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1. H.]IaH]/IpyeMble pe3yJbTaTbl 0OCBOCHUA yqeﬁnoro nmpeamera.

Nzyuenne npeamerHoit oo6aactu "EcTecTBeHHO-HAyUHBIE TPEMETHI" TOJDKHO O0ECTICUHTD:
- (popMupoBaHHE LEIOCTHOW HAYYHOI KapTUHBI MUPA;
- NOHMMAaHHME BO3pPACTAIOUICH POJM ECTECTBEHHbIX HAYK M HAy4YHBIX HCCIIEIOBAaHUN B
COBPEMEHHOM MHpE, MOCTOSHHOTO IPOIECCa 3BOJIIOIMM HAYYHOTO 3HAHMS, 3HAYMMOCTH
MEXAYHApOJHOIO HAyYHOTO COTPY/IHUYECTBA;
- OBJIaJICHUE HAyYHBIM II0JIXOJIOM K PEIICHUIO pa3IMyYHbIX 33/]aY;
- OBJIQJICHUE YMEHUSAMHU (POPMYIMPOBATh TMIIOTE3bl, KOHCTPYUPOBAThH, IPOBOIUTH
9KCIEPUMEHTHI, OLIEHUBATh MOJIY4YE€HHBIE PE3YJIbTAThI;
- OBJIQJICHUE YMEHUEM COIOCTABIISThH SKCIIEPUMEHTAJIbHBIE U TEOPETUUECKUE 3HAHUS C
O0OBEKTUBHBIMH PEANUSIMHU KU3HU;
- BOCIIUTaHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIIEHUS K OKPYKAIOIICH cpefie;

- OBJIQJICHWE DKOCHCTEMHOH IO3HABATEIBHOW MOJENBI0 M €€ TNPUMEHEHHE B IEeJsIX
MPOTHO3a HKOJIOTHYECKUX PUCKOB IJISi 3I0OPOBbS JIFOJICH, O0€30TIaCHOCTH KHU3HH, KauecTBa
OKpYKarollen Cpeibl;
- OCO3HAHUEC 3HAYNMOCTHU KOHUICIIINU YCTOP'I‘-IPIBOFO Pa3sBUTHA,
- (hopmupoBaHre yMeHU Oe30macHOr0 ¥ 3(H(PEKTUBHOTO MCIOIB30BaHUS JaO0OPATOPHOTO
O60py,HOBaHI/I$I, MPOBCACHUA TOYHBIX I/I3MGPGHI/II71 u aHeKBaTHOI\/'I OLCHKU IIOJIYYCHHBIX
pe3yNIbTaTOB, TPEJCTABICHUS HAyYHO OOOCHOBAHHBIX AaPTyMEHTOB CBOWX JICHCTBHUH,
OCHOBAHHBIX Ha MEXKITPEIMETHOM aHATN3¢ YICOHBIX 3a]1a4.

IIpeqMeTHbIe pe3ybTaThbl H3yYeHHs NpeaMera «Pu3uka»

- (opMupoBaHuEe TPENCTABICHUH O 3aKOHOMEPHOW CBSI3M W TO3HABAEMOCTH SIBJICHUI
MpUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHUS, O CHCTEMOOOpPA3yIOMIeH PO (PU3UKH IS
Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUMN; HAYYHOTO MHPOBO33PEHUS KaK
pe3ynbTaTa U3y4yeHHUs] OCHOB CTPOCHHS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

- ¢dopMHpOBaHUE TEPBOHAYAIBHBIX MPEIACTABICHUN O (PU3UYECKON CYIIHOCTH SIBJICHHUI
IpUpOAbl (MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BUAAX MaTepUU
(BemiecTBO U IMoJie), IBUKEHHH KaK CIOCOOE CYyIIEeCTBOBAaHUS MAaT€pUU; YCBOCHHE OCHOBHBIX
e MeXaHUKH, AaTOMHO-MOJIEKYJISPHOTO YY€HHUS O CTPOCHHHM BEIEeCTBA, JJIEMEHTOB
ANIEKTPOJAMHAMUKH W KBAHTOBOW (U3MKU; OBJAJEHUE MOHATUMHBIM  amlmaparoM U
CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

- HpI/IO6peTeHI/Ie omnblTa INIPHMCHCHHSA HAYYHBIX MCTOJIOB IIO3HAHMA, Ha6J'II-O,I[eHI/I$I
(1)I/I3I/I‘{CCKI/IX HBHCHHI;'I, IMPOBEACHUA OIIBITOB, IPOCTBIX JSKCIICPUMCHTAJIBHBIX I/ICCHC,Z[OBaHPlﬁ,
IOpsAMBIX KW  KOCBCHHBIX I/IBMepeHI/Iﬁ C HCIOJIb30BAHHMECM  aHAJIOTOBBIX H I_II/I(1)pOBBIX
HU3MCPHUTCIIbHBIX HpI/I60pOB; MMOHHUMaHHEe HEN30E€KHOCTH HOFpeHIHOCTCﬁ JIFOOBIX H3MepeHHﬁ;

- MOHUMaHue GU3NYECKUX OCHOB U MPUHIIUIOB JEHCTBUS (paOOThI) MAIIMH U MEXaHU3MOB,
CPEICTB TEPEIBUKEHUS U CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKHX
MPOLIECCOB, BJHUSHHUS UX Ha OKPYXKAIOIIYI0 Cpely; OCO3HAaHHWE BO3MOXKHBIX MPUYUH
TEXHOTEHHBIX U HKOJIOTMUYECKUX KaTacTpod;

- 0CO3HAHUE HEOOXOIMMOCTH MPUMEHEHUS JTOCTHIKEHUH (PU3UKU M TEXHOJIOTUH IS
palMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

- OBJIQJICHHE OCHOBaMHU 0€30MacHOTO HCIOJIb30BAaHUSI €CTECTBEHHBIX M HMCKYCCTBEHHBIX
ANEKTPUYECKUX U MAarHUTHBIX MOJIEH, SIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HOHM3HMPYIOIIUX HU3TYy4CHHH BO H30€KaHHWE WX BPETHOTO BO3JCHUCTBUSA Ha
OKPYXAIOIIYIO CPELY U OPTraHn3M YeJIOBEKa;

- pa3BUTHE YMEHUS TUIAHUPOBATH B MOBCEIHEBHOM U3HU CBOU JICUCTBUS C IPUMEHEHUEM
MOJIyYEHHBIX 3HAHUN 3aKOHOB MEXaHUKH, DJIEKTPOJAWHAMUKH, TEPMOJUHAMUKH U TETJIOBBIX
SIBIICHUH C IeNBI0 COepEeKEeHHSI 37I0POBbSI;



- (dopMupoBaHHWE TPEACTABICHUH O HEPANUOHAIBLHOM HCIOJIB30BAHUU TPHPOJIHBIX
pPECYpCOB U SHEpPIrHH, 3arps3HEHUH OKpYXAloUIed cpeabl Kak CIEeICTBHE HECOBEPIICHCTBA
MaIlIiH U MEXaHU3MOB;

01 00 YAIOWUXCA C  OSPAHUYEHHBIMU BO3MONCHOCHAMU 300P0OBbA.

- 81A0eHUe OCHOBHBIMU OOCMYNHBIMU MEMOOAMU HAYYHO20 NO3HAHUS, UCHOIb3YEMbIMU 8
Quzuke: HabIOOeHUe, ONUCAHUe, U3MepeHUue, IKCHEPUMEenm, YMeHue obpadbamvleéams
pe3yabmamsl uzMepeHutl, 0OHAPYHCUBAMb 3ABUCUMOCTL MeXCOY PuU3ULeCKUMU BeTUYUHAMU,
00BACHAMb NOJYUEHHbIE Pe3VIbMambl U 0ellamb 6bl800bL,

0N 00Y4aAIOWUXCA €  OZPAHUYEHHBIMU BO3MONCHOCMAMU 300POBbA:  BlA0EHUe
00CMYNHbIMU

MEMoOaMU CamoCmosmenbHo20 NIAHUPOBAHUS U NPOBEOeHUs (PU3UYECKUX

IKCNEPUMEHMO8, ONUCAHUSL U AHAU3A NOTYYEHHOU U3MePUMenbHoU UHdopmayuu,
onpeoeneHusi 00CMOBEPHOCMU, NOTYYEHHO20 pe3yIbmamd.

BbInycKHMK HAy4YUTCS:

e coOmrofaTh mpaBuiia O€30MAaCHOCTH M OXpaHbl Tpylda IMpU padoTe C y4yeOHbIM H
1abopaTopHBIM 000PYI0BaHUEM;

® TIOHMMATh CMBIC]I OCHOBHBIX (PU3WYECKHX TEPMHHOB: (U3NUYECKOE TeNO0, (PU3HUECKOe
SIBJICHHUC, (1)I/I3I/I‘ICCK35I BCJIMYMHA, CAMHUIBI U3MECPCHUS;

® pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh IpPU TMOMOILIU (PU3HUECKUX
MCTOJOB; aHAJIU3UPOBATH OTACIBHBIC 3TAIlbl IIPOBCACHUA I/ICCHC}IOBaHI/Iﬁ U UHTCPHPETUPOBATH
pe3yIbTaThl HAOTIOACHUH U OTIBITOB;

® CTaBUTh OMBITHI MO HCCIEIOBAHUIO (PU3MUECKUX SIBICHUNA WM (U3UYECKUX CBOMCTB
Ten 0Oe3 HMCIOJIb30BAaHUS TMPSAMBIX W3MEPECHHM; TpH 3TOM (OPMYIHpPOBATh NpoOiIemMy/3agady
y4eOHOTO 3KCIEePUMEHTa; coOOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 00OpYyIOBaHMS; IPOBOAUTH
OTIBIT ¥ POPMYITUPOBATH BHIBOIBI.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJYUYE€HUU HAydHOU HHpOpMaLnu;

® TPOBOAUTH MpPSIMbIE M3MEPEHHs (PU3NYECKHX BEJIMYMH: BpEMs, PacCTOSIHHE, Macca
Tena, o0beM, cuia, TemrepaTypa, aTMoc(epHOoe AaBlieHUE, BIAXHOCTh BO3yXa, HaNpsKEHUE,
CHWJIa TOKa, paJAualuoHHBbIA (oH (C HCHONB30BAaHUEM JO3MMETpa); HpU 3TOM BHIOUpPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U UCIIOJIb30BaTh MPOCTEHIIINE METO/IbI OLIEHKH MOTPEIIHOCTEMN
HU3MEpPEHUI.

® TIPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (DPU3MUECKUX BEIMYUH C HCIOIb30BAHUEM
NpSMBIX HW3MEPEHHil: MpU STOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCUPOBATh PE3YIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEIMYHH B BUIEC TaOIHUI] U TpadUKOB, Je/IaTh BBHIBObI
0 pe3ysbTaTaM HCCIeI0BaHMUS,

® TPOBOJAUTH KOCBEHHBbIE U3MEpPEeHHUs (U3MUECKUX BEIUYMH: TMIPH BBHIIOJIHEHUU
M3MEpeHuil coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIys MPEAI0KeHHON HHCTPYKIIUH,
BBIYHCIISATH 3HAYCHUE BEIMYMHBI U aHATM3UPOBAThH NOJYyYCHHBIE PE3YIbTAThl C YUETOM 3aJJaHHON
TOYHOCTHU U3MEPEHU;

® aHaJIM3MPOBATh CUTYAIMM MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa, y3HaBaTh B HHUX
NPOSBJICHUE M3YYCHHBIX (U3UUECKUX SBJICHUM WM 3aKOHOMEPHOCTEH U TNPUMEHATh
UMEIOIINECS 3HaHUS I UX 0ObACHEHMS,

® [IOHMMATh NPUHIMIIBI JEWCTBUSA MAalIMH, NPUOOPOB M TEXHUUYECKHX YCTPOMCTB,
yCJIOBHS UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

® 1CII0JIb30BATh MPH BBHIMOJIHEHUH Y4EOHBIX 3324 HayYHO-TIOMYJISPHYIO JIUTEPATYPY O
(bu3nUeCKuX SBICHUSX, CIPABOYHbIE MaTepHallbl, pecypchl IHTepHeT.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:
® 0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUL, pPONb QU3UKU 6 PaculupeHuu
npeocmasieHuil 06 OKpys#carouwem Mupe u ee Kiao 8 yayuulenue Kaiecmea HeusHu,



® UCNONBL306AMb NPUEMbL NOCMPOCHUS PUUYECKUX MOoOeell, NOUCKA U (OPMYTUPOSKU
00KA3amenbCme GblOBUHYMBIX 2UNOMmMe3 U Meopemuieckux bl80008 HA OCHO8e IMNUPUYECKU
VCMAHOBNEHHBIX PaKmos;

® (CpasHusamv MOYHOCMb  UBMEPEHUs (DUIUYEeCKUX BelUYUH NO  GeluduHe UX
OMHOCUMENLHOU NOSPEUWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL;

®  CaMOCMOAMENbHO NPOBOOUMb KOCBEHHblE USMEPEHUsl U UCCLe008aHUsL (DUULECKUX
BeUYUH C UCNOTIL30BAHUEM PA3IUYHBIX CNOCOO08 U3MepeHUs (PUu3uYecKux 6eIudut, 8bloupams
cpeocmea uzmepeHust ¢ y4emom HeoOX00UMOU MOYHOCMU UMepeHull, 000CHOBbIBANMb BblOOD
cnocoba uzmepenus, a0eKeamHo20 NOCMAsIeHHoU 3adade, NPOBOOUMb OYEHKY 00CMOBEPHOCMU
NOJYYEHHBIX Pe3Yabmamos;

® BOCHMPUHUMAMb UHDOPMAYUIO DUIULECKO20 COOEPHCAHUS 8 HAYUYHO-NONYIAPHOU
aumepamype u Ccpeocmeax Maccosou UHGOpMayuu, KpUmuyecKu OYeHUusamov HOAYYEeHHYIO
UHGhopMayuIo, aHAIU3UPys ee cooepicanue u OaHHbvle 06 UCMOYHUKe UHDOpMayuLL,

® co3z0asamob cobcmeenHble NUCbMEHHbLE U YCIHble COOOWEHUs O PUIUYECKUX ABTIeHUSX
HA  OCHOBe  HEeCKONbKUX  UCMOYHUKOE  UHOpMayuu,  CONpoBo#COams  GblCMYNIEHUE
npezenmayuet, Y4umleds 0coO6eHHOCMU ayOUmopuu C8epCmHUKOS.

Mexannuyeckue siBJCHUS

BbInyCKHUK HAy4YHUTCH:

® pacro3HaBaTh MEXAHUYECKHUE SIBJICHUS M OOBIACHITH Ha OCHOBE MMEIOIINUXCS 3HAHUN
OCHOBHBIC CBOMCTBA WJIM YCIIOBHS MIPOTEKAHHS ITUX SIBJICHUW: PABHOMEPHOE M HEPABHOMEPHOE
JBIDKEHHUE, PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHMHOE IBMKEHUE, OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBIKEHHUS, CBOOOTHOE IMaJICHHUE TEJI, PABHOMEPHOE JIBIKEHHE IO OKPY>KHOCTH,
WHEpLUs, B3aUMOJECHCTBHE TEJI, PEAKTUBHOE JBUKEHHUE, epeadya JaBiIeHUs TBEPAbIMU TEIaMH,
KUAKOCTAMU M Ta3aMu, aTMoc(epHOe [aBieHHE, IJIaBaHUE TeJ, PaBHOBECHE TBEPABIX TeT,
MMEIOIIUX 3aKpeIUIEHHYI0 OCh BpallleHUs, KojeOaTelbHOE JBHKEHHE, PE30HAHC, BOJHOBOE
IBIKEHUE (3BYK);

® ONUCBHIBATh HW3Y4YEHHBIE CBOMCTBA TE€JI M MEXAaHWYECKHE SBIICHUS, HCIIOJIb3Ys
(uznyeckre BeIMYUHBL: MyTh, IEpEMEIIeHHE, CKOPOCTb, YCKOpEHUE, epuo oOpaleHus, Macca
Tena, MJIOTHOCTh BEIIECTBAa, CHia (CHiIa TSKECTH, CUjla YIPYrOCTH, CUJia TPEHUs), NaBJCHHE,
UMITyJIbC TeJa, KUHETUYeCKash SHEprus, MNOTEHIUalbHas OJHEpPrus, MexaHuuyeckas pabdora,
MexaHuyeckas MoIHocTb, KIIJ[ mpu coBepiieHnun paOOTBI € HUCHOJIB30BAHUEM IPOCTOTO
MEeXaHH3Ma, CHJIa TPEHUSsl, aMIUIUTY/Ia, IEPHOJ] U YaCTOTa KOJIeOaHH, IJIMHA BOJHBI U CKOPOCTh
€e pacmpoCTpaHEHHs; IMpPH ONUCAHUM MPaBUIbHO TPAKTOBaTh (DU3MUECKUNA  CMBICTT
UCIOJIb3YeMbIX BEJIWYUH, WX O0O03HAUEHUS U EIUHUIBI H3MEPEHHS, HaXOIUTh (OPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PM3UUYECKYIO BEIMUMHY C JIPYTMMH BEJIMYUHAMH, BHIYUCISATH 3HAYCHHE
(bu3MUeCKO BEIUYUHBL;

® AHAJIM3MPOBATh CBOMCTBA TEJ, MEXaHUYECKUE SBIEHUA U TPOLECCHI, HCIOIb3Ys
(dbusznyecKkue 3aKOHBI: 3aKOH COXPAaHEHUs SHEPTUU, 3aKOH BCEMUPHOIO TATOTEHHUS, MPHUHLIHUII
CYIEPIO3UINH cUil (HaxoxAeHue paBHoaeiicTBytomel cuisl), I, IT u 111 3akonsr HetoToHa, 3aK0H
COXpaHEHUs1 UMIyJbca, 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pazinyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €TO MAaTEMaTHUYECKOE BBIPAKEHUE;

® pa3nIuyaTh OCHOBHBIC MPHU3HAKU W3YYCHHBIX (PU3UYECKHX MOJENei: MaTepuaibHas
TOYKa, MHEpIUAIbHAs CUCTEMA OTCUETA;

e pemaTh 3a7aud, UCTIOJB3YsS (U3NYECKHe 3aKOHBI (3aKOH COXPAaHEHUs SHEPTUH, 3aKOH
BCEMHUPHOIO TATOTeHUs, NpuHuun cyneprnosunuu cui, I, II u III 3akonel HeloToHa, 3akoH
COXpaHEHHUs WMITylbca, 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena) u (GOpPMYIbL,
CBsI3BIBANOIIME (PU3UYECKHE BEITUYMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tela, MIOTHOCTh
BEILIECTBA, CHJIA, JABJIECHUE, UMITYJIbC TeJla, KUHETUYECKas SHEpPrus, NOTEHI[MalIbHAas SHEPrus,
MexaHuuyeckas paboTa, mMexaHudeckas moirHocth, KIIJ[ mpocroro mexaHmsma, cuiia TpeHUs
CKOJIbKEHUS, KOOPPHUITUSHT TPEHUSl, aMIUTUTY/a, IEPUOJ M YaCTOTa KoJeOaHUH, JITUHA BOJHBI U
CKOpPOCTb €€ pacHpOoCTpaHEHUs): Ha OCHOBE aHajlu3a YCJIOBHUS 3aJauyd 3alMChIBATH KPaTKOeE
YCIIOBUE, BBIACTATh (PU3NYECKHE BEITUYMHBI, 3aKOHBI W (OPMYIbI, HEOOXOAMMBIE I €€
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pelieHusi, TPOBOAUTh PACUeThl U OLEHHBATH PEAbHOCTh MOJYYEHHOTO 3HAYCHUs (PU3HUECKOU
BEITUYHHEI.

BoinyckHuk noayuum 603mMo0MCHOCHIb HAYUUMBCA:

® UCNONB306AMb 3HAHUA O MEXAHUYECKUX SGNEeHUSX 6 NOBCEOHEGHOU JHCUZHU OJis
obecneyenuss 6e30NaACHOCMU NpU 0OpaAWeHUU ¢ NPUOOPAMU U TMEeXHUYECKUMU YCMPOUCmeamu,
OJIsl COXPAHeHUsl 300P08bsi U COONIOOEHUS HOPM DKOJIO2ULECKO20 NOBEOCHUsl 8 OKpYcaroujel
cpede;  NpuBOOUMb NPUMEPLL  NPAKMUYECKO20 UCHONb308AHUS  (PU3UYECKUX 3HAHUU O
MEXAHUYECKUX AGNeHUAX U (DUIUUECKUX 3aKOHAX, NpUMepbl UCNONb308AHUS B0300HOBIAEMbIX
UCMOYHUKO8 — JHepeuu,  9KOJO2UYEeCKUX  NOCIe0CMEULl  UCCIe008aHUs — KOCMUYECKO20
npoOCMpancms;

® paziuuamv SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb BCe0Ouull
xapakmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYeCKOU OIHepeuu, 3aKOH
COXpaHeHUus UMNYIbCd, 3aKOH BCEMUPHO20 MA20MEHUs) U O2PAHUYEHHOCMb UCHOIb308AHUS
yacmHwvIX 3aKkoHo6 (3akon I'yka, Apxumeoa u op.);

® HAX00UmMb A0EeK8AMHYI0 NPEONONCEHHOU 3adaue QUUYECKYI0 MOoOelb, pas3peuiams
npoonemy Kak Ha OCHO8e UMEIOWUXCA 3HAHUN NO  MeXaHuke ¢ UCHONb308aAHUEeM
Mamemamuyecko2o annapama, maxk u npu NOMOwiU Memooo8 OYeHKU.

TemnioBbie sIBJICHUS

BbInyCKHUK HAy4YHUTCH:

® pacrio3HaBaTh TEIUIOBBIE SIBIICHUS M OOBSICHATh Ha 0a3e WMEIOMHUXCS 3HAHHUN
OCHOBHBIE CBOWCTBA WJIM YCIIOBHUS MPOTEKAHUS ITUX SsIBICHUH: nuddy3usi, n3MeHeHne o0beMa
TeJl NpU HarpeBaHUM (OXJaXJeHuu), OoyblIas CXKUMAEMOCTh Ta30B, Majlasg CKHUMaeMOCThb
KHUJIKOCTeH ¥ TBEPIBIX TEIN; TEIJIOBOE pPAaBHOBECHE, HCIIApEHUe, KOHJIEHCAIUs, IIaBIICHHE,
KpUCTAJIIN3alusl, KHUIEHHE, BJIAKHOCTh BO3[yXa, pa3jMYHbIe CIOCOOBI TeIuIonepeaayu
(TEerIonpoBOIHOCTh, KOHBEKIUS, U3Ty4€HHUE), arperaTHble COCTOSIHUS BEIIeCTBa, MOTJIOIICHHE
SHEPruM MpH UCHAPEHUU JKUIKOCTH U BbIAEICHHE €€ NMPH KOHJCHCALMU Mapa, 3aBUCHUMOCTh
TEeMIIepaTypbl KUTIEHUS OT AAaBJICHUS;

® OMNUCHIBATh W3YYEHHBbIE CBOWCTBA T€J W TEIJIOBBIE SBJICHUS, UCIOJIB3YS (PU3UUECKHE
BEJTMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPTHUs, TeMIIepaTypa, ylaelbHas TEII0EMKOCTh
BEIECTBA, yJAeNbHAs TEIUIOTA IUIABJICHHUA, yJleibHas TeIUIoTa MapooOpa3oBaHuUs, yJeNbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KO3(PQPUIMEHT MOJIE3HOTO JAEUCTBUSA TEIUIOBOIO ABHUIaTeNsl; MPH
ONMHMCAHWU TMPABWIbHO TPAKTOBaTh (PU3MUECKUNH CMBICH HCHOJB3YEMbIX BEIHYUH, UX
0003HaYEeHUSI U €TUHUIIBI U3MEPEHHS], HAXOIUTh (GOPMYJIBL, CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMH, BBIUUCIATH 3HAUCHUE (PU3NYECKOM BEIUYUHBL;

® aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SBJICHUS U MPOLECCHI, UCIOIb3Yysl OCHOBHBIC
MOJIOKEHHUST aTOMHO-MOJIEKYJISIPHOTO YYE€HHS O CTPOSHUHM BEUIECTBA W 3aKOH COXpaHEHUs
SHEpruu;

® pa3IWyaThb OCHOBHBIC NMPU3HAKU M3YyYEHHBIX (PU3UUYECKHX MOJEJNEH CTPOCHHUs Tas3oB,
KUJKOCTEH U TBEPJbIX TEI;

® TPUBOJIUTH MPUMEPHl MPAKTUYECKOTO KCIOIb30BaHUS (U3MUECKUX 3HAHUK O
TEIJIOBBIX SIBJICHUSAX;

e pemaTh 3a/la4M, HCIOJB3ysd 3aKOH COXpPAaHEHHUS SHEPTrUU B TEIUIOBBIX IMpolleccax U
dbopMynbl, CcBs3bIBatONIME (DU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIepaTypa,
ylenbHas TEMIOEeMKOCTh BEIeCTBa, YyAedbHAas TEIUIoTa TIJIaBJICHUS, yJelbHas TeIioTa
napooOpa3zoBaHus, yAeIbHas TEIJIOTa CrOpPaHMs TOIUIMBA, KOA(PPUIIMEHT MONE3HOTO NEHCTBUS
TEIJIOBOTO JBUTATENs): Ha OCHOBE aHallM3a YCIOBHS 3aJayd 3aMUChIBaTh KPaTKOE YCIOBUE,
BBIICTATh (DU3MUECKHE BEIUYUHBI, 3aKOHBI U (OpPMYIbI, HEOOXOAMMBIE Uil €€ pEIICHUs,
MIPOBOJUTH PACUEThI U OIICHUBATH PEAIbHOCTH MMOJyYEHHOTO 3HAYCHUS (PU3HUECKON BEITMUNHBI.

BuinyckHuk noayuum 603mMo0icHOCHb HAYUUMBCA:

® UCNONBL306AMb  3HAHUA O MENN0BbIX SGNEHUAX 68 HNOBCEOHEBHOU JCUSHU  OJA
obecneyenuss 6e30nacHoCmu npu 06paweHuU ¢ npUOOPamu U MexHU4YecKUMU yCmpoucmeamu,
01 COXpaHeHusi 300p06bsi U COONIOOEHUSI HOPM IKON0SUHECKO20 NOBEOEeHUsl 8 OKpydcaloujell
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cpede; NPUBOOUMb NPUMEPDL IKOIOSUHECKUX NOCIeOCmBUll pabomel 0gueamenei HYmMpeHHe20
C20paHus, Mensiogulx U 2UOPOINLEKMPOCMAHYULL,

® paziuuamv SpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep @GYHOAMEHMANbHBIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHepeuu 8 Mmenjiogblx
npoyeccax) u 02paHudeHHOCMb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye QU3UYeCKyr0 MOOelb, pa3peulams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHULL O MEeNN08bIX SAGNeHUAX C UCHONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memoo0o8 OYeHKU.

DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJIEHUS

BbInyCKHHUK HAYYHTCSI:

® pACIIO3HABATh JJIEKTPOMATHUTHBIC SBJICHUS W OOBSCHATH HA OCHOBE HMMECIOIIUXCS
3HAHWIA OCHOBHBIC CBOWCTBA WJIM YCJOBUS TMPOTEKAHUS DTHX SIBICHHMA: DIIEKTPU3AIUS TEll,
B3aMMOJICIICTBUE 3apsAJIOB, JJICKTPUUECKHH TOK M €ro JeWCTBHUS (TEIUIOBOE, XHMHUUYECKOE,
MarHuTHOE), B3aMMO/JICHCTBUE MAarHUTOB, JICKTPOMArHUTHAS WHIYKIUS, NEHCTBUE MAarHUTHOTO
MoJisi Ha TPOBOJHUK C TOKOM M Ha JIBIDKYIIYIOCS 3apsOKEHHYIO YacTHILY, JCHCTBHE
AIEKTPUIECKOTO TOJISI Ha 3apsDKCHHYIO YacCTHITy, JIEKTPOMArHWTHBIC BOJIHBI, MPSMOJIHHEHHOE
pacmipoCTpaHEeHUE CBETA, OTPAKCHIE U TIPETIOMIICHUE CBETa, JUCIICPCHS CBETA.

® COCTaBIISATH CXEMBI JJICKTPUUYCCKUX IIeTel C TOCICIOBATSIBHBIM M ITapaJlICIIbHBIM
COCIMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHBIE 0003HAYCHUS JJIEMEHTOB DJICKTPUYCCKHUX IICTICH
(MCTOYHHK TOKA, KITFOY, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOJIBTMET).

® JWCIIOJIb30BaTh ONTHYECKHAE CXEMBI JIJISl IOCTPOCHHS N300paKCHHH B IIIOCKOM 3epKajie
U coOuparomen JuH3e.

® ONKCHIBATh W3YUYCHHbIE CBOMCTBA TEJN U DJIEKTPOMArHUTHBIE SIBICHUS, HCHOJb3Ys
¢u3znuecKkue BENUYMHBI: AJIEKTPUUYECKHI 3apsij, cujla TOKa, JJIEKTPHUYECKOe HamlpshKeHHe,
ANIEKTPUYECKOE COMPOTUBIICHHUE, YAEIbHOE COMPOTHBIICHHUE BEIIECTBA, paboTa AIIEKTPUUYECKOTO
MOJIs, MOUIHOCTh TOKa, (OKYCHOE pacCTOSHHE U ONTHYECKas CHJla JIMH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; MPU OMHCAHUM BEPHO TPAKTOBATH
(bu3nyecKuil CMBICII HCMOJB3YEMBbIX BEIUYHMH, HUX OOO3HAYEHHsS] M EIUHUIIBI W3MEpPEHUs;
HaXOJUTh (OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU BEIHUNHAMHU.

® aHAIM3HPOBATh CBOICTBA TEJ, SJICKTPOMArHUTHBIC SIBJICHHS U MPOLIECCHI, UCIONb3Ys
(buznyecKkue 3aKOHbI: 3aKOH COXPAHEHUS AIEKTPUIECKOTro 3apsiia, 3akoH OMa i yyacTKa e u,
3akoH Jxoyns-JleHna, 3akOH MPSIMOJUHEHHOTO PacHpOCTPAaHEHHUS CBETa, 3aKOH OTPAXKEHUS
CBETa, 3aKOH IPEJIOMJICHHUS CBETa; MPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
€ro MaTeMaTU4YeCcKOe BbIPasKEHUE.

® NPUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS (U3MYECKUX 3HAHUNA O
AIIEKTPOMATrHUTHBIX SIBJICHUSX

e pemaTh 3a7a4uu, UCTIONb3YA (pr3nueckue 3aKoHbI (3aKkoH OMa i yuacTKa [enu, 3aK0OH
Jlxoyns-JleHna, 3akOoH MPSMOJMHEHHOTO PacHpOCTPAaHEHUS CBETa, 3aKOH OTPAKEHUS CBETa,
3aKOH TpeJOMIICHHUS cBeTa) U (OopMyIbl, CBs3bIBalOIIME (U3NYECKHE BETUYMHBI (CHIAa TOKa,
ANIEKTPUYECKOE HAIpPsHKEHHUEe, JIEKTPUYECKOe COMPOTHUBICHUE, YAEIbHOE COMPOTHBIICHUE
BEIIECTBA, pPa0OTa IJIEKTPUUYECKOTO MOJIs, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHHE M ONTHYECKas
CHJIa JIMH3BI, CKOPOCTh AJIGKTPOMArHWTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBeTa, (OPMYIbI
pacuera 3JeKTPHUECKOT0 COMPOTHUBIICHUS MIPH MOCIEI0BATEIFHOM U MapalieIbHOM COEAMHEHUN
MIPOBOJHUKOB): HA OCHOBE aHajM3a YCIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBIICIATH
(buznyecKkue BENUYUHBI, 3aKOHBI U (POPMYINBI, HEOOXOAUMBIE IS €€ PeIICHUS, MPOBOJIUTH
pacueTsl U OI[EHUBATh PEAIbHOCTH MOJTYY€HHOTO 3HAYeHUs (PU3NIECKON BETTHUNHBI.

Boinycknuk nonyuum 603MOMCHOCHIL HAYYUMBCA:

® UCNONBL306AMb 3HAHUA 00 INEKMPOMASHUMHBIX AGIEHUAX 6 NOBCEOHEGHOU HCUZHU OJA
obecneyenuss 6e30nacHOCmMU npu 0OpaWeHUU ¢ NPUOOPaMu U MEeXHUYeCKUMU YCmpoucmeamu,
01 COXpaHeHusi 300p06bsi U COONIOOEHUSI HOPM IKON0SUHECKO20 NOBeOEeHUsl 8 OKpydcaloujell
cpede; npuoOUMsb NPUMEPbL GIUAHUS INEKMPOMASHUMHBIX UZTYUEHUL HA HCUBbIE OPSAHUZMDbL,

® paziuuamv SpaHuybl NPUMEHUMOCMU @QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeoOUUl
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xapakmep @YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs JIeKMPUYecKo2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUA YACTHBIX 3aKOH08 (3akon Oma O0na y4yacmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

® UCNONB306AMb NPUEMbL NOCMPOEHUS PUUYECKUX MOOelell, NOUCKA U GOPMYTUPOSKU
00KA3aMeNbCme GblOBUHYMBIX 2UNOMe3 U Meopemudeckux bl80008 HA OCHO8e IMNUPUYECKU
VCMAHOBNEHHBIX (PaKmos;

® HAX00UmMb A0EeK8AMHYI0 NPEONONCEHHOU 3adaue QUUYECKYI0 MOoOelb, pas3peulams
npobnemy Kak HA OCHO8e UMEIWUXCA 3HAHUL 00 IIeKMPOMASHUMHBIX ABNEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMouju Memooos OYeHKuU.

KBaHToBbI€ siBJIEHUS

BbInycCKHMK HAYYHTCSI:

® pAaCIIO3HABATh KBAHTOBBIC SIBJICHUS W OOBSCHATH HAa OCHOBE WMEIONIMXCS 3HAHUI
OCHOBHBIC CBOWMCTBA WJIU YCJIOBHS MPOTEKAHUS dTUX SBJICHUN: €CTCCTBCHHAS M MCKYCCTBEHHAs
PaMOaKTUBHOCTh, O-, - W Y-U3ITy4YCHHS, BO3SHHKHOBCHHE JIMHEHYATOTO CIEKTPa H3JIyUCHUS
aToMma;

® OMNWCHIBATH HW3YYCHHBIC KBAHTOBBIC SBJIICHHS, HCIOJB3YS (DU3MYCCKHE BEITMYUHBI:
MaccoBO€ YHCIIO, 3apsIOBOE YHCIIO, MEPHOJ TMOJypacnaaa, dHeprus (OTOHOB; MPH OTMHCAHUH
MPABWJIBHO TPAKTOBaTh (DM3WUECKUN CMBICT HCIOJIB3YEMBIX BEJIUYHWH, HX OOO3HAYCHHUS U
SIMHUIIBI U3MEPECHHS, HaXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUSCKYIO BEIHYHHY C
JIPYTUMH BEJTHYNHAMHM, BEIYHCIATH 3HAYCHHE (DU3NIECKOI BETUUNHBL,

® aHAM3WPOBATh KBAHTOBBIC SBJICHHS, UCTIONB3YSd (PH3UYECKHE 3aKOHBI M TMOCTYJIATHI:
3aKOH COXPaHEHHs] YHEPTHH, 3aKOH COXPaHEHHs DJICKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHUS
MacCcOBOTO YHCIIa, 3aKOHOMEPHOCTH W3JIyYCHHsS W TOTJIOIICHUS CBETa aTOMOM, MpPH STOM
pa3nnyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MaTEMAaTUIECKOE BHIPAKEHHE;

e paznuyaTh OCHOBHBIC NPH3HAKH TUTAHETAPHOW MOJETH aTOMa, HYKJIOHHOW MOJenu
aTOMHOTO S/1pa;

® MPUBOJUTH NPUMEPHI MPOSBICHUS B TMPHUPOJE M TPAKTHYECKOTO WCIIOJIH30BAHHS
pPaIMOaKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIINH, CIEKTPaIbHOTO aHAIH3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® JCIIOJIb30BaTh IIOJIyYCHHBIC 3HAHHWS B TOBCEJHEBHOW >KM3HM MpH OOpameHHH C
npuOOpaMH ¥ TEXHHYECKHMMH YCTPOMCTBAMU (CUCTUYUK HOHH3UPYIOUIMX YaCTHUII, JOZUMETD), IS
COXpaHEHHUS 3JI0POBbsI U COOIIOZICHUSI HOPM KOJIOTUYECKOTO IMOBEICHUS B OKP yXKAIOIIEH cpejie;

® COOTHOCHTH 3HEPTHUIO CBSI3U ATOMHBIX SIJIep € 1e(hEKTOM MaCCHI;

® [PUBOJUTH NMPUMEPHI BIUSHHS PAJNOAKTHBHBIX W3JIYYCHUH Ha JKUBBIC OPraHU3MBL;
MOHUMATh MPUHIIUI ICHCTBHS JO3UMETPa U Pa3indyarh YCIOBUS €r0 UCIOIb30BAHNUS;

® [IOHMMATh KOJOTUYECKHE MPOOIEMbI, BO3HHKAIOIINE MPH WCIOIb30BAHUN ATOMHBIX
ANIEKTPOCTAHIIUHI, W IIYTH PEIICHUS 3TUX MPOOJIEM, TIEPCIICKTHBBI UCIIOJIb30BaHUS YIIPABIISIEMOTO
TEPMOSICPHOTO CHHTE3A.

DJIeMeHThI ACTPOHOMMH

BbInyCKHUK HAYYHUTCH:

e yKa3bpiBaTh Ha3BaHUs IIaHeT COJHEYHOW CHCTEMBI, Pa3lIM4aTh OCHOBHBIC MPHU3HAKU
CYTOYHOTO BpalleHus 3Be3gHOro Heba, aBrkeHus Jlynel, ConHIla ¥ TUTAHET OTHOCUTEIHHO
3BE3J;

® [OHUMATh PA3JIHUMs MEXKIY TeIMOICHTPUYCCKOH M TeOLECHTPUYECKON CHCTEMaMH
MUDA;

BuinyckHuk noayuum 603mMo0MicHOCHb HAYUUMBCA:

® yKazvleamv 0OWUe CcEOUCMBA U OMIAUYUS NIAHEM 3eMHOU 2pPYnnvl U NiaHem-
eueanmog; manvix men ConneyHoUu cucmemvl U OONLWUX NIAHEM, NOJIb308AMbCA KAPMOU
36€30H020 Heba npu HAbIOEeHUsX 36e30H020 Heba;

® paziuuams OCHOGHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb Y8em 36€30bl C ee MeMnepamypotl;



®  pasziuvantb 2unomesvl 0 npoucxoofcdeﬂuu Conneunoti cucmemol.

[IpenMeTHBIC pe3yabTaThl U3YYCHUS MIPEAMETHOM 00sacTu "EcTecTBEHHO-HAayYHBIC TPEIMETHI"
JOJKHBI OTPaXKaTh:

JInyHOCTHBIE pe3yJIbTaThI:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

OCO3HAHHME 3HAYMMOCTH HAYKH, BJIQJICHUS JOCTOBEpHOH HH(popMammend O mepemoBhIX
JOCTUKEHUSIX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUSX 00 YCTpOHCTBE MUpa U OOIIECTBA;

TOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPYECTBY;

YyBCTBO TOP/IOCTH 32 POCCUMCKYIO (PU3HUECKYIO HayKy, TYMaHU3M;

MOJIOKUTETILHOE OTHOIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;

9KOJIOTHYECKas KyJabTypa, OepeXHO€ OTHOLIEHHWE K PpOAHOM 3emiie, HPHUPOIHBIM
6orarcrBam Poccuu u mMupa, mOHMMaHHE OTBETCTBEHHOCTH 3a COCTOSIHME IPUPOJIHBIX PECYPCOB
1 pa3yMHO€ MPUPOJIOTIOIH30BaHHE.

MeTtanpeaMeTHbIe pe3yJbTaThI:

CaMOCTOSITEIIBHO OTIPEJICIIATh €N, CTaBUTh U (OPMYIHPOBATh COOCTBEHHBIC 3a/1a4M B
00pa3oBaTeNIbHON ACATEIBHOCTH M KU3HEHHBIX CHTYAIUX;

CHCTEMaTH3UPOBaTh, COMOCTABISATh, AHAIU3UPOBATH, 0000MATh W WHTEPIPETHPOBATH
MH(pOPMAIIHIO, COJIEPIKAIIYIOCS B TOTOBBIX HH(GOPMAITMOHHBIX 00BEKTAX;

MPEACTABIATH HHOOPMAITUIO B CIKATOM CIIOBECHOH hopme

COIIOCTaBIIATh HMMCIONIUECS BO3MOXHOCTH W HEOOXOJWMBIC ISl JOCTHIKEHUS IENH
pecypcsi;

OTIPENIENATh HECKOJIBKO MYyTEH JOCTH)KECHUS TIOCTABIICHHOH 11EJIH;

3aJaBaTh TapaMeTpbl M KPHUTEPHUH, IO KOTOPHIM MOXHO ONPEACTHTh, YTO IIEJb
JIOCTUTHYTA,;

COIIOCTAaBIISATh MOJYYCHHBIH PE3YJIbTAT JIEATSILHOCTH C OCTABICHHOW 3apaHee MeJbio;

OIICHUBATh TOCJCICTBHS  JOCTH)KCHHUS IIOCTABJICHHOW WEIW B  JESITEIBHOCTH,
COOCTBEHHOM HM3HH U )KU3HU OKPYKAIOIIUX JIFOJICH.

OcBoeHue MO3HABATEIbHBIX YHUBEPCAJIbHBIX Y4eOHBIX /IeiiCTBHIA:

KPUTHYECKH OIIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIMIO C PA3HBIX MO3UIIHIA;

pacrno3HaBaTh U (PUKCHPOBATH MPOTUBOPEUNs B MHPOPMAIIMOHHBIX HCTOUYHUKAX;

WCIIOJIb30BAaTh PA3UYHbIE MOJIEIbHO-CXEMaTHYECKHe CpeICTBa sl IPEACTaBICHUS
BBISIBIICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

MCKaTh U HAXOAUTH 0000MIEHHBIE CIOCOOBI pElIeHHS 3a/1a4;

MIPUBOJIUTH KPUTHUECKHE apTyMEHThI, KaK B OTHOIIEHUH COOCTBEHHOTO CYXKIEHHS, TaK U
B OTHOILIEHUH JIEUCTBUI U CYKJICHUM IPYyroro 4eJIOBeKa;

aHAJIM3UPOBATH M MPEOOPa30BBIBATH MPOOIEMHO-TIPOTHBOPEUUBHIE CUTYAIIHNH;

MEHATh W YICpKUBaTh pa3Hble MO3UIMH B IO3HABATEIBHON JAeATeIbHOCTH (OBITH
YUYEHUKOM U YyYHUTENeM; CTaBUTh MpoOiieMy u paboTaTh Haa €€ pelieHueM; YIpaBiIsTh
COBMECTHOM TMO3HABATEILHOU JIESATEIBHOCTHIO M TIOUUHSATHCS).

KoMMyHuKaTHBHBIC YHHBEpCaIbHbIE y4eOHbIC JeHCTBHUSA:



OCYILIECTBIIATH JAEJIOBYI0O KOMMYHMKAIINIO, KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;

IPU OCYIIECTBICHUU TPYNIOBOKH pabOThl OBITh KaKk PYKOBOJIUTENEM, TaK M YJICHOM
IIPOEKTHOM KOMAaHJbl B pa3HbIX pOJSAX (T€HEpaTopoM HJeH, KPUTUKOM, HCIIOIHUTEIEM,
MPE3EHTYIOLIUM U T. 11.);

pa3BepHyTO, JOTMYHO M TOYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

COTJIACOBBIBATh TO3HMIMM WIEHOB KOMAaHIbl B Tporecce padoThl Haa 0OOmUM
MPOIYKTOM/pEIICHUEM;

MPECTABIATH MMYOJIMYHO Pe3yabTaThl HHANBUAYAIbHON U TPYNIIOBOM AEATEIBHOCTH, KaK
repes 3HaKOMOM, TaK U IIepesl HE3HAKOMOU ayJJUTOPHEH;

BOCIIPUHUMATh KPUTHUYECKHE 3aMEUaHMs KaK pecypc COOCTBEHHOTO pPa3BUTHS;

TOYHO U EMKO (OpPMYIMPOBATH KaK KPUTHUECKUE, TaK U OJ0OpPUTEIIbHBIE 3aMEYaHus B
ajZipec IpYyrux JIIOAeH B paMKax JIeIOBOM 1 00pa3oBaTeIbHON KOMMYHHUKAIIUU, H30eTasi IpU 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY)KJIEHUH.
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2. Conep:xkanue y4eOHOr0 mpeaMera.

du3uka 1 pusnvecKue MeToAbl U3y4eHHUs NPUPOIbI

®uznka — Hayka o npupoje. dusnueckue tena u sBieHus. Habmonenue u omnmcaHue
¢usnveckux sBiIeHUN. DU3MUECKUI HKCIEpUMEHT. MojenupoBaHue SIBICHHH M OOBEKTOB
MIPUPOJIBI.

@uU3MYECKUE BEIMYMHBI U HMX H3MEpeHUEe. TOYHOCTh M MOTrPEIIHOCTh W3MEPEHHUM.
MexayHapoaHas CUCTEMA €UHULL.

®usnueckue 3aKOHBI M 3aKkOHOMepHOCcTH. Pusuka M TexHuMKa. Hayunbeli Meron
no3Hanus. Ponb ¢usnku B GopMHpOBaHUH €CTECTBEHHOHAYYHOUW IPaMOTHOCTH.

Mexann4yeckue siBJeHUsI

Mexanudeckoe JIBIWKEeHHME. MarepuanbHasi TOYKa KakK MOJelnb (PU3UYECKOTO Tena.
OTHOCHUTENBHOCTh MEXaHWYECKOTO JBIKEeHUs. Cuctema oTcuera. DuU3MUECKHE BEITHMYUHBI,
HEOOXOUMBIE JUIsl OTIMCAHUS JBM)KCHHUS U B3aUMOCBSI3b MEXIYy HUMHU (IIyTh, MepeMelieHue,
CKOPOCTh, YCKOPEHHE, BpeMs JBM)XEHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
NBUKEHHE. PaBHOMepHOE NIBMKEHHME MO OKpYXKHOCTH. [lepBblii 3axkoH HproToHa M mHepuus.
Macca Tena. IlnotHocts BemjectBa. Cuna. Eqununnbl cunsl. Bropoit 3akon Herotona. Tperuit
3akoH Hprotona. CBoOoaHOe magenue Ten. Cuma TsHKecTH. 3aKOH BCEMUPHOTO TsaroTeHus. Cuiia
ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocts. CBSI3b MEXAY CHIION TSKECTHU U MAacCOM Tena.
Juuamometp. PaBHozeiicTByromas cwia. Cuna TpeHus. TpeHue CKobXeHHs. TpeHue MoKosl.
Tpenue B Ipupoe U TEXHUKE.

Nmnynsc. 3akoH coxpaHeHus! uMIynbca. PeakTuBHOe ABMkeHrne. Mexannueckas padora.
MomHocTtb. OHeprus. [loTeHunanbHas U kuHeTHYeCKas sHeprus. [IpeBpamienre ogHOTO BHAA
MEXaHMYECKOW SHEPTUU B APYTrOi. 3aKOH COXPAHEHHUS MTOJTHON MEXAaHUYECKOU SHEPTUH.

[IpocTeie MexaHM3MBL. Y CIOBUS PaBHOBECUS TBEPJOTO Tela, UMEIOUIEr0 3aKPEIUICHHYIO
och aBwxkeHus. MomeHT cuibl. LleHTp Tspkectn Tenma. Peruar. PaBHOBecwe cun Ha peryare.
Poruaru B Texuuke, ObiTy U npupoje. [loaBmknble 1 HenmoABWXKHbIE Onoku. PaBeHCTBO padbot
MPU UCHOJIb30BAaHUU TPOCTHIX MEXaHU3MOB («30J0TO€ TMpaBWIO MeXaHHKu»). Koadduiment
MTOJIE3HOTO ACHCTBUSA MEXaHU3MA.

JHaBnenue TBepablx Ten. EnuHunel u3Mepenus pAasieHus. CrnocoObl W3MEHEHUs
naBneHus. JlaBnenue xxuakocted u razos 3akoH [lackans. JlaBineHue )KUAKOCTH HA THO U CTEHKU
cocyna. CooOmarommuecst cocynbl. Bec Bo3zmyxa. ArtMmocdepHoe naBieHue. I3mepenue
atMocdepHoro naienus. OneiT Toppuuennu. bapomerp-anepous. ATMocdepHoe TaBieHHE Ha
pasnuyuHbIX BeIcOTax. ['MapaBnnueckue MexaHU3MeI (Tipecc, Hacoc). JlaBieHue ®UAKOCTH U rasa
Ha [OTPYKEHHOE B HUX Teno. Apxumenosa cuia. [inaBanue ten u cynos Bo3ayxomiaBanue.

Mexannyeckue konebanusi. I[lepuon, wuactora, amruutyna koseOaHuii. PeszonaHc.
Mexanuueckue BOJIHBI B OJTHOPOJHBIX cpeAax. [[nmHa BoJHBL. 3BYK KaK MEXaHHWYECKas BOJIHA.
['poMKOCTH U BBICOTA TOHA 3BYKA.

TemnioBbie sABJICHUSA

Crpoenue BemecTBa. ATOMBI U MOJIEKYJIbI. TE€IIOBOE JBUKEHHE AaTOMOB U MOJEKYIL
Huddy3us B razax, >KUIKOCTIX U TBEpHAbIX TelnaxX. bpoyHoBckoe aBikeHue. B3aumoneiictBue
(mpuTsHKeHHe W OTTaJKMBAaHUE) MOIIEKYN. ArperaTHble COCTOSIHUS BellecTBa. Pasnuune B
CTPOEHHMH TBEPJBIX TEJN, )KUJIKOCTEN U Ta30B.

TennoBoe paBHOBecue. TemmnepaTtypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO Xa0TUYECKOTO
IBUKEHHS yacTuil. BHyTpeHHsis sHeprus. Pabora u Temnomnepenaya Kak CrocoObl M3MEHEHHS
BHYTpeHHEl sHepruu Tena. TemnonpoBogHocTh. KouBekuusa. Wzmyuenue. Ilpumepst
TeIJIonepeiayl B MpUpoJe U TexHuke. KonaumuecTBO TemIoThl. YJelbHas TEIOEMKOCTb.
VaenbHas TemioTa CropaHusi TOIUIMBA. 3aKOH COXPAaHEHHMS W TMPEBPAILLECHUS] HSHEPrUd B
MEXaHUYECKUX M TEIUIOBBIX Mpolieccax. [lnaBieHne u oTBepAeBaHUME KPUCTAIUIMYECKHUX TEl.
VnenbHas temnoTta miaBieHus. HWcnapenue u koHaeHcauus. [lormomieHuwe »Hepruu mnpu
WCMIAapEeHUN JKUJIKOCTH M BbIJENEHHWE €€ NpH KoHJeHcanuu mnapa. Kunenue. 3aBHCHMOCTH
TEMIEpaTypbl KUIEHUS OT JAaBleHUs. YJelbHas TeIyoTa mapooOpa3oBaHHUs U KOHJCHCAIIHMH.
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Brnaxnocte Bo3nmyxa. Pabora raza mpu pacmupenuu. [IpeoOpa3oBaHus SHEPTUH B TETUIOBBIX
MannHax (mapoBasi TypOHUHa, JBUTraTelb BHYTPEHHETO CrOpaHMsl, peakTUBHBbIN aurateins). KI1/]
TEIUIOBOW MallWHBI.

JIeKTPOMATrHUTHBIE SIBJICHUS

Onexrpuzanus (usnyeckux Ten. BsaummoneicTBue 3apsikeHHbIX Ted. J[Ba pona
ANEKTPUUECKUX 3apsAsioB. JeIMMOCTh 3JIEKTPUYECKOTO 3apsia. DJIEMEHTAPHBIN JIEKTPUUCCKUN
3apsaa. 3aKOH COXpaHEHHUs DJIEKTpUYecKoro 3apsiga. I[IpoBOAHUKM, TMOJIYNMPOBOJAHHKU U
M30JIATOPHI AJIEKTPUUECTBA. IJIEKTPOCKOM. IJIEKTPUUECKOE T0JIe KaK OCOOBIM BHJ MaTEpHH.
HanpsiokeHHOCTD 351eKTpUYecKkoro mosis. JIeHCTBHE AIEKTPUYECKOTO MOJII HA JJIEKTPUYECKHE
3apsanbl. KongeHcatop. DHeprus 3JeKTPUYECKOTo Mol KOHASH caTopa.

DNeKTpuYecKuii TOK. VICTOYHMKH 3JIEKTPUUYECKOTO0 TOKA. DJEKTpUYECKas LEeNb U €€
cocTaBHble yacTu. HampaBiieHne W EWCTBUA JIEKTPUUYECKOTO TOKAa. HocuTenn 35eKTpruYecKnx
3apsasioB B MeTtaiiax. Cusa Toka. DJIeKTPUUECKOe HAMPSIKEHUE. DJIEKTPUIECKOE COMIPOTHUBIICHUE
MIPOBOJIHUKOB. ETMHUIIBI COTIPOTUBIICHUSI.

3aBUCUMOCTh CWJIBI TOKa OT HampspkeHws. 3akoH Oma Jjis ydJacTka Ienu. Y IelTbHOe
conpotuBiieHne. Peocrarel. IlocnenoBarenbHoe coequHeHre MNpoBOAHUKOB. [lapanmnensHoe
COEIMHEHHE MPOBOJHUKOB.

PaboTa snexTpudeckoro moJisi MO TMEPEMENICHUI0 JIEKTPUUYECKUX 3apsiioB. MOITHOCTh
AJEKTPUYECKOTO TOKa. HarpeBaHwe NpPOBOJHUKOB SJIEKTPUYECKUM TOKOM. 3akoH Jlxoyns -
Jlenia. DnekTprUyecKue HarpeBaTelbHbIe U OCBETUTENbHBIE MPHOOpPHl. KopoTKoe 3aMbIKkaHue.

MaruauTHOe nosne. Muaykuus MarHuTHOTO 1oJisi. MarHuTHoe noJjie Toka. OneIT OpcTeaa.
MarHuTHOE TOJIE TOCTOSHHBIX MArHMTOB. MarHutHoe T1oie 3eMJIM. ODJIEKTPOMAarHuT.
MarauTHOE MoJie KaTylKu ¢ TOKOM. [IpruMeHeHue 3JeKTpOMarHuToB. [lelicTBHE MarHUTHOTO
I0JIs1 Ha MPOBOJHMK C TOKOM M JBHXKYIIYIOCS 3apspkeHHYH0 dactuny. Cuia Amnepa u cuia
Jlopenua. DnekTpoaBUraTesb. SABJIECHNUE IEKTPOMArHUTHON MHIYKIMs. OnbiTel @apazes.

OnekrpoMarHuTHele  KoseOaHus.  KomeOarenpHBI  KOHTYp.  DJIEKTPOTEHEPATOp.
[Tepemennniit TOok. Tpanchopmarop. Ilepemada SIEKTPUUECKOW SHEPTHMM Ha PACCTOSHHUE.
DNEeKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. [IpMHIMNBI paguoCBs3u U TeNeBUIEHUs. BiusHue
ANIEKTPOMAarHUTHBIX U3y4EHUN Ha KUBBIE OPraHU3MBI.

CBer — »onekrpoMarHuTHas BoJiHa. CKopocTh cBeTa. MCTOYHHMKM cBeTa. 3aKOH
MPSIMOJIMHENHOIO PacnpoCTpaHEHUE CBeTa. 3aKOH OTpakeHus cera. [lmockoe 3epkaiio. 3akoH
npenomiieHus cBera. JIunzpl. @OKycHOE pacCTOSIHUE U ONTHYeckas cuiia JIMH3bL. M300paxkeHue
mpenMera B 3epkasie u JuH3e. Onrtudeckue npubopel. [71a3 kak omnTuyeckas CHCTEMA.
Hucnepcus ceeta. Untepdepennus u nudpaxus cBeTa.

KBaHTOBBIE SIBJICEHUSA

Crpoenue atomoB. I[lnanerapnass monenb atoMa. KBaHTOBBIM XapakTep MOTJIOIICHUS U
WCITYCKaHHUs CBETa aToMaMu. JInHelyaThle CIEKTPBHI.

Omnsitel Pesepdopaa.

CocraB aromHoro sapa. IIpoTOH, HEUTpPOH U HJIEKTPOH. 3aKOH OWHINTEHHA O
MPOMOPLIUOHAIBHOCTH Macchl W 3Hepruu. Jledekr macc u SHeEprusi CBS3M ATOMHBIX SZAEP.
PamnoaktuBHOocTh. Ilepuon momypacnama. Anbda-uznyuenue. bera-uznydyenue. [amma-
n3nydenue. SAnepusie peakuuu. Mcrounuku sHeprun CoiHua U 3Be3l. SnepHas sHepreTuka.
Dkonoruveckre MmpobraemMbl pabOThl aTOMHBIX dJeKTpocTaHnuil. [losumerpus. BnusHue
PaaOAKTUBHBIX U3TyYE€HUN Ha KUBbIE OPraHU3MBI.

Crtpoenue u 3Boaonus BeesienHoit

l'eonienTpruueckass W reauoleHTpUUYECKass cucteMbl wmupa. @Dusnueckas mnpupoja
HeOecHbix Ten ComnHeuHoil cucteMbl. [lpoucxoxxnenue ConHeyHOU cucTeMbl. Du3znyeckas
npuposaa Connua u 38e3a. Ctpoenue Beenennoil. OBomronus Beenennoil. I'unoresa bonsmoro
B3pbIBa.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

1. Onpenenenre EeHbI IEICHNUS U3MEPUTEHLHOTO Mprudopa.
2. 3Mepenue pa3MepoB MajbIX Tell.
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3. 3MepeHue macchl Tea Ha phlYakKHbIX BEcax.

4. smepenue oObeMa TBEPIOTO Tea.

5. Omnpenenenue MIOTHOCTU TBEPAOTO Tea.

6. I'pagyupoBaHue NpyKMHbBI U U3MEPEHUE CHII AMHAMOMETPOM.

7. BolsicHEeHUE 3aBUCMMOCTHU CHJIbI TPEHUS CKOJIBKEHUS OT IUIOIIAIM CONPUKACAIOIINXCS TN U
MPUKUMAIOIIEH CHJIBL.

8. OnpeneneHre BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEN HA MOTPYKEHHOE B 5KUJKOCTH TEJIO.
9. BolsicHeHue ycoBUM IIaBaHUS Tea B KUAKOCTH.

10. BeisicHeHue yca0BUsl paBHOBECHUS pblyara.

11. Onpenenenune KI1/] npu noabseme Tena no HaKJIOHHOM MJIOCKOCTH.

12. Onpenenenne KOJIMYECTBA TEIJIOTHI IPU CMELLIMBAHUU BOJIbI Pa3HOM TeMIIEpaTyphl.
13. U3mepenue yaenbHOM TeII0EMKOCTH TBEPAOTO Tea.

14. 3mepeHue BIaXXHOCTH BO3AyXa.

15. Coopka 3IeKTPUIECKOM ENH U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHbIX yJacTKaX.
16. I3MepeHne HalpspKeHUs Ha Pa3lIMYHbIX YUacTKax 3JEKTPUUECKOH IeTH.

17. PerynupoBaHue CUiIbl TOKA PEOCTATOM.

18. 3Mepenue conpoTHBIIEHNS TPOBOAHHUKA ITPU IIOMOIIIM aMIIEpPMETPa U BOJIbTMETPA.
19. U3mepenne MOITHOCTH ¥ pabOTHI TOKA B AJIEKTPUIECKOM JIaMITe.

20. COopKa 2JIeKTpOMArH1uTa M UCITBITAHHUE €ro JCHCTBUS.

21. V3yueHue >1MeKTPUUECKOro JIBUTATENs IOCTOSIHHOTO TOKa (Ha MOJIENHN).

22. lony4yeHune n300pakeHHS TPU TOMOIIH JTUH3HI.

23. UccnenoBaHue paBHOYCKOPEHHOTO JBIKEHUS 0€3 Ha4yallbHON CKOPOCTH.

24. I3amepeHue yCKOpeHusi CBOOOTHOTO TaICHHS.

25. UccnenoBanue 3aBUCUMOCTH TIEPHOJIa M YaCTOTHI CBOOOIHBIX KOJCOAHWI MasTHUKA OT €ro

JUTAHBI.
26. zydyeHue gaBIeHUS 3JIEKTPOMAarHuTHOM MHIYKIIUH.

27. HabGmroneHue CruloniHOTO U JIMHEHYAThIX CIIEKTPOB UCITYCKAHUS.
28. 3mepeHune eCTeCTBEHHOTO PaJUallMOHHOTO (hOHA TO3UMETPOM.
29. N3yuenue aeneHus siapa aroma ypasa mo ¢potorpaduu TPeKoB.

30. H3yueHue TpeKoB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (poTorpadusim.
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3. TemaTHUecKkoe IJIAHUPOBAHUE C YKa3aHUEM KOJIUYECTBA YaCOB, OTBOJAUMBIX Ha

OCBOEHHE KAKI0il TEMBI.
(7 knacc, 2 u 6 Hedeo)

KoimnyecTBo
Ne HaumeHoBaHue pa3/ie/ioB U TeM
4acoB
|. ®usuka u Gusnueckre MeTo 1l U3Y4EHHUsI IPUPOAbI 44
I1. [lepBoHayanbHbIE CBEIEHUSI O CTPOEHUU BEIIECTBA 64
I11. B3aumopeiictBue Ten 234
IV. JlaBneHue TBEpAbIX TeJ, KHUAKOCTEH U ra3oB 20y
V. PaboTta 1 MOITHOCTh. DHEPrus 134
Enunast pusnueckas kapTuHa MUpa lg
Peszeps yuebHOTO BpemeHun 34
Hroro 70
(8 knacc, 2 u 6 Hedenio)
KoimnuecTBo
Ne HanmeHoBaHMe pa3je/ioB U TeM
4acoB
|. TertoBbIe siBICHUS 234
Il. DnexTpuueckue sBIEHUS 294
I1l. DnexTpoMarHuTHbIE SBIECHUS Sy4
IV. CBeToBBIC sSIBIICHMS 10 4
Pesepr yuebHOTO BpemeHn 34
Uroro 70 4
(9 knacc, 2 u 6 nedenio)
KoaunuecTBo
Ne HaumeHoBaHue pa3ieioB U TeM
4yacos
|. 3aK0HBI B3aMMOIEHCTBUS U OBIKECHUS 224
I1. Mexanudeckue KojaeOaHusi ¥ BOJIHBI. 3BYK 114
I1l. DexkTpoMarHuTHOE MMOJIe 16 94
V. CtpoeHue aToMa 1 aTOMHOTO siApa 10 g
V. Ctpoenue u 3BoJironus Beenennoit 5y
Enunas ¢usnueckas kapTuHa Mupa 1y
PeszepB yuebHOTO BpemMeHn 34
Htoro 68 u

[[J'Iﬂ IIPpOBCPKU O6p330BaTeJ'IbHBIX ,I[OCTI/I)KGHI/Iﬁ 06y‘laIOIJ_[I/IXC${ B KaJICHAAPHO-TCMATHYCCKOM

IIAaHUPOBAHUHA npeaycMaTpuBacTcAd BXOHHOﬁ,

(KOHTpOJIBHBIE PaOOTHI).

TEMATHUYCCKHUC, HTOTOBBIN

TeKYI_HI/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA Ha YPOKaX B PaA3JIMYHBIX

KOHTPOJHU

dbopmax (ycTHBIN ompoc , cobecenroBaHue, 1abOpaTopHbIe padOThI, 3a4€Thl), B TOM YHCIIE BO

BpEMs ITPOBCPKU JOMAIITHETO 3aaHUs].
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