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1. MACHOPT PABOYEM ITPOI' PAMMBI JUCHUITJIUNHBI
«Duzuka»

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouass mporpamma guctuIUIMHBL «DuU3MKa» ABIAETCS O00S3aTENBHON YacThIO
MIpOrpamMMBbl MOATOTOBKH creruanuctoB cpeaHero 3BeHa (IIIICC3) mo cnemmansHocTH 15.02.06.
MoHTax, TeXHUYECKasi SKCILTyaTalis U PEMOHT XOJIOIMIHHO-KOMIIPECCOPHBIX U TEILIOHACOCHBIX
MaIIMH U YCTaHOBOK (I10 OTpacisiM) U peannsyeTcs Ha 1 Kypce.

1.2. MecTo AUCHMILUIMHBI B CTPYKTYpPe OCHOBHO#iI mpodeccHOHAJIbHOH 00pa3oBaTebHOM
NMPOrpaMmblI

Ousuka sBiIseTCS NPOQWIBHOW  JUCIUTUIAHOM 00111e00pa30BaTEILHOTO  [IUKJIA
MPOrpaMMBbl TTOATOTOBKH CIICIIMATMCTOB CPEIHEr0 3BEHA IO CICHHUATBHOCTAM TEXHHYECKOTO
npoduist Ha 6a3e OCHOBHOTO 0011Iero 00pa3oBaHUsI.

1.3. Ile1u ¥ 3a/1a4H AMCHUILVINHBI — TPeOOBAaHNSA K pPe3yJbTATAM 0CBOCHHS THCIHMIIIHHBI
Menu:

* (opmupoBanue y o00ydarOLUIMXCS YBEPEHHOCTH B ILIEHHOCTH OOpa3oBaHMs, 3HAYUMOCTH
¢u3nyecKkux 3HAHUU NI COBPEMEHHOIO  KBAJIM(UIMPOBAHHOIO  CHELUAINUCTA  IpU
OCYILECTBIICHUH €r0 Npo(ecCHOHANBHON e TeIbHOCTH;

* popMHUpOBaHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

* OBJIaJIcHHE crenuduyeckoil cucteMol (prU3NYecKUX NOHATHH, TEPMUHOJIOTHENH U CUMBOJIMKOM;
* OCBOGHHE OCHOBHBIX (DU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIaJICHHE OCHOBHBIMM METOJaMH HAayYHOI'O MO3HAaHUS MPHUPOJIbI, UCIIOIb3YEMBIMU B (PU3UKE
(HabnroeHue, onucaHue, U3MEpPEHNE, BbIIBUYKEHUE TUIIOTE3, IPOBE/ICHUE KCIIEPUMEHTA);

* OBJAJCHHE YMEHHUsAMHU OOpabaTbiBaTh JAHHBIC OSKCIEPHUMEHTAa, OOBACHATH IOJIy4YECHHbIE
pe3yabTaThl, YCTAaHABIMBATH 3aBUCHMOCTH MEXIy (PU3MUECKUMH BETMYMHAMH B HAOJII0AaeMOM
SIBJICHUH, JI€71aTh BBIBObI;

* (popmupoBanmre ymMeHus pemars GU3NIECKUE 331a9H Pa3HbIX YPOBHEW CII0)KHOCTH;

* pa3BUTHE I103HABATEJIbHBIX WHTEPECOB, MHTEUIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporuecce NpuoOpeTeHrs 3HAaHUN C HCIIOJIb30BAHUEM DPA3JIMYHBIX HUCTOYHHUKOB MH(pOpMaLud U
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH; yMeHHH (OopMyIHpOBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3HUIMIO [0 OTHOIIEHUIO K (pU3MUecKoil mHpopMaIuy, NodydyaeMon U3 pa3HbIX
VCTOYHUKOB;

* BOCIIUTAHUE YyBCTBA FOPJIOCTU 32 POCCUNCKYIO (UBUYECKYIO HAYKY.

3agauu:

* npuoOpereHue 3HaHUM O (yHAAMEHTaJIbHBIX (PU3NYECKMX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (HM3MUECKOW KapTHUHBI MHUpA, MPUHIMIIOB ACUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
IIPOU3BOJICTBEHHBIX MPOLIECCOB, O HANOO0JIee BaXKHBIX OTKPBITUAX B 00J1acTH (DU3HUKH, OKA3aBIINX
OIpEACIAIONIEE BIMSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

* TOHMMaHUE (PU3UYECKON CYIIHOCTH SBJICHHM, TMPOSIBISIIOMIUXCS B IPOU3BOJCTBEHHOMN
JESTEIILHOCTH;

* OCBOGHHE CIOCOOOB UCHOJB30BaHUSA (U3NYECKUX 3HAHUM Ui MPaKTHUYECKUX U
npoeCCHOHATIBHBIX 33/1a4, OOBSCHEHMs SBJICHUN MPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKHX
MPOLIECCOB, MPUHLMUIIOB TEXHUYECKHX MPUOOPOB M YCTPOMHCTB, obOecriedeHHs 0e30MacHOCTH
IIPOU3BOJICTBA U OXPaHbI IPUPOABI;

* opMupoBaHHE YMEHHI periaTh y4eOHO-IPAaKTHYECKUE 3a7aur (PU3UUECKOTO COAEpNKAHUS C
y4€TOM NpodecCHOoHaNbHOM HalPaBIEeHHOCTH;

* IpUOOpETEHNUE OMbITA MO3HAHUS U CAMONIO3HAHMS; YMEHUI CTaBUTh 33]]a4l U PelaTh MPoOIeMbl
¢ yuétoM npodeccHOHATLHON HAaNpaBJIEHHOCTH;

* (hopmMHupoBaHNE YMEHUI UCKATh, aHAJTU3UPOBATh U 00pabaThIBaTh PU3NUECKYIO0 HH(POPMALIUIO C
y4€TOM NpodecCHOoHaNbHON HalPaBIEeHHOCTH;



* TOArOTOBKA OOYyYAIOMIMXCA K  YCICIIHOMY OCBOCHHIO JUCIHHUIUIMH W MOJYJeH
poeCCHOHATBFHOTO ITUKIIA: ((OpMUPOBaHNE Y HUX YMEHHH U OTIBITA IS TEIIEHOCTH, XapaKTEPHBIX
st npodeccuit  /  MOIDKHOCTEH — CHyKAllMX WU CHEIUAIBHOCTEH, TOJIy4aeMbIX B
npoeCCHOHATBHBIX 00Pa30BaTEIbHBIX OPTraHU3AIIHIX;

* MOATOTOBKAa K (QOPMHUPOBAHUIO OOMMX KOMIETCHIHHA OYAyHIero CIenHUaIncTa:
camMoo0pa3oBaHMsl, KOMMYHHKAIMH, TPOSBICHHUS TPAKIAHCKO- IMaTPUOTHYECKON ITO3UIIHH,
COTPYIHUYECTBA, MPHUHATHS pEIICHUH B CTaHAAPTHOW W HECTAaHAAPTHOW CHUTYaIUAX,
NPOCKTHUPOBAHUS, TPOBEACHUS (U3NUYCCKUX HU3MEPEHUH, SPPEKTUBHOIO U OE30MaCHOTO
WCIIOJIb30BAHUSI PA3IMYHBIX TEXHUUYECKUX YCTPONCTB, COONIOACHUS MPABUI OXPaHbI Tpyla MpH
pabote ¢ GpU3nIECKUMH MPUOOpaMU U 00OPYTIOBAHUEM.

Oco6eHHOCTh (hOpMUPOBaHMSI COBOKYITHOCTH 3a7ad W3yueHHsS] (U3UKU i CHUCTEMBI
cpenHero mpoeCCHOHATBLHOTO O0pa30BaHUs 3aKIIIOYAETCS B HEOOXOIMMOCTH peaTu3aluu
npoeCCHOHATBPHON HANpPAaBJICHHOCTH peIIaeMbIX 3amad, ydéra OCOOEHHOCTEH cdepsl
JeATEIbHOCTH OYIyLIHX CHCIIUAINCTOB.

B pesynbrare 0CBOCHUS TUCIUILTHHBI O0YYaIOUIHICS JODKEH 3HATD!

* CMBICI TOHSATHH: (U3UYECKOE SIBIICHUE, THIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aUMO/ICHCTBHE, JICKTPOMAarHUTHOE TI0JIe, BOJIHA, OTOH, aTOM, aTOMHOE SI/IPO, HOHU3UPYIOIIHE
U3JTYYCHHUS;

* CMBICIT (PM3MUYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHIla, UMITYJIbC, padorTa,
MEXaHUYECKasi SHEPTHsI, BHYTPECHHSIS SHEPIHs, A0COIIOTHAS TEMITEpaTypa, CPEIHSS KWHETHYECKasI
SHEPrus YacTHUI] BEIIECTBA, KOJUYECTBO TEILIOTHI, JIEMEHTAPHBIH SJICKTPUUYCSCKUHN 3apsil;

* CcMbICT (U3UYCCKMX 3aKOHOB KIACCUYECKOW MEXaHHKH, BCEMHPHOTO TATOTCHUS,
COXpaHEHHsI SHEPTUH, UMITYJIbCa M JICKTPUICCKOTO 3apsijia, TePMOJUHAMUKH, HIEKTPOMArHUTHON
UHAYKIIH, GoTodPdexTa;

* BKJIaJ] POCCUHCKUX W 3apyOeKHBIX YUYCHBIX, OKA3aBIIUX HaWOOJbIEE BIIMSHUC Ha
pa3BuTHe (PU3HKH;

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0YYaOIUICS TOIKEH YMeTh!

* IPOBOJIUTH HAOJIIOICHUS, TNIAHUPOBATD U BBIIOJIHSTH SKCIIEPUMEHTHI,

¢ BBIABUTATb TUIIOTE3bI U CTPOUTH MOJCIIN, * IPUMCHATH ITOJTYUYCHHBIC 3HAHUSA 110 (1)I/I3I/IKC
JUIs OOBSICHEHUS pa3HOOOpa3HbIX (PU3MUECKUX SBICHUN M CBOMCTB BEIECTB,;

¢ IIPAKTUYCCKH HUCII0JIb30BATh (1)I/IBI/I‘~IGCKI/I€ 3HAaHUA,

* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMaIuy;

¢ HUCIIOJBb30BAaTh HpI/IO6peTeHHBIe SHAaHUA WU YMCHUA JIA PCHICHUSA NPAKTHYCCKUX 3aJad
NIOBCEHEBHOM JKM3HHU, obOecredyeHus 0e30macHOCTH COOCTBEHHOM JKH3HH, pallMOHAJILHOTO
MPUPOJIONIOIB30BAaHUS M OXPaHbl OKPYXKaIOUIeH cpebl.

* ONUCHIBATh M OOBACHATH (PU3UYECKUE SBJICHUS W CBOWCTBA TEJ: CBOWCTBA Ta30B,
JKUJIKOCTEM W TBEPAbIX  TEN;  AJEKTPOMATHUTHYK)  WHIYKIMIO,  PacCIpOCTpPaHECHHE
AJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; U3JIyUEHHUE U MOTJIOLIEHUE CBETA aTOMOM;
doTtorpdexr;

* OTJINYATh TUIIOTE3BI OT HAYYHBIX TEOPHIL;

¢ ACJIaTh BBIBOABI HAa OCHOBE SKCIICPUMCHTAJIbHBIX JaHHBIX]

* IPUBOAUTH NPHUMEPHI, MOKA3BIBAIONINE, YTO: HAOIIOACHUS U DKCIEPUMEHT SBISIOTCS
OCHOBOH JUIA BBIIBUXKCHUA TUIIOTE3 U Teopnﬁ, IMO3BOJIAIOT ITPOBEPUTH HCTUHHOCTDb TCOPETUUCCKUX
BBIBOJIOB; (pU3MUECKasi TEOPHs JaeT BO3MOXHOCTh OOBSICHATH M3BECTHBIC SBICHHS MPUPOABI U
HAay4YHbIC q)aKTI)I, MMpEaACKAa3bIBaTh €11€ HEU3BECTHLIC SAIBJICHUS,

* MPUBOJIUTH NMPHUMEPHl MPAKTUYECKOIO HCIOJIb30BaHUS (U3NUYECKUX 3HAHWMNA: 3aKOHOB
MCXaHUKH, TCPMOIWHAMHUKU W OJICKTPOAMHAMHMKHU B OHCPICTUKEC, PA3JIMYHBIX BHI0B
AIIEKTPOMArHUTHBIX M3IyYEHUN JUIS pa3BUTHS PaJAuo U TEIEKOMMYHUKALUH, KBAaHTOBOM (DU3UKU
B CO3JIaHUH JIEPHOIN YHEPTETUKH, JIa3€POB;



* BOCIPUHUMATh M Ha OCHOBE IOJIYYEHHBIX 3HAHMNA CAMOCTOSITEIILHO OIICHUBAThH
uHpopmaruto, comepxkamytocs B coodmenusx CMU, MHTepHeTe, HAYYHOTIOMYISIPHBIX CTAThAX.
* IPUMEHSTH TOJTYYCHHBIC 3HAHUS IS PeIIeHUS PU3NISCKUX 3a]1a4;

* ompeneNsaTh XapakTtep (usuueckoro mporecca mo rpaduky, Tadmmie, dopmyrne*;
U3MEPATh Pl (PU3MYECKHX BEIWYHMH, MPEJCTABISAS PE3yAbTaThl M3MEPEHUH C  Y4ETOM HUX
MOTPEIIHOCTEH.



1.4. Pe3yabTaThbl OCBOEHHUS JTMCHHUILIHHBI

Kon wu  naumenoBanue  Qopmupyemsbix | [Inanupyemblie pe3ynbTaTbl OCBOCHHS THUCIUTUIMHBI

KOMIIETCHIIU I 06mme JucuunnuHapHbie

OK 01. Beioupatb cnoco0bl pemenusi 3axa4 | B yactu Tpy10Boro BOCHUTaAHUSA: - copMUpPOBATH NMPEACTABICHUS O PO U MECTE
npogeccnoHaIbLHOMI AeATEJbHOCTH | - TOTOBHOCTh K TPYAY, OCO3HAHHME ICHHOCTH | (PM3HUKH U aCTPOHOMHH B COBPEMEHHOW HAyIHOU

NPUMEHUTECJIBbHO K Pa3/IMYHbIM KOHTCKCTaAM

MacTepcTBa, TPYIA0It00ue;

- TOTOBHOCTh K AaKTHUBHOH JEITCILHOCTH
TEXHOJOTMYECKOM u CcoIMaJbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATD,
IJIAaHUPOBATh W CaMOCTOSITEJILHO BBIMOJHSTH
TaKyl0 JEATEIIbHOCTb;

- HUHTEpPEC K Pa3IMYHBIM
npodeccHOHATEHOM JIeATEIIEHOCTH,

chepam

OBiajeHne YHHMBEPCAJIBHBIMH Y4YeOHBIMH
MO3HABATEJIbHBIMM IEHCTBUSIMM:

a) oazoevie n02uyuecKue 0elcmeus:

- caMOCTOATeNbHO  (OpMynIHpOBaTh  H
aKTyaJIM3UpOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

-yCTaHaBJIMBaTh CYIIECTBEHHBIN TPHU3HAK WM
OCHOBaHUS JJIsi CPaBHEHHUS, KIACCH(PUKAIUU H
0000IICHHS;

- OOpenemnsATh UEeNH JeATENbHOCTH, 3a]aBaTh
rapamMeTpbl U KPUTEPUHU UX IOCTHKECHUS;

- BBISIBJISIT 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1ESITEIIBHOCTH;
- pa3BHBaTh KPEAaTHBHOE MBIIUICHHE TIPH
pEIIeHNH KU3HEHHBIX MPoOIeM

KapTHUHE MHUpa, O CHUCTEMOOOpa3ylolleld poiu
¢u3MKM B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJ1e
POCCHICKHX U 3apYOEKHBIX YUCHBIX-(H3UKOB B
pa3sBUTHE HayKHM; I[OHUMaHUE (HU3NYECKON
CYILIIHOCTH HAOJII0/Ja€MbIX SIBJICHUH MUKPOMMUPA,
MakpoMUpa W Meramupa; IOHUMaHHE pOJIHU
aCTPOHOMHUHU B TNIPAKTHUECKOH JEsITeNbHOCTU
YeJI0BEKa U JajbHEHIIEeM HayYHO-TEXHUYECKOM
pa3BuTHH, posd (GU3UKK B (OPMHPOBAHUHU
Kpyrozopa u (yHKIHOHAJIBHONH I'PaMOTHOCTH
YesoBeKa JJIsl PEeLeHUs] IPaKTUUECKUX 3aay4;

- copMHpOBaTh YMEHHUs pellaThb pPacyeTHHIE
3a/1auy C SIBHO 33JJaHHON (PU3NUECKON MOJIETIBIO,
UCTONB3Yys (U3NYECKHE 3aKOHBI U MPUHIIMIIBI,
Ha OCHOBE aHajJM3a yCJIOBHUS 3a/aydl BbIOMpATh
bu3nUecKyro Mojesb, BBIIEIATH (hU3NYECKHE
BEJIMYMHBI U (OPMYJIbl, HEOOXOIUMBIE IS €€
pellIeHns, MPOBOAUTH pPAacdyeTbl U OLICHUBATbH
pealbHOCTh MOJTy4E€HHOTO 3HauEHUs
(bu3MUecKoil BeIMYMHBI; PelIaTh KaueCTBEHHBIE
3ajauu, BbICTpauBas JIOTUYECKH
HENPOTUBOPEUYMBYIO IIETIOYKY PACCYKIEHHUI C
Onopon Ha W3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU M (pU3HUECKHe SIBICHUS;

- BJIAJIETh OCHOBOIIOJIATAIOUIUMH (PU3NYECKUMU
HOHSITHSIMU " BEJIMYMHAMH,




0) bazoevie uccredosamenvckue O0CUCMEUA: -
BIIQJICTh HABBIKAMH y4EOHO-UCCIICIOBATEIBCKOM
U TPOCKTHOW  JEATEIBbHOCTH, HaBBIKAMH
pasperieHuss MpoOieM; BBISBISATH HTPUUYUHHO-
CIICICTBEHHBIC CBS3M W  aKTyaJIM3UPOBATh
3a/1a4y, BBIIBUTaThb THUIIOTE3y €€ pEIICHHUS,
HaxOJUTh AapTryMEHTBl [UJIS JIOKa3aTelbCTBa
CBOMX YTBEP)KIICHHUM, 3a7aBaTh HapameTpbl U
KPUTEPHUH PEIICHHUS;

- aHAJIM3UPOBATH MMOJTYYEHHBIE B XOJI€ PEIICHUS

3a/lay¥ pe3yabTaThl, KPUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCJIIOBHUSX;
- YMETh NIEPEHOCUTD 3HAHUS B TTO3HABATEIBHYIO
Y MIPAKTHYECKYI0 00JIaCTH KU3HEIEATEIbHOCTH;
- YMeTb HHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00acTel;

- BbIABUT'ATHb HOBBEIC naeu, npe,unaraTL
OpPUTHHAIILHBIE TTOJIXO/IBI U PELICHHUS;
- CIHOCOOHOCTHP HX  WCIIOJBb30BaHUSA B

MO3HABATEIbLHOMN U COLMAIbHON IIPaKTHUKE

XapaKkTepU3yIOIUMU  (U3UYECKUE TPOLIECCHI
(CBSI3aHHBIMM C MEXaHUYECKUM JIBUJKEHUEM,

BSaHMOHeﬁCTBHCM TECII, MCEXaHUYCCKHMU
KOJIeOaHHMSIMHU u BOJIHAMU, ATOMHO-
MOJICKYJISIPHBIM CTPOCHHUEM BCIIIECTBA,

TEIUIOBBIMU ITPOLECCAMM; BJIEKTPUUYECKUM U
MAarHUTHBIM TMOJSIMH, JJICKTPUUYECKUM TOKOM,
AJIEKTPOMATrHUTHBIMU KOJICOAHUSMH U BOJIHAMU,
OITHYCCKUMU SIBJICHUSIMU; KBAaHTOBBIMU
SIBJICHUSIMU, CTPOCHUEM aTOMa M AaTOMHOTO
sapa, PaIMOaKTUBHOCTHIO); BIIaJICHUE
OCHOBOIIOJIarafoIuMH ACTPOHOMUYECKUMH
MOHSTUSIMU, TMO3BOJISIONIMMU XapaKTEPU30BaTh
MPOLECCHl, MPOUCXOASAINIME Ha 3BE3/1aX, B
3BE3JHBIX CHCTEMax, B MEXKIaIaKTHYSCKON
cpene; IBIKEHHE HEOECHBIX TeJ, JBOJIOLHUIO
3Be34 U BeeneHnHoli;

- BJIAJIETh 3aKOHOMEPHOCTSMH, 3aKOHAMH H
TEOpHUSMH (3aKOH BCEMUPHOTO TsroTenus, I, [ u
III 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOM HHEPIrUM, 3aKOH COXPAHEHHS
UMITYJIbCa, TIPUHIUII  CYMEPHO3UIIUA  CHJI,
MPUHLUIT  PAaBHONPABHOCTU  MHEPLHAIBHBIX
CHCTEM OTCYETA; MOJICKYJISPHO-KHHETUYECKYIO
TEOPUIO CTPOEHHUSI BEILIECTBA, Fa30BbIE 3aKOHBI,
MepBbIi  3aKOH  TEPMOJMHAMHKH;  3aKOH
COXpPAHEHHUsI DIIEKTPUUECKOTO 3apsija, 3aKOH
Kynona, 3akon OMa s yyacTka 1enu, 3aKOH
OMa 171 MOJIHOW 3JIEKTPUYECKOW LEMNHU, 3aKOH
Jxoyns - JleHma, 3aKOH SJE€KTPOMAarHUTHOMN
WHJYKIWW, 3aKOH COXPAaHEHUsI SHEPIUH, 3aKOH
NPSAMOJIMHEMHOTO  paclpOCTPAHEHUSI  CBETAa,
3aKOH OTPaXeHHsI CBETA, 3aKOH MPETOMIICHHS




CBETa; 3aKOH COXPAaHEHHUs OHHEPruH, 3aKOH
COXpaHEHHs] HUMITYJIbCA, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUS
MaccoBOro 4mHcia, NOCTynatkl bopa, 3akoH
pPaZoaKTUBHOTO pacnajna); YBEpEHHOE
UCTOJIb30BAHUE 3aKOHOB W 3aKOHOMEpPHOCTEH

Opu  aHanu3e  (QU3MYECKUX  SABICHUH U
IIPOLIECCOB.
OK 02. Hcnoab3oBaTh coBpeMeHHbIe | B 00/1acTH HeHHOCTH HAYYHOIO NO3HAHMSA: -yMeTb  yYUTBIBaThb TIPAHULBl [PUMEHEHMS
Cpe/CTBA NOUCKA, AHAJINU3A U HHTEPIIPeTalum | - c(OPMHPOBAHHOCTH MHUPOBO33pEHUS, | U3YUYEHHBIX bu3maecKux MoJIenei:
uHpopMannu, " HH(GOPMAIIMOHHBbIE | COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO | MaTepHajbHas TOYKA, MHEpLUAIbHAs CHUCTEMa
TEXHOJIOTHH IS  BBITMOJHEHUs]  3a]a4 | pa3BUTUS HAayKM M OOIIECTBEHHOH NPAaKTHKH, | OTCUETa, MJCANbHBIA ra3; MOJEIN CTPOEHUs

npogeccuoHaIbLHOI e TeJIbHOCTH

OCHOBAaHHOI'O Ha Auaaore KYJIbTYP,
CHOCO6CTBYIOHI€FO OCO3HaHHUIO CBOCTO MECTa B
NOJIMKYJIIBTYPHOM MHPC;

- COBEPLICHCTBOBAHUE SI3BIKOBOM 51
YUTATEJIbCKOM  KYJBbTYpbl  Kak  CpelcTBa
BSaI/IMO)IGfICTBHﬂ MCXKAY JIOAbMU W TTO3HAHUA

MUDA;
- OCO3HAHHE LIEHHOCTH HAyYHOU JIESATEIbHOCTH,
TOTOBHOCTb  OCYLIECTBJIATH  INPOEKTHYIO H
HCCIIEI0BATEILCKYIO JeSITeNIbHOCTh
WHAWBUIYAIBHO U B TPYIIIE;

OsBiajeHne YHHBEpPCATbHBIMH Y4YeOHBIMH
M03HABATEJILHBIMH 1eliCTBUSIMU:

8) paboma c unghopmayueii:

- BJIaJIETh HaBBIKAMH MOJTYYCHUS UHPOPMAITUU
13 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYILIECTBIISATh MOUCK, aHAJIU3, CUCTEMATU3ALIHIO
U MHTEpHpeTalnuio HHPOPMALUU Pa3TUUYHBIX
BUJIOB M (POPM NpEeACTABIECHUS;

ra3oB, XUJIKOCTeH M TBEPAbIX TeJ, TOUYEUHBI
IIEKTPUUYECKUI 3apsj, siAepHas MOJEIb aToMa,
HYKJIOHHasi MOJIeJlb aTOMHOIO sifpa IpH
penieHnn (pU3NYECKUX 3a1ad.




- CO3[aBaTh TEKCThl B pa3IM4YHbIX (opmarax C
y4eTOM Ha3HaueHHss WHPOpPMAMK U LEIEBOH
ayJAUTOpUH, BHIOHpas ONTUMAIBHYIO (opMy
IIPEICTaBICHMS U BU3yalIU3aluy;

- OLECHMBATh JOCTOBEPHOCTb, JIETMTHUMHOCTb
nHpOpMAIMY, €€ COOTBETCTBUE IPABOBHIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- UCMOJb30BaTh CPEACTBA UH(POPMALMOHHBIX U
KOMMYHMKAI[UOHHBIX TEXHOJOIMH B pPELICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3aIlMOHHBIX 33aJa4 C COOJIOJCHHEM
TpeOoBaHU SPrOHOMHMKH, TEXHHUKHU

0€30MacHOCTH, THIHEHBI, PecypcocOepeKeHHU,
MPaBOBBIX WM  OTHYECKHUX  HOPM, HOPM
HH(pOpPMaIMOHHOM 06€30MMacCHOCTH;

- BJIaZICTh HaBBIKAMH PACIIO3HABAHUS U 3aLUTHI
uHpopManmu, HHHOpMaIIMOHHON 0€30MacCHOCTH
JIMYHOCTH.

OK 03. IInanupoBaTh M peaJM30BbIBATH
co0CTBEHHOE npogeccHoHaIbLHOE u
JIMYHOCTHOE pa3BuTHE,
NPeANPHHUMATEIBCKYI0 JIeSiTeJIbHOCTh B
npogeccHoHaNbLHOM c(epe, HCIOIbL30BATH
3HAHUSI MO0 (PUHAHCOBOW TIPAaMOTHOCTH B
PA3JIMYHBIX KU3HEHHBIX CHTYallUsAX

B o0J1acTn
BOCIIUTAHMA:

- cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
3TUYECKOTO MOBEACHUS;

AYXOBHO-HPABCTBEHHOI0

- CIIOCOOHOCTH OLCHUBATL CUTyallUlO U
INpHUHUMATh OCO3HaHHBIC peuicHus,
OPHUCHTHUPYACHL HAa MOPAJIbHO-HPAaBCTBCHHLIC

HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYHUBOTO OyAyIIEero;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM
ponuTensiM U (WIM) APYTUM YIE€HaM CEMbH,
CO3JaHHUI0 CEMBH HA OCHOBE OCO3HAHHOIO
NPUHATUA UEHHOCTE CEMEHHOM JKU3HU B
COOTBETCTBUH C TpaaAulusMu Hapoaos Poccuy;

- 61a0emb OCHOBHLIMU MEMOOAMU HAYYHOZ0
NO3HAHUA, UCNONb3YEMbIMU 6 (hu3uKe:

- IPOBOJUTH NPSAMBIE U KOCBEHHBIE U3MEPEHHUS
(Gu3NYeCKUX BEIMYWH, BHIOWpAs ONTHUMAaJIbHBIN
croco0 H3MEpPEeHUsT U HCIOJb3ys H3BECTHBIC
METO/bI OLIEHKH ITOIPEIIHOCTEN N3MEPEHNN,

- TNPOBOAUTH UCCIEIOBAHUE 3aBUCHUMOCTEU
¢u3NYeCKUX BEIMYMH C HCIIOJIb30BAaHUEM
IIPSIMBIX U3MEPEHUH,

-00BSICHSTD MOJIyYEHHBIE pe3yabTaThl,

UCTONB3ys (U3NYECKHE TEOPHM, 3aKOHBI U
MOHSTHSL, U JeNIaTh BBIBOJBL;

- cobroaTe mpaBuiIa 0e30MacHOro TpynAa Mmpu
MIPOBEJICHUH HCCIIEI0BaHUI B paMKaxX yueOHOIro
HKCHEPUMEHTAa U Y4eOHO-HMCCIIe0BATENbCKON
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Osiaanenune YHUBepPCAJIbHBIMH
peryJIITHBHBIMH 1eiCTBUSIMH:
@) Camoopeanu3ayus:

- CaMOCTOSTEIIEHO OCYIIECTBIISATH
IIO3HABATCIBbHYIO ACATCIIbHOCTD, BBIABIIATD
npoOieMsl, CcTaBUTh H  (HOPMYJIUPOBATH
coOCTBEHHBIE 3aJjaud B 0Opa3oBaTeIbHOU

JEeATEIbHOCTH U )KU3HEHHBIX CUTYALUX;
- CaMOCTOSITEJIbHO COCTaBJATH IUIAH PEUICHUS
MpoOJIeMbl C YY4E€TOM HMMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHHI;
- JaBaTb OLIEHKY HOBBIM  CUTYyalUsiM;
CIOCOOCTBOBATh (bopMHpPOBaAHUIO U
MPOSIBJICHUIO IIMPOKOM S3PYAHMLIMH B Pa3HbIX
001acTIX 3HAHUM, ITOCTOSHHO ITOBBINIATE CBOM
00pa3oBaTeNbHbIN U KYIbTYPHBII YPOBEHb;

0) camoKoHmpob:

- HUCHOJb30BaTh MpHUEMBl pedIeKCUu i
OIICHKU CHUTYyaIuH, BEIOOpa BEPHOTO PEIICHUS;
-YyMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATD PEHICHUS TI0 UX CHUKEHUIO;

6) IMOUUOHAIbHBLIL UHmeneKm,
npeononazarowuil chopmuposannocms.

- BHYTPEHHEHl MOTHMBAllMM, BKIIIOYAOIIECH
CTPEMJIEHHE K JOCTHUKECHHIO EIU H YCIEXY,
ONTUMU3M, WHULIUATUBHOCTb, YMEHHUE
IeCTBOBATE, UCXOJIST N3 CBOMX BO3MOYKHOCTEH;
- OMIATUH, BKIIOYAKOMIEH  CIOCOOHOCTH
MMOHUMAaTh YMOIMOHAIBHOE COCTOSTHUE JPYTHUX,
YUUTHIBATH ero npu OCYILIECTBIICHUU
KOMMYHHUKAITUH, CIOCOOHOCTh K COUYBCTBHIO U
COMEPEKMBAHUIO;  COLIMAIIbHBIX  HABBIKOB,

JESITETIHHOCTH C WCIIOJIb30BaHUEM ITU(PPOBBIX
M3MEPUTENIbHBIX YCTPOWCTB M JIa0OpATOPHOTO
00opyoBaHus;

-chopMHUPOBAHHOCTH MPEACTABICHUH O METOIAX
MOJTyYCHHUSI HAYYIHBIX aCTPOHOMUYECKHUX 3HAHUI
- oBnaaeth (chopmupoBaTH MPENCTABICHHS)
npaBWiIaMyd  3anmuch  (Qu3HYecKuX  (GopMyI
penbedHO-TOUEYHOM cucTeMbl 0003HaueHui JI.
bpaitns (s cienbix W cIa0OBHISIIMX
00yyJaromuxcs).
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BKJIIOYAIOIUX  CIHOCOOHOCTh  BBICTPAMBATh
OTHONICHUS C JPYTUMH IFOJIbMHU, 3a00THUTHCS,
MIPOSBIIATH UHTEPEC U pa3pemiaTtbh KOHQIUKTHL

OK 04. DddexTuBHO B3aMMOJCHCTBOBATH H
paboTarh B KOJUICKTHBE M KOMaH/Ie

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO U

CaMOpPa3BUTHIO, CaMOCTOATCIPHOCTHU n
CaMOOIIPCACICHUTIO,
-OBJIAJICHUC HaBBIKaMH1 yqe6Ho-

HCCIIEIOBATENIBCKOW, MPOEKTHON U COLIMATIbHOMN
JEeSATEIbHOCTH;

OBJaneHue YHHBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU JIEHCTBUAMMH:

0) coemecmHuana 0eaAmenbHOCHb:

- TMOHUMAaTh U HCHOJB30BaTh MPEUMYIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU paboTHI;

- IPUHUMATBH 1I€JIM COBMECTHOM JEesATEIHbHOCTH,
OpPraHHU30BBIBATH U KOOPJIWHUPOBATH JCUCTBUS
10 €€ JOCTHKCHUIO: COCTABJIATH IJIaH JCHCTBHIA,
pacmpenenartb poiad € y4eTOM  MHEHUM
YY4aCTHUKOB o0cyx1aTh pe3yIbTaThI
COBMECTHOH paboThI;

- KOOPJWHHUPOBATh W BBINIOJNHATH pPabOTy B
YCIOBUSIX ~ PEAIbHOTO,  BHUPTYalbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILECTBIIATh MO3UTHBHOE CTPATErMUYECKOE
MTOBEJICHHE B PA3JIMYHBIX CHUTYAIUSIX, TIPOSBIIATH

TBOPYECTBO u BooOpakeHue, OBITH
UHULMATUBHBIM
OBianenue YHHMBEPCAJIbHBIMH

peryJiTUBHbIMH JeHCTBUSIMU:
2) npunamue ceosn u Opyzux arooeil:

- OBJIaACTb YMCHUSAMU pa6OTaTb B Irpynmne ¢
BBIITOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBaTh paboTy TPYIIBI, PAUOHAIBHO
pacrpeneNsiTh AeITeIbHOCTh B HECTAHIAPTHBIX
CUTyalusx, aACKBATHO OLICHUBAThH BKJIa[g
KaX/IOTO M3 YYaCTHHKOB TPYIIIbI B PEIICHUEC
paccMaTpuBaeMoid MPoOIeMbI
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- IPUHHMaTb MOTHUBBI U apryMEHTbl JPYTuX
Iojen pu aHanuse pe3yNbTaTOB
NesITeNbHOCTH;

- IIpU3HaBaThb CBOE IIPaBO MU IIPaBO JPYrUX
moAed Ha omMOKH; pa3BUBAaTh CIHOCOOHOCTh
IIOHUMATb MUP C MMO3UIIUU JPYTroro 4CJI0BCKaA.

OK 0s.
MM CbMEHHYI0

OcywmiecTBIAATh  YCTHYI0 H
KOMMYHHUKAIUIO Ha
roCyapCcTBEeHHOM I3BIKE Poccuiickoii
denepanum ¢ y4eToM  0COOeHHOCTei
COLIMATBHOIO H KYJIbTYPHOI'0 KOHTEKCTA

B o0s1acTH 3¢TeTHY€CKOTr0 BOCIIUTAHUSA:

- 93CTCTHUYCCKOC OTHOHMICHUC K MHPY, BKIHOYAAd
ACTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoii Hayke;

- CIOCOOHOCTH BOCTIPUHUMATD Pa3IMYHbIC BUJIBI
HUCKYCCTBA, Tpaaulluh W TBOPYECTBO CBOCTO H
JOPYTUX HapoJOB, OUIYIIaTh 3MOLMOHAIBLHOE
BO3/EHCTBUE UCKYCCTBA;

- YOSKIEHHOCTh B 3HAUUMOCTH ISl TUYHOCTH U
o0IecTBa  OTEUECTBEHHOTO U MHPOBOTO
HCKYCCTBa, ’THUYECKUX KYJIbTYPHBIX TpPaJHIINI
W HapOJHOTO TBOPYECTBA; TOTOBHOCTH K
CaMOBBIPAKEHHUIO B Pa3HbIX BHIAX HCKYCCTBA,
CTPEMIICHHUEC MPOABIIATL KaucCTBaA TBOp‘ICCKOﬁ
JIMYHOCTH;

Osnagenne YHHUBEPCAJIbHBIMH

- YMeTh paclio3HaBaTh (PU3MYECKHUE SBIICHUS
(mporeccel) M OOBSCHATH WX HAa OCHOBE
M3YYEHHBIX  3aKOHOB:  paBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKCHHE,
cBOOOAHOE TaJeHHE TeJl, JBUXKEHHE II0
OKPY)KHOCTH, WHEPIHsI, B3aHMMOJICHCTBHE TeT,
Kosie0aTebHOE IBUYKEHUE, PE30HAHC, BOIIHOBOE
nBkenue; 1uddysus, GpoyHOBCKOE IBUKECHHE,
CTPOCHHE KUAKOCTEH M  TBEpIbIX  Ted,
U3MEHeHne o0beMa Tel TP HarpeBaHUHU
(oxyaxaeHun), TEIJIOBOE paBHOBecHE,
UCTIapeHHeE, KOH/ICHCAIIHS, TUTaBJICHHE,
KpHUCTaNTU3aLus, KUIICHHE, BJIaKHOCTh
BO3/yXa, CBA3b CPEIHEN KHUHETUUECKOW IHEPTUHI
TEIUIOBOTO JIBUKEHMS MOJEKYJI ¢ aOCOIIOTHOMN
TEMIIepaTypOii, MOBBIIICHNE JIaBJICHUS ra3a Mpu
ero HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b

KOMMYHUKATHBHBIMU JIEHCTBUSMH: MEXIy IapamMeTpaMd COCTOSHHS Ta3a B
a) oowenue. M30IIpoIleccax; 3JEKTPU3ALINS Tell,
- OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX chepax | B3aMMOJICHCTBHE 3apsa0B, HarpeBaHue
JKU3HU, MPOBOJAHMKA C  TOKOM,  B3aWMOJICHCTBHE
- paCH03HaBaTI) HeBep6aJ'H)HBIe CpC}ICTBa Mar"HuToOB, SHGKTpOMaFHI/ITHaSI HUHAYKOUS,
OOIIeHMs, TIOHMMAaTh 3HAYECHHE COIMANBHBIX | IGHCTBUE MArHUTHOTO MO HAa MPOBOJHUK C
3HaKOB, paCHO3HaBaTI) Hpe)IHOCI)I.]'IKI/I TOKOM nu )IBI/I)KyHH/II\/IICH 331:)5[21,
KOH(MIUKTHBIX ~ CUTyallUd M CMsr4aTh | DIEKTPOMAarHUTHBIE KOJeOaHUS ¥ BOJHBI,
KOH()JIUKTHI, NPSAMOJIMHEHOE  pAacHpOCTpAHEHUE  CBETa,

OTpakKeHHe, TpeJoMIIeHHe, UHTepdepeHIwus,
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- Pa3BECPHYTO U JIOTHUYHO H3JIaraTb CBOKO TOUKY
3pCHHA C UCIIOJIB30BAHUCM A3BIKOBLIX CPCACTB.

Iudpakys ¥ MOJSPU3ALMsl CBETa, IHCIEPCHs]
cBeta; (otoanekrpuueckuii 3pdexr, cBeToBoe
JIaBJIeHHE,  BO3HMKHOBEHHE  JINHEHYATOro
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs W
UCKYCCTBEHHAs! PaIHOAKTUBHOCTb.

OK 07. CopeiicTBOBaTh  COXPAaHEHHUIO
OKpY:Kawolleil cpeabl, pecypcocOepeskeHnIo,
NPUMEHATH 3HAHUSA 00 U3MEHEHNH KJIUMATA,
NPUHLOMINBI  Oepe:KIUBOr0 NPOU3BOACTBA,
3¢ PeKTUBHO 1eiicTBOBATH B YPe3BbIYAMHBIX
CUTYyalUsIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIIMTAHHUSA:

- c(OpMHPOBAHHOCTH IKOJIOTHYECKON
KyJIbTYpbl, IIOHUMAaHUE BIUSHUS COLMUAIBHO-
SKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLUMAIBHOW Cpeibl, OCO3HAHUE
r7100aJ1bHOTO XapakTepa  3KOJOTMYECKHX
npo0iem;

- IJIJAHUPOBAHUE U OCYILLECTBICHUE ACUCTBUN B
OKPYJKAaIOIlIEH Cpelie Ha OCHOBE 3HAHMS IIEJIEH
YCTOHYHUBOIO pa3BUTHSA 4eJI0BEYECTBA;
AKTUBHOE HENPHUATHE JIECHCTBUM, NMPUHOCAIIUX
BpeJl OKPYXKaIOLLEH Cpee;

- YMEHHE MNPOTHO3UMPOBATH HEOJIArONpUSTHBIE
JKOJIOTUYECKHE MIOCJIEACTBUS
NPEINPUHUMAEMBIX JIEUCTBUN, MPEAOTBPAIIATh
UX;

- paclupeHue  OmbITa  JEATEIbHOCTH
9KOJIOTMYECKON HAIIPaBIIEHHOCTH Ha OCHOBE
3HaHUU 10 PU3UKE.

- chopMUpOBaThH YMEHHUS MPUMCHSITh
MOJIyYCHHBIC 3HAHMS JUISI OOBSICHEHHUS yCIOBHM
MPOTEKaHUs (PU3UYECKUX SBICHUH B MPUPOJIC U
JUISI TPHHATHS NPAKTHYECKUX PCIICHUH B
IMOBCEIHEBHON O KM3HM It OOecIeueHus
0e30macHOCTH TNMpU OOpalieHHuH ¢ OBITOBBIMHU
npuOopaMi W TEXHUYECKHMH YCTPOHCTBaMH,
COXPAHECHHS 3JI0POBbS M COOJIOJICHUS HOPM
OKOJIOTHYECKOTO TIOBEIICHUS B OKPYXKAIOIICH

cpene; IIOHMMAaHHe HE00X0IMMOCTH
IIPUMEHEHUs  JTOCTHIKCHUHI ¢usukn  u
TEXHOJIOTUI JUTS pPalMOHAIBHOIO
MIPUPOJONOIB30BAHUS.
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1.5. KosinuecTBO 4acoB HA OCBOEHHE NMPOrPaMMbl Y4eOHOM U CHUTIIUHBI
MaKcUMalibHas yueOHas Harpyska odydatouierocs 176 yacoB, B TOM 4HcIIe:
oOsi3aTrenpHas ayAWTOpHAas ydeOHas Harpy3ka oOydaromierocss 166 waca, B TOM YHCIC
nabopatopHblie paboThel — 34 yaca. Koncynpranus 2 gaca.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

2.1. O6beM AUCHHUILIMHBI M BUABI Y4eOHO#i paGoThl

Buj yueOHoi1 padoThI O0bem
4acoB
MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 176
O0s13aTes1bHAs Ay IMTOPHAs yueOHas Harpy3Ka (Bcero) 166
B TOM YHUCJIE!
71a00paTOPHBIE 3aHATHS 34
KOHTPOJIbHBIE PAOOTHI 12
ITKD 10
KoHncynpTanus 2
6

Hmozosasn ammecmauus 6 ¢0pM€ IK3amMeHa
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2.2. TemaTu4ecKkuil IJIaH U cofep:KaHue Y4eOHOH TMCHUIIMHBI «DU3UKA»

HaumenoBanmue Conep:xanue y4ye0OHOro MaTepuasa, J1ad0paTopHble U MPAKTHYECKHUE O0bem yacon ®opmupyembie
pa3aesioB U TeM padoThl, MHAMBHUAYAJIbHBIN MPOEKT (eCJIU MPeayCMOTPEHbI) odue u
npogeccuoHaJIbHbIE
KOMIIeTeHIIU U
Conep:kanue y4eOHOT0 MaTepuaJia 2
Beenenue 1. ®usuka — QyHaMeHTaIbHAs HayKa o mpupoje. EcrecTBeHHO-HAYYHBIH 2
Du3UKa 1 METO/IbI METO/1 MIO3HaHUSs, €r0 BOZMOXXHOCTH U TPaHUIbl MPUMEHUMOCTU. DKCIIEPUMEHT U
HAYYHOTI'0 MO3HAHUS TEOpHs B IPOIECCE MO3HAHUS TPUPOIbl. MoenupoBaHue PU3NICCKUX SBICHUI
U mipoiieccoB. Poib sKcriepuMenTa U TEOpUHU B MPOIECCE MO3HAHUS TPUPOIBI. 8112 8;’
®usnueckas BenuunHa. Gusndeckue 3aKoHbl. [ paHULIBI IPUMEHUMOCTH
busnueckux 3akoHOB U Teopuil. [Ipuniun coorserctBus. [lonsatue o
busnueckoit kaptune mupa. [lorpenrtHoctu u3MepeHuit PU3NIECKUX BETHUKH.
3HaueHue GU3MKH MIpH ocBoeHuHu npodeccuii u cneunansHocreit CI10
Pa3znen 1.Mexanuka 12
Coaep:xxanue yueOHOro MaTepuaJia 2
Tema 1.1 1. Mexanuueckoe NIBI)KEHHE U ero BUAbL. MarepuanbHas Touka. CranspHble u 2
OCHOBBI gekmopHvle — Qusuueckue  genudunvl. OTHOCUTEIBHOCTh  MEXaHHUYECKOTO
KHHEMATHH newkenus. Cucrema otcuera. [Ipuniun otHocutenbHocTr [Nanmumes. CrocoOs
onucaHusi JBwkeHusd. Tpaexropus. Ilyre. Ilepememenne. PaBHOMepHOE
npsiMosHetHoe nBrKeHne. CKOpocTh. YpaBHEHUE IBWKEHUs. MTHOBEHHas U OK 01
cpenHsisi ckopocTu. Yckopenue. [IpsMonmHeliHoe IBH)KEHHE € MOCTOSIHHBIM 0K 02
yckopeHueM. JIBukKeHHe ¢ TOCTOSHHBIM YCKOPEHHEM CBOOOTHOTO MaJeHHUS. OK 04
PaBHOMEpHOE [BM)KEHHME TOYKM TIO OKPYKHOCTH, YIJIOBAas CKOPOCTb. OK 05
LleHTpoCcTpeMUTENBHOE YCKOPEHHE. OKO07
Kunemartnka aGCoMIOTHO TBEPAOTO Tela
Conep:xxanue yueOHOIro MaTepuaJia 4
Tema 1.2. 2. OcuoBHag 3amaya quaamuki. Cuna. Macca. 3axosbsl Mexanukd Herotona. Cuitsl B 5

npupose. Cuna TSKECTH U CHila BCEMUPHOTO TATOTEHHUS.

17




HanmenoBanue

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE

O0BbeM yacoB

®opmupyembie

pa3/iesioB U TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM NPeAyCMOTPEHbI) ooure u
npogeccuoHaNbHbIE
KOMIeTeHIUH
OCHOBBI TUHAMHKH | 8 3aKoH BCEMHUPHOTO TAroTeHus. [lepBas kocMuyeckas CKopocTb. JIBHkeHue
maHeT u Maibix Ten Comueuynoiicuctemsl. Bec. HeBecomocts. Cuiibl ynpyrocti. 2
Cunvt mpenus
Conep:kanue y4eOHOT0 MaTepuaJia 6
Tema 1.3. 10 | Umnynsce Tena. UMimyibe cuitbl. 3aKOH COXpaHEHHUs UMITyJIbca. PeakTuBHOE 2
«3aKOHBI nBrKeHne. Mexannyeckasi paboTa u MOIHOCTh. KuHemuueckasn sHepausl.
coXpaHeHHs B Ilomenyuanvnas snepeus. 3aKOH COXPAHEHUS MEXAHUYECKOU IHEPIUU.
MeXaHuKe» 12 2. Pabora cumbl TsKeCTH M CWibl ynpyroctu. KoHcepBaTHBHBIE CHIIBI. 2
[Ipumenenue 3akoHOB coxpaHeHMs. Vcnoip30BaHME 3aKOHOB MEXAaHUKM IS
OOBSICHEHUSI JBM)KEHUS HEOECHBIX Tel M s Pa3BUTUS KOCMHYECKHX
UCCIIEIOBAaHUM,  IpaHUIbl  IPUMEHMMOCTH  KJIACCMYECKOM  MEXAaHHUKH.
IIpaxmuueckoe npumenenue uzuieckux 3HaHULl 8 NOBCEOHEBHOU HCUZHU OJisl
UCNONBL3068AHUSL  NPOCBIX  MEXAHUZMOS8, UHCMPYMEHMO8, MPAHCNOPMHBIX
cpeocma.
14 | Pemenue 3a0au ¢ npogheccuonaibhoil HaNPaeIeHHOCHbIO 2
Pa3nea 2. MoaekyaspHas ¢pusuka. Tepmoannamuka 34
Coaep:xanue yueOHOro MaTepuaJia 10
Tema 2.1. 16 1.OCHOBHbBIE TIONOKEHUS MOJIEKYJIAPHO-KUHETHYECKOH Teopuu. Pa3mepsl M Macca OK 01
«OCHOBBI MOJIEKYJl M aToMoB. bpoyHoBckoe aBrkeHHe. CHIIBI U JHEPTHsS MEKMOJIEKYIIPHOTO OK 02
MOJIEKYJISIPHO - B3auMozielicTBUs. CTpoeHue ra3o00pasHbIX, KUAKUX M TBEPIbIX Tel. VieanbHblil ras. 2 OK 03
KRHCTHICCKOM JlaBnenuerasza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOM TEOPHHU Ta30B. OK 04
TEOpHN» OK 05
18 2. Temmepatypa ® ee wu3MepeHHe. AOCOMOTHBIA HyJdh  TEMIEPATYpHL OK 07
TepmonnHamuueckas mkama Temneparypsl. Temneparypa 3Be3.CKOpOCTH JIBIKEHHS 2
MOJIEKYI ¥ UX U3MEpeHue
20 Ypagnenue cocmoanus udeanvrnozo 2aza. Vzonpoueccsl u ux rpaguxu. Iazoevie 3akonwl. 5

MOJI}IPHa}l 2A30644 NOCMOAHHAA
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE O0bem yacoB d®opmupyemble
pa3/iesioB U TeM padoThl, HTHAMBUAYAJIbHBIH MPOEKT (€CJIH MPEAyCMOTPEHbI) ooure u
npogeccuoHaNbHbIE
KOMIIEeTeHIIH
22 Pewenue 3a0au ¢ npogpeccuonanvroil HanpasneHHOCHbIO 2
24 JlaGopaTopHble 3aHsTHSA: 9
Jlabopamopnas paboma Nel. I3yuenne oHOTO U3 H30IPOLIECCOB
Conep:kanue y4eOHOT0 MaTepuaJia 8
Tema 2.2 26 BHyTpenHss sHeprus cucteMbl. BHyTpeHHss 3Heprus ujaeanbHoro rasa. Padoma u mennoma
«OCHOBBI Kak ghopmot nepedauu snepeuu. Tennoemkocms. Yoenvnaa mennoemxocms. Konmuuectso 2
TepPMOAMHAMHKH» TEIUIOTHL. Ypasnenue mennogozo bananca.
28 [lepBoe Hayasno TepMOAMHAMUKY. ArabaTHbIA mpoLecc. 2
30 Bropoe nauano tepmoaunaMuku. Ilpunyun deiicmeus mennoeoit mawiunsl. Tennogvie 5
osucamenu. KII| mennosozo ogucamens. Xonoounvhvie mawiunsl. OXpaHa npupobl
32 Pewienue 3a0au ¢ npopeccuonanvroil HANPAGIEHHOCHbIO 2
Coaep:xanue yueOHOIro MaTepuaJia 16
Tema 2.3 34 | 1. Ucnapenue u KoHaeHcalus. HachlleHHbI# map u ero cBoicTBa. Adconromuasn
«ArperaTHbie U omHocCUmenvbHan e1axcHocmy 6030yxa. I1pubopsl 115 onpeneneHus
COCTOSIHUS BJIQXKHOCTH Bo3/yXxa. Touka pocsl. Kunenue. 3aBUCHMOCTb TeMIIEPATYpPbI 2
BCIIECTBA 1 KUIIEHUs OT aBieHus. Kputuueckoe cocrosinue Beuectna. Ilepezpemulii nap u e2o
¢a3zoBbie HCROIb306aHUE 6 MEXHUKE.
nmepexoann 36 | XapakTepHCcTHKa )KHIKOTO COCTOSIHHS BemiecTBa. [I0BepXHOCTHBIH cI0i
JKUJKOCTU. DHEPIUsl HOBEPXHOCTHOTO CI0s. bimkHUN nopsioK. 5
Ilosepxnocmnuoe namsaxcenue. Cmauuganue. fenenus na zpanuye HeuoKocmu
c meepovim menom. KanisipHbIE SIBJICHUS.
38 | 3. XapakTepucTuKa TBEpAOTO COCTOSTHUS BenlecTBa. Kpucmannuueckue u
amopgnsle mena. Yupyrue cBOCTBa TBepAbIX Tel. 3akoH ['yka. Mexanuueckue 5

cBoiicTBa TBepAbIX Ten. [ImacTuueckas (octatounas) nedopmanms.
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE O0bem yacoB d®opmupyemble
pa3/iesioB U TeM padoThl, HTHAMBUAYAJIbHBIH MPOEKT (€CJIH MPEAyCMOTPEHbI) ooure u
npogeccuoHaNbHbIE
KOMIIEeTeHIIH
40 | Tennosoe pacwupenue meepovix men u xcuoxkocmeii. Koagppuuuenm
auneitnozo pacuwiupenus. Koygppuyuenm 06vémnozo pacuupenusn. Yuem
pacuiupenusn 6 mexuuke. Ilnagnenue. Yoenonas menioma niaeienus. 2
Kpucrannuzanus. Ilpakmuueckoe npumenenue 6 n06CEOHEEHOI HCUZHU
duzuueckux 3HanUIl 0 C6OIICMEAX 2308, HCUOKOCMEN U MEEPObIX meJl
42 | Pewienue 3a0au c npogheccuoHanIbHOil HANPAGIEHHOCHbIO 2
44 | JlabopaTopHble 3aHATHS:
Jlabopamopnas paboma Ne2 Onpedenenue enaxcnocmu 6030yxa. 2
46 | Jlabopamopnas padoma Ne3 Onpedenenue KoIQuyuenma nosepxHoCmHO20 HAMANCEHUA HCUOKOCHU 2
48 | KourpoJasHas padora Nel «MonekymsipHast pU3rKa U TEPMOTUHAMUAKA 2
60
Pa3zgea 3. DuekTpoauHaMuKa
Conep:xxanue yueOHOro MaTepuaJia 10
Tema 3.1. 50 1. Jnexmpuueckue 3apadvl. JNEMEHTAPHBIN HMEKTPUIECKUH 3aps /1. JAKOH COXPaHeHus 3apaoa. OK 01
«IeKTpHYecKoe 3axon Kynona. Dnexrpudeckas NOCTOsHHAS. DNeKTpUdecKoe noie. HanpsxkeHHOCTh 2 OK 02
[0JTe aneKTprueckoro nous. [punuun cynepnosuuuu nonei. IIpogodnuxu é snekmpuueckom OK 03
none. /luanexmpuxu ¢ ynekmpuieckom none. Ilonapusayua ousnekmpukos OK 04
52 | Pabota cui anextpocrariueckoro nons. [loteniman. Paznocms nomenyuanos. Censzp 5 OK 05
MeHCOy HANPANCEHHOCMBIO U PA3HOCHbIO ROMEHYUAN08 ITEKMPUYECKO20 NOIA. OK 07
54 | Inexmpoemkocmo. Edunuyst snexkmpoemxocmu. Kondencamopol. Coeounenue Kondencamopos
damapeio. Inepeus 3apAHcEHH020 KOHOeHcamopa. JHEPTHS deKTpuueckoro nons. lpumenenue 2
KoHOeHcamopos
56 | Pemenue 3a1a4 ¢ npoeCCHOHATLHON HAMPaBICHHOCTHIO 2
58 JlaGopaTopHble 3aHATHSA: 5

Jlabopamopnas padoma Ne4 Onpedenenue anexmpuueckoii eMkocmu KOHOEHCAMOpPos
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HanmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE
padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM NPeAyCMOTPEHbI)

O0BbeM yacoB

®opmupyembie
odmue u
npogeccuoHaNbHbIE
KOMIIETEHIIMH

Coaep:xxanue yueOHOro MaTepuaJia 24
Tema 3.2. 60 | 1YcnoBus, HEOOXOAUMBIE ISl BOSHMKHOBEHHS U TIOICPKAHKSA dJIEKTPUYECKOTO TOKA.
«IlocTostHHBII Cwuuia Toka U IJIOTHOCTh TOKA. 3akon Oma 01 yuacmka yenu. 3agucumocms
3JIeKTPUYEeCKHUil 971eKMPUYECKO20 CORPOMUGTIEHUA OM MAMEPUANd, OUHbL U NIOWAOU NONEPEUHO20 CeYeHUS 2
TOK» npogooHuKa. 3a6UCUMOCHb ITEKMPUYECKO20 CONPOMUBTEHUA NPOBOOHUKOE O MEMNEPAMYPbL.
Temnepamypnutii ko3gpGuyuenm conpomuenenus. Ceepxnpogooumocms.
62 | Paboma u mowrocms nocmosnnozo moxa. Tennosoe deiicmeue moxa. 3axon Jocoyra—J/lenya. 2
64 | Inexmpoosuscywas cunaucmounura moxka. 3axon Oma 01 nonol yenu. Inekmpueckueyenu. 5
Iapannensvnoeu nociedosamensvhoe coedunenue nposoOHUKOS.
66 | 3axonvt Kupxeoa ons y3na. Coedunenue ucmounuKos 2n1eKmpuiecKkoii Jnepzuu ¢ bamapero 2
68 Pewenue 3a0au ¢ npogheccuonanvHoil HanPaeIEHHOCHbIO 2
70 JlaGopaTopHble 3aHATHSA:
Jlabopamopnas padoma Ne5 Onpedenenue yoenvHo2o conpomusienus npogooOHuUKa. 2
72 Jabopamopnas paboma Ne6 Onpedenenue mepmuteckozo KoIQQuuuenma conpomusieHus meou. 2
74 Jabopamopnas paboma Ne7 Hzmepenue I/[C u 6nympennezo conpomugnenus ucmounuxa moxa. 5
76 Jabopamopnas padoma Ne8 U3yuenue 3axonog nocnedoamensrozo u napainensHozo 9
coeOuneHuil npoeoOHUKO8.
78 Jabopamopnas paboma Ne9 Hccredosanue 3agucumocmu MowHocmu 1amMnsl HAKATUGAHUA OM 2
HANPANCEHUS HA €€ 3aNCUMAX.
80 Jlabopamopnasn pavoma NelO Onpedenenue KII/] snekmponnumxu 2
82 KonTposbHasi padora Ne2 «uiekTpudeckoe moJe. 3aKkoHbI NOCTOSTHHOTO 9
TOKa»
Tema 3.3. Coneprxanue y4eOHOro MaTepuasa 10
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HanmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE
padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM NPeAyCMOTPEHbI)

O0BbeM yacoB

®opmupyembie
odmue u
npogeccuoHaNbHbIE
KOMIIETEHIIMH

«INEKTPUUECKUN TOK
B Pa3JIMYHBIX
cpenax»

84

1. DnexkTpuueckuil TOK B MeTaJlIaX, B 3JIEKTPOJIUTAX, Ta3aX, B BAKyyMe.
Inekmponu3. 3akon Inexkmponuza Papaden. Inekmpoxumuueckui
IKeusanenm. Buowt 2azosvix pazpsaoos. TepMOdIEKTPOHHAS IMUCCHSL.
[Tna3zma.

86

Buowi 2azoevix paspados. TepmosnekTponHas smuccus. [lnazma.

88

2. Ynekmpuueckuit mok 6 noiynpoeoonukax. CoocTBeHHasi M IpUMeCcHast
npoBoaumMocTtu. P - n nepexon. Ilpumenenue noaynpoeooHuKos.
Ilonynpoeoonukossie npuodopbol.

90

Pewenue 3a0ay ¢ npogheccuonanvhoil HanpagIeHHOCHbIO

92

JlaGopaTopHblie 3aHATHSA:

Jlabopamopnas paboma Nell Onpedenenue n1eKmpoxXumuyeckozo IKeUsA1IEHMA MO

Tema 3.4.
«MaraurTHoe 1moJie»

Coaep:xxanue yueOHOro MaTepuaJia

94

1.

BekTop MHIYKIMKU MarHUTHOTO NoJid. HanpsiykeHHOCTh MarHUTHOTO MOJIS.
JlelicTBME€ MAarHUTHOTO TOJIS HA NPSAMOJIMHENHBINA TPOBOAHUK C TOKOM.
B3zaumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa.
MaruutHslif moTok. PaGoTta o nepemenieHno IpoBOJIHUKA C TOKOM B
MardHuTHOM IIOJIE.

96

JleiicTBrEe MarHUTHOTO MOJISl Ha ABWXKYIuiics 3apsa. Cuna Jlopenya.
Ilpumenenue cunvl Jlopenya. Onpenenenue yaeabHoro 3apsana. Macnummnule
ceoiicmea gewjecmea. Maznumnas nponuyaemocms. ConHeyHas
AKTUBHOCTH U €€ BiIHsHUE Ha 3eMit0. MarHuTHbie OypH.

98

Pemenue 3aga4 ¢ npo¢ecCHOHAIBLHON HANPABJIEHHOCTBIO

Tema 3.4.

Conep:xanue yueOHOro MaTepuaJia

10
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE O0bem yacoB d®opmupyemble
pa3/iesioB M TeM PadoThl, HHAUBUAYAJIbHBII MPOEKT (ec/Iu MpeaycMOTPEHbI) ooure u
npogeccuoHaNbHbIE
KOMIeTeHIUH
«OnextpomaruutHas | 100 | 1.Menenue snexkmpomacnumnon undykyuu. llpasuio Jlenna. 3akon
WHTYKIUSDY AJIEKTPOMATrHUTHON UHAYKIUU. Buxpesoe snekmpuueckoe none. 3J1C naaykuumn 2
B JBMKYIIMXCS TPOBOJIHUKAX.
102 | Asnenue camounoykyuu. Hnoykmusnocmo. Inepzus MazHummozo noJis moka 5
B3anmocBs3b 271EKTPUYECKUX U MAarHUTHBIX MOJIeH. DIEKTPOMarHUTHOE ToJIe
104 | Pewenue 3a0au c npogpeccuonanbhoil HanPagIeHHOCHbIO 2
106 | JlaGopaTopHble 3aHATHSA:
Jlabopamopnasa paboma Nel2 H3yuenue agnenusn sneKmpomMazHumHon uHOyKyuu
108 | KonrTpouabHas padora Ne3 «MarHuTHoe noJie. JJIeKTPOMATHUTHASA 2
HHIYKIUS»
Paszneua 4. Kosre0anusa 1 BOJIHBI 18
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJia 4
«Mexannueckune 110 | 1. KonebarenpHoe nemxenue. ['apmonnveckue xkonedanusi. CBoOOHbIC
KoJIeOaHus U MexaHuuyeckue konebanus. [IpeBpaiienue sHepruu npu KojaedareaIbHOM OK 01
BOJIHBID» nBikeHnn. CBOOOHBIC 3aTyXaloNMe MEXaHUIECKUE KOJIeOaHusl. 2 OK 02
Marematunyeckuii MassTHUK. [Ipy>KUHHBINA MasTHUK. BeIHYXICHHBIE SE 82
MexaHu4deckue kojedanus. Pezonanc OK 07
112 | 2. . IlonepeyHble U MPOAOIBHBIC BOJHBI. XapaKTEPUCTUKU BOJHBL 3BYKOBBIE 5
BOJIHBL. YIIBTPA3BYK H €r0 IPUMEHEHNE
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJia 14
JiekTpoMaruuTHbie | 114 | 1. CBoOomHBIC dIIeKTpOMarHUTHEIE KoseOanus. [IpeBpamnienne sHepruy B
KOJIe0aHHUS U BOJHbBI KosiebarenbHOM KoHType. @opmyna TomcoHa. 3aTyxatomue 3eKTpOMarHUTHbIE 2

KoJIeOaHHSI. FeHepaTop HE3aTyXaroUnX 3JICKTPOMAarHuTHBIX KOJICOAHHMIA.
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE O0bem yacoB d®opmupyemble
pa3/iesioB U TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM NPeAyCMOTPEHbI) ooure u
npogeccuoHaNbHbIE
KOMIIEeTeHIIH
116 | 2. BeiHyX/I€HHbIE dNeKTprueckue Konedanus. Ilepemennstit mok. I'enepamop
nepemennozo moka. Emxocmuoe u undykmuenoe conpomueéneHus 5
nepemennozo moka. Akmuenoe conpomuenenue. 3akon Oma ona
INEeKMPU1eCcKoll Uenu nepemennozo moka.
118 | Paboma u mowgnocms nepemennozo moka. Pezonanc ¢ snekmpuueckoii uenu.
Tpancghopmamopwt. Toxu evicokoui uacmomot. Ilonyuenue, nepeoaua u 2
pacnpeodenenue IneKmpoIHepuu.
120 | 3. DiaeKTpOMArHUTHOE IMOJIe KaK 0COOBI BHI MaTepUH. DICKTPOMArHUTHEIC
BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHbIX BOJIH. Bubpartop I'epria. OTKphITHII 5
kosebaTenbHbIi KOHTYp. M300perenue paano A.C. [lonoseiM. [Tonstue o
panuocssizu. [punuun paguocsszu. [IpuMeHenne 31eKTpOMarHUTHBIX BOJIH.
122 | Pewenue 3a0au c npogheccuonanvHoii HaNPaAGIEHHOCHIbIO 2
124 | JlaGopaTopHble 3aHATHSA: 5
Jlabopamopnas paboma Nel3 Hzyuenue pabomet mpancpopmamopa
126 | KonTpoabHas padora Ne 4 «Konebanus 1 BOJTHBI» 2
Pazgen S. Ontuka 20
Tema 5.1 Copepxanue yueOHOro MmaTepuasa 8
IIpupona cBera 128 |1. Toueunslit ucTouHUK cBeTa. CKOpocmb pacnpocmpanenus céemda. 3aKOHbl OK 01
ompasicenusn u npenomnenusn céema. COIHEUHbIE U TYHHbIE 3aTMEHUS. 2 OK 02
ITpunnun I'tolirenca. Ilonnoe ompasicenue. OK 04
130 | 2. JIunzsl. [locTpoenue nzodpaskeHus B auH3ax. Popmysna TOHKOH JIMH3BL. OK 05
VYBenuuenue nuH3bL 7123 Kak onTudeckas cucrema. Onmuyueckue npuoopel. 2
Teneckonsl. Cuna céema. Oceewyénnocms. 3aKOHbL 0CEEULEHHOCIU
132 | Pemenue 3a0au ¢ npogheccuonaibhoil HanpasIeHHOCHbIO 2
134 | JlaGopaTopHble 3aHSITHS: 5

Jlabopamopnas paboma Nel4 OnpeneneHue moka3aTesst MPeTOMISHHs CTeKIIa
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE O0bem yacoB d®opmupyemble
pa3/iesioB U TeM PadoThl, HHAUBUAYAJIbHBII MPOEKT (ec/Iu MpeaycMOTPEHbI) o0wme n
npogeccuoHaNbHbIE
KOMIeTeHIUH
Tema 5.2 BostHoBbIE Copepxxanue yueOHOIro MaTepuasa 10
CBOIICTBA CBeTa 136 | 1. UnTepdepenmus cBeta. KorepeHTHOCTH CBETOBBIX Jiydeld. IHTepdepennus B
TOHKMX IueHKaX. Konbia HeroToHa. Mcnonp3oBanue UHTEpQEpEeHIIMN B HAYKE U
TexHuke. Jludppakuus ceera. Judppakuus Ha enu B MapajuleiabHbIX JTydax. 2
Judpakuuonnas pemerka. [lonsgpusanus nonepeunsix BosH. [lomaspuzanus
cBera. /[BoitHoe nyuenpenomienue. [lomsgpouasr.
138 | 2. ducnepcus ceera. Buabl n3nydennii. Buabl criektpoB. CIEKTPBI UCITYCKAHHS.
Crnexrpsl nornomeHus. CnekrpaibHblii aHanu3. CeKTpaabHbIE KJIACChl 3BE3/. 5
ViberpaduoneroBoe usnyuenue. Hugppaxpacnoe usnyuenue. PeHTTCHOBCKHE
ayuu. X npupoza u coiictsa. [lIkana 3eKTpoMarHuTHBIX U31y4EeHUN
140 | JlaGopaTopHble 3aHATHSA:
Jlabopamopnas paboma Nel5 OnipesieneHune 1I1HbI CBETOBOM BOJHBI 2
TIOMOLIBIO TM(PPAKLIMOHHON PEIIETKH.
142 | Jlabopamopnas paboma Nel6 HabmroieHue CIUIOMIHOTO ¥ JIMHEHYATOTO CIIEKTPOB 5
144 | KonrpoasHast padora Ne 5 «OnTuka» 2
Tema 5.3 Copepxanue yueOHOro Mmarepuasa 2
CnenuanbHas 146 | 1. [IBmwxkeHHe cO CKOPOCTHIO cBeTa. [locTynaTsl TeOpUM OTHOCUTEIHLHOCTH U
Teopus clencTBUS U3 HUX. IHBapMaHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe. 4
OTHOCHTEIbHOCTH OHeprusg 1nokosi. CBs3b MacChl U IHEPTUH CBOOOJHON YaCTUIIBI. DIIEMEHTHI
PENATUBUCTCKON THHAMHUKH
Pa3nes 6. KantoBas pusuka 10
Tema 6.1 Coaep:xanue yueOHOro MaTepuaJia 4
KBanroBas ontuka | 148 | 1. KsanToBas runore3a [lnanka. TemioBoe uznyuenue. KoprnyckymnsapHo- ) OK 01
BOJTHOBOW Tyann3M. @otonsl. ['unoresa ae bpoiss o BOJHOBBIX CBOWCTBAaX OK 02
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HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE O0bem yacoB d®opmupyemble

pa3iesioB H TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM NPeAyCMOTPEHbI) o0wme n
npogeccuoHaNbHbIE

KOMIICTCHIUU

gactull. CooTHOIIEHHE HeompenerneHnocTel [ eiizenOepra. [laBnenue ceera. OK 04
Xumunyeckoe aeiicrBue cBera. Onbitel I1.H.JIe6enena u H.J1.Basuosa. OK 05

150 | 2. @omorppexm. Ypaenenue Jitnumeiina ona pomorghghexma. Brnewinuii OK 07
domornekmpuueckuit yghgpexm. Buympennuii pomosrgpghexm. Tunwi 4
domornemenmos. Ilpumenenue pomorghghexma

Tema 6.2 ®usuka Conep:kaHue y4eOHOT0 MaTepuasia 6

aroMa 4 atoMHOro | 152 | 1. Pazurtue B3rIisi10B Ha CTPOCHUE BelmiecTBa. MoJienu CTpoeHuUs aTOMHOTO siIpa.

aapa 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpOaa. SnepHas MOJENb aToMa.
Omnsitel 3.Pe3epdopaa. Monens aroma Bogopona no H.bopy. KBantossie
noctynatel bopa. Jlazepwi. PannoakTMBHOCTb. 3aKOH paJiIMOAKTUBHOIO pacnajia.
PannoaktuBHble peBpaiieHus. CriocoObl HAOMIOIEHUS U PETUCTPALIUU
3apshKeHHbIX yacTuil. DPdext BaBunosa — UepeHnkona.

154 | 2. Ctpoenue atoMHOTO sifipa. JleeKT Macchl, SHEPTHUS CBSI3H U yCTOWYHBOCTD
aTOMHBIX sifiep. AnepHeie peakiuu. Aoepuasn Inepeemuka. IHEPTETUUCCKUI
BBIXO/I SIIEPHBIX peakuuii. IckyccTBeHHast palnOaKTUBHOCTD. J{eleHne TsSKeIbIX
anep. Llennas sinepHas peakuus. Ynpasisemas HenHas peakuus. SaepHbiit 2
peakrop. TepmosiaepHblit cuHTe3. DHeprus 3Be3 ). [loyueHune paguoakTHBHBIX
U30TOIOB U UX NMpUMeHeHue. bruonornyeckoe neiicTBrue paanoakTUBHBIX
U3Iy4eHUH. DIeMEeHTapHbIe YaCTHIIbI

156 | KonTpoannasi pa6ora Ne 6 «KBaHToBasi pusuka» 2

Paznen 7. Ctpoenue Beenennoii 6

Tema 7.1 Ctpoenne Conep:xxanue yueOHOro MaTepuaJia

Conneunoit 158 | 1. ConHeyHas cucTema: IUIAaHETHI U Majble Tena, cucteMa 3emisti—JIyHa 9 OK 01
CHCTEMBI OK 02

Coaep:xanue yueOHOro MaTepuaJia 4 OK 03
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O0beM yacoB ®opmupyembie

HaunmenoBanue Coaeprxanue yueOHOro MaTepuasa, JabopaTopHble M NPAKTHYECKHE
pa3/iesioB U TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (ec/IM NPeAyCMOTPEHbI) o0wme n
npogeccuoHaNbHbIE
KOMIIeTeHIIHH
Tema 7.2 DBoyronust | 160 | 1. Crpoenue u 3Bomonus Connna u 38€371. Knaccudukarms 38€31. 3BE3/161 1 OK 04
BeelleHHoibi MCTOYHUKH UX SHEPTUH. 2 OK 05
["anaxktuka. CoBpeMeHHbIE NTPEJICTABICHHS O CTPOSHUH U 3BONIOIMK Beenennoi OK 07
162 | JlaGopaTopHblie 3aHATHSA:
2
Jlabopamopnas paboma Nel7. Vizydenue KapThl 3B€31HOT0 Heba

IIpomMe:kyToUHasi aTTeCTALUS: IK3aMeH

176(166 ayx.)

Bcero:
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3. YCJIOBUSA PEAJIU3ALIMUA ITPOT'PAMMBI JTUCHUATIINHBI

3.1. TpeOoBaHNsi K MUHMMAJIbLHOMY MaTepUAJbHO-TEXHUYECKOMY OOecniedeHuro Peann3zanms
IporpaMMbl JAMCHUMIUIMHBL TpeOyeT Hanmuuusi ydeOHoro kaOuHera ¢usuku. OOOpymoBaHHE
y4aeOHOro KabuHeTa:
Kabuner ocHamieH MeOemnbio s

— opraHm3aiuu pabodyero Mecra npernoaaBaTens;

— Opranmzaiuy pabo4nx MeCT 00yJaroIInXCs;

— PalMOHAIBHOTO pa3MelIeHUs U XpaHEeHUs yueOHOro 060pyI0BaHNUS;

— OpraHM3alliy UCII0JIb30BAHUS alllapaTyphl.
KaGunet ocHamien o00opynoBaHueM AJisl IPOBEACHUS J1aOOPATOPHBIX U MPAKTUYECKUX PadoT.
TexHuueckue cpeicTBa 00y4eHus:

—  MYJIbTUMEIUNHBIN KOMIUIEKC.

B xabunere HaxoauTCs:
— macmnopT kabuHera;
—  y4eOHO-METOIMYECKHI KOMILJIEKC TUCIHUILUIMHBI « DU3HMKaY, BKIIOUAIOIIHUMA
pabouyro mporpammy aucuuruinHbl, KMMBpI, TexHoiornueckue KapThl
YpOKOB, Yy4yeOHble mocoOus U y4eOHO-METOIUYECKHE pa3pabOTKH,
KapTOUYKU-UH(POPMATOPHI;
— KOMIUIEKT METOAMYECKOH JIUTepaTyphl AJis IPernoaBaTelis, BKIIOYAIOIIUi
KypHanbl: «DuU3KKa B IIKOJIEH.
3.2. UndopmaunonHoe odecriedeHue 00ydeHust
IlepeyeHb pekoMeHyeMBbIX Y4eOHBIX H3IAHUH, JONOJHUTEIBHON JUTEPATYPHI
OcCHOBHBIE HCTOYHUKHU:
1. Mskumes, I'. f., Byxosues, b. b., Corckuii, H. H. / ITon pen. ITapdentreBoit H. A. ®usuxa.
Yueonuk st 10 k. — M.: U3narensctBo «IIpocBemnienne», 2019. — 416¢.
2. Msxumes, I'. 5., byxosues, b. b., Uapyrun, B.M. / Ilox pen. [TapdentreBoit H. A. ®usuka.
Vuebnuk ms 11 k. — M.: U3parensctBo «lIpocBemenue», 2019. — 399c.
JlononHuTEIbHBIE UICTOYHUKH:
3. Omutpuena, B. ®. ®usuka mis npodeccuil U CrEeNUaTbHOCTEH TEXHUYECKOTO MPOQuIIs:
yueOHUK 17151 00pa3oBaTeNbHBIX YYPEXKIEHUH HAYalbHOTO U CpeIHEro mnpodeccuOHAIbHOTO
obpa3zoBanus / B. @. [Imutpuesa. — 2-e u3 ., crep. — M.: 3naTenbekuii ieHTp «Akagemusi», 2019.
-448 c.
Ilepeuens UHTEpHET-pECypcoB:
1. Enunas komnekuus UQpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum gocrtyma: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (nara obpamenus: 29.08.2022);
2. KM-mikona. — Pexxum noctyna: http://www.km-school.ru/(nara obpamenus: 29.08.2022);

3. OTtkpbITas buzmka. — Pexxum JIOCTYyTIA: http://www.physics.ru/courses/
op25part2/design/index.htm (gara o6pamenus: 29.08.2022);

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

5. Poccwuiickast anexkTpoHHas mkoia — Pesxxum moctyma: http://www.resh.edu.ru/(nara oOparmeHus:
29.08.2022);

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

7. ®UIIA (BIIP 11 xnacc) — Pesxxum gocryma: http://www.fipi.ru /(matao6pamenus: 29.08.2022);

OneKkTpoHHBIM yueOHWK — Pexum pocryma: http:// www.physbook.ru/(nata oOpareHus:
29.08.2022).

4, KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS IUCHUITJIUHBI
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Kon u HaumeHoBaHue
¢opMmupyemMbIX KOMNIETEHIMIH

Pasznen/Tema

Tun omeHoYHbIX
MeponpHATHI

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npodeCCHOHATLHON
JeSTEIbHOCTH
MPUMEHUTEIHHO K
Pa3TMYHBIM KOHTEKCTaM

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.
Tembr 4.1.,4.2. Pazgen 5.
Temser 5.1.,5.2.,5.3. Paznen
6. Temsur 6.1., 6.2. Pazgen 7.
Temsr 7.1., 7.2.

OK 02. Ucnonp30Bath
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIN3a U
WHTEpIpeTai nHHOpMaUU
1 “H()OpMAITMOHHBIC
TEXHOJIOTHH JJISI BBIOTHEHHUS
3a/1a4 mpoeccHoHaIbHOM
JESITEILHOCTH

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

OK 03. ILitanupoBats u
pealn30BBIBATH COOCTBEHHOE
npoeCCHOHATILHOE U
JUYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEICKYIO
JeSITeIILHOCTD B
npodeccuoHanbHOU chepe,
WCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2.,
2.3. Pazgen 3. Temn1 3.1.,
3.2.,3.3.,34.,3.5. Paznen 7.
Temsr 7.1., 7.2.

OK 04. DdpdexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH/1e

Pasgen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsr 2.1., 2.2.,
2.3. Pazgen 3. Temnr 3.1.,
3.2.,3.3.,3.4.,3.5. Pazaen 4.
Temor 4.1.,4.2. Pazgen 5.
Temnr 5.1.,5.2., 5.3. Pazgen
6. Tems1 6.1., 6.2. Pazgen 7.
Temsr 7.1., 7.2

OK 05. OcyiecTBasiTh
YCTHYIO ¥ IUCbMEHHYIO
KOMMYHMKAIUIO Ha
roCylapCTBEHHOM SI3bIKE
Poccuiickoit ®denepanuu ¢
Y4ETOM OCOOCHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

Pasgen 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. Pazaen 4.
Temor 4.1.,4.2. Pazgen 5.
Temnr 5.1.,5.2., 5.3 Pazgen
6. Temer 6.1., 6.2. Pazgemn 7.
Temsr 7.1., 7.2.

OK 07. CoxnelicTBOBaTHL
COXPaHEHUIO OKpYKaroIei
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUSI 00
HU3MCHCHHUU KJInMara,
TIPUHIIHAIIBI OEPEKITNBOTO

Pazgen 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.,34., 3.5 Paznen 4.
Temer 4.1.,4.2. Pa3gen 6.

- YCTHBIH OIpOC;

- (hpOHTANIBHBIN OIIPOC;

- OIICHKA KOHTPOJBHBIX
paboT; - HaOroIeHUE 32
XOJIOM BBITTOJTHEHUS
nabopaTopHBIX padoT;

- OIICHKA BBIITOJIHEHUS
n1abopaTopHBIX padoT;

- OIICHKA MTPAKTUYECKHUX
paboT (perieHus
Ka4eCTBEHHBIX, PACUCTHBIX,
npoeCcCHOHATBEHO
OpPHECHTHUPOBAHHBIX 3a71ay);

- OIICHKA TECTOBKIX 3aJIaHUIM;
- HaOJIIOJICHHE 32 XOJIOM
BBITTOJTHEHHS
WHIMBUAYaIbHBIX IPOCKTOB
Y OIICHKA BBITIOJTHEHHBIX
IPOCKTOB;

- OIICHKA BBIIOJIHCHUS
JIOMAITHUX CaMOCTOSITEIbHBIX
pabor;

- HaOJIIOIEHHUE U OIICHKA
peleHus Kerc-3a1ay;

- HaOJI0/IEHNE U OIIEHKA
JIETIOBOM UTPHI;

- 9K3aMeH
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MPOMU3BOJICTBA, 3 (HEKTUBHO
JIECTBOBAThH B
Ype3BhIYAITHBIX CUTYAIHIX

Temsr 6.1., 6.2. Pazgemn 7.
Temsr 7.1., 7.2
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Dopmbl oyeHKU pe3yTomamueHOCMU 00yUeHUA .
nAMUOANTbHAS, HA OCHOBE KOMOPOU 8bICMABIAEMC UMO208Asl OYEHKA.

Memoowvt ouenku pezynomamog o0yuenus oucyuniunvl « Duzuxkay:

UMo208as OYeHKa No OKOHYAHUU U3VUEHUsI 8bICIABIAEMC s HA OCHOBAHUU 3AYEMHOU C YUemoM
meKywell ycneeaemoCcmu U 8blNOJIHEHHbIX 1A00PAMOPHLIX pabom.

OneHKAa 0TBETOB YYALIINXCS

KonuuecTBeHHbIE OTMETKH 32 YPOBEHb OCBOCHHUSI Kypca, IPEIMETa BHICTABIISIIOTCS B
COOTBETCTBUU C OaIbHON CHCTEMOI OLIEHUBAHUS: «2%» - HEYJOBJIETBOPUTEIBHO, <3 -
YIOBIIETBOPUTENIBHO, «4» - XOPOIIO U «5)» - OTIUYHO.

Ounenka «5» CTaBUTCA B TOM ClIy4ae, €CIIM y4alUics IOKa3blBacT BEPHOE IOHUMAHUE
(u3MYECKON CYIIIHOCTH pacCMaTpUBAaEMBbIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUIA, a
TakK >ke IpaBUIbHOE onpeaeaeHne GU3NIECKUX BEJIMUUH, UX €UHULL U CIOCOO0B U3MEPEHMUSL:
NPaBUJIHHO BBIMIOJTHIET YEPTEKH, CXEMBI U TPa(QHKH; CTPOUT OTBET IO COOCTBEHHOMY IJIaHY,
COIIPOBO’K/AET PaccKa3 COOCTBEHHBIMU IPUMEPAMH, YMEET IPUMEHSTh 3HaHUS B HOBOU
CUTYAallMH IIPY BBIITOJIHEHUH IIPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTD CBSI3b MEKIY
M3Yy4aeMbIM U paHee U3YyYEHHBIM MaTEpUaAJIOM 110 KypCy aCTPOHOMHUH, @ TAKXKE C MaTepralioM,
YCBOEHHBIM IIPHU U3YYEHUH IPYTUX MPEIMETOB.

OneHka «4» CTaBUTCS, €CIIM OTBET YyUEHHKA YIOBJIECTBOPSET OCHOBHBIM TPEOOBAHUIM Ha OLIEHKY
«5», HO /1aH 0€e3 UCIOJIb30BaHUS COOCTBEHHOIO IUIaHa, HOBBIX IPUMEPOB, 0€3 IPUMEHEHHUS
3HaHUN B HOBOM CUTYalluHu, 6€3 UCII0Ib30BaHMsI CBSI3€H C paHee U3yUEHHBIM MaTepUaioM U
MaTepuaoM, YCBOCHHBIM IIPY U3YYEHUU AP. IPEAMETOB: €CIIN yYalUNCs TOMyCTUII OJHY
OIIMOKY UM He OoJiee IByX HEJOUETOB U MOXKET UX UCIIPaBUTh CAMOCTOATEIBHO WIIH C
HEOOJIBIION MTOMOIIBIO YUUTEIS.

Onenka «3» CTaBUTCA, €CIU YJalMics IPaBUIBHO TOHUMAET (PU3HUECKYIO CYLTHOCTb
paccMaTprUBaeMBIX SIBIICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTACIIBHBIE POOEITHI B
YCBOEHHH BOIPOCOB Kypca (PU3MKH, HE MPENSATCTBYIOUINE JaTbHEHIIIEMY YCBOCHHIO BOIIPOCOB
IPOTPAMMHOTO MaTepHalia: yMEeT MIPUMEHSTh ITOTydeHHbIE 3HAHHUS TIPU PEIICHUH TPOCTHIX
3aJa4 C UCIOJIb30BaHUEM T'OTOBBIX (POPMYII, HO 3aTPYAHSAETCS MPH PEeILICHUH 3ajiay, TPeOyromux
npeoOpa3oBaHMs HEKOTOPBIX (PopMyI, JOMYCTUI HE Oosiee OHOM rpy0oil OMMOKH U IBYX
HelouéToB, He Oosiee o/iHON IpyOoit M 01HOM HerpyOoit ommOKkH, He 6oee 2-3 HerpyObIxX
OIIMOOK, OTHON HErpyOOi OIINOKY U TPEX HEJOUETOB; TOMYCTUI 4-5 HETOUETOB.

Onenka «2» CTaBHUTCA, €CIIN y‘IaHII/II\/’ICﬂ HEC OBJIaAC]I OCHOBHBIMHU 3HAHHUAMU U YMCHUSAMHU B
COOTBCTCTBHH C Tpe6OBaHI/I$IMI/I IporpaMMbl U JOITYCTHUIL 0oJIbIIIE OMMOOK U HEJ0YETOB UEM

HEOOXOINMO IS OLIEHKH «3».

OueHkKa KOHTPOJILHBIX PA00T

OneHka «5» cTaBUTCS 32 pabOTYy, BBIMOJHEHHYIO MOJTHOCTBHIO 0€3 OMMOOK U HEIOYETOB.

Onenka «4» cTaBUTCS 32 PaOOTY BBIMOJTHEHHYIO TIOJHOCTHIO, HO TPU HAJIMYKH B HEl He Ooee
OJTHOY TpYyOOi U OHOM HETrpyOOU OITMOKY U OJTHOTO HeouéTa, He OoJee TPEX HEOUETOB.
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Ouenka «3» cTaBUTCS, €CIIM YYEHUK IIPABUIIbHO BBIIIOJIHWI HE MeHee 2/3 Bcel paboThl Win
JOITyCTHII He OoJiee 0/1HOM rpy0oii OMMOKH 1 ABYX HE0UETOB, HE OoJiee OJHOU TpyOoit
OIMOKHU M OJTHOM HerpyOo# omuOKH, He 00Jiee TpeX HerpyobIX

OmMOOK, OJHOW HEerpyOoil OmMOKM M TpeX HEIOUYETOB, NMPH HATUYWH 4 - 5 HEAOYETOB.

Onenka «2» CTaBUTCA, €CIH YUCIIO OIMNOOK U HEJOYETOB MPEBBICHIIO HOPMY ISl OLIEHKHU 3 WK
MIPaBUJILHO BBIMIOJHEHO MeHee 2/3 Bcel paboThI.

OneHka J1adopaTopHbIX PadoT

OneHKa «5» CTaBUTCS, €CIIM yUYAIIUICS BBITIOTHSAET paOboTy B IOJIHOM 00bEME C COOTIOACHIEM
HE0OXOIUMOI MOCIIEI0BATEIHLHOCTH IPOBEACHHS ONBITOB U HU3MEPEHUI; CAMOCTOSITENILHO U
palMOHATILHO MOHTHPYET HEOOX0IMMOE 000PYI0BAaHHE; BCE OIBITHI TPOBOJIUT B YCIOBHAX H
peXHUMax, 00ecIeynBaIOLIUX MOIyY€HUEe TPABIIBHBIX PE3YJIbTAaTOB U BBIBOJIOB; COONIOAAET
TpeOoBaHUs MpaBUII OE30MACHOCTH TPY/IA; B OTYETE MPABMIIBHO U aKKYPATHO BBIMIOJHSET BCE
3anucy, TaOJIHIIbl, PUCYHKH, YEPTEKH, IpaQUKH, BBIYUCICHUS; TPABUIIBHO BBITIOJIHACT aHAIN3
IIOTPEUIHOCTEM.

Ouenka «4» CTaBUTCS, €CJIM BBIMOJIHEHBI TPEOOBAHUS K OIIEHKE «5» , HO OBLIO JOIMYIICHO JBa -
TpH HeJoueTa, He OoJiee OHON Herpy0oii OMMOKK U OJJHOTO HEJJOUETA.

OI[EHKa «3» CTaBHUTCA, CCIU pa60Ta BBIINIOJIHEHA HE IIOJIHOCTBIO, HO 00BeM
BBIIIOJITHCHHOH YacTH TAaKOB, IIO3BOJCT IMOJYYUTH IIPABUJIBHBIC PE3YJIbTATbl MW BBIBOJbI:
€CJIM B XOAC IIPOBCACHUA OIIbITa U I/ISMepCHI/Iﬁ ObLTH AOIIYIICHbI OIIIHOKHU.

OI[EHKa «2» CTaBHUTCA, CCIU pa60Ta BBLIIOJIHEHA HE IIOJHOCTBIO H 00BEM
BBIIIOJIHCHHOM YacTu pa60T1>1 HC NIO3BOJIAACT CACIIATh NPAaBUJIbHBIX BBIBOAOB: €CJIN OIIBITHI,
HU3MCPCHUA, BBIYHUCIICHUA, Ha6J'II-OI[eHI/I$I IMPOU3BOJUIINCH HCIIPABUJIBHO.

Bo 6cex cnyuasx oyenka chudcaemcsi, eciu y4eHuk He coonooan mpebosanus npasuil
beszonachocmu mpyoa.

Ouyenka mecmogvix pabom yuauwjuxcs

«5» - 85% - 100%

«y» - 65% - 84%

«3» -41% - 64%

@2»-21% - 40%

«1» - 0% - 20%

Ilepeuenv omuook:

I'pyovie omuoku

e Hesnanme omnpeneneHuid OCHOBHBIX TMOHSTHM, 3aKOHOB, MPaBUJ, MOJIOKEHUN TEOpHH,
dbopMyi, OOIIEIPUHATHIX CHUMBOJOB, OOO3HA4YeHUS (U3HUECKUX BEIUYUH, EIUHHILY
HU3MEpEHHUS.

e HeyMmeHue BBIIENATH B OTBETE IIaBHOE.

e HeyMmenue npuMeHSTh 3HAHUS IJIS PEIICHUS 33[a4 U OOBSCHEHHS (PU3UYECKHX SIBICHHIA,
HENPABWILHO C(hOPMYITHpPOBAaHHBIC BOTIPOCHI, 3a/IaHHSI WM HEBEPHBIC OOBSICHEHUS X0J1a MX
pelleHus, He3HAHUE TPUEMOB PEIIeHHUs 3a7ay, aHAJOTHYHBIX paHee PEIIeHHBIM B KJacce;
OIMOKH, IMOKA3bIBAIOIINE HEMPABUILHOE TIOHWMMAHUE YCIIOBHUS 3a7aud WM HETPaBHILHOE
HCTOJKOBAHUE PEIICHMUS.

e Heymenue yuTaTh ¥ CTPOUTH TpadUKH U IPUHIATTHATBHBIE CXEMBI

32



Heymenue noarotoButh K paboTe YCTaHOBKY WM JJabOpaTopHOE 000pyI0BaHHE, IPOBECTH
OIIBIT, HEOOXOIMMBIE PACUEThl WJIM MCII0JIb30BaTh I10JIyUYE€HHbIE JAaHHBIC [ BEIBOJIOB.
HebOpexHnoe oTHOIICHHE K 1a00paTopHOMY 000PYIOBAHUIO U U3MEPUTEILHBIM PUOOPAM.
Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO TpUOOpa.

Hapymenue tpeOboBanuil mpaBui 0€301acHOro Tpy/a IPpHU BHINOIHEHUH SKCIIEPUMEHTA.

Heepyovie outuoku

Herounoctn (opMynupoBOK, OmpesesieHHid, 3aKOHOB, TEOPHUH, BBI3BAHHBIX HEIOJHOTOM
OTBETa OCHOBHBIX TPU3HAKOB  oOmpeaesieMoro moHatus. OmnmOKW, BbI3BaHHBIC
HECOOTIOICHUEM YCIIOBUH MPOBEACHUS OTBITA WJIA U3MEPEHUIA.

OmmoOKyu B yCIOBHBIX 0003HAUCHUSIX HA MPUHIMITHAIBHBIX CXEMaX, HETOYHOCTH YEPTEXKEH,
rpaduKoB, CXEM.

[Tpomyck wiM HETOYHOE HATMCAaHNE HAUMEHOBAHUH €TUHUI] PU3NICCKUX BEITHUYMH.
HepanuoHanbHbIid BEIOOP X0/1a pEIICHUsI.

Heoouemut

HepanuonanbHble 3anmucu NpU BBIYMCICHHUAX, HEPALMOHAJBHBIC MPHEMbl BBIYHCICHUH,
peoOpa3oBaHuil U pelIeHUs 3a/1a4.

Apudpmernyeckue OMMOKH B BBIYUCICHHAX, €CIM ATH OIIMOKM TPyO0O HE HCKAKAIOT
pEaNbHOCTH MMOTYYEHHOTO pe3yibTaTa.

OTnenbHbIE MOTPEUTHOCTH B (POPMYITHPOBKE BOIPOCA WIIH OTBETA.

HebpexHoe BbIOIHEHNE 3aMuceil, YepTexkeit, cxeM, rpadukos.

Opdorpaduueckre U MyHKTYaIIHOHHBIE ONTHOKH
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