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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 crieruanuctoB cpeanero 3BeHa (IIIICC3) mo cnenumansHocT 27.02.06.
«MeTposioru4ecKkuii KOHTPOJIb CPEACTB U3MEPEHU» U peanusyercs Ha 1 Kypce.

1.2. MecTo AMCHMIUIMHBI B CTPYKTYpe OCHOBHOW mpodeccnoHaIbHOW 00pa3oBaTeIbHOI
NpPOrpaMMBblI

Ousuka sBiIAeTCS NPOGUIBHON TUCHUILTMHON 00111€00pa30BaTENBHOTO  LIUKJIA
IPOrpaMMbl MOJATOTOBKH CIEHHAIMCTOB CPEIHEro 3BEHA IO CHEHUAIbHOCTSIM TEXHHYECKOTO
npoduiis Ha 6a3ze OCHOBHOTO 00111er0 00pa3oBaHusl.

1.3. Ile1u ¥ 3a/1a44 AUCHUILUINHBI — TPeOOBAHMSA K pPe3yJibTaTaM 0CBOEHHS THCIMIJIHHBI
Henu:

* (QopmupoBaHue y OOYYAIOIIMXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS, 3HAYUMOCTH
¢u3nueckux 3HaHUH A COBPEMEHHOIO  KBAJU(HUIMPOBAHHOIO  CHELMAIMCTa  MpHU
OCYIIECTBIICHHH €r0 MPO(PECCHOHATBHON e TEFHOCTH;

* (hpopMupoBaHHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH;

* OBJIaJICHHE crienn(puuecKoi cucTeMol (PU3MYECKIX MOHSATHH, TEPMUHOJIOTHEN U CHMBOJIMKOMH;
* OCBOEGHHE OCHOBHBIX (PU3MUECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;

* OBJIAJICHHE OCHOBHBIMH METOJIAMH HAayYHOT'O TO3HAHUS TPUPOJBI, UCTIOIB3yEeMBbIMU B (PH3UKE
(HabnoieHMe, ONIMCAHNe, U3MEPEHUE, BBIABIKEHHE TMIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);

* OBJAJCHHE YMEHUSMHU OOpabaThIBaTh JaHHBIE OKCIIEPHUMEHTA, OOBACHATH IOIYYCHHBIC
pe3yibTaThl, yCTAaHABIUBATh 3aBUCUMOCTU MEXIYy (PU3MUECKUMM BEIMYMHAMU B HaOII01aeMOM
SBJICHUY, JI€]aTh BbIBOJIBI;

* (popMupoBaHre yMeHus perath GU3NUECKUe 3a/1a41 pa3HbIX YPOBHEHN CIIOKHOCTH;

* pa3BUTHE I103HABATEIbHBIX HUHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIOCOOHOCTEH B
npoliecce NpUOOpPeTeHNs 3HAHUH C HMCIOJb30BAaHUEM Pa3IMYHBIX HCTOYHHUKOB MH(OpManuu u
COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJOTHM; yMEHUH (opMyaupoBaTb W OOOCHOBBIBATh
COOCTBEHHYIO MO3UILHUIO MO OTHOIICHUIO K (pu3nyeckoi mHpopManuu, NOTy4aeMold U3 pa3HbIX
HCTOYHUKOB;

* BOCIIMUTAHUE YYBCTBA FOPAOCTH 32 POCCHHMCKYIO (PM3NYECKYIO HAYKY.

3agauu:

* npuoOpeTeHue 3HaHUM O (yHIAMEHTAJIBHBIX (DU3MYECKMX 3aKOHAX, JIEKALIMX B OCHOBE
COBPEMEHHOM (M3NYECKON KapTHHBI MUpPA, NMPUHIUIOB JEUCTBUS TEXHUUYECKUX YCTPOWUCTB U
IPOM3BOJICTBEHHBIX MPOILIECCOB, O HAaNOO0JIee BAXKHBIX OTKPBITUSAX B 001aCTH (PU3UKHU, OKAa3aBIIUX
OTpeeNsolee BIUSHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

* MOHMMaHuEe (U3NYECKON CYIIHOCTH SBJICHUH, NPOSIBISAIONIMXCS B IMPOU3BOACTBEHHOMN
JeSITEIIbHOCTH;

* OCBOGHHME CIIOCOOOB HCIIOJNIB30BaHHUS (U3NYECKUX 3HAHUH JUId TNPAKTUYECKUX U
npo(ecCHOHANBHBIX 33/a4, OOBSCHEHHUS SIBICHUNH NPOU3BOACTBEHHBIX M TEXHOJIOIMUECKUX
IPOIIECCOB, MPUHIMIIOB TEXHUYECKUX IMPUOOPOB M YCTPOMCTB, obecredeHus: 0€30MacHOCTH
MIPOM3BOJICTBA M OXPaHBI IPUPOIbL;

* (hopMupoBaHME YMEHHMH periath y4eOHO-IPaKTUYEeCKHe 33Ja4 (PU3UYECKOrO COJEpKaHHs C
y4€TOM NMpoQecCHOHANTbHON HApPaBIEHHOCTH;

* npuoOpeTeHHe OmbiTa TO3HAHUS W CaMOINO3HAHUS; YMEHUH CTaBUTh 3a/Jaud M pelaTh
po0IieMbl ¢ y4€TOM NMPOoQecCUOHANBHON HapaBIEHHOCTH;

* opMHpOBaHKHE YMEHUH MCKATh, aHAIM3UPOBATh U 00pabaThiBaTh (prU3HUECKYIO0 HHPOPMALIUIO
¢ yu€ToM npoecCuOoHaNBbHOM HallpaBIEHHOCTH;

* TMOArOoTOBKa OOy4aromuXcs K YCHEIIHOMY OCBOGHHMIO JIUCIMIUIMH W MOJYJeH
npoecCHOHANBPHOrO I[MKJIA: (OPMHUPOBAHUE Yy HHUX YMEHUH U OMNbITa JAEATEIbHOCTH,
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XapakTepHBIX s mpodeccuil / TOMKHOCTEH CITyKaIluX MM CHEelHUaTbHOCTEH, MOTy4aeMbIX B
poeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPTraHU3aIUsIX;

* TMOAroTOBKa K (OPMHUPOBAHUIO OOMMX KOMIIETCHUMH Oyaymiero CrHenuaiucra:
camMo00pa3oBaHusl, KOMMYHHUKAIIMM, NPOSBICHUS TPAKIAHCKO- MNATPUOTHYECKON MO3UIIMH,
COTPYIHUYECTBA, MPHUHATHS PELICHUH B CTaHAApTHOW W HECTAaHJAPTHOW CUTYyalHUsX,
MPOEKTUPOBAHUS, MPOBEIACHUS (PU3NYECKUX U3MepeHuil, 3¢hdekTuBHOr0o u 6€30MacHOro
UCTIOJIb30BAaHUS PA3MUYHBIX TEXHHUECKUX YCTPOHCTB, COOJMIOACHUS MPAaBWI OXpaHbl TpyJa MpH
pabote ¢ GpU3nIECKUMH MPUOOPaMU U 00OPYTIOBAHUEM.

Oco6eHHOCTh (hOpMHUPOBaHMSI COBOKYITHOCTH 3a7ad W3y4YeHHsS (U3UKU i CHUCTEMBI
cpenHero mpo(eCCHOHATBLHOTO O0pa30BaHUs 3aKIIIOYAETCS B HEOOXOIMMOCTH peaTu3aluu
npoeCCHOHATBPHON HANpPAaBJICHHOCTH peIIaeMbIX 3amad, ydé€ra OCOOEHHOCTEH cdepsl
NESITeILHOCTH OYAYIIHUX CIICIHATUCTOB.

B pesynbrare 0CBOCHUS TUCIUILTHHBI O0YYaIOUIHICS JODKEH 3HATD!

* CMBICI TIOHATHI: (HU3UYECKOE SIBIICHHE, TMIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aUMOJICHCTBHE, DJIEKTPOMAarHUTHOE TI0Je, BOJIHA, (OTOH, AaToM, aTrOMHOE  SIpO,
WOHU3HUPYIOIINE U3TYUICHUS;

* CMBICI (PM3MUYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CHila, UMITYJIbC, padorTa,
MEXaHUYECKash DHEPrus, BHYTPEHHSS OHEPrus, aOCOJMIOTHAs TeMIeparypa, CpeaHss
KUHETHYECKAsi SHEPTHUS YACTHII BEIIECTBA, KOJMYECTBO TEILIOTHI, JJIEMEHTAPHBIHN 3JICKTPUUYCCKHIA
3apsi;

* CMBICT (U3NYECKUX 3aKOHOB KJIACCUYECKONH MEXaHWUKH, BCEMHUPHOTO TITOTCHUS,
COXpaHEHHMsI ~ JHEPIMM, HMMIIyJibca M  JJICKTPUYECKOTrO  3apsaa,  TEPMOJUHAMUKH,
3IEKTPOMArHUTHOW UHAYKINH, poTodddekTa;

* BKJIQJ] POCCHHCKHX W 3apyOeKHBIX YUYCHBIX, OKa3aBIIUX HaWOOJbICE BIMSHUC Ha
pa3BuTHE QUUKH;

B pe3ynbrate 0cBOSHUS NUCHUIUIMHBI O0yYarOMIHICS TOMKEH YMeTh!

* MPOBOAUTH HAOJIOICHUS, TJTAHUPOBATH U BBIMOJIHATH SKCIIEPUMEHTHI,

* BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJEIH, ®* TPUMEHATh MMOJTYYCHHbIE 3HAHUS 10 (U3HUKE
TSl OOBSICHEHUSI pa3HOOOPA3HBIX (DU3NUYECKUX SIBICHUN U CBOMCTB BEIIECTB;

* MPAKTUYECKU HCTIOIH30BATh (PU3NUECKHE 3HAHMUS,

* OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(POPMAIINH;

* UCIOJB30BaTh NMPUOOPETEHHBIC 3HAHUS M YMEHHUS JJISl PEHICHHUS MPAKTHMUECKUX 3a]ad
MOBCETHEBHOM JKM3HH, oOecrieueHus Oe30MacHOCTH COOCTBEHHOW J>KHU3HH, PAIlMOHAIBHOTO
MIPUPOJONOIB30BAHUS U OXPaHbl OKPYKAIOIIEH CpeIbl.

* ONHUCHIBaThb M OOBACHATH (PU3MUECKUE SBIICHUS U CBOMCTBA TEJI: CBOWCTBA ra3os,
JKUJKOCTEH M TBEPABIX  TeNl;  DJIEKTPOMAarHUTHYKO  MHAYKLIHMIO,  pacnpoCTpaHEHUE
AJIEKTPOMATrHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; M3TyUYE€HUE M TIOTJIONIEHUE CBETA aTOMOM;
dororddexr;

* OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHUIA;

* JIeTIaTh BBIBOJbI HA OCHOBE 3KCIEPUMEHTANBHBIX JAHHBIX;

* MPUBOJUTH MPHUMEPHI, MOKA3bIBAIOIINE, YTO: HAOIIOACHUS M DKCIEPUMEHT SIBISIOTCS
OCHOBOM /i1 BBIIBMXKEHHMS THUIOT€3 W TEOPHUM, TO3BOJISIIOT MPOBEPUTH HCTUHHOCTH
TEOPETHYECKUX BBIBOJOB; (U3MUECKas TEOpUsl JAaeT BO3MOKHOCTh OOBSCHATh HM3BECTHHIC
SIBIICHUSI IPUPOJIBI U HAyYHBIE (DAKTHI, MPEACKA3bIBATH €Ile HEM3BECTHBIC SBICHUS;

* IPUBOJWTH TPHUMEPHI MPAKTUUECKOTO HCIOJB30BAHUS (PU3MUECKUX 3HAHWN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMUKM M DJEKTPOJAMHAMUKA B DHEPreTHKE; pa3IMYHBIX BHJIOB
AJIEKTPOMATHUTHBIX U3ITYYCHUH JJI pa3BUTHS Ao U TEIEKOMMYHUKAIMI, KBAHTOBOU (DH3HKHU
B CO3/IaHUU SJIEPHOM SHEPreTUKHU, Ja3€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 u HalMEHOBAaHHE dbopmupyemsbix | [Inmanupyembie pe3yabTaThl OCBOCHUS AUCIUITIINHBI

KOMIIETCHIIU I 06mme JucuunnmHapHeie

OK 01. Bbioupars cnoco0bl pemieHus 3aj1a4 | B yacTu Tpya0BOro BOCIMTaHUsA: - chopMHpOBaTh MPEACTABICHUS O POJIU U MECTE
npogeccnoHaIbHOIMI JAeATEJLHOCTH | - TOTOBHOCTh K TPYydy, OCO3HAHHE IIEHHOCTH | (U3UKHU U ACTPOHOMHH B COBPEMEHHOW HAyYHOM

NPUMEHUTECJIbHO K Pa3/IMYHBIM KOHTCKCTaAM

MacTepcTBa, TPYI0It00ue;

- TOTOBHOCTh K AaKTHBHOM JEATCILHOCTH
TEXHOJOTUYECKOM u COoIlMaJIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,
IJIAaHUPOBaTh M CaAMOCTOATENIBHO BBINOJIHATH
TaKyl0 JEATEIIbHOCTb;

- HUHTEpPEC K Pa3IMYHBIM
npodeccCHoOHATEHOM JIEeATEIIEHOCTH,

chepam

OBiajgeHne yHHBepCAJbHBIMH Yy4eOHBIMU
MO3HABATEJIbHBIMM IEHCTBUSIMM:

a) oazoevie n02uyuecKue 0elcmeus:

- CaMOCTOATENILHO dbopMynupoBath i
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpUBaTh €e
BCECTOPOHHE;

-yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHUS JJisl CpaBHEHUS, KiIacCU(UKAIMU U
0000IICHHS;

- ONpenensTh IEeNU MACSITeNbHOCTH, 33JaBaTh
rapamMeTpbl U KPUTEPUU UX TIOCTHKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTb KOpPPEKTHBBI B JESITEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1ESITEIIbHOCTH;

- pa3BHBaTh KpPEATHMBHOE MBIIUICHUE TPH
pEIIeHNH KU3HEHHBIX MPoOIemM

KapTHHE MHpa, O CUCTeMOooOpa3syolel posn
¢u3MKH B Pa3BUTHM E€CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJle
POCCHICKHMX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HayKH; IIOHUMaHHE (PU3HUECKON
CYLIHOCTU HaOJII0JJa€MbIX SIBJICHUM MUKpOMHpA,
MakpoMHpa M Meramupa; I[OHMMaHUE pOJIU
aCTPOHOMHUU B MPAKTUUYECKOW JI€ATEIbHOCTU
YeJIoBeKa M JalIbHEeHIIeM HayYHO-TEXHUYECKOM
pa3BuTHH, poid (QU3UKK B (POpMHUPOBAHHH
Kpyrozopa u (yHKIMOHAJIBHOW TI'PaMOTHOCTH
YyeJloBeKa JJIs PelleHus] IPaKTHUECKUX 3ajay;

- copMupoBaTh yYMEHHUs pellaTh pacueTHbIE
3a/1a4u C SIBHO 3aJIaHHON (PU3MUECKOU MOJIETBIO,
UCTIONB3Ysl (PU3UYECKHUE 3aKOHBI M MPHHLUIIBL
Ha OCHOBE aHaJlM3a YCJIOBMSI 3a/1a4d BbIOMpATh
(Gu3NYecKyr0 MOJeNb, BBIICIATh (U3NUECKUE
BEJMYMUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€
pelleHus, MPOBOAMTH pacyeTbl M OLIEHUBATH
pEaTbHOCTD MOJTy4YE€HHOTO 3HauEHUs
¢u3nvecKkoil BeIMUYUHBI; pelaTh KauyecTBEHHbIE
3a/1a4H, BBICTpanBas JIOTUYECKH
HEIIPOTUBOPEUYMBYIO LENOUYKY PACCYXIECHUU C
Onopoi Ha N3y4ECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

- BJIaJIETh OCHOBOMOJAraroluMu (HU3NIECKUMU
MOHATUSIMU u BEJIMYNHAMU,




0) b6azoevle uccieooeamesbCKue OCiCMEUA: -
BIIQJICTh HABBIKAMH Y4€OHO-HCCIIETOBATEIHCKOM
U TPOCKTHOM  NIEATCITLHOCTH,  HaBBIKAMHU
paspeinieHuss TpoOJieM; BBISBIATh MPUIHHHO-

CJICACTBCHHBIC CBA3HU u AKTYaJIU3UPOBATH
3aa4y, BbIIBUI'AaTb THIIOTC3Yy €€ PpCHICHUS,
HaxoquThb ApPTryMCHTBI I  A0Ka3aTClIbCTBa

CBOMX VYTBEPXKJCHUM, 3a7aBaTh MapaMeTpbl U
KPUTEpUU PELICHHUS;

- QHAJIM3UPOBATH MOIYYECHHBIE B XOJ€ PELICHUs
3a/1aud pe3yibTaThl, KPUTUUYECKU OLEHUBATH MX
JIOCTOBEPHOCTb, MPOTHO3UPOBAaTh U3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh EPEHOCUTDh 3HAHUS B NO3HABATEJIbHYIO
U MPaKTUYECKYI0 00JIaCTH KHU3HEAEITeIbHOCTH;
- yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00NacTel;

- BBIIBUT'AaTh HOBBEIC naeu, Hpez[naraTL
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
- CITOCOOHOCT,  MX  WCIOJB30BAHUA B

MO3HABATEILHON U COLMAIbHON IIPaKTHUKE

XapaKTepU3YIOIIUMHA  (U3UYECKUE MPOLECCHI
(CBA3aHHBIMM C MEXaHUYECKUM JBUIKECHUEM,

B3aHMOﬂeﬁCTBHeM TCI, MEXaHHNYCCKHUMU
KOJIEOAHUSIMH u BOJIHaAMU, ATOMHO-
MOJICKYJIAPpHBIM CTPOCHHUEM BCIIIECTBA,

TEIUIOBBIMM  MPOLECCAMU; DIJIEKTPUUECKUM U
MAarHUTHBIM TOJIIMH, 3JIEKTPUYECKUM TOKOM,
3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU M BOJIHAMU;
OITHYCCKUMH SIBIICHUSIMU; KBaHTOBBIMH
SIBJICHUSIMU, CTPOCHUEM aToOMa M AaTOMHOTO
sapa, PaIuOaKTUBHOCTHIO); BIIaJCHUC
OCHOBOTIOIAraloIUuMHI ACTPOHOMUYECKUMH
MOHATUSAMHU, TO3BOJISIOIIMMHU XapaKTepU30BaTh
MPOLECCHI, IPOUCXOMASIIME HA 3BE3Jax, B
3BE3JIHBIX CHCTEMaX, B MEXKIaIlaKTHYSCKOH
cpene; IBWKEHHE HEOECHBIX TeI, JBOJFOIHIO
3Be3 U BeeneHnoi;

- BJAQAETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U
TEOpHUsMH (3aKOH BceMUpHOTO Tsarotenus, I, Il u
III 3axkonel HbIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON SHEpPruM, 3aKOH COXpaHEHUs
AMIYJIbCa, NPUHLOMUN  CYNEPHO3ULIMU  CHJI,
OPUHIUI ~ PAaBHONPABHOCTH  MHEPUHUAIbHBIX
CHUCTEM OTCYETa; MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUIO CTPOEHUS BEIIECTBA, a30BbIE 3AKOHHBI,
MEepBbIi  3aKOH  TEPMOAMHAMHUKH,  3aKOH
COXpPAHEHHUs DIIEKTPUUECKOTO 3apsja, 3aKOoH
Kynona, 3akon Oma misi ydacTka Ienu, 3aKOH
OMa 1isi MOJHOM ANEeKTPUYECKOM 1eMnu, 3aKOH
Jlxoyns - JleHma, 3aKOH 3JIEKTPOMarHUTHOU
WHJYKIUH, 3aKOH COXPAHEHHUs SHEPruu, 3aKOH
NPSAMOJIMHEHHOTO  paclpOCTPAHEHUSI  CBETa,
3aKOH OTPaXEHMsI CBETA, 3aKOH MPEIOMIICHUS
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CBETa; 3aKOH COXpaHEHUs DJHEPruH, 3aKOH
COXpaHEHHMsS UMITYJIbCA, 3aKOH COXpaHEHHUs
JNEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHUS
MaccoBOro 4mcia, mocTyiarel bopa, 3akoH
PaAMOaKTUBHOTO pacmaja); YBEpEHHOE
WCIOJb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEU

npu  aHaiau3e  (QU3MYECKMX  SBIEHUH U
IIPOLIECCOB.
OK 02. Hcnoan3oBarh coBpeMeHHble | B 00/1acTH HEHHOCTH HAYYHOI'O MIO3HAHMSA -yMETb  YYWUTBIBaTh TIPaHHULbl IPUMEHEHUS
Cpe/CTBA MOMCKA, AHAJIN3Aa U UHTEpPNpeTauuu | - c(OPMHPOBAHHOCTH MHUPOBO33pEHUS, | U3YUYEHHBIX buznIecKux MoJIenei:
uHpopMannu, U HH(POPMAIMOHHBbIE | COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO | MaTepuaibHas TOYKA, MHEpLMalbHasg CUCTEMA
TEXHOJIOTHM  JIIS  BBINOJHEHUs]  3a/a4 | pa3BUTHUA HAayKd M OOIIECTBEHHON NPAaKTHUKH, | OTCUETA, WICAIbHBIN ra3; MOJEIHU CTPOCHMUS

npogeccuoHaILHOI eI TeJIbHOCTH

OCHOBAaHHOI'O Ha JAuajIore KYJIbTYP,
CHOCO6CTBYIOHI€FO OCO3HAaHHUIO CBOCTO MCECTa B
NOJIMKYJIIBTYPHOM MHPC;

- COBEPIIIEHCTBOBAHUE A3bIKOBOM 51
YUTATEJIbCKOM  KYJIBTYpbl ~ Kak  CpeacTBa
BSaI/IMO)IGfICTBHﬂ MCXKAY JTIOAbMH W IMO3HAHHA

MUDA;
- OCO3HAHME LIEHHOCTH HAay4YHOH JESITEIbHOCTH,
TOTOBHOCTb ~ OCYLIECTBJISTH  IIPOEKTHYHO U
UCCIIEI0BATEILCKYIO JeSITENIbHOCTh
WHAWBUIYAIBHO U B TPYIIIE;

OBiajgeHne YHHBEPCAJIBHBIMHM Yy4eOHBIMHU
M03HABATEJILHBIMH J1efiCTBUSIMU:

6) paboma c unghopmayueii:

- BJIaJI€Th HABBIKAMHU TIOJYYEHUS MH(OpMAINH
U3 UICTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHLHO
OCYILIECTBIIAThH MMOUCK, aHAIN3, CUCTEMATHU3AIINIO
U UHTEpHpeTanuio HHOOPMAIMHU  pa3IUMYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

- CO3/aBaTh TEKCTHl B Pa3IMYHBIX (opmarax c

ra3oB, JKUJIKOCTEH M TBEpABIX TeJ, TOYCUHBIH
IEKTPUYECKUH 3apsaf, sSAepHas MOJENb aToMa,
HYKJIOHHasT MOJEJIb AaTOMHOTO spa IIpH
peneHnn (PU3UYECKHX 3a/1a4.




ydeToM Ha3Ha4eHUs WHPOpPMAIMKM M IIEJCBOM
ayJIUTOpUH, BBHIOMpas ONTHMAJIbHYIO (GOpMY
IPEACTAaBICHNS M BU3YaTH3allUH;

- OILIGHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTH
uHpOpMAIMY, €€ COOTBETCTBUE NPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCIIOJIB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX 3aJa4 C  COOJII0JIEHuEM
TpeOoBaHMi PrOHOMUKH, TEXHUKHU

0€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHHs,
NPaBOBBIX M OTHYECKHX  HOPM,  HOPM
MH()OPMAIIMOHHON OE30MMaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIO3HABAHUS M 3aIUTHI
nHpopManuy, HHPOPMALMOHHON 0E30MacHOCTH
JIMYHOCTH.

OK 03. IlnanupoBaTh W peaju30BbIBATh
COOCTBEHHOE npogeccnoHaIbHOE "
JIMYHOCTHOE pa3BuTHE,
NPeANPHHAMATEIBCKYI0  JIeiTeJbHOCTh B
npodeccuoHaibHOii cdepe, HCMOIB30BATH
3HAHUA 10 (PUHAHCOBOM TIPAMOTHOCTH B
PA3JIMYHBIX )KU3HEHHBIX CUTYalUSAX

B 00J1acTH
BOCIIMTAHMS:

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
STHYECKOTO MMOBEICHUS;

AYXOBHO-HPaBCTBCHHOI'0

- CIIOCOOHOCTH  OILIGHHMBATh  CHUTYyallUl0 U
NPUHUMATD OCO3HAaHHBIE peleHus,
OPHUCHTHUPYCH Ha MOpPaJIbHO-HPAaBCTBCHHLBIC

HOPMBI U IEHHOCTH;
- OCO3HaHWE€ JMYHOTO BKJIAaJa B IOCTPOEHHUE
YCTOMYHMBOTO OYTyIEro;

- OTBETCTBEHHOE OTHONIICHHE K  CBOHM
pomuTensM W (WIU) OPYTUM 4YIE€HAM CEMBbH,
CO3JJaHUI0 CEMBHM Ha OCHOBE OCO3HAHHOTO
NPUHATUSA LEHHOCTEM CEMEMHOM JKU3HH B
COOTBETCTBUU C TpaauLIUsIMU HapoaoB Poccuu;

- 61a0emov OCHOGHLIMU MEMOOAMU HAYUHO20
NO3HAHUA, UCNONb3YEMbIMU 6 Pu3UKe:

- MPOBOJUTH MpPSIMbIE U KOCBEHHBbIE M3MEPEHUS
(Gu3NYeCKUX BEIMYUH, BBIOMpas ONTUMaJIbHBINA
croco®d M3MEpeHHs] M UCHOJb3YSl H3BECTHbHIE
METO/IbI OLICHKH MOTPEIHOCTEN U3MEPEHU,

- TMpPOBOJUTH UCCIIEJJOBAHHE 3aBUCHUMOCTEH
¢u3NYeCKUX BEIMYMH C  MCIOJIb30BaHUEM
MIPSIMBIX U3MEPEHUH,

-00BSACHATD MOJIy4YEHHBIE
UCTONIb3ysl  (PU3HUECKHE TEOopuH,
MIOHATHS, U JETaTh BBIBOBI;

- cobOmoaTh mpaBuia 0e30macHOro TpyAa MpU
MIPOBE/ICHUH HCCIIEOBaHUI B paMKax y4eOHOro
SKCHEPUMEHTa U y4eOHO-HCCIIe0BATENbCKOM
JeSITEIbHOCTH € HWCHOJIb30BAHUEM ITHM(PPOBBIX

pe3yJIbTaThI,
3aKOHBl U
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OBaaneHue YHHBEpPCAJIbHBIMH
PeryisiTHBHBIMH 1€HCTBUSIMU:
a) camoopzanuzauus:

- CaMOCTOSATEJIEHO OCYIIECTBIIATh
MIO3HABATEIbHYIO  JAEATENBHOCTh,  BBIABIIATDH
npoOiemMbl, CTaBUTh U (HOPMYyIUPOBATH
COOCTBEHHBIE 3agauyl B  00pa3oBaTeIbHON

NEeSITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;
- CaMOCTOSITENIbHO COCTaBISITh IIAH PEIICHUs
npoOJeMBl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTECHU;
- JaBaTh  OLEHKY HOBBIM  CHTYyallUsM;
CIoCOOCTBOBATH (hopMHUPOBAHHIO u
MPOSIBJICHUIO IIHUPOKOW JPYIUIUH B PasHBIX
o0JacTax 3HaHWM, MOCTOSHHO IMOBBIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) camokonmponw:

- HCIIONB30BaTh MPHUEMBl pedICKCHH  JUIS
OLIEHKU CUTYalllH, BBIOOpA BEPHOTO PELICHMS;
-yMeTb OIICHWBAaTh PUCKH U CBOEBPEMEHHO
MPUHUMATh PELICHUS [0 UX CHIDKEHUIO;

6) IMOUUOHATLHBLIL UHmenneKm,
npeononazarouiuil chopmuposanHocms.

- BHYTpEHHEH MOTHBALlUW, BKJIFOYAIOIICH
CTpeMJIEHHE K JIOCTWXKEHUIO LEeNU U YCHexy,
OIITHMU3M, WHHUIMATHBHOCTD, YMEHUE
JIeiCTBOBATh, UCXO/S M3 CBOUX BO3MOXHOCTEH;
- OMIIATUHM, BKIIOYAIONIEH  CHOCOOHOCTH
MOHUMaTh SMOLMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTHIBATh ero npu OCYIIECTBIICHUH
KOMMYHHUKAIMH, CIIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO; COITMAIHBIX ~ HABBIKOB,
BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTpaMBaTh

U3MEPHUTENIbHBIX YCTPOIMCTB U J1aOOPaTOpPHOrO
00opymoBaHUs;

-c()OPMHUPOBAHHOCTH IPEJCTABICHUN O METOAAX
MOJIYy4EHUSI HAyYHBIX aCTPOHOMUYECKUX 3HAHUN
- oBuaaeTh (copMupoBaTH MPEICTABICHUS)
MpaBWIaMU  3alUCH  (QU3HYECKUX  (HOpMYI
penbedHO-TOUCYHOM CHCTeMbl 00o3HadeHui JI.
bpaiing (s chenbix U CIA0OBUISAIINX
o0yJaromuxcs).
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OTHOLICHMSI C JPYTUMM JIIOJbMH, 3a00TUTHCA,
MPOSIBJISITh MHTEPEC U pa3peniaTb KOH(QIUKTEHI.

OK 04. DddexktnBHO B3aMMOACHCTBOBATH U
paboTaTh B KOJUICKTUBE 1 KOMaHIe

- TOTOBHOCTb M CIIOCOOHOCTH K O6pa3OBaHI/II-O u

CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOTIPEICIICHHIO;
-OBJIa/ICHNE HaBbIKaMU yueOHo-

HCCIIEIOBATENIBCKOM, MPOEKTHON M COLMAIBHOM
JESITENILHOCTH;

OBiaaaenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) coemecmuasa 0eaAmenbHOCHb:

- TOHMMaTh W WCIOJNb30BaTh IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHIyaTbHON paboTHI;

- IIPUHUMATh 1I€JIM COBMECTHOU ACSATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIWHHUPOBATH JEHCTBUSA
10 €€ JOCTUKEHUIO: COCTABIISITh IJIAH JIECTBUH,
pacnpenenarb pojid C  y4ETOM  MHEHH
YYaCTHHUKOB o0cyXJ1aTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPIMHUPOBATH M BBINONHATH pPadOTy B
YCJIOBUSIX ~ pE€aJbHOr0,  BUPTYAJIIBHOTO  H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBJATHh MO3UTUBHOE CTPATErMYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYalUsX, IPOSBISATh

TBOPYECTBO 51 BOOOpakeHue, OBITh
WHUIMATUBHBIM
Osnanenne YHHBepPCAJIbHBIMHU

PEryjasiTUBHBIMHA HeﬁCTBHﬂMH:

2) npunamue ceda u Opy2ux iooeii:

- NIPUHUMATb MOTHBBI U aApPryMEHTBl JPYIUX
moaei pu aHalmn3e pE3yIbTaTOB

- OBJAJETh yYMEHUSIMH paboTaTh B TpyIIEe C
BBIIIOJIHEHUEM DPA3JIMYHBIX COLIMAJIBHBIX POJIEH,
IUIAHUPOBATh PaboTy TPYMIbl, PALMOHAIBHO
pacnpenenarb AeATelbHOCTh B HECTaHJIAPTHBIX
CUTyalusiX, aJeKBaTHO OIICHUBATb  BKJAJl
KOKJIOTO U3 YYAaCTHHUKOB TPYIIBI B pEUICHUE
paccMaTpuBaeMoii PoOIeMbl
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NEeATEIbHOCTH;

- IPU3HaBaTb CBOE IIPaBO M IIPaBO JAPYTHX
Jofed Ha OIMOKHW; pa3BUBaTh CIIOCOOHOCTb
IIOHUMATh MUP C IO3ULUU APYTOrO YEJIOBEKA.

OK 05. OcymecrBiasitTb  yYCTHYIO H
NMCbMEHHYI0 KOMMYHUKAIHIO Ha
rocy1apcTBeHHOM si3bIKe Poccuiickoi
@enepanum ¢ y4eToM  0coOeHHOCTeil

COMUAJTBHOIO0 U KYJbTYPHOI'0 KOHTCKCTa

B o0s1acTH 3¢TeTH4€CKOr0 BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIOYAs
ACTETUKY Hay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoii Hayke;

- CIOCOOHOCTH BOCIIPHUHHUMATD PA3JIMYHbIC BUJIbI
HUCKYCCTBA, TpagulUKh W TBOPUYECTBO CBOCTO U
JIPYTUX HapOJOB, OINYIIATh HSMOIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH ISl TUYHOCTH U
oOIecTBa  OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYpPHBIX TPaIUIIHiA
M HapOJHOTO TBOPYECTBA; TOTOBHOCTh K
CaMOBBIPAKEHUIO B pa3HbIX BUJAX MCKYCCTBA,
CTPEMIICHHUEC TIPOABJIATH KaucCTBa TBOp‘-I@CKOfI
JIMYHOCTH;

Osnagenne YHHBepPCAJIbHBIMHU
KOMMYHUKATHBHBIMU /1eICTBUAMM:

a) oowenue.

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCeX cdepax
KU3HU;

- pacno3HaBaThb  HeBepOalbHBIE  CpPEICTBA
oOIlIeHus,, MOHMMAaTh 3HAUYEHUE COLMATBHBIX
3HAKOB, pacrno3HaBaTth MIPEANOCHIIKU
KOH(INKTHBIX CUTyalui u CMSAT4aTh
KOH(JTUKTHI,

- Pa3BEpPHYTO W JIOTMYHO M3JIaraTh CBOIO TOUKY
3pEeHUsl C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

- yMeTb pacno3HaBaTh (U3NYECKUE SIBICHUSA
(mpomeccbl) M OOBACHATH MX Ha OCHOBE
U3YyYCHHBIX  3aKOHOB:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BUKEHUE,
CBOOOJHOE TMajJieHHe Tej, JABMKEHHE IO
OKPY’KHOCTH, HHEpLMs, B3aUMOJEHCTBHE TEIl,
KoJiebaTeNnbHOE JBUKEHUE, PE30HAHC, BOJIHOBOE
nBkenue; 1uddysusi, OpoyHOBCKOE JABIKEHHE,
CTPOEGHUE JKUJKOCTEHl M  TBEpPAbIX  Tell,
U3MEHeHne o0beMa Tel TMpH HarpeBaHUU
(oxnaxxIeHun), TEIUIOBOE paBHOBECHE,
UCIIapeHue, KOHJIeHCcalus, IUIaBJICHUE,
KpHUCTaJTU3a1Msl, KUIIEHUE, BIAXKHOCTh BO3/IyXa,
CBSI3b cpenHen KHHETHYECKOU SHEPTUU
TEIJIOBOTO JIBUKEHUSI MOJIEKYJI C abCOJIOTHOM
TEMIEPaTypoil, MOBBIILIEHNE JaBJIECHUS ra3a npu
€r0 HarpeBaHUU B 3aKpPBITOM COCYHE, CBA3b
MEXay I[apamMeTpaMu COCTOSHHUA Ta3a B
U30IPOLECCAX; JJIEKTPU3ALHNS Tell,
B3auMO/IENCTBUE 3aps/0B, HarpeBaHue
IPOBOJAHMKA C  TOKOM,  B3aUMOJEHCTBUE
MarHuTOB,  3JEKTPOMAarHUTHas  WHAYKLHUA,
JEICTBME MarHUTHOTO IIOJISI Ha IPOBOJHHK C
TOKOM u JBUKYIIHICS 3aps,
AJIEKTPOMArHUTHbIE ~ KOJeOaHUsT M BOJIHBI,
MpSIMOJIMHETHOE ~ paclpoCcTpaHeHHE  CBeTa,
OTpaKeHHe, IMpeJoMJIeHHe, HHTeppepeHIns,
Tupakus U TOJsSpU3alUs CBeTa, IUCHEPCUs
cBeTa; (OoTOINEKTpHUUECKUN HPQEeKT, CBETOBOE
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JaBJICHHUC, BO3HHKHOBCHUEC JIMHEHYaToro
CIICKTpa aTroMa BOAOpOJd, CCTCCTBCHHAA U
HCKYCCTBCHHAA PaANOAKTUBHOCTD.

OK 07. CogaeiicTBOBaTh  COXpPaHEHHUIO
OKpY:Kamolleil cpeabl, pecypcocOepexeHulo,
NPUMEHATH 3HAHUS 00 U3MEHEHUM KJIMMATa,
NPUHUMIBI  0epesKJIMBOr0  NPOM3BOACTBA,
3¢ PeKTUBHO 1eiicTBOBATh B Ype3BbIYailHbIX
CUTYyalUsIX

B 001acTH 3K0JIOrH4€CKOT0 BOCIIUTAHUSA :

- c(OpPMHUPOBAHHOCTb 9KOJIOTUICCKOU
KYJbTYpPbI, INOHHMMAHHUC BJIMAHUA COLOMUAJIBHO-
SKOHOMHYECKUX TMPOIECCOB HA  COCTOSHHUEC
MPUPOJHON U COLMAIBHON Cpe/bl, OCO3HAHHE
rJ100aJIbHOTO Xapakrepa IKOJIOTMIECKUX
pooem;

- IUIAHUPOBAHME U OCYILECTBICHUE ACUCTBUN B
OKPYJKAaIOIIEW Cpelle Ha OCHOBE 3HAHMS LieJed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA; AaKTUBHOE
HENpUATHE  JIEWCTBUHM, IPUHOCIIIMX  BpPEJ
OKpYKarolllel cpele;

- YMEHHME HIPOrHO3MPOBATh HEOJIAroNnpuUsTHbIC
JKOJIOTUYECKHE IIOCJIEICTBUS
NPEINPUHUMAEMBIX JEWCTBUM, MPEIOTBPAIATH
UX;

- pacimpeHue OIIBITA JIEATEIIbHOCTH
JKOJIOTUYECKOM HaIpaBJICHHOCTM Ha OCHOBE
3HaHUU 10 PU3UKE.

- chopMUpOBaThH YMCHHS MPUMCHSITh
MOJIyYEHHBIC 3HAHUS I OOBACHEHHUS YCIOBUI
MpoTeKaHus (PU3NYECKHUX SBICHUH B MPUPOJE U
JUIS  TPHHATHAS TPAKTHYCCKUX PEIICHUH B
IIOBCEOIHEBHOW JKM3HHM U1 OOecleyeHust
0e30IacHOCTH TpPU OOpalleHHH ¢ OBITOBBIMHU
npubopaMd W TEXHUYECKHUMH yCTPOWCTBAMU,
COXPAaHEHHS 3[0POBbS M COOJIOACHHUS HOPM
9KOJIOTHYECKOTO TOBEJACHUS B OKpYKAOIIEH

cpene; [IOHUMaHHe HE00X0IUMOCTH
IIPUMEHEHUS JOCTHKEHHU ¢uzuku u
TEXHOJIOTUH JUISL palOHaIbHOIO
IIPUPOJOIIOIB30BAHMS.
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1.5. KosinuecTBO 4acoB HA OCBOEHHE NMPOrPaMMbl Y4eOHOM U CHUTIIUHBI
MaKcUMalibHas yueOHas Harpyska odydatouierocs 146 yacoB, B TOM 4HcIIe:
obsi3aTenpbHas ayIuTOpHas yuyeOHast Harpyska oOydaromierocst 130 yacoB, B ToM uuncie
nabopaTtopHble paboThl — 26 4acoB; KOHCyibTauuu — 2 4vaca, [I9K — 10 gacoB, sk3amen - 6
4acoB.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

2.1. O6beM AUCHHUILINHBI U BUABI Y4eOHO#i padoThl

Buj yueOHoi1 padoThI O0bem

4acoB
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 146
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 130

B TOM YHUCJIE!

71a00paTOPHBIE 3aHATHS 26
KOHTPOJIbHBIE PAOOTHI 12
II9K 10

Hmozosan ammecmauus 6 d)opme IK3AMEHa
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2.2. TemaTu4eckuil IJIaH U coep:KaHue Y4eOHOH TMCIUIIMHBI « DU3NKA»

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia, JIa00paTOpHbIe H MPaAKTHYeCKHe PA00ThI, HHIMBHIYAJbHbI O6bem ®opMupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4yacos obmue u
npodgeccuoHaJbHbIE
KOMIICTCHIIUH
Conep:xkanue y4eOHOIro MaTepuaa 2
Beenenue 2 1. ®us3uka — dyHAAMEHTaIbHAS HAyKa O pHUpoje. ECTecTBeHHO-HAYYHbBIH METO/ MTO3HAHHUS, €r0 2
®u3MKa U METO/IbI BO3MOKHOCTH U IPaHMIIbI IPUMEHUMOCTH. DKCIEPUMEHT U TEOPUS B IPOLIECCE NO3HAHMUS TIPUPOIBL. OK 03
HayHOT'0 IO3HAHH MoaenupoBanne GU3NYECKUX ABJIEHUM M IPOLECCOB. POJIb SKCIIEPUMEHTA ¥ TEOPUH B IIPOLIECCE TTO3HAHMS OK 05
npuposl. Pusndeckas BenudrHa. OU3nvecKue 3aKOHBL. [ paHHIBI TPIMEHUMOCTH (HH3HUECKIX 3aKOHOB H
teopwuii. [Ipuammm coorBercTBus. [loHsATHE 0 pr3myeckoii kapTuHe Mupa. [lorpenrtHocTH n3MepeHuit
¢u3nIecKuX BeNMYUH. 3HaueHue huzuxku npu océoenuu npogeccuii u cneyuansnocmeii CII0
Pa3zgen 1.MexaHuka 14
Coaep:xkanue yueOHOro MaTepuaJa 4
Tema 1.1 4 1. MexaHn4eckoe IBHKEHUE U ero BUIbl. MaTepuanbHas Touka. OTHOCUTENIBHOCTh MEXaHUYECKOTO 2
OcHOBBI nerxeHust. Cucrema otcueta. [Ipunimn oTHOcUTeNnbHOCTH ["anumes. CriocoObl ONMcaHus IBH>KEHUSI.
KHHEMaTHKHU Tpaexmopusa. Ilymo. Ilepemensenue. PaBHOMepHOE NpsiIMONIMHEIHOe NBIKeHHe. CKOpOCTh. MrHOBEHHas U
CPEeIHss CKOPOCTH. Y CKOpEHHE.
6 2. IlpsimosMHEeItHOE ABMXKEHHUE C MIOCTOSTHHBIM YCKOPEHUEM. [IBIKEHHE ¢ TIOCTOSIHHBIM YCKOPEHHEM 2 OK 01
cBOOOHOTO TaieHNs. Pagnomephnoe ogusicenue mouku no OKpYyIHCHOCHIU, Y2/l0645 CKOPOCHLb. OK 02
LlenrpoctpemurensHoe yckopenue. Kunemamuka abconrommno meepoozo mena. OK 04
Coaep:xkanue yueOHOro MaTepuaJa 4 OK 05
Tema 1.2. 8 1.0cHoBHas 3agada quHamuku. Cuna. Macca. 3akonbsl Mmexanuku HetotoHa. Cuitel B mpupoze. Cuna OK 07
OCHOBBI AMHAMHKH TSODKECTH M CHJIA BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TsiroTeHus1. [lepBasi kKocMHu4ecKkasi CKOpOCTb. 2
JIBrmkeHue mianeT u Manbix Te COTHEYHOW CUCTEMBI.
10 2. Bec. HeBecomoctb. Cuinbl ynpyroctu. Cunet mpenus. 2
Coaep:xkanue yue0HOro MaTepuasa 6
Tema 1.3. 12 1. UWwmnynsc Tena. UMmynbe cHtbl. 3aKOH COXpaHEHUS HMITYJIbca. PeakTHBHOE JIBIKEHUE. 2
«3aKoHBI Mexanuueckaa paboma u mouwjpocmo. Kunemuueckas snepzus. Ilomenyuanvuan snepzun. 3aKon

coxpaHeHHsl B
MeXaHUKe»

CoxXpanenusn MexXaHUuecKoll IHepzuu.
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HaunmeHoBaHue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paTOpHbIe H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem dopmupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obmue u
npogeccuoHaJbHbIE
KOMIICTCHIIUHA
14 2. Pabora cuitbl TsKeCTH U cHitbl yripyrocTi. KoHcepBaTiBHbIe critbl. [IpiMeHeHNE 3aKOHOB COXPaHEHHS. 2
Hcnonp3oBaHue 3aKOHOB MEXaHUKH JJIS1 OOBSICHEHHUS IBM)KEHHST HEOECHBIX TeJ U JUIsl Pa3BUTHUS
KOCMHMYECKHX HCCIEIOBAHUN, IPaHUIIbI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
16 Peutenue 3a0au c npogeccuonanbHoll HANPAGIEHHOCIBIO 2
Pa3gen 2. MousiekyasipHas ¢pusuka. Tepmogunamuka 18
Coaep:xanue yueOHOro MaTepuaJa 4
Tema 2.1. 18 1. OcHOBHBIE NOJO0XKEHUS MOJIEKYISIPHO-KHHETHYECKOH Teopun. Pa3zMepsl 1 Macca MOJIEKYN U aTOMOB.
«OcHOBBI BpoyHoBckoe nBuxenue. Cuibt u IHepUA MeHCMONEKYAAPHO20 e3aumodelicmeus. CTpoeHue 9
MOJIEKYJIAPHO - ra3000pa3HbIX, JKUAKUX U TBEPIBIX Tel. CKOPOCTH ABIKCHHS MOJICKYN U X M3MepeHue. M neansHbIi
KHHETHYeCKOH ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU Ta30B.
Teopum» 20 |2. Temnepamypa u ee usmepenue. TepMoIUHAMUYECKAS [IKAJIA TEMIIEPATYPbl. AGCOIIOTHBIN HYIb OK 01
TeMmneparypsl. TeMmneparypa 3Be3/1. Y paBHEHHE COCTOSIHUS UJIealibHOTO ra3a. M3omporecchl u ux 2
rpaduku. ['a3oBble 3ak0HBL. MoJsipHast ra30Bast HOCTOSIHHASL. OK 02
Copep:xaHue yueOHOTr0 MaTepuaJa 4 OK 03
Tema 2.2 22 1. BHyTpeHHAA PHEPTHUS CHCTEMBl. BHYTpeHHSISI SHEpTHs UAeANbHOTO ra3a. PaboTa u TernoTa kak GopMBI OK 04
«OcHOBBI nepeiau SHeprun. TemmoeMKocTh. Y iefbHas TeII0eMKOCTh. KoandecTBo TemoTsl. Y paBHeHHE 2 OK 05
TepMOJIMHAMHUKM» TEIUIOBOTO OanaHca. OK 07
24 2. IlepBoe HavaIo TEPMOJIMHAMUKH. ATMa0aTHBIA npoliecc. Bropoe Havano TepMOAMHAMUKH.
Ilpunyun oeiicmeusn mennogoi mawunsl. Tennoevie osucamenu. KIT/l mennoeozo osuzamens. 2
Xonoounvnvie mauwiunol. OXpaHa IPUPOJIBL.
Coaep:xanue yue0HOT0 MaTepuasa 10
Tema 2.3 26 | 1. Wcnapenue u KoHaeHcamus. HackIeH b 1ap U ero CBOICTBA. AGCOIOMHAA U OMHOCUMeNbHAA
«ArperaTbie enaxcrnocms 6030yxa. TIpuGOpHI I ONIPeIeIeHNs BIAXHOCTH Bo3yxa. Touka pocsl. Kunenue. 2
COCTOSTHU BEMIECTBA 3aBHCHMOCTh TEMIEpaTyphl KUMEHUS OT JaBieHus. Kpuruaeckoe COCTOSHIE BEIIeCTRa.
u (azoBbie 28 2. XapakTepuCTHKA KHUIKOTO COCTOSIHUS BelecTBa. [I0BEpXHOCTHBIN CIION KUIKOCTH. DHEPrHst
Tepexoann> MIOBEPXHOCTHOTO c1os. bivokuuii nopsinok. Iloeepxnocmuoe namsascenue. Cuauuganue. fenenus na 2
Zpanuye HcuoKocmu ¢ meepovim menom. KanuisipHble sBICHUS.
30 3. Xapaxmepucmuxa meep0ozo cocmosanus eewecmsa. Kpucmannuueckue u amopgpusvie mena. Ynpyzue 5

ceolicmea meepovix mei. 3axon I'yka. Mexanuueckue ceoticmea meepovix men. Ilnacmuueckas
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HaumeHoBaHue Coaep:xanue yueOHOI0 MaTepHaJia, JJaGopaTopHbIe U MPaKTHYecKHe Pad0Thl, HHIMBHIYAJbHbII O6bem dopmupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obmue u
npogeccuoHaJbHbIE
KOMIICTCHIIUHA
(ocmamounas) depopmayus. Tennosoe pacwmupenue meepovix men u yncuoxkocmei. Koyppuyuenm
auHeinozo pacwupenus. Koygpuyuenm 06vémnozo pacuiupenun. Yuem pacuiupenus @ mexnuxe.
ITnagnenue. Yoenvnaa mennoma naasénenusn. Kpucmannusayus. Ilpakmuueckoe npumenenue é
NOBCEOHEGHOU HCUHU PUUUECKUX 3HAHUIL 0 CEOUICIMEAX 24308, HCUOKOCMEN U MEepObIX me.
32 Pewenue 3a0au c npogheccuonanvHoil HANPAIEHHOCHb 2
34 Konmponsnas pavoma Nel «Monexynsapnas gpuzuxa u mepmoOUHAMUKAY 2
34
Pazaen 3. DnekTpoaMHaMHuKa
ConepxaHue y4e0HOT0 MaTepHaJa 8 OK 01
Tema 3.1. 36 1. Dnexmpuueckue 3apaovt. IneMEHTAPHBIN SJICKTPUICCKUH 3apsa. 3aKOH COXpaHEHU 3apsaaa. 3aKkoH OK 02
«IJeKTpuyecKoe Kynona. Onextprdeckas MOCTOSHHAS. DIIEKTpUIECKOe moe. HampsokeHHOCTD 3IIeKTPHIECKOTO TTOJIS. 5 OK 03
noJjie» [punuun cynepnosunuu noneil. IIposoonuxu é snekmpuueckom none. Juanekmpuxu OK 04
nekmpuueckom noue. Ilonapuszayun ousnekmpuKoas. OK 05
38 2. Pabora cun anekTpocTaTudeckoro nojs. Ilotennuan. Pasnocms nomenyuanos. Ceasp mesicoy 9 OK 07
HANPA}CEHHOCMbBIO U PA3HOCMbI0O HOMEHUUAN08 IIEKMPUYECKO20 NOIA.
40 3. Dnexmpoemrxocme. Eounuust snekmpoemxocmu. Konoencamoput. Coedunenue KoHOeHCaAmopos 6
Oamapeio. Inepzus 3aparicennoz0 KOHOeHcamopa. IHeprus dNeKTpudeckoro nois. Ilpumenenue 2
KOHOeHncamopoe .
42 Pemenue 3amad ¢ mpodeccroHanTsHON HAIPaBICHHOCTHIO 2
Copep:xaHue y4edOHOT0 MaTepuasia 10
Tema 3.2. 44 1. YcnoBus, He0OX0JuMbIE 1J11 BOSHUKHOBEHUS U TOJIEPKAHMSI dJIEKTpUIecKoro Toka. Cria Toka u
«IlocTosiHHBI IUIOTHOCTb TOKA. 3akoH Oma 0114 yuacmka yenu. 3a6ucumocms 371eKmpuiecko2o cOnpomueieHus om
JJIeKTPUYECKHIT TOK» Mamepuana, ONUHbBL U HI0UWLAOU NONEPEUHO20 CEYEHUS NPOBOOHUKA. 3A8UCUMOCMb IIEKIMPUUECKO20 9
conpomuenenus npoeooHuKoe om memnepamypul. Temnepamyphoiii Ko3ghduyuenm conpomuenenus.
Csepxnpogooumocms. Paboma u mowgnocms nocmoannozo moka. Tennogoe oeiicmeue moka. 3axon
[Drcoyna— Jlenya.
46 2. Dnekmpooguscywian cuna ucmoynuka moka. 3akon Oma ons noanoi yenu. Inekmpuueckue yenu. 5
Ilapannenvnoe u nocnedogamenvHoe coedunenue npo6oOHUKOE.
48 3akonvl Kupxzoga ona yzna. Coedunenue ucmouHuKos IneKmpuuecKkoil IHepzuu 8 bamapeio. 2
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HaunmeHoBaHue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paTOpHbIe H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem dopmupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obmue u
npogeccuoHaJbHbIE
KOMIICTCHIIUHA
50 Pewenue 3a0au c npogpeccuonanvHoit HANPAGIEHHOCMBIO 2
52 Kontponbnas padora Ne2: «IlocTOSTHHBIN TOK». 2
Tema 3.3. Conep:xanue yue0HOIr0 MaTepHuaJa 4
«IIeKTpUYeCKU 54 1. DnexTpudeckuii TOK B MeTaJliaX, B SJIEKTPOJINTAX, Ta3ax, B BaKyyMe. Jnekmponus. 3akon
TOK B Pa3JIMYHBIX anekmponusa @apadesn. Inekmpoxumuueckuil Ikeusanenm. Buovt zazoevix pazpsaoos. 2
cpexax» TepmoanekTpoHHast sMuccus. [lnasma.
56 2. InekmpuuecKkuii mox 6 nojynposoonukax. Coocmeennasn u npumecnasn nposooumocmu. P - n 9
nepexoo. Illpumenenue nonaynposoonuxos. Ilonynposoonuxossie npuoopel.
12
58 JlaGopaTopusie padoTsl: JlabopaTopras padorta Nel. 3ydeHne 0qHOTO U3 H30IPOIIECCOB. 2
60 JlaGopaTopHuble padoThl: JlaboparopHas padota Ne2 Ompe/iesicHIe BIaKHOCTH BO3yXa. 2 0K 01
62 JlaGopaTopHusie padoThl JlabopaTopHas padota Ne3. OmnpenencHue deKTPHISCKON eMKOCTH 9 OK 02
J—— KOHJICHCAaTOpPOB OK 04
HpAKTHKYM 64 JlaGopaTopHble padoThl: JlabopartopHas padbota Ned «OmnpeneneHue TepMUIECKOTO KO3 B hHUIeHTa 9 OK 05
COTIPOTHUBIICHUS MEIID»
66 JladopaTtopHblie padoTsl: JlabopartopHas padota NeS5 «M3mepenne I/]C 1 BHyTpEHHETO CONMPOTHUBIEHUS 5 OK 07
HCTOYHHKA TOKa»
68 JlagopaTopusie padoTsl: JJabopaTopHas padota Ne6 «3ydeHne 3aKOHOB MOCIIEI0BATEIHLHOTO H 9
MIapauIeIbHOTO COSJMHEHNH TPOBOIHUKOBY
Coaep:xkanue yueOHOro MaTepuasa 4
70 1. BexTop MHAYKIMM MarHUTHOTO T0JIs. HanpspkeHHOCTh MarHUTHOTO 11oJ1sl. JleficTBHe MarHUTHOTO
10JIs1 Ha TIPSAMOJIMHEWHBIN IPOBOJHUK ¢ TOKOM. B3aumonelictBue TokoB. Cuna Amnepa. IIpumenenue
cunvl Amnepa. MarautHsli ToToK. PaboTa 1o nepemenieHuio MpoBOJHIKA C TOKOM B MarHUTHOM 9
noJie. JleicTBME MarHUTHOTO TOJISI Ha ABWKYIIHiics 3apsan. Cuna Jlopenua. Ilpumenenue cuvt
Jlopenya. OnpenencHue yaensHoro 3apsina. Maznumnsie ceoiicmea éeujecmea. Maznumuan
nponuyaemocms. CoNHEUHAS aKTUBHOCTH U €€ BIMAHUE HA 3eMito. MarauTHsle Oypu.
72 Pemenne 3a1a4 ¢ npogeccHOHATLHOI HANPABJIEHHOCTHIO 2
Tema 3.4. Conep:xanue yue0HOTro MaTepuaJa 6
«JIIEKTPOMATrHUTHAsA | 74 1. Asnenue snekmpomaznumnuon undykyuu. Ilpasuino Jlenna. 3akoH 3JIEKTPOMArHUTHON WHAYKIIHH.
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HaumeHoBaHue Coaep:xanue yueOHOI0 MaTepHaJia, JJaGopaTopHbIe U MPaKTHYecKHe Pad0Thl, HHIMBHIYAJbHbII O6bem dopmupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obmue u
npogeccuoHaJbHbIE
KOMIICTCHIIUHA
WHAYKIHSI» Buxpesoe snekmpuueckoe none. 9J1C MHAYKIIUU B IBIXKYIIUXCS MIPOBOJHUKAX.
76 2. fenenue camounoykyuu. Hnoykmuenocms. Inepzun MazHUmMHO20 ROAA moKa. B3auMocBs3b
ANEKTPUYECKIX M MATHUTHBIX MOJICH. DIEKTPOMarHUTHOE IT0JIe 2
78 Pewenue 3a0au c npogpeccuonanbnoli HANPAIEHHOCHbIO
80 KontpoabHnas padora Ne3 «MarauTHoe moJie. JeKTPOMATHUTHASI UHIY KU 2
Pazpnen 4. KosieOanusi 1 BOJIHBI 14
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJa 4
«MexaHuueckue 82 1. KonebarensHoe amwkenue. ['apmonndeckue kosedanus. CBOOOIHbIC MEXaHHUCCKUE KOICOaHNUS.
KOJIeOaHusI 1 [peBparenue sHepruy Mpu KoedaTeTbHOM ABHKEeHUH. CBOOOAHBIE 3aTyXalOLINE MEXaHMYECKHE 2
BOJIHBD» konieOaHus. Marematnueckuii MassTHUK. [Ipy>KWHHBIA MasiTHUK. BeIHYXCHHbIE MEXaHUYECKUE
koneOanusi. PezonaHc
84 2. . [lonepeyHble ¥ MPOIOIBHBIC BOJIHBI. XapaKTEPUCTHKH BOJIHBL. 3BYKOBBIE BOJIHBI. YIIbTPa3BYK U €T0 5
MIpUMEHECHUE OK 01
Tema 4.2 Copep:xanue yueOHOro MaTepuaJia 10 OK 02
DJIeKTPOMATHUTHDBIE | 86 1. CBoGoHbIE 3IeKTpOMarHuTHeIe Koniebanus. [IpeBparienre sSHEPTUU B KOJIEOATETLHOM KOHTYpE. OK 04
KOJIEOAHHS U BOJIHBI ®opmyna Tomcona. 3aryxaroiye 3MeKTPOMarHUTHBIE KoJieOanus. ['eHepaTop He3aTyXarommx 2 K0
3JIeKTPOMAarHUTHBIX KoJIeOaHuil. OK 05
88 2. BeiHyxeHHBIE dsieKTpruieckue konebanus. Ilepemennviii mok. I'enepamop nepemennozo moxa.
Emrxocmnoe u uHOYKmMugHoe cOnpoOmueneHus nepemennozo moka. AkKmugHnoe conpomuenenue. 3aKoH
Oma 012 IneKMpuuecKoil yenu nepemennozo moka. Paboma u mowinocmo nepemennozo moka. 2
Pe3zonanc 6 anexkmpuueckoii yenu. Tpanucgpopmamopui. Toxu eévicokoit uacmomut. Ilonyuenue,
nepeoaua u pacnpeoeneHnue 31eKmMpPoIHePZUU.
90 3. DIEeKTpOMarHUTHOE IOJIe KaK 0COOBIA BUI MaTePHH. DIEKTPOMarHUTHEIC BOHBL. CBOMCTBA
3JEeKTPOMAarHUTHBIX BoJH. Bubpatop I'epma. OTKpeITEIN KonebaTenbHbIH KOHTYp. M300peTenne paano 9
A.C. TlonioBeM. [lonsiTre 0 paguocssasu. Ilpunyun paouoceasu. Ilpumenenue 3n1eKmpomazHUmMHbIX
60J1H.
92 Pewenue 3a0au c npogheccuonanvHoii HanpPaGIEHHOCMbIO 2
94 KonTpoabnast padora Ne 4 «KoneOaHUs 1 BOITHBD
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HaumeHoBaHue Coaep:xanue yueOHOI0 MaTepHaJia, JJaGopaTopHbIe U MPaKTHYecKHe Pad0Thl, HHIMBHIYAJbHbII O6bem dopmupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obuIme n
npogeccuoHaJbHbIE
KOMIICTCHIIUHA
Pa3znen 5. OnTuka 14
Tema 5.1 Conep:xanue yueOHOIr0 MaTepHuaJia 6
IIpupoaa cBera 96 |1. ToueuHsblii UCTOUHHK cBeTa. CKOpOCMb pacnpocmpanenus céema. 3aKOHbL OMPANCEHU U 9
npenomnenus céema. ComrHeyHble U TyHHbIC 3aTMeHH. [IpuHmmn 'tolirerca. Iloanoe ompasicenue.
98 2. JInnzel. [Toctpoenue nzo0paxeHus B mH3ax. Gopmyna TOHKOM JIMH3BL. Y BeNUUeHNE JIMH3BL. [ 11a3 kak OK 01
onrTuyeckas cucreMa. Onmuueckue npuoopui. Teneckonsl. Cuna ceéema. Oceeuwyénnocms. 3aKoHbL 2 0K 02
oceelweHHocmu OK 04
100 | Pewenue 3a0au c npogpeccuonanbhoii HanPAIEHHOCMbIO 2 OK 05
Tema 5.2 BoJsiHoBbIE Coaep:xkanue yueOHOro MaTepuaJa 6
CBONiCTBA CBETA 102 | 1. UnTepdepennus ceeta. KorepeHTHOCTH CBETOBBIX Jy4eil. MHTepdepenius B TOHKHUX ruieHKax. Konbia
Hyrorona. Mcnonp3oBanue nntepdepeHnn B Hayke U TexHuke. Judpaxuns ceera. Judpaxuums Ha menu 9
B IapaJuleNbHbIX Jy4ax. Judpakiuuonnas peuerka. [lonspusanus nonepeunsix BosH. [Tonspuzanms
cBeTta. /[BoliHoe nydyenpenomiuenue. [lonspouasl.
104 | 2. ducnepcus cBeta. Buast uznyuenuii. Buast criektpoB. CriekTpbl ucnyckanusi. CIeKTpbI MOTJIOMICHUSL.
CrextpanbHbIif aHamu3. CreKTpanbHbIe KIIacChl 3Be3]. YbTpaduoneToBoe nsnyucnue. Hughpakpacnoe 2
uznyuenue. PeHTreHoBCcKuUe Ty4n. VX mpupona u coiictsa. [llkana 31eKTpOMarHUTHBIX U3TYICHUH
106 | KourposbHas pagora Ne 5 «Ontuka» 2
Tema 5.3 Coaep:xanue yue0HOT0 MaTepuasa 2
ChnenuajbHas 108 | 1. JIBmxeHue co CKOPOCTHIO cBeTa. [I0CTynaThl TEOPUH OTHOCHTEIBHOCTH U CIIEJCTBUSI U3 HUX.
Teopust HHBapuaHTHOCTH MOJYJIsI CKOPOCTH CBETa B BaKyyMe. JHeprus Mmokos. CBsA3b MacChl U SJHEPTUH
OTHOCHTEJIbHOCTH cBOOOTHON YaCTHIBL. DJIEMEHTHI PEIATUBUCTCKON TUHAMUKA
Pa3nen 6. KBantoBas puzuka
Tema 6.1 KBantoBasn Conep:xanue yue0HOT0 MaTepuaja 2
ONTHKA 110 1. Ksanroas runotesa [Inanka. TemioBoe uzimydenue. KopmycKysipHO-BOITHOBO# Ayann3M. OOTOHBL
l'umoresa ae bpoiiis o BOHOBEIX cBoWCTBaX YacTuil. COOTHOIIEHUE HeolpeaeieHHOCcTel [ eii3eHOepra.
JaBnenue cBera. Xumuueckoe aericreue ceera. Omnbitel [1.H.JIe6enesa u H.11.BaBunosa. 2 OK 01
2. @omorppexm. Ypasnenue Jitnwmeiina 01 pomosppexma. Buewnuit homornexmpuuecxkuii OK 02
aghgpexm. Buympennuii pomoagpgpexm. Tunvt pomosrnemenmos. Ilpumenenue pomoigppexkma OK 04
Tema 6.2 Coaep:xanue yue0HOT0 MaTepuasa 6 OK 05

22




HaunmeHoBaHue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paTOpHbIe H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem dopmupyembie
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obmue u
npogeccuoHaJbHbIE
KOMIICTCHIIUHA
112 | 1. Pa3BuTHe B3IJISI0OB Ha CTPOEHHE BeLIeCcTBA. MoJIeNl CTPOSHHS aTOMHOTO si/ipa. 3aKOHOMEPHOCTH B OK 07
aTOMHBIX CIIEKTpax Bojopoaa. SnepHas mozens aroma. OnbiTel 3.Pe3epdopaa. Monens atoma Boopoaa
o H.bopy. KBanrossle noctynarsl bopa. Jlazepst. PagnoakTHBHOCTE. 3aKOH PaJHOaKTUBHOIO pacHaja.
PannoaktuBHbIe npeBpanieHus. CocoObl HAOMIOEHUS U PETUCTPALMH 3apsDKEHHBIX yacTull. DddekT
Basunosa — Uepenkona. 2. CTpoeHHE aTOMHOTO snipa. JleeKT Macchl, SHEPTHI CBS3H U YCTOHINBOCTD 5
aTOMHBIX sifep. SnepHsie peakuun. SnepHas SHepreTHKa. DHEPTeTHUECKHAN BBIXO SICPHBIX PEAKIIHH.
HckyccTBeHHAs palMOaKTHBHOCTG. JleneHune Tsokenslx anep. LlenHas saepHast peakuust. Ypasisemas
LenHas peakuus. SAnepHsiil peaktop. TepMosaepHblil cunTe3. DHeprus 3Be3a. [loyyueHne paauoakTUBHBIX
M30TOIOB M MX NpUMEHeHNne. bruonornueckoe qedcTBUE paAnoaKTHBHBIX W3ITyUYeHHUH. DIeMeHTapHbIe
YaCTHILIBI
114 | KonrpoJubHas padora Ne 6 «KBanToBas Gpuznka» 2
Paszpnen 7. Ctpoenue BeenenHoi 2
Tema 7.1 CTpoenne Conep:xaHue y4eOHOTr0 MaTepuasia 2 OK 01
Couneunoii cucremsbl | 116 | 1. Comueunas cuctema. IlmaHeTs, X BUAMMOE ABIKEHHE. MaJjble Tella COMHEUHOM cucTeMbl. CrucTeMa OK 02
IBoJIOIHA 3emusi—JIyna. Comnnne. CoHeyHast ak THBHOCTb. McTounuk s3uepruu ConHia u 38631, 3BE3bI, UX OK 03
Bcesennoii OCHOBHBIE XapakTepucTuku. CoBpeMEHHbIE NPEICTABICHHUS O IPOUCXOKACHUHN ¥ 3Bomonnn CoHIa 1 OK 04
3BE3/. DTansbl )kU3HU 3BE31. Mueunbliit [1yTe — Hama [Manaktuka. Tunsl ranaktuk. Paguoranaktuku u 2 OK 05
kBazapsl. Beenennas. Pacmmpenne Beenennoit. 3akon Xa66ma. Teopust Bonbmoro B3psiBa. MacmrabHas 0K 07
cTpykrypa Beenennoil. Meraranakruka
Paznen 8. ®u3nyecKuii IPAKTHKYM 14 OK 01
118 | JlaGopaTopuble pa6oThl: JlaGopaTopHas pabota Ne7 «lcciie0BaHNe 3aBUCHMOCTH MOIITHOCTH JIAMITBL ) 0K 02
HaKallMBaHUs OT HANIPSDKEHUS Ha €€ 3aKUMax»» OK 04
120 | JladopaTopHble padoTsl: JlabopaTopHas padora Ne8 l3yueHue sIBICHNS 3JI€KTPOMArHUTHOW MHIYKIIHH 2 OK 05
122 | JladopaTtopHbie padoThl: JlabopartopHas pabora Ne9 M3yuenue paboTsl TpaHChopMaTopa 2 OK 07
124 | JladopaTopHble padoTsl: JlabopaTopHas padora Nel0 Onpenenenne nokasaress MpeIOMIICHUS CTEKIIa 2
126 | JladopaTopubie padoThl: JlabopaTopHas padota Nel1 Omnpenenenne JJIMHBI CBETOBOM BOJHBI C 5
MOMOIIBIO AUPPAKIIMOHHON PEIIETKH.
128 | JladopaTopuble padoThl: JlabopaTopHas padora Nel2 HaGmroneHue CIUTONIHOTO ¥ TMHEHYaTOTro 5

CIIEKTPOB
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HaunmeHoBaHue ConepikaHue y4eGHOTro MaTepHaJia, 1adopaTopHble H MPAKTHYECKHE PAG0Thl, MHIUBUAYAIbHBIH Oobem dopmupyemMble
pa3iesioB U TeM NPOEKT (ec/IM NpeayCMOTPEHbI) 4acos obmue u
npogeccuoHAIbHbIE
KOMIICTCHIIUN
130 | JladopaTopHbie padoTsl: JlabopaTopHas padota Nel3. M3yueHue KapThl 3BE3THOTO Heda. )
IIpome:xyTounas arrecranusi: JK3aMeH 6
Bceero: 136+
8CP+2K+60
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3. YCJIOBUSA PEAJIU3ALIMUA ITPOT'PAMMBI JTUCHUATIINHBI

3.1. TpeOoBanusi K MHHHUMAJBLHOMY MATEPHAJbLHO-TEXHHYECKOMY o0ecne4eHnI0
Peanuzanuss mporpamMmbl  AMCHMILIMHBL TpeOyeT Hamudus ydeOHoro kaOuHeTa (QHU3UKU.
O06opynoBaHue yueOHOro KabuHeTa:
KaOuHeT ocHamieH MeOenbto JIst:

— opraHm3aiuu pabo4yero Mecra mpernoaaBarens;

— Opranmzaiuy pabo4nx MeCT 00yJaroIInXCs;

— pPalMOHAIBHOTO pa3MeIIEeHUs U XpaHeHUs yueOHOro 000pyI0BaHMUS;

— OpraHM3alliy UCII0JIb30BAHUS alllapaTyphl.
KaGunet ocHamien o00opynoBaHueM AJisl IPOBEACHUS J1aOOPATOPHBIX U MPAKTUYECKUX PadoT.
TexHUYECKHE CPENICTBA OOYUCHUS:

—  MYJbTUMEIUUHBIN KOMILJIEKC.

B xabunere HaxoauTCs:
— macmnopT kabuHera;
—  y4eOHO-METOIMYECKHI KOMILJIEKC TUCIHUILUIUHBI « DU3HMKaY, BKIIOUAIOIIHUMA
pabouyro mporpammy aucuuruinHbl, KMMBpI, TexHoiornueckue KapThl
YpOKOB, Yy4yeOHble mocoOus U y4eOHO-METOJIUYECKHEe 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. [TapdentreBoit 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.
VYuebnuk ms 11 k. — M.: U3parensctBo «lIpocBemenue», 2019. — 399c.
JlononHuTEIbHBIE UICTOYHUKH:
3. Jmutpuena, B. ®@. ®usuka qis npodeccuil M CreUUaNIbHOCTEN TEXHUYECKOTO MPOQPHIIS:
yueOHUK 17151 00pa3oBaTeNbHBIX YYPEXKIEHUH HAYalbHOTO U CpeIHEro mnpodeccuOHAIbHOTO
obpazoBanus / B. ®@. JImutpuesa. — 2-e uzn., crep. — M.: M3narenbckuii IEHTp «AKageMus»,
2019. - 448 c.
Ilepeuens UHTEpHET-pECypcoB:
1. Enunas komnekuus UQpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum gocrtyma: http://school-
collection.edu.ru/catalog/pupil/?subject=30 (mara oopamenus: 29.08.2022);
2. KM-mikona. — Pexxum noctyna: http://www.km-school.ru/(nara obpamenus: 29.08.2022);

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

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

5. Poccuiickass amekTpoHHas 1mkojda — Pexwm poctyma:  http://www.resh.edu.ru/(mata

obpamenus: 29.08.2022);

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

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

DOnekTpoHHBbIM y4eOHMK — Pexum noctyma: http://www.physbook.ru/(nata oOpamieHus:
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. Beibupats criocoObt
pelieHus 3a1aq
npodeCcCuOHATBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K Pa3IHYHBIM
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. Temnl
4.1.,4.2. Pazgen 5. Temnr 5.1.,
5.2.,5.3. Paznen 6. Temn1 6.1.,
6.2. Pazpgen 7. Temsr 7.1., 7.2.

OK 02. Ucnonbs3oBaTh
COBPEMEHHBIC CPEJICTBA
MIOWCKa, aHAJIN3a U
UHTEpIpETany HHPOPMAITUU
U nH(OpMaIIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a/1a4 MpoeCcCHOHATIBHON
JeSITeIIbHOCTH

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.,34., 3.5 Paznen 4. Temsl
4.1.,4.2. Pazgen 5. Temsr 5.1.,
5.2.,5.3. Paznen 6. Temn! 6.1.,
6.2. Paznen 7. Temnr 7.1., 7.2.

OK 03. Ilnanuposats u
peaan30BbIBaTh COOCTBEHHOE
npohecCuoHaIBLHOE U
JUYHOCTHOE Pa3BUTHE,
PEINPUHIMATENbCKYIO
NeSITeIbHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS 1O
(uHaHCOBOI I'PaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX
CUTYaIHsIX

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

OK 04. DddexTuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJJIEKTUBE U
KOMaH/Ie

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

OK 05. OcymiecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIHIO Ha
TOCY/IapCTBEHHOM $SI3bIKE
Poccniickoit ®enepanuu ¢
y4eToOM 0CcOoOeHHOCTEH
COIIMATIBHOTO U KYJILTYPHOTO
KOHTEKCTa

Pasgen 1. Temnr 1.1., 1.2, 1.3
Paszpen 2. Temnr 2.1.,2.2., 2.3.
Paszgen 3. Temnr 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. Pazgen 7. Temsr 7.1., 7.2.

OK 07. ConeiicTBOBaTH
COXPAaHEHUIO OKPYXKaIoUIeH
Cpelibl, pecypcocOepeKeHHIo,
NPUMEHSTH 3HaHUS 00
M3MEHEHUH KJIMMara,
IPUHIUITBI OEPEXINBOTO
IIPOU3BOJICTBA, 3P PEKTUBHO

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

- YCTHBIN OIpOC;

- (hpoHTANIBHBIN OIPOC;

- OIICHKA KOHTPOJIbHBIX PadoT;
- HAOJIIOZICHKE 32 XOJIOM
BBITOJIHEHUS J1TA00PaTOPHBIX
pabor;

- OIICHKA BBITOJIHEHUS
nabopaTopHEIX paboT;

- OIICHKA MPAKTUYECKUX PaObOT
(pelieHus Ka4eCTBEHHBIX,
pacyeTHBIX,
npodecCuoHaIBHO
OPUCHTHUPOBAHHBIX 33]1a4);

- OIICHKA TSCTOBEIX 3aIaHMIL;
- HaOJIIOICHUE 32 XOJIOM
BBITIOJTHEHUS
WH/IMBUYAIbHBIX TIPOCKTOB U
OIICHKA BBIITOJTHCHHBIX
MIPOCKTOB;

- OIICHKA BBIITOJTHCHHUS
JIOMAIITHUX CaMOCTOSITEIbHBIX
pabor;

- HAaOJIIOZICHUE | OIICHKA
peleHus Keic-3anay;

- HaOJIIOJICHUE U OIICHKA
JIEJIOBOU HUIPBI;

- DK3aMeH
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JIEUCTBOBATh B YPE3BbIYAMHBIX
CI/ITyaI_[I/ISIX
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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, IPEAMETa 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
(u3UYECKOM 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’KAET PAacCKa3 COOCTBEHHBIMU IPUMEPAaMH, 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 IIPH U3YyYEHUHU IPYIUX NIPEIMETOB.

OneHka «4» CTaBUTCS, €CIIM OTBET yUCHHKA YIOBJIECTBOPSET OCHOBHBIM TPEOOBAHUIM Ha OLEHKY
«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 JOMyCTUII 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
paccMaTprBaeMBIX SIBIICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE HMEIOTCS OTAEIIHHBIE TPOOEITHI B
YCBOEHHH BOIPOCOB Kypca (PU3MKH, HE MPENSATCTBYIOUINE JaTbHEHIIIEMY YCBOCHHIO BOIIPOCOB
IPOTPAMMHOTO MaTepHalia: yMEeT MIPUMEHSTh ITOTydeHHbIE 3HAHHUS TIPU PEIICHUH TPOCTHIX
3aJa4 C UCIOJb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSAETCS MPH PELICHUHN 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 OINOKY 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 pabOTY, BBIMIOJHEHHYIO 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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Onenka «3» cTaBUTCS, €CIIM YYEHUK IIPAaBUIBHO BBIIIOJIHUII HE MeHee 2/3 Bcell paboThl Win
JOITyCTHII He OoJiee 0/1HOM rpy0oii OMMOKH 1 ABYX HE0UETOB, HE OoJiee OJHOU TpyOoit
OIMOKHU ¥ OJTHOM HETpyOo# omuOKH, HEe 6oJiee TpeX HErpyObIX OMMUOOK, OJHOW HErpyooun
OMMOKH M TpeX HEJOYETOB, NPU HAIHYUH 4 - 5 HeTOUETOB.

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 yYAIIUIACS BBITIONHSAET padOTy B IMMOJTHOM 00BhEME ¢ COOITIOICHUEM
HE0OXOIUMOI MOCIIEI0BATEIHLHOCTH IPOBEACHHS ONBITOB U HU3MEPEHUI; CAMOCTOSITENILHO U
palMOHATILHO MOHTHPYET HEOOX0IMMOE 000PYI0BAaHHE; BCE OIBITHI TPOBOJIUT B YCIOBHAX H
peXUMax, 00ecIeynBaIOLIUX MOJIyYeHHEe IPAaBUIBHBIX PE3YyIbTaTOB U BBIBOJOB; COOJIIOIAET
TpeOOoBaHUs MPaBUJI OE30MACHOCTH TPY/IA; B OTUYETE 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 JIBa -
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 PEC3YJIbTATbl MW BBIBOJbI:
€CJIM B XOAC IIPOBCACHUA OIIbITa U I/ISMCpCHI/Iﬁ ObUIH AONYIICHbI OIIIHOKH.

OI[EHKa «2» CTaBHUTCA, CCIU pa60Ta BBLIIOJIHEHA HE IIOJHOCTBIO H 00BEM
BBIIIOJIHCHHOM YacTu pa60T1>1 HC IIO3BOJIACT CACIIATh IIPAaBUJIbHBIX BBIBOJOB: €CJIM OIIBITHI,
HU3MCPCHUA, BBIYHUCIICHUA, Ha6J'II-OI[eHI/I$I IMPOU3BOJUIINCH HECIIPABUIIBHO.

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 HeymeHue BBIIENATH B OTBETE IJIaBHOE.

e HeyMmenue nmpuMeHSTh 3HAHUS 7S PEIICHUsS 3a/a4 U OOBSCHEHHUS (U3UYECKUX SBIICHUMH;
HENPABWILHO C(hOPMYITHpPOBAaHHBIC BOTIPOCHI, 3a/IaHHSI WM HEBEPHBIC OOBSICHEHUS X0J1a MX
pelleHus, He3HAHUE TPUEMOB PEIIeHHUs 3a7ay, aHAJOTHYHBIX paHee PEIIeHHBIM B KJacce;
OIMOKH, IMOKA3bIBAIOIINE HEMPABUIHBHOE TIOHUMAHUE YCIIOBHUS 3aJaYd WM HEMpPaBUIHHOE
HCTOJIKOBAHUE PEIICHMUS.

e Heymenue yuTaTh ¥ CTPOUTH TpadUKH U IPUHIATTHATBHBIE CXEMBI
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Heymenue noarotoButh K paboTe YCTaHOBKY WM JJabOpaTopHOE 000pyI0BaHHE, IPOBECTH
OIIBIT, HEOOXOIMMBIE PACUEThl WJIM MCII0JIb30BaTh [10JIy4YEHHbIE JaHHbIE [UI BBIBOJIOB.
HebGpexHoe oTHOIICHHE K 1a00paTOpHOMY 000PYAOBAHUIO U U3MEPUTEIBHBIM MPUOOPaM.
Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO TpUOOpa.

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

Heepyovie outuoku

Herounoctn popMymupoBOK, OmpeeseHH, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJHOTON
OTBETa OCHOBHBIX TPU3HAKOB  oOmpeaesieMoro moHatus. OmnmOKW, BbI3BaHHBIC
HECOOTIOICHUEM YCIIOBUH MPOBEACHUS OTBITA WJIA U3MEPEHUIA.

OmmoOKyu B yCIOBHBIX 0003HAUCHUX HA MPUHIMITHAIBLHBIX CXEMaX, HETOYHOCTH YEepPTEKeEH,
rpaduKoB, CXEM.

[Tpomyck v HETOYHOE HANTMCAHNE HANMEHOBAHUH €TUHUI] PU3NICCKUX BEITHYMH.
HepanuoHanbHbIid BEIOOP X0/1a pEIICHUsI.

Heoouemut

HepanuonanbHble 3anmucu NpU BBIYMCICHHUAX, HEPALMOHAJBHBIC MPHEMbl BBIYHCICHUH,
peoOpa3oBaHuil U pelIeHUs 3a1a4.

Apudpmernyeckue OMMOKH B BBIYUCICHHSAX, €CIM JTH OLIMOKM TpyOO HE HCKaXaroT
pEaNbHOCTH MMOTYYEHHOTO pe3yibTaTa.

OTnenbHbIE MOTPEUTHOCTH B (POPMYITHPOBKE BOIPOCA WIIH OTBETA.

HebpexHoe BbIOIHEHNE 3aMuceil, YepTexkeit, cxeM, rpadukos.

Opdorpaduueckue 1 MyHKTYyallMOHHbBIE OIIUOKH
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