MUWUHUCTEPCTBO HA}/KI/I I/\I' BBICHIEI'O OBPA3OBAHUA
POCCUMCKOU ®EJEPALIMA
(enepaibHOE rOCYJApPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHUE BBICIIIETO 00pa30BaHUS

Cankr-IlerepOyprckuii nonmurexHudeckuii yausepcuteT [leTpa Benrkoro
(PT'AOY BO «CIIBITY »)

HNHcTUTYT cpeaHero npo@eccuoHAJIbHOT0 00pa3oBaHUA

PABOYASA ITPOT'PAMMA
JAUCHUITJINHBI

«POu3uka»

JJIA CIICIUAaJIbBHOCTHU

43.02.16 «Typuszm u cocmenpuumcmeoy
100 nauana noocomosxku no VIl 2024

Ha 6a3e ocnosnoco oowezo obpazosanus

Cankr-IlerepOypr
2024 ron



PACCMOTPEHA: YTBEPXAIO:

MpeAMETHON (IIUKIIOBOM) HupekTop

KOMHUCCHEN MareMaTUKU U HU3HUKH

[Tporokoin Ne 8 P.A. baitbukoB
oT «25» anpens 2024 r.

ITpencenarens 1K E.B. Kynpssuesa «_» 2024 1.

IOANHCH

PexomennoBana

Metoaudeckum coserom MCITO CIIGITY
[Tpotokon Ne 9 ot «26» anpens 2024r.
3am. gupekropa mo Y MP

E.I'. Konakuna

oI Ch

[Tporpamma paszpaborana Ha ocHoBe TpeboBanmii ®I'OC cpemanero obmero oOpa3oBaHws,
npuUMepHOU paboueil mporpaMmel 00111€00pa3oBaTEeNbHON TUCIUILIUHBI «DU3HKaY, pACCMOTPEHHON
OI'bOY AITO UPIIO (ITpotokom Ne 13 ot 29.09.2022 r. ), u yrBepx)AecHHOM Ha 3aceqanuu CoBeTa
[0 OLIGHKE COJEp>KaHUs U KadyecTBa MPUMEPHBIX Padouux mporpamm o001eo0pa3zoBaTebHOTO U
COLMAIBHO - TYMAaHHUTApHOTO IMKJIOB cpeaHero mpodeccuonanbHoro odpasosanus (IIpotoxom Ne
144 or «30» wHos6ps 2022 r.) U comacHo Yy4eOHbIM I[IaHaM WHCTUTyTa CpeaHero
npodeccuoHaIbHOr0 00pa3oBaHus (eaepantbHOe TOCYAaPCTBEHHOE aBTOHOMHOE O0pa3oBaTeIbHOE
yupexaeHue Beiciiero obpaszoBaHusi «CaHkT-IleTepOyprckuii MOTUTEXHUYECKH YHUBEPCHUTET
[Ierpa Benukoroy.

Pazpaboruuk: Bapdomomeea H.M., npenogasarens UCIIO.



COILEPKAHHUE

1 | HACIIOPT PABOYEH ITPOTPAMMGBI JUCIIMITJIMHEI 4

2 | CTPYKTVYPA U COAEP)KAHUE NMCHUITJIMHBI 16
3 | YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBI ANCLIATTIJIMHBI 23
4 | KOHTPOJIb 1 OIEHKA PE3VYJIbTATOB OCBOEHIMA JUCLHUITJIMHBI 24




1. HACIIOPT PABOYEM ITPOTPAMMBI JUCHUITIUHBI
«Duznka»

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PaGouass mporpamma guctuIUIMHBL «DU3MKa» SABISETCS 00s3aTENBbHON  YacThIO
IporpamMMbl IOATOTOBKHU criennanuctoB cpeaHero 3BeHa (IIIICC3) mo cnenmanbsHoctn 43.02.16
«Typu3m ¥ rOCTEPUUMCTBO» U peanusyercs Ha 1 Kypce.

1.2. MecTo AMCHUILIMHBI B CTPYKTYpe OCHOBHOH NpodeccHOHAIbLHOII 00pa3oBaTeIbHOM
NPOrpaMMmblI

Ousuka sBisgeTcs 0a30BOM UCHMILIMHON 0011e00pa30BaTeIbHOIO HUKJIA MPOTPaMMbI
HOJArOTOBKH CIELMAIUCTOB CPEJHEr0 3BEHA M0 CIEUUAIBHOCTAM COLUAIbHO-IKOHOMHUYECKOTO
npoduis Ha 6a3e OCHOBHOTO 00IIEro 00pa30BaHMUsL.

1.3. llesn 1 3a1a4M JMCUMILTHHBI — TPEOOBAHMSI K pPe3yJbTaTaM O0CBOEHHS U CHUTIIHHbBI
Conepsxanne nporpaMmMbl «DU3uKa» HATPABICHO HA JOCTHXKCHHUE CICTYIONIUX HeJIeii:

* (QopmupoBaHue y OOYYAIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa3oBaHUS, 3HAYUMOCTH
¢u3nueckux 3HaHMH IS COBPEMEHHOIO  KBAJU(HUIMPOBAHHOIO  CHELMAIMCTa  MpHU
OCYILECTBIICHUH €ro MPOo(eCcCHOHATBHON e TENTFHOCTH;

* (popMupoBaHHE €CTECTBEHHO-HAYYHOI IPaMOTHOCTH;

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

* OBJIAJICHHE OCHOBHBIMH METOJIAMH HAayYHOT'O MO3HAHUS MPUPOJBI, UCTIONB3yEMBbIMU B (PH3UKE
(HabnroieHMe, ONMCAaHUe, U3MEPEHNE, BBIABIKEHHE TMIIOTE3, IPOBEICHUE SKCIIEPUMEHTA);

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

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

* pa3BUTHE IO3HABATEIbHBIX HNHTEPECOB, MHTEIUIEKTYaJIbHbIX U TBOPUYECKHUX CIOCOOHOCTEH B
npoliecce NpUOOpPETeHNs 3HAHMH C MCIOJIb30BaHUEM pa3IMYHBIX MCTOYHHUKOB MH(OpManuu u
COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHM; yMEHUH (opMyaupoBaTh W OOOCHOBBIBATh
COOCTBEHHYIO MO3UILHUIO MO OTHOIIEHUIO K (pu3nueckoi mHpopManuu, NOITy4aeMol U3 pa3HbIX
HCTOYHUKOB;

* BOCIIMUTAHUE YYBCTBA TOPAOCTH 32 POCCUICKYIO (DPU3NYECKYIO HAYKY.

OcBoenune kypca O/] «®Pu3nka» npeanosaracT pelieHue CIeAyoIuX 3a1a4:
* npuoOpeTeHue 3HaHUM O (QyHAAMEHTAJIbHBIX (PU3NYECKUX 3aKOHAX, JIEKAIIMX B OCHOBE
COBPEMEHHOM (HM3MUECKOW KapTHUHBI MHUpA, MPUHIMIIOB ACUCTBUS TEXHHUUECKUX YCTPOWCTB U
IIPOU3BOJICTBEHHBIX MPOILIECCOB, O HANOO0JIee BaXKHBIX OTKPBITUAX B 00J1aCTH (DU3HUKH, OKA3aBIINX
OIpEACIAIONIEE BIUSIHUE HA Pa3BUTHE TEXHUKU U TEXHOJIOTUY;
* T[OHMMaHHE (U3MYECKON CYIIHOCTH SIBJICHUH, TMPOSIBISIOMIUXCS IPOU3BOJICTBEHHOM
JESTEIBHOCTH;
* OCBOGHHE CIOCOOOB UCHONB30BaHUA (U3MUYECKHUX 3HAHMM [UIsI MPaKTUYECKUX U
npoeCCHOHATIBHBIX 33/1a4, OOBSACHEHMs SBJICHUN MPOU3BOJICTBEHHBIX M TEXHOJIOTMYECKHX
MIPOLIECCOB, MPUHLMUIIOB TEXHUYECKHX MPUOOPOB M YCTPOMCTB, obOecriedeHHs 0€30MacHOCTH
IIPOU3BOJICTBA U OXPAHBI IPUPOJIBI;
* (opMupoBaHHE YMEHHI pemniaTh y4eOHO-IPAKTHYECKUE 3a7aur (PU3UUECKOTO COAEpKAHUS C
y4€TOM NpodecCHOoHaNbHOM HalPaBIEeHHOCTH;
* IpuOOpeTeHHe OmblTa MO3HAHUS W CaMOIO3HAHMS; YMEHUW CTaBUTh 3aJaud M pelaTh
npo6eMbl ¢ y4€TOM NpodecCHOHANBHOM HalPaBIeHHOCTH;



* opMHpOBaHKE YMEHUN MCKATh, AaHAIM3UPOBATh U 00pabaThiBaTh (prU3MUECKyl0 HHPOPMAIIUIO
¢ yu€toM npohecCHOHAIBbHOM HallPaBIEHHOCTH;

* TMOArOTOBKAa OOy4aromuXcs K  YCHEIIHOMY OCBOCHHIO JUCIMIUIMH W MOJYJEH
npoecCHOHANBHOr0 I[HKJIA: (QOPMUPOBAHUE Yy HUX YMEHUH U OMNbITa JEATEIbHOCTH,
XapaKTePHBIX IS TPodeccrHii / TOMHKHOCTEN CITyKallluX WIH CIEeNUATbHOCTEH, TOTydacMbIX B
npodecCuoHaNBHBIX 00Pa30BaTEIbHBIX OPTaHU3ALIMSIX;

* TMOAroTOBKa K (OPMHUPOBAHUIO OOMMX KOMIIETCHUMH Oyaymiero CrHenuaiucra:
camMo00pa3oBaHusl, KOMMYHHKAIlMU, MPOSBICHUS TPAXIAHCKO - MAaTPUOTUYECKOM MO3UIIMH,
COTPYAHMUYECTBA, TPHUHATHA pEIICHHWA B CTaHIAPTHOM W HECTAHAAPTHON CHUTyaIlusx,
MPOEKTUPOBAHUS, MPOBEIACHUS (PU3NYECKUX Uu3MepeHuil, 3¢hdekTuBHOr0o u 6€30MacHOro
UCTIOJIb30BAHUS PA3MUYHBIX TEXHHUECKUX YCTPOHCTB, COOMIOACHUS MPAaBWI OXpaHbl TpyJa MpH
pabote ¢ GpU3nIECKUMH MPUOOPaMU U 00OPYTIOBAHUEM.

OcobeHHOCTh (hOpMHUPOBAHMSI COBOKYITHOCTH 3a7ad W3y4YeHHsS] (UKW I CUCTEMBI
cpenHero mpoeCCHOHATBLHOTO O0pa30BaHUs 3aKIIIOYAETCS B HEOOXOIMMOCTH peaTu3aluu
npoeCCHOHATBPHON HANpPaBICHHOCTH pEIIaeMbIX 3amad, ydéra OCOOEHHOCTEH cdepsl
JEeSITeTbHOCTH OYAYIIUX CIICIUATUCTOB.

B pesynbrare 0OCBOCHUS NUCIUILTUHBI O0YYaIOUIHICS JODKEH 3HATD!

* CMBICT TIOHATHH: (HU3UYECKOE SBICHHE, THIOTe3a, 3aKOH, TEOpHs, BEIIECTBO,
B3aUMOJICHICTBHE, DJIEKTPOMAarHUTHOE TI0Je, BOJIHA, (OTOH, aToM, aTrOMHOE SPO,
MOHHM3UPYIOIINE U3ITYICHUS;

* CMBICIT (PM3MUYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHIla, UMITYJIbC, padorTa,
MEXaHW4YeCKasi JHEPrus, BHYTPEHHSS OJHEprus, aOCONMIOTHas TeMmepaTrypa, CpexHss
KUHETHYECKAsl SHEPTUS YACTHII BEIIECTBA, KOJMYECTBO TEIUIOTHI, JJIEMEHTAPHBIHN 3JIEKTPUUYCCKHIA
3apsi;

* CMBICI (U3NYECKUX 3aKOHOB KJIACCUYECKONH MEXaHWUKH, BCEMHUPHOTO TITOTCHUS,
COXpaHEHHsI ~ SHEPrHM, HMIIyJlbca W  JJIEKTPUYECKOro  3apsiaa,  TEPMOJMHAMUKH,
3IEKTPOMArHUTHOW UHAYKINH, poTodddekTa;

* BKJIQJ] POCCHHCKMX W 3apyOeXKHBIX YUYCHBIX, OKA3aBIIMX HaWOOJbIIEE BIMSHUE HA
pa3BUTHE (HUBNKHU;

B pe3ynbrate 0cBOSHUS NUCHUIUIMHBI O0yYaIOIHICS TOMKEH YMeTh!

* MPOBOAUTH HAOJIOICHUS, TJIAHUPOBATH U BBHIMIOJIHATH SKCTIEPUMEHTHI,

* BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIEINH, ®* TPUMEHATh MMOJTYYCHHbIE 3HAHUS 10 (QU3HKE
TSl OOBSICHEHUSI pa3HOOOPA3HBIX (DU3NUYECKUX SIBICHUN U CBOMCTB BEIIECTB;

* MPAKTUYECKU HCIIOIH30BaTh (PU3NUECKHE 3HAHMUS,

* OILIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(POPMAIINH;

* UCIOJB30BaTh NMPUOOPETEHHBIC 3HAHUS M YMEHHUS JJIS PEHICHUS MPAKTHMUECKUX 3a]ad
MOBCETHEBHON JKM3HH, oOecrieueHus Oe30MacHOCTH COOCTBEHHOW J>KHU3HH, PAIlMOHAIBHOTO
MIPUPOJIONOIB30BAHUS M OXPaHbl OKPYKAIOIIEH CPEIbl.

* ONHUCHIBaTb M OOBACHATH (DU3MUECKUE SBIIEHUS WU CBOMCTBA TEJI: CBOWCTBA ra3os,
JKUJKOCTEH M TBEPABIX  TeNl;  JJIEKTPOMAarHUTHYKO  MHAYKLIHIO,  pacHpoCTpaHEHUE
AJIEKTPOMATrHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; M3TyUY€HUE U TIOTJIONIEHUE CBETA aTOMOM;
dororddexr;

* OTJIMYATh TUIIOTE3bl OT HAYYHBIX TEOPHIA;

* JIeTIaTh BBIBOJbI HA OCHOBE 3KCIEPUMEHTAIBHBIX JAHHBIX;

* MPUBOJUTH MPHUMEPHI, MOKA3bIBAIOIINE, YTO: HAOIIOACHUS M DKCIEPUMEHT SIBIISIOTCS
OCHOBOM /i1 BBIIBMXKEHHMS] THUIOT€3 W TEOPHUM, TO3BOJISIIOT MPOBEPUTH HCTUHHOCTH
TEOPETHUYECKUX BBIBOJOB; (U3MUECKas TEOpUsl JAaeT BO3MOKHOCTh OOBSCHATh HM3BECTHHIC
SIBIICHUSI IPUPOJIBI U HAyYHBIE (DAKThI, MPEACKA3bIBATH €Ille HEM3BECTHBIC SBICHMUS;

* IPUBOJNTH MPHUMEPHI MPAKTHUECKOTO HWCIOJIb30BAHUS (PU3MUECKUX 3HAHWUN: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMUKM M BJEKTPOJAMHAMUKA B DHEPreTHKE; pa3IMYHBIX BHJIOB



AIIEKTPOMATHUTHBIX U3IyYEHUH I PA3BUTUS PAIO U TEIEKOMMYHUKAIIWA, KBAHTOBOW (PU3UKU
B CO3/IaHUHU JICPHOI SHEPTreTUKHU,T1a3€POB;

* BOCIPUHUMATh M Ha OCHOBE IIOJYYEHHBIX 3HAHUH CaMOCTOSITEILHO OIEHUBATH
uH(popMalio, coaepxairyrocs B coodmenusx CMU, MuaTepuere, HaydHONOMYSPHBIX CTAThSIX.
* IPUMEHSTH TOJTYYCHHBIC 3HAHUS IS PEeIICHUS PU3NISCKUX 3a/1a4,

* ONIPEACIIATh XapakTep GU3HMIECKOro mpolecca 1o rpaduky, Tadmuie, popmyne™;

U3MEPSATH Pl GU3NYCCKUX BEIIMYUH, TIPEICTABIISS PE3YIbTaThl U3MEPCHH C yUETOM HX
MOTPEIIHOCTEH.



1.4. Pe3yabTaThbl OCBOEHHUS JTMCHMILTHHBI

Kon u HalMEHOBAaHHE dbopmupyemsbix | [lnmanupyembie pe3yabTaThl OCBOCHUS AUCIUIIIMHBI

KOMIIETCHIIU I 06mme JucuunnmHapHeie

OK 01. Bbiouparsb cnoco0bl pemieHusi 3aja4 | B yacTu Tpya0BOro BOCnMTaHusA: - chopmMupoOBaTH MPEACTABICHUS O POJIU U MECTE
npogeccnoHaIbLHOMI AeATEJbHOCTH | - TOTOBHOCTh K TPYIy, OCO3HAHHE IEHHOCTH | (U3UKU U aCTPOHOMHH B COBPEMEHHOW HAYYHOM

NPUMEHUTECJIbHO K Pa3/IMYHbIM KOHTCKCTaAM

MacTepcTBa, TPYIA0I00ue;

- TOTOBHOCTh K AaKTUBHOM JI€STEILHOCTHU
TEXHOJIOTHYECKOH u COIMATLHOM
HaIMpPaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIUUPOBATH,
IJIAHUPOBaTh W CaMOCTOSITENIBHO BBIMOJHSATH
TaKylo JIeATeIbHOCTb;

- HWHTEpec K pa3InYHBIM
npodeccCHoOHATEHOM IEeATEIIEHOCTH,

chepam

OBiajgeHne yHHBepCAJbHBIMH Yy4eOHBIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) oazoevie n02uyuecKue 0elcmeus:

- CaMOCTOSTEIIBHO dbopMynupoBath u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

-yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHUS JAJisl CpaBHEHUS, KiacCU(UKAIMU U
0000IICHHS;

- ONpenensTh IeNu MACSITeNbHOCTH, 337aBaTh
rapaMeTpbl U KPUTEPUU UX TIOCTUKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb KOpPPEKTHUBBI B JESITEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OLICHUBATh PUCKHU MOCIEICTBUI €SI TEIbHOCTH;

- pa3BHBaTh KpPEATHMBHOE MBIIUICHUE TPH
pENIeHNH KU3HEHHBIX MPoOIemM

KapTHHE MHpa, O CUCTeMooOpasyolel posn
¢u3MKK B Pa3BUTUM E€CTECTBEHHBIX HAYK,
TEXHUKU U COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJE
POCCUICKHX U 3apyOeKHBIX YU4EHBIX-(PHU3UKOB B
pa3BUTHE HayKH; IIOHUMaHHe (PU3HUECKOU
CYLIHOCTU HaOJII0JJa€MbIX SIBICHUM MUKpOMHpA,
MakpoMHpa M Meramupa; I[OHMMaHUE pOJIU
aCTPOHOMHUU B MPAKTUUYECKOW J€ATEIbHOCTU
YeJIoBeKa M JalIbHEeHIIeM HayYHO-TEXHHUYECKOM
pa3BuTHH, poid (QU3UKK B (POpPMHUPOBAHHH
Kpyrozopa u (yHKIMOHAJIBHOW TI'PaMOTHOCTH
YyeJioBeKa JJIsl PEellIeHUs] IPAaKTUUECKUX 3ajay;

- copMupoBaTh yMEHHUs pellaTh pacueTHbIE
3a/1a4u C SIBHO 3aJIaHHON (PU3MUECKOU MOJIETBIO,
UCTIONB3YS (PU3UYECKHUE 3aKOHBI M MPHHLUIIBL
Ha OCHOBE aHaJlW3a YCJIOBMSI 33/1auyd BbIOMpATh
(Gu3nYecKyr0 MOJeNb, BBIICIATh (U3NUECKUE
BEJIMYMUHBI U (HOPMYIbI, HEOOXOAUMBIE ISl €€
peleHns, MPOBOJIUTH pacueThl M OLEHHUBATh
pEaIbHOCTD MOJTy4YEHHOTO 3HauEHUs
¢u3nyeckoil BeIMUYUHBI; peliaTh KauyeCTBEHHbIE
3a/1a4H, BBICTpanBas JIOTUYECKH
HEIIPOTUBOPEUYMBYIO LENOUYKY pPAaCCYXIECHUN C
Onopoi Ha W3y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS;

- BJIaJIETh OCHOBOMOJAraroluMu (HU3NIECKUMU
MOHATUSMHU u BEJIMYMHAMU,




0) b6azoevle uccieooeamesbCKkue OCiiCMBUA: -
BIIQJICTh HABBIKAMH Y4€OHO-HCCIIET0BATEIHCKOM
U TPOCKTHOM  NIEATEITLHOCTH,  HaBBIKAMHU
paspeinieHuss TpoOJieM; BBISBISATh MPUIHHHO-

CJICACTBCHHBIC CBiA3HU u AKTYyaJIU3UPOBATDH
3ala4y, BbIIBUI'aTb THIIOTC3Yy €€ PpCHICHUS,
HaxoquThb ApTryMCHTBI I  A0Ka3aTClbCTBa

CBOMX YTBEP)KJEHUM, 3a7aBaTb IMapaMeTpbl U
KPUTEPHUH PEILCHUS;

- QHAJIU3HUPOBATH IIOJIYYCHHBIE B XOJ€ PELICHUs
3a/la4y pe3y/ibTaThl, KPUTUUECKN OLCHUBATh MX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH M3MEHEHUE B
HOBBIX YCJIOBHSX;

- YMETb IIEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO
U IPAaKTUYECKYI0 O0JIACTH >KU3HEAEATEIbHOCTH;
- yMETb MHTETPUpPOBaThb 3HAHUS M3 pa3HBIX
IIPEIMETHBIX 00JIaCTeH;

- BbBIABUT'ATHb HOBBEIC niaeu, HpezmaraTL
OPUTMHAJILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCT,  MX  WCIOJB30BAHUA B

MO3HABATEILHON U COLMAIbHON IIPaKTHUKE

XapaKTepU3yIOMUMH  (U3UYECKUE MPOLIECCHI
(CBSA3aHHBIMM C MEXaHUYECKUM JBUIKEHUEM,

B3aHMOHeﬁCTBHeM TCI, MEXaHHNYCCKHUMU
KOJIEOAHUSIMH u BOJIHaAMU, ATOMHO-
MOJICKYJIAPHBIM CTPOCHHUEM BCIIIECTBA,

TEIUIOBBIMU  MPOLECCAMU; DIJIEKTPUUYECKUM U
MAarHUTHBIM TOJIIMHM, 3JEKTPUYECKUM TOKOM,
ANIEKTPOMArHUTHBIMH KOJICOAHUSIMU U BOJIHAMU;
OITHYCCKUMH SIBIICHUSIMU; KBaHTOBBIMH
SIBJICHUSIMU, CTPOEHUEM aTOMa M AaTOMHOTO
sapa, PaINOaKTUBHOCTHIO); BIIaJICHUC
OCHOBOTIOIAraloIuMHU aCTPOHOMUYECKUMHU
MOHATUSAMHU, TO3BOJISIOIIMMHU XapaKTepU30BaTh
MPOLECCHI, IMPOUCXOMASIIME HAa 3BE3Jax, B
3BE3JIHBIX CHCTEMaX, B MEXKIalaKTHYECKOH
cpene; IBIWKEHHE HEOCCHBIX TeI, JBOJFOIHIO
3Be3]1 U BcenenHol;

- BJAJETh 3aKOHOMEPHOCTSMH, 3aKOHAMH U
TEOpHsIMU (3aKOH BCEMUPHOTO TsaroTeHus, I, I u
III 3axkonel HbIOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM DJHEPIUM, 3aKOH COXPAHECHUS
AMIYJIbCa, NPUHLOMUN  CYNEPHO3ULIMH  CHJI,
IPUHLMII ~ PAaBHONPABHOCTH  MHEPLHUAIBHBIX
CHUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUIO CTPOEHUS BEILIECTBA, a30BbIE 3aKOHHBI,
MEepBBI  3aKOH  TEPMOJHWHAMHUKH;  3aKOH
COXPAHEHUs JJIEKTPUYECKOTO 3apsijia, 3aKOH
Kynona, 3akon Oma ang y4yacTka LIETIH, 3aKOH
OMma 111 MOJTHOM JJIEKTPUYECKON 1EeNH, 3aKOH
Jxoyna - JleHua, 3aKOH 3JIEKTPOMArHUTHOMU
WHAYKIMW, 3aKOH COXPAHEHUsS DHEPIHH, 3aKOH
MPSAMOJIMHEMHOIO  paclpOCTPAHEHUsI  CBETa,
3aKOH OTPaXEHHUs CBETa, 3aKOH MPEIOMIIEHUS




CBETa; 3aKOH COXpPaHEHUs DJHEPruH, 3aKOH
COXpaHEHHMS UMITYJIbCA, 3aKOH COXpaHEHHUs
JNEKTPUYECKOTO 3apsifa, 3aKOH COXPaHEHUS
MaccoBOro 4mcia, mocTyidarel bopa, 3akoH
PaAnOaKTUBHOTO pacmaja); YBEpEHHOE
WCIOJb30BAHNE 3aKOHOB M 3aKOHOMEPHOCTEU

npu  aHanu3e  (QUIMYECKUX  SIBICHUA U
IIPOLIECCOB.
OK 02. MHcooab3oBatb coBpeMeHHbIe | B 00/1acTH HEHHOCTH HAYYHOIO NMO3HAHUSA: -yMEThb  YYMUTBIBATh TpPaHULBl IPUMEHEHUS
CpeACTBAa MOMCKA, AaHAJIN3A U MHTEPHpeTaAllu | - c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, | U3YUECHHBIX buznuecKux MOJICIICH:
uHpopMannu, U HHGopMaNMOHHBbIE | COOTBETCTBYIOLIEITO COBPEMEHHOMY YpPOBHIO | MaTe€pHallbHasi TOYKAa, MHEpIMalbHAas CUCTEMa
TEeXHOJIOTHM VI BBINOJHEHHS  3a4a4 | pa3BUTHUS HAyKM M OOIIECTBEHHOW IMPAKTHKH, | OTCYETAa, HICAIBHBIA Ta3; MOJEIU CTPOCHUS

npogeccuoHaIbLHOI eI TeJIbHOCTH

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

- COBEPIIIEHCTBOBAHUE A3bIKOBOM 51
YUTATENbCKOM  KYJNbTYphl ~ Kak  CpEICTBa
BSaHMOHefICTBHﬂ MCKAY JIOAbMH W IMO3HAHHA

MUDA;
- OCO3HaHUE LIEHHOCTH HAay4HOH AESITEeNbHOCTH,
TOTOBHOCTh ~ OCYHIECTBJISITh  HPOEKTHYHO U
HCCIIEIOBATENbCKYIO NeSTeTbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE;

OBinajgeHne YHHBEPCAJIBHBIMHM Yy4eOHBIMU
M03HABATEJILHBIMH J1eliCTBUSIMU:

8) paboma c unghopmayueii:

- BJIaJ€Th HABBIKAMHU TIOJYYEHUS MH(OpMAINH
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIIATh MMOUCK, aHAIN3, CUCTEMATU3AIIHIO
U UHTEpHpeTanuio HHGOPMAIMHU pa3IUYHBIX
BUJIOB U (POPM NpeACTaBIEHUS;

- CO3/aBaTh TEKCTHl B Pa3IMUYHBIX (opmarax ¢

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




ydeToM Ha3Ha4eHUS HWHPOpPMAIMK M IIEJICBOM
ayIUTOpUH, BBHIOMpas ONTHMAJIbHYIO (GOpMY
IPEACTAaBICHUS M BU3YaAITH3aLlUH;

- OIIGHWBATh JOCTOBEPHOCTH, JIETUTUMHOCTH
uHpOpPMAIMY, €€ COOTBETCTBUE NPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

- WCIIOJIB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pPELICHUU

KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u
OpPraHU3alMOHHBIX  3a/a4 C  COOJIIOJCHUEM
TpeOoBaHMi PrOHOMUKH, TEXHUKHU

0€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHHs,
NPaBOBBIX M OTHYECKUX  HOPM, HOPM
MH()OPMAIMOHHON OE30MMaCHOCTH;

- BJIaJICTh HaBBIKAMH PACIO3HABAHUS M 3aIUTHI
nHpopManuy, HHPOPMALMOHHON 0€30MacHOCTH
JIMYHOCTH.

OK 03. IlnanumpoBaTh M peau30BbIBATH
co0CTBeHHOe npogeccunoHaJIbLHOE "
JIMYHOCTHOE pa3BuTHE,
NPeANPHHAMATEIBCKYI0  JIeAITeJbHOCTh B
npodeccuoHaibHOi cdepe, HCMOIB30BATH
3HAHUA 10 (PUHAHCOBOM TIPaMOTHOCTH B
PA3JIMYHBIX )KU3HEHHBIX CUTYalUsAX

B 00J1acTH
BOCITUTAHMS:

- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ITHYECKOTO MMOBEIECHUS;

AYXOBHO-HPaBCTBCHHOI'0

- CIIOCOOHOCTh  OILIGHHMBATh  CHUTYyallUl0 U
NPUHUMATD OCO3HAHHBIE peleHus,
OPHUCHTHUPYCH Ha MOpPaJIbHO-HPAaBCTBCHHLBIC

HOPMBI U IEHHOCTH;

- OCO3HaHWE€ JMYHOTO BKJIAQJa B IOCTPOEHUE
yCTONYMBOTO OYIyIEro;

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

- 61ademov OCHOGHLIMU MEMOOAMU HAYUHO20
NO3HAHUA, UCRONBL3YEMBIMU 6 (Pu3UKe:

- MPOBOJUTH MpPSIMbIE U KOCBEHHbIE M3MEPEHUS
(Gu3NYeCKUX BEIMYUH, BBIOMpas ONTUMalIbHBINA
crocod M3MEpeHHs] M UCHOJb3YS H3BECTHbHIE
METO/IbI OLICHKH MOTPEIHOCTEN U3MEPEHU,

- TMpPOBOJUTH UCCIIEJOBAHHE 3aBUCHUMOCTEH
¢u3NYeCKUX BEIMYUMH C  HCIOJIB30BaHUEM
MPSIMBIX U3MEPEHUH,

-00BSACHATD MIOJIy4YEHHBIE
UCIONIBb3Ysl (PU3HYECKHE TEeOopuH,
MIOHATHS, U JETaTh BBIBOBI;

- cobmoaTh MpaBuia 0e30macHOro TpyAa MpU
MIPOBEICHUH UCCIIEOBaHUI B paMKax y4eOHOro
SKCHEPUMEHTa U y4eOHO-HCCIIe0BATENbCKOM
JeSITEIbHOCTH € HCHOJIb30BAHUEM ITHM(PPOBBIX

pE3yJIBbTaTHI,
3aKOHBl U
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OBaaneHue YHHUBepPCAJIbHbIMH
PeryJisiTHBHBIMH J1€HCTBUSIMU:
a) camoopzanuzauus:

- CaMOCTOSTEJIEHO OCYIIECTBIIATh
MIO3HABATEIbHYIO  JEATENBHOCTh,  BBIABIIATH
npobiemMbl, CTaBUTh U (HOPMYyIUPOBATH
COOCTBEHHBIE 3agauydl B  00pa3oBaTeIbHON

JESATEIbHOCTH M KU3HEHHBIX CUTYyAIUsX;
- CaMOCTOSITEJIBHO COCTaBIIATH IUJIaH pEUICHUs
npoOJeMBl ¢ YYETOM HMEIOIIUXCS PECypPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M IMPEANOYTECHU;
- JlaBaTb  OLEHKY HOBBIM  CHUTYallUsIM;
CIoCOOCTBOBATH (bopMHUPOBAHHIO u
MPOSIBJICHUIO IIMPOKOM SPYIUIMH B Pa3HBIX
o0JacTax 3HaHWM, MOCTOSHHO IMOBBIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) camoKoHmpob:

- WUCTOJB30BaTh MPHEMBI PEQIICKCHH IS
OLICHKH CUTYyaIlH, BEIOOpa BEPHOTO PEILICHUS;
-yM€Thb OIICHHUBAaTh PUCKH U CBOEBPEMEHHO
MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

6) IMOUUOHATbHBLIL UHmes1eKm,
npeononazarowuil chHopmupoeannocms.

- BHYTpPEHHEH MOTHBAIUHU, BKJIOYAIOIIEH
CTPEMIICHHE K JOCTH)KCHHUIO LEeIW U YCHexy,
OTNITUMU3M, WHUIIMATUBHOCTb, yMeHUe
JIeMCTBOBAThL, WUCXOJS U3 CBOMX BO3MOJKHOCTEH;
- OMIIaTUHW, BKJIIOYAWOIIEH  CHOCOOHOCTH
MMOHUMATh AMOITMOHAIIBHOE COCTOSIHUE IPYTHX,
YUUTHIBATH €ero npu OCYIIECTBIIEHUHU
KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHUIO U
COMEPEKNBAHUIO; COLIMAJIBHBIX HaBBIKOB,
BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTpaMBaTh

W3MEpUTENBHBIX YCTPOHCTB U JIabOpaTOPHOTO
o0opymoBaHUs;

-c)OPMHUPOBAHHOCTH IPEJCTABICHUN O METOAAX
MOJIYy4EHUSI HAyYHBIX AaCTPOHOMUYECKUX 3HAHUN
- oBuaaeTh (copMupoOBaTH TPEICTABICHUS)
MpaBWIaMU  3alUCH  (QU3UYECKUX  (HOpMYI
penbedHO-TOUCYHOM CHCTeMbl 00o3HadeHui JI.
Bpaiins  (mis  crmenblx W CIA0OBHISAIIUX
oOydJaronuxcs).
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OTHOLICHMSI C JPYTUMM JIIOJBMH, 3a00TUThCA,
MPOSIBJISITh MHTEPEC U pa3peniaTb KOH(QIHUKTEHI.

OK 04. DddexktnBHO B3aMMOACHCTBOBATH U
paboTaTh B KOJUICKTUBE M KOMaH/IE

- TOTOBHOCTb M CIIOCOOHOCTBH K O6pa3OBaHI/II-O u

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

HCCIIEIOBATENIBCKOM, MPOEKTHON M COLMAIBHOM
JIESITENLHOCTH;

OBnagenne YHHMBepPCAJIbLHbBIMHA
KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) coemecmuasa 0eaAmenbHOCHb:

- TOHMMaThb W HCIOJb30BaTh IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHIyaTbHOH paboThI;

- IPUHUMATh LIEJIM COBMECTHOM JAESTEIbHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS
10 €€ JJOCTUKEHUIO: COCTABIIATh IIaH JIEHCTBUM,
pacnpenenarb pojid C  Yy4ETOM  MHEHHM
YYaCTHUKOB o0cyX1aTh pe3yabTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBAaTH M BBINOIHATH pPadOTy B
YCIIOBUSIX  PEaJbHOr0,  BHUPTYaJbHOTO  H
KOMOWHUPOBAaHHOT'O B3aUMOAEHCTBUS;

- OCYILECTBJISITh NO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3IMYHBIX CUTYaAlUAX, IPOSBISATh

TBOPYECTBO 51 BOOOpakeHue, OBITH
MHUIMATUBHBIM
Osnanenne YHHBepPCAJIbHBIMHU

PEryjasiTUBHBIMHA HeﬁCTBHﬂMH:

2) npunamue ceda u Opy2ux iooeii:

- NPUHUMATb MOTHBBI W aApPryMEHTBl JPYTIHUX
moaei pu aHalmn3e pE3yIbTaTOB

- OBJAJETh yYMEHUSIMH paboTaTh B TPYIIE C
BBITIOJIHEHUEM PAa3JIMYHBIX COIUATBHBIX POJICH,
IUIAHUPOBATh PaboOTy TPYMIbl, PALHOHAIBHO
pacnpenenarh AeATeIbHOCTh B HECTaHIApPTHBIX
CUTyalusiX, aJeKBaTHO OIICHUBATb  BKJAJl
KaXJIOr0 M3 YYaCTHUKOB TPYIIbl B peELICHUE
paccmatpuBaeMoil mpo0aemMbl
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NESTEIIBHOCTH;

- IpPU3HaBaTb CBOE IIPaBO M IIPaBO JAPYTHX
Jofed Ha OIMOKYW; pa3BUBaTh CIIOCOOHOCTb
IIOHUMATh MUP C MO3ULUU APYTOrO YEJIOBEKA.

OK 05. OcymecrBjiasiTb YCTHYW H
MM CbMEHHYI0 KOMMYHUKAIHIO Ha
rocy1apcTBeHHOM si3bIKe Poccuiickoi
®egepanum ¢ y4eToM  ocoOeHHocCTeil

COLMATBHOIO H KYJIbTYPHOI'0 KOHTEKCTA

B o0s1acTH 3¢TeTH4€CKOTr0 BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIHOYAs
ACTETUKY Hay4YHOTO TBOPYECTBA, MPHUCYIIETO
¢busnveckoil Hayke;

- CIIOCOOHOCTBH BOCIIPHUHHUMATDH PA3JIMYHbIE BUJIbI
HUCKYCCTBA, TpagullUh W TBOPUYCCTBO CBOCTO U
JIPYTUX HApOJIOB, OIIYIIATh SMOIMOHAIBEHOE
BO3/EHCTBUE UCKYCCTBA;

- yOeXIEHHOCTh B 3HAYMMOCTH ISl TUYHOCTH U
oOIecTsa  OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPaAUIIUN
M HapOJHOTO TBOPYECTBA; TOTOBHOCTh K
CaMOBBIPOKEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA,
CTPECMJICHHUC IIPOABJIATH KaducCTBa TBOp‘ICCKOfI
JTUYHOCTH;

Osnagenne YHHBepPCAJIbHBIMHU
KOMMYHUKATHBHBIMU /1eICTBUAMM:

a) oowenue.

- OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX cepax
KU3HU;

- pacno3HaBaThb  HeBepOalbHBIE  CpPEICTBA
OOIIeHUs,, MOHMMAaTh 3HAUYEHUE COLMATBHBIX
3HAKOB, pacrno3HaBaTh IPEIOCHUIKI
KOH(INKTHBIX CUTyalui u CMSAT4aTh
KOH(JIMKTHI,

- Pa3BEpPHYTO W JIOTMYHO M3JIaraTb CBOIO TOUKY
3pEeHus C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

- yMeTb pacro3HaBaTh (U3NYECKUE SIBICHUSA
(mpomeccbl) M OOBACHATH MX Ha OCHOBE
U3YyYCHHBIX  3aKOHOB: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHUKEHUE,
CcBOOOJHOE TMaJeHue Tejl, JABMKEHHE 110
OKPY’KHOCTH, HHEpLMs, B3aUMOJIEHCTBHE TEIl,
KoJIeOaTeIbHOE JBU)KEHUE, PE30HAHC, BOJIHOBOE
nBkenue; 1uddysusi, OpoyHOBCKOE JBIKEHHE,
CTPOEGHUE  JKUJKOCTEH M  TBEpPAbIX  Tell,
u3MeHeHue oObemMa Tel IpU HarpeBaHuu
(oxnaxxIeHun), TEIUIOBOE paBHOBeECHE,
UCIIapeHue, KOHJIeHCcalus, IUIaBJICHHUE,
KpHUCTaJIU3aLMsl, KUIIEHUE, BIAXKHOCTh BO3/yXa,
CBA3b  CPEINHEW  KHMHETUYECKOM  DHEPruu
TEIJIOBOTO JIBUXKEHUS MOJIEKYJ C abCOJIIOTHOM
TEMIIEPaTypOil, MOBBIILICHNE JaBJIE€HUS ra3a Mnpu
€r0 HarpeBaHUU B 3aKpPBITOM COCYHE, CBA3b
MEXay IapamMeTpaMu COCTOSHHA Ta3a B
U30IIPOLIECCAX; JJIEKTPU3ALHNS TEN,
B3aUMO/ICHCTBUE 3aps/0B, HarpeBaHue
IPOBOJAHMKA C  TOKOM,  B3aUMOJIEHCTBUE
MarHuTOB,  3JEKTPOMAarHUTHas  WHAYKLHUA,
NEMCTBME MAarHUTHOTO IIOJISI HA IPOBOJHUK C

TOKOM u JBUOKYIIHCS 3aps,
AJIEKTPOMArHUTHbIE ~ KOJeOaHUsT M BOJIHBI,
NPSIMOJMHENHOE  PAaclpoOCTpaHCHHE  CBETA,
OTpa)KeHHe, IMpeJoMJIeHHEe, HHTepepeHIIns,

Tupakuus U TOJSpU3alMsl CBETa, JUCHEepCus
cBeTa; (OoTOINEKTpHUUECKUN HPQEeKT, CBETOBOE
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JaBJICHHUC, BO3HHKHOBCHUEC JIMHEYaToro
CIICKTpa aTroMa BOAOpOJd, CCTCCTBCHHAA U
HNCKYCCTBCHHAs PaarOaKTHUBHOCTD.

OK 07. CogaeiicTBOBaTh  COXpPaHEHHUIO
OKpY:Kamolleil cpeabl, pecypcocOepekeHulo,
NPUMEHATH 3HAHUSA 00 U3MEHEHUM KJIUMATA,
NPUHLOMIBI  0epesKJIMBOr0  NPOM3BOACTBA,
3¢ PeKTUBHO 1eiicTBOBATh B Ype3BbIYailHbIX
CUTYyalUsIX

B 001acTH 3K0JIOTrH4€CKOTr0 BOCIIUTAHUSA :

- c(OpPMUPOBAHHOCTb 9KOJIOTUICCKOU
KYJbTYpPbI, IOHHMMAHHUC BJIMAHUA COLOMUAJIBHO-
SKOHOMHYECKUX TMPOIECCOB HA  COCTOSHHUEC
NPUPOJHON W COLMAIBHON Cpelbl, OCO3HAHUEC
rJ100aJIbHOTO Xapakrepa IKOJIOTMIECKUX
pooem;

- IUIAHUPOBAHME U OCYIIECTBIEHUE ICHCTBUI B
OKPYJKAaIOIlIEW Cpelle Ha OCHOBE 3HAHMS LieNed
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA; AaKTUBHOE
HENpUATHE  JIEUCTBUHM, IPUHOCAIIMX  BpPEJ
OKpYKalolllel cpele;

- YMEHHME NPOrHO3MPOBATh HEOJIAroNnpUsTHbIE
9KOJIOTMYECKHE IIOCJIEACTBUS
NPEINPUHUMAEMBIX JE€UCTBUM, MPEIOTBPAIATH
UX;

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

- chopMUpOBaThH YMCHHS MPUMCHSITh
NOJTyYCHHBIC 3HAHMS Il OOBSICHEHHS YCIOBUH
MpoTeKaHus (PU3NUECKHUX SBICHUH B MPUPOJE U
JUIE  TIPUHATUSL TPAKTUYECKUX PEIICHWHA B
MOBCETHEBHOW  JKM3HM i1 oOecredeHus
0e30IacHOCTH TPU OOpalIeHHH ¢ OBITOBBIMHU
npubopaMu ¥ TEXHUYSCKUMH yCTPOWCTBAMU,
COXpaHCHHS 370POBbsSi U COOJIOACHUS HOPM
9KOJIOTHYECKOTO TIOBEJACHUS B OKpYKArOIIEH

cpene; [IOHUMaHUe HE00X0AUMOCTH
IIPUMEHEHUS JOCTHKEHUU ¢buzuku u
TEXHOJIOTUH JUIst palMOHaIbHOIO
IIPUPOJOIIOIB30BAHMS.
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1.5.Koan4ecTBO 4aCOB HA OCBOEHHE NMPOTrPAMMBbI Y4€OHOW TUCUUIJIMHBI:

MaKcUMalibHas yueOHas Harpyska oOyuatomerocs 108 yacos, B Tom umcie:

oOsi3aTenpbHas ayJauTOpHAs ydeOHas Harpy3ka oOydwaromerocss 108 wyacoB, B TOM wumcIie
nabopaTopHble paboThI — 26 4acoB.



2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

2.1.00beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

KOHTPOJIbHBIE paOOTHI

Buj yueOHoi1 padoThI O0bem
4acoB
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 108
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 108
B TOM YHUCJIE!
71a00paTOPHBIE 3aHATHS 26
8

Hmozoean ammecmayusn 6 hopme ougpgpepenyuposannozo 3auema
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2.2. TemaTu4eckuil IJIaH U cofep:KaHue Y4eOHOH TMCHUNIMHBI «DU3UKA»

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia, JIa00paTOpHbIe H MPaKTHYeCKHe PAad0ThI, HHIMBHIYAJIbHbII O6bem ®dopmupyemble
pa3iesioB U TeM NMPOEKT (ec/Iu NpeayCMOTPeHbl) 4acoB oduue u
npogeccuoHaNbHbIE
KOMIIeTeHIIH !
Conep:kanue y4eOHOIro MaTepuaa 2
Beenenue 2 1. dusuka — PyHIaMeHTAIbHAS HayKa O npupoje. EcTecTBeHHO-HAYYHBINA METO/] TO3HAHHS, €T0 2
®u3MKa U METO/IbI BO3MOHOCTH M TPAHHUIIBI IPHMEHUMOCTH. DKCIEPUMEHT U TEOPHS B MPOLIECCE TTO3HAHUS [TPUPOJIBL. OK 03
HayTHOTO MO3HAHUS MonenupoBanue GpU3NUECKUX SIBJICHUN U MPOLIECCOB. Pob 3KCIIEPUMEHTa M TEOPUH B MPOLIECCE MO3HAHHS OK 05
npuposl. Pusndeckas BenuarHa. Ou3ndecKue 3aK0OHbI. [ paHUIBI IPUMEHUMOCTH (GU3HIECKNX 3aKOHOB U
teopwuii. [Ipuammm coorBercTBus. [loHsATHE 0 Ppr3myeckoii kKapTuHe Mupa. [lorpenrtHocTn n3MepeHuit
(u3NIeCKUX BEIUINH. 2
Pa3nen 1.Mexanuka 12
Coaep:xkanue yueOHOro MaTepuaJa 4
Tema 1.1 4 1. MexaHn4eckoe IBM)XEHHE U €0 BUABI. MaTepruanbHas Touka. OTHOCHTENBHOCTD MEXaHIHUYECKOTO JIBHKCHUS. 2
OcHOBBI Cucrema orcueta. [Ipuniun otHocutensHocTH ["anunes. Crioco6bl onucanus npmwkeHus. Tpaektopus. [1yTb.
KHHEMATHKHU Ilepememenue. PaBHOMepHOE npssMonuHeHHOe ABMKeHHe. CKOpocTh. MTHOBEHHASI U CPEIHSAS CKOPOCTH.
Yckopenue. 4
6 2. IlpsimonnHeitHOE BMXKEHHUE C IIOCTOSIHHBIM YCKOPEHUEM. J[BIKeHHE ¢ TIOCTOSIHHBIM YCKOPEHHEM 2
cBOOOAHOTO NaieHNst. PaBHOMEpHOE BIKEHNE TOYKH 10 OKPYKHOCTH, YIIIOBasi CKOPOCTb. OK 01
LlenTpocTpemurensHoe yckopeHne. KnnemaTtrka abcoaroTHO TBEpIOTO Tena.b OK 02
Cozep:kaHue y4e0HOro MaTepuaia 4 OK 04
Tema 1.2. 8 1.0OcHoBHas 3agada nuHamuku. Crra. Macca. 3akonsl Mexanuku HetotoHa. Crutel B mpupoe. Criia TsKecTH OK 05
OCHOBBI AMHAMHKH W CHJIa BCEMHPHOTO TATOTEHHMs. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMuueckas CKOpocTh. JIBikeHue 2 OK 07
TulaHeT 1 Majibix Tes COTHeYHOH CHCTEeMBbI.8
10 2. Bec. Heecomocts. Cuutbl ynipyroctu. Cuiibl Tpenus.10 2
Coaep:xkanue yueOHOro MaTepuaJia 4
Tema 1.3. 12 1. Ummynsc Tena. Mmmynbsc critbl. 3aKOH COXpaHEHUs UMITyJIbca. PeakThBHOE JBIDKEHHE. MexaHudeckas 2
«3aKoHBI pabora n MomHocTh. KnHeTnueckas sueprus. [loreHunanbHas sHeprus. 3aKOH COXpaHeHUs
cOXpaHeHHs B MeXaHW4ecKol sHepruu. 12
MeXaHnKe»
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HaunmeHoBaHue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paToOpHble H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem ®opmupyembie
pa3iesioB U TeM NPOEKT (ec/Iu NpeayCMOTPeHbl) 4acoB oduue u
npogeccuoHaNbHbIE
KOMIIeTeHIIH !
14 2. Pabora cuitbl TsKeCTH U cHitbl ynpyrocTd. KoHcepBaTuBHbIe cHilbl. [IpUMeHEHNE 3aKOHOB COXPaHEHHS. 2
Hcnonb3oBaHue 3aKOHOB MEXaHUKH ISl OOBSICHEHHS! IBUOKEHHST HEOECHBIX TEJ U JUISl Pa3BUTHSI KOCMHYECKUX
HCCIIeJOBAaHHUH, TPAHUIIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHUKH. 14
Pa3gen 2. MoJiexyasipaas ¢pusuka. Tepmoagunamuka 12
Copep:xaHue yuedOHOro MaTepuaJia 4
Tema 2.1. 16 |1. OcHoBHbIE MOJOKEHHUS MOJIEKYJISIPHO-KMHETHYECKOW T€OpUH. PasMepbl n Macca MOJIEKYII U aTOMOB.
«OcHOBBI BpoynoBckoe npmxenue. CTpoeHHe Ta3000pa3HbIX, KUAKUX U TBEpAbIX Tel. MneansHslil ra3. JlaBnenue 2
MOJICKYJISPHO - raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHUHETHYECKOH TeopuH ra3oB.16
KHHETHYECKOM 18 |2. Temmeparypa u ee u3MepeHue. TepMoIMHAMIYECKast IKaa TEMIIEPATYPHI. AGCOTIOTHBIN HYITh
Teopuin Temnepatypsl. Temmneparypa 3Be31. CKOPOCTH ABIKCHHS MOJICKYJI M X U3MEpEeHHe. Y paBHEHHE 2 OK 01
COCTOSTHHS HeaIbHOTO Ta3a. V3zonponeccs! n ux rpaduku. ['a3oBsie 3akoHbl. 18 OK 02
Coaep:xkanue yueOHOro MaTepuaJa 2 OK 03
Tema 2.2 20 |1. Buyrtpensnss sueprus. PaGora u Temonepenada. KonnuecTBO TEmIOTHL. YpaBHEHUE TEIUIOBOTO GamaHca. OK 04
«OCcHOBBI IlepBoe Havano TepMOIUHAMUKU. AHabaTHEIHN mporecc. Bropoe Hauano TepMonnHaMuKy. TerioBele 2 0K 05
TEePMOTUHAMU KM neuratenu. KI1/1 rerutoBoro aurarens. Oxpana mnpupost.20 OK 07
Coaep:xanue yueOHOT0 MaTepuasa 6
Tema 2.3 22 1. Ucnapenue u koHaeHcanwsi. HachlmeHHbIi nap 1 ero cBoiictBa. OTHOCHTENbHAS BIAKHOCTh BO3/IyXa.
«ArperaTHbIe [Tpubops! 1is onpeaeseHust BIaXXHOCTH Bo3ayxa. Kunenue. 3aBUCUMOCTB TEMIIEPATYPhbl KUIICHUS OT
COCTOSIHUSL BeluecTsa JlaBlieHUs. XapaKTepHUCTHUKA KUAKOTO COCTOsIHUS BelecTBa. bixkuauiil nopsaok. [loBepXxHOCTHOE HaTsAKEHUE. 2
H (asoBbie CmaunBanue. KanmuisipHbIe sIBICHUS.
TIEPEXOLbI XapakTepuCcTHKa TBEPIOTO COCTOSIHUSA BemecTBa. Kpucrannnueckne u aMop(dHbIe Temna.
24
2
Kontpoabnast padora Nel «MonekymsipHast QU3UKa U TEPMOIHMHAMIKA
OusnyecKkui 10
NPAKTUKYM
26 JlaGopaTopHbie pagoThl: JlaboparopHas padora Nel. 3yueHne oiHOTO U3 H30IIPOILIECCOB. 2 OK 04
28 JladopaTopHble padoThl: JlabopaTopHas pabota Ne2 OnpeeneHue BIaXHOCTH BO31yXa. 2 OK 05
30 JlaGopaTopHbie padoTnl JlabopatopHas padora Ne3. OnpezeneHue 3JeKTpUIeCKOd eMKOCTH KOH/ICHCATOPOB 2 OK 07
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HaumeHoBaHue Coaep:xanue yueOHOI0 MaTepHaJia, JIa00opaToOpHbIe U MPaKTHYecKHe Pad0Thl, HHIMBHIYAJbHbII O6bem ®opmupyemble
pa3iesioB U TeM NPOEKT (ec/Iu NpeayCMOTPeHbl) 4acoB oduue u
npogeccuoHaNbHbIE
KOMIIeTeHI[UH
32 JlaGoparopHble pagoThl: Jlabopatopras padora Ned4 «OmnpezneneHue TepMuaeckoro kodddurimenra 5
COIIPOTHUBIICHHS MEIH»
34 JlaGoparopHble padothl: JlaboparopHas padota Ne5 «3mepenne 3/IC u BHyTpEHHETO CONPOTHBIICHUS 5
HCTOYHHKA TOKa»
Pa3gen 3. DaekTpoamHaMuKa 24
Coaep:xkanue yueOHOro MaTepuaJa 6
Tema 3.1. 36 1. DnexTpuyeckue 3apsabl. DIeMEeHTapHbBIN dJIEKTPUUECKH 3aps/l. 3aKOH coxpaHeHus 3apsiaa. 3akoH KyroHa.
«JJeKTpHYecKoe OnexTpudeckoe moje. HanmpskeHHOCTh 3nekTpudeckoro mojs. [Ipuniun cynepnosuiuu nojuei. [IpoBoxuuku 2 OK 01
noJsie» B DJICKTPHYECKOM ToJie. JIMAIEKTPUKH B 3JIeKTprdeckoM noste. [Tossipuzanust quanekTpukos. 26
38 2. [Torennuan. Pa3HOCTH MOTEHIINATIOB. DKBUITOTCHIIHAIBHBIE TIOBEPXHOCTH. CBS3b MEXKIY HANIPSHKEHHOCTHIO 5 OK 02
1 Pa3HOCTHIO IOTCHIIAAIOB YJICKTPUIECKOTO MO, 28 OK 03
40 OnexrpoeMkocTb. KoHIeHCATOPHI. DHEPTHS 3apsHKCHHOTO KOoHIeHcaTopa. [IpiuMenenne korneHcaTopos. 30 2 OK 04
Coaep:xkanue yueOHOro MaTepuaJa 4 OK 05
Tema 3.2. 42 1. YcnoBus, HEOOXOMMBIC JIsi BOSHUKHOBCHHS U TOCPKAHUS IICKTPUIECKOTO Toka. Cria Toka. 3aKoH OK 07
«IlocTostHHBIHI Owma ju1g yuactka nenu. IlapannensHoe U ocieoBaTeIbHOE COSTUHEHNE TPOBOAHUKOB. PaboTa 1 MOIITHOCTH 2
JIEKTPUYECKUI TOK)» mocTostHHOTO ToKa. TermoBoe aeiicTBre Toka. 3akoH [xoyns — Jlenma. 32
44 DIEeKTPOIBIKYINAS CHJIa UCTOYHHKA TOKa. 3akoH OMa Ui TToIHOH mernu. 34 2
Tema 3.3. Coaep:xanue yue0HOT0 MaTepuasa 4
«IIeKTpHUYeCKUi 46 1. DnexTpudeckuii TOK B MeTaJlIaX, B 3JEKTPOJINTAX, Ta3ax, B BaKyyMe. DIEKTPOIn3. 3aKOH AIEKTPOIn3a 5
TOK B Pa3JIMYHBIX dapazes. Bunpl razossix paszpsnos. TepmoanexktponHas smuccus. [Tnazma.36
cpenax» 48 2. DNEeKTPIYECKUI TOK B MoNynpoBoaHuKax. CoOCTBeHHas M PUMECHAs IIPOBOAMMOCTH. P - n mepexo. )
[IpumMeHeHMEe TOTYIPOBOIHUKOB. [1oynpoBOAHUKOBEIE IPUOOPEL. 38
Coaep:xkanue yueOHOro MaTepuaJa 4
Tema 3.4. 50 1. BekTop MHIYKIMH MarHUTHOTO moiisi. B3ammopelicTBue TokoB. Cria Amniepa. [IpiMeHeHne CHIThI 2
«MarsuTHOE NoJIe» Awmmnepa. MaruutHsli motok. 40
52 2. JleiicTBHE MarHUTHOTO MOJISI HA ABXKYyIHiACs 3apsia. Cuia Jlopenia. [Ipumenenne cuibl JlopeHiia. 5
MarHuTHbIE CBO¥CTBa BemecTBa. CoTHEYHAss aKTUBHOCTH U €€ BIUsSHKE Ha 3eMir0. MaruuTHbie Oypu.42
Tema 3.4. Coaep:xanue yue0HOT0 MaTepuasa 6
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HaumenoBanue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paToOpHble H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem ®opmupyemble
pa3iesioB U TeM NPOEKT (ec/Iu NpeayCMOTPeHbl) 4acoB oduue u
npogeccuoHaNbHbIE
KOMIICTeHIIUH
«JnekTpomMarHuTHas | 54 1.5IBneHue 1eKTPOMarHUTHOM HHAYKIMY. 3aKOH d/eKTpoMarHuTHoll nuaykuun. IIpasuno Jlenna. Buxpesoe 5
HHAYKIHS» anexTpudeckoe nosie. D/1C MHAYKINT B ABHXKYIIUXCS IPOBOAHNKAX.44
56 2. SIBnenne caMOMHIYKIMH. IHIYKTHBHOCTb. DHEPrUsi MAarHUTHOTO TTOJISl TOKA. DJIEKTPOMarHUTHOE 1osie46 2
58 Konrpoabnas padora Ne2 «JnexkTpudeckoe nose. 3aKoHbI MOCTOSTHHOT0 TOKAa. MarnutrHoe moJe. 2
DJIEKTPOMATrHUTHAS MHAYKIHSA»
Paznen 4. Konebanusi U BOJIHBI 10
Tema 4.1 Coaep:xanue yueOHOro MaTepuaJa 4
«MexaHuueckue 60 1. Tapmonmnyeckue konedanus. CBOOOAHBIC MeXaHHUECKUE KoJeOanus. [IpeBparienne SHepTin Ipu
KOJIeOaHusI 1 KosieOaTenbHOM ABIKEeHHH. Marematudeckuii MasTHUK. [1py>KUHHBIN MasTHUK. BeIHYX1eHHBIC 2
BOJIHBDY MexaHn4eckue konebanus. Pezonanc48
62 2. . [lonepeuHble ¥ MPOIOIBHBIC BOJHBI. XapaKTEPUCTHKH BOJIHBL. 3BYKOBBIE BOJIHBIL. YIIBTPa3BYK U €ro 5 OK 01
npumenerne50 OK 02
Tema 4.2 Conep:xanue yueOHOT0 MaTepuasa 6
DJIEKTPOMATHUTHDBIE | 64 1. CroOomHbIe eKTpoMarHuTHBIE KoJeOanmst. [IpeBpamienne sHeprun B KosebarenbHOM KoHType. [lepron OK 04
KOJICOAHUSI M BOJIHBI CBOOOIHBIX DIEKTPUUECKUX Kosiebanuii. dopmysia ToMcoHa. 3aTyXarolue 3JeKTPOMArHUTHEIE KojeOanus. 52 2 OK 05
66 2. BeiHyXIeHHBIE MeKTpHyecKkue konebanus. [lepeMeHHBIN TOK. Pe30HaHC B /IEKTPUYIECKOH LEMH. OK 07
I'eneparop nepemenHoro Toka. TpanchopmaTopsl. Toku BeICOKOM 4acTOThI. [loyueHue, nepenaya u 2
pacnpeeneHye IeKTPOoIHEPTun. 54
68 3. DneKTpoMarHuTHbIC BoJHbI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH. OTKPBITHII KOJIeOATEIbHBINA KOHTYP.
Omnsite I'.I'epua. M306perenue paguo A.C. ITonossim. [TorsiTie o pagnocss3u. [IpuHimn paguocBssu. 2
[TpumeHeHne 31eKTPOMarHUTHBIX BOJH.56
Pasgen 5. OnTuka 12
Tema 5.1 Coaep:xanue yue0OHOT0 MaTepuasa 4
IIpupoaa ceera 70 |1. Toueunslii ncTouHKK cBeTa. CKOPOCTH PaCIPOCTPAHEHUS CBETA. 3aKOHBI OTPAXKEHHUS U TIPEJIOMIICHHS 5 OK 01
cserta. [Ipunrun Noiirerca. CosHEYHbIE U IyHHBIC 3aTMeHHUS. [lotHOE oTpakeHue. 58 OK 02
72 2. JInnzel. [Toctpoenue nzobOpaxeHus B inH3ax. @opMyra TOHKO# JIMH3bL. Y BeJInueHHe JTUH3bL. [ 13 Kak 2 OK 04
onrryeckas cuctema. Onrudeckue npudopsl. Teneckornsl.60 OK 05
Tema 5.2 BosiHoBbIe Copep:xaHue yueOHOro MaTepuaJia 6
CBONCTBA CBETA 74 1. Unrepdepenuns ceera. KorepeHTHOCTh CBETOBBIX Jiyuei. IHTepdepeniys B TOHKHX TuieHKax. Konbua 2
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HaunmeHoBaHue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paToOpHble H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem ®opmupyembie
pa3iesioB U TeM NPOEKT (ec/Iu NpeayCMOTPeHbl) 4acoB oduue u
npogeccuoHaNbHbIE
KOMIIeTeHIIH !
Hyrorona. cnons3oBanue naTepdepeHun B Hayke U TexHuke. Judpaxuus ceera. JJudpaxuns Ha menu B
napajuleNbHbIX Jtydax. Audpakunonnas pemertka. [lonspusanus nmomnepednsix BoiH. [lonspusanus cera.
[Moaspounsr. 62
76 2. ucniepcust cBeta. Buabl nzinyuennid. Bunpr criektpoB. CriekTpbl uenyckanus. CHeKTpBI MOTJIOMICHUS.
CrextpanpHblif aHamu3. CeKTpaibHbIe KIacCHl 3Be3]l. YibTpaduoneToBoe nnydenue. MuadpakxpacHoe 2
n3nydeHne. PerTrenoBckue yun. VX nmpupona u cBoiicTia. [llkana 3neKTpoMarHUTHBIX U3ITydeHUI164
78 Kontpoabnas padora Ne 3 «KoJie6anusi 1 BoJIHbI. OnTHKa 2
Tema 5.3 Conep:xkanue yueOHOT0 MaTepuasa 2
ChnenuajbHas 80 1. JIBI>KeHHE CO CKOPOCThIO cBeTa. [locTynaTsl TEOpHUH OTHOCUTENBHOCTH U CIIEJCTBHS U3 HUX.
Teopust VHBapuaHTHOCTH MOJYJIsl CKOPOCTH CBeTa B BaKyyMme. DHeprus moxos. CBsi3b Macchl U 3HEPTrUH CBOOOTHON 2
OTHOCHTEJIbHOCTH YaCTHIBI. DJIEMEHTHI PEIATUBUCTCKOI THHAMHKH.06
Pa3nes 6. KBantoBas puszuka
Tema 6.1 KBanToBas Coaep:xkanue yueOHOro MaTepuaJa 2
onTHKA 82 1. Kpantosas runoresa Ilnanka. Temnosoe usnyuenue. KopnyckynsapHo-BonHOBOI gyanusm. GOTOHEL
l'umotesa ae bpoiinis 0 BOJTHOBBIX CBOMCTBaxX yacTwil. J[aBlieHue cBeTa. XuMudeckoe aeiictBre cBeta. OmbITHI 5
[1.H.JIe6eneBa u H.1.Basunosa. ®otorddext. YpaBHeHHe DiHIITEeHA 1151 poTorddekra. [IpnmeneHme
¢doroapdexrab8
Tema 6.2 Coaep:xkanue yueOHOro MaTepuaJa 6 OK 01
du3nuka aToMa 84 1. Pa3BuTHe B3MJIS10B HA CTPOCHUE BellecTBa. MoOIeTN CTPOCHUS aTOMHOTO siipa. SaepHas Mozienb aTroma. OK 02
aTOMHOTI0 siipa Onsitel 3.Pe3epdopaa. Monens atoma Bojgopoaa o H.bopy. Keanrossie nocrynarel bopa. Jlazepsl. 5 OK 04
PannoakTHBHOCTB. 3aKOH paIMOAKTUBHOTO pacmnana. PaanoaktuBHeie npeBpaimieHus. CrnocoObl HaOMIOIEHUS U OK 05
perucrpanuu 3apspkeHHbIX Yactuil. 70 OK 07
86 2. CtpoeHne aTOMHOTO siapa. JledeKT Macchl, SHEprHs CBSI3U U YCTOMYMBOCTH aTOMHBIX siziep. SnepHble
peaknuu. SlnepHast sHEpreTHKa. DHEPreTHYECKNH BBIXO IAEPHBIX peakiuid. MickyccTBeHHas
panvoakTUBHOCTG. [lenenne Tsokensix saep. LlenHas sipepHas peakuust. YpasiseMas LHerHast peaKiusl. 2
Snepuelii peaxtop. TepmosinepHblit cuntes. DHeprus 38e31. [loaydeHure paanoakTUBHBIX H30TONOB U UX
npuMeHeHune. bruonornueckoe eiicTBIE paJiMOAKTUBHBIX N3TyUYSHUH. DeMeHTapHbIe YacTHIIbI /2
88 KontpoabHasi padora Ne 4 «kKpanroBasi pusuka» 2
Paszpnen 7. Ctpoenue Beenennoi 4 OK 01
Tema 7.1 CTpoenue | | Coaep:xanue yue0HOT0 MaTepuasa 4
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HaunmeHoBaHue ConepixaHue y4eOHOr0 MaTepHaJa, 1a00paToOpHble H MPaKTHYeCKHe padoThbl, HHAUBUAYAJIbHBIH Oobem ®opmupyembie
pa3iesioB U TeM NPOEKT (ec/Iu NpeayCMOTPeHbl) 4acoB oduue u
npogeccuoHaNbHbIE
KOMIIeTeHIIH !
Coaneunoii cucrembr | 90 1. ConneuHas cucTeMa: IIaHEeTHl U MaJible Tena, cucrema 3emisi—IJlyHa. .Ctpoenue u 3Bomorus CoiHIa u 5 OK 02
3B&31. Kitaccudukanus 3831, 3BE3/1bI M HICTOUHUKH UX SHEPTUH. OK 03
92 INanaktika. CoBpeMeHHBIE NPEICTABICHHS O CTPOSHUH U 9BOJIOIINY BeeneHHoi 2 OK 04
Pasnen 8 . ®uznveckuil NPakTUKYM 16
94 JlaGoparopHble padoThl: JlaboparopHast pabota Ne6 «l3yueHue 3akOHOB MOCJIEAOBATEILHOTO U OK 05
MapauIeIbHOTO COCMHEHNH TPOBOIHUKOBY 2 OK 07
96 JlaGoparopHble paboThl: JlabopaTtopHas pabota Ne7 «ccaenoBanne 3aBUCHMOCTH MOIITHOCTH JTaMITBI 5
HaKaJIMBAaHUS OT HANPSDKEHHS Ha €€ 3a)KnMax»)
98 JlaGopaTopHuble padoTsl: JlaboparopHas padota Ne§ M3yueHue sBacHHS JICKTPOMArHUTHON HHAYKITUH 2
100 | JladopaTopHble padoTshl: JlaboparopHas pabora Ne9 M3yuenne paboTsl TpanchopmaTopa 2
102 | JladopatopHbie padoTsl: JlabopatopHas padota NelO OnpeneseHne mokasaTesis MPEJIOMICHHS CTEKIIa 2
104 | JladopatopHbie padoTsl: JlabopatopHas padota Nell OnpenesieHre IIMHBI CBETOBOM BOJIHBI C IIOMOIIIBIO 5
T()PAKIUOHHOM PEIIEeTKH.
106 | JladopaTopHble padoTsl: JlabopaTopHas padoTa Nel2 HabmroneHue CIIONIHOTO M JIMHEWYIATOTO CIICKTPOB 2
108 | JladopaTopHble padoTsl: JlabopaTopHas pabota Nel3. 3ydeHue KapThl 3B€31HOTO HeOa. 2
IIpoMeskyTouHasi arTecTanus: (M ¢epeHIUPOBAHHBIN 3a4éT
Bceero: 108
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3. YCJIOBUSA PEAJIM3ALIMUA ITPOT'PAMMBI JTUCHUATIINHBI

3.1. TpeOoBanusi K MHHHUMAJBLHOMY MATEPHAJbLHO-TEXHHYECKOMY o0Oecne4eHnIo
Peanu3anus mnporpamMmbl JUCHUILIMHBI TpeOyeT Hamuuus ydeOHOro KaOuHeTa (QU3HKH.
O06opynoBaHue yueOHOro KabuHeTa:
Kabuner ocHamieH MeOenbio s

— opraHmzaiuu pabo4yero Mecra npernoaaBaTens;

— Opranm3aiuy paboynx MeCT 00yJaroIIuXCs;

—  PpaIMOHAIBHOTO Pa3MELICHHUS U XPaHEHUs! y4eOHOT0 000pYI0BaHUS;

— OpraHM3allM UCII0JIb30BAHUS allllapaTyphl.
Kabuner ocHaieH 060py10BaHUEM /IS IPOBEJCHUS J1a00PATOPHBIX M MPAKTUYECKUX PadoT.
TexHuueckue cpefcTBa 00ydeHHUS:

—  MYJIbTUMEIUNHBIN KOMIUIEKC.

B kaOuneTe HaxonuTcs:
— nacnopT kabuHeTa;
—  y4eOHO-METOMYECKHI KOMIUIEKC JUCIHUILUIMHBI « DU3HUKaY, BKIIOUAIOIIHNMA
pabouyro mporpammy aucuuruinHbl, KMMBbI, TexHoIOrMuecKkue KapThl
YpOKOB, Yy4yeOHble mocoOus U Yy4eOHO-METOIUYECKHE pa3pabOTKH,
KapTOUYKU-UH(POPMATOPHI;
— KOMIUIEKT METOAMYECKOH JIUTepaTyphl AJis IPernoaBaTelis, BKIIOYAIOIIUi
)KypHaibl: «PU3UKA B IIKOJIEY.
3.2. UudopmanuonHoe odecriedeHrne 00y4YeHust
IlepeyeHb peKOMeHIyeMBbIX YUeOHBIX H3IaHUIH, TOMOJHUTEIbHOI JTUTEPATYPHI
OcCHOBHBIEC HCTOYHUKHU:
1. Msxkumes, I'. ., Byxosues, b. b., Corckmii, H. H. / ITox pexn. [TapdentseBoii H. A. ®usuka.
Yueonuk st 10 k1. — M.: U3narensctBo «IIpocsemenuey, 2019. —416c¢.
2. Msxumes, I'. 5., byxosues, b. b., Uapyrun, B.M. / Ilox pen. [TapdentreBoit H. A. ®usuka.
Yueonuk st 11 k. — M.: U3narensctBo «IIpocBemienne», 2019. — 399c.
JlomoHUTETbHBIE UICTOYHHUKH:
3. Jmutpuena, B. ®@. ®usuka qis npodeccuil M CreUUANIbHOCTEN TEXHUYECKOTO MPOQHIIS:
yueOHUK 17151 00pa3oBaTeNbHBIX YYPEXKIEHUN HAYalbHOTO U CpEIHEro mnpodeccuOHAIbHOTO
obpazoBanus / B. ®@. JImutpuesa. — 2-e u3n., 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 (nara obpamenus: 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 SKmacc — Pexum npocryma: http://www. yaklass.ru /(maTtaoOpareHus:
29.08.2022);
5. Poccuiickass anekTpoHHas mikoja — Pexum poctyma: http://www.resh.edu.ru/(nata
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 M OLIEHKA Pe3yJbTATOB 0CBOCHUS TUCUUILIMHBI «DU3MKA»
KoHTposts 1 oLIeHKa pacKphIBAIOTCS Yepe3 YCBOCHHbBIE 3HAHUS U TPUOOPETCHHBIE
00y4aromuMHUCs YMEHHUs, HallpaBlieHHbIE Ha (POPMHUPOBAHKE OOIIUX U MPO(PECCHOHATBHBIX

KOMIIETECHIINH.

Koa u nHaumeHnoBanue
(¢opMmupyemMbIX KOMIIETEHIM

Paszgen/Tema

THIl OeHOYHBIX MEPONPUATHI

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

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. Temn1 6.1.,
6.2. Paznen 7. Temnr 7.1., 7.2.

OK 02. Ucnomp30BaTh
COBpPEMEHHBIE CPEJICTBA
MOMCKa, aHaAJIN3a U
WHTEpIpeTauy HHHOpMAITHI
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
JeSITeTbHOCTD B
npodeccuoHaIbHOH chepe,
UCTIOJIB30BaTh 3HAHMS 1O
(buHAHCOBOI TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUIX

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

OK 04. DpdexTrBHO
B3aUMO/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.
Paspgen 3. Temsr 3.1., 3.2.,
3.3.,3.4.,3.5. Pazgen 4. Temnl
4.1.,4.2. Pazgen 5. Temnr 5.1.,
5.2.,5.3. Paznen 6. Temn1 6.1.,
6.2. Paznen 7. Temnr 7.1., 7.2

OK 05. OcymecTBnATh
YCTHYIO U TUICBMEHHYIO
KOMMYHHKAIIMIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4€TOM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Pazpgen 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.,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
Cpefibl, pecypcocOepexeHHIo,

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.,

- YCTHBIH OIIpOC;

- (hpoHTANIBHBIN OIPOC;

- OIICHKA KOHTPOJIBHBIX PadoT;
- HAaOJII0ICHKE 32 XOJI0OM
BBITOJIHEHUS TA00PaTOPHBIX
pabor;

- OIICHKA BBITTOJIHEHUS
71a00paTOPHBIX padoT;

- OLICHKA IPAaKTUYECKUX padboT
(pereHus KaueCTBEHHBIX,
pacyeTHBIX,
npodeccuoHaIbHO
OpPUEHTUPOBAHHBIX 3aj1a4);

- OLICHKA TECTOBBIX 3a/1aHUii;
- Ha0JII0/IEHKE 32 XOJI0OM
BBINOJIHEHUS
WH/IMBUYyAIbHBIX TIPOCKTOB U
OLIEHKA BBIITOJIHEHHBIX
MIPOEKTOB;

- OLICHKA BBIMOJIHEHUS
JIOMAIIHUX CaMOCTOSATEIBHBIX
pabor;

- HaOJIIOEHUE U OIlEHKA
peleHus Kelc-3a1ad;

- HaOJII0/ICHNE U OLIEHKA
JIEJIOBOU HUIPBI;

- i depeHIpOBaHHBIN
3ayer
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MIPUMEHSATH 3HAHUS 00
M3MEHEHHUH KIIMMarTa,
MIPUHITUIIBI OEPEKITMBOTO
IPOU3BOJICTBA, 3P (PEKTUBHO
JICUCTBOBATh B YPE3BbIYAMHBIX
CUTYaIUSIX

33,34, 3.5 Paznen 4. Temsr
4.1.,4.2. Pazgen 6. Temsl 6.1.,
6.2. Pazpgen 7. Temsr 7.1., 7.2
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dioprt OUECHKU pe3y/ibmamuerHocmu oﬁyqenuﬂ:
}’Zﬂmu6aJlJlea}l, Ha OCHoee KOI’I’lOpOZZ sblcmaeisencs umaocoeas OyeHKd.

Memoowl ouenku pe3ynomamos odyuenus oucyuniunvl «Duzukay:

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

O11eHKA 0TBETOB VUAIIIMXCS

KonnyecTBeHHBIE OTMETKH 32 YPOBEHb OCBOCHHUS Kypca, IpeIMeTa BHICTABIISIOTCS B
COOTBETCTBUU C OAIbHON CUCTEMOI OLIEHUBAHUSA: «2%» - HEYJOBJIETBOPUTEIBHO, «3» -
YJIOBJIETBOPHUTEIBHO, «4» - XOPOIIO U «5» - OTIMYHO.

Ouenka «5» CTaBUTCA B TOM ClIydae, €CIIM y4aluics IM0Ka3bIBA€T BEPHOE IIOHUMAHKE
(bu3NYECKOM CYIIHOCTH pacCMaTpUBaEMbIX SIBICHUI 1 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIiA, a
TaK e MPaBUIbHOE ONpeesieHue PU3NIECKUX BETUUHH, UX €AUHUI] U CIOCOO0B U3MEPEHMUS:
MPABUJIBHO BBINOJHAET YEPTEKU, CXEMBI M IPa(UKHU; CTPOUT OTBET 110 COOCTBEHHOMY ILIAHY,
COIPOBOKAAET paccka3z COOCTBEHHBIMM IIPUMEPAMU, YMEET IPUMEHSATh 3HaHUS B HOBOU
CUTYAalMH IIPH BBIIOTHEHUHU IPAKTUYECKUX 3aJaHUI; MOKET YCTAHOBUTD CBSI3b MEKIY
M3Y4aeMbIM U paHee N3yYEHHBIM MaTepUaioM IO KypCcy aCTPOHOMHUH, a TAKXKE C MaTepUalioM,
YCBOEHHBIM MPU U3YYEHUU JPYTUX MPEIMETOB.

Ouenka «4» CTaBUTCS, €CIIM OTBET yUEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM Ha OLEHKY
«5», HO J1aH 0€3 UCII0NIb30BaHMsI COOCTBEHHOTI'O IJIaHA, HOBBIX IIPUMEPOB, 0€3 IPUMEHEHHUS
3HaHUI B HOBOM CUTYalluH, 6€3 HCII0JIb30BaHMsI CBA3EH C paHee N3yUYCHHBIM MaTepUaioM U
MaTepraioM, YCBOEHHBIM IIPU U3YyYEHHUH JIp. IPEIMETOB: €CIIU yUYalluics JOIYCTHII OJIHY
OLIMOKY MM He OoJiee IByX HEI04ETOB U MOXKET UX UCHPABUTh CAMOCTOSTEIbHO UITH C
HEOO0JIbIION TOMOILBIO YUUTEJIS.

Onenka «3» CTaBUTCS, €CIIU y4allluics MPaBUIIbHO MOHUMAET PU3NYECKYIO CYIIIHOCTb
paccMaTpUBAeMBbIX SBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IeIbHbIE TPOOETBI B
YCBOEHUHU BOIPOCOB Kypca PU3UKH, HE MPENATCTBYIONINE AATbHEHIIEMY YCBOEHUIO BOIIPOCOB
IIPOrPaMMHOTI0 MaTepHaia: yMeeT IPUMEHSTH ITOJIY4EHHbIE 3HAHUS IPU PELIEHUH POCTHIX
3a/1a4 C UCIOJIb30BAHUEM T'OTOBBIX (POPMYJI, HO 3aTPYAHIETCS NIPU PELICHUH 3a/1a4, TPEOYIOIIHX
npeoOpa3oBaHus HEKOTOPBIX GOpPMYI, TOMYCTUI He OoJiee OAHON Tpy0oii OIIMOKH U ABYX
Heou€TOB, HE O0JIee OTHOM TPyOOH U 0JTHON HErpyOoii ormmoKH, He Oosee 2-3 HeTpyObIX
oLIMOO0K, OAHOM HerpyOoi oMOKH U TPEX HETOUETOB; AOMYCTHI 4-5 HEOUETOB.

OueHka «2» CTaBUTCS, €CIM YYALIUICSA HE OBJIaJIe]] OCHOBHBIMU 3HAHUSMU U YMEHUSIMU B
COOTBETCTBUU C TPEOOBAHUSIMH MPOTPAMMBI U JOMYCTHI OOJIBIIIE OITHOOK M HETOYETOB YeM

HCO6XO,I(I/IMO JJIA OLICHKH «3».

OneHKa KOHTPOJILHLIX PadoT

Ouenka «5» CTaBUTCS 32 pab0OTy, BBIMOTHEHHYIO TOJIHOCTBHIO 0€3 OMTMOOK M HETOYETOB.

Ounenka «4» CTaBUTCS 332 pPabOTY BBITOJTHCHHYIO TTOJHOCTHIO, HO IPU HAJIMIKMH B HEeW He OoJiee
OJIHOM rpyOO¥ U 0JTHOM HEerpy0oil OIMOKHU ¥ OAHOTO He0UETa, He OoJiee TPEX HeT0UETOB.

Ouenka «3» CTaBUTCA, €CIIM YUSHUK IPAaBUIbHO BBHITIOJIHUI HE MeHee 2/3 Bcelt paboThl Win
JOITYCTHII He OoJiee 0/1HOM rpyOoit OIIMOKY U IBYX HEJOUETOB, HE Oosiee 0JIHOM rpyOoit
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OIIMOKU ¥ OJJHOU HerpyOoit ommbku, He 6osiee Tpex HErpyObIX OMIMOOK, OJHOW HErpyOoit
OmMOKH M TpeX HEAOYETOB, MPU HAIMYUU 4 - 5 HETOUYETOB.

Ouenka «2» CTaBUTCS, €CIIU YUCIIO OIINOOK U HEJJOYETOB MPEBBICHIIO HOPMY ISl OLIEHKHU 3 WK
NPaBUJIBHO BBHIOJHEHO MeHee 2/3 Bceil paboThl.

O1neHKa Ja00paTOPHBIX PA0OT

OneHka «5» CTaBUTCS, €CIIU y4allUiics BBIIOTHSAET paboTy B MOJIHOM 00beMe ¢ COOII0ACHUEM
HEO0OXOAMMOM MOCIEA0BATEILHOCTH MTPOBEICHHS OINBITOB U U3MEPEHUI; CAMOCTOSITENIBHO U
paloHaIbHO MOHTUPYET HE00X0uMoe 000pyI0BaHKE; BCE OIBITH IPOBOAUT B YCIOBUSIX U
peKHUMax, 00eCIIeYNBAIOIIUX MTOJIYICHNE TIPABIIBLHBIX PE3YyIbTATOB U BHIBOJIOB; COOJIIOIaET
TpeOoBaHUs MpaBuUil O€30MACHOCTH TPYAA; B OTUETE IPABUILHO U aKKypaTHO BBIMOJIHSET BCE
3anucH, TabJIUIIbl, PUCYHKH, YEPTEIKH, TPaQUKH, BEIYUCIICHUS; TPABIIIBHO BBITTOJIHSACT aHAIN3
MOTPEIIHOCTEH.

OneHka «4» CTaBUTCS, €CIIU BBIMOJIHEHBI TPEOOBAHUS K OIIEHKE «5» , HO ObUIO AOMYIIEHO JBa -
TPH HeJoueTa, He 0oJiee OHON HerpyOoii OIMOKH U OJTHOTO HEeJ0UETA.

Ouenka «3» craBuUTCA, eciid paboTa BBHINOJHEHA HE IMOJHOCThIO, HO O0BEM
BBIITOJIHEHHONH 4YaCTH TaKOB, ITO3BOJISCT IOJIYYUTh IPABUIBHBIC PE3YJIbTAaThl W BBIBOJBI:
€CJIK B X0JI€ ITPOBCACHM OIIbITAa U I/IBMepeHI/Iﬁ 6BIJ'II/I A0 YIICHBI OIINOKH.

OneHka «2» CTaBHTCSA, eCiaM pPaboTa BBIOJHEHA HE IOJHOCTEIO U 00BEM
BBINTOJIHEHHON YacTH PabOThI HE MO3BOJISET CJIENIATh MPABUIILHBIX BHIBOJIOB: €CJIH OTIBITHI,
HN3MCPCHUSA, BBIYUCIICHUA, Ha6J'IIOI[CHI/I$I IMPOU3BOANIIMCH HEIIPABUIIBHO.

Bo ecex cnyuasx oyenka chudicaemcs, eciu yueHUK He coO00an mpebosanus npasul
bezonacrocmu mpyoa.

Ouyenka mecmogvlx padom yuauwyuxcs

«5» - 85% - 100%

«» - 65% - 84%

«3» -41% - 64%

«@2» - 21% - 40%

«1»-0% - 20%

Hepeuenv outuodok:

I'pyovie ouiuoku

e Hesnanue onpeneneHuid OCHOBHBIX TMOHSTHWA, 3aKOHOB, NpPaBWI, IOJOKEHUW TEOPHUH,
dbopmys, OOMIENPUHITHIX CHUMBOJIOB, O0O3HAYCHHUS (U3MYECKUX BEJIMYUH, EIUHUILY
U3MEpPEHHUSL.

e Heymenue BbIICTATH B OTBETE IJIaBHOE.

e Heymenue nmpuMeHSATh 3HAHUS IS PEIICHHS 3a7a4 U OOBSICHEHUS (U3MUECKUX SIBICHHIA;
HENPaBWILHO c(hOpPMYITHpPOBAaHHBIC BOTPOCHI, 3aIaHUSI UM HEBEPHBbIC OOBSICHEHHS X0J]1a HX
penieHus, He3HAaHWE MPUEMOB PEIICHUS 3a/1ad, aHAJIOTUYHBIX pPaHee PEIICHHBIM B KJIACCE;
OIIMOKH, TMOKa3bIBAIOIINE HETPABUIHLHOE TOHUMAHUE YCIIOBHUS 3aJaud WM HEMpaBUIHHOE
HCTOJIKOBAaHUE PEIIICHUS.

e HeymeHnue yuTaTh ¥ CTPOUTH TpaUKH U TPUHIIUTTHATHHBIE CXEMBI

e HeymeHue moAroToBUTh K paboTe YCTAaHOBKY WM JabopaTopHOEe 000pYAOBaHUE, MPOBECTH
OTIBIT, HEOOXOIUMBIE PACUeThl MU MCTOIh30BATh MOTYYCHHBIE TaHHBIE ISl BHIBOJIOB.

e HeOpexxHoe OTHOILIIEHHE K JJAOOPaTOPHOMY 00OPYIOBAHUIO U U3MEPUTEIBHBIM MpHUOopam.
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Heymenue onpenenuts nokazaHus U3MEPUTEIBHOTO TpUOOpa.
Hapymenne tpeGoBanuii mpaBui 0€30MacHOTO TPyAa MPH BBITOJIHEHNUU YKCIIEPUMEHTA.

Hezpyovie oumnuoku

Hetounoctu (QopMyIupoBOK, OIpenesieHuil, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEMOJIHOTOMN
OTBETA OCHOBHBIX NPU3HAKOB ompeaensieMoro moHAtus. OmuOKu, BbI3BAaHHBIC
HECOOJIIOZICHUEM YCIIOBHI IPOBECHHUS OIbITA MIIM U3MEPEHUH.

OmumbKu B yCIOBHBIX 0003HAUEHUSIX HA MPUHIMITHAIBHBIX CXEMaxX, HETOYHOCTH YepTEeXeH,
rpauKOB, CXEM.

[Tpomyck min HETOUHOE HaNMCaHUEe HAUMEHOBAHUN €AMHUL] (PU3MUECKUX BEJINYHH.
HepanuonaibHblii BEIOOp X0/1a pelIeHusl.

Heoouemout

HepanuonanbHble 3amucu TpU BBIYMCICHHUAX, HEPALMOHAJBHBIC MPHEMbl BBIYHCICHUH,
npeoOpa30BaHUi U PEIICHHS 33/1aY.

Apudmernueckne OMMOKM B BBIYUCICHHUSX, €CIM 3TH OMMOKKA TIpyOO HE HMCKaXKarOT
PEaTbHOCTD MOJIYYEHHOTO pe3yJIbTara.

OTtaenpHbIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UK OTBETA.

HeOpexHoe BBIMOIHEHHE 3aITUCe, YepPTeke, CXeM, IpaduKOB.

Opdorpaduueckre u MyHKTYaI[HOHHbIE OIMIHOKH
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