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1. MMACHOPT PABOYEM ITPOI'PAMMBI JUCIIAITJINHBI
«Duzuka»

1.1. Ob6saacTh NPpUMeEHEeHHUs TPOrPAMMBI

PaGouas mnporpamma gucuuiuinHel «®usuka» sABISeTCs 00S3aTENBHOW  YaCThIO
IpOTpaMMBbl MOATOTOBKH crieruanictoB cpennero 3BeHa (IIIICC3) no cneumansnoctu 09.02.09.
Beb-pa3paboTka u peanusyercs Ha 1 Kypce.

1.2. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOW mpodeccHoHAIBLHOI 00pa3oBaTeibHOM
NMPOrpaMmblI

Ousuka sBiIseTCs NPOGUIBHON TUCIHUILTHHOM 00111e00pa30BaTENILHOTO  [UKJIA
MPOrpaMMBbl TTOATOTOBKH CIICIIMATMCTOB CPEIHEr0 3BEHA IO CHCIHATBHOCTSAM TEXHHYECKOTO
npoduist Ha 6a3e OCHOBHOTO 0011ero 00pa3oBaHUsI.

1.3. Henu 1 32324y JMCUUIJIMHBI — TPeOOBaHHS K Pe3y/JbTATaM OCBOEHUSI AU CHUILIMHBI
Menu:

* (QopmupoBaHue y OOYYAIOIIMUXCS YBEPEHHOCTH B IEHHOCTH OOpa3oBaHMs, 3HAYUMOCTH
¢u3nyecKkux 3HAHUN N1 COBPEMEHHOIO  KBAIM(UIMPOBAHHOTO  CIELUAIMCTa  IPU
OCYIIECTBIICHUU €r0 MPOPECCUOHANBHON AESITeTbHOCTH;

* popMHUpOBaHUE €CTECTBEHHO-HAYYHON I'PaMOTHOCTH;

* OBJIQ/ICHUE CrIeU(UYECKON cUCTEMOU (PU3NYECKUX MOHSATHI, TEPMUHOJIOTHEH U CUMBOJIHMKOI;
* OCBOGHHE OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIA/ICHHE OCHOBHBIMH METOJAMH HAay4yHOTO MO3HAHUS MPHUPOJbI, UCIIOIb3yEMbIMH B (PU3UKE
(HabnroeHue, onyucaHue, U3MEpPEHNE, BbIIBUKEHUE TUIIOTE3, IPOBE/ICHUE KCIIEPUMEHTA);

* OBIAJCHHE YMEHHUSMU 00padaThiBaTh JaHHBIE SKCIEPUMEHTA, OOBICHATH IOIYYCHHbBIE
pe3yNbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIWYMHAMH B HAOIIOAaEMOM
SIBIICHUH, JIeJIaTh BHIBOJIBI;

* popmMupoBaHuE yMEHUS pelaTh GU3NYECKUE 3a/1a4U Pa3HbIX YPOBHEH CII0KHOCTH;

* pa3BUTHE IO3HABATEJIbHBIX WHTEPECOB, MHTEIEKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporuecce NpUoOpEeTeHrs 3HAaHUN C HCIIOJIb30BAHUEM DPA3JIMYHBIX MCTOYHHUKOB MH(pOpMalUd U
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJIOTHH; yMeHHH (OopMynIHpOBaTh M OOOCHOBBIBATH
COOCTBEHHYIO MO3HUIMIO [0 OTHOIIEHUIO K (pr3MUecKoil mHpopMauu, NoaydyaeMon U3 pa3HbIX
VCTOYHUKOB;

* BOCIIUTAHUE YyBCTBA FOPJIOCTU 32 POCCUNCKYIO (GUBUYECKYIO HAYKY.

3agauu:

* npuoOpereHue 3HaHUM O (yHAAMEHTaJIbHBIX (PU3MYECKMX 3aKOHAX, JIEKAIIUX B OCHOBE
COBPEMEHHOM (HM3MUECKOW KapTHUHBI MHUpA, MPUHIMIIOB ACUCTBUS TEXHHUUYECKUX YCTPOWUCTB U
IIPOU3BOJICTBEHHBIX MPOIIECCOB, O HANOO0JIee BaXKHBIX OTKPBITUSAX B 00J1acTH (DM3HUKH, OKa3aBIINX
OIIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

* TOHMMaHHE (PU3UYECKON CYIIHOCTH SBJICHHM, TMPOSIBISIIOMIUXCS B MPOU3BOJCTBEHHOMN
JESTEIBHOCTH;

* OCBOCHHE CIOCOOOB UCHOJB30BaHUSA (U3NYECKUX 3HAHUM Ui MPaKTUYECKHX U
npoeCCHOHATIBHBIX 33/1a4, OOBSACHEHMs SBJICHUN MPOM3BOJICTBEHHBIX M TEXHOJIOTHYECKHX
MIPOLIECCOB, MPUHLMUIIOB TEXHUYECKUX MPUOOPOB M YCTPOMCTB, obOecriedeHHs 0€30MacHOCTH
MIPOU3BOJICTBA M OXPAHBI IPUPOIBL;

* opMupoBaHHE YMEHHI periaTh y4eOHO-IPAKTHYECKUE 3a7aur (PU3UUECKOTO COAEpPNKAHUS C
y4€TOM NpodeccHoHaNbHOM HalPaBIEeHHOCTH;

* IpuOOpeTeHHe OmblTa MO3HAHUS W CaMOIO3HAHMS; YMEHHUU CTaBUTh 3aJaud M pelaTh
po6eMbl ¢ y4€TOM NpodecCHOHANbHOM HalPaBIEHHOCTH;

* (hopmupoBaHUEe YMEHUN UCKATh, aHAJTU3UPOBATh U 00padaThiBaTh (PU3MUECKYIO WH(POpMAITHIO
¢ yuétoM npodeccHOHATLHON HANPaBIEHHOCTH;

* TMOJArOTOBKA OOy4alOHmIMXCAd K  YCICIIHOMY OCBOGHHMIO JUCHHUIUIMH W MOJIYyJel
npoeCCHOHATBPHOrO IMKJIA: (OPMHPOBAHME Y HHUX YMEHHH U OIbITa JACATEIbHOCTH,
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XapaKTepHBIX A7 mpodeccuil / TOMKHOCTEH CIyKalluX WIM CHENUAIBHOCTEH, IMOTydaeMbIX B
npodecCHOHATBHBIX 00Pa30BaTEbHBIX OPraHU3AINAX;

* TOATOTOBKA K (OPMUPOBAHMIO OOMMX KOMIETEHIMH OyIymero CHEelHalncTa:
camMo00pa3oBaHMs, KOMMYHHKAIMH, TPOSBICHHUS TPaKJAHCKO- IAaTPUOTHUYECKON ITO3UIHH,
COTpYJHHMYECTBA, NPUHATUS pEIICHHH B CTAaHJAPTHOM W HECTaHAAPTHOW CHTYaIHsX,
POCKTHUPOBAHUS, TPOBEACHUSA (U3NUECKUX HU3MEpEeHUH, 3(P(PEKTUBHOIO M OE30MacHOro
UCTIOJIb30BAHUS PA3IMYHBIX TEXHUYECKUX YCTPOWCTB, COOIOACHUS MPAaBWI OXPaHBI TPyJa MpH
pabote ¢ puzmueckumu npudopamMu U 000PYAOBAHHEM.

OcoOeHHOCTh (POPMUPOBAHUSI COBOKYIMHOCTH 3a7a4 HM3y4eHUs (DU3UKU ISl CHCTEMBI
CpeIHero NpOoPEeCCHOHATIBHOTO O0pa30BaHMs 3aKIIOYAaeTCs B HEOOXOAMMOCTH pealn3aiuu
npo(ecCHOHANFHOM  HANPABICHHOCTH peHIaeMbIX 3adad, ydéra OCOOCHHOCTEH cdepsl
NESITeTBHOCTH OYAYIIMX CIICIUATUCTOB.

B pe3ynbpTare ocBOCHHS AUCIUIUIMHBI 00YJAIOITUHCS JOJKEH 3HATD.

* CMBICI TIOHATHI: (HU3UYECKOE SIBIICHHE, THIIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aMMOJICHICTBHE, DJIEKTPOMAarHUTHOE TI0J€, BOJIHA, (OTOH, AaToM, AaTrOMHOE  SPO,
WOHU3UPYIOIINE U3TYICHUS;

* CMBICT (DM3WYECKHX BEIUYHH: CKOPOCTh, YCKOPEHHE, Macca, CUJIa, HMITYJIbC, padoTa,
MEXaHUYeCKasi DHEPrus, BHYTPCHHsS DHEprus, aOCONIOTHAas TeMIeparypa, CpeaHss
KHHETUYECKAs YHEPTHS YACTHI] BEIIECTBA, KOJIMYECTBO TEIIOTHI, SJIEMEHTAPHBINA JICKTPHYCCKHN
3apsiz;

* CMBICT (U3HYECKUX 3aKOHOB KJIACCHUYECKOH MEXaHWUKH, BCEMHPHOTO TATOTCHUS,
COXpaHEHMsI ~ DHEPrMM, HMIIyJibca M  JJIGKTPUYECKOro  3apsja,  TEPMOJUHAMUKH,
AIIEKTPOMArHUTHON MHAYKINH, poTodddexTa;

* BKJIQJ] POCCUHCKUX W 3apyOeKHBIX YUYCHBIX, OKA3aBIIUX HaWOOJbIEE BIIMSHUC Ha
pa3BuUTHE (DU3HKHY;

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI 00yYarOIIMICs TOKEH YMeTh!

* IPOBOJIUTH HAOJIOICHNS, TNIAHUPOBATD U BBIIOJIHSITH SKCIIEPUMEHTHI,

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

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

* OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHON HH(OpMaIuy;

¢ HUCIIOJBb30BAaTh HpI/IO6peTeHHBIe SHAaHUA WU YMCHUA JIA PCHICHUSA NPAKTHYCCKUX 3adaq
NIOBCEHEBHOM JKM3HHU, obOecredyeHus 0e30IacHOCTH COOCTBEHHOM JKH3HH, pPallMOHAJILHOTO
IPUPOJIONOIB30BAaHUS M OXPaHbl OKPYXKaIOUIeH cpebl.

* ONUCHIBATh M OOBACHATH (PU3UUECKUE SBJICHUS W CBOWCTBA TEJ: CBOWCTBA Ta30B,
KUJKOCTE M TBEPABIX  TEN;  AJEKTPOMArHUTHYK)  MHAYKLIHIO,  PacHpoOCTpAHEHHUE
AJIEKTPOMAarHUTHBIX BOJIH; BOJHOBBIE CBOMCTBA CBETA; N3JIyUEHUE U MOTJIOLIEHUE CBETA aTOMOM;
dotorpdexr;

* OTVINYATh TUIIOTE3BI OT HAYYHBIX TEOPHIL;

¢ ACIaTh BBIBOABI HA OCHOBE OKCIICPUMCHTAJIBHBIX JaHHBIX ]

* IPUBOAUTH MPHUMEPHI, MOKA3BIBAIONINE, YTO: HAOIIOACHUS U DKCIEPUMEHT SBISIOTCS
OCHOBOH UIA  BBIABM)KCHUA THUIIOTE3 U Teopnﬁ, MMO3BOJIAIOT MPOBEPUTE HCTHUHHOCTH
TEOPETUYECKUX BBIBOJOB; (U3MUECKas TeopHus JaeT BO3MOXKHOCTh OOBSCHATH W3BECTHBIE
SABJICHUSA IPUPOJALI U HAYYHBIC (baKTI)I, MMpEaACKa3bIBaTh €€ HCU3BCCTHLIC SABJICHUS,

* NPUBOJIUTH NMPHUMEPHl MPAKTUYECKOIO HCIOJIb30BaHUS (PU3NYECKUX 3HAHMNA: 3aKOHOB
MCXaHUKH, TCPMOIWHAMHUKU W OJICKTPOAMHAMHMKHU B OHCPICTUKEC, PA3JIMYHBIX BHI0B
AJIEKTPOMArHUTHBIX M3IyYEHUN JUIS pa3BUTHS PaJAuo U TEIEKOMMYHUKALUN, KBAHTOBOM (U3UKU
B CO3JIaHMM SJIEPHON SHEPIreTHKH, J1a3ePOB;



* BOCIPUMHUMATh M Ha OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOATENBHO OLIEHUBATh
uHpopManuio, coaepxamrytocs B coodmmenusx CMU, MaTepHeTe, HAyYHOIOMYISPHBIX CTAThX.
* IPUMEHSATH [OJIy4YEHHbIC 3HAHUA JJIs peIIeHUs] PU3MUECKUX 3ajay;

* OmpeneNiATh XapakTep (U3MUECKOTo mporecca Mo rpaduky, tadmuue, dopmyre™;
U3MEpPATh psAA (QU3NYECKUX BEJIWYMH, IMPEJICTABIAA PE3yJIbTaThl M3MEPEHUH C  yuyeToM HX
IIOTPELIHOCTEM.



1.4. Pe3yabTaThl OCBOEHHUS IMCHMILIUHBI

Kog wu bopmMupyeMbIX

KOMIIETEHIINH

HanMCHOBAHUC

[imanupyembie pe3ysIbTaTbl OCBOCHUS JUCIIUIUIMHBI

00mme

HI/ICHI/IHJ'II/IHapHBIe

OK 01. Bbioupars cnoco0bl peuieHusi 3aaa4
npodeccuoHaIbLHOM AesiTeJIbHOCTH
NPUMEHNTEIbHO K Pa3JIMYHBIM KOHTEKCTAM

B yacTu Tpy/10BOro BOCIUTAHMS:

- TOTOBHOCTb K TpPYHdy, OCO3HaHHE IIEHHOCTH
MacTepCTBa, TPYAOII00UE;

- TOTOBHOCTH K aKTHBHOW JCATEIbHOCTH
TEXHOJIOTHYECKOM u COIMAJIbHOM
HAIpPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH,
IUIAaHUPOBATh MW CaMOCTOATCIBHO BBIIIOJIHATH
TaKyIO 1EATEIbHOCTD;

- HHTEpEC K pa3InYHBIM
npodeCcCHOHATBHOM AESTSIbHOCTH,

chepam

OBnajgenne yHHUBEpCAJbHBIMH Yy4eOHBIMHU
NMO03HABATEJILHBIMH J1efCTBUSIMU:

a) 6azoevle 10zuyuecKue 0elcmeus:

- CaMOCTOATENbHO  (QOpMyIMpOBaTh U
aKTyalu3upoBaTh MpOOJIEMYy, pacCMaTpPUBATh €€
BCECTOPOHHE;

-YCTaHaBJIMBATh CYLIECTBEHHBIH MPHU3HAK MU
OCHOBAHWS JJISl CpPaBHEHUS, KiacCH(UKAUU U
0000IIeHMS;

- ONpeNeNsiTh IIeNU JAeATEIHHOCTH, 33/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKECHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTh KOPPEKTHBHI B JESTEIHHOCTD,
OLIEHUBATh COOTBETCTBUE pPE3YJIbTATOB LEJSAM,
OILIEHUBATh PHCKH MOCIIEICTBUI NeSTEITLHOCTH;

- pa3BUBaThb KpPEaTUBHOE MBIIUICHHE IpH
pelIeHIH KU3HEHHBIX TPo0IeM

- c¢(hopMUPOBATh MIPEACTABICHHS O POJIH U MECTE
(U3UKN U aCTPOHOMHUU B COBPEMEHHON HayYHOMH
KapTUHE MHpa, O CHCTEMOOOpasyroleil poiu
¢u3uKn B Pa3BUTUU E€CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTUMN, O BKIIAJE
POCCHMCKHX U 3apyOeXHbIX yueHBIX-(U3UKOB B
pa3BUTHE HayK{d; HOHMMAaHHE (UINYECKOU
CYIIHOCTH HaOJIOAAaeMBbIX SIBICHUH MUKpPOMUDA,
MakpoMHUpa W Meramupa; IOHMMaHUE pOJIU
aCTPOHOMHMU B THPAKTUYECKOH JAeATeNIbHOCTU
YyeJloBeKa M JaJbHEWIEM Hay4YHO-TEXHUYECKOM
pa3BUTHH, poiu QUMK B (HOpPMUPOBAHUU
Kpyrozopa M (QYyHKIHMOHAJIbHOW TIPaMOTHOCTU
YeJI0BeKa ISl PEIICHUs IPAaKTHUECKUX 3a]1a4;

- chopMHUpOBATh YMEHHUS pellaTh pacyeTHbIE
3aJ]auu C SBHO 33/1aHHON (hU3HUYECKON MOJIEINbIO,
UCIOJIb3YSl (U3MYECKHUE 3aKOHBI M TMPUHIIUIIbL;
Ha OCHOBE aHajJM3a YCIIOBHUS 3a/1a4M BHIOHMpATh
(u3MYeCKyl0 MOJeb, BBIIEIATh (UINYECKUE
BEJIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€
pelleHus, MPOBOJUTH pPacyeThl U OLIEHUBATh
pEeaJIbHOCTD MIOJy4YEHHOTO 3HAUEHUs
(u3nuecKoil BEeMTUYMHBI; pelIaTh KayeCTBEHHbIE
3aJauu, BbICTpauBast JIOTHYECKHU
HEMPOTUBOPEUNBYIO LEMOYKY pPacCYXIECHUH ¢
OIOpOi Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

- BJIQIETh OCHOBOIIOJIATAIOLIUMH (PU3HMUECKUMHU
MTOHATUSIMHU " BEJIMYMHAMU,




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

CICACTBCHHBIC CBA3HU u AKTYyaJIu3npoBaTh
3aaa4y, BbBIIBUI'aTh THIIOTE3Yy €€ PpCHICHUA,
HaxOoquTb ApTryMCHTBI JII  OOKAa3aTCJIbCTBA

CBOUX YTBEpXJCHUH, 3a/aBaTh MapameTpbl U
KPUTEPUU PELICHUS;

- QaHAJTM3UPOBATh MOJYYCHHBIC B XOJIC PEIICHHS
3a1a4u pe3y.HbTaTI)I, KpI/ITI/I‘-IeCKI/I OILICHHUBATh HUX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MCHCHHE B
HOBBIX YCJIOBI/IHX;

- YMETh NIEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO
U MPaKTUYECKYIO0 00JIACTH KU3HEAEATEIbHOCTH;
- YMETh MHTETPUPOBATh 3HAHHUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BbIABHUI'ATH HOBBIC nacu, npeiaratb
OPUIMHAJIBHBIC IMMOAXOAblI U PCUHICHU A,
- CIIOCOOHOCTH nx HCIIOJIb30BaHUA B

IT03HABATEJIILHONW U COLMAIBHOM IPAKTUKE

XapaKTepU3YIOIUMH  (U3NYECKUE TPOIECCHI
(CBSI3aHHBIMM C MEXAHHYECKUM JBHIKEHHEM,

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

TEIUIOBBIMM  MPOLECCAMU; DJICKTPUUECKUM U
MAarHUTHBIM MOJIAMH, 3JEKTPHUYECKHUM TOKOM,
3JICKTPOMArHUTHBIMU KOJICOAHHMSAMU M BOJIHAMU,
OINITUYECKUMHM SIBJICHUSIMU; KBaHTOBBIMH
SIBICHUSIMH, CTPOCHHEM aToMa M AaTOMHOTO
sapa, PaIOAKTUBHOCTEIO); BJIaZICHUE
OCHOBOIIOJIAraroIIUMU aCTPOHOMHUYECKUMHU
MOHATHUSAMH, TO3BOJISIOIIMMU XapaKTepU30BaATh
MPOIECChI, TMPOUCXOMAAIIME Ha 3Be3lax, B
3BE3JIHBIX CHCTEMaxX, B MEKIaJIaKTHYECKON
cpene; IBIKEHHE HEOCCHBIX TEIN, JBOJIIOIUIO
3Be31 U BeenenHolid;

- BJAAETh 3aKOHOMEPHOCTSAMH, 3aKOHAMH U
TeOpUsiMU (3aKOH BCeMUpHOTO Tsirotenus, I, 11 u
III 3axkonel HbpIOTOHA, 3aKOH COXpaHEHUSA
MEXAHUYECKOW HHEPruH, 3aKOH COXPaHEHUs
MMITyJbCa, [PUHUUII  CYIEPIO3ULUA  CHII,
MPUHIIMIT ~ PABHONPABHOCTH  HMHEPIMAIbHBIX
CHUCTEM OTCYETA; MOJIEKYJSPHO-KUHETUYECKYIO
TEOPUIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHHBI,
MEpPBBIM  3aKOH  TEPMOJMHAMHUKH;  3aKOH
COXPAHEHHUs DJJIEKTPUYECKOTO 3apsijia, 3aKOH
Kynona, 3akon Oma a5 y4yacTka LIeTH, 3aKOH
OMma 111 MOJTHOM JJIEKTPUYECKON 1EeNH, 3aKOH
Jxoyna - JleHua, 3aKOH 3JIEKTPOMArHUTHOMU
WHAYKIMH, 3aKOH COXPAHEHUs SHEPIHH, 3aKOH
NPSAMOJIMHENHOIO  paclpOCTPAaHEHUsI  CBETa,
3aKOH OTPaXEHUs CBETa, 3aKOH MPEIOMIIEHUS

8




CBETA; 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
COXpPAaHEHUS HMITYJbCa, 3aKOH COXpaHEHUs
NEKTPUYECKOT0 3apsifa, 3aKOH COXpaHEHHUS
MaccoBOrO 4Mcia, MOCTyjarhl bopa, 3akoH
Paauo0aKTUBHOTO pacnajna); YBEPEHHOE
UCIIOJIb30BaHUE 3aKOHOB M 3aKOHOMEpHOCTEH

npu  aHanu3e  (QU3MUECKUX  SBJICHUH W
IPOLIECCOB.
OK 02. Hcnoab3oBath coBpeMeHHbIe | B 00/1acTH HEHHOCTH HAYYHOIO O3HAHUS: -yMETh  YYWUTHIBATH TIPAHULBI [IPUMEHEHUS
CpelIcTBA NMOMCKA, AHAJIN3Aa U MHTEepNpeTauuu | - c(OPMHPOBAHHOCTh MHUPOBO33pEHUS, | U3YUYEHHBIX buznueckux MoJIeJei:
uH(popManmu, " HH(OPMANMOHHBIE | COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO | MaTepualibHas TOYKa, WHEpPLUAIbHAs CHCTEMaA
TeXHOJIOTHH  [JIsi  BBINOJHEHHs]  3a/Jad4 | pa3BUTHS HAyKU M OOILECTBEHHOM MpPaKTHKH, | OTCUeTa, WJACalIbHbI TIa3; MOJENU CTPOECHHUS

npodeccHoHAIBLHOM eI TeJIbHOCTH

OCHOBaHHOTO Ha Jasnore KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILECHCTBOBAHUE A3BIKOBOM u
YUTATENbCKOM  KYJNbTYphl ~ Kak  CpEICTBa
B3aUMOJCUCTBUSA MEXKIY JIIOJbMHU WU IIO3HAHUSA

MHDa;

- OCO3HaHUE LIEHHOCTU HAay4HOH AESTEIBbHOCTH,
TOTOBHOCTb ~ OCYLIECTBJISTH IPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JESATEIIBHOCTD
WHJUBUAYAIBHO U B TPYIIIE;

OBiaieHHe YHHBEpPCAJIbHBIMM Yy4eOHBIMU
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

6) paboma c unghopmayueii:

- BJaJeTh HaBBIKAMU MOJIy4eHUS MH(OpMaINH
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIIATH ITOUCK, aHAIN3, CUCTEMATHU3ALINIO
W HHTepHpeTanuio HHOOPMALUU Pa3TUYHbBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHbIX (QopmaTax c

ra3oB, XHUJIKOCTE W TBEPABIX TEJI, TOUCUHBIN
SJICKTPUYECKUM 3apsll, sliepHasi MOJENIb aToMa,
HYKJIOHHasi MOJ€Jb aTOMHOIO siapa IpHU
perieHrr (GU3HIEeCKUX 3a/1a4.




y4eTOM Ha3HAYeHHs WHPOPMALUU U IIeNEBOU
ayaUTOpUH, BBIOMpas ONTHUMAJIbHYIO (QOpMYy
IIPEICTaBICHNS U BU3YyalIU3aluy;

- OLECHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMAIUK, €€ COOTBETCTBHE IPABOBHIM U
MOPaJIbHO-ITUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBa MH(POPMAIMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJOTUH B pEIICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpraHM3allMOHHBIX 3a/a4 C  COOJII0JIeHuEM
TpeOoBaHU SPrOHOMHKH, TEXHHUKHU

0€30MaCHOCTH, THTHEHBI, PECypcocOepexeHHUs,
MPaBOBBIX M JTUYECKUX  HOPM,  HOPM
HH(pOPMaIIMOHHOM 06€30MMacCHOCTH;

- BJIAJICTh HaBBIKAMH PACIIO3HABAHUS W 3aIUTHI
nHpopManuu, “HHOPMAIIMOHHOK 0€30MacHOCTH
JIUIHOCTH.

OK 03. IlnanmpoBaTh M peaan3oBbIBATH
co0CTBEHHOE npogeccuoHAIbHOE u
JIMYHOCTHOE pa3BHTHE,
NpeANPHHUMATEILCKYI0  /1eiTeJIbHOCTh B
npogecCHOHANBLHOM c(epe, HCNOJIL30BATH
3HaHUsI N0 (UHAHCOBOIi TIPaMOTHOCTH B
PA3JIMYHBIX )KU3HEHHBIX CHTYaIlUAX

B o0J1acTHn
BOCIIUTAHMA:

- cOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MOBEICHUS;

AYXOBHO-HPABCTBEHHOIO

- CIIOCOOHOCTH OIICHUBATDb CUTyalluto u
IIpUHUMATh OCO3HaHHBIC peuicHus,
OPHUCHTHUPYICH Ha MOpPaJIbHO-HPAaBCTBCHHLIC

HOPMBI U LIEHHOCTH;

- OCO3HaHWE JIMYHOTO BKJIaJa B IIOCTPOEHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE  OTHOIIEHHWE K  CBOUM
ponuTensiM W (MIM) JOPYTUM 4Yi€HaM CEMbH,
CO3JaHHI0 CEMbU Ha OCHOBE OCO3HAaHHOIO
NPUHATUA ULEHHOCTEM CEeMEMHON JKU3HH B
COOTBETCTBHUH C TpaJuLUsIMHU Hapoaos Poccuu;

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

- IIPOBOJUTH MPSIMBIE U KOCBEHHBIE M3MEPEHUS
(u3MYECKUX BETUYMH, BBIOUpPAs ONTHMAaJIbHBIN
Croco0 HU3MEpEeHUs: M UCHONb3YyS H3BECTHBIE
METO/IbI OIIEHKHU MOTPEIIHOCTEN U3MEPEHUH,

- TNPOBOJUTH HCCIEJOBAHHE 3aBUCHUMOCTEN
(u3MYECKUX BEJIMYMH C  HCIOJb30BaHUEM
MPSIMBIX U3MEPEHUH,

-00BSICHATD MOJTy4YEHHBIE
UCTOJNB3ysd (U3NYECKHE TEOPHH,
MOHSTHSI, U JeNIaTh BBIBObL;

- coOmoaTh npaBuia 0e30MacHOro Tpyna MpU
MIPOBEJIEHUH HCCIIEI0BaHUIN B paMKax y4yeOHOTo
SKCHEpUMEHTa U y4eOHO-HCCIIe0BATENbCKOM
JESITEIbHOCTH C HCIOJIb30BaHUEM IM(POBHIX

pe3yabTaThl,
3aKOHBl U
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Osiaanenune YHUBePCAIbLHBIMH
peryJIITHBHBIMH 1eiCTBUSIMH:
@) Camoopeanu3ayus:

- CaMOCTOSITEIILHO OCYILIECTBIISATh
IIO3HABATCIBbHYIO ACATCIIbHOCTD, BBIABJIATH
npoOsieMbl,  CTaBUTh ¥ (OPMYJIHPOBATH
COOCTBEHHBIE 33/Ja4l B  00pa3zoBaTeIbHOMN

JEeATEIbHOCTH U )KU3HEHHBIX CUTYALUX;
- CAMOCTOSITEIBHO COCTaBJIATH IIAH PEIICHUS
MpoOJIeMbl C YYETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW M IPEANOYTEHUN;
- JlaBaTb  OLEHKY HOBBIM  CHUTYalHUsIM;
CIOCOOCTBOBATh (opMHpPOBAHUIO U
MPOSIBJICHUIO IIMPOKOM 3pYIULHMM B Pa3HbIX
001acTSIX 3HAHUM, ITIOCTOSHHO IIOBBIIIATH CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBII YPOBEHb;

0) camoKoHmpob:

-  WUCTOJBb30BaTh MpPHEMbl peQIeKCHH AIis
OIICHKU CHUTYyaIuH, BEIOOpA BEPHOTO PEIICHUS;
-YyMETb OLICHUBATh PUCKU MU CBOEBPEMEHHO
MPUHUMATD PEHICHUS TI0 UX CHUKEHUIO;

6) IMOUUOHAIbHBLIL uHmenneKm,
npeononazarouwuil chopmuposannocms.

- BHYTPEHHEH MOTHBAIlM¥, BKJIOYAIOLIEH
CTpEMJICHHE K JOCTHKEHUIO WLEIH U YCIEXY,
ONTUMU3M, WHULIMATUBHOCTb, YMEHHUE
IeCTBOBAThL, WCXOJS W3 CBOMX BO3MOJKHOCTE;
- OMIIaTUH, BKJIIOYAIOIIEH  CHOCOOHOCTH
MOHUMAaTh SMOLUMOHAIIBHOE COCTOSHHUE APYTHX,
YUUTHIBATH €ero npu OCYILIECTBIIEHUHU
KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHUIO U
CONIEPEKUBAHUIO; COLIMAJIbHBIX HaBBIKOB,
BKJIIOYAIONUX  CIIOCOOHOCTh  BBICTPaMBaTh

U3MEPUTEIBHBIX YCTPOMCTB M J1abOPaTOPHOTO
o0opyoBaHus;

-c(hOpMHPOBAHHOCTH MPEJCTABICHHUI O METO/IaX
MOJTYYCHHUST HAYYHBIX aCTPOHOMHYECKHMX 3HAHHUN
- ominageth (chopMHpPOBaTH IMPEICTABICHUS)
npaBWwiIaMud  3anmuck  pusmueckux  Gopmyn
penbedHO-TOYeHHOH cucTeMbl o0o3HaueHui JI.
Bpaitns (s cienblx W CIa0OBUISIINX
oOyuaromuxcsi).
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OTHOWICHHSI C JPYTUMH JIIOJbMH, 3a00TUTHCA,
MIPOSBIIATH UHTEPEC U pa3pemiaTtbh KOH(QIUKTHL.

OK 04. DddexTtuBHO B3aUMOACHCTBOBATH U
paboTaTh B KOJUICKTHBE ¥ KOMaH/Ie

- TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHHUIO U

CaMOPAa3BUTHIO, CaMOCTOATCIbPHOCTHU n
CaMOOIPCACICHUTIO,
-OBJIaJICHHUEC HaBBIKaMH yqe6Ho-

HCCIIEIOBATENIBCKOW, MPOEKTHON U COLHUAIBHOMN
JEeSATEIbHOCTH;

OBJaanenue YHHUBepPCAJIbHBIMU
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) coemecmHuana 0eaAmenbHOCHb:

- TIOHMMaTh W HCIOJNB30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHIMBUyaJIbHOU paboThI;

- IPUHUMATh IIeJId COBMECTHOM ACSITEIBHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH JICHUCTBUS
110 €€ JOCTI>KSHHUIO: COCTABIIATH IIJIaH JICHCTBHIA,
pacmpeneniartb poiadM € y4eTOM  MHEHHH
YYaCTHUKOB 0o0cyX)1aTh pe3yabTaTh
COBMECTHOH paboThI;

- KOOPJIWHUPOBAaTH M BBINOJNHATE pPAabOTy B
YCIOBUSIX ~ pEalTbHOrO,  BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYAIIHSIX, IPOSIBIIATH

TBOPYECTBO u BooOpakeHue, OBITH
UHUIMATUBHBIM
OBianenue YHHMBEPCAJIbHBIMH

peryJiTUBHbIMH JeHCTBUSIMU:

2) npunamue ceosa u Opyzux arooei:

- MPUHUMATh MOTUBBI M ApPryMEHTBHI JAPYTHUX
JHOIeU Ipu aHaJIM3e pE3yNbTATOB

- OBJIAaACTh YMCHHIAMU pa6OTaTL B TIpynie ¢
BBIMOJTHEHUEM Pa3JIMYHBIX COLHUAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PalMOHAIBHO
pacnpenenarh AeATeIbHOCTh B HECTaHJIAPTHBIX
CUTyaluix, aZICKBaTHO OLICHUBATh BKJIaJ
KQXJO0T0 U3 YYaCTHUKOB TPYNIBl B pPELICHUE
paccMaTpuBaeMoi POOIEMBbI
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NeSATEeIbHOCTH;
- MpU3HABaTh CBOE NPaBO U MPaBO JPYTUX
JTOACH Ha OIMOKM; pa3BUBATh CIIOCOOHOCTH
MIOHMMATh MUP C MO3UIIUHU IPYrOro YeJIOBEKa.

OK 05. OcyumecrBiasitb  YCTHYW0O H
MM CbMEHHYI0 KOMMYHHUKAILHIO HA
roCyAapCcTBEHHOM AI3bIKE Poccuiickoit
Denepanun c y4eToM 0CcoOeHHOCTeH

COIMAJTBHOI'O U KYJIbTYPHOI'0 KOHTECKCTA

B o6s1acTH 3cTeTHYECKOr0 BOCIIUTAHHUSA:

- JCTETMYECKOE OTHOLIEHHE K MHpPY, BKIIOYas
3CTETUKY HAY4HOIO TBOPYECTBA, IIPUCYILIErO
¢usnyeckoil Hayke;

- CIOCOOHOCTH BOCIIPUHUMATH Pa3IMYHBIC BUIBI
UCKYCCTBa, TPaJWLIMA U TBOPYECTBO CBOErO U
ApPYrMX HapoJOB, OIIYIIAaThb SMOLHOHAIBHOE
BO3JICHICTBUE UCKYCCTBA;

- yOeX/I€HHOCTbh B 3HAYMMOCTH JUIsl TUYHOCTH U
o0liecTBa  OTEYECTBEHHOIO U MHUPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TpPauIUi
U HApOJHOIO TBOPYECTBA; TIOTOBHOCTH K
CaMOBBIP@KEHUIO B Pa3HbIX BHJIaX HMCKYCCTBa,
CTPEMJICHME TPOSIBIISITH KAadeCcTBa TBOPUYECKOMN
JIUYHOCTH;

Osaanenne YHUBEPCAJIbLHBIMH
KOMMYHHMKATHBHBIMH /1CTBUSIMM:

a) oowenue.

- OCYIIECTBIIATh KOMMYHHKAIIMH BO BcexX chepax
KHU3HH,

- pacro3HaBaTb  HeBepOalbHBIE  CpE/ICTBA
OOIIeHUsI, TOHWMAaTh 3HAYEHUE COIMAIBHBIX
3HAKOB, pacro3HaBaTthb MPEANOCHIIKI
KOH(JINKTHBIX CHUTyallud | CMSTYaTh
KOH(JIUKTBI,

- Pa3BEepHYTO W JIOTUYHO U3JaraTh CBOIO TOYKY
3pEHHsI C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

- YMETh pacro3HaBaTh (HU3UYECKHE SIBICHUS
(mpomteccbl) W OOBACHATH HMX HA OCHOBE
W3YYCHHBIX 3aKOHOB: paBHOMEpHOE u
PaBHOYCKOPEHHOE TPSMOJIUHECHHOE JIBIKEHHE,
cBOOOJHOE TMajJeHHe TeJI, JBHXKCHHE 110
OKDPY)KHOCTH, WHEPIUS, B3aUMOJICHCTBUE TeII,
Koyie0aTeIbHOE JIBFDKEHUE, PE30HAHC, BOJTHOBOE
nBuxkenue; Auddys3us, OpoyHOBCKOE ABUKECHHE,
CTPOCHHE JKHIKOCTEH W  TBEpPABIX  TelI,
u3MeHeHHe o0beMa Teld TIpU HarpeBaHUHU
(oxJTaXICHNH), TEIJIOBOE paBHOBECHE,
UcrapeHue, KOH/IEHCAI[H, [JIaBJICHUE,
KpUCTAJLTU3AIUs, KHIIEHUE, BIIAKHOCTD BO3/IyXa,
CBS3b  CpelHEeH  KUHETHYECKOHW  SHEepruu
TEIUIOBOTO JIBIKEHUS MOJICKYJ ¢ aOCONFOTHOU
TEMIIEPaTypOil, MOBBIIICHNE AABICHUS ra3a mpu
€ro HarpeBaHWU B 3aKPHITOM COCY/E, CBS3b
MEXIy TapaMeTpamMH COCTOSHHUSI raza B
M30IpoIeccax; AIIEKTPU3AIIHS Te,
B3aMMOJICHCTBUE 3apsoB, HarpeBaHue
MPOBOJHUKA C  TOKOM,  B3aWMOJICHCTBHE
MarHiToB,  DJJEKTPOMAarHWTHAas  WHAYKIHUA,
JCHCTBHE MAarHUTHOTO IIOJISI HAa TPOBOJHHK C
TOKOM u JBUKYIITHACS 3apsi,
JNICKTPOMArHUTHBIC  KOJICOAHWS W BOJIHBI,
MpSMOJIUHEHHOE  paclpoCcTpaHeHHE  CBETa,
OTpakKCHHE, TMPEIOMIICHHE, HHTEePPEPEHIINS,
TuGpakus U TONSpU3AIMsS CBETa, TUCIEPCHUS
cBeTa; (oTtoanexTpuueckul 3ddexT, cBeToBOE
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JaBJICHHUC, BO3HHKHOBCHUC JIMHENYaToro
CIICKTpa aromMa BOJOpOJa, CCTCCTBCHHAsA U
HNCKYCCTBCHHAA paIMOAKTHBHOCTD.

OK 07. CopaelicTBOBAThL COXPAHEHHI0
OKpY’Kawlleid cpeabl, pecypcocOdepesKeHuIo,
NPUMEHATH 3HAHUSA 00 U3MEHEHUM KJIMMATa,
NPUHLOMNBI  0epesKJIMBOr0  MPOM3BOACTBA,
3¢ peKTUBHO eiicTBOBATHh B Ype3BbIYailHbIX
CUTYaIUAX

B 00J/1acTH 3K0J10rH4eCcKOro BOCIIUTAHUSA:

- c(OpMHPOBAHHOCTD IKOJIOTHYECKOM
KYJIbTYpbl, TOHHUMAaHUE BIUSHHUS COLUAIBHO-
HSKOHOMHYECKMX TMPOIECCOB HA  COCTOSIHHE
MPUPOJHONH W COIMAJIBHON CpeIbl, OCO3HAHUE
r7100aIbHOTO Xapaxkrepa IKOJIOTHYECKUX
npobem;

- IJJAHUPOBAHUE U OCYLIECTBICHUE JCHCTBUU B
OKpPY’KaIoIllel Cpelic Ha OCHOBE 3HaHUs Lieled
YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA; aKTUBHOE
HENpUSITHE  JIeHCTBUM, NPHUHOCAIIMX  BpEX
OKpY>Karolleu cpele;

- YMEHHE MPOrHO3UpOBaTh HEOIAroNnpHUsITHbIE
JKOJIOTUYECKHE ITOCJIEICTBHS
MPEANPUHUMAEMBIX JIEHCTBUM, NPEJOTBpAIIATh
UX;

- paciupeHue OIbITa JIESATEIBHOCTH
JKOJIOTHUYECKOM HaIPaBJICHHOCTH Ha OCHOBE
3HaHuil Mo usmke.

- chopmupoBaTth  yMEHHUS PUMEHSTh
MIOJIYUYCHHBIC 3HAHUA JIA 00BIACHEHHS YCJIOBI/Iﬁ
NpoTeKaHus (PU3NUECKUX SIBICHUH B MPUPOJE U
JUIsL  TIPUHATHS TNPAKTUYECKUX pELICHUH B
IIOBCETHEBHOM  JKM3HM Ui oOecreueHHs
0e30MmacHOCTH Hpu OOpallleHuu € OBITOBBIMU
npubopaMH W TEXHHYECKUMH YCTPOICTBaMH,
COXpaHEHHS 3I0pPOBbS U COOJIOACHUS HOPM
9KOJIOTMYECKOTO TMOBEACHUS B OKpPYKaroIIeH

cpene; TMOHUMAaHHE HEO00XOTMMOCTH
PUMEHECHHUS JOCTIOKEHUI bu3uku u
TEXHOJIOTUH JJIA palroOHaJIBHOI'O
HPUPOIOIOIB30BAHUS.
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1.5. Koiu4ecTBO 4acoB HA OCBOEHHE MPOrPAMMBI YUeOHOH TUCIUINJIHHBI:
MakcuMasbHas yueOHas Harpy3ka ooydaromierocsi 134 gaca, B Tom ducie:
oOs3aTenpHas ayauTopHas ydeOHas Harpy3ka oOydaromerocs 134 waca, B TOM 4mcIe
nabopaTopHbie pabOThI — 26 4acoB.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

2.1. O0beM TUCHUIIMHBI U BUAbI Y4eOHOii padoThI

KOHTPOJIbHBIE pabOTHI

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

Hmozosas ammecmayusn ¢ ghopme ouggepenyuposannozo 3auema
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2.2. TemaTu4ecKkuil IJIaH U cofep:KaHue Y4eOHOH TMCHUIIMHBI «DU3MKA»

HaumeHnoBanue Copep:xaHue y4ed0HOTr0 MaTepHuaJia, JJabopaTopHble H MPaKTHYeCKUe PA00Thl, HHIUBUAYATbHbII Oo0bem ®opmupyembie
pa3iesioB U TeM NPOEKT (eCJIN NPeAyCMOTPEHbI) 4acoB o0ume u
npogeccnoHaJbHbIE
KOMMETeHIHH
Conep:kanue y4eOHOT0 MaTepuaJia 2
Beenenne 2 1. ®usuka — dyHIaMeHTanbHas HayKa o mpupo/e. EcTecTBEHHO-HAYYHBIA METO/] MO3HAHUSI, €70 2
®u3MKa U METO/IbI BO3MOXHOCTH U TPAHHUIIBI IPUMEHUMOCTH. DKCIIEPUMEHT U TEOPHS B MPOLIECCE TO3HAHUS MIPUPO/IBL. OK 03
HayTHOTO MO3HAHUS MoaenupoBanre GU3NYECKHX ABJIEHUN U IPOLECCOB. POJIb IKCIIEPUMEHTA U TEOPUH B MPOLIECCE TIO3HAHMS OK 05
npuposl. Puzndeckas BeanarHa. Puzndeckue 3aKoHbl. [ paHNIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB 1
teopuii. [IpuHImn coorBercTBus. [loHATHE 0 hr3mIecKol KapTuHEe MUpa. [lorpenrHocTH n3MepeHni
(m3nvecKux BeMMIuH. 3Hauenue puzuku npu oceoenuu npogheccuit u cneyuanvnocmeii CII0
Pasnea 1.Mexannka 14
Coaep:xanue yueOHOro MaTepuasa 4
Tema 1.1 4 1. MexaHn4eckoe ABMKEHHE U €T0 BUIBL. MaTepuansHas Touka. OTHOCHTEIBHOCTh MEXaHHIECKOTO 2
OCHOBBI nekeHust. Cuctema orcuera. [Ipuniun otHocutenbHocTH ["anunes. CriocoObl OMUCAHMUS ABHIKCHHUS.
KHHEMaTHKHU Tpaexmopus. Ilymep. Ilepemewienue. PaBHOMEepHOE NpsAMouHEHHOe ABKeHHe. CkopocTs. MrHOBEHHas U OK 01
CpEIHss CKOPOCTU. Y CKOpEHHE. 0K 02
6 2. IIpsiMonuHeHOE ABIDKEHHE C TIOCTOSHHBIM YCKOPEHHEM. /IBIKeHHE ¢ TIOCTOSHHBIM YCKOPEHHEM 2 OK 04
cBOOOIHOTO TafieHust. Pagnomepnoe osusicenue mouKku no OKPyHCHOCHMU, Y2i108a51 CKOPOCHLb. OK 05
LlerTpocTpemurensHoe yckopenue. Kunemamuka aéconromno meepoozo mena. OK 07
Conep:xanue yue0HOro MaTepuasia 4
Tema 1.2. 8 1.0cHoBHas 3agaua auHamMuku. Cuna. Macca. 3akoHbsl MexaHuku Heriotona. Cuitel B ipupoje. Cuma TsSKeCcTH
OCHOBBI AMHAMUKH U CHJIa BCEMHPHOTO TSATOTEHUS. 3aKOH BCEMHUPHOTO TATOTeHHUs. [lepBas kocMudeckast CKOpocTh. [IBIbKeHMe 2
IUTaHeT U MaJbIX Tesl COJTHEUHOH CHCTEMBI.
10 2. Bec. HeBecomocth. Cuitbl ynipyroctu. Custbl mpenusi. 2
Conep:xanue yueOHOro MaTepuasa 4
Tema 1.3. 12 1. Hmmynsc Tena. IMnynbsc cuibl. 3aKOH COXpaHEeHUs UMITyJibca. PeaktiBHOe nBmkeHne. Mexanuyueckas 2
«3aKoHBI padoma u mowinocms. Kunemuueckan snepzus. Ilomenyuanvnuan snepeun. 3aKon coxpanenus

coXpaHeHHs B
MeXaHUKe»

MexaHuueckou IHepcuu.
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HaunmeHoBaHue Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN O0bem ®dopmupyembie
pa3iesioB U TeM NPOEKT (ecJIN NPeAyCMOTPEHbI) 4acos 000 (R
npogeccnoHaJbHbIE
KOMMETeHIHH
14 2. Pabora cutsl TsKeCTH U cuitbl yripyrocti. KoHcepBaTtuBHbIe cuibl. [IpuMeHeHre 3aKOHOB COXpaHEHUs. 2
Hcnonp3oBaHme 3aKOHOB MEXAHUKH JUISl OOBSICHEHHSI IBUYKEHHSI HEOSCHBIX TEJI U JUIA Pa3BUTHSI KOCMHYECKUX
UCCIIeI0BaHUMN, TPaHUIIBI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
16 Pewienue 3a0au ¢ npoghpeccuonanbHoll HANPAGIEHHOCMbIO 2
Pa3gen 2. MousiekyasipHas ¢pusuka. Tepmogunamuka 18
ConepixaHue y4eOHOT0 MaTepHaJja 4
Tema 2.1. 18 1. OcHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUIECKOM Teopru. Pazmepsl u Macca MOJIEKYN U aTOMOB.
«OcHoBBI BpoynoBckoe nBukeHue. Cubl u Inepun MeiHcmoaeKyaaprozo é3aumooeiicmeus. CTpoeHue 5
MOJIEKYJIAPHO - ra3000pa3HbIX, )KAAKUX U TBEPABIX Ted. CKOPOCTH ABIKCHHS MOJICKYJ U UX U3MepeHue. M neanbHeIi ras.
KHHETHYeCKOH JaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ta30B.
Teopumy 20 |2. Temnepamypa u ee uzmepenue. TepMoarnHAMHYICCKAs IIIKAJIA TEMIIEPATYPHI. AOCONIOTHBIN HYJIb OK 01
Temneparypsl. TeMneparypa 3Be3/1. Y paBHEHHE COCTOSHUS UJlealbHOTO ra3a. M3omponecch 1 ux 2 OK 02
rpaduku. ["a3oBble 3akoHbI. MoJsipHast ra30Bast MOCTOSHHASL. OK 03
Conep:xanue yue0OHOro MaTepuasia 4 OK 04
Tema 2.2 22 1. BHyTpeHHSS SHEPTUs CHCTEMBl. BHYTpeHHsIsI sHeprus uaeanbHOro ra3a. PaboTa u TernoTa kak popMbl OK 05
«OcHOBBI nepenady SHepruu. TermmoeMKoCcTb. Y IeIbHas TeII0eMKOCTh. KonniecTBo TemoTsl. Y paBHEHHE 2 oK 07
TepMOJAMHAMHUKH» TEIJIOBOTO OanaHca.
24 2. IlepBoe Hauaslo TEPMOAMHAMUKH. AabaTHBIA nponece. Bropoe Havano repmoaunamuku. Ipunyun
oelicmeusn menoeoil mauwiunsl. Tennoevie osuzamenu. KIIJ/[ mennogozo osuzamens. XonoouibHole 2
Mmawunol. OXpaHa IPUPOJIBI.
Conep:xanue yueOHOro MaTepuajia 10
Tema 2.3 26 1. Ucnapenue u koHAeHcanus. HachIIeHHBIH Tap U ero cBOICTBA. AOCo1I0mMHAA U OMHOCUM ENbHASA
«ArperaTHbie enaxcnocms 6030yxa. [IpubopeI A ONpeneneHus! BIaXXHOCTH Bo3ayxa. Touka pocel. Kunenwue. 2
COCTOSTHUS BEMIECTBA 3aBHCHUMOCTH TeMIepaTypbl KUIIEHHUs OT JaBieHus. KpuTudaeckoe coCTOsSHHUE BEIIECTBA.
H (asosnie 28 2. XapakTepuCcTHKa KHUJKOTO COCTOSIHUS BelecTBa. [[0BEpXHOCTHBIH CIION KUIKOCTH. DHEPrust
flepexoann> MOBEPXHOCTHOTO cios. bwxauii nopsinok. Iloeepxnocmnoe namaxcenue. Cmauuganue. Aeénenusn na 2
zpanuye dcuoxocmu ¢ meepovim menom. KanuuisipHble siBJICHUS.
30 3. XapakTepuCcTHKa TBEPJOTO COCTOSHUS BenecTBa. Kpucmannuueckue u amopgpusvie mena. Yupyrue 5

CBOMCTBa TBep/bIX Tel. 3akoH 'yka. MexaHndeckue cBoiicTBa TBepAbIX Tel. [InacTudyeckas (octaTouHas)
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HaumenoBanue
pa3ziesioB U TeM

Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN
NPOEKT (ecJIN NPeAyCMOTPEHbI)

OobeM
JacoB

®opmupyemble
obmmue u
npogeccnoHaJbHbIE
KOMITeTeH U U

nepopmanus. Tennosoe pacumupenue meepovix men u yxcuokocmei. Koygppuyuenm nuneiirnozo
pacuupenusn. Koagppuyuenm o6vémnozo pacwmupenusn. Yuem pacuwupenus ¢ mexuuxe. Ilnasnenue.
Yoenvnasa mennoma nnaenenusn. Kpucrannuzauus. Ilpakmuueckoe npumenenue 6 n08ceOnesHOl Hcu3Hu
Qusuueckux 3nanuii 0 c60lCmMeax 2a306, HcUOKOCMell U meepovix me.

32

Pewenue 3a0au c npogpeccuonanbHoil HANPAGIEHHOCMbIO

34

Konrpoabsnas padora Nel «MosekyisipHas (GH3MKa U TEPMOMHAMUKAY

Paznen 3. DiexkTpoanHaMuka

32

Tema 3.1.
«DJIeKTpHYecKoe
mnoJie»

Conep:xanue yue0OHOro MaTepuasia

36

1. Bnexkmpuueckue 3apaovl. DNSMEHTAPHBIN dJCKTPUICCKUN 3apsil. 3aKOH COXpaHEHUS 3apsaa. 3aKoH
Kynona. Dnexrpudeckasi HOCTOSHHAS. DJIeKTprudeckoe mosie. HanpssKeHHOCTb 37IeKTPHYECKOTO HOJIS.
[puanun cynepniosunuy noneil. IlIposoonuku 6 anekmpuueckom none. uinekmpuku é 31eKmpuieckom
none. IHonapusayua OurneKmpuxos.

38

2. Pabota cui anexTpocraTideckoro nois. [lorenuman. Paznocms nomenyuanos. Ceazo mesicoy
HANPAINCEHHOCMbIO U PAZHOCHbIO NOMEHUUAI08 INEKMPUUECKO20 NOJIA.

40

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

42

Pemenne 3aj1a4 C HpO(i)eCCI/IOHaJILHOI\/'I HalpaBJICHHOCTLIO

Tema 3.2.
«ITocTOSAHHBIH
JIEKTPUYECKUI TOK)

Conep:xanue yueOHOro MaTepuasia

44

1. yCJ'IOBI/ISI, HCO6XOI[I/IMI)Ie JJI1 BOBHUKHOBCHUA U TOAACPIKAHUA DJICKTPUICCKOT'O TOKA. CI/IJ'Ia TOKa U
IUIOTHOCTD TOKa. 3akon Oma 015 yuacmka yenu. 3a6ucumocmy INeKMPULEcKoz0 CORPOMUBIEHUS Om
Mamepuana, O1UHbL U RAOWAOU RONEPEUHO20 CeUeHUst NPOBOOHUKA. 3AGUCUMOCHb IIEKMPUYECKO2O0
conpomueienus RPo6oOHUK06 om memnepamypul. Temnepamypuutii Korghpuyuenm conpomuenenus.
Csepxnpogooumocms. Paboma u mownocms nocmosnnozo moka. Tennogoe oelicmeue moka. 3akon
Jcoyna— Jlenuya.

46

2. dnekmpoosurcywas cuna ucmounuka moka. 3akon Oma 013 nOHONU yenu. IneKmpuueckue yenu.
Hapannensnoe u nocnedosamenvnoe coeounenue npoeooOnuKos. 3akonvt Kupxzogha ona yzna.
Coedunenue ucmounuKo8 INEKMPUUECcKoll Inepzuu 6 amapero.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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HaunmeHoBaHue Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN O0bem ®dopmupyembie
pasfesioB U TeM NMPOEKT (ecJIM MpeayCMOTPEHbI) 4acoB 000 (R
npogeccnoHaJbHbIE
KOMMETeHIHH
48 Peutenue 3a0au c npogeccuonanbHoii HANPAGIEHHOCIbIO 2
50 KontpoabsHas padora Ne2 «JjiekTpruuyeckoe noje. 3aKoHbI IIOCTOSTHHOTO TOKA) 2
Tema 3.3. Copaep:xanue y4eOHOro MaTepHaJa 4
«OnexTpudeckuii Tok | 52 1. DnekTpuYecKuii TOK B METaJlIaX, B SJICKTPOJINTAX, Ta3ax, B BaKyyMe. Jnekmponus. 3axon
B Pa3MYHBIX Cpeaax» anekmponuza Papadea. Inekmpoxumuyeckuil IKeusanenm. Buowt 2azosvix pazpsaoos. 2
TepmoanexkTponHas smuccus. [lnazma.
54 2. dnekmpuueckuii mok 6 noaynpoeoonukax. Coocmeennan u npumecnan npogooumocmu. P - n 5
nepexoo. Illpumenenue nonynposoonuxos. llonynpoeoonuxoevie npudopeol.
Paznen ®usnueckuii npakrukym 1 yacrb 12
56 JlaGopaTopHuas padora Ne 1: OnpeneneHue mIOTHOCTH TBEPIOTO Tela. 2 OK 01
58 JlabopatopHasi pagora Ne 2: CroxeHue Cull, HAPaBJICHHBIX MO YIJIOM JIPYT K JIPYTY. 2 OK 02
60 JlaGopaTopHas paGora Ne 3: l3mMepeHre OTHOCUTEIBHOMN BIAYKHOCTH BO3IyXa. 2 OK 03
62 JlaGopatopHas pagora Ne 4. OnpeneneHre K03(hPHUIUCHTA TOBEPXHOCTHOTO HATSKEHUS! XKHKOCTH. 2 OK 04
64 JlaGopaTopHuas padora Ne 5: OnpenerneHue yaeabHOH TEIUIOTHI IDTABICHUS JIb/A. 2 OK 05
66 JlaGopaTopHas padora Ne 6: V3ydeHne 3aKOHOB ITOCIIEIOBATEIHLHOTO COSINHCHUS TIPOBOJTHIKOB 2 OK 07
Conep:xanue yueOHOro MaTepuaja 6
Tema 3.4. 68 1. BexTop MHIYKIIMM MarHUTHOTO noJisl. HanmpsykeHHOCTh MarHUTHOTO 1oJisl. [leficTBHE MarHUTHOTO OIS
«MarnaTHOE noJe» HA PAMOJIMHENHBII POBOHUK ¢ TOKOM. B3anmoneiicteue Tokos. Cuna Amnepa. Ipumenenue cunst 2
Amnepa. MarautHsiit ToTOK. PaboTa 110 nepeMenieHnio NpoBOJHUKA C TOKOM B MAarHUTHOM TIOJIE.
70 2. JlelicTBHe MarHUTHOTO TOJIS HA ABWKYIIwiAcS 3apsan. Cuna Jlopenya. Ilpumenenue cunvt Jlopenya.
Omnpenenenne ynensHOro 3apsina. Maznummnbie ceoiicmea sewjecmea. Maznumnas nponuyaemocme. 2
ConHevHast aKTUBHOCTB | €€ BIMsHUE Ha 3eMitto. MaranTHeie OypH.
72 Pemenne 3a1a4 ¢ npogeccHOHATLHOI HANIPABJIEHHOCTHIO 2
Tema 3.4. Conep:xanue yue0OHOro MaTepuaja
«JnexTpoMaruuTHas | 74 1.Aenenue snekmpomaznumuon undykyuu. Ilpasumno Jlenna. 3aKoH JIEKTPOMArHUTHOW WHAYKIIAH. 9
HHAYKUHA» Buxpeeoe 3nexmpuueckoe none. 3J1C WHAYKIINH B IBIKYIIUXCS IIPOBOTHUKAX.
76 2. Aenenue camoundykyuu. Hnoykmusnocms. Inuepeus MazHumn020 nois moka. B3anmocssisb )

QJCKTPHUICCKUX U MArHUTHBIX MOJICH. 3H€KTp0MaFHI/ITHO€ 1oJie
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HaunmeHoBaHue Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN O0bem ®dopmupyembie
pa3iesioB U TeM NPOEKT (ecJIN NPeAyCMOTPEHbI) 4acos 000 (R
npogeccnoHaJbHbIE
KOMMETeHIHH
78 Pewenue 3a0au c npogpeccuonanvHoit HANPAGIEHHOCMbIO
80 KontpoabsHnas padora Ne3 «MarauTHoe nmoJie. JJ1eKTPOMATHUTHASI HHAYKIUSD) 2
Pa3znen 4. Kosie6anusi 1 BOJTHBI 14
Tema 4.1 Copep:xanue yueOHOT0 MaTepuaaa 4
«MexaHu4ecKue 82 1. KonebarenbHoe nBukeHue. I apMOHHUYECKHE KxosieOanusa. CBoOOAHbIE MEXAaHUYECKHUE KOJIEOaHU.
KOJIEOaHUs U [IpeBparueHue sHepruu npu KojedareibHOM JBrkeHnH. CBOOOHBIE 3aTyXaloNIHe MEXaHHUECKHE 2
BOJIHBD» konebanusi. Maremarnueckuid MassTHUK. [Ipy>KUHHBIH MasiTHUK. BBIHYKI€HHbIE MEeXaHUYECKUE KOJICOaHHS.
Pe3onanc
84 2. . IlonepeuHsle ¥ MPOIOIBHBIE BOIHBI. XapaKTEPUCTHKH BOJIHBL. 3BYKOBBIC BOJIHBI. YIIBTPa3BYK U €T0 5 OK 01
pUMEHECHNE
Tema 4.2 Copep:xanue y4yeOHOr0 MaTepHaJia 10 OK 02
DJIEKTPOMATHUTHDBIE | 86 1. CBoOOAHBIC 3JICKTPOMarHUTHBIC Kosiebanus. [IpeBpaiieHue sHepruu B kojebaTeabHOM KOHTYpe. Dopmyiia OK 04
KOJIeGAHNSI U BOJIHBI Tomcona. 3aryxaronye 3J1eKTpoOMarHuTHbIE KojieOanus. [ 'eHepaTop He3aTyXaronuX IEeKTPOMarHUTHBIX 2 OK 05
KoneOaHui.
88 2. BeiHyXeHHBIC dJieKTpudeckue Konedanus. Ilepemennviii moxk. I'enepamop nepemennozo moka.
EmKocmnoe u undykmugnoe conpomueieHus nepemennozo moka. Akmuenoe conpomugnenue. 3aKom
Oma 0na InekmpuuecKoll yenu nepemennozo moka. Paboma u mouwinocms nepemennozo moxa. Pesonanc 2
6 anexmpuueckoul yenu. Tpancgopmamopwt. Toxu evicoxoit yacmomui. Ilonyuenue, nepedaua u
pacnpedenenue 31eKmMpoIHEPZUL.
90 3. DyeKTpOMarHuTHOE IoJie Kak 0COObI BUI MaTepuu. DIIeKTpOMarHuTHhIe BOJHbL. CBOWCTBa
ANIEKTPOMArHUTHHIX BoJH. Bubparop I'epua. OTKkpbIThIN KoebaTenbHblil KOHTYp. M300perenue paguo A.C. 2
[TonoBeim. [onsTre 0 panuocsssu. Hpunyun paouoceasu. Ilpumenenue 31eKmpoMazHUmMHbIX 60JIH.
92 Pewenue 3a0au c npogpeccuonanbHoil HANPAGIEHHOCMbIO
94 Kontpoasnas padora Ne 4 «KoneOaHWsI 1 BOJTHEBI 2
Pa3sngen 5. OnTuka 14
Tema 5.1 Conep:xanue yued0HOro MaTepuaja 6 0K 01
IIpupoaa ceera 96 1. Toueunslii ucTouHuk cBeta. CKOpocms pacnpocmpanenus céema. 3aKOHbL OMPANCEHUS U 9 OK 02
npenomnenun céema. ConmHedHsle u TyHHbBIe 3aTMeHus. [Ipuammn [Noiirenca. Ilonnoe ompasicenue.
98 2. JInnzbl. [Toctpoenne nzo0paxenus B nH3ax. @opMyna TOHKOI JIMH3BL. Y BeJIMUeHHE JIMH3EL. [ 71a3 Kak 2 OK 04
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HaunmeHoBaHue Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN O0bem ®dopmupyembie
pa3iesioB U TeM NPOEKT (ecJIN NPeAyCMOTPEHbI) 4acoB o0me u
npogeccnoHaJbHbIE
KOMMETeHIHH
ontu4ecKas cucreMa. Onmuueckue npuboput. Teneckonnl. Cuna ceema. Oceewyénnocns. 3aKonbt OK 05
oceeujenHocmu
100 | Pewenue 3a0au c npogheccuonanvHoli HanPasIEHHOCMbIO 2
104 Copep:xanue y4eOHOr0 MaTepHaJa 6
102 | 1. Unrepdepenuns ceta. KorepeHTHOCTH CBETOBBIX Jiydell. MIHTepdepeHuys B TOHKUX TIeHKaxX. Konbla
Hetorona. Mcnonp3oBanne nHTEpYEpeHIINN B HayKe U TeXxHuKe. Jndpakuns ceera. Judpakuns Ha eI B 5
napajulesIbHbIX JTydax. ndpakinuonnas pemertka. [lomspusanus monepednsx BoiH. [lomspusamus ceera.
JBoitHoe nyuenpenomienue. Ionspouast.
104 | 2. ducniepcus cBeta. Bumsl m3nydenuii. Bugsl criektpoB. CriekTpsl ucyckanus. COEKTPBI MOTJIOCHHS.
CriekTpasbHblil anann3. CreKTpaibHbIC KITaCChl 3Be311. YIIbTpaduosieToBoe udnyducuue. Mugpaxpacroe 2
u3znyuenue. PentreHoBckue ny4u. MIx npupoja u coiicta. [llkana 351eKTpOMarHUTHBIX U31yYEHUN
106 | KourpoabHasi padoTa Ne 5 «OnTuka» 2
Tema 5.3 Coaep:xanue yueOHOro MaTepuasa
CrnenuajbHas 108 | 1. ABmxeHHE CO CKOPOCTHIO cBeTa. [ocTynaThl TEOPHU OTHOCHTEIBHOCTH U CIECACTBUS U3 HUX.
Teopus WHBapuaHTHOCTH MOYJIsl CKOPOCTH CBETa B BaKyyMe. DHeprus Mokost. CBsi3b Macchl M 9HEPTUH CBOOOHON 2
OTHOCHUTECJIBHOCTH YaCTHUIIbI. D1eMEHTEI peHHTHBHCTCKOﬁ JUHAMHUKHU
Pa3nes 6. KantoBas pusuka 10
Tema 6.1 KBanToBas Conep:xanue yueOHOro MmaTepuaJja 4
onrTnKa 110 1. KBanroBas runotesa [Inanka. TemnoBoe nzinydernue. KopmyckynsapHO-BoTHOBO# qyanu3m. OOTOHBL
I'umotesa ne bpoiins o BoMHOBBIX cBoiicTBax yactuil. CoOOTHOIIEHUE HeonpeneeHHocTel [ eizendepra. 2
JaBnenne cBera. Xummuueckoe aerictue ceeta. Oneitel [1.H.JIebenera n H.M.Basunoga.
112 | 2. ®omoaghpexm. Ypasuenue Jitnmmenina ons pomospgpexma. Buewnuii pomosnekmpuuecxkuii 5
appexm. Buympennuii pomorgpgpexm. Tunwvt pomosrnemenmos. Ilpumenenue gpomorghgpexma OK 01
Tema 6.1 KBanToBas Conep:xanue yue0HOro MaTepuasia 6 OK 02
ONTHKA 114 | 1. PazBuTHe B3MIIAA0B HA CTPOCHHUE BemecTBa. Moienn cTpoeHuUs aTOMHOTO s1ipa. 3aKOHOMEPHOCTH B OK 04
aTOMHBIX CIIEKTpax Bojopoaa. SnepHas mozens aroma. OnbiTel O.Pesepdopna. Monens aroma Boopoza 1o OK 05
H.Bopy. KBanToBsie moctynatsl bopa. Jlazepst. PagnoakTHBHOCTh. 3aKOH paJIMOAKTHUBHOTO pacraja. 2 oK 07

PannoaxtusHbIe TipeBparieHus. CriocoObl HAOMIOACHNUS U PETUCTPAIINH 3aPsDKEHHBIX 9acTUll. D heKT
Bagunosa — Uepenkona.
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HaumenoBanue

Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN O0bem ®dopmupyembie
pasfesioB U TeM NMPOEKT (ecJIM MpeayCMOTPEHbI) 4acoB 000 (R
npogeccnoHaJbHbIE
KOMMETeHIHH
116 | 2. Crpoenue aroMHOrO siipa. Jledext Macchl, 3HEprus CBS3H M yCTOHYMBOCTh aTOMHBIX sifiep. SlnepHbie
peakuuu. SlnepHast sHepreTUKa. JHEPreTHYECKUil BEIXOA SAEPHBIX peakiuii. FickyccTBeHHas
paaroakTUBHOCTE. [leneHue TsokensIx siaep. LlenHas sinepHas peakuust. Ypasisemas HerHas peakiusl. 2
Snepustit peaktop. TepmosiaepHblii cunTes. DHeprust 3Be3 1. [loayueHne patuoakTHBHBIX H30TOIOB M UX
npuMeHeHne. bruonornueckoe neicTBUEe palloOaKTHBHBIX U3ITydeHNH. DIeMEeHTapHbIC YaCTHIIBI
118 | KoutpoabHas padora Ne 6 «KKBanToBas ¢puznka» 2
Paznen 7. Ctpoenue Beenennoi 2
Tema 7.1 Crpoenne Coaep:xanue yueOHOro MaTepuasia
CoJuneuHoii cucrteMbl | 120 1. Comneunas cucrema. IlimaHeTsl, ©X BUAUMOE IBMKEHKE. MaJible Teaa COTHEYHOM CUCTEMEL. OK 01
IBoaonus Cucrema 3emnsi—Jlyna. Connue. ConHeuHast akTUBHOCTh. Mcrounuk sneprun ConHIa U 3BE3. OK 02
Bcenennoii 3BE3/1bI, NX OCHOBHBIE XapakTepucTHKH. COBpEMEHHBIE IPECTABICHHS O IPOUCXOXKICHUN OK 03
sBosttoruy ConHIa U 3BE3]1. DTaIlbl )KU3HU 3BE311. Muteunslit [1yTe — Hama "amaktuka. Tumst 2 OK 04
rajakTHK. . Pagnoranaktuky u kBazapsl. Becenennas. Pacmmpenne Beenennoit. 3akon Xa66ma. 0K 05
Teopwust bonbioro B3peiBa. MacmrabHast cTpykTypa Beenennoil. Meraraiaktuka. OK 07
Paznen 8. ®usuyeckuii NPaKTUKYM 2 4acTh 14
122 | JlaGoparopHas padora Ne 7: M3ydueHue 3aKOHOB MapauIeIbHOTO COSAMHEHHUS TPOBOTHUKOB 2
124 | JlaGopaTopHuas padora Ne 8: M3mepenne 3/IC v BHyTPEHHETO COMPOTHUBIICHUS HCTOYHHKA TOKA 2
126 | JlaGoparopHnas padora Ne 9: MccienoBanue 3aBUCMMOCTH MOILIHOCTH, TIOTPEOIIsIEeMOil pe3UCTOpOM, OT OK 01
HaIpsHKeHUs 2 OK 02
OK 03
128 | JlaGoparopHnas padora Ne 10: Omnpenenenue ycKOpeHHs: CBOOOIHOTO ITaIeHNs C TOMOIIBIO MasTHHKA. 2 OK 04
OK 05
130 | JlaGoparopHnas padora Ne 11: Onpenenenne nokasareis MpeIoMICHHUS CTeKIIa 2 OK 07
132 | JlaGopaTopHuas paGora Ne 12: OnpenesieHne IIMHBI CBETOBOM BOJIHBI C IIOMOIIBIO TU(PPAKITHOHHON
PeIeTKH. 2
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HaunmeHoBaHue Conep:xaHue y4eOHOT0 MaTepHaJa, 1a00paTOpHbIe U MPaKTHYecKHe padoThl, HHAUBHAYATbHBIN O0bem ®dopmupyembie
pasfesioB U TeM NMPOEKT (ecJIM MpeayCMOTPEHbI) 4acoB 000 (R
npogeccnoHaJbHbIE
KOMMETeHIHH
134 | JlaGopaTtopHas pabora Ne 13: V3ydeHue kapThl 3B€3QHOTO HeOA. 2
IIpomesxyrounas arrecraums: AuddepeHUMPOBAHHBIN 32a4€éT
Bcero: 134
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3. YCJIOBUSA PEAJIN3ALIMUA ITPOT'PAMMBI JTUCHUATIINHBI

3.1. TpeOoBaHusT K MHHHMAJIBLHOMY MAaTePHAJLHO-TEXHHYECKOMY o00ecledYeHn o
Peanusanus mporpaMmbl TUCHUIUIMHBI TpeOyeT Haau4us y4eOHOTOo KaOWHETa, OCHAIIECHHOTO
CIEIYIOIHUM 000pYIOBaHUEM:

[Tocamounble MecTa: CTOJBI, CTYJbsl; HWHGOPMAIMOHHBIA CTEHJ, TEMAaTHYECKHE CTCHJIbI;
MOPTPETHI; O00OPYAOBaHHWE Il TMPOBEACHHUS J1A0OPATOPHBIX padOT; WCTOYHHKH IUTAHUS;
MYJIbTUMETPBI; BOJIbTMETPBI; MHJIHAMIICPMETPbI; SKCIICPUMEHTAIbHBIC TeJIa; JICKTPOHHBIC BECHI;
HOYTOYK; MYJIbTUMEIUHHBIA KOMILJIEKC; TOCKAa MEJIOBas ayAUTOPHAsST; SJIEKTPOHHAS JTOCKA.

IlepeyeHb peKOMeHIyeMbIX YUeOHBIX H3IaHUI, TOMOJIHUTEIbHOI JJUTEPATYPHI

OCHOBHBIC HCTOYHUKHU:

1. Msxkumes, I'. ., Byxosues, b. b., Corckmii, H. H. / [Tox pexn. ITapdentseBoii H. A. ®usuka.
10 xnacc. YueOnuk. ba3zoBeiif u yrinyonéunelii ypoBau — M.: M3narensctBo «lIpocBenieHue»,
2023

2. Mskuues, I'. f., byxoBues, b. b., Corckuii, H. H. / [lox pen. [TapdenrseBoit H. A. ®usuka.
11 xnacc. Yuebnuk. ba3oBelii u yriy0n€énnsnii yposau — M.: M3narensctBo «IIpocBemenue,
2023

JlonoJiHUTe/IbHbIE HCTOYHUKM:

3. dmutpueBa, B. ®@. ®usuka qis npodeccuit M crenUuanbHOCTEH TEXHUUYECKOTO MPOQUIIS:
y4eOHUK ISl 00pa3oBaTEIbHBIX YYPESKACHUN HAYaIBHOTO M CPEIHEr0 MpoeCCHOHATBLHOTO
obpazoBanus / B. ®@. JImurpueBa. — 2-e¢ u3f., crep. — M.: M3narenbckuii HEHTp «AKaIeMHs»,
2019. - 448 c.

Ilepeuens UHTEpHET-pECypCcoB:

1. Enunas komnekuus UpoBbIX 00pa3oBaTenbHBIX pecypcoB. — Pexum gocrtyma: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (nara obpamenus: 29.08.2022);

2. KM-ikomna. — Pexxum moctyma: http://www.km-school.ru/(nara oopamienus: 29.08.2022);

3. OTtkpbITas buzuKa. — 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. Poccuiickass oanekTpoHHas mikojia — Pexum pocrtyma: http://www.resh.edu.ru/(mata
oOparmenus: 29.08.2022);
6. ®usuka.ru. — Pexxum gocryna: http://www.fizika.ru (nara o6pamenns:29.08.2022);

7. ©UIIN (BIIP 11 xmacc) — Pexum pocryma: http://www.fipi.ru /(gataoOpamieHus:
29.08.2022);
DOneKkTpoHHBIM y4eOHMK — Pexum noctyma: http://www.physbook.ru/(nata oOpameHus:
29.08.2022).
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4, KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSA IUCHUITJIUHBI

Koa u HamMeHOBaHHe
¢opmMupyemMbIX KOMNIETEHIM

Pasznen/Tema

Tun oueHoYHbIX MEePONPUATHH

OK 01. Beibupath criocoOsr
penieHus 3a1a4
npohecCHOHATBLHOM
JIeSATEIbHOCTH
NPUMEHHUTEIBHO K Pa3IHUHBIM
KOHTEKCTaM

Pasmen 1. Temsr 1.1,, 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 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
WHTEpIpeTauy HHOpMAITHI
1 “H()OPMAIMOHHBIC
TEXHOJIOTHH JIJI BBIIOJIHEHUS
3a/1a4 podeccHoHaIbHOM
JeTENLHOCTH

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
JMYHOCTHOE Pa3BHUTHE,
peIPUHIMATETbCKYIO
JeSITeIbHOCTD B
npodeccuoHaabHOH chepe,
UCTIOJIB30BaTh 3HAHMS 1O
(GbuHAHCOBOI TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUIX

Pazgen 1. Temnr 1.1., 1.2, 1.3
Paszgen 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. DppexTrBHO
B3aMMO/IEIICTBOBATH U
paboTath B KOJUIEKTHUBE U
KOMaH/1e

Paspmen 1. Temsr 1.1.,1.2, 1.3
Paszpen 2. Temnr 2.1.,2.2., 2.3.
Pazpgen 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. Temsr 7.1., 7.2

OK 05. OcyuiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4€TOM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Paspgen 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 4. Tembr
4.1.,4.2. Pazgen 5. Temsr 5.1.,
5.2.,5.3 Paznen 6. Temn1 6.1.,
6.2. Paznen 7. Temnr 7.1., 7.2.

OK 07. CogeiicTBOBaTh
COXPAHEHHUIO OKpYKaroUen
Cpelbl, pecypcocOepexeHHmIo,
MIPUMEHATH 3HAHUS 00
U3MEHEHHUHU KJIMMaTa,
IPUHIUIBI OEPEXKINBOTO
IPOM3BOJICTBA, 3 (HEKTUBHO

Paspgen 1. Temer 1.1., 1.2, 1.3
Pazgen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2.,
33,34, 3.5 Paznen 4. Temsl
4.1.,4.2. Pazgen 6. Temsl 6.1.,
6.2. Pazngen 7. Temsr 7.1., 7.2

- YCTHBIH OIIpOC;

- (ppoHTANBHBII OMPOC;

- OIICHKA KOHTPOJIbHBIX PadoT;
- Ha0JII0/IeHKE 32 XOJIOM
BBITOJIHEHUS Ta00PaTOPHBIX
pabor;

- OIICHKA BBITTOJIHEHUS
71a00paTOPHBIX padoT;

- OIICHKA MIPAKTUYECKUX paboT
(penieHus KaueCTBEHHBIX,
pacyeTHBIX,
npodeccuoHanbHO
OpPUEHTUPOBAHHBIX 3a71a4);

- OIIEHKA TECTOBBIX 3aJIaHUM;
- Ha0JII0/IEHKE 33 XOJI0M
BBITIOJTHEHUS
WH/IMBUYAIbHBIX TIPOCKTOB U
OIICHKA BBIMTOJHEHHBIX
MIPOEKTOB;

- OIICHKA BBITMOJTHEHUS
JIOMAIIHUX CaMOCTOSATEIBHBIX
pabor;

- HaOJIIOEHUE U OIlEHKA
peleHus Kelc-3a1ay;

- HaOJII0/ICHNE U OLIEHKA
JIEJIOBOU HUIPBI;

- DK3aMeH
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JIEICTBOBATH B UPE3BbIYaNHBIX
CUTYaLUsAX
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(DOprl OUEHKU pe3yibmamuenocmu OﬁyquMﬂ:
I/I}Zm1/l6aflflea}Z, HAa OCHoee KOI’I’lOpOL? esblcmasejisiemcs umocoedsl OUeHKdA.

Memoowl oyenku pe3ynbmamos odyuenusn oucuyuniaunvt « uzukay:

UmMoz206as OYeHKa NO OKOHYAHUU U3VUEHUs GbICMABAAeMCs HA OCHOBAHUU 3A4eMHOU C Y4emom
meKyujeti ycnesaemocmu U blNOJIHEHHbIX 1a00PaAmopHbIX pabom.

O11eHKA 0TBETOB VUAIIIMXCS

KonnyecTBeHHBIE OTMETKH 32 YPOBEHb OCBOCHHUS Kypca, IIpeIMeTa BbICTABIISIOTCS B
COOTBETCTBUU C OaNbHON CUCTEMOI OLIEHUBAHUS: «2» - HEYJOBJIETBOPUTEIBHO, <3 -
YJIOBJIETBOPUTEIBHO, «4» - XOPOIIO U «5» - OTIIMYHO.

OneHka «5» CTaBUTCS B TOM CiIydae, €CiIM y4al[uics OKa3blBa€T BEPHOE IOHUMAHNE
(GU3UUECKO CYIIHOCTH paccMaTpUBAaEMbIX SIBICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, a
TaK e MPaBUIbHOE ONpeeieHue PU3NIECKUX BETUYHH, UX €AUHUI] U CIOCOO0B U3MEPEHMUS:
IPaBUJIBHO BBIOJIHAET YEPTEKH, CXEMBI U TPaQUKH; CTPOUT OTBET IO COOCTBEHHOMY ILJIaHy,
COIPOBOKAAET paccka3z COOCTBEHHBIMU ITPUMEpPAMU, YMEET IPUMEHSATh 3HaHUS B HOBOM
CUTYallMU IIPU BBIIIOJHEHUM NTPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTD CBSA3b MEKIY
M3Y4aeMbIM U paHee N3yYEHHBIM MaTepraIoM IO Kypcy aCTPOHOMMUH, a TAK)KE C MaTEpUaIOM,
YCBOCHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB.

Onenka «4» CTaBUTCS, €CIIM OTBET yUEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUIM Ha OLIEHKY
«5», HO 1aH 0€3 NCTI0IB30BAHUS COOCTBEHHOTO TUTaHA, HOBBIX PHUMEPOB, 0€3 MPUMEHEHUS
3HaHUH B HOBOM CUTYyalluu, 6€3 UCIOJIb30BaHMs CBA3EH C paHee U3yUYEeHHBIM MaTepUaioM U
MaTepHaJIOM, YCBOCHHBIM IIPY U3YYEHUU AP. IPEAMETOB: €CIIN YYAIUNCS TONyCTHII OJIHY
OLIMOKY MM He OoJiee IBYX HEI04ETOB U MOXKET UX UCIPABUTh CAMOCTOSTEIBHO UITH C
HEOO0JIbIIION TOMOILBIO YUUTETIS.

Onenka «3» CTaBUTCS, €CIIU y4allluics MPaBWIbHO MOHUMAET PU3NYECKYIO CYIIIHOCTb
paccMaTpUBAeMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEIbHbIE TPOOETBI B
YCBOEHUHU BOIPOCOB Kypca (PU3UKH, HE MPENATCTBYIONINE AATbHEHIIEMY YCBOEHUIO BOIPOCOB
IIPOrPaMMHOTI0 MaTepHuaia: yMeeT IPUMEHSTh IT0JIy4€HHbIE 3HAHUS IIPU PELIEHUH ITPOCTHIX
3a]a4 ¢ UCIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSIETCA MIPH PELICHUH 3a]a4, TPeOYyIOImUX
npeoOpa3oBaHus HEKOTOPBIX GOPMYI, TOMYCTUII He OoJiee OAHON Tpy0oii OIIMOKH U ABYX
HeZ0uETOB, HE O0JIee 0THOM TpyOoi U 0THOM HerpyOoi ommoKu, He Oosee 2-3 HerpyObIX
OlMOO0K, OAHOM HerpyOoi omMOKH U TPEX HETOUETOB; JOMYCTHI 4-5 HETOUETOB.

OI[eHKa «2» CTaBHUTCA, €CIIN yqamnﬁc;l HC OBJIaAC]I OCHOBHBIMU 3HAHHUAMU U YMCHUSAMU B
COOTBETCTBHH C Tpe6OBaHI/I$IMI/I IporpaMmbl U JOITYCTUIT 0oJIbIIIe OIHMOOK U HeJIOqéTOB qeM

HCO6XOI[I/IMO JJIA OLICHKH «3».

OneHKa KOHTPOJLHLIX PadoT

OneHka «5» cTaBUTCS 332 pabOTY, BBIIOJHEHHYIO MOJIHOCTBHIO O€3 OIIMOOK U HET0YETOB.

OneHka «4» cTaBUTCA 32 padOTY BBINOJIHEHHYIO IOJHOCTHIO, HO TPU HAJIMYKMH B HEW He Oosee
OJIHO rpy0O# U OfHOM HErpy0oil OIHMOKY U OJTHOTO HEelouéTa, He Ooliee TPEX HEOUETOB.
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Onenka «3» CTaBUTCS, €CIIM YYSHUK MPABIIILHO BBITIOJIHUII HE MeHee 2/3 Bceid paboThl win
JIOTyCTUIT He OoJiee 0JTHOM Tpy0oi omMOKHM U IBYX HEAOUYETOB, HE Oosiee OHOM IrpyOoit
OIIMOKY M OJJHOU HErpyOoit ommOKku, He 6osiee TpeX HErpyObIX OMMOOK, OJHOW HErpyOoit
OMIMOKK M TpeX HeAOYETOB, MpU HaAIU4UU 4 - 5 HEJJOUETOB.

OueHka «2» CTaBUTCS, €CIIU YUCIIO OINOOK U HEJOUYETOB MPEBBICUIIO HOPMY JUIs OLIEHKH 3 WM
NPaBUJIBHO BBHIOJHEHO MeHee 2/3 Bceil paboThl.

OneHKa Ja0opaTOPHbBIX PA00T

OneHka «5» CTaBUTCS, €CIIU y4allUiics BBIOIHSAET paboTy B MOJIHOM 00beMe ¢ COOTI0ACHUEM
HEO0OXOAMMOM MOCIEA0BATEILHOCTH MTPOBEICHHS ONBITOB U U3MEPEHUI; CAMOCTOSITEIILHO U
paloHaIbHO MOHTUPYET HE00X0uMoe 000pyI0BaHKE; BCE OIBITH IPOBOAUT B YCIOBUSX U
peXHMax, 00ECTICUNBAONINX IMOJTYICHHUE TPABIIILHBIX PE3YIbTATOB U BBIBOJIOB; COOJIFOIaET
TpeOoBaHUS MpaBUil O€30MACHOCTU TPYAA; B OTUYETE MIPABUIBLHO U aKKypaTHO BBIMIOJIHSET BCE
3amucH, TabJIUIbI, PUCYHKH, YSPTEIKH, TPAQUKH, BEIYUCICHUS; TPABIIIBHO BBIITOJIHSICT aHAIN3
MOTPEIIHOCTEH.

OneHka «4» CTaBUTCS, €CIIU BBIMOJIHEHBI TPEOOBAHUS K OIIEHKE «5» , HO ObUIO AOMYIIEHO JBa -
TpH HeJoUeTa, He 0oJiee OHON HerpyOoid OIMOKK U OJTHOTO HEeJ0UYETA.

Ouenka «3» craBuTCa, eciid paboTa BBHINOJHEHA HE IMOJIHOCThIO, HO O0BEM
BBIITOJIHEHHONH YaCTH TaKOB, ITO3BOJICT IOJIYYUTh IPABUIBHBIC PE3YJIbTAThl W BBIBOJBI:
€CJIK B XO0JI€ ITPOBCACHMS OIIbITAa U I/IBMepeHI/Iﬁ 6BIJ'II/I A0 YIICHBI OIINOKH.

Ouenka «2» cTaBUTCA, eciu paboTa BBIMOJHEHA HE TMOJMHOCTbIO U 00BeM
BBITIOJTHEHHON 4acTH paOOTHI HE MO3BOJISIET CENaTh MPABUIBHBIX BBIBOJOB: €CITH OIBITHI,
HN3MCPCHUSA, BEIYUCIICHUA, Ha6J'II-OI[€HI/I$I MMPON3BOANIIMCE HEIIPABUIIBHO.

Bo ecex cnyuasx oyenra chudicaemces, eciu yueHUK He coonooan mpebo8anus npasuil
bezonacnocmu mpyoa.

Ouyenka mecmogvlx padom yuauwyuxcs

«5» - 85% - 100%

«y» - 65% - 84%

«3» -41% - 64%

«@2» - 21% - 40%

«1»-0% - 20%

Ilepeuenv outu6ok:

I'pyovie oumiubxu

e Hesnanme omnpeneneHuld OCHOBHBIX TMOHSTHM, 3aKOHOB, IMPAaBUJ, IOJIOKEHUN TEOpHH,
dbopMyJ1, OOIMICTPUHATHIX CHMBOJIOB, 00O03HAYCHHS (U3WYCCKUX BEIIMYUH, CIUHHILY
U3MEPEHHUSL.

e HeymeHue BBIIENATH B OTBETE IJIaBHOE.

e HeyMmenue npuMeHSTh 3HAHUS IJIS PEIICHUS 33[a4 U OOBSCHEHHS (PU3UYECKHX SIBICHHIA,
HENPaBWILHO c(HOpPMYITHpPOBAaHHBIC BOMPOCHI, 3a/IaHUS WM HEBEPHBIE OOBSICHEHHS X0/a UX
pelIeHus, He3HAHWE MPUEMOB PEIICHUS 3a/1ad, aHAJIOTUYHBIX paHee PEIICHHBIM B KJIACCE;
OIIMOKH, TMOKa3bIBAIONINE HETPABUIHPHOE MOHUMAHUE YCIIOBUS 3aJaud WM HEMpPaBUIHHOE
HCTOJIKOBAaHUE PEIICHHUS.

e Heymenue untath ¥ CTPOUTH TpaUKN U TPUHIIUITHATHHBIC CXEMBI

29



Heymenne noarotoButs k paboTe YCTaHOBKY WM JIAOOPaTOpHOE 00OPYAOBaHHE, IIPOBECTH
OTIBIT, HEOOXOIMMBIE PACUeThl MIIM MCIIOJIb30BATh MTOJyYSHHbIE JAaHHBIE IS BHIBOOB.
HebOpexHnoe oTHOIICHHE K 1a00paTopHOMY 000PYIOBAHUIO U U3MEPUTEILHBIM PUOOPAM.
Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO proopa.

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

Hezpyovie oumunuoxku

Herounoctu ¢opMynupoBOK, OINpeneseHni, 3aKOHOB, TEOPHUH, BBI3BAHHBIX HEMOJIHOTOU
OTBETA OCHOBHBIX NPU3HAKOB ompeaensieMoro moHATus. OmuOKu, BbI3BAaHHBIC
HEecOOII0ICHNEM YCIOBHI TPOBEICHNS ONBITA WIIM H3MEPEHHH.

OmuOKK B yCIOBHBIX 0003HAYCHUSAX HA MPHHIHUIUAIBHBIX CXeMaX, HETOYHOCTH YepTexXeH,
rpauKOB, CXEM.

[Tpomyck WM HETOUYHOE HANMCAaHUEe HAUMEHOBAHHNA €AMHUL] (PU3MUECKUX BEINYHH.
HepaunoHansHbIi BEIOOP X0/1a PEIICHHS.

Heoouemut

HepanuonanbHble 3amucu TpU BBIYHCICHHUAX, HEPALMOHAJBHBIC NPHEMbl BBIYHCICHUH,
npeoOpa30BaHuil U PeLICHUs 3ajay.

Apudmerndeckue OMMUOKK B BBIYUCICHHSX, €CIM 3TH OMIMOKA TIpyOO HE HMCKaKaroT
peaTbHOCTH MOIYYEHHOTO Pe3yJIbTaTa.

OTnenbHbIE MOTPEUTHOCTH B (POPMYITHPOBKE BOIPOCA WM OTBETA.

HebpesxHoe BBIOIIHEHNE 3aMUCEH, YePTEkKEH, cXeM, rpaduKoB.

Opdorpaduueckue 1 MyHKTYyallMOHHbBIE OIIUOKH
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