.

7. I3mepeHne Cuibl TpeHHUs C TOMOIIBIO JUHAMOMETPA.

IIpeamMeTHBIMM pe3ysIbTaTaMU OOYUCHHS TI0 IAHHOM TeME SIBJISTIOTCS:

— TIOHMMaHHWE U CIOCOOHOCTH OOBICHATH (PU3MUCCKHUE SIBICHHS: MEXaHHUECKOE
JBUKCHHE, PABHOMEPHOE M HEPABHOMEPHOE ABWKCHUE, WHEPLHUS, BCEMHUPHOE
TATOTEHUE;

- YMEHHUE U3MEPATH CKOPOCTh, MACCy, CHIIy, BEC, CUITy TPEHUS CKOJIbKECHUS, CHITY
TpEHHUsI KadyeHus, OO0bEM, IUIOTHOCTh Tejla, PABHOJCUCTBYIOUIYIO JBYX CHIIL,
JICVCTBYIOIIMX Ha TEJIO ¥ HANPABICHHYIO B OJIHY U MPOTUBOIIOJIOKHBIE CTOPOHBI;

- BJIQJICHUE DKCIECPUMEHTAJIbHBIMM METOJIAMU MCCJIEAOBAHUSA 3aBUCHUMOCTHU:
MIPOMJICHHOTO MYTH OT BPEMEHU, YIJIUHEHUS MPYKUHBI OT MPHUIOKEHHOU CHIIBI,
CUJIBI TSDKECTH TeJla OT €ro MAacChl, CHJIbl TPEHUA CKOJBXKEHHUS OT IUIONIAId
CONPUKOCHOBEHUS] TEJ W CHUJIbl, NPWKUMAIOMIE TEIO0 K IOBEPXHOCTH
(HOpMaJIBHOTO JIaBJICHUS);

- TIOHMMaHHE CMBbICIIa OCHOBHBIX (DU3MUECKMX 3aKOHOB: 3aKOH BCEMHUPHOTO
TATOTEHUs, 3aKOH ['yKa;

- BJaJiCHUE CMOocOoOaMU BBITIOJHEHUS PACUYETOB IPU HAXOXKJICHUHU: CKOPOCTH
(cpenHeit CKOpPOCTH), ITyTH, BPEMEHH, CUIIbI TSKECTH, Beca Tella, IJIOTHOCTH Tela,
o0beMa, Macchl, CHJIbl YIIPYTOCTH, PABHOACHCTBYIOIIEH IBYX CHJI, HAITPaBJICHHBIX
10 OHOM TPSIMOW;

- YMEHUE HAXOJUTh CBA3b MEXKIY BEIWYMHAMHU: CUJIOW TSKECTH M MACCOW Tela,
CKOPOCTH CO BPEMEHEM M IyTeM, TUIOTHOCTH TeJia C €r0 MacCoi U 00BEMOM, CUJTON
TSYKECTH U BECOM TeJa;

- YMEHHUE MIePEBOUTHh (PU3NUECKHUE BEIMUMHBI U3 HecucTeMHbIX B CU 1 Ha000poT;
-IOHUMAHUE MPUHIMNA JEUCTBUS JUHAMOMETPA, BECOB, BECOB BCTPEYAIOLIUXCS B
MOBCEHEBHON JKU3HH, M CIIOCOOOB oOecriedeHusi O€30MacHOCTH IMPU  HUX
UCIIOJIb30BaHUY;

JlaBjieHUE TBEPABIX TeJ, ;)KUAKOCTeH U ra3os (21 4)

HaBnenne. [laBnenune TBepabix Teil. JlaBienue raza. OObICHEHHE JaBJICHUS Trasza
Ha OCHOBE MOJICKYJISIPHO-KMHETUYECKUX TMpeacTaBieHui. llepemada naBieHud
razamu u xuakoctamu. 3akoH Ilackans. Coobmiatomuecs: cocyabl. ATMochepHoe
naBiieHre. MeTtonbl u3MepeHus: arMocepHoro aamieHus. bapomerp, MaHoMeTp,
MMOPIIHEBOM JKUAKOCTHBIM HAacoc. 3aKOH ApxuMmena. YCIOBHS IUIABAHUS TeEJN.
BosnyxomnnaBanue.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOThI

8. OrmpeneneHrue BBITAIKUBAIONIEH CHUJIbI, JEUCTBYIOUIEH Ha IMOTPYKEHHOE B
KUJKOCTh TEJIO.

9. BrisicHeHHE YCIOBUI IJIABAaHUS TEJA B AKUJKOCTH.

IIpenmMeTHBIMU pe3ybTaTaMU O0YUYEHHs 110 TaHHOM TeMe SBISIOTCS:

— MOHHMMaHHWE M CIIOCOOHOCTh OOBSACHATh (PU3MUECKHE SBICHHS: aTMOC(epHOe
JIaBJICHWE, JABJICHHE MKHUJKOCTEH, Ta30B W TBEPAbIX TeJ, IUIABJICHUE TE,
BO3/yXOIUIaBaHUE, PACIIOJIOKHHUE YPOBHS KUIKOCTH B COOOIIAOUIUXCS COCYaX,
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CYILIECTBOBAHME BO3AYIIHON 000JOYKH 3eMiu; CrnocoObl yMEHBIIEHUS |
YBEJIMYEHHUS 1aBIECHUS;

- YMEHHE U3MepATb: aTMoc(epHOe [aBICHUE, NABICHUE XUIAKOCTH Ha JHOU
CTEHKH COCyJla, Cuity ApXumena;

- BIIQJICHUE DKCIIEPUMEHTAILHBIMUA METOJAMU HCCIICIOBAHUS 3aBUCUMOCTH: CHJIbI
ApxuMena or oO0beMa BBITECHEHHOW TEJIOM BOJIbl, YCJIOBUW IUIaBaHUS Teja B
KUJKOCTH OT JEUCTBUS CUJIBI TSDKECTU U CUJIbI ApXUMENa;

- IOHMMAHHUE CMBICIIa OCHOBHBIX (DM3NYECKUX 3aKOHOB M YMEHUE TPUMEHSTh UX HA
npakTuke: 3akoH [lackans, 3akoH Apxumena;

- MIOHUMAaHUeE MPUHIINNA ACHCTBUS OapOMeTpa-aHepOor1a, MAaHOMETPA, MOPIITHEBOTO
KUJIKOCTHOTO Hacoca. [uapaBiMyeckoro mpecca M CIOCOOOB oOecreyeHus
0e30MacHOCTH MPHU UX UCIIOIb30BAHUY;

- BJAJICHHE CHocO0aMU BBIMOJTHEHUS PAcCUYeTOB NPHU HAXOXKIACHHUM: JaBJICHUS,
JIABJICHUS JKUJIKOCTH HA JHO U CTEHKHU COCYyJa, CUJIbl ApXHUMea B COOTBETCTBHHU C
MOCTAaBJICHHOM 3a/1aueil Ha OCHOBAHHUH UCTIOJIb30BAHUS 3aKOHOB (DHU3UKU;

- YMEHHME UCIOJIb30BaTh MOJIYYEHHbIC 3HAHUS B TTOBCEIHEBHOM JKU3HU (SKOJIOTHS,
OBIT, OXpaHa OKPY>KaroIIei Cpeibl)

Pa6ora u MmomHOCTh. JHeprus (16 1)

Mexanuueckass padbora. MomHocTe. [IpocThle MexaHu3Mbl. MOMEHT CHIIBL
VYcnoBus paBHOBeCHS pblyara. «30J0TO€ IPaBUIO» MEeXaHUKU. Bubl paBHOBECHS.
Koadpdunment mnonesnoro neiictBus (KIIJ[). Oueprusa. IloTeHuuanvHas u
KUHeTu4eckas sHeprus. [IpeBparienue sHeprumu.

®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

10. BoisicHeHHE yCIOBUSI pABHOBECHS phlUara.

11. Onpenenenue KII/ mpu nogbeme Tena o HAKJIOHHOM TIIOCKOCTH
IIpeamMeTHBIMHU pe3ybTaTaMu OOYYEHHS 110 JAHHOU TeME SBJISFOTCS:

— MOHUMAHUE U CIIOCOOHOCTh OOBSACHATH (M3UYECKHUE SBIICHUS: PABHOBECUE TeE,
MPEBPAIICHAE OJHOTO BH1a MEXAaHUYECKON SHEPTUHU B APYTOM;

- YMEHHUE HM3MEpPSATh: MEXAaHHUYECKYI0 pabdoTy, MOIIHOCTH, IJICYO CHIIBI, MOMEHT
cwibl, KITJI, moTeHIHAIBbHYIO 1 KHHETUYECKYIO YHEPTHIO;

- BJIAJICHUE DKCIEPUMEHTAIBHBIMU METOJaMU HWCCIEIOBAHUS MPU ONMpPEACTICHUU
COOTHOIIICHUSI CUJT U TIJIeY, JIsl pAaBHOBECHSI pblyara;

- TIOHMMAaHHWE CMBbICIIa OCHOBHOTO (PU3MYECKOTO 3aKOHA: 3aKOH COXpaHEHUS
SHEPI'UH;

-IOHUMAHUE TPUHIUIIA JEUCTBUS pbhluara, OJOKa, HAKJIOHHOM TUIOCKOCTH U
croco0oB obecrneyeHust 6e30MacHOCTH MPU UX UCTIOIb30BaHUH;

- BIIQJICHUE CIIOCOOAMM BBITTOJIHEHHS PACUETOB IS HAXOXKJICHUS: MEXaHUYECKOM
paboThI, MOIITHOCTH, YCJIOBHUSI PAaBHOBECHsI CHJI Ha pbryare, MomeHnTa cuibl, KII/I,
KUHETUYECKOU U MOTCHINAIbHON SHEPTUH;

- YMEHHME UCIOJIb30BaTh MOJYUYEHHbIC 3HAHUS B MOBCEIHEBHOM KU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYKArOIIEH CPeIbl)

HNrorosasi kKoHTpOJLHas padoTa (14)
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8 KiIace
TermoBble siBJeHUs (23 4.)
TennoBoe aBuxkeHue. TermoBoe paBHOBecue. Temneparypa. BHyTpeHHss sHEprusi.
Pabora wu Temnonepenada. TemnonpoBoaHocTh. Kouekmus. Mzmyuenue.
KonnuecTBo TEmIOTHI. YielbHAas TEMIOEMKOCTh. Pacuér konuecTBa TEIIOTHI PU
TerI000MeHe. 3aKOH COXPAHEHMsS] U MPEBPAILEHUS 3HEPIrUU B MEXAHUYECKHX H
TEIUIOBBIX Tpoleccax. llnaBiaeHue M OTBepAEBaHHUE KPUCTALUIMYECKUX TEll.
Vnennas temiora nnasieHusd. Mcnapenue u konaeHcanus. Kunenue. BiaaxHocTts
BO3/yXa. VYnenwHass TeruioTa mapooOpazoBaHusA. OOBsSICHEHHWE W3MEHEHUS
arperaTHOrO COCTOSIHMSI BEIIECTBA HA OCHOBE MOJICKYISIPHO-KMHETHYECKHUX
npencrasineHuid. IlpeoOpa3zoBaHue >HEpruM B TEIUIOBBIX MaminHax. JlBurarenb
BHyTpeHHero cropanusi. [lapoas typOuna. KIIJ[ TemmoBoro aBuraress.
DKoJIOrHuecKre mpo0JieMbl UCIOIb30BAHMSI TETNIOBBIX MAIIKH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI
1. CpaBHEHHE KOTMYECTB TEIUIOTHI IPU CMEIIMBAHUU BOJIBI PA3HOW TEMIIEPATYP.
2. 3MepeHne yeabHON TEIIOEMKOCTH TBEPIOIO TENA.
3. I3MepeHune BIa)KHOCTH BO3yXa.
IIpeameTHBIMHU pe3ysibTaTaMU OOYUEHHS 110 IAHHOU TeME SIBJISIOTCS:
— TIOHUMaHHE U CIOCOOHOCTh OOBICHATH (HU3UUECKUE SBICHUS: KOHBEKIIUS,
U3JIydeHUEe, TEIJIONPOBOJHOCTh, HW3MEHECHHE BHYTPEHHEH »OSHEpruM Teja B
pe3yabTare TeIionepeiadyn Ui padoThl BHEITHUX CUJI, UCTIApEHUE (KOHACHCAIIUS)
U TUJIaBJIeHUE (OTBEpJIEBAHME) BEIIECTBA, OXJIAKICHHUE KUIKOCTH TIPU UCHIAPEHUH,
KHUIICHUE, BBITIaJICHUE POCHI;
- YMEHUE W3MEpATh. TEMIEPATypy, KOJUYECTBO  TEIUIOTHI, YJEIbHYIO
TEIUIOEMKOCTh BEIIECTBA, YIEIbHYIO TEIUIOTY IUIABJIEHUS BEILECTBA, BIIA)KHOCTH
BO3/1yXa;
- BJAQJCHUE DOKCIEPUMEHTAIBHBIMM METOJAMU HCCIIEIOBAHUSA: 3aBHCUMOCTH
OTHOCHUTEJNBHOM  BJIQXHOCTHM  BO3JyXa OT JaBIIEHHS  BOASHOTO  Iapa,
COJZIEpIKalllerocsl B BO3/IyXE MPHU JAHHOW TeMIepaType; HaBJICHUS HACBHIIIEHHOTO
napa; onpeesIeHUe yJIeIbHON TEINIOEMKOCTH BEUIECTBA;
-MIOHUMAHUE TIPUHIIUINA JEUCTBUS KOHJEHCAIIMOHHOTO W BOJIOCHOTO THIPOMETPOB,
MICUXPOMETPA, ABUTATENS] BHYTPEHHETO CrOpaHUs, TapoOBOM TypOWHBI U CIIOCOOOB
oOecrieyeHus: 6€30MaCHOCTH MPU UX UCTIONb30BaHUH;
- TOHMMaHUE CMbICJIA 3aKOHAa COXpPAaHEHHS MW TMPEBpAlICHUS HSHEPIUU B
MEXaHUUYECKUX U TEIUIOBBIX MPOIECCaX U YMEHUE MMPUMEHSTh €ro Ha MPAKTUKE;
- OBJIQJICHUE CIIOCOOaMU BBIMOJHEHUSI PACUYETOB ISl HAXOXKJICHUS: YJEeNbHOU
TEIMJIOEMKOCTH, KOJIMYECTBA TEIJIOTHI, HEOOXOUMOTO JJIsi HarpeBaHus Teja WU
BBIJICIISIEMOI0 UM TIPU OXJaXAeHUH, yaeabHou , KII] TermoBoro asurarens;
- YMEHHME UCIOJIb30BaTh MOJIYYEHHbIC 3HAHUSA B MOBCEIHEBHOM XU3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYKArOIIEH CPeIbl)
duekTpUUYecKue ABJeHus (29 4.)
Onextpuzauust Tena. JlBa poma 3apsanoB. BzaumoneiicTBUE 3apsKEHHBIX Tell.
[IpOBONHMKH, IOUANEKTPUKU W IOJYNPOBOIHHUKU. OIJIEKTPUYECKOE IMOJE. 3aKOH
COXpaHEHHUsI DJEKTPUUECKOTO 3apsnaa. JleauMocTh 3JIEKTPUUECKOro 3apsja.
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OnektpoH. CTpoeHHE aTtoma. JNEKTPUYECKUN TOK. J[eMCTBHE 3IEKTPUUYECKOTO
MOJISI HAa AJEKTpUYecKue 3apsabl. McTouHuku Toka. Dnmekrpudeckas uemnb. Cuna
TOKa. DJIEKTPUYECKOE HAIPSKEHHUE. DIEKTPUUYECKOE COMPOTUBIEHUE. 3akoH OMa
o ydactka uenu. llocnenoBarenbHOE W MApAJIEIBHOE COEIMHEHUE
MPOBOJIHUKOB. Pab0oTa M MOIIHOCTh AJIEKTPUYECKOTO ToKa. 3akoH [[xoyns-JleHia.
Konpaencarop. [IpaBuia 6e3onacHOCTH Mpu padbOTE € AIAEKTPOIPUOOPAMH.
®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. Coopka nekmpuyeckou uyenu W uMepeHue Cuibl MoKa 6 ee pa3nuyHbIX
yuacmikax

5. H3mepenue nanpaxcenusa Ha paznuyHbIX y4ACMKAX /1CKMPUYUECKOl yenu

6. Pezynuposanue cuivl moka peocmamom

7. H3mepenue conpomueiieHus npPOBOOHUKA NPU NOMOWU amnepmvempa u
6o1bmMmempa.

8. H3zmepenue mowynocmu u padomovl moKa é 31eKMPUYEcKoll 1amne
IIpeaMeTHBIMHU pe3ybTaTaMu OOYYEHHS 110 JAHHOU TeMe SBIISIFOTCS:

— MMOHUMAaHUE U CIIOCOOHOCTH OOBSICHATD (PU3UYECKUE SIBICHHUS: DJICKTPU3AIUS TE,
HarpeBaHW€ MPOBOJHUKOB SJIEKTPHUUYECKUM TOKOM. OIEKTPUYECKUN TOK B
MeTallJIaX, DJEKTPUUECKUE SBIICHHS C TIO3UIIMUM CTPOCHHSI aTroma, JeHUCTBUS
AIEKTPUUYECKOTO TOKA;

- YMEHHME U3MEPSATh: CUIIy JJIEKTPUUYECKOTO TOKa, AJIEKTPUUECKOE HaNpsiKEHUE,
AIEKTPUUYECKUH 3apsijl, SJIEKTPUUECKOE COMPOTUBIICHUE;

- BJIaJICHUE SKCIIEPUMEHTAIBLHBIMU METOJaMHU UCCIIEAOBAHUS 3aBUCUMOCTH: CHJIbI
TOKa Ha YYacTKe LENH OT OJJICKTPUUYECKOTO HAMNpsHKEHUs, SJIEKTPUUYECKOTO
CONPOTUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAN MONEPEYHOrO CEYEHHUS U
Marepuana;

-IOHMMAaHHE MIPUHLININA JEUCTBUS KOHJECHCAIIMOHHOTO W BOJIOCHOTO THIPOMETPOB,
MICUXPOMETpPa, - MOHUMAHUE CMbICIIAa OCHOBHBIX (PU3UYECKUX 3aKOHOB M YMEHHE
MPUMEHSTh UX Ha MPAKTUKE: 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO 3apsjia, 3aKOH
Oma aJ1s yyacTka 1enu, 3akoH Jxoynsa-JIenna;

-  TNOHMMaHusg  [pPUHLIMOA  JEUCTBUA  BJEKTpOCKoma.  DJIEKTPOMETpa,
raJlbBAaHMYECKOTO 3JIEMEHTa, aKKyMyJisiTopa, (poHapuKa, peoctaTa, KOHJIEHCATOpa,
JamMIibl HakaJMBaHUsT M CHOCOOOB oOecrieyeHHs O€30MacHOCTH TMpU  HX
HCIIOJIb30BaHUY;

- BIJIQJICHHE CIOCOO0AMU BBITIOJHEHUS PAcCyeTOB [IJIi HAXOXJCHMS: CHJIbI TOKa,
HaMpsDKCHUS, COMPOTHUBJICHUS TMpPU  MApaJUIeIbHOM W MOCIEJ0BATEIbHOM
COCIMHEHUU TMPOBOJAHUKOB, YACIHHOTO COMPOTUBJICHUS MPOBOJHMKA, PabOTHI U
MOIIHOCTH  BJEKTPUUECKOTO TOKAa, KOJWYECTBA TEIJIOThI, BBIAECISEMOIO
MIPOBOJTHUKOM C TOKOM, €MKOCTH KOHJIEHCATOpa, pabOThl JIEKTPUUYECKOTO IO
KOH/JIEHCATOpa, SHEPTUU KOHJEHCATOPA,;

- YMEHHME UCIOJIb30BaTh MOJTYUYEHHbIC 3HAHUS B TTOBCEIHEBHOM JKM3HU (SKOJIOTHS,
OBIT, OXpaHa OKPYIKaroIlel Cpeibl, TEXHUKA OE30MMacHOCTH).

DJIeKTPOMATHUTHBIE siBJeHUusA (5 4.)

OnbiT Dpcrena. MarautHoe nosie. MarHuTHOE MoJjie npsiMoro Toka. MarHuTHoe
MoJIe KaTymIKh ¢ TOKOM. [locTosiHHbIE MarHWThbl. MarHUTHOE T0JI€ TOCTOSTHHBIX
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MarHutoB. MaruutHoe mojie 3emiu. B3auMmopeicTBue MarHutoB. JlelicTBue
MArHUTHOTO TOJIsl HA MPOBOJIHUK C TOKOM. DJIIEKTPUUYECKUIN JBUTATEb.
®POHTAJIBHBIE JIABOPATOPHBIE PABOTBI

9. Coopka neKmpomazHuma u UCHbIMAHUE €20 OeliCHBUL.

10. H3yuenue rKk1eKmu4uecko20 0guzamesnsi HOCMOAHHO20 MOKA.

IIpeaMeTHBIMHU pe3yIbTaTaMu OOYYCHHS 10 JAHHOW TEME SBJISTFOTCSI:

— MOHUMAHUE B CIIOCOOHOCTH OOBACHSITH (PM3UUECKUE SIBJICHUS: HAMAarHUICHHOCTD
JKene3a W CTaid, B3aUMOJECHCTBHE MAarHUTOB. B3anMojelcTBUE MPOBOJHUKA C
TOKOM M MarHUTHOU CTPEJIKH, ICHCTBUE MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM;
- BJIQJICHUE DKCIEPUMEHTAIBHBIMU METOJAAMU UCCIEAOBAHUS 3aBUCUMOCTH
MarHUTHOIO ICMCTBUS KaTYIIKU OT CHJIbI TOKA B IIEIIH;

- YMEHHE HCII0JIb30BaTh MOJTYYEHHbIC 3HAHUS B TTOBCEIHEBHOM JKM3HU (DKOJIOTHS,
OBIT, OXpaHa OKPYKaIOIIEH cpe/bl, TEXHHUKAa O€30IaCHOCTH)

CgetoBble siBjenus (13 4.)

Nctounuku cBera. [IpsamonnHeiiHoe pacipocTpaHeHre cBeTa. Buaumoe nBUXEHNE
ceetwil. OTpakeHME CBeTa. 3aKOH OTpaxeHus cBeTa. Ilmockoe 3epkalo.
IIpenomMiienne cBera. 3aKOH IpesromiieHus cBeTa. JImH3bl. DOKYCHOE pacCTOsSHUE
auH3bl.  Ontuueckas cuiia JuH3bl. M300pakeHusi, naBaemble JMH30M. [7a3 kak
onTU4eckas cucteMa. OnTudeckre npudopsI.

OPOHTAJIbBHAS JIABOPATOPHAS PABOTA

11. IHonyuenue uzoodpasrcenus npu nOMOuwU TUH3bL.

IIpeamMeTHBIMHU pe3ysibTaTaMU OOYUEHHS 10 IAHHOUW TEME SIBJISIOTCS:

— MOHUMAHUE U CHOCOOHOCTH OOBSICHATH (DU3UUYECKHUE SIBJICHUS: MPSIMOJIMHEITHOE
pacmpocTpaHeHHe cBeTa, oOpa3oBaHHWE TEHH M IIOJYyTCHH, OTPAXKCHHE W
MPEJIOMJICHUE CBETA,;

- YMEHHE HU3MEpATh: (POKYCHOE pacCTOSIHUE COOMparomield JWMH3BI, ONTHYCCKYIO
CHUJTY JIMH3HI,

- BJIAJICHUE DKCICPUMEHTAJILHBIMM METOJIaMU MCCJIEOBAHUS 3aBUCUMOCTH:
M300paKeHUsI OT PACIOJIOKCHHMS JaMITbl Ha PA3JIUYHBIX PACCTOSHUSIX OT JIMH3HI,
yIJla OTPXKEHUSI CBETA HA 3€PKAJIO;

- MIOHUMAaHUE CMbICJIa OCHOBHBIX (DM3UYECKUX 3aKOHOB U YMEHUE MTPUMEHSThH UX Ha
MPaKTUKE: 3aKOH OTpPa)XXEHUs CBETa, 3aKOH TMPEJIOMJIEHUS] CBeTa. 3aKOH
MPSIMOJIMHEUHOTO PAaCcTPOCTPAHEHUSI CBETA;

- pa3nuyath (OKYC JMH3bI, MHUMBIH (POKYyC M (POKYCHOE pacCTOSHUE JIMH3HI,
ONTUYECKYI0 CHJIy JIMH3bI M ONTHYECKYI0 OCh JIMH3bI, COOHMpAIOIIYI0 U
paccenBaloIyI0 JIMH3bI, U300pAKECHUS, TaBaeMble COOMpArOIEl U paccerBarolen
JIMH301;

- YMEHHME UCIOJIb30BaTh MOJTYYEHHbIC 3HAHUS B TTOBCEIHEBHOM JKM3HU (SKOJIOTHS,
OBIT, OXpaHa OKPY>KAIOIICH CPEeIbI).

HNrorosasi kKoHTpOJLHas padoTa (14)
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9 ki1ace

3aKoHbI B3aUMOJAEHCTBUS U IBUKeHUsA Tea (23 4.)

Marepuansuas  Touka. Cucrema  orcuera. llepememenue.  CKopoCTh
NPSIMOJIMHEHHOTO PaBHOMEPHOTO JABMXEHUs. [IpsAMonnHeiiHOe paBHOYCKOPEHHOE
JBIDKEHUE: MTHOBEHHAs CKOPOCTb, YCKOpDEHHUE, IepeMelIeHueE. I'paduku
3aBUCUMOCTH KHHEMAaTUYECKUX BEJIMYMH OT BPEMEHU IMPU PABHOMEPHOM H
PAaBHOYCKOPEHHOM JIBHKEHUU. OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS.
['eotieHTprYECKast U TeIUOLEHTPUYECKasi CUCTeMbl Mupa. MHepuuanbHas cucrema
orcyeta. 3akoHbl  Hpiotona. CBoOomnoe manenue.  HeBecomocTh. 3akoH
BCEMHUPHOTO TATOTeHUsl. MCcKyccTBeHHbIe CHYTHUKH 3emid. Mmmynsc. 3akoH
COXpaHEHHUs UMITyJbca. PeakTuBHOE JBUKEHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1. Hccneooeanue pagnoyckopennozo 06uiiceHus 6€3 HauaibHol CKOPOCHIU.

2. H3mepenue yckopenus c60000H020 nadeHus.

IIpeameTHBIMHU pe3ysibTaTaMU OOYUEHHS TI0 IAHHOUW TeME SIBJISIOTCS:

— MOHUMAaHUE U CMOCOOHOCTh OOBACHATH (PU3UYECKUE SBJIICHUS: MOCTYMATEIHHOE
JBIDKEHUE, CMEHA JHS M HOYM Ha 3emJie, CBOOOIHOE MaJIeHUE TeJ, HEBECOMOCTD,
JBH>KEHHUE IO OKPYKHOCTHU € MOCTOSIHHOM 110 MOAYJIF0 CKOPOCTBIO;

- 3HAHUE U CMOCOOHOCTH JaBaTh OMpEEICHUs/ONUcaHusl (U3NYECKUX MOHSITHM:
OTHOCHUTEJIIBHOCTh JBUKEHHUS, T€OLICHTPUUECKAss W TeJMOLECHTPUYECKas CUCTEMaA
MUpa; [mepBas KOCMHYECKas CKOPOCTh|, PEaKTUBHOE JIBWKEHUE; (PU3MUECKHUX
MoOJIeNiel: MaTepuaibHas TOYKa, CHUCTeMa OTcyeTa; (PU3NYECKUX BEIUYUH:
MEPEMEILICHHE, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEWHOTO JBUKEHUS, CKOPOCTh U
LHEHTPOCTPEMUTEIILHOE YCKOPEHHE TIIPU PABHOMEPHOM JBWKCHHHM Tela IO
OKPY>KHOCTH, UMITYJIbC;

- MOHUMAaHUE CMBICIA OCHOBHBIX (PU3MYECKUX 3aKOHOB: 3aKoHa HpIOTOHA, 3aKOH
BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHHUs SHEPTUU
YMEHUE MPUMEHSTh UX Ha MPAKTUKE;

- YMEHHUE NMPUBOAUTH MPUMEPHl TEXHUUECKUX YCTPOUCTB M JKUBBIX OPTaHU3MOB, B
OCHOBE TNEPEMEIICHUS] KOTOPBIX JIEKHUT MPUHIMI PAJHUOAKTUBHOTO JIBUYKEHHS;
3HaHHE W YMEHHE OOBACHITH YCTPOHMCTBO M JCHCTBHE KOCMHUYECKHUX pPaKeT-
HOCHUTEIICH;

-YyMEHUE U3MEPSATh. MTHOBEHHYIO CKOPOCTh M YCKOPEHHME MPU PAaBHOYCKOPEHHOM
NpPSMOJIMHEWHOM  JBH)KEHUHM,  LIEHTPOCTPEMHUTENIBHOE  YCKOPEHHE  MpHU
PAaBHOMEPHOM JIBUKEHUU 10 OKPY>KHOCTH;

- YMEHHME UCIOJIb30BaTh MOJIYUYEHHbIC 3HAHUS B TIOBCEIHEBHOM JKM3HU (SKOJIOTHS,
OBIT, OXpaHa OKPYXKAIOIIEH Cpeibl).

MexaHnnveckue KoJjie0anusi M BOJHbL. 3ByK (12 4.)

KonebarensHoe nuxkenue. Konebanus rpysa Ha npyxune. CBOOOJHbIE KOTeOaHMUS.
KonebarenbHast cucrema. MasTHUK. AMIUTMTYAA, MEPUOJ, YacTOTa KoJieOaHUM.
['apmonuueckue konmeOanusi. IlpeBpamieHue dHepruM TMpu  KojieOaTeIbHOM
NBIDKEHUHW.  3aryxaroiue kosieOanus. BwiHyXIneHHble KojieOaHus. Pe3oHaHc.
PacnipocTpanenue konebanuii B ympyrux cpenax. [lomepednsie W MpoaOIbHBIC
BOJIHBL. J[JinHA BOHBI. CBS3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PacHpOCTpaHEHUs U
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nepuogoM (4yactoroil). 3BykoBble BoOJHBI. CkOpocTh 3ByKa. Bricota, TeMOp u
I'POMKOCTb 3ByKa. DX0. 3ByKOBOU pE30HAHC.
OPOHTAJIbHA S JIABOPATOPHAA PABOTA
3. HccnenoBanue 3aBUCHMOCTH MEPUOJA M YaCTOThl CBOOOJHBIX KoJIeOAHUMN
MasTHUKA OT JUIMHBI €0 HUTH.
IIpenMeTHBIMHU pe3yabTaTaMU O0OYUYEHHS 110 TaHHOM TeMe SIBISIOTCS:
— TIOHHMaHUE MU CIOCOOHOCTh OOBSICHATH (PU3UUECKHE SIBICHUA: KoJeOaHus
MaTEMaTUYECKOIr0 U MPY>KMHHOTO MAasSTHUKOB, PE30HAHC (B TOM YHCJIE€ 3BYKOBOW),
MEXaHWYECKHE BOJIHBI, JJIMHA BOJIHBI, OTPAKEHUE 3BYKa, 3XO;
- 3HAHUS U CIOCOOHOCTH /1aBaTh ONPEAEIICHUS (PU3NYECKUX MOHATUI: CBOOOHBIE
KojeOaHus, KosiebaTenbHasi CUCTEMa, MAasATHUK, 3aTyXalollue KoJjieOaHus,
BBIHYKJIGHHBIE KOJIEOaHUs, 3BYK M YCIOBUS €r0 pacrnpoCTpaHEHUs; (PU3NYECKux
BEJIMYMH: aMIUINTYJa, MNEepUoj, M YacToTa KoyieOaHWW, cOOCTBEHHas 4YacToTa
K0JIe0aTEeIbHON CUCTEMBI, BBICOTA, [TEMOp], TPOMKOCTh 3BYKa, CKOPOCTh 3BYKa;
duznyeckux Mozenei:[TapMOHUYECKUe Koyie0aH s |, MaTeMaTHUECKU MasiTHUK;
- BJIAJICHUE DKCIEPUMEHTAJIBHBIMU METOAAMHU HCCIEHOBAaHUS 3aBUCUMOCTHU
NEepHoJIa ¥ YaCTOTHI KoJieOaHUM MasiTHUKA OT JJIMHBI €r0 HUTH.
JuiekTpoMaruuTHoe mnoJie (16 4.)
OpHOpOAHOE M HEOTHOPOJHOE MAarHUTHOE MoJe. Hanpasinenue Toka v HarpaBiICHHE
JuHUN  ero marHutHoro noss. IIpaBuno OypaBumka. OOHapyK€HHE MAarHUTHOTO
nons. [IpaBuno seBod pyku. MHAYKIMS MAarHUTHOTO MOJs. MarHUTHBIA TOTOK.
OmneiTel @apanes. DneKTpoMariuTHass WHAYKUWsA. HanpaBneHue MHIYKIIMOHHOTO
toka. [IpaBmiio Jlenua. SIBnenune camomnaykuuu. llepemenusii Tok. IeHepartop
nepeMeHHoro Toka. IlpeoOpazoBanme SHepruM B 3JIEKTPOreHEparopax.
Tpancpopmarop. Ilepemaya  sMeKTpUUECKOM  SHEPrUM  HA  pPACCTOSHHUE.
DNEeKTpOMarHuTHOE ToJIeE. DNeKTpOMarHuTHbIE BOJIHBI. CkopocTb
pacnpoCTpaHEHUs  3JEKTPOMATrHUTHBIX BOJH. BiMsHME  3JIEKTpOMAarHUTHBIX
U3JIydYeHUH Ha JKkMBble opraHu3mbl. KoneOarenbHblii  KoHTyp. [lomydenue
ANIEKTPOMArHUTHbIX ~ KoseOaHuil. [IpuHIMO  paguocBsi3u U TEJIEBUICHUS.
WuTepdepenius cBera. DneKTpoMarHuTHas npupoaa cseta. Ilpenomienue cera.
[lokazarens mnpenominenus. [ucnepcusi cBera. llBera Tten. Cnekrporpad u
CIEKTPOCKOI. Thmbl onTHdecKux cnekTpoB. CreKTpaibHbli aHanu3. llomomenne
Y UCITyCKaHue cBeTa aromaMu. [IponcxoxieHne TMHENYaTbIX CIEKTPOB.
®POHTAJIBHBIE JIABOPATOPHBIE PABOThI
4. H3yueHnue 31eKmpomMazHumuon UHOYKYUU.
5. Haonrwoenue cniouwinoz2o u 1uHenyamvlx CheKmpoe uCnyCKaHus;.
IIpeamMeTHBIMHU pe3ybTaTaMu OOYYEHHS T10 JAHHOU TeME SBJISFOTCS:
— TOHHMAaHHE U CIIOCOOHOCTh OOBSACHATH (HUBUYECKUE SIBICHUS/TIPOIIECCHI:
AIIEKTPOMArHUTHAasl MHAYKLUS, CAMOMHIYKLHS, MPEIOMIIEHUE CBETA, TUCIEPCHUS
CBETA, NOTJIOLICHUE U HCITyCKaHHWE CBETA aTOMaMH, BOSHUKHOBEHUE JIMHEMYATBIX
CIIEKTPOB MCITyCKaHMs U NOTJIOIICHUS;
- 3HAHWE W CIOCOOHOCTH JaBaTh OMpENETICHUS/ONMUCaHUs (PU3NYECKUX TOHSITHI:
MAarHuTHOE TMOJIE€, JIMHUM MAarHUTHOM MHAYKIMHU, OJHOPOJAHOE U HEOJHOPOIHOE
MAarHMTHOE TI0JIE, MAarHUTHBIA TMOTOK, TIEPEMEHHBIM DJIEKTPUUYECKUU TOK,
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AIEKTPOMArHUTHOE TOJIE, JJIEKTPOMArHUTHBIE BOJIHBI, JJIEKTPOMAarHUTHbIC
KoJieOaHMs, PaJANOCBI3b, BUIUMBI CBET; (PU3NYECKUX BEJIMYMH: MArHUTHAs
WHIYKLIWS, UTHIYKTUBHOCTb, MEPUOJ, YAaCTOTAa U aMIUIUTYAA 3JIEKTPOMAarHUTHBIX
KOJIeOaHM, MOKa3aTeIN MPEJIOMIICHHUS CBETA;

-3HaHue (HOPMYIHUPOBOK, TMOHHMAHHE CMBICIIa M yMEHHE TNPUMEHATH 3aKOH
IPEJIOMJIEHUS CBETa U NpaBmiio JIeHa, KBaHTOBBIX MOCTYJaTOB bopa;

- 3HAHWE Ha3HAYEHHUS, YCTPOMCTBA U MPUHIUIIA JEHUCTBUS TEXHUYECKUX
YCTPOWCTB: DJIEKTPOMEXaHUYECKNA NMHAYKIIMOHHBIN T€HEPATOP MEPEMEHHOTO TOKA,
TpaHcopmatop, KojaedaTenbHbIN KOHTYD, AETEKTOP, CIIEKTPOCKOII, CIEKTporpad;

- [TOHUMaHUE CYyTH METOJA CIEKTPAIBHOTO aHAJIN3a U €r0 BO3MOKHOCTEH |
Crpoenue atoma u atomHoro siapa (11 1)

PannoakTUBHOCTD, KaK CBUIETENILCTBO CIOKHOTO CTpOEHMs aroma. Anbda-, Oera
u ramma-uznydeHus. ONbIThI Pezepdopna. Snepnas momenb  aroma.
PannoakTuBHBIE TIpeBpalieHuss aToMHbIX saep. CoxpaHEHHWH 3apsioBOTO U
MacCOBOTO YHMCEI TMpU SAEPHBIX pEaKUUsIX. OKCIEPUMEHTAIbHBIE METOMbI
uccienoBanus yactul. [IpoToHHO-HEUTpOHHAsE MOAENb saApa. PU3NYECKUN CMBICI
3apsA0BOro U MaccoBoro yucen. M3oromsl. IlpaBuna cmemenus s ansda- u
Oera-pacnaza NpH SIICPHBIX pEaKIUsAX. ODHEPrus CBS3M yacTull B sape. [enenue
anep ypana. llenmHast peakuus. SnepHas sHepreTuka. JKOJIOTHYECKUEe MpooIeMbl
paboThl aTroMHBIX 3MeKkTpocTtaHuuid. [Jo3umerpus. [lepuon nmomypacmana. 3akoH
pPaJAMOAaKTUBHOIO pacnaia. BiMgHHe paJHMOaKTHBHBIX H3TYyYEHUW Ha >KUBBIC
opranu3Msbl. Tepmosinepnas peakuus. Mctounuku sneprun CoiaHIa U 3BE3/I.
®POHTAJIBHBIE JIABOPATOPHBIE PABOThI

6. I3MepeHue ecTecCTBEHHOr0 paJualliOHHOrO (hOHA T03UMETPOM.

1. H3yuenue oenenusn saopa amoma ypana no pomozpaguu mpexos.

8. oyenka nepuooa nonypacnaoa nHaxooawuxca 6 6030yxe npooyKmoe pacnaoa
2a3a paooua.

9. H3yuenue mpexoe 3apaxceHHbIX Yacmuy no 20moevim pomozpaghusm.
IIpeamMeTHBIMHU pe3ybTaTaMu OOYYEHHS T10 JAHHOU TeME SBJISFOTCS:

— MMOHUMAHUE U CIIOCOOHOCTH OOBSICHATEH (DU3UUECKUE SABJICHUS: PAIMOAKTUBHOCTb,
MOHU3UPYIOLIEE U3TYyUEHUE;

- 3HaHHWE U CIIOCOOHOCTH JaBaTh OMNpEETCHUs/ONUCaHUsS (PU3MUECKUX TMOHSITHI:
pPaANOaKTUBHOCTh, aib(a-, Oera- M TramMMma-dacTUlbl; (U3HUECKUX MOJEIEH:
MOJIENIA CTPOEHUsI aToMOB, mpensoxkeHHble J[.Tomconom u 3. Pezepdoprom;
POTOHHO-HEUTPOHHAsT MOJENb aTOMHOTO f]Ipa, MOJEJb MpoLecca JeJIeHus sapa
aToMa ypaHa; (QU3WYECKUX BEJIMYMH: TIOIJIOIIEHHAas /1032 HW3JIy4YEHWS,
KOd(DPUIIMEHT KayecTBa, KBUBAJIICHTHAS [103a, IEPHUO/] TIOJTypaciaia;

- YMEHUE MPUBOJUTH MPUMEPHI U OOBSICHATH YCTPOWCTBO W MPHUHITUM JIEHCTBUS
TEXHUYECKUX YCTPOMCTB M YCTAaHOBOK: cyeTtuuk [elrepa, xkamepa BuibcoHa,
My3bIPHKOBAsi KaMEPa, SIACPHBIN PEaKTOp Ha MEIJICHHBIX HEUTPOHAX;

-YyMEHHUE W3MEPSATh: MOIIHOCTh J03bl PATUOAKTUBHOTO W3TyUYEHUS] OBITOBHIM
JIO3UMETPOM;
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-3HaHWE (POPMYIMPOBOK, MOHUMAHUE CMBICIA M YMEHHE MPUMEHSTh: 3aKOH
COXpPaHEHMSI MacCOBOT'O YMCJIA, 3aKOH COXPAHEHUS 3aps/ia, 3aKOH PaJUOAKTUBHOTO
pacraja, NpaBuIo CMEIICHHUS;

- BJIaICHUE SKCIIEPUMEHTAIIbHBIMA METOIAMU UCCIECAOBAHUS B IIPOLECCE U3YyUCHUS
3aBUCUMOCTH MOIIIHOCTH U3JIy4YEHHS IPOJIYKTOB pacnajia pajioHa OT BpEMEHH;
-IOHUMAHUE CYTU SKCIIEPUMEHTAIBHBIX METOIOB UCCIEIOBAHUS YACTHII;

- YMEHHME UCIOJIb30BaTh MOJTYYEHHbIC 3HAHUS B TTOBCEIHEBHOM JKU3HU (SKOJIOTHS,
OBIT, OXpaHa OKPYIKaIOMIEH cpeibl, TEXHUKA OC30ITaCHOCTH H JIp.).

Crtpoenue u 3Bo0uMs Beesiennoii (54)

CocraB, ctpoenue u npoucxoxjaeHue ConHedHo cucteMsbl. [lnaHeTsl U mainbie
tena ConHeuHou cuctembl. CTpoeHue, n3nyueHue U 3Boonus ConHIa U 3BE3I.
Crtpoenue u 3Bosonns BeeneHHoM.

IIpeaMeTHBIMHU pe3yibTaTaMu OOYYEHHsS 110 JAHHOU TeMe SBIISIFOTCS:

— MPEJICTABICHUE O COCTaBE, CTPOCHHUH, IPOUCXOKAECHUN U Bo3pacTte COMHEYHOM
CUCTEMBI;

- YMEHUE NPUMEHITh (PU3NYECKHE 3aKOHBI JJII OOBSICHEHHS JIBHXKCHUS TIJIAHET
CoHEYHOM CHCTEMBI;

- 3HaTh, YTO CYIIECTBEHHBIMHU MapaMeTpaMH, OTIMYAIOIIMMH 3BE3/bl OT IUIAHET,
SBJISIIOTCSL UX MAacChl U MCTOUYHHMKU SHEPTUU (TEPMOSJICPHBIE PEaKIMU B HEApax
3BE3]1 U PAJIMOAKTUBHBIE B HEJIpax IUIAHET);

- CpaBHUBAaTh (HPU3NUYECKUE U OPOUTAIBHBIC MapaMeTPhl IIAHET 3€MHOU TPYMIIBI C
COOTBETCTBYIOIIMMU MapaMeTpaMH IJIAHET-TUTAHTOB U HaXOJWUTh B HUX OOIIee U
pa3IUYHOE;

-00BsicHATH cyTh 3¢ dekTa X.[lomiepa; popmynupoBaTh U OOBICHATH CyTh 3aKOHA
0D.Xab6ua, 3HaTh, YTO ATOT 3aKOH SBUJICS SKCIEPUMEHTAIBHBIM TOJITBEPKIACHIUEM
MOJEIN HeCcTalnoHapHOU BeenenHoil, oTkpbiToi A.A. @puaMaHoM.

HroroBasi KoHTpoJbHas padoTa (1u)

IIpoexkTHas 1eATEJILHOCTD

. ®usnueckue npubdOpbl BOKPYT HAC.

. Ou3uYeCcKHe SBJICHUS B XY/I0KECTBECHHBIX MPOU3BEICHUSIX.

. HoGenesckue naypearsl B 001acTu (PU3UKH.

. Enunuiipl u3mepenus B pa3HbIX CUCTEMax.

. 3apOKJIeHHE U Pa3BUTHE HAYUHBIX B3TJISAJI0B O CTPOCHUU BEIECTBA.
. Huddy3ust Bokpyr Hac.

. Y IMBUTEJILHBIE CBOMCTBA BOBI.

. MHepuus B )KU3HU YETIOBEKA.

9. I[InoTHOCTH BemecTB Ha 3eMie U Apyrux miaHerax CoJHEYHON CUCTEMBI.
10. Cuna B Hammx pykax.

11. Ucnonb3oBanue sHeprun CosHLa Ha 3eMIie.

12. AMopdHbIe Tena 1 UX TUTABJICHHE.

13. O6pa3zoBanue pockel, HHES, CHETa, JTOXKI.

14. KpyroBopoT BOJibI B IpUPO/IE.

15. Buasl Terionepeaayu B IpUpPOJI€ U TEXHUKE.

00 3OOl -~ Wi —



16.
17.
18.
19.
20.

21
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N3meHeHue BHYTPEHHEH SHEPTUH MPU COBEPILICHUU PAaOOTHI.

N3roTtoBieHue 371€KTpOCKomna.

XUMHUYECKOE JEHCTBUE ANEKTPUUECKOTO TOKA U €T0 MCIOJIb30BAHMS B TEXHUKE.
Hcrtopust pa3BUTHS 3JIEKTPUUYECKOTO OCBEUICHUSI.

Ouku, TaTBHO30PKOCTH U OJIM30PYKOCTb.

. Pacuer CKOpPOCTH ABUIKXCHUSA TPAHCIIOPTA U TOPMO3HOI'O ITYTH.
22.

23.
24.
25.
26.
27.
28.
29.
30.

VYnbTpa3Byk U HHPPA3BYK, UX BIMSHHE HA YEJIOBEKA.

Ponb ynbTpa3Byka B OMOJIOTHMU U MEIULIMHE.

DNeKTpuYeCcKuid crnocod OYUCTKHU BO3AyXa OT IMBUIH.

[IpumeHeHre MarHuTOB B MEIULIMHE.

CriocoObl PKOHOMUU AJIEKTPOIHEPTUH.

DKOJ0ru4ecKre MpoOIeMbI SIIEPHON SHEPTETHKH.

[TpoGaemMbl KOCMHYECKOTO MyCOpa.

MupoBbie TOCTHKEHHUS B OCBOEHUH KOCMHYECKOTO MPOCTPAHCTBA.
JlyHna — criyTHMK 3eMJIH.
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3. TemaTuueckoe IJIAHUPOBAaHME, B TOM YHCJIE C Y4eTOM padoyeid
MPOrpaMMbl BOCITUTAHMS.

7 Riacc
o o OcCHOBHBIE BUJIbI
= o IEATECIbHOCTH OcHOBHEIE
Pas el S g TeMEr 3 g 00yUaroImuxcs HaMpaBIeHUs
IPOrpamMMbl | = 3 S 5 (Ha ypoBHE BOCIIUTATENBHOU
v v YHUBEPCAIBHBIX NEATEIbHOCTH
y4eOHBIX JIEHCTBUN)

1. Beenenue 4 | BBenenue 4 | Habmonath u [TatpuoTnueckoe
ONMCHIBATH BOCIIUTaHUE,
dusznueckue JCTETHYECKOE
SIBJICHUSL. BOCITUTaHUE,
Y4acTBoBaTh B LIEHHOCTH
00CyXIeHUH HAy4YHOTO
SIBJICHUS MMaJICHUS MO3HAHMUS,

TEJ Ha 3EMIIIO. TPYZOBOE
Bricka3biBaTh BOCIIUTAHUE U
TUIIOTE3BI, po(heCcCUOHATIBHOX
IIPEATIOI0KEHNUS, CaMOOIIPE/IETICHHE.

OnpenensaTs HEHY
JIEJICHUS IIKaJIbI
npuodopa,
MOTPEIIHOCTD
U3MEPEHUSI.
[IpoBoauTH
HaOJIIOIEHUS
(bU3nIECKUX
SIBJICHUM; U3MEPSITh
busznueckue
BEJINYMHBI:
paccrosiHue,
IPOMEKYTOK
BPEMEHH,
TeMIepaTypy.
Haxomuts neny
neneHus npubopa u
OTIPEICIISITh
MOTPEIIHOCTH.
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2. 6 | Ileponauansn | 6 | HaGmomate u IlennocTu
[IlepBOoHauanbH bIE CBEJICHHUS O OOBSACHSTH SIBJICHUE | HAYYHOTO
bIE CBEJICHHUS O CTPOCHUU muddy3un. MIO3HAHMUS,
CTPOCHUU BEILIECTBA BBINOMHATE ONBITHL | TPYZOBOE
BEILECTBA 110 OOHAPYKEHUIO BOCIIUTAHUE U
JNEUCTBUSA CUJT po(hecCHOHATBHOX
MOJIEKYISIPHOTO CaMOOIIpEIEIICHHE,
PUTSKEHUS. 3KOJIOTUYECKOE
OOBSACHATH BOCIIUTaHHUE.
CBOMCTBA I'a30B,
JKUIIKOCTEN U
TBEPJIbIX TEJI HA
OCHOBE aTOMHOU
TEOPUU CTPOCHUS
BEILIECTBA.
3. 23 | 1. 5 | PaccuutsiBath yTh | LleHHOCTH
B3anmoneiicTs Mexannueckoe Y CKOPOCTB TeJla IPU | HAYYHOT'O
us Tel JIBHOKCHUE pPaBHOMEPHOM MO3HAHMUS,
MPSMOJIMHENHOM TPYZIOBOE
JBH>KCHUU. BOCIIUTAHUE U
[IpencraBisiTh po¢heCCUOHATIBHOX
pe3yJIbTaThl CaMOOIIpeEIIEHUE,
U3MEPEHUN U HKOJIOTHYECKOE
BBIYUCJICHU B BUJE | BOCIUTAHUE
TaOJIHIl U TPAPUKOB.
Onpenensite MyTh,
MPOWJICHHBIN 32
JAHHBIN TPOMEXKYTOK
2. IInoTHOCTH 7 | BpemeHH,
U CKOpPOCTb TeJjia o
rpaguky
3aBUCUMOCTH MyTH
PaBHOMEPHOTO

JNBH)KEHUS OT
BpemeHu. M3mepsarTsb
Maccy Tena,
IIJIOTHOCTD
BEILIECTBA.
Hccnenosarts
3aBUCUMOCTb
YIUIMHEHUS CTAIBHON
NPYKUHBI OT
IIPUIIOKEHHOU CUJIBI.
Uccnenosath
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3. Cusl 11 | 3aBUCUMOCTbH CHJIBI
TPEHUS CKOJIBKCHUS
OT TUIOIIAIU
COTIPUKOCHOBEHHS
TEJ ¥ CHIIBI
HOPMAaJILHOTO
nasiieHus. M3mepsTe
CHJTBI
B3aUMOJICUCTBUSA
JIBYX TEJl.
4. JlaBneHue 21 | 1. JlaBnenue 14 | OGHapyKuBaTh Hennoctu
TBEPJIbIX TEJl, CYyIIIECTBOBaHHUE HAy4YHOTO
KUJKOCTEH U aTMocdepHoro MO3HAHMUS,
ra3oB JTABJICHUSI. TPYJIOBOE
2. Apxumenosa | 7 | OObAcHATH BOCIIUTAHUE
cuia MPUYHUHBI TUTaBaHUS | TPO(ECCHOHATBHO(
Ten. 3mMepsaTs cuity | caMoompesieieHue,
Apxumena. JKOJIOTUYECKOE
Uccnenosath BOCIIUTaHHUE.
YCIIOBHS  TUTaBAHUS
TeJ.
5. PaGora u 13 | 1. PaGoTa u 7 | UccnegoBath LlennocTu
MOIITHOCTb. MOIIIHOCTh yCIIOBUS HAyYHOTO
DHeprus paBHOBECHUS pbluara. | o3HaHUA,
N3mepsath paboTy TPYZA0BOE
2. Dueprus 6 | cunsl. Usmepars BOCIIUTAHKE U
MOIIHOCTb. po(ecCHOHATBHOS
Nsmepsars KIT/] CaMoOIIpeIeIICHuUE,
HaKJIOHHOH 3KOJIOTUYECKOE
TJIOCKOCTH. BOCITUTAHUE.
Beruucnsats K11/
IIPOCTHIX
MEXaHU3MOB.
Hrtoroas 1 | Uroromas 1 | BemmomaHsSITh LlennocTu
KOHTpPOJIbHAS KOHTPOJIbHAS ydeOHbIE 3aJJaHusl, | HAYYHOTO
pabora pabora TpeOyromue MO3HAHUSL.
JIEMOHCTpaIUU
KOMIIETEHTHOCTEH,
XapaKTEPHU3YFOIINX
€CTECTBEHHO —
HAyYHYIO

I'paMOTHOCTb.
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8 kiacce

1.TerioBbie 23 | 1. KomnuectBo | 12 | HaOmromats IlennocTu

SIBJICHUS TEII0THI U3MEHEHNE HAyYHOTO
BHYTPCHHEH SHEPTHH| TIO3HAHUS,
Tea mpu 9KOJOTHYECKOE
TerIonepeaade u BOCIIUTAHUE.

paboTe BHEITHUX
CHIL.

Hccnenosath
SIBJICHUE
TerIooOMeHa pu
CMENIINBaHUU
XOJIOTHOU U TOpSIYEN
BOJIbI.

Breruucnsate
KOJIMYECTBO TEILIOTHI
Y YACIbHYIO
TEIUIOEMKOCTD
BEIIECTBA IIPHU
TeIIonepeaaye.
N3mepsaTs yaenpHyto
TEILIOEMKOCTD
BellecTsa. M3mepsars
TETUIOTY

IUIABJICHUS JIbJIA.
HccnenoBath
TEIJIOBBIC CBOMCTBA
napaduHa.
HaOmronaTh
U3MCHCHUS
BHYTPEHHEU SHEPTUU
BOJIbI B pE3YJIbTATE
VCTIapPEHUS.
Bruruncnsare
KOJIMYECTBO TEILIOTHI
B MIpoleccax
TETUIoNepeIauu MpU
IUIABJICHUH U
KPUCTAJUTU3AIIHH,
HCTIAPECHUU U
KOH/ICHCAINH.
Brruuciasate
YACIbHYIO TEIIOTY
TUIABJICHUS U
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2. U3menenue
arperaTHbIX
COCTOSIHUM
BEIIEeCTBA

11

napooOpa3oBaHus
BEILIECTBA.
N3mepsaTe
BJIAJKHOCTB BO3/lyXa
10 TOYKE POCHL.
OO6cyxnaTh
3KOJIOTUYECKHE
MOCIIC/ICTBUSA
MIPUMEHCHUS
JIBUTATENIEeH
BHYTPEHHETO
CrOpaHus,
TEIUIOBBIX U

THUAPOIJICKTPOCTAHIIU

H.

3.
DNEeKTpUUECKU
€ SIBJICHHS

29

1.
DIIEKTPOCTATUK
a

2.
DIeKTpuieckKa
o 1eTb

15

HaOmronath
SIBIICHUS
AIIEKTPU3AIUHU Tl
npu
CONIPUKOCHOBEHUH.
OOBICHATD ABJIEHUSA
AJIEKTPU3ALIUU TEI U
B3aMMOJICUCTBHUS
AIEKTPUUECKUX
3apsiioB.
Hccnenosath
JICUCTBUS
3JIEKTPUUYECKOTO
I10JIs1 HA TeJla U3
MIPOBOJITHUKOB U
JTADJICKTPUKOB.

[TatpuoTnueckoe
BOCITUTAHUE,
[IEHHOCTH
HAyYHOTO
MO3HAHUS,
TPYIOBOE
BOCITUTAHUE U
npo¢heCCUOHATIBHOK
CaMOOTIpE/IeNICHHE,
AKOJIOTUYECKOE
BOCITUTAHUE.
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3. Paborau
MOII[HOCTh TOKAa

CoOuparts 1
UCIIBITHIBATh
AIEKTPUYECKYIO LETb
N3mepsaTs crity Toka
B DJICKTPUUYECKOMN
uenu. smepsars
HaIpsDKEHUE Ha
Y4aCTKE LIETIH.
Nsmeparts
AIEKTPUUYECKOE
CONIPOTHUBJICHUE.
Hccnenosath

CHUJIbI TOKA B
IPOBOJIHUKE

OT HAIPSIKEHHUS Ha €T
KOHIIAX.

N3mepsTs paboty u
MOIIIHOCTh
AIEKTPUUECKOT0 TOKA
Bpraucnsats cuimy TOk;
B

uenu, paboTy u
MOIIIHOCTh
AIEKTPUYECKOTO TOKA
OODBICHSATH SIBJICHUS
HarpeBaHUs
MPOBOJHUKOB
AIEKTPUUYECKUM
TOKOM. 3HAaTh U
BBITIOJTHSITH MTPaBUIIa
0€301acHOCTH MpU
pabote ¢
HUCTOYHUKAMU
MOCTOSIHHOTO TOKaA.
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4. DnexTpo- 5 | DnekTpo- 5 | OkcnepuMmeHTanbHO | LleHHOCTH
MarHuTHbIC MarHuTHbIC U3y4aThb SIBIICHUS HAy4YHOTO
SIBIICHUS SIBJICHUS MarHUTHOTO MO3HAHMUS,
B3aUMOJICMCTBUSA TEJl| TPYAOBOE
N3ydaTh saBiaeHUS BOCITUTAHUE U
HaMarHUYUBaHUS poecCuoHaTBHO
BEIIIECTBA. CaMOOTIpEICIICHHE,
Uccnenosatp 3KOJIOTUYECKOE
nelcTBUE BOCIIMTAHUE.
AJIEKTPHUUECKOTO TOK{
B MPSIMOM
MIPOBOJIHUKE Ha
MarHUTHYIO CTPEJIKY
OG6HapyxuBaTh
JelicTBUE
MarHuTHOTO TOJIS Ha
MIPOBOJHUK C TOKOM.
OOGHapyxuBaTh
MarHuTHOE
B3aHMMO/ICHCTBHUE
TOKOB. M3y4daTs
TIPUHITAT
JNEeUCTBHUS
AJIEKTPOJIBUTATEIIS.
5. CBeTOBBIC 10 | CBeroBBIC 10 | DkcnepuMEHTaIbHO | DCTETHYECKOE
SIBIICHUS SIBIICHUS U3y4arh SIBIICHUE BOCITUTAHUE,
OTpaXEHUS CBETA. | IIEHHOCTH
UccnenoBath HAay4HOT'O
CBOMCTBA MMO3HAHUS.

n300paKeHus B
3epkane. U3mepsaTsb
dbokycHoe
paccrosiHue
cobuparonieit
JTUH3BI.

[Tonyuats
n300pakeHue ¢
TOMOIIBIO
cobuparomien
JTUH3BI.
HaGmronate
SIBJICHUC
JUCIIEPCUH CBETA.
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Hrorosas 1 | UroroBas 1 | BemonsaTs LlenHoctHn
KOHTpPOJIbHAs KOHTpPOJIbHAs yueOHbIE 3aJJaHusl, | HAYYHOIO
pabota pabota TpeOyromme MTO3HAHUS.
JEMOHCTpaIUU
KOMIIETEHTHOCTEH,
XapaKTepU3yOIIUX
€CTECTBEHHO —
Hay4YHYIO
TPaMOTHOCTb.
9 kJ1acc
1. 3akoHbl 29 | 1. OcHoBBI 13 | PaccuutsiBath nyTh | [laTpuoTnueckoe
B3aMMO/JICUCTB KHUHEMaTUKU U CKOPOCTb TpH BOCITUTAHUE,
usi u PABHOYCKOPEHHOM | 3CTETUYECKOE
JBH>KCHUS TEJ JIBH>KCHUU Tena. BOCIIMTAHUE,
N3MepsATh yCKOpEeHHE| IIEHHOCTH
2 OCHOBEHI 12 | cBOOOMHOTO Hay4YHOTO
JIMHAMHKH naJieHuUs. MO3HAHMUS,
Onpenenste TPYZIOBOE
MIPOMJICHHBIN MIyTh U | BOCIUTAHUE U
YCKOpEHHE pOo(eCCHOHATIBHOS
JNBH)KCHUS TEa IO | CAaMOOTNPE/ICIICHHE.
3. I/IMHy.TIBC 4 rpa(bHKy
3aBUCHUMOCTH
CKOpOCTH
PaBHOYCKOPEHHOTO
IPSMOJIMHEWHOTO
JBUKEHUS TEJa OT
BPEMECHH.
Beruncnate

YCKOpPEHUE Tea,
CHUJIbI, JEUCTBYIOIIINE
Ha TEeJIO, UK MacCy
Ha OCHOBE BTOPOTO
3akoHa HeroToHa.
DKCIEPUMEHTATBHO
HaXOIUTh
PAaBHOJICHCTBYIOILYO
JBYX CHIL
Hccnenosath
3aBUCHUMOCTD CHJIBI
TPEHUS CKOJIbKEHUS
OT TIJIOIIAIN
COINPUKOCHOBEHUS
TE€J U CHUIIBI
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HOPMaJIbHOTO
JABJICHHUS.

N3mepaTs cuibl
B3aUMOJICUCTBUSA
IBYX TE.

Nsmepsarts cuny
BCEMUPHOTO
TATOTEHUS.
[IprMeHATh 3aKOH
COXpaHEHUS
UMITYJIbCa JIS
pacuera pe3yiabTaToB
B3aUMOJECHCTBUS TEN.

2.
Mexannyecku
¢ KojebaHusa u
BOJIHBI. 3BYK.

16

1. 7
Mexanauueckue
BOJIHBI

2. Mexauuyeck 9

BOJIHBI. 3BYK.

OOBSACHATH TIpOILIECC
KoJICOaHU I
MasITHHKA.
HccnenoBath
3aBHCHUMOCTh
nepuoja KojaeoaHui
MasiTHHKa OT €ro
JUTMHBI 1
aAMILTATYIBI
KoJIcOaHHIi.
Beraucnars pimny
BOJIHBI 1 CKOPOCTh
pacrpocTpaHeHHUs
3BYKOBBIX BOJIH.
HccnenoBath
3aKOHOMEPHOCTH
KoJieOaHui rpy3a Ha
IPYXKUHE.
DKCHEPUMEHTAIIBHO
OTIpEIEIATh
TPAHMIIBI YACTOTHI
CIIBIIIIUMBIX
3BYKOBBIX
KoJIeOaHHiA.

OcTeTHUECKOe
BOCIIUTAaHUE,
LIEHHOCTH
HAy4IHOTO
[MO3HAaHU,
9KOJOTHYECKOE
BOCIIUTAHUE.
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3. DnekTpo- 27 | 1. MarautHoe |13 | DkcnepumenTtanbHo | [laTpuoTnyeckoe
MarHuTHOE noiie U3y4aTh SIBJICHUS BOCITUTAHUE,
noiie MarHUTHOTO EHHOCTH
B3aUMOJICUCTBUSA HAy4YHOTO
tei. U3yuath MTO3HAHUS,
SIBJICHUS TPYIOBOE H
HaMarHUYABaHUS poecCuoHaTBHO
BEILECTBA. CaMOOIIPE/IEIICHHE,
Hccnenosarts JKOJIOTMYECKOE
JeNCTBUE BOCITUTAHUE.
ANEKTPUUECKOTO
TOKa B MPSIMOM
2. DnekTpo- 14 | npoBOJHUKE HA
MarHuTHbBIC MarHUTHYIO
BOJTHBI CTpEJIKY.
OO0HapyxuBaTh
JICUCTBHUE
MarHUTHOTO TTOJIS
Ha TIPOBOTHUK C
TOKOM.
OOHapyxuBatTh
MarHuTHOE
B3aMMOJICHCTBHE
TOKOB. M3yuaTh
IPUHITUI ICUCTBUS
DJIEKTPOJIBUTATEISL.
4. CtpoeHnue 21 | 1. Ctpoenue 7 | UsmepsTh I'paxxnanckoe
aToMa H aToMa 3JIeMEHTapHBIN BOCITUTaHUE,
aTOMHOTO sizipa 2. ATOMHOE 14 | PMEKTpUYECKUi MaTPUOTUYECKOE
AIPO 3apsia. HabmogaTe | BocniuTaHue,
JTMHEHYaThIe IIEHHOCTH
CHIEKTPBI HAyYHOTO
U3ITyYCHUS. MO3HAHUS,
HaGnrogaTh TpeKu | 9KOJIOTHYECKOE
anb(a-4acTuIl B BOCITUTAHUE.

Kamepe Buibcona.
OO6cyxnaTh
poOJIeMBbI BIIMSTHUS
paauOaKTUBHBIX
U3JIy4YEeHUN HA
YKVBBIC OPTaHU3MBI.
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5. Ctpoenue u Crpoenue u 5 | Habnronats u DCTETUYECKOE
HBOJTIOLUS HBOJTIOLUS PUBOJIUTH BOCITUTAHUE,
Bceenennou Bceenennoiu IIPUMEPHI LIEHHOCTH
U3MEHEHHUS BUJA HAay4YHOTO
3BE3JHOI0 HeOa B ITO3HAHHS,
TEUCHUE CYTOK. JKOJIOTUYECKOE
CpaBHUBaTh BOCIIUTaHHUE.
MJIaHEThl 3eMHOM
TPYINIIbI; MJIaHEThI-
TUTAHTHI.
OOBsACHATD
dbusndeckue
IPOIIECCHI,
MPOUCXOIAIINE B
HEeJIpax 3Be3I.
6. Oo6o6maromee | 3 | [Ipumenenue [lennocTn
Oo6o6uaromee MOBTOPEHUE NOJIyYEHHBIX HAy4HOI'O
MMOBTOPEHUE 3HAHUU JJIs MO3HAHMUS,
Hay4YHOTO TPYJIOBOE
00BSICHEHUS BOCIIUTAHUE U
(du3HUecKuX pOo(eCcCHOHATIBHOS
SIBJICHU B CaMOOIIpeEIIEHUE,
OKpY>Karoleu DKOJIOTUYECKOE
IPUPOJIE U BOCIIUTAHUE.
IIOBCETHEBHOMN
KU3HU, a TAKKE
BBISIBIICHUE

(bU3UYECKUX OCHOB
psiZla COBPEMEHHBIX
TE€XHOJIOTUH.
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Hrorosas 1 | UroroBas
KOHTPOJIbHAs KOHTPOJIbHAs
pabota pabota

BpInmonHsTh
ydeOHbIC 3aaHus,
TpeOyromme
JEMOHCTpaIUN
KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIIX
€CTECTBCHHOHAYYHY
10 TPAMOTHOCT.
Pemars pacuérnsie
3a7a4d, B TOM YHCJIC
IpeAnoJIaratoIme
HCIIOJIb30BAHUE
buznyeckon
MOJIEITH U
OCHOBaHHBIC Ha
COJICP)KaHUH
Pa3ITMIHBIX
pasziesioB Kypca
(U3HKH.

LlenHoctHn
HAay4YHOT'O
MO3HAHUSI.

COI''TACOBAHO

[TpoToko:1 3acegaHuss METOIHYSCKOTO
O0OBbEIMHEHUS YUUTEIICH
€CTEeCTBEHHBIX HaYK

MBOYVY COII Ne26

or 30.08.2021 Ne 1

Mensaukosa JI.U

COI'TACOBAHO
3aMeCcTUTEND

nupekropa 1o YBP
30.08.2021 rona

Jlonyxosa H.B.
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