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1. MMACHOPT PABOYEM ITPOI'PAMMBI JUCHHUIIINHBI
«DPu3uka»

1.1. Ob6saacTh NpUMeHEeHHUs TPOTPAMMBI

Pabouas nporpamma aucuuminHsl «Pusznka» ABiseTcs 0043aTeNbHON YaCThIO IPOTrPAMMBI
noaroToBku crenuanucroB cpeanero 3seHa (IIIICC3) mo cmenmansHoctu 09.02.09. BeO-
pa3paboTka U peanusyercs Ha 1 Kypce.

1.2. MecTOo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH mpodecCHOHAJILHOI 00pa3oBaTelbHOM
NMPOrpamMMbl

Ouzuka sBisiercs NPOoGUIbHON TUCHUILUIMHON 001Ie00pa3oBaTeabHOM  MOATOTOBKU
CIEIMAIIICTOB CPEJHETO 3BEHA M0 CIEIHATBHOCTSAM TEXHOJOTHYEeCKOro mpodwmis Ha 0Oaze
OCHOBHOT0 00111eT0 00pa30BaHMs.

1.3. e ¥ 321244 AUCHUILVINHBI — TPeOOBAaHNSA K pPe3yJibTATaM 0CBOCHHS IHCIHMIIIHHBI
Mean:

* (opmupoBanue y o0OydYarOLUIMXCS YBEPEHHOCTH B ILIEHHOCTH OOpa3oBaHMs, 3HAYUMOCTH
¢u3nyecKkux 3HAHUM N1 COBPEMEHHOIO  KBAIM(UIMPOBAHHOIO  CHELUAINCTA  IIpU
OCYILIECTBIICHUH €r0 Npo(ecCHOHANBHON e TeTbHOCTH;

* popMHUpOBaHUE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH;

* OBJIaJIcHHE crenuduyeckoil cucteMoi (prU3nYecKUX NOHATHH, TEPMUHOJIOTHENH U CUMBOJIMKOM;
* OCBOEHHE OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIaJICHHE OCHOBHBIMM METOJaMH HAay4YHOI'O MO3HAHUS MPHUPOJIbI, UCIIOIb3YEMbIMU B (HU3UKE
(HabnroieHue, onyucaHue, U3MEPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);

* OBJAJCHHE YMEHUAMHU OOpabaThiBaTh JaHHBIC OSKCIIEPUMEHTA, OOBACHATH IOJIy4YEHHBIC
pe3yJIbTaThl, yCTAaHABIMBATH 3aBUCHMOCTH MEXIy (PU3MUECKUMH BETMYMHAMH B HAOJII0AaeMOM
SIBJICHUH, JI€7aTh BBIBObI;

* popmMupoBaHuE YMEHUs pelaTh PU3NYECKUE 3a4a4U Pa3HbIX YPOBHEN CII0KHOCTH;

* pa3BUTHE I103HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH B
npouecce NpuoOpPEeTeHUs 3HaHUN C HCIIOJIb30BAHUEM pPA3JIMYHBIX MCTOYHHUKOB MH(pOpMaLUU U
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH; yMeHHUH (OopMynIupoBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3UIMIO [0 OTHOIIECHUIO K (hr3nueckoil nHpopMaluu, NoaydyaeMond U3 pasHbIX
VCTOYHUKOB;

* BOCIIUTAHUE YyBCTBA FOPJIOCTHU 32 ........... (bu3NYeCKyI0 HayKy.

3agauu:

* npuoOpeTeHue 3HaHUM O (QyHIAMEHTAJIbHBIX (PU3NYECKUX 3aKOHAX, JIEKAIIMX B OCHOBE
COBPEMEHHOM (PHU3MUECKOW KapTHUHBI MHpA, MPUHIMIIOB ACUCTBUS TEXHUUYECKUX YCTPOHCTB U
IIPOM3BOJICTBEHHBIX MPOLIECCOB, O HANOO0JIee BaXKHBIX OTKPBITUAX B 00J1acTH (DU3HUKH, OKA3aBIINX
OIpEACIAONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUHY;

* TOHMMaHuE€ (PU3MYECKON CYIIHOCTH SIBJICHHUM, TMPOSIBISIOMIUXCS B IPOU3BOJCTBEHHOMN
JESTEIILHOCTH;

* OCBOGHHE CIOCOOOB UCHOJB30BaHUSA (U3NYECKUX 3HAHUM Ui MNPaKTHUYECKHX U
npodeCCHOHATIBHBIX 3a/1a4, OOBACHEHMs SBICHUH MPOM3BOJICTBEHHBIX M TEXHOJIOTMYECKHX
MIPOLIECCOB, MPUHLUIIOB TEXHUYECKUX NPUOOPOB M YCTPOMCTB, obOecriedeHHs 0€30MacHOCTH
IIPOU3BOJICTBA U OXPAHBI IPUPOJIBI;

* opMupoBaHHE YMEHHI periaTh y4eOHO-IPAaKTHYECKUE 3a7aun (PU3UUECKOTO COAEpKAHUS C
yu€TOM NpodecCHOoHaNbHON HalPaBIEHHOCTH;

* IpuOOpeTeHHe OmblTa MO3HAHUS W CAaMOIO3HAHMS; YMEHMH CTaBUTh 3aJaud M pelaTh
npo6IeMbl ¢ yu€TOM NpodecCHOHANBHOM HalPaBIeHHOCTH;

* (hoopMUpOBaHHE YMEHUN HCKaTh, aHAIM3UPOBATh U 00padaThiBaTh GU3NYECKYIO HH(OPMALIHIO
¢ yuéTtoM npodeccuoHaTbHON HANpaBIeHHOCTH;

* TMOJArOTOBKAa OOyYaromMXCsi K  YCHEIIHOMY OCBOGHHMIO JUCHMIUIMH W MOAYyJeH
npoeCCHOHATBHOTO IMKJIA: (OPMHUPOBAaHWE Y HUX YMEHUH M ONbITa JeSITEeIbHOCTH,
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XapaKTepHBIX s mpodeccuil / TOMKHOCTEH CIy)KalluX WIM CHENUAIBHOCTEH, IOyJyaeMbIX B
npodeccHoHaIbHBIX 00pPa30BaTEIbHBIX OPraHU3AIIHSIX;

* TOATOTOBKA K (OPMHUPOBAHUIO OOMMX KOMIETEHIMH Oyaymero CHEelHalncTa:
camMo00pa30BaHMs, KOMMYHHUKAIMH, TPOSBICHHUS TPaKJAHCKO- IAaTPUOTHUYECKON ITO3UIHH,
COTPYIHHMYECTBA, NPUHATHUSA pEIICHWH B CTAaHJAPTHOM W HECTaHAAPTHOW CHTYaIHsIX,
POCKTHUPOBAHUS, TPOBEACHUS (U3NUYECKUX HU3MEpEeHUH, 3(PQPEKTUBHOIO M OE30MacHOro
UCTIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOWCTB, COOJIIOJCHUS MPaBHI OXPAaHBI TPy IPH
pabote ¢ puzmueckumu npudopamMu U 000pPYAOBAHUEM.

OcoOeHHOCTh (OPMUPOBAHUST COBOKYITHOCTH 3a7a4 HM3ydeHUs (DU3UKU ISl CHUCTEMBI
CpeIHero NpOoPEeCCHOHATBHOTO O0pa30BaHMs 3aKIIOYAaeTCs B HEOOXOJAMMOCTH pealn3aluu
npo(ecCHOHANTLHOM  HANpPaBIIEHHOCTH pEIIaeMbIX 3adad, y4éra OCOOCHHOCTEeH cdepsl
NESITeTLHOCTH Oy IyIIHX CIICIIUANCTOB.

B pe3ynbrare 0ocBOSHUS TUCIUTUIHHBI O0YYAIONTHIICS TOJDKEH 3HATH!

* CMBICI TIOHSATHI: (HU3UYECKOE SIBIICHHE, THIIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICIICTBHE, DJIEKTPOMArHUTHOE TOJN€, BOJIHA, (OTOH, AaToM, AaTroOMHOE  SPO,
WOHU3UPYIOIIHNE U3ITYUCHUS;

* CMBICT (DM3UYECKHX BEIUYHMH: CKOPOCTh, YCKOPSHHE, Macca, CHIa, UMITYJIbC, paboTa,
MEXaHWYECKasi DHEPrus, BHYTPCHHss OJHEprus, aOCONIOTHAas TeMIeparypa, CpeaHss
KHHETUYICCKAs YHEPTHs YACTHI] BEIIECTBA, KOJMYECTBO TEIIOTHI, JICMEHTAPHBIN IICKTPUICCKUI
3apsiz;

* CMBICT (U3HYECKUX 3aKOHOB KJIACCHUECKONH MEXaHWKH, BCEMHPHOTO TSATOTCHUS,
COXpaHCHHMSI ~ DHEPIHMM, HMIIyJIbca M  DJIGKTPUYECKOro  3apsaa,  TEPMOJUHAMUKH,
AIIEKTPOMArHUTHON MHAYKINH, (poTod(dexTa;

* BKIAJ ...... U 3apyOCIKHBIX yUCHBIX, OKa3aBIIUX HAWOOJbIIEEe BIMSHUE HA Pa3BUTHE
¢buzuky;

B pe3ynbrare ocBOEHUS NIUCHUIUIMHBI O0YUaIOLIUIICs 10JKEH YMETh.

* IPOBOJIUTH HAOJIIOICHUS, TNIAHUPOBATh U BBIIOJIHSTH SKCIIEPUMEHTHI,

* BBIJIBUTaTh TUIIOTE3bl U CTPOUTH MOJEIIH, ®* IPUMEHATh MOIyUYeHHbIE 3HAHUS 10 (PU3HUKE
JUIs OOBSICHEHUS pa3HOOOpa3HBIX (PU3MUECKUX SBICHUN U CBOMCTB BEIECTB;

* IPAKTUYECKU UCIIO0Ib30BaTh (PU3NUECKHE 3HAHUS;

* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON MH(OpMaIuy;

* UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHHUS JJIs PELIeHMs] MPAKTHUECKUX 3a/1ad
MIOBCEHEBHOM JKM3HHM, obOecnedyeHus O0€30MacHOCTH COOCTBEHHOM JKM3HH, pallMOHAILHOIO
MPUPOJIONIOIB30BAaHUS M OXPaHbl OKPY KAIOLIEH cpebl.

* ONUCHIBATh M OOBACHATH (U3UUECKHE SBJICHUS W CBOWCTBA TEJ: CBOWCTBA Ta30B,
KUAKOCTEH WM TBEpPABIX  TeN;  JAJEKTPOMAarHUTHYK  HHAYKIHMIO,  PacHpoCTpaHEHHeE
AJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; N3JIyYE€HUE U MOTJIOLIEHUE CBETA aTOMOM;
doTtorpdexr;

* OTJINYATh TUIIOTE3BI OT HAYYHBIX TEOPUIL;

* JIe1aTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAJIbHBIX IaHHBIX;

* IPUBOAUTH NMPHUMEPHI, MOKA3bIBAIONINE, YTO: HAOIIOAECHUS U SKCIEPUMEHT SBISIOTCS
OCHOBOM /Il BBUIBIDKEHUSI THUIOTE3 U TEOpPUHM, TO3BOJSAIOT MPOBEPUTh HCTHHHOCTh
TEOPETUYECKUX BBIBOJIOB; (U3MUECKas TeopHus JaeT BO3MOXKHOCTb OOBSACHSATH W3BECTHBIE
SIBJIEHUSI IPUPOJIbI U HAay4YHBIE (DAKThI, IPEACKA3bIBATh €11l€ HEM3BECTHBIE SBJICHUS;

* NPUBOJIUTH NPHUMEPHl MPAKTUYECKOTO HCIOJIB30BAaHUS (PU3UUECKUX 3HAHUN: 3aKOHOB
MEXaHUKH, TEPMOAMHAMMKH M JJIEKTPOJAMHAMUKH B OHEPreTHKE; pa3IuYHBIX BHJIOB
AJIEKTPOMArHUTHBIX M3NyYEHUN JUIS pa3BUTHS PaJAuo U TeIEKOMMYHHMKAIUN, KBAHTOBOM (U3UKU
B CO3JIaHUHU JIEPHOIN SHEPTETUKH, JIa3€POB;



* BOCIPUMHMMAaTb M Ha OCHOBE IIOJYYEHHBIX 3HAHHN CaMOCTOSITEIBHO OLIEHUBATh
uHpopManuio, coaepxanryrocs B coobmenusx CMU, MaTepHeTe, HayYHONOMYISAPHBIX CTAThSX.
* IPUMEHSATH [OJIy4YE€HHbIC 3HAHUS JJIs peIeHUs] PU3NUECKUX 3ajau;

* ONpeleNsITh XapakTep (U3MUYECKOTO Tporecca Mo rpaduky, tadmuie, gopmyne*;
U3MEpATh psAA (QU3NYECKUX BEJIWYMH, IMPEJICTABIAA Pe3yJbTaTbl U3MEPEHUH C  y4eToM HX
IIOTPELIHOCTEM.



1.4. Pe3yabTaThl OCBOEHHUS IMCUMILIUHBI

Kog wu (bopMHUpyeMBIX

KOMIIETEHIINH

HaMMCHOBAaHHC

[Limanupyemble pe3yJibTaThl OCBOCHUS JUCLIUIIIIMHBI

00mme

HI/ICHI/IHJ'II/IHapHBIe

OK 01. Bbioupats cnoco0bl pemieHusi 3aaaq
npogeccuoHaIbLHOM AesiTeJIbHOCTH
NPUMEHUTEIbHO K PAa3JIMYHBIM KOHTEKCTAM

B yacT TPpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPYIY, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K AaKTHBHOH JIEATEIBHOCTH
TEXHOJIOTHICCKON u COLIMAITbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH,
IUIAaHUPOBATh MW CaMOCTOATCIBHO BBIIIOJIHATH
TaKyI JeSTeIbHOCTD;

- HWHTEpEC K pa3IMYIHBIM
poheCCUOHATILHOM JIeATEIILHOCTH,

chepam

OBnagenne yHHBEpPCAJbHBIMH  Yy4eOHBIMH
NMO03HABATEJILHBIMH 1efiCTBUSIMH:

a) 6azoevle 10zuyuecKue 0elcmeus:

- CaMOCTOATEIbHO  (QOpMYyJIUpOBaTH U
aKTyaJIM3UpoBaTh MpoOIeMy, pacCMaTpUBATh €€
BCECTOPOHHE;

-yCTaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK MU
OCHOBAHUS /ISl CpPaBHEHUS, KiacCH(UKAUU U
0000IIeHHS;

- ONpeNeNsiTh IeNU JEATEIFHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHS B
paccMaTpUBaEMBbIX SBICHUSIX;

- BHOCHTh KOPPEKTHBHI B JESTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OILIEHUBATh PUCKH MOCIIEICTBUI NeSATETHHOCTH,

- pa3BUBaThb KpPEAaTHBHOE MBIIUICHHE IpH
peLIEHNH KU3HEHHBIX po0eM

- c¢(hopMUPOBATh MIPEACTABICHHS O POJIH U MECTE
(U3UKN U aCTPOHOMHUU B COBPEMEHHON Hay4YHOMH
KapTUHE MHpa, O CUCTEMOOOpasyrolled posn
¢u3uKu B Pa3BUTUU E€CTECTBEHHBIX HAyK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTHH, O BKIIA/IE
.......... U 3apyOCKHBIX YyUEHBIX-(U3UKOB B
pa3BUTHE HAayKd; IOHMMaHUEe (UINIECKOI
CYLIHOCTH HAOJIIOAAEMBIX SIBJIEHUI MUKPOMUDA,
MaKpoMHpa W MeramMupa; IOHHUMaHUE pPOJIU
aCTPOHOMHMU B IIPAKTUYECKOH JAeATeNIbHOCTU
9eJloBeKa M JalbHEHIIEM HAyYHO-TEXHHYECKOM
pa3BUTHH, poiu (U3MKH B (HopMUPOBAHHH
Kpyro3opa © (QYHKIMOHAIBHOH TPaMOTHOCTH
YeJI0BeKa ISl PEIICHUs IPAaKTHUYECKUX 3a/1a4;

- copMHpOBaTH yYMEHHUS pemaTh pacueTHBIE
3aJ]auu C SBHO 33/1aHHON (PHU3MYECKON MOJIEINbIO,
UCTIONB3Yys (hU3NYECKHe 3aKOHBI M TMPHHIUIIBL
Ha OCHOBE aHajJM3a YCIIOBHs 3a/laud BbIOMpPATh
(u3MYeCKyl0 MOJEb, BBIIEHATH (UINYECKUE
BEIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE AN €e
pelieHusi, MPOBOANUTH pPAacdeThl W OICHUBATH
peasbHOCTh MOJYYEHHOTO 3HAa4YEeHUs
(GU3NYeCKOil BEIMUYUHBI; peliaTh KadyeCTBEHHBIE
3aJauu, BbICTpauBast JIOTHYECKHU
HENPOTHBOPEUYHBYIO IENOYKY PpaCCYXKICHHHA C
OTIOpOi Ha U3y4eHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SBIICHHS,

- BJIQIETh OCHOBOIIOJIATAIOUTUMH (PU3HMUECKUMHU
MOHATUSMHI u BEJIMYMHAMU,




0) 0azoevle uccneooeamenbcKue OClcCMeus: -
BJIJICTh HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKOM
158 HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKAMH
paspelieHuss MpoOJieM; BBIABIATh MPUYHHHO-

CICACTBCHHBIC CBA3HU u AKTyaJIM3NpPOBaTh
3aaa4y, BbBIIBUI'aTh THIIOTE3Y €€ PCHICHUA,
HaxXOJUTb AapTryMCHTBI I  OO0Ka3aTCJIbCTBa

CBOUX YTBEPIXKJICHUH, 3a/aBaTh IMapamMeTpbl U
KPUTEPUU PELICHUS;

- QaHAJIM3UPOBATh MOJYUYCHHBIC B XOJIC PCIICHHS
3a1a4u pe3y.]'II)TaTI)I, KpI/ITI/I‘-IeCKI/I OILICHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MCHCHHE B
HOBBIX yCJ'IOBI/IﬂX;

- YMETh NIEPEHOCUTh 3HAHUS B MMO3HABATEIIBHYIO
Y TIPAKTUYECKYI0 00JIACTH KHU3HEACITCITLHOCTH;
- yMeTb HMHTETPUPOBaTh 3HAHUSA W3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BbIABHUI'ATH HOBBIC nacu, npeiaratb
OPUTIMHAJIBHBIC IMMOAXOAblI U PCHICHU A,
- CIIOCOOHOCTH ux HCIIOJIBb30BaHUA B

IT0O3HABATEJIILHON U COLMAIBHOM IPAKTUKE

XapaKTePU3YIOMMMH  (U3UYECKUE IPOLIECCHI
(CBSI3aHHBIMM C MEXaHUYECKHM JBUKCHHUEM,

B3aHMOﬂeﬁCTBHeM TECII, MEXaHNYCCKHUMU
KOJIEOAHUSIMHU u BOJIHaAMU, aTOMHO-
MOJICKYJISIPHBIM CTPOCHUCM BCIICCTBA,

TEIUIOBBIMH  MPOLECCAMU; DJICKTPUUYECKUM U
MAarHUTHBIM TIOJIIMH, 3JIEKTPUYECKUM TOKOM,
3JICKTPOMArHUTHBIMU KOJICOAHHSAMU M BOJIHAMU,
OINTUYECKUMHU SIBJICHUSIMU; KBaHTOBBIMH
SIBICHUSIMH, CTPOCHHUEM aTroMa U aTOMHOTO
sapa, PaIOAKTUBHOCTEIO); BJIaZICHUE
OCHOBOIIOJIAral0IIUMU aCTPOHOMHUYECKUMHU
MOHATHUSAMH, MO3BOJISIOIIMMU XapaKTepU30BaATh
MPOIECChI, TMPOUCXOMAAIIME Ha 3Be3lax, B
3BE3JIHBIX CHCTEMaxX, B MEXKTaJIaKTHYeCKON
cpene; NBWKEHHE HEOECHBIX Tell, SBOJIOIHIIO
3Be3]1 U BeeenHoid;

- BJAJETh 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TeOpUsiIMU (3aKOH BCeMUPHOTO Tsirotenus, I, 11 u
III 3axkonbl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW HHEPruH, 3aKOH COXPaHEHUs
UMITyJIbCA, NPUHUUII  CYINEPIO3ULHUA  CHII,
NPUHIIMIT  PABHONPABHOCTH  HMHEPIMATBHBIX
CHUCTEM OTCYETA; MOJEKYJSPHO-KUHETUYECKYIO
TEOPUIO CTPOEHUS BEIECTBA, Fa30BbIE 3aKOHHBI,
MEpPBBIM  3aKOH  TEPMOJMHAMHUKHU;  3aKOH
COXpAHEHUS OJJIEKTPUYECKOTO 3apsija, 3aKOH
Kynona, 3akon Oma jig yyacTka 1LIeTH, 3aKOH
OMma 11 MOJTHOM JJIEKTPUYECKON 1eNH, 3aKOH
Jxoynsa - JleHna, 3aKOoH 3JIEKTPOMArHUTHOMU
WHAYKIWW, 3aKOH COXPAHEHUsS DHEPIHH, 3aKOH
NPAMOJIMHENHOIO  paclpOCTPAHEHUSI  CBETa,
3aKOH OTPaX€HHUs CBETa, 3aKOH MPEIOMIICHUS
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CBETA; 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
COXPAaHEHHUS HUMITyJIbCa, 3aKOH COXpaHEHUs
NEKTPUYECKOT0 3apsifa, 3aKOH COXPAaHEHHUS
MaccoBOrO 4Mcia, IMOCTyJaTrbl bopa, 3akoH
PaaIuo0aKTUBHOTO pacnajna); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH

npu  aHaum3e  (QU3MYECKWX  SIBICHUH U
IPOLIECCOB.
OK 02. Hcnoab3oBath coBpeMeHHbIe | B 00/1acTH HEHHOCTH HAYYHOIO O3HAHUS: -YyMETh  YYMTBIBATH TPAHMUIBI [IPUMEHEHUS
CpelIcTBA MOMCKA, AHAJIN3Aa U MHTEpPNpeTaluu | - c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, | U3YUEHHBIX ¢buznueckux MoJIeJIe:
HH(poOpManuu, " HH(OPMALIMOHHBIE | COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO | MaTepHajibHas TOYKA, WHEpLMAJIbHAs CUCTEMaA
TeXHOJIOTMM  [JIsl  BBINOJHEHUS]  3a/a4 | pa3BUTHS HAyKM U OOILECTBEHHOM MpPaKTHKH, | OTCYeTa, WJACalbHbI TIa3; MOJENU CTPOECHHUS

npodeccHOHAIBLHOM eI TeJIbHOCTH

OCHOBaHHOTO Ha Jasnore KYJBTYD,
CIOCOOCTBYIOLIETO OCO3HAaHHMIO CBOETO MecTa B
MTOJIMKYJIBTYPHOM MUPE;

- COBEPILIECHCTBOBAHUE A3BIKOBOM u
YUTATENbCKOM  KYJIbTYphl ~ Kak  CpEICTBa
B3aUMOJCUCTBUSA MEXKIY JIIOJbMHU WU IIO3HAHUS
MHpA;

- OCO3HaHUE LIEHHOCTU HAYYHOW ACATEIBHOCTH,
TOTOBHOCTb  OCYLIECTBJIATH IPOEKTHYH H
HCCIIEA0BATENIBCKYIO JeATEIbHOCTD
VHJIMBUIyaJIbHO U B TPYIIIIE;

OBiajeHue YHHUBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMY /IeCTBUSIMH

6) paboma c unghopmayueii:

- BIIQJIETh HABBIKAMU TMOJy4YeHHs] WH(OpMALIUU
W3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIIbHO
OCYILIECTBJISATh TIOUCK, aHATIN3, CUCTEMATU3ALNIO
W MHTEpIpeTanuio WHQOpMAIMK  Pa3IMIHBIX
BHUJIOB ¥ JOPM MpeACTaBICHUS;

- CcOo3/laBaTh TEKCThl B Pa3IMYHbIX (QopmaTax ¢

ra3oB, XHUJIKOCTE€H WU TBEPABIX TEJN, TOUYCUHBIN
SJICKTPUYECKUM 3apsll, sliepHas MOJENIb aToMa,
HYKJIOHHasi MOJeJIb aTOMHOrO fapa MpH
penieHnn GU3MYECKUX 3a/1a4.




y4eTOM Ha3HA4YeHHs HH(POPMALUU U IIeNEBOU
ayJUTOpUH, BBIOMpas ONTHUMAaJbHYIO (GopMy
IIPEICTAaBICHNS U BU3YyaJIU3alUy;

- OLECHMUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMaINK, €€ COOTBETCTBHE IPABOBHIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- HCIOJb30BaTh CPeACTBAa MH(MOPMALIMOHHBIX U
KOMMYHMKAIMOHHBIX TEXHOJOTMH B PpELICHUH

KOTHUTUBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3allMOHHBIX 3a/a4 C  COOJII0JIeHuEM
TpeOoBaHUl SPrOHOMHKHU, TEXHHUKHU

0€30MacHOCTH, TUTHEHBI, PecypcocOepekeHHs,
NPaBOBBIX WM OTHYECKHX  HOPM, HOPM
HH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIJICTh HaBBIKAMH PACIIO3HABAHUS W 3aIUTHI
uHpopmanuy, HHPOPMALMOHHON 0e30macHOCTH
JIMYHOCTH.

OK 03. IlnanmpoBath M Ppeaan3oBbIBATH
cOO0CTBEHHOE npogeccCHOHAIbHOE "
JINYHOCTHOE pa3BuTHE,
NpPeANPHHUMATE/ILCKYI0  /1eATeJbHOCTh B
npogeccHOHAILHOH cdepe, HCNOJIb30BATH
3HAaHMS MO0 (PUHAHCOBOW TIPaMOTHOCTH B
PA3JIMYHBIX )KU3HEHHBIX CHTYAIUSAX

B o0J1acTH
BOCIIUTAHMA:

- cOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MOBEICHUS;

AYXOBHO-HPABCTBEHHOI0

- CIIOCOOHOCTH OIICHUBATDb CUTYyalnro n
INpUHUMATh OCO3HaHHBIC peuicHus,
OPHUCHTHUPYACH Ha  MOpPaJIbHO-HPABCTBCHHBLIC

HOPMBI U LIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaJa B IIOCTPOEHUE
YCTOMYHMBOTO OYIyIIero;

- OTBETCTBEHHOE  OTHOIIEHHWE K CBOUM
ponuTensiM W (WJIM) OPYTMM WIE€HaM CEMbH,
CO3JIaHHI0 CEMbU Ha OCHOBE OCO3HAaHHOIO
NPUHATUA ULEHHOCTEM CEeMEMHON JKU3HH B
COOTBETCTBUHM C TPAAULIUAMU HAPOAOB .......... ;

- 671a0emb OCHOGHbLIMU MEMOOAMU HAYUHO20
NO3HAHUA, UCNONbL3YEMbIMU 6 (Pu3UKe:

- MIPOBOAUTH MPSIMBIE U KOCBEHHBIE M3MEPEHUS
(u3MYECKHUX BEIUYMH, BBIOMpAas ONTHMAaIbHBIN
Croco0 U3MEpEeHUs: U UCHONb3ys H3BECTHBIE
METO/IbI OIIEHKH MOTPEIIHOCTEN U3MEPEHUH,

- IPOBOJUTH MWCCIIEJOBAaHUE 3aBUCHUMOCTEU
(u3MUecKUX BEJIMYMH C  HCIOJB30BaHUEM
MPSMBIX U3MEPEHUH,

-O0BSICHATD MOJIyYEHHBIE pe3yabTaThl,

UCTOJNB3Ysd (PU3NYECKHE TEOpHH,
MOHSTHSI, U JeNIaTh BBIBObL;

- coOmonaTh npaBuiia 0€30MacHOro TpyAa Hpu
MIPOBEJIEHUH HMCCIIE0BaHUN B paMKax y4yeOHOro
SKCHEPUMEHTa U Yy4eOHO-HCCIIeI0BATENbCKOM
JeSITEIbHOCTH € HCHOJIb30BAHUEM IM(PPOBBIX

3aKOHbI H
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Osiaanenune YHUBepPCAJIbHBIMH
peryJIITHBHBIMHU JeiCTBUSIMH:
@) Camoopeanu3ayus:

- CaMOCTOSTEIIEHO OCYIIECTBIISATH
IIO3HAaBATCIBbHYIO JACATCIIbHOCTD, BBIABIIATH
npoOieMsl, CTaBUTb W (QOPMYJIHPOBATH
cOOCTBEHHBIE 3aJaud B  00pa3oBaTEIIbLHOMN

JEeSATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;
- CAMOCTOSITEBHO COCTaBJIATH IUJIAH PEIICHUS
MpoOJIeMbl C Y4YETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANOYTEHUN;
- JlaBaTb  OLEHKY HOBBIM  CHUTYallHsM;
CIOCOOCTBOBATh (opMHpPOBaHUIO U
MPOSIBJICHUIO IIMPOKOM 3pyAHMIMH B Pa3HbIX
00/1acTSIX 3HAHUM, ITOCTOSHHO ITOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD;

0) camoKoHmpob:

- HUCTOJB30BaTh MpPHEMBI peduieKcuu Ams
OIICHKU CUTYyaIluH, BEIOOpA BEPHOTO PEIICHUS;
-YyMETb OLICHUBATh PUCKU MU CBOEBPEMEHHO
MIPUHUMATD PEHICHUS TI0 UX CHUKEHUIO;

6) IMOUUOHAIbHBLIL uHmenneKm,
npeononazarouwuil chopmupoeannocms.

- BHYTPEHHEH MOTHBAIlMU, BKJIOYAIOLIEH
CTpEMJICHHE K JOCTHKEHUIO LEIU MU YCIEXY,
ONTUMU3M, WHULIMATUBHOCTb, yMEHUue
JIeCTBOBAThL, MCXOJS W3 CBOMX BO3MOJKHOCTE;
- OMIIaTUH, BKJIOYAIOIIEH  CHOCOOHOCTH
MOHUMAaTh SMOLUHUOHAIIBHOE COCTOSHHUE JAPYTUX,
YUHUTHIBATH ero npu OCYILIECTBJIEHUH
KOMMYHHKAITUH, CTIOCOOHOCTh K COYYBCTBHUIO U
CONIEPEKUBAHUIO; COLIMAJIBHBIX HaBBIKOB,
BKJIIOUAIOIUX  CHOCOOHOCTh  BBICTPaMBATH

U3MEPUTEIBHBIX YCTPOWCTB M Ja0OPaTOPHOTO
obopyioBaHus;

-c(hOpMHPOBAHHOCTH MPEJCTABICHHUI O METO/IaX
TIOJTYYCHHUSI HAYYHBIX aCTPOHOMHYECKMX 3HAHHN
- ominagets (chopMHpPOBaTH IMPEICTABICHUS)
npaBWwiIaMu  3anmuck  pu3mueckux  Gopmyn
penbedHO-TOYeHHOH cucTeMbl o0o3HaueHui JI.
Bpaitns (g cienblx M CIIA0OBUISIIUX
oOyJaromuxcs).
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OTHOWICHHSI C JPYTUMH JIIOJbMH, 3a00THUTHCA,
MIPOSBIISATH UHTEPEC U pa3peliaTh KOHMIUKTHL.

OK 04. DdpexTuBHO B3auMOI€iicTBOBATH U
pabdoTaTh B KOJUIEKTHBE U KOMaH 1€

- TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHHUIO U

CaMOpPa3BUTHIO, CaMOCTOATCIIBPHOCTHU n
CaMOOIPECACICHUTIO,
-OBJIaJICHHUEC HaBBIKaMH yqe6Ho-

HCCIIEIOBATENBCKOW, MPOEKTHON M COLHUAIBHOMN
JeSATEIbHOCTH;

OBJanenue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU 1€/ CTBUSIMH:

0) coemecmHuan 0eaAmMenbHOCHb:

- TIOHMMaTh W HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IPUHUMATh IIeJId COBMECTHOM JCSITEIBHOCTH,
OpPraHHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS
110 €€ JOCTIHKSHHUIO: COCTABIIATH IIJIaH JCHCTBUM,
pacmpenenartb poiad € Y4eTOM  MHEHHH
YYaCTHUKOB 00cyX)aTh pe3yabTaThl
COBMECTHOH paboThI;

- KOOpJIWHUPOBAaTH W BBIIOJHATE pPabOTy B
YCIIOBUSIX ~ pEalTbHOTO,  BUPTYaJbHOTO  H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBJISITh MO3UTUBHOE CTPATETHYECKOE
MTOBEJICHUE B PA3IMYHBIX CUTYAIHSIX, IPOSIBIIAT

TBOPYECTBO u BooOpakeHue, OBITH
UHUIMATUBHBIM
OBianenue YHHMBEPCAJIbHBIMH

peryJiTUBHbIMHU J1eHCTBUSIMU:

2) npunamue ceosa u Opyzux arooei:

- NPUHUMATh MOTUBBI M AapPryMEHTHI JPYTHUX
Joaen pu aHaJm3e pe3yJIbTaTOB

- OBJIAaACTh YMCHHIMU pa6OTaTL B TIpynme ¢
BBIMOJTHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYyMIbI, PaHOHAIBEHO
pacnpenenarb AeATeIbHOCTh B HECTaH/IAPTHBIX
CUTyalusix, aZICKBAaTHO OLICHUBATh BKJIaJ
KQXJO0T0 U3 YYaCTHUKOB TPYIIIb B pPELICHUE
paccMaTpuBaeMoi TPOOIEMBI
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NeSATEeIbHOCTH;
- MpU3HABaThb CBOE MPaBO M MPaBO JPYrHX
JTOACH Ha OIMOKM; pa3BUBATh CIIOCOOHOCTH
MIOHUMATh MUP C MO3UIIMHU IPYTOro YEIOBEKa.

OK 05. OcyumecrBisiTb  YCTHY®0O H
MUCbMEHHYIO KOMMYHHKAIHIO Ha
rocyIapCTBEHHOM SI3BIKE ........ € Y4eTOM

0CO0EHHOCTEH CONHAJBHOIO M KYJbTYPHOIO
KOHTeKCTAa

B o6s1acTH 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- JCTETHYECKOE OTHOIIEHUE K MHpPY, BKIIOYas
JCTETUKY HAYYHOIO TBOPYECTBA, NPHUCYLIETO
¢u3nueckoil Hayke;

- CIOCOOHOCTH BOCTIIPUHUMATH PAa3IMYHBIC BUIBI
UCKYCCTBa, TPaJHMLIMA U TBOPYECTBO CBOErO U
JApPYrMX HapoJOB, OIIyIIaTb 3SMOLMOHAIBHOE
BO3JIEHCTBUE UCKYCCTBA;

- yOeXI€HHOCTb B 3HAYMMOCTH JUIsl TUYHOCTH U
o0liecTBa  OTEYECTBEHHOIO U MHUPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPaJALHANA
U HapoOJHOrO0 TBOPYECTBA; TOTOBHOCTH K
CaMOBBIPAKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA,
CTPEMIICHHE TIPOSABIIATH KAauecTBa TBOPYECKOU
JINYHOCTH;

Osaanenne YHUBEPCAJIbLHBIMH
KOMMYHHMKATHBHBIMH /I CTBUSAIMM:

a) oowenue:.

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO Bcex chepax
KU3HH,

- pacro3HaBaTb  HeBepOaJlbHBIE  CpE/ICTBA
OOIIeHUsI, TOHMMATh 3HAYEHHUE COIMATBHBIX
3HAKOB, pacro3HaBaTthb MPEANOCHIIKI
KOH(JINKTHBIX cUTyanud | CMSTYaTh
KOH(JIUKTBI,

- Pa3BEpHYTO W JIOTUYHO M3JaraTh CBOIO TOUYKY

3pCHHA C UCITOJIB30BAHUCM A3BIKOBLIX CPCACTB.

- YMETh pacro3HaBaTh (U3UYECKHE SIBICHUS
(mpomteccbl) W OOBSACHATH HMX HA OCHOBE
U3YYCHHBIX 3aKOHOB: paBHOMEpHOE u
PaBHOYCKOPEHHOE TPSMOJIUHEHHOE JIBIKEHHE,
cBOOOJHOE IMajJeHHe TeJ, JBHXKCHHE 110
OKDPY)KHOCTH, WHEPIUS, B3aUMOJCHCTBUE TeII,
KoJie0aTeIbHOE JIBIDKEHUE, PE30HAHC, BOJTHOBOE
nBuxkeHue; 1uQdysus, OpOyHOBCKOE IBUKECHHE,
CTPOCHHE IKHJIKOCTEH W  TBEpPABIX  TeI,
u3MeHeHHe o0beMa Teld TMpU HarpeBaHUU
(oxJTaXxKIeHuN ), TEIUIOBOE paBHOBECHE,
ucrapeHue, KOHJICHCAI[Us, IIJIaBJICHUE,
KpUCTAJLTU3aINs, KHIICHUE, BIAKHOCTh BO3/IyXa,
CBS3b  CpelHEeH  KHHETHYEeCKOW  JHEepruu
TEIUIOBOTO JIBIKEHUS MOJICKYJ ¢ aOCONFOTHOU
TEMIEpaTypoil, MOBLIICHNE JaBJICHUS ra3a mpu
€ro HarpeBaHUU B 3aKPHITOM COCYyJ€, CBS3b
MEXIy TapaMeTpamMH COCTOSHUS raza B
M30ITpoIIeccax; AEKTPU3AIHS Tell,
B3aMMOJICHCTBHE 3apsIoB, HarpeBaHue
MPOBOJHMKA C  TOKOM,  B3aWMOJICHCTBHE
MarHiToB,  DJJEKTPOMAarHUTHAas  WHAYKIIHS,
JCHCTBHE MAarHUTHOTO IIOJISI Ha TPOBOJHHK C

TOKOM " JBIDKYIIUHCS 3apsiz,
JNIEKTPOMAarHuTHbIE  KOJeOaHWS U BOJIHBL,
NPSMOJMHENHOE  paclpoCTpaHEHHE  CBETA,
OTpakeHHEe, TMpeJoOMIIEHHe, HHTepPEepeHLns,

TUQpakius ¥ TMONSApH3aMs CBETa, TUCIIEPCHS
cBera; GhoTodnekTpudecknii A dexT, cBeToBOE
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JaBJICHHUC, BO3HHKHOBCHUC JIMHENYaToro
CIICKTpa aromMa BOJOpOJa, CCTCCTBCHHAsA U
HNCKYCCTBCHHAA paIMOAKTHBHOCTD.

OK 07. CopaelicTBOBATDH COXPaHEHM IO
OKpYKawlleid cpeabl, pecypcocOepeskeHuIo,
NPUMEHATH 3HAHUS 00 U3MEHEHUM KJIMMATa,
NPUHLOMIBI  0epeskyIMBOr0  NMPOM3BOACTBA,
3¢ peKTUBHO 1eiicTBOBATHh B Ype3BbIYAMHBIX
CUTYyaIUsAX

B 00/1acTH DK0JI0rHYeCKOr0o BOCIIUTAHUSA:

- c(OpMHPOBAHHOCTD IKOJIOTHYECKOM
KyJbTYpbl, TOHMMAaHUE BIUSHHUS COLUAIBHO-
HSKOHOMHYECKMX TPOIECCOB HA  COCTOSIHHE
MPUPOJHON W COIMAJIBHON Cpelbl, OCO3HAHHE
r7100aIbHOTO XapakTepa IKOJIOTHYECKUX
npobJem;

- IUIAHUPOBAHUE U OCYLIECTBIICHUE JICVCTBUI B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMS Liesel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; AKTUBHOE
HENpUATHE  JEUCTBUHM, MPUHOCIIINX  Bpel
OKpYXKaroIlei Cpese;

- YMEHHE IpPOrHO3UpoBaTh HEOIAroNpHUsTHbIE
JKOJIOTUYECKHE ITOCJIEICTBHS
NpeANPUHUMAEMBbIX JEHCTBUM, MPEIOTBPAILATH
UX;

- paciupeHue OIbITa JIESATEIBHOCTH
JKOJIOTHUYECKOM HaIPaBJICHHOCTH Ha OCHOBE
3HaHUi 1o usmke.

- copMupoBathb YMEHHSI  TNPHUMEHSTh
MOJIYUCHHBIC 3HAHUA JIA 00BsCHEHNS YCJIOBI/Iﬁ
NpoTeKaHus (PU3NUECKHUX SBICHUN B MPUPOJE U
JUIsL TIPUHATHS TNPAKTUYECKUX PpEIICHUH B
IIOBCETHEBHOM  JKM3HM Uil oOecreueHHs
0e30MmacHOCTH Hpu OOpalleHuu € OBITOBBIMU
npubopaMu W TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHs 3I0pPOBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOTO TMOBEACHUS B OKpPY’KaroIIei

cpene; TMOHUMAaHHE HEO0OXOTUMOCTH
PUMEHECHHUS JOCTIOKEHUI bu3uku u
TEXHOJIOTUHU JUJIA paroOHaJIBHOI'O
PUPOIOTIOIH30BAHUS.
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1.5. Kotu4ecTBO 4acoB Ha 0CBOCHHME IPOrPAMMBI Y4eOHOM JMCIHUIIJIMHBI:
MakcumanbHas yueOHas Harpy3Kka 00y4aromerocs 134 gaca, B ToM uucie:
OO0s3aTenbHas ayAUTOpHAs yaeOHas Harpy3ka oOydaromierocs 134 yaca, U3 HUX:
nabopaTopHbIE PabOTHI 26 JacoB.



2. CTPYKTYPA U COAEP KAHUE JUCIIUIIJINHBI

2.1. O0beM TUCHUIIMHBI U BHAbI Y4eOHOI padoThl

KOHTPOJIbHBIE pabOTHI

Buna yueOHoii padoThI Oo0bem
4acoB
MakcumajibHasi yyeOHasi HATpy3Ka (Bcero) 134
Oo6s13aTesIbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 134
B TOM YHUCIIE:
71a00paTOPHBIE 3aHATHS 26
12

Hmozosas ammecmayusn ¢ ghopme ouggepenyuposannozo 3auema
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2.2. TemaTu4ecKkuii IUIAH U coiepKaHMe Y4eOHOI TUCHUTLTUHBI « DU3UKA)

HaumeHnoBanue Copep:xaHue y4edOHOT0 MaTepHuaJia, JabopaTopHble H MPAKTHYECKHe PA00Thl, HHIUBUAYATbHbII Oo0bem ®opmupyembie
pa3esioB U TeM NPOEKT (ecJIM NPeAyCMOTPEHbI) 4acos o0IIme n
npogeccuoOHAIbHbIE
KOMIIETeH MU
Conep:kanue y4eOHOro MaTepuaa 2
Bsenenue 2 1. ®usuka — QyHpaMeHTaIbHAS HayKa O IPUpojie. ECTecTBEHHO-HAYYHBIN METO]] [TO3HAHUS, €r0 2
®u3nKa U METO/IbI BO3MOKHOCTH U PAHHUIIbI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHsL B POIIECCE TIO3HAHUS TIPUPOJIBL. OK 03
Hay4HOTO MO3HAHMS Monenupopanne (pU3NIECCKHX SABICHHUH U IIPOIECCOB. POIIb SKCIIEPUMEHTa U TEOPHH B HPOLECCE TO3HAHU OK 05
npuposl. Puzndeckas BeanarHa. Puzndeckue 3aKoHbl. [ paHNIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB 1
teopuii. [Ipuammn coorBercTBus. [loHATHE 0 Pr3myeckoit kapTuHE MuUpa. [lorpenrHoOCTH H3MEpeHnH
(m3nvecKux BeMMYuH. 3Hauenue puzuku npu oceoenuu npogheccuit u cneyuanvnocmeii CII0
Pasnea 1.Mexannka 14
Coaep:xanue yueOHOro MaTepuasia 4
Tema 1.1 4 1. MexaHn4yeckoe JBUKEHHUE U €ro BUAbl. MatepuaibHas Touka. OTHOCUTENBHOCTh MEXaHUYECKOTO 2
OcHOBBI newkenust. Cuctema orcuera. [Ipuniun otHocutenbHocTH ["anunes. CriocoObl OMUCAHUS ABHIKCHHUS.
KHHEMaTHKHU Tpaexmopus. Ilymeo. Ilepemeuienue. PaBHOMEpHOE pIMONIMHEHHOE ABIKeHHEe. CKOpocTh. MIrHOBEHHAs U OK 01
CpeIHssl CKOPOCTH. Y CKOpEHHUE. OK 02
6 2. IIpsiMonuHeHOE ABIDKEHHE C TIOCTOSHHBIM YCKOPEHHEM. /IBIKeHHE ¢ TIOCTOSHHBIM YCKOPEHHEM 2 OK04
CBOOOIHOTO TafieHust. Pagnomepnoe osudicenue mouKku no OKpyHcHOCmu, y2ii08as CKOPOCHLb. OK 05
LlentpocTpemurensHoe yckopenue. Kunemamuka aéconiomnuo meepoozo mena. OK 07
Conep:xanue yueOHOro MaTepuasna 4
Tema 1.2. 8 1.0cHoBHas 3amaua quHamuku. Cuna. Macca. 3akonsl Mexanuku Herorona. Cuitel B ipupoge. Cuiia TsbkecTu
OCHOBBI AMHAMUKH U CHJIa BCEMHPHOTO TSATOTEHHUS. 3aKOH BCEMHUPHOTO TATOTeHHUs. [lepBast KocMuueckast CKOpocTb. J{BHxKeHne 2
IUTaHeT U MaJbIX Tesr COTHEYHOW CHCTEMBI.
10 2. Bec. Hesecomocts. Cuitbl ynipyroctu. Custbl mpenusi. 2
Coaep:xanue yueOHOro MaTepuasa 4
Tema 1.3. 12 1. Hmmynsc Tena. IMnynbsc cuibl. 3aKOH COXpaHEeHUs UMITyJibca. PeaktiBHOe nBmkeHne. Mexanuueckasn 2
«3aKoHBI paboma u mowinocms. Kunemuueckas snepzus. Ilomenyuanvnuan snepzun. 3aKon coxpanenus

cOXpaHeHHs B
MeXaHHKe»

MexaHuueckou IHepcuu.
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HaunmeHoBaHue Conep:xxaHue y4eOHOT0 MaTepHaJja, 1a00paTOPHbIe U MPaKTHYeCKHe PAa00Thl, HHIUBHAYATbHBIN O0bem dopMupyemble
pa3iaesioB U TeM NPOEKT (ecJIM NPeAyCMOTPEHbI) 4acos o0Ime u
npogeccuoOHAIbHbIE
KOMIIETeH MU
14 2. Pabora cuitbl TsKeCTH U cuitbl yripyrocti. KoHcepBaTtiBHbIe critbl. [IpiMeHeHNE 3aKOHOB COXPaHEHHS. 2
Hcnonp3oBaHme 3aKOHOB MEXaHUKH JUIsl OOBSICHEHHSI IBUYKEHHUSI HEOSCHBIX TEJ U JUIS Pa3BUTHSI KOCMHYECKUX
UCCIIeIOBaHNH, TPaHUIIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHHKH.
16 Pewenue 3a0au ¢ npogheccuonHanbHoOll HANPAGIEHHOCMBIO 2
Pa3gen 2. MousiexyaspHas ¢pusuka. Tepmogunamuka 18
Coaep:xanue yueOHOro MaTepuasia 4
Tema 2.1. 18 1.  OcHOBHBIE MOJOXKEHUS MOJEKYISIPHO-KHHETUYECKOH Teopuu. Pa3zMepsl 1 Macca MOJIEKYJI U aTOMOB.
«OcHoBBI BpoyHoBckoe nBrkeHue. Cubl u IHEPZUA MEHCMOIEKYNAAPHO20 83aumodeiicmeus. CTpoeHUE 5
MOJICKYJIAPHO - ra3000pa3HbIX, KAIKUX U TBEPABIX Ted. CKOpOCTH ABIKCHHS MOJICKYT U X M3MepeHne. M eansHeIi ras.
KHHEeTHYeCKOH Jasmenne raza. OCHOBHOE YpaBHEHHE MOJICKYIIIPHO-KUHETHIECKOH TEOPHH T'a30B.
Teopumw 20 |2. Temnepamypa u ee uzmepenue. TepMoaUHAMUYECKAs IIKaIa TEMIIEPATyPhl. AGCOMIOTHBIN HYJIb OK 01
Temneparypsl. TeMmnepaTypa 3Be31. Y paBHEHHE COCTOSHUS UJIealIbHOTO ra3a. M3omporecch u ux 2 OK 02
rpaduku. ["a3oBble 3akoHbI. MoJsipHast ra30Bast MOCTOSHHASL. OK 03
Conep:xanue yue0OHOro MaTepuasa 4 OK 04
Tema 2.2 22 1. BHyTpeHHss 3Heprus cucTeMbl. BHyTpeHHss sHeprus uaeansHoro rasa. Pabora u Teruiora kaxk (Gopmbl OK 05
«OCHOBBI nepenady SHeprun. TermmoeMKoCTb. Y IeIbHas TeII0eMKOCTh. KomniecTBo TemoTsl. Y paBHEHHE 2 OK 07
TepMOIUHAMHUKH» TEIJIOBOTO OanaHca.
24 2. IlepBoe Hauaylo TEPMOAMHAMUKH. ATMabaTHBIHN mpouecc. Bropoe Havano tepmoaunamuku. Ipunyun
Oelicmeust mennoeoii mawunsl. Tennoevie osuzamenu. KII/l mennoeozo osuzamens. XonoouivHole 2
Mmawunol. OXpaHa IPUPOJIBI.
Conep:xanue yuedOHOro MaTepuaja 10
Tema 2.3 26 1. Ucnapenue u koHIeHcanus. HachIeHHBIN Tap U ero CBONCTBA. AOCOIIOMHAA U OMHOCUM ENbHASA
«ArperaTHbie énaxcuocme 6030yxa. IIpnbOpEI I onpeieieH s BIaXKHOCTH Bo3ayxa. Touka pockl. Kunenne. 2
COCTOSIHMI BEIIECTBA 3aBUCHMOCTb TeMIIEpaTypbl KUIEHHS OT JaBiieHnsl. KpuTHueckoe coCTOsSHUE BELIECTBA.
u dasonrie 28 2. XapakTepuCcTHKa KHUJKOTO COCTOSIHUS BelecTBa. [[0BEpXHOCTHBIIH CIION KUIKOCTH. DHEPrust
TIEPEXOALD> MOBEPXHOCTHOTO cos. bxauii nopsinok. Iloeepxnocmnoe namaxcenue. Cmauuganue. Aeénenusn na 2
zpanuye dHeuoKocmu ¢ meepovim menom. KanuuisipHble siBJICHUS.
30 3. XapakTepuCcTHKa TBEPJOTO COCTOSIHUS BenecTBa. Kpucmannuueckue u amopgpusvie mena. Yupyrue 5

CBOMCTBa TBep/bIX Tel. 3akoH [ 'yka. MexaHndeckue cBoiicTBa TBepAbIX Tel. [InacTudyeckas (octaTouHas)

17




HaumenoBanue
pa3ziesioB 1 TeM

Conep:xxaHue y4eOHOT0 MaTepHaJja, 1a00paTOPHbIe U MPaKTHYeCKHe PAa00Thl, HHIUBHAYATbHBIN
NPOEKT (ecJIM NPeAyCMOTPEHbI)

O0bem
4acoB

dopmupyembie
o0uue u
npogeccuoOHAIbHbIE
KOMIEeTEeHI[UU

nepopmanusi. Tennosoe pacumupenue meepovix men u sxcuokocmeii. Kosgppuuuenm nuneiinozo
pacuupenusn. Koagppuyuenm o6vémnozo pacwmupenusn. Yuem pacuwupenus ¢ mexuuke. Ilnasnenue.
Yoenvnaa mennoma nnaenenusn. Kpucrannuzauus. Ilpakmuueckoe npumenenue 6 no8ceOnesHol Hcu3Hu
dusuueckux 3nanuii 0 c60lCmMeEax 2a306, HcUOKOCmell U meepovix me.

32

Pewenue 3a0au c npogpeccuonansbHoil HANPAGIEHHOCHbIO

34

Konrtponsnas padora Nel «MosekyisipHast GU3MKa U TEPMOMHAMUKAY

Paznen 3. DiexkTpoanHaMuka

32

Tema 3.1.
«IJIeKTprYecKoe
mnoJie»

Conep:xanue yueOHOro MaTepuasa

36

1. Bnexmpuueckue 3apaovl. DNSMEHTAPHBIN JCKTPUICSCKAHN 3aps. 3aKOH COXpaHEHUS 3apsana. 3aKoH
Kynona. Dnexkrpudeckasi HOCTOSHHAS. DJIeKTpudecKkoe mosie. HarmpssKeHHOCTb 37IeKTPHYECKOTO MOJIS.
[puanun cynepniozunyy noneit. IlIposoonuku 6 anekmpuyueckom none. uinekmpuku @ 31eKmpuiecKom
none. IHonapusayuna ouznexmpuxoe.

38

2. Pabota cun anexTpocraTideckoro nois. [lorenuman. Paznocms nomenyuanos. Ceazo mexicoy
HANPAINCEHHOCMBIO U PAZHOCMbIO NOMEHUUAI08 INEKMPUUECKO20 NOJIA.

40

3. Dnexmpoemrkocmo. Eounuynl 31exkmpoemxocmu. Konoencamopur. Coeounenue KoHOeHCaAmopos 6
oamapeio. Dnepzus 3apaiceHn020 KOHOencamopa. DHeprus dnekTpudeckoro nous. Ipumenenue
KOHOEHCamopoe .

42

Pemenne 3aa4 C HpO(i)CCCI/IOHaJ'IBHOI\/'I HalpaBJICHHOCTLIO

Tema 3.2.
«ITocTOSAHHBIH
JIEKTPUYECKHUH TOK)

Conep:xanue yueOHOro MaTepuasa

44

1. yCJ'IOBI/ISI, HCO6XOI[I/IMI)Ie JJI1 BOBHUKHOBCHUA U TOAACPIKAHUA DJICKTPUICCKOT'O TOKA. CI/IJ'Ia TOKa U
IUIOTHOCTD TOKA. 3aKkon Oma 015 yuacmka yenu. 3a6ucumocms INeKMPULECKO20 CORPOMUGIEHUSL OM
Mamepuana, OJ1UHbL U RAOWAOU RONEPEUHO20 CeUeHUsl NPOBOOHUKA. 3A8UCUMOCHIb INEKMPUYECKO20
conpomueienus RPo6OOHUK06 om memnepamypul. Temnepamypuutii Korghpuyuenm conpomugnenus.
Csepxnpogooumocms. Paboma u mowgnocms nocmosnnozo moka. Tennogoe oeticmeue moka. 3akon
Jcoyna— Jlenuya.

46

2. dnekmpoosurcywias cuna ucmoyHuka moka. 3akon Oma 013 nOHOU yenu. IneKmpuuecKue yenu.
Hapannensnoe u nocnedosamenvnoe coeounenue npoeoonuKos. 3akonvt Kupxzogha ons yzna.
CoeduneHnue ucCmouHUKO8 3J1eKMPUYECKOIl IHepzuu 6 bamapero.

OK 01
OK 02
OK 03
OK 04
OK 05
oK 07
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HaunmeHoBaHue Conep:xxaHue y4eOHOT0 MaTepHaJja, 1a00paTOPHbIe U MPaKTHYeCKHe PAa00Thl, HHIUBHAYATbHBIN O0bem dopMupyemble
pa3iaesioB U TeM NPOEKT (ecJIM NPeAyCMOTPEHbI) 4acos o0Ime u
npogeccuoOHAIbHbIE
KOMIIETeH MU
48 Peutenue 3a0au c npogeccuonanbHoil HANPAGIEHHOCMbIO 2
50 Kontpouabnas padora Ne2 «IJjiekTprdeckoe moJje. 3aKoHbI OCTOSTHHOT0 TOKA) 2
Tema 3.3. Copep:xanue y4eOHOr0 MaTepHaJa 4
«OnekTpudeckuii Tok | 52 1. DnekTpuyecKuii TOK B MeTaJlIaX, B 3JICKTPOJINTAX, Ta3ax, B BaKyyMe. Jnekmponus. 3axon
B Pa3INYHBIX CPENAX» anekmponusa Papadea. dnekmpoxumuueckuit IKeusanenm. Buovl 2azoevix pazpaoos. 2
TepmosnexkrponHast smuccus. [Inazma.
54 2. dnekmpuueckuii mok 6 noaynpoeoonukax. Coocmeennasn u npumecnan npogooumocmu. P - n 5
nepexoo. Illpumenenue nonynposoonuxos. llonynpoeoonuxoevie npudopeol.
Paznen ®usuyeckuii npaktukym 1 gactb 12
56 JlaGopaTopHuas padota Ne 1: OnpeneneHue mIOTHOCTH TBEPIOTO Tela. 2 OK 01
58 JlagopaTopHas pagora Ne 2: CiioxeHHe CHIT, HAMPABICHHBIX MOJ] YTIIOM JPYT K APYTY. 2 0K 02
60 JlaGopatopHasi pa6ota Ne 3: M3smepeHne OTHOCUTENLHOM BIaXXHOCTH BO3/IyXa. 2 OK 03
62 JlaGoparopHasi pagora Ne 4. OnpeneneHre K03(hPHUIUCHTA TOBEPXHOCTHOTO HATSKEHUSI HKHKOCTH. 2 OK 04
64 JlaGopaTopHuas padora Ne 5: OnpenerneHue yaeIpbHOM TEIUIOTHI IDTABICHUS JIb/A. 2 OK 05
66 JlaGopaTopHas pa6oTa Ne 6: V3yueHre 3aKOHOB ITOCIIEIOBATEIHHOTO COSIMHCHHUS IPOBOTHIKOB 2 OK 07
Conep:xanue yuedOHOro MaTepuaja 6
Tema 3.4. 68 1. BexTop MHIYKIIMM MarHUTHOTO noJisl. HanmpsykeHHOCTh MarHUTHOTO 1oJisl. [leficTBHE MarHUTHOTO OIS
«MarauTHOE HOJIE» Ha TPSMOJIMHEWHBIN MPOBOIHUK C TOKOM. B3anmopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunsl 2
Amnepa. MarautHsiit ToTOK. PaboTa 1o nepeMenieHno NpoBOJHUKA C TOKOM B MAarHUTHOM TIOJIE.
70 2. JlelicTBHe MarHUTHOTO TOJIS HA ABWKYyIIwiAcs 3apsan. Cuna Jlopenya. Ilpumenenue cunvt JIopenuya.
Omnpenenenne ynensHOro 3apsina. Maznummusle ceolicmea sewjecmea. Maznumnas nponuyaemocms. 2
ConHevHasi aKTUBHOCTB M €€ BIMsHUE Ha 3eMitto. MarHnTHeie OypH.
72 Pemenue 3axa4 ¢ mpogeccnoHaIbHOI HATPABJIEHHOCTHIO
Tema 3.4. Conep:xanue yuedOHOro MaTepuaja 8
«JnexTpoMaruuTHas | 74 1.Aenenue snekmpomaznumnon unoykyuu. Ilpasuno Jlenna. 3aKoH JIEKTPOMArHUTHOW WHAYKIIHH. 9
HHAYKUHA» Buxpeeoe 3nexmpuueckoe none. 3J1C NHAYKITNH B IBIKYIIUXCS IIPOBOTHUKAX.
76 2. Aenenue camoundykyuu. Hnoyxkmuenocms. Inepzus MazHUmMHO20 RO moka. B3anMocBsi3b )

QJCKTPHUUICCKUX U MArHUTHBIX MOJIeH. SHGKTpOMaFHI/ITHOC 1oJ1e
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HaunmeHoBaHue Conep:xxaHue y4eOHOT0 MaTepHaJja, 1a00paTOPHbIe U MPaKTHYeCKHe PAa00Thl, HHIUBHAYATbHBIN O0bem dopMupyemble
pa3iaesioB U TeM NPOEKT (ecJIM NPeAyCMOTPEHbI) 4acos o0Ime u
npogeccuoOHAIbHbIE
KOMIIeTeHIM U
78 Pewenue 3a0au c npogpeccuonanvHoit HANPAGIEHHOCMbIO 2
80 Kontpouabsnas padora Ne3 «MarautHoe noJie. JJ1eKTPOMATHUTHASI HHAYKIUSD) 2
Paznen 4. Konedbanusi u BOJIHBI 14
Tema 4.1 Copep:xanue yueOHOI0 MaTepHaJia 4
«Mexannueckue 82 1. KonebarensHoe aBmwkenue. [lapmonnueckue konedanus. CBOOOIHbIC MEXaHHYCCKHE KOJICOAHNS.
KoJiedanust u [TpeBpaieHne SHEPruu Npyu KonedaTeaTbHOM ABKeHUH. CBOOOIHBIE 3aTyXaIOINEe MEXaHUUECKHE 2
BOJIHBD» kosiebaHus. MaTtematuueckuii MasTHUK. [IpyKHHHBIN MasTHUK. BBIHY X /IeHHbIC MeXaHH4YeCKHUe KoJieOaHusI.
Pe3onanc
84 2. . Ilonepeunsle ¥ MPOIOIBHBIE BOIHBI. XapaKTEPUCTHKH BOJIHBL. 3BYKOBBIC BOJIHBI. YIIBTPa3BYK U €T0 5 0K 01
pUMEHEHNE
Tema 4.2 Copaep:xxanue yueOHOT0 MaTepHaJia 10 OK 02
JJIeKTPOMATHUTHbIE | 86 1. CBOOO/HBIE AIIEKTPOMarHUTHBIE KosteOanus. [IpeBpaienne sHepriu B KosedaTeabHoM KoHType. Dopmyna OK 04
KoJIeOaHusI U BOJIHBI Tomcona. 3aryxaronye 3JeKTpOMarHuTHbIE KojieOanus. [ 'eHepaTop He3aTyXaroluuX AIEKTPOMArHUTHBIX 2 OK 05
KoseOaHui.
88 2. BeinyxeHHble d5iekTpuieckue konebanus. Ilepemennviii mok. I'enepamop nepemennozo moka.
EmKocmnoe u unOykmugnoe conpomueieHus nepemennozo moka. Akmuenoe conpomugnenue. 3aKou
Oma Ona InekmpuuecKoii yenu nepemennozo moka. Paboma u mouwinocms nepemennozo moxa. Pesonanc 2
6 anexmpuueckou yenu. Tpancgpopmamopwt. Toxu evicoxoit uacmomui. Ilonyuenue, nepedaua u
pacnpedenenue 31eKmMpoIHEPIUU.
90 3. DyeKTpOMarHuTHOE IoJie Kak 0COObIi BUI MaTepuu. DIIeKTpOMarHuTHhIC BOJIHbL. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJH. Bubpatop I'epua. OTKpeITHINA KostebaTenbHbIH KOHTYp. M300peTtenue paano A.C. 2
INonosemM. [TonsiTie 0 pagnocsszu. Ipunyun paouoceasu. Ilpumenenue 3neKmpomMazHumMHbBIX GOJIH.
92 Pewenue 3a0au ¢ npogheccuonanvnoil HanpagieHHOCMbIO 2
94 Konrtpoasnas padora Ne 4 «KoneGaHus 1 BOJIHBD)
Paznen 5. Ontuka 14
Tema 5.1 Conep:xanue yued0HOro MaTepuaja 6 0K 01
IIpupoaa ceera 96 1. Toueunslii ucrounuk ceera. Ckopocms pacnpocmpanenus céema. 3aKOHbl OMPANCEHUSA U 9 oK 02
npenomnenun céema. ConmHedHsle u TyHHbBIe 3aT™MeHus. [Ipuammn [oiirenca. Ilonnoe ompasicenue.
98 2. JInnzbl. [Toctpoenne nzo0paxenus B nH3ax. ®opMysia TOHKOI JIMH3BL. Y BeJIMUeHHE JIUMH3EL. [ 1a3 Kak 2 OK 04

20




HaumeHoBaHue Copep:xaHue yueOHOIr0 MaTepHaJia, JabopaTopHble H NMPaKTHYeCKHe Pad0Thl, HHAUBHAYATbHbI O0BbeM dopMupyemble
pa3iaesioB U TeM NPOEKT (ecJIM NPeAyCMOTPEHbI) 4acos o0IIme n
npodgeccuoHaIbHbIE
KOMIIETeH MU
onTHuYECKas cucteMa. Onmuueckue npudopwt. Teneckonsl. Cuna ceema. Oceewyénnocms. 3aKonvl OK 05
oceeweHHocmu
100 | Pewenue 3a0au c npogheccuonansnoii nanpasieHHOCMbIo 2
104 Copep:xanue y4eOHOr0 MaTepHaJa 6
102 | 1. Unrepdepenuns ceta. KorepeHTHOCTH CBETOBBIX Jiydel. MIHTepdepeHuns B TOHKUX TIeHKaxX. Konbia
Herorona. Mcnonp3oBanne nHTEpQEpeHIINN B HayKe U TeXHuKe. Jndpakuns ceera. Judppakuns Ha eI B 5
nmapauienbHBIX Tydax. JudpakmuonHas pemetka. [lomspusarus momnepeuHsix BonH. [lomspusanus ceera.
JBoitHoe nyuenpenomienue. Ionspouast.
104 | 2. ducniepcus cBera. Buns! m3mydenuit. Bugsl criektpoB. CiekTpsl ucmyckanus. COEKTPBI MOTJIOMIEHS.
CriektpasbHblil anann3. CreKTpaibHbIC KITaCChl 3Be3/1. YIbTpaduosieToBoe udnyducuue. Hugpaxpacroe 2
u3znyuenue. PentreHoBckue nyuu. Mx npupona u cBoiictsa. [llkana 351eKTpOMarHUTHBIX U31y4YE€HUN
106 | KonTpoabHas padora Ne 5 «OnTuka» 2
Tema 5.3 Coaep:xanue yueOHOro MaTepuasia
CoenuajbHas 108 | 1. dBmwkeHHE CO CKOPOCTHIO cBeTa. [locTymaThl TEOPHUH OTHOCHTEIBHOCTH | CIIECTBHS U3 HUX.
Teopust VHBapnaHTHOCTH MOZYJS CKOPOCTH CBETA B BaKyyMe. DHeprus nokos. CBs3b MacChl M SHEPTHH CBOOOTHOM 2
OTHOCHUTECJIBHOCTH YaCTHUIIbI. DJ1eMEHTBI peHHTI/IBI/ICTCKOf/'I JUHAMHUKHU
Pa3nean 6. KBantoBas puszuka 10
Tema 6.1 KBanToBas Conep:xanue yueOHOro MaTepuasa 4
ONTHEKA 110 1. KBanroBas runotesa [Inanka. TermioBoe u3nydernue. KopiyckynsapHo-BoTHOBOI qyanm3m. OOTOHEL.
I'umotesa ne bpoiins o BOMHOBBIX cBoMcTBax yactuil. CoOOTHOIIEHUE HeonpeiereHHocTel [ eizendepra. 2
JaBnenne cBera. Xummnueckoe nerictue ceeta. Oneitel [1.H.JIlebenera n H.W.Bapunoga.
112 | 2. ®omosghgpexm. Ypasnenue Jitnmmerina ons pomosgppexma. Buewnuit pomosnexmpuuecxkuii 9
appexm. Buympennuii pomorgpgpexm. Tunwvt pomornemenmos. Ilpumenenue gpomorgpgpexma OK 01
Tema 6.1 KBanToBas Copep:xanue y4eOHOro MaTepuaJia 6 0K 02
ONTHKA 114 | 1. Pa3zBuTHe B3MIIAI0B HA CTPOCHHUE BellecTBA. MOeN CTpOEHUS aTOMHOTO sipa. 3aKOHOMEPHOCTH B OK 04
aTOMHBIX CHEKTpax Bojopoaa. SnepHas mozens aroma. OnbiTel O.Pesepdopna. Mozens aroma Boopoza 1o OK 05
H.Bopy. KBanrossie moctynatsl bopa. Jlazepst. PannoakTMBHOCTE. 3aKOH paroaKTHBHOTO pacmaja. 2 oK 07

PannoaxTuHbIE TipeBparieHus. CriocoObl HAONMIOACHUS U PETUCTPAIINH 3aPSDKEHHBIX 9acTUIl. D ekt
Basunosa — Uepenkosa.
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HaumenoBanue

Copep:xaHue yueOHOIr0 MaTepHaJia, JabopaTopHble H NMPaKTHYeCKHe Pad0Thl, HHAUBHAYATbHbI O0BbeM dopMupyemble
pa3iaesioB U TeM NPOEKT (ecJIM NPeAyCMOTPEHbI) 4acos o0Ime u
npogeccuoOHAIbHbIE
KOMIIETeH MU
116 | 2. Crpoenue aromHOrO siipa. Jledext Macchl, 3HEprus CBSI3H M yCTOHYMBOCTh aTOMHBIX sifiep. SlnepHbie
peakuuu. SlnepHast sHEpreTHKa. JHEPreTHYECKUil BEIXO SAEPHBIX peakiuii. FickyccTBeHHast
paaroakTUBHOCTE. JleneHne TsokenbIX siaep. LlenHas simepHast peakius. Y npasisiemMast HerHast peaKiys. 2
Snepusiit peaktop. TepmosiepHblid cunTes. DHeprust 38e3/1. [loxydeHne paruoakTHBHBIX HU30TONOB M UX
nprMeHeHne. bronorndeckoe qefcTBHE paflOaKTUBHBIX H3ITydeHUN. DIIEMEHTAPHbIC YaCTUIIHI
118 | Koutpoasnas padora Ne 6 «KKBanToBas ¢puznka» 2
Paszpnen 7. Crpoenue BeesienHoi 2
Tema 7.1 CTpoenue Coaep:xanue yueOHOro MaTepuasia
CoJneuHoii cucreMbl | 120 1. Comneunas cucrema. IlmaHeTsl, MX BUAUMOE IBIKEHKE. MaJible Tela COTHEYHOM CUCTEMEL. OK 01
IBOJIOLUSA Cucrema 3emnsi—Jlyna. Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHLa U 3BE3A. OK 02
Bcenennoii 3BE3/BI, UX OCHOBHEIC XapakTepuCTHKH. COBpEMEHHBIC TIPEACTABICHHUS O IIPOUCXOKICHIH U OKO03
sposrony ComHITa 1 3BE31. DTanbl )ku3HH 3BE31. Mneunslil [IyTe — nama [Nanaktuka. Tumnst 2 OK 04
rajakTuk. . PaguoranakTuky u kBaszapel. Beenennas. Pacimpenne Beenennoii. 3akon Xao6ua. OK 05
Teopus bonbmoro B3peiBa. MacmtabHas cTpykTrypa BeenenHoii. MeTarajgakTuka. OK 07
Paznen 8. ®uznyeckuii NPaKTHKYM 2 4acTh 14
122 | JlaGopaTopHas pa6ota Ne 7: V3ydeHre 3aKOHOB MapauICIbHOTO COSTUHECHHUS TIPOBOJHUKOB 2
124 | JlaGopaTopHas padota Ne 8: M3mepenne 3/IC 1 BHYTPEHHETO COIPOTHUBIICHUS HCTOYHUKA TOKA 2
126 | JlaGopaTtopHnas padora Ne 9: MccienoBanue 3aBUCMMOCTH MOILIHOCTH, TIOTPEOIIsIEMOil pe3UCTOPOM, OT OK 01
HAIPSHKCHUS 2 OK 02
OK 03
128 | JIaGopaTopHas pa6ora Ne 10: OnpesesneHue yCKOPEHUs CBOGOHOTO MAICHHs C TIOMOIIBIO MASTHHUKA. ) OK 04
OK 05
130 | JlaGopaTtopnas padora Ne 11: OnpeneneHue nokasareiist MIPeJOMIICHHUS CTEKIIa 2 OK 07
132 | JlaGopaTopHuas paGora Ne 12: OnpenesieHne IIMHBI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PPAKITHOHHON
peleTKu. 2

22




HaunmeHoBaHue Conep:xxaHue y4eOHOT0 MaTepHaJja, 1a00paTOPHbIe U MPaKTHYeCKHe PAa00Thl, HHIUBHAYATbHBIN O0bem dopMupyemble
pasfesioB U TeM NMPOEKT (ecJIM MpegyCMOTPEHbI) 4acoB ooume u
npogeccuoOHAIbHbIE
KOMIIETeH MU
134 | JlabopaTopnas padora Ne 13: V3yueHue kapThl 3B€31HOTO HeOA. 2
IIpomesxyTounas arrecrauus: AuddepeHUMPOBAHHBIN 32a4€éT
Bcero: 134
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3. YCJIOBUSA PEAJIU3ALIMU ITPOT'PAMMBI JIMCHUTIJIMHBI

3.1. Tpe6oBaHMS K MUHUMAJILHOMY MATEPUAJIHLHO-TEXHHYECKOMY 00ecnedeHH 0

Peanuzarus nmporpaMMbl AUCHMILTAHBI OCYIIECTBISETCS B yueOHOM KaOuHeTe (hU3HKH,
OCHAIIIEHHOM CJICTyIOIIINM 000PYIOBAaHHEM:

[Tocagounbie Mecta: cTonbl — 35, ctyibsa — 70; nHOOPMAITMOHHBIN CTEH/; TEMATHYECCKUE
CTeHIBsl — 7; mopTpersl — 14; oOopynoBaHue IJisi MPOBEIACHUSA J1a0OpaTopHBIX pador — 15.
Ucrounuku mnwuranuss — 15 mr., MyasTUMeTpsl — 18 1T, BOJBTMETpPHI — 7 IIT.,
MUJUTHAMIIEPMETPBI — 13 IIT., SKCIEpUMEHTANILHBIC TeJla, YIEKTPOHHBIC BEChl — | IMIT., HOYTOYK,
MYJIbTUMEANMHBIN KOMILUIEKC; JOCKa MeJIoBasi ayAUTOpHast — 1, aieKTpoHHAas Jocka — 1
IlepeyeHb peKOMeHyeMbIX YUeOHbIX H3/IaHUIA, I0MOJHUTEIbHOI JUTEPATYPHI
OcCHOBHBIC HCTOYHHUKHU:

1. Msxwumes, I'. ., Byxosues, b. b., Corckuii, H. H. / [Tox pen. IlapdentseBoit H. A. ®usuka.
10 xnacc. YueOnuk. bazoBeiii u yrinyonéuneiii yposan — M.: HUznarensctBo «IIpocBemenuey,
2023

2. Mskuues, I'. f., byxoBues, b. b., Corckuii, H. H. / [lox pen. [TapdenrseBoit H. A. ®usuka.
11 xnacc. Yuebnuk. ba3oBelii u yrimyonéunsiii yposau — M.: M3narensctBo «IIpocBemenuey,
2023

JlonoTHUTEeIbHbIE UCTOYHUKH:

3. Omutpuena, B. ®@. ®usuka mis npodeccuid U CHEMUATLHOCTEH TEXHUYECKOTO MPOQHIIS:
y4eOHUK 11 00pa30BaTENbHBIX YYPEXKICHUH HAYAILHOTO W CPEIHEro MpOoQeCCHOHATBHOTO
obpazoBanus / B. ®@. JImurpueBa. — 2-e u3a., crep. — M.: M3marenbckuii EHTp «AKaaeMus,
2019. - 448 c.

Ilepeyens UHTEpHET-pECypCoOB:

1. Enunas komnekuus mudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum goctymna: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (xara obpamenus: 29.08.2022);

2. KM-mikona. — Pexxum noctyna: http://www.km-school.ru/(nara obpamenus: 29.08.2022);

3. OTtkpsITas ¢dusnka. — Pexum JOCTyTa: http://www.physics.ru/courses/
op25part2/design/index.htm (nata o6pamenus: 29.08.2022);

4. Ilnatpopma SKmacc — Pexum npocryma: http://www. yaklass.ru /(martaoOparieHus:
29.08.2022);

6. ®usuka.ru. — Pexxum pocryna: http://www.fizika.ru (mara o6pamenns:29.08.2022);

7. ©OUIIN (BIIP 11 xmacc) — Pexum pocryma: http://www.fipi.ru /(gataoOpamieHus:
29.08.2022);

OnekTpoHHbIH yueOHMK — Pexum pgoctyna: http://www.physbook.ru/(nata oOGparmieHus:
29.08.2022).
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4, KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUA JUCIHUIIJIUHDBI

Koa u HamMeHOBaHHe
¢opMupyemMbIX KOMIETEHIM

Paszngen/Tema

Tun oueHOYHbIX MepONnPUATHI

OK 01. Beibupatb crioco0sl
penieHus 3a1a4y
npohecCHOHATBLHOM
JIeSATEIbHOCTH
NPUMEHHUTEIBHO K Pa3IUUHbIM
KOHTEKCTaM

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pasgen 3. Temnr 3.1., 3.2.,
3.3.,34., 3.5 Paznen 4. Temsl
4.1.,4.2. Pazgen 5. Temsr 5.1.,
5.2.,5.3. Paznen 6. Tems1 6.1.,
6.2. Paznen 7. Temnr 7.1., 7.2.

OK 02. Ucmomp30BaTh
COBpPEMEHHBIE CPEJICTBA
MOKCKa, aHAJIN3a U
UHTEpIpeTauy HHHOpMAITI
1 nH()OPMAIMOHHBIC
TEXHOJIOTHH JIJI BBIIOJIHEHUS
3a/1a4 podeccHoHaIbHOM
JEeATENBHOCTH

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2.,
3.3.,3.4., 3.5. Paznen 4. Temnl
4.1.,4.2. Pazgen 5. Temnr 5.1.,
5.2.,5.3. Paznen 6. Temn1 6.1.,
6.2. Pazpgen 7. Temnr 7.1., 7.2.

OK 03. ITnanupoBats u
peaan30BbIBATH COOCTBEHHOE
npodeccuoHanbHOe U
JUYHOCTHOE Pa3BUTHE,
peIPUHUMATEIHCKY IO
JESITCIILHOCTh B
npodeccuoHalbHOM cepe,
UCIIOJIb30BATh 3HAHUS TI0
(¢buHAHCOBOW TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUAX

Pazgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2.,
3.3.,3.4., 3.5 Paznen 7. Temnl
7.1.,7.2.

OK 04. DpdexTuBHO
B3aUMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaH1e

Paspmen 1. Temsr 1.1.,1.2, 1.3
Paszpen 2. Temnr 2.1.,2.2., 2.3.
Paspgen 3. Temsr 3.1., 3.2.,
3.3.,3.4.,3.5. Pazgen 4. Temnl
4.1.,4.2. Pazgen 5. Temnr 5.1.,
5.2.,5.3. Paznen 6. Temn1 6.1.,
6.2. Paznen 7. Temnr 7.1., 7.2

OK 05. OcyiecTBisTh
YCTHYIO I TUCHMEHHYIO
KOMMYHHKAIIMIO Ha
TOCYJTApCTBEHHOM SI3BIKE
........ C y4eToM
0CO0EHHOCTEN COLMAILHOTO U
KYJIbTYpPHOT'O KOHTEKCTa

Pazpgen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2.,
3.3.,3.4., 3.5. Paznen 4. Temnl
4.1.,4.2. Pazgen 5. Temsl 5.1.,
5.2.,5.3 Paznen 6. Temn1 6.1.,
6.2. Pazpgen 7. Temnr 7.1., 7.2.

OK 07. ConeiicTBOBaTH
COXPAHEHHUIO OKPY’KaIOLIEH
Cpelibl, pecypcocOepeKeHHIo,
OPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMara,
IPUHIUITBI OEPEXINBOTO
IIPOU3BOJICTBA, 3P PEeKTUBHO

Pazpgen 1. Temsr 1.1.,1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2.,
3.3.,3.4., 3.5. Paznen 4. TeMsl
4.1.,4.2. Pazgen 6. Temn1 6.1.,
6.2. Pazgen 7. Temnr 7.1., 7.2

- YCTHBIH OIIpOC;

- (hpoHTaTBHBIN OIIPOC;

- OIICHKA KOHTPOJBHBIX padoT;
- HaOJII0/ICHHE 33 XOJI0OM
BBITIOJIHEHUS 1Ta00PaTOPHBIX
pabor;

- OLICHKA BBITTOJIHEHUS
1ab0paTOPHBIX padoT;

- OIICHKA MIPAKTUYECKUX padboOT
(penieHus KaueCTBEHHBIX,
pacyeTHBIX,
npodeccnoHanbHO
OpPUEHTUPOBAHHBIX 337a4);

- OIICHKA TECTOBBIX 3aJ[aHHIi;
- HaOJII0/IEHHE 32 XOJI0M
BBITIOJTHEHUS
WHIVUBUAYTBHBIX IPOCKTOB U
OLICHKA BBITIOJIHEHHBIX
MIPOEKTOB;

- OIICHKA BBITMOJTHEHHUS
JOMAIITHUX CaMOCTOSITEIIbHBIX
pabor;

- Ha0JII0/IEHNE U OLIEHKa
pelieHus Keiic-3a1ay;

- Ha0JIt0/IeHUE U OLIEHKa
JEJIOBOU UTPBI;

- DK3aMeH
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JIEICTBOBATH B UPE3BbIYaNHBIX
CUTyalusAx

Dopmbl oyeHKU pe3y1bmamueHOCmU 00yUeHU .
nAMUOANIbHAS, HA OCHOBE KOMOPOTU 8bICINABIACMCA UMO206dsl OYEHKA.

Memoowt oyenku pezynromamos ooyuenus oucyunaunvt « Dusuxkay:

UmMo208as OYeHKa No OKOHYAHUU U3VUEHUsI 8bICMABIAEMC s HA OCHOBAHUU 3AYEMHOU C YUemoM
meKywell ycneeaemocmu U 6blNOJIHEHHbIX 1AO0PAMOPHLIX pabom.

O1neHKAa 0TBETOB YUAIINXCS

KonuuecTBeHHbIE OTMETKH 32 YPOBEHBb OCBOCHHUSI Kypca, IIPEAMETa BHICTABIISIIOTCS B
COOTBETCTBUU C OANbHON CHCTEMOI OLIEHUBAHUSA: «2» - HEYIOBIETBOPUTEIBHO, «3» -
YAOBJIETBOPUTENBHO, «4» - XOPOIIO U «5)» - OTIUYHO.

Ounenka «5» CTaBUTCS B TOM CJIy4ae, €CIIM y4alUICs IOKa3blBa€T BEPHOE NOHUMAHNE
(u3NYECKON CYIIIHOCTH pacCMaTpUBAaEMBbIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUIA, a
TakK ’ke IpaBWIbHOE onpeaeraeHne GU3NIECKUX BEJITUUUH, UX €MHULL U CIOCOO0B U3MEPEHMUSL:
NPaBUJIHHO BBIMOIHIECT YEPTEKH, CXEMBI U TPaQUKH; CTPOUT OTBET IO COOCTBEHHOMY ILIaHY,
COIIPOBO’K/AET PaccKa3 COOCTBEHHBIMU IPUMEPAaMH, YMEET IPUMEHSTh 3HaHUS B HOBOU
CUTyaluy IIPY BBIITOJTHEHUH IPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTD CBSI3b MEKY
M3y4aeMbIM U paHee U3YyUYEHHBIM MaTEpUAJIOM 10 KYpCY aCTPOHOMHUH, @ TAK)KE C MaTepUaoM,
YCBOEHHBIM IIPHU U3YYEHHUH IPYTUX MPEIMETOB.

OuneHka «4» CTaBUTCS, €CJIM OTBET YUEHUKA yI0BJIETBOPSAET OCHOBHBIM TPEOOBaHUSIM HA OLICHKY
«5», HO 1aH 6€e3 NCIOIb30BAHUS COOCTBEHHOTO TIaHa, HOBBIX IPUMEPOB, 0€3 IPUMEHEHHUS
3HaHWUN B HOBOW CUTYyalllH, 6€3 UCII0Ib30BaHUS CBA3EH C paHee U3YyUEHHBIM MaTepuaioM 1
MaTepuaoM, YCBOCHHBIM IIPY U3YUYEHUU AP. IPEAMETOB: €CIIN YYalUNCs TOIyCTUII OAHY
OIIMOKY UK He 0oJiee IBYX HEIOUETOB U MOXKET UX UCIIPABUTh CAMOCTOATEIBHO WIIH C
HEOOJIBIION MTOMOIIBIO YUUTEIS.

Ounenka «3» cTaBUTCA, €CIU YYalUics IPaBUIbHO OHUMAET PU3UUECKYIO CYIIHOCTh
paccMaTpUBAeMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHbIE TPOOETBI B
YCBOEHHUHU BOIIPOCOB Kypca (PU3UKH, HE MPEMATCTBYIOIINE JaIbHEHIIIEMY YCBOEHUIO BOIIPOCOB
IPOTPaMMHOT0 MaTepualla: yMeeT IPUMEHATh MOJIyuYeHHbIE 3HAHUS IIPU PEIIEHUH MPOCTHIX
3a/1a4 ¢ UCHOJIb30BAHUEM TOTOBBIX (POPMYJI, HO 3aTPYAHIETCS NIPU PELICHUHN 3a]1a4, TPEOYIOIMIHNX
npeoOpa3oBaHus HEKOTOPBIX (hOpMyJI, TOMyCTUI He OoJiee 0AHOI rpy0oil omnOKy U ABYX
HeZ0u€TOB, HE O0JIee OTHOM TPyOOi 1 OTHON HerpyOoii ormmnoKu, He Oosee 2-3 HeTpyObIX
olIMOO0K, OAHOM HerpyOoi oMOKH U TPEX HENOUETOB; JOMYCTHII 4-5 HEAOUETOB.

OueHka «2» CTaBUTCS, €CJIM YYALIMICSA HE OBJIaJI€]l OCHOBHBIMH 3HAHUSIMU U YMEHUSMH B
COOTBETCTBUU C TPEOOBAHUSIMH MPOTPAMMBI U JOIYCTHI OOJIBIIIE OITMOOK U HETOYETOB YeEM

HCO6XO,Z[I/IMO JJIA OLICHKH «3».

OneHKa KOHTPOJILHLIX PadoT

Ouenka «5» cTaBUTCS 32 pab0OTy, BBIMOJHEHHYIO TOJHOCTHIO 0€3 OMMOOK M HETOYETOB.
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OuneHka «4» cTaBUTCA 32 padOTY BBIMOJIHEHHYIO MTOJHOCTHIO, HO MPU HAJIMYKUK B HEW He Oosee
OJIHOM Tpy0oii U 0JTHOM HEerpy0oil OIMOKKN U OJHOTO HeouéTa, He OoJiee TPEX HEJJOUETOB.

Onenka «3» CTaBUTCS, €CIIM YUYESHUK MPABIIILHO BBITIOJIHUII HE MeHee 2/3 Bceil paboThl win
JIOTTyCTHJI He O0Jiee 0JTHOM TpyOol OmMOKH M IBYX HET0UYETOB, HE 0oJiee OJHOU Irpy0oit
OIIMOKU M OJJHOU HeTrpyOoii ommbku, He 6oee TpexX HErpyObIX OMIMOOK, OIHOW Herpyooit
OIIMOKK M TpeX HeNOYETOB, MpU HaAIU4UU 4 - 5 HEJJOUETOB.

OueHka «2» CTaBUTCS, €CIIU YUCIIO OIINOOK U HEJJOYETOB NMPEBBICHIIO HOPMY Ul OLIEHKHU 3 WK
NPaBUJIBHO BBHIOJHEHO MeHee 2/3 Bceil paboThl.

OneHKa Ja00paATOPHBIX PA00T

OneHka «5» CTaBUTCS, €CIIM y4allUiics BBHIOIHSAET paboTy B MOJIHOM 00BbEME C COOTIOACHUEM
HEO0OXOAMMOM MOCIEA0BATEILHOCTH MTPOBEICHHS ONBITOB M U3MEPEHUI; CAMOCTOSITENIBHO U
paroHaIbHO MOHTUPYET HE00X0[uMoe 000pyAOBaHKE; BCE OIBITH IPOBOAUT B YCIOBUSX U
pexuMax, 00ecreynBaoIIuX MOJIydYeHUE PABMIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOJIIOIAET
TpeOoBaHUs MpaBUil 6€30MACHOCTU TPYAQ; B OTYETE MIPABUILHO U aKKypaTHO BBHITIOJTHSET BCE
3amucH, TabJIUIbI, PUCYHKH, YEPTEIKH, rPaQ UK, BEIYUCIICHUS; TPABIIIBHO BBIITOJIHICT aHAIN3
MOTPEIIHOCTEH.

OneHka «4» CTaBUTCS, €CIIU BIMOJIHEHBI TPEOOBAHUS K OLIEHKE «5» , HO OBLIO AOMYIIEHO JIBa -
TPH HeJoueTa, He 0oJiee OAHON HerpyOoi OMMOKK U OJTHOTO HEI0UETA.

Ouenka «3» craBuUTCA, eciid paboTa BBHINOJHEHA HE IMOJIHOCThIO, HO O0BEM
BBIITOJIHEHHONH YaCTH TaKOB, ITO3BOJICT IOJIYYUTh IPABUIIBHBIC PE3YJIbTaThl W BBIBOJBI:
€CJIK B XO/I€ IMPOBCACHH A OIIbITa U I/IBMepeHI/Iﬁ 6BIJ'II/I AOIYIICHBI OHII/I6KI/I.

OneHka «2» CTaBHTCSA, eClaM pPabOTa BBIMOJHEHA HE IOJHOCTEIO U 00BeM
BBIITOJIHEHHON YacTH PabOThI HE MO3BOJISICT ClIENIATh MPABUIIbHBIX BHIBOJIOB: €CJIH OTIBITHI,
HN3MCPCHUSA, BEIYUCIICHUA, Ha6J'II-O)1€HI/I$[ MMPON3BOANIIMCE HEIIPABUIIBHO.

Bo ecex cnyuasx oyenka chudicaemcesi, eciu yueHUK He coo00an mpeboeanus npasul
bezonacnocmu mpyoa.

Ouyenka mecmogvlx padom yuauyuxcs

«5» - 85% - 100%

«4» - 65% - 84%

«3» - 41% - 64%

W@2» - 21% - 40%

«1» - 0% - 20%

Ilepeuenv omuook:

I'pyovie oumiubxu

e Hesnanme omnpeneneHUid OCHOBHBIX TMOHSTHH, 3aKOHOB, IMPAaBUJ, IOJIOKEHUN TEOpHH,
dbopmyn, OOIIENPUHATBIX CHMBOJIOB, 00O03HAaYeHHUS (UUYECKUX BEIUYMH, CIUHUILY
U3MEpEeHHUS.

e HeyMmeHue BBIICNATH B OTBETE IJIaBHOE.

e HeyMmenue nmpuMeHSTh 3HAHUS MJIS PEIICHUS 33[a4 U OOBSICHEHHS (PU3UYECKHUX SBIICHHUIA,
HENPaBWILHO c(HOpMyITHpOBAaHHBIC BOMPOCHI, 3a/IaHUS WM HEBEPHBIE OOBICHEHHS X0J1a UX
peHIeHI/IH, HC3HAHUC HpI/IeMOB peHIeHI/IH 3aaa4, aHaJJIOTHYHbIX paHee peHIeHHBIM B KJIacCcCeE,
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OLIMOKH, MOKAa3bIBAIOIME HENPAaBUIbHOE NOHUMAaHME YCJIOBUS 3a/laud WM HENpPaBUIBHOE
UCTOJIKOBAaHUE PEILICHHUS.

Heymenue untats 1 cTpoUTh rpaduKu ¥ MPUHIUITHAIBHBIE CXEMBbI

Heymenne noaroroBuTh K paboTe yCTaHOBKY WM JJaOOpaTOpHOE 000pyI0BaHUE, IPOBECTH
OTIBIT, HEOOXOIMMBIE PACUEThl MIIM MCIIOJIb30BATh MOJTyUYEHHBIE TAHHBIC [ BEIBOJIOB.
HebOpexHoe oTHOIICHHE K 1a00paTopHOMY 000PYAOBAHUIO H U3MEPUTEIILHBIM MPUOOPaM.
Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO TpUOOpa.

Hapymenue TpeboBanuii mpaBuil 6€3011aCHOr0 TPY/1a IPU BBIIIOJHEHUH 3KCIIEPUMEHTA.

Hezpyovie oumnuoxku

Herounoctn opMynupoBOK, OnpeesieHHd, 3aKOHOB, TEOPHUH, BBI3BAHHBIX HEMOJHOTOM
OTBETa OCHOBHBIX TIPU3HAKOB ompenensieMoro ToHstus. OmmOKku, BbI3BaHHBIC
HECOOJTIOJICHUEM YCIIOBUI MPOBECHHUS OIIBITA HIIK H3MEPEHHIA.

OmmoOKu B YyCIOBHBIX 0003HAUCHUSIX HA MPUHIMITHAIBLHBIX CXEMaX, HETOUHOCTH YEepPTEKEH,
rpaduKoB, CXEM.

[Tpomyck wiv HETOUYHOE HAITMCAHUE HAUMCHOBAHHIA €IMHUI] (PU3HUUECKUX BEINYHH.
HepanmoHaibHbIi BEIOOp X012 pEIICHUSI.

Heoouemut

HepanmonanbHble 3amucu TpU BBIYHCICHHUAX, HEPALMOHAJBHBIC NPHUEMbl BBIYHCICHUH,
npeoOpa30BaHuil U PELICHUS 3ajay.

Apudmerndeckue OMMUOKK B BBIYUCICHHSX, €CIM OTH ONIMOKA TIpyOO HE HMCKaKaroT
PeaTbHOCTH MOIYYEHHOTO Pe3ybTaTa.

OTnenbHbIE MOTPEUTHOCTH B (POPMYITHMPOBKE BOIIPOCA WIIH OTBETA.

HebpexHoe BbIOIHEHNE 3aMuceil, YepTexkeit, cxeM, rpadukos.

Opdorpaduueckre u MyHKTYallHOHHBIE OIIMOKH
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