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1. TIACTIOPT PABOYEM ITPOTPAMMBEI VUEBHOM JIMCIIATTIVHBI

1.1. O6nacTs NpUMeHEHUS TPOrPaMMBL.

Pabouas nporpamma yge6no# nucoummaasl OI1.06 ®uznka aBisieTcs 9acThi0
IpOrpaMMbl HOATOTOBKH CIEIMAIMCTOB CpPeAHEro 3BeHa B cooTBeTcTBUmM ¢ OI'OC
CIIO no cnemmampHOCTSIM 22.02.06 Cpapounoe mpomszBoacTBO, 23.02.06
Texaudeckas SKCILTyaTays HOJBHXHOIO COCTaBa XKeJNEe3HbIX JOpOT

1.2. MecTo AUCHUIUIMHBI B CTPYKTYpE MPOrpaMMBbl MOATOTOBKY CIIEHAICTOB
CpeHero 3BeHa.

Vuebnag mucoumamaa OINNL06 ®uznka oTHOCHUTCA 00S3aTENBHON YacTH
00111e00pa3oBaTeNFHOTO IHUKIJIA TIPOTPAMMBI TTOATOTOBKH CHEITHAINCTOB CPEIHETO
3BEHa.

1.3. llenn u miianupyeMble pe3yIbTaThl OCBOSHHS JUCIIUILIAHEI

IlpenonaBanve mucnwmimasl OINNL.06 ®wu3uka oOCymecTBISIETCS B €IMHOM
KOMIUIEKCe UCHUTUIAH y9eOHOTO TJIaHa W BeIeTCS B TECHOW B3aWMOCBSI3U C JIPYTHAMH
TUCIUILIHAME, GOpMUPYS 0a30BbIC 3HAHUS JJISI OCBOEHUS 00MIenpoheCCHOHATBHEIX
U CTIeIUANbHBIX JUACIUILINH.

1.3.1. lenwn u 3a0a9n JUCIIUTLINHEL

Conmepxanne mporpamMmbl yueOHo#t mucoummasl  QOIL06  ®wusmka
HalpaBJIeHO Ha JIOCTWKEHUE CIIEIYIOIINX Yeletl.

e ¢opMupoBaHre y 00yJarOMMXCs YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUA,
3HAYUMOCTH (PU3MYECKMX 3HAHWHA [UISI COBPEMEHHOTO KBAIH(UIIMPOBAHHOTO
CIEUANINCTA TIPU OCYIIECTBICHUH €T0 NPOQECCHOHANPHON ACITEILHOCTH;

e (OpMUPOBAHUE ECTECTBEHHO-HAYIHOM IPaMOTHOCTH;

e oBnaneHue  crnenubuydeckod  cucteMor — GWBWYECKHUX — TTOHSTHIA,
TEPMUHOJIOTHUEN U CHUMBOJIMKOW;

* OCBOEHHE OCHOBHBIX (PM3MIECKUX TEOPHii, 3aKOHOB, 3aKOHOMEPHOCTEH;

° OBJAJCHWE OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUS TIPHPOJIEI,
WCIIONb3yeMbIMU B (u3uke (HaOMIOAEHUWE, OIMMCaHWe, W3MEPEHHUE, BBIIBIDKCHHE
TUTIOTE3, MMPOBEICHNE SKCIIEPUMEHTA);

° OBJaJieHHEe YMEHUsIMH oOpabaTeiBaTh JTAHHBIE BKCIIEPUMEHTA, OOBICHITH
[IOJlyYeHHBIE PpPe3yJbTaThl, YCTaHABIMBATH 3aBUCHMOCTH MEXIY (OH3NIECKUMH
BEJIMYMHAMU B HAOJII0JacMOM SIBIICHUH, €JIATh BHIBOJEL,

e (GopMHpOBaHHE YMCHHS peIIaTh (PHU3UICCKUC 3aJa9l pa3HBIX YPOBHEH
CIIOKHOCTH;

* pa3BHUTHE MO3HABaTENbHBIX WHTEPECOB, MHTEIIEKTYATHHBIX W TBOPUYECKUX
criocoOHOCTeH B Ipoliecce MPHOOPETeHUs 3HAHUN C MCHOIB30BAHUEM Pa3TAIHBIX
ACTOYHUKOB HWH(MOpPMAlMd ¥ COBPEMEHHBIX WH()DOPMAIOHHBIX TEXHOJOTHIA,
yMeHu (GopMyIupoBaTh U OOOCHOBBIBATh COOCTBEHHYIO MO3HUITHIO II0 OTHOIIICHHIO
K puzmaeckoil nHGOpPMAIUH, TIOTyIacMON U3 Pa3HbIX HCTOYHHUKOB,

* BOCIHTaHHE YyBCTBA FOPAOCTH 38 POCCUHCKYIO PUBMIECKYIO HAYKY.



Ocpoenne mucoumummasl OQOIL06 ®usmka mpennonaraeT pemieHUe
CIIETYIOMUX 3a0ay:

e mpuobGpeTeHne 3HaAHUH 0 QYHIaMEHTATBHBIX GU3NIECKUX 3aKOHAX,
JIEKAIIMX OCHOBE COBPEMEHHOW (PM3MUECKOM KapTUHBI MUPA, IPUHIIUIIOB AEHCTBUSL
TEXHUYECKMX YCTPOWCTB M TIPOU3BOACTBEHHBIX IPOIECCOB, O HAWOOJEe Ba’KHBIX
OTKPBITUSAX B 001acTH (PU3WKH, OKA3aBIINX ONpeAENsioliee BIUsIHNE Ha Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHUY;

e MOHMMaHHe GU3NIECKOH CYIIHOCTH SIBIICHHH, POSBISIOMUXCI B paMKax
MIPOW3BOJICTBEHHOW JEeSITENIbHOCTH;

* OCBOEHHE CIIOCOOOB KCIIOJIb30BaHMS (PU3WYECKUX 3HAHUU IS PELICHUS
IIPAKTHYECKUX ¥ MPO(ECCHOHANBHBIX 3a7iad, 00bICHEHYS ABICHUNA IIPUPOLBL,
TIPOM3BOJCTBEHHBIX ¥ TEXHOJOTMYECKUX IIPOLECCOB, IPHUHIUNOB JEHCTBUA
TEXHWYECKHUX TIPUOOPOB U YCTPOMCTB, obecriedeHus: 6€30MacHOCTH
TIPOU3BOJICTBA M OXPAHBI PUPOIBL;

* (OopMHpOBaHHE yMEHHH  pemarh y4eOHO-NPaKTHYECKUEe  3aJa4u
(U3AIECKOTO COEPIKaHU C YUETOM IPOPECCHOHAIFHON HAIIPaBIEHHOCTH;

* IpHOOpETEHNUE OMBITA TO3HAHUS U CAMOIIO3HAHUS; YMEHUH CTaBUTh 3aa4d
¥ peIaTth MpobieMbl ¢ y4ETOM NpodeCCHOHATBFHON HAlIPaBICHHOCTY;

e (dopMEpoBaHHE YMEHHWIl WCKaTh, AaHAIM3WPOBaTh © 0OpabaThIBaTh
bu3nIecKyI0 HHOOPMAIHIO C YIETOM NPpodhecCHOHANTBHOM HapaBIeHHOCTH;

e IIOATOTOBKA OOYyYalOmUXCs K YCIEIIHOMY OCBOCHHMIO MAWCLIWILINH U
MOJIyJiell MpO(eCcCHOHATBHOTO HUKIa: (OPMHpPOBaHWE y HMX yYMEHHW U ONbITA
HeSITeJbHOCTH, XapakTepHbIX s Ipodeccuii / NOIDKHOCTEH CIyXalluX MWK
CHENMATBHOCTEM, TONyYaeMblX B  Mpo(decCHOHANBHBIX  00pa30BaTeIbHBIX
OpTaHM3aIusIX;

e mOAroToBKa K (GOPMHUPOBAHHMIO OOIMKX KOMIETCHIWH OymyImero
CIEHAINCTa: CaMOOOpa30BaHMUs, KOMMYHHKALWW, TMPOSBICHHUS TPaXAaHCKO-
HATPUOTHYECKOM MMO3UIHK, COTPYAHAYECTBA, IPUHSTUS PEIICHU B CTAaHJAPTHOU H
HECTAHJAPTHOM  CHUTyallWsX, [POEKTHPOBAHMS, TMPOBEACHUA  (PU3MUECKUX
u3Mepenuii, dShdexrnBHOrOo W  06E30IACHOTO  WCHOJNB30BAHHSA  PA3NAIHBIX
TEXHUYIECKHX YCTPOMCTB, COOJIONCHWS TIpaBWJI OXpaHBl Tpylda TNpH paboTe C
bu3ndaecKkuMu TpudbopamMu 1 060pyAOBaHUEM.

Oco6eHHOCTh (POPMHPOBAHUS COBOKYITHOCTH 3aJad HM3y4eHUs (QU3MKHA I
CHCTEMBI  CpedHero Ipo(ecCHOHAIbHOTO  00pa30BaHUs  3aKIIOYacTCs B
HEOOXOIUMOCTH peanu3alii Mpo(eCCHOHANBHOW HAalpaBIeHHOCTH pPEIIaeMBbIX
3a7a4, yaéta ocobeHHocTel cepsl AeITeNbHOCTH Oy ayIHX CIEUaIACTOB.

B pesynbraTe 0CBOSHUS AUCLUIIINHBI O0yYaIOMUIACS NOIDKEH 3HAMDb.

° CMBICI TOHATHH: (QU3MIecKoe SsBIEHHE, THIIOTE3a, 3aKOH, TEOpHs,
BEIECTBO, B3aWMOMIEWCTBHE, OJIIEKTPOMArHATHOE TIOJie, BOJHA, (OTOH, aToM,
aTOMHOE SIIPO, HOHU3UPYIOIINE U3IIyYCHHUS;

°*  CMBICT (U3HYECKHUX BENUYMH: CKOPOCTh, YCKOpPEHHE, Macca, CHIa,
HUMIIyJbC, paboTa, MeXaHWYeCKasi SHEpPrus, BHYTPEHHss JSHeprus, abcoiroTHas
TEMIIEPATypa, CpPEdHSIS KWUHETUYEeCKas SHEPrus YacTUI[ BEIeCTBa, KOJIMYECTBO
TEIUIOTHI, DJIEMEHTAPHBIN SJIEKTPUYECKHAN 3apsiy;



e CMBICT (U3MYECKUX 3aKOHOB KIACCHYECKOM MEXaHMKH, BCEMHPHOIO
TATOTEHHS, COXPAHEHHs DHEPrMH, HWMIYIbCca M BJIEKTPUYECKOTO 3apsifa,
TEPMOIMHAMHKH, 3JIEKTPOMAarHUTHOW WHAYKINH, hoTodddexTa;

e BKIAJ POCCHMCKMX ¥ 3apy0eXHBIX YyUYeHBIX, OKa3aBIIMX HauOolbllee
BIIMSTHAE HA Pa3BUTHE (QU3UKH.

B pesynbTare 0CBOCHHUS TUCIUILUIMHBL O0Y9atOMIUNACS JOIDKEH yMemb:

* TIPOBOIUTH HAOIONEHNS, IUIAHUPOBATH Y BHIIOIHATEH SKCIIEPUMEHTEI,

* BBIJIBHTaTh T'MIOTE3BI U CTPOUTH MOJEINH,

* TIPUMEHATH MOJyICHHBIEC 3HAHUS N0 QHU3UKE I OOBACHEHHS
Pa3zHOO0Pa3HBIX HM3UYECKUX SIBICHUHI U CBOWCTB BELIECTB;

* PaKTUYECKH UCTIOIB30BATh (hU3UIECKUE 3HAHUS;

e OIICHMBATh JJOCTOBEPHOCTH ECTECTBEHHO-HAYYHOU NH(OPMALIUY;

e WCIONB30BaTh MPHOOPETCHHbIE 3HAHUS ¥ YMEHHUS s pElIeHUs
OPaKTUYECKHX 3a7ad TOBCEIHEBHOM JKW3HH, oOecledeHuss Oe30IaCHOCTH
COOCTBEHHOM  JKW3HH, pAalAOHAIIPHOTO MPUPOJONONb30BAHUSI H  OXpaHbI
OKPYXKarOLIEH Cpeabl.

* ONWCHIBATh U OOBSICHATh (PU3MUECKHUE SBICHUS M CBOMCTBA TEJ: CBOMCTBA
ra3oB, OKHAKOCTE W  TBepOBIX Ted; SJIEKTPOMarHUTHYI0  HHIYKIHIO,
pacrpocTpaHeHHe JIeKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3JIyUCHUE
U TIOTJIOIIEHHE CBETa aTOMOM; GoTo3(hdeKT;

* OTJIMYATH TUIIOTE3BI OT HAYYHBIX TEOPHUH;

 JleJaTh BHIBOJBI HA OCHOBE SKCIIEPUMEHTAIBHBIX TaHHBIX;

* IMPUBOIUTH MPHUMEPHI, TTOKA3BIBAIOIIHNE, YTO: HAOMIOACHUS U HKCIEPUMEHT
SBJISIOTCS OCHOBOM Il BBIJBHIKCHHS] THIIOTE3 U TEOPUid, IO3BOJLIIOT IIPOBEPUTH
HCTHHHOCTh TEOPETHYCCKUX BHIBOJOB; (U3MHYECKas TEOpHs JaeT BO3MOXKHOCTB
OOBSICHATH U3BECTHEBIE SBIICHUS TPUPONBI U HAy9IHBIE (AKTHI, MPEACKAa3bIBaTh €Ille
HEW3BECTHBIE SIBIICHUS,

° MPHUBOAWTH TPHUMEPHI TPAKTHYECKOTO WCIIONB30BAaHUS  (QH3UIECKUX
3HAHWI: 3aKOHOB MEXaHWKH, TEPMOJWHAMHKHA H NEKTPOIVHAMHUKHA B 3HEPIETHKE;
Pa3UYHBIX BUJOB JJIEKTPOMAarHUTHBIX W3Iy4eHWM IS DPasBUTHSA paguo H
TEJEeKOMMYHUKAIWHA, KBAaHTOBOW (U3MKKM B CO3J@aHUM SOCPHON 3HEPreTHKH,
Ta3epoB;

e BOCMPWHMMATh W Ha OCHOBE TIONYYEHHBIX 3HAaHHUH CaMOCTOSTENIBHO

oneHMBaTh HHMpOpPMaNHIO, cojepxamyiocs B coobmenusx CMU, HUnrteprere,
HAy4YHO-TIOMYJISIPHBIX CTAThIX;

* TIPUMEHSTH NONyYeHHbIE 3HAHUS IS pelIeHus QU3UIECKUX 3a1aY;

* OIpEeNENsITh XapakTep Gpu3mdecKkoro mporecca 1o rpaduky, Tabaume,
dopmye;

* W3MEPSTH psiJ PU3MUECKUX BEJMYNH, TIPEICTABIS PE3yIbTaThl H3MEPEHUI
C YIeTOM WX MOTPENTHOCTEMN.



1.3.2. Ilnanmpyemsble pe3yibTaTbl OCBOEHHS y4eOHOM JUCIMIUIAHEL B
cootBercTBUH ¢ O®I'OC CIIO u na ocHoBe PI'OC COO



K00 u naumenosanue gpopmupyemvix
KoMnemeHyul

IInanupyemvie pe3ynomamol 0c80eHUS OUCYUNIUHBL

06wue

Lucyunnunaproie

OK 01. Bribupatp criocoOnt
pelIeHus afgad mpoQhecCuoHaILHORM
IesSTeNbHOCTH IIPUMEHUTENBHO K
pasIMuHBIM KOHTEKCTaM

B uacmu mpyooeoeo éocnumanus.

- TOTOBHOCTb K TPYyAY, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPYAOIIOOHe;

- TOTOBHOCTP K  AaKTMBHOH  JESATE€IBHOCTH
TEXHOJOTHYECKOM Y COLMAIbHONW HampaBlIeHHOCTH,
CHOCOOHOCTh ~ WHMIIMHUPOBATh,  IUIAHHPOBATH U
CaMOCTOSTENIEHO BEIIOJIHAT TAKYIO AESTENHHOCTD;

- MHTEepeC K pa3M4gHbM cepam mpodeccHoHaTLHOM
e TeTbHOCTH.

Ognaoenue VHUBEPCANbHBIMU
NO3HABAMEILHBIMU OelICBUIMU:

a) 6a3o086vie no2uvecKue OeliCmeus.

- CaMOCTOSATEIEHO (hopMynupoBaTh U
aKTyaIM3HpoBaTh IpobiieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBCHHBIH MPU3HAK MK
OCHOBaHHA [UId CpaBHEHMS, KIACCHQUKAIMKA U
00001meHus;

- OmpenendTh el  AeATeNbHOCTH,
napameTphl ¥ KPUTEPHH UX JTOCTHKCHHUS;

- BBUIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS B
paccMaTpUBAEMBIX SBJICHHSX;

- BHOCUTH KOPPEKTUBHI B JEATENILHOCTB, OIICHHBATDL
COOTBETCTBHE DPE3YJIETATOB LEJISAM, OLIEHHBATH PHCKH
HOCIIEACTBUMA AEATETILHOCTH;

- DPa3BUBATh KPEATHBHOE MBIIUICHHE IPU PEINCHHU
JKM3HEHHBIX IpobIieM;

6) bazoevie uccredosamensckue Oeticmeus.

- BIAJETh HaBbIKAMH Yy4YeOHO-HCCIIENOBATENLCKON U
IPOEKTHOM JeATEeNbHOCTH, HABBIKAMHU paspeleHus
npobeM;

YueOHbIMU

3a7aBarb

- copMHpOBaTh IPENCTaBICHHE O POJIH M MecTe
(Gu3MKKM M acCTPOHOMHM B COBPEMEHHOM HayuHO
KapTHHE MUpPA, CUCTEMATU3UPYIOLIeH poim Qu3nku
B pa3sBUTUM €CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOIHM, O BKJIA/I€ POCCUNCKUX U
3apyOeXHBIX yUSHBIX- (DU3UKOB B Pa3BUTHE HAYKH;
HOHUMaHue (PU3MIEeCKOM CYIMHOCTH HaO0JaeMBIX
ABJIEHUI MHUKpPOMHpPa, MakpoMHpa ¥ Meramupa;
IOHMMAHUE POJIM ACTPOHOMHH B IIPAKTHYECKOM
JEeSTEIbHOCTH 4eJIOBeKa M OallbHEHINeM Hay4dHO-
TEXHUYECKOM  Da3BUTHH, poid  (QU3MKA B
dopmMupoBaHUE Kpyro3opa W (YHKIIHOHAILHON
IPaMOTHOCTH YEII0BEKA TU1st peleHus
MPaKTHYECKUX 33124,

- chopMupoBaTh YMEHHs pelIaTh pacueTHEIE
3aa4yd C SIBHO 3a/laHHOM (U3UYECKOH MOIEeIBIO,
UCHONB3YS (pu3Mdeckre 3aKOHBI W HPHHIUIBI, HA
OCHOBE aHaiuM3a YyCIOBUSA 3a/adu  BBIOMpAThH
(bu3HYecKyl0 MOIeNb, BHIICIATh (DHUIHUECKHE
BENMUYUHBI U (OpMynbl, HEOOXOIUMBIE I ee
pelieHus, MPOBOJUTE pacdeThl M  OLECHUBATHh
peanbHOCTE MOJIyYEHHOTO 3HAYEHUS (U3UYECKOit
BEJIMYMHBI, pemarb KadeCTBEHHBIE  3aladuy,
BBICTpauBasi  JIOTMYECKH HEIIPOTHUBOPEUYHBYIO
LEII0YKY PaCCyXOCHUH C OIOpOM Ha IOJIyYeHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3HYECKUE SIBIICHUS,
- BIAIETh OCHOBONOJIATAIOIINMY (PH3HUECKUMU
[MOHATHSAMH M BEJIUYMHAMH, XapaKTEPH3YIOIIMMHI
buzmueckue IIPOLIECCHI (cBsI3aHHEIE c
MEXAHWYECKHM  [BIDKEHHMEM, B3aMMOJECHCTBHEM
TEJI, MEXaHWYECKUMH KOneOaHUSIMU M BOJIHAMHU;




- BBUIBIATH [IPUYMHHO-CIEACTBEHHBIE CBI3M U
aKTyallM3upoBaTh 3a7ady, BBIIBUTATH THUIIOTE3Y ee
pelieHys, HaxOOuTh ApryMEHTHI ISl TO0Ka3aTelbCTBA
CBOMX YTBEPXKACHHH, 3a0aBaTh [1apaMeTphl U KPUTEPUU
peleHus;

- aHAJIM3UPOBATH [IOJIyHUEHHEIE B XO/I€ PEILCHUS 3a0a4K
pe3yIbTaThl, KPUTHIECKH OLICHUBATh HX
JIOCTOBEPHOCTh, MPOTrHO3UPOBATE W3MEHEHHUS B HOBBIX
YCIIOBHUSX;

- YMETh IIEPEHOCUTH 3HAHUS B IO3HABATENLHYIO U
[IPaKTHHECKYIO 00J1aCTH KH3HEIeATENbHOCTH;

- YMeTb MHTEIPUPOBaTh 3HAHHUS W3  PasHBIX
IpeIMEeTHBIX oOmacTeit;

- BBIIBUTATH HOBBIE UJEH, MIpEAaraTh OpUrHHaILHBIC
[OXOJIbI ¥ PELICHUS;

- CIIOCOOHOCTE MX HCIIONB30BAHUS B MTO3HABATENLHOM
M COLUAIBHOM ITPaKTHUKE.

aTOMHO-MOJIEKYJIPHBIM  CTPOCHHEM  BEINECTBA,
TEIUIOBBIMH  IIPOLIECCAMHM,  DICKTPUYECKHM U
MarHUTHBIM ~ IIOJSIMH, OJEKTPHYECKHMM  TOKOM,
BIIEKTPOMAarHUTHBEIMHU KOJICOAHUAMHA M BOJIHAMH,
ONTHYECKUMH SBJICHUSIMH; KBAHTOBLIMH SIBJIEHMSIMU
W CTpOGHHEM aToMa H  aToMHOTO  spa,
PanroaKTUBHOCTHIO) BIIaJICHHE
OCHOBOIIOJIATAIOIIHMHI ACTPOHOMHUYECKUMHU
HOHATHSAMH, [O3BOJSIOIIUMH  XapaKTepPHU30BaTh
MPOIECCHI, MPOUCXOAMIINTUE HA 3BE3/1aX, B 3BE3NHBIX
CHCTEMaX, MEKrajaKTHUecKoW cpene;, IBHKEHHE
HeOEeCHBIX TeJI, SBOJIIOIMIO 3Be3/ H BeeieHHoil;

- BJI4IETh 3aKOHOMEPHOCTSIMH, 3aKOHAMH |
TeOpusAMU (3aKOH BcemupHoro Tarotenws, I, I1. III
3aKOHBI HrrotoHa, 3aK0H COXPaHEHHUS
MEXaHMYEeCKOM  SHEpruM, 3aKOH  COXpPaHCHHS
UMITyJIbCa, TIPUHIUI CYTEePIO3UIIHN CHJI, TIPHHITHIT
PaBHONPABHOCTH WHEPHUATBHBIX CHCTEM OTCUETA;
MOJIEKYJIIPHO-KUHETHYECKYI0 TEOPHIO CTPOCHHS
BEIIECTBA, TIa30Bble 3aKOHBI, IIEPBBI  3aKOH
TEPMOIUHAMHUKH, 3aKOH COXpaHEeHUS

BIIEKTpUYECKOro 3apsaaa, 3akoH Kysona, 3akon Oma -

Ui yuyacTka 1enu, 3akoH Owma IS IIOJIHOM
JNEeKTpUYecKol nenu, 3axoH Jxoysg-Jlena, 3akoH
NMEKTPOMArHUTHOW HHIYKITMH, 3aKOH COXpPaHEHHS
SHEPTHH, 3aKOH IIPAMOIHHEHHOTO
pacrpoCTpaHeHusl CBETA, 3aKOH OTPaKeHHUS CBETa,
3aKOH IIPEJIOMJIEHHMS CBeTa; 3aKOH COXPaHEHUS
SHEPIHM, 3aKOH COXpaHEHHUS WMITYJIbCa, 3aKOH
COXPaHEHMs  DJIEKTPUYECKOro  3apsia,  3aKOH
COXpaHEHMS MacCOBOIO YHCIa, HOCTyJIatel bopa,
3a8KOH PpaJMOaKTMBHOTO paclaja); yBEpEeHHOE
UCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEPHOCTEN TIpH
aHanm3e QU3MYECKUX SIBJCHUH 1 IPOLECCOB.




OK 02, Hcrosb30BaTh COBPEMEHHBIE
CpeIICTBa IIOMCKA, AHAIM3A U
MHTEPIPETAIN HHOOPMAIH, 1
MH(OPMAIHOHHEIE TEXHOJIOTHHU IS
BBIIOJTHEHHMSI 38189
poecCHOHANLHON A TENEHOCTH

B obracmu yennocmu Hayuno20 no3HaHUA:

- c¢(hOpMUPOBaHHOCTH MHUPOBO33pEHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKu M OOLIECTBEHHOW MNPAKTUKH, OCHOBAHHOIO Ha
JIMAJIore KyJbTYp CHOCOOCTBYIOLIEIO OCO3HAHNIO CBOETO
MecTa B MOJMKYJIBTYPHOM MHDE;

- COBEpIICHCTBOBAHME S3BIKOBOM W  YUTATENLCKOM
KYJIbTyphl KaK CpeIcTBa B3aUMOACHUCTBUSL MEXIY
JIIOABMU U TIO3HAHKS MUPa;

- OCO3HaHHC NIECHHOCTH Hay‘IHOﬁ JACATEIIBHOCTH,

rOTOBHOCTB OCYIIECTBIIATh IIPOEKTHYIO "
HCCIIEN0BATENbCKYIO JEATEIBHOCTE MHAUBUALYAIBHO U
B TpyIIiE;

Oenaoenue VHUBEPCANLHBIMU yuebHbIMU

nO3HABAMEIbHLIMU OEUCBUAMU.

a) paboma c ungopmayueii:

-BIIAJICTh HAaBHIKAMH TIOJYYCHHS WHQOpPMALMH U3
ACTOYHMKOB  Pa3HBIX  THUIOB,  CaMOCTOSITEIBHO
OCYIIECTBIATh IOKMCK, aHaiu3, CHCTEeMAaTH3alHIiO0 M
MHTEPIpPETAMI0 HHpOpMAaIy pa3luYHbIX BHAOB H
(hopM npenCTaRIICHNS;

- CO3[1aBaTh TEKCTHI B Pa3jIYHBIX (opMarax ¢ y4eToM
HasHauyeHusT WHGOPMAIMM M IEIeBOM ayIUTOPHH,

BBIOMpas ~ ONTHUMAIBHYIO (GOpMY IIpEACTaBICHUS U
BU3YyaTU3aLlUH;

- OLEHMBaTh  JIOCTOBEPHOCTb,  JIETHTUMHOCTbH
uHdOpMaIMU, €€  COOTBETCTBME IIPABOBBIM M

MOPAJILHO-9THYECKUM HOPMaM;

-  HCIONB30BATH CpelCTBa HH(DOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX ~ TEXHOJOTMH B DPELICHHHU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H
OpraHU3alMOHHAIX 38724 ¢ COOMI0IeHNeM TpeOoBaHuUi
DPrOHOMHKH, TEXHMKH 0€30IacHOCTH,
pecypcocOepekeHns, IIPAaBOBbIX M 3TUYECKHX HODM,
HOpM mH(OPMAMOHHOK 6€301aCHOCTH;

TUTHECHEI, -

- yMeTh  YYATHIBATH  TpaHUObl  MPHMEHEHH
M3YyYCHHBIX  (DM3MUECKUX  MoJeneill:  MoJenu
CTPOSHMS Ta30B, JKHJIKOCTEH M TBEpPABIX Tel,
TOYEUHBIH HIIEKTPUIECKHUH 3apsl, SAepHas MOJeNb
aToMa, HyKJIOHHAas MOJEJIb arOMHOTO s/pa IpH

PEeLICHHT Q)HSHHGCKHX 3amad.




- BIIAJCTh HaBBIKAMHM pPaClO3HABAHHA H 3alllUThI

uadopmanuu,  wHGOpMAUIMOHHOH  0E30IIaCHOCTH

JIMYHOCTH.
OK 03. [TnanupoBats U B obnacmu 0yxoero-HpascmeenHo20 60CNUMAHUL: - BJaAE€Th OCHOBHBIMH METOJAMM HAy4YHOI'O
pean30BEIBaTh COOCTBEHHOE - COPMUPOBAHHOCTH ~ HPABCTBEHHOTO  CO3HAHMS, | MO3HAHMS, UCIONb3YEMBIMH B (M3HKe: HMPOBOIHUTH

po(hecCHOHABHOE U JITIHOCTHOE
pasBUTHE, IPEIIPAHUMATEIECKYIO
Nes TeTIHOCTD B
npodeccroHansHoi chepe,
HCIIOIB30BATH 3HAHUS 110
(uHAHCOBOM TPaMOTHOCTH B
pa3IMYHbIX KU3HEHHBIX CHTYaLUIX

ATHYECKOT0 TOBEIEHUS;
- CIOCOOHOCThL OLIEHWBATh CUTYAlMI0 M IpPUHUMATH
OCO3HAHHEBIE PEIICHUS, OPUEHTHUPYICH Ha MOpPaIbHO-
HPaBCTBEHHBIE HOPMBI,

- OCO3HaHUE JIMYHOTO
yCcTOHYHBOTrO 6yay1Iero;

- OTBETCTBEHHOE OTHOINEHHE K CBOMM POIUTENSIM H
(unmy) JpYrMM 4ie€HaM CeMbH, CO3JaHHE CEMBH Ha
OCHOBE OCO3HAHHOI'O IIPHUHSATUS LEHHOCTEH ceMeiHOM
KM3HH B COOTBETCTBUM C TpaJULKASIMU HaApOIOB
Poccuu.
Ognaoenue
oelicmeusamu.
a) Camoopeanu3ayus.

- CaMOCTOATE/IbHO OCYIIECTBIISATL [03HABATEIBHYIO

BKJIaJa B IIOCTPOCHHUC

YHUBEPCANbHBIMU pecyiamueHvIMu

NeSTeNbHOCTh, BBIABIATE IIPOOJEMbI, CTaBUTh U
(bopmyEpoBaTh cOOCTBEHHBIE 3a1aun B
00pa3oBaTeMBbHON ~ AEATENBHOCTA U KH3HEHHBIX
CUTYaIsX;

- CcaMOCTOSTENbHO COCTaBIATh I[UIAH  PELICHUs

mpobiemMsl ¢ Y4ETOM HMEIOIUXCS  PecypcoB,
COOCTBEHHBIX BOBMOXKHOCTEH M MPEIIOITCHHUIH;

- aBaTh OLIEHKY HOBBIM CHUTYaIUsiM;

- cmocoGCcTBOBAaTE (DOPMHUPOBAHMIO U ITPOSIBICHHUIO
IMYPOKOMAPYAUIMKE B Pa3HBIX 001acTaXx 3HaHUH,
IIOCTOSIHHO ~ TIOBHIINATHCBOM  0OpazoBaTenbHBIE U
KyJbTYpPHBI! YPOBEHB;

0) CaMOKOHMPONb!

- JWCMOJB30BaTh IPUEMBI pedieKcHu Uil OLEHKH
CUTYalli{, BEIOOpA BEPHOTO PEIICHIS;

- YMEThb OLEHHUBaTh PUCKH M CBOEBPEMEHHO
MPYHAMATH PEIICHUS I10 X CHIDKEHHIO,

NpSIMBIE ¥ KOCBEHHBIE H3MEPEHUS (QUINUECKHX
BEJIMYMH, BHIOMpaTh  ONTHMAlbHBIA  CIOCOO
M3MEpEHHUs M HCIONb3ys M3BECTHBIE METOMBI
OLCHKH TIOTPEIHOCTeH W3MepeHul, NpPOBOIUTH
HCCIIeIOBaHKE 3aBHCUMOCTeH (PU3NUECKUX BETUYNH
C MCIIOJIL30BaHUEM MPSAMBIX U3MEPEHHI, OOBACHAT
MOJIyYEHHEBIE Pe3yJIbTaThI, UCIONB3YS (hH3UUECKHE
TEOPUH, 3aKOHBI M TOHSATUA U JIENaTh BEIBOJBI,
cobmoaTk mpaBuia Oe30macHOro TpyAa — IIpH
MPOBEICHUM HCCIENOBAaHUN B paMKax y4eOHOro
OKCIEpUMEHTa W y4eOHO-HCCIen0BaTelbCKOM
AESITEILbHOCTH € HCIONb30BaHMEM HUQPOBBIX
U3MEPHUTENBHBIX YCTPOHCTB M 7abOpaTOpHOrO

obopynoBaHus; c(hOpPMHPOBAHHOCTH
IpeCTaBICHUM 0 MeToJax TOJTYYEeHUs
ACTPOHOMHMYECKHX 3HAHUMA;

- omnameth (chopMHpOBaTh  IIPEICTABICHHS)
OpaBWiaMH ~ 3amucd  Qu3pUecKux  Gopmyn
penseHO-TOYeUHOH CHCTEMBI 0bo3HaveHnH
JLBpaiing (g chnenelx © cIaOOBHASIIMX

00yHaromuxcs).

1




8) OMOYUOHAILHLIE HMENNeKm, Npeonoaazawuli
c@OpMUPOBAHHOCb.!

- BHYTpPEHHE}H MOTHBAIMH, BKIIOYAIOLIEH CTpeMIICHUE
K JOCTH)KEHMIO IeMd M YCIeXy, ONTHMH3M,
MIHATHBHOCTH, YMEHHUE AEHCTBOBATE, HCXOS M3 CBOUX
BO3MOXKHOCTEH;

- SMIIATHM, BKJIIOYAIOWIC IOCOGHOCTh IOHUMATh
AMOIIMOHAIBHO COCTOSHUE JIPYIUX, YIUTHIBATh €T0 MpU
OCYIIECTBIICHMM KOMMYHHKAIlHH, CIIOCOOHOCTH K
COYYBCTBHIO M COTIEPEIKUBAHUIO;

- COIMAIBbHBIX HABHIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH
BHICTpaWBaTh OTHOIICHHS C JPYrUMH  JIEOIBMH,
3a00TUTHCS, TMPOSIBIISITE MHTEPEC H  pasperaThb
KOH(JIUKTBL.

OK 4. DpdexTHBHO
B3aUMO/IEHCTBOBATh
U paboTaTh B KOJUICKTUBE M KOMaH/IEe

- TOTOBHOCTh H CIOCOOHOCTH K OOpa3oBaHHIO W
camMOpa3BUTHIO, CaMOCTOSATENBHOCTH u
CaMOOIIPENICICHHUIO;

- OBJIaJICHUE HABBIKAMHU Y4eOHO-HCCIIEAOBATEIBCKOM,
IPOEKTHOM U COIMATBHOM JIeITEeNbHOCTH.

O6nadenue  YHUBCPCATLHLIMU — KOMMYHUKAMUBHBIMU
oelcmeusmu.

a) coemecmuas OesimenbHOCHb.

- TOHMMaTh ¥  HCIOJB30BaTh IPEHMYIIECTBA
KOMaHIHOW ¥ MHIUBUIyaJbHOM paboThI;

- T[pPHHUMATE LIETH COBMECTHOM IEATEIbHOCTH,
OpraHU30BEIBATHL ¥ KOOPAMHUPOBATH [EHCTBHUS IO €€
JOCTHXKCHHUIO: COCTaBJIATh IIaH JneicTBHi,
pacrpesensTs pojd ¢ Y4eTOM MHEHHUH y4acTHUKOB
00CyXaTh pe3yabTaTsl COBMECTHOH paboThI;

- KOOPJMHUPOBATH M BBIIOJHATE paboTy B YCIIOBHSX
pPeaNbHOro, BHUPTYAIBHONO M  KOMOMHHPOBAHHOTO
B3aUMOIEHCTBYS,

- OCYIIECTBIATh  IIO3UTHBHOE  CTPATErMUYECKOE
IOBEJICHNE B PA3JIMYHBIX CHUTyallUsX, IIPOSIBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITH NHUIIMATABHEIM.
Oeénaoenue VHUBEPCANbHBIMU pe2yIsmueHuIMU

- OBNaAeTh YMEHHSIMH paboTark B TIpyINe C
BBIIOJIHEHNEM pA3/IMYHBEIX COIMATBHBIX  poJel,
[UIAHUPOBaTh  paboTy TpPYyNIBl,  panKXOHAIBHO
pacrpesieNiaTh IeSTENbHOCTh B HECTaHIApPTHBIX
CHUTYalusaX, aJeKBaTHO OILCHUBATH BKIAJ KaXIOIo
3 YYaCTHUKOB  TPYIIIBI B  pelIeHue
paccMarpuBaeMoi IIpoOIeMEL.

Wi




oelcmeusmu:

a) npunamue cebs u Opyaux a0oeil:

- [NPUHUMATH MOTHBBEI M apryMEHTBI APYTHUX JIHOAEH
[IpH aHATN3€E PE3YNILTaTOB JESITEeIbHOCTH;

- IPHU3HABATh CBOE IPaBO M IPaBO APYTHX JIOAeH Ha
omuOKy; pa3BUBaTh CIOCOOHOCTh TOHHMATE MHP ¢
HO3UILIUKI IPYTOT'O YEIOBEKA.

OK 05. OcyiecTBasiTh YCTHYIO U
MUCHMEHHYIO KOMMYHHUKAINIO Ha
rOCyAapCTBEHHOM 53BIKE
Poccuiickoii @enepauu ¢ yueTom
0c0OEHHOCTEH COLUATBHOTO U
KyJIBTYPHOI'O KOHTEKCTA

B obracmu scmemuuecrozo socnumanus:

- OCTETUYEeCKOe OTHOIIEHHWE K MHUpY,
ACTETHKY  HAYYHOTO  TBOPYECTBA,
(uzugecKoii HayKe;

- CHOCOOHOCTH BOCIIPHHUMATH pPa3IWYHBIC BUIBI
HCKYCCTBa, TPaJUIMU U TBOPYECTBO CBOEIO M APYTHX
HAaponoB, OUIYINATh OMOIMOHATLHOE  BO3JEHCTBHE
HCKYCCTBa,;

- yOeXIEeHHOCTP B 3HAYUMOCTH Ui JIMYHOCTH W
o0I11ecTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPaIWd# M HAPOJHOTO
TBOPYECTBA; TOTOBHOCTH K CaAMOBBIPAXKEHHIO B Pa3HBIX
BUJAaX HCKYCCTBA, CTPEMJICHHE IIPOSBIATH KadecTBa
TBOPYECKOH JIMYHOCTH;
Oenadenue yHugepcaibHLIMU
OetcmeusIMU:

a) obujenue:

- OCYIIECTBISTH KOMMYHHKAIIHM BO BcexX cdepax
KU3HU,

- pacrio3HaBaTh HeBepOalbHBIE CpPeACTBA OOILICHUS,
IIOHUMATH 3HAUCHKE COITMATBHBIX 3HAKOB,
pacro3HaBaTh IIPEAIOCHUTKA KOH(GIMKTHBIX CHTYyAalldii
¥ CMAT4aTh KOH(DIHKTHI;

- pa3sBepHYTO W JOTHYHO H3JIaraTh CBOIO TOUKY 3PEHHUS
C UCIIOJIb30BAHNEM S3BIKOBBIX CPEJICTB.

BKJTIOYast
IPUCYILIETO

KOMMYHUKAMUBHbIMU

- YMEeTb pAacliOo3HaBaTh (QHUIUUYCCKHE IBICHUS
(mpoueccsl) H OOBICHATH UX HA OCHOBE M3YYEHHBIX
3aKOHOB:  DaBHOMEpPHOE ¥  PABHOYCKOPEHHOE
IpsMOJIMHEHHOE JIBIXXEHHE, CBOOONHOE TMajeHue
TN, JBIDKCHHE 110 OKPY)XHOCTH, WHEPIHS,
B3auMoJieiicTBHe TeJ, KoJeOaTenbHOe IBIKEHHE,
pe3oHaHC, BOJHOBOE  JIBIDKeHHE;  Iuddysws,
OpOYHOBCKOE JIBIWD)KEHHE, CTPOSHHE >XHUIKOCTEH u
TBEPABIX TeJN, U3MEHEHHe oObeMa Teln mpu
HarpeBaHuy, (OXJIAKICHUHM), TEIUIOBOE PaBHOBECHE,
HCIIapeHHe, KOH/IEH A, ITaBJICHHUE 7
KpHCTANTA3aIU, KUIIEHHE, BIIAXKHOCTh BO3JyXa,
CBA3b CpedHEN KUHETHYECKOH SHEPruM TEILIOBOTO
IBIDKEHUS MOJIEKYJ ¢ abCOJIIOTHOH TeMIepaTypoi,
TIOBBIIIEHUE [ABJICHUS I'a3a MPH €ro HarpeBaHWH B
3aKpLITOM COCyZE€, CBS3b MEXIY MapamMeTpaMu
COCTOSIHMA Ta3a B M30IpoIeccax; dIeKTPU3amns Tell,
B3aUMOJCHCTBHE 3apsAI0B, HArpeBaHHE IPOBOJHUKA

¢ TOKOM, B3auMopeHcTBHIE MAarHuToB,
BIIEKTPOMAarHUTHASI UHTyKIINS, neficTBue
MarHUTHOTO MOJS HA TIPOBOIHHUK C TOKOM u
JIBYKY LK CSI 3apsiz, 3NIEKTPOMAarHUTHEIE
KoneOaHus 7 BOJIHEI, IIpSIMOJTHHEHHOE
paclpocTpaHeHHEe  CBeTa, OTpaKeHHUe,
npenoMiaeHue,  uHTephepeHnus, MU(Pakmus u
TIOJISIPH3aAIHS cBeTa, JVCIIEPCHUS CBETa;
(hOTO3MEKTPUIECKHUH sddexr, CBETOBOE

JIABJICHUE, BO3HUKHOBEHUE JIMHEMIATOTO CIICKTpa
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—
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aromMa BOIOOpOLda, €CTCCTBCHHAA M HMCKYCCTBEHHAA
PagruOaKTHBHOCTD.

OK 07. CopneticTBOBaTH COXpaHEHHUIO
OKpYyJXatome cpesl,
pecypcocOepexeHUIO, IIPUMEHSTh
3HaHKNI 00 U3MEHEHNHU KINMAaTa,
IPUHITHITE OEPEXITUBOIO
pou3BOACTBA, P GEKTUBHO
JIEHCTBOBATH B UpPE3BBIYAHHBIX
CHTYaITNIX

B obracmu skonozuyeckoeo socnumanus:
- ¢(hOPMHPOBAHHOCTH  BKOJOTHHECKOU
IMOHUMAHHE
BIHSHUACOLMAIIEHO-OKOHOMHYECKUXIIPOIIECCOBHA
COCTOSIHME NPUPONHOM MW  COLUMAIBHON  cpensl,
O0CO3HaHHe TINO0AJIBHOTO XapakTepa SKOJIOTHYECKHX
mpobeM;

- [UIAHUPOBAHWE U OCYIIECTBICHHUE JISUCTBUI B
OKpY)KalOIIEeH cpele Ha OCHOBE 3HaHUSA Leleid
YCTOWYMBOIO pa3BUTUS YEIOBEUECTBA; AKTUBHOE
HENpusTAe MAEUCTBUM, INPUHOCALMX BpeEnd
OKpy’Karolen cpexne;

- YMEHHE  IPOTHO3HpOBATH
DKOJIOTUYECKHE  ITOCJICHCTBHS
JeHCTBYM, PeNOTBPaLliaTh UX;

~ PacUINPEHHE OMBITA ACITEIBHOCTU SKOJIOT MUECKOM
HalpaBJICHHOCTH HA OCHOBE 3HAHUI IO (PU3HKE.

KYJIBTYPBI,

HeOmaronpusTHeIE
IpeATpPUHUMAEMBIX

- copMHpPOBATHE YMEHUS IPHUMEHATH IIOJTYYEHHEIE
RHAHMSA JUIL OOBSCHEHHMS YCIOBHH IPOTEKAHHS
(M3MUECKUX SBICHUH B MPHPONE W IS NPHHATHA
MPaKTHYECKUX PEIIeHu# B IOBCEIHEBHOH KHU3HU
s obecrieueHust 6e301acHOCTH IpHU OOpaIeHun ¢

OBITOBBIMH npubopamu " TEXHUIECKAMHI
YCTpOHCTBAMHU, COXPAaHEHUS 3I0POBbs U COOIIONCHUSI
HOPM HKOJIOTHYECKOTO HOBENCHUS B
OKpY Katoreit '~ cpexne; IIOHHMAaHUE
HEOOXOMMMOCTH IIPUMEHEHHST JOCTIKEeHUH (usnku
1 TEXHOJIOT Ui IS paIOHANIBEHOTO
TIPUPOIOIIONIL30BAHUSI.




2. CTPYKTYPA Y COJIEPYKAHUE YUYEBHOM TUCIUTUIVHbI

2.1. O6pem yueOHOW AUCHMILTMHEL U BU/IBI yUeOHOM paboTh

Buo yuebnoii pabomor Obvem uacos

MaxcumManbsHas yaeOHas Harpy3ka (BCero) 273
OO6s3atenbHas ayquTopHas yaeOHas Harpy3ka (Bcero) 195
B TOM YHCIE:

JIEKITIi 169

nabopaTtopHbie pabOTHI o

NPaKTHIECKUE paboThi 16

KOHTPOJIbHBIE pabOTHI 6

KypcoBas paboTa =
CamocrosTenbaas padota 00ydarommerocs (BCero) 78
B TOM YHCJIE:

CaMOCTOSITENNhHAS pab0Ta C MaTEPHAIIOM JICKITHMA 22

TIOJITOTOBKa pedepaTon 12

paboTa ¢ ONOTHATEIHHOM JTUTEPATYPOH, YUCOHHKAMEU 28

MOATOTOBKA COODIMEeHnH ¥ IOKIIaIOB. 16

Koncynpranum

Wrorosas arrecTanus B GpopMe SK3aMeHa

15
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2.2. Temarndeckuii tutan u copepxanve yaebHoi nucuumiuasl OOIT.06 @u3rka 1o crenuaibHOCTIM
22.02.06 CapouHoe npou3BoncTBo, 23.02.06 TexHndueckas dKCIULyaTalys IOABUXKHOIO COCTaBa XEJIE3HBIX JOPOr

Haumenosanue pazoenoe u Cooeporcanue yuebnozo mamepuaia, 1abopamopHule U npakmudeckue pabomul, Obvem | Dopmupyemvie
mem CamMOCmosmenvias uacos obyue u
paboma obyuarowuxcs, Kypcoeas paboma (npoexm) (eciu npedycmompenst) npogeccuonanbibie
KOMRnemenyuu
1 2 3 4
Beenenue. CoOepoicanue yuebH020 Mamepuana. 4 OK 03
H?;i?ggsol’lrxgégggﬂ dusnka — QyHIaAMEHTAIbHAS HayKa O Ipupoje. EcTecTReHHO-HAYYHBIH METO]I II03HAHNA, OK 05
€ro BO3MOXKHOCTH M T'PAHUIIEI IPUMEHUMOCTH. DKCIEPUMEHT U TEOPHS B IIPOIECCE IO3HAHUS
npupoabl. MoapenpoBanue (pU3NYIeCKUX SIBIEHUI U IpolieccoB. Ponb akcriepuMenTa 1
TEOPHH B Mpoliecce Mo3HaHus Mpupoasl. @usndeckas BenuurHa. Ou3ndecKue 3aK0HbL.
I"panuibl MpUMEHIMOCTH (PU3MIECKUX 3aKOHOB M Teopui. [IpuHIMD COOTBETCTBUS.
Tlousitwe o dusuyeckoii kapTuHe Mupa. [lorpemHaocTa u3MepeHui GU3NUSCKUX BETUUMH.
Paszoen 1. Mexanuxa 24 OK 01
Tema 1.1 Coodeporcanue yuebHo20 Mamepuana. 8 OK 02
OcCHOBBI KHHEMATHKH MexaHuueckoe JBHKEHUE U eTo BHIbL. MartepuanbHasg Touka. CralspHbIE X BEKTOPHBIE 8{2 8‘;
¢usngeckue BemauHEL. OTHOCHTENBEHOCTh MEXaHHIECKOro JBIkeHnd. CrcTeMa OTcUeTa. OK 07
[Mpuniun otHocutensHOCcTH ["amuies. Tpaexropus. IlyTs. Ilepememenne. PaBHoMepHOE
npsMosHHeiHOoe qBIKeHre. CKOPOCTh. Y paBHEHUE NBIDKEHNS. MTHOBEHHAs B CPeIHAs
ckopocTH. Yckoperue. Ilpsamonuaeiinoe ABUXEHNUE C TTIOCTOSHHBIM yCKOpeHHeM. [[Brxenne
C MMOCTOSHHBEIM YCKOpeHHeM ¢BOOOTHOTO naieHus. PaBHOMEpPHOE IBHKEHUE TOUKH I10
OKPY’KHOCTH, YIJIOBas CKOPOCTh. LIEHTpOCTpeMHUTENBHOE YCKOPEHHE.
Tema 1.2 Cooleporcanue yuebH020 Mmamepuana: 6
OcoBbi AHAMAKY Ocnosuas 3aia4a guaamuky. Cuna. Macca. 3akoHsl Mexaauku Herorona. Cuitel B IpupoIe.
Cuia TSHKECTH M CHJIA BCEMHUPHOT'O TSITOTEHUS. 3aKOH BCeMUpHOro TsroteHust. [leppas
KOCMHYECKas CKOPOCTh. JIBrmkeHue ruianeT u Mauslx Ten ConHeuHol cucteMsl. Bec.
Hesecomocts. Cuitbl ynipyroctu. CHIBI TPEHUSL.
Tema 1.3 Colepoicanue yueOH020 Mamepuana: 10
BaKOHI;;e‘;‘:g;Ia;eHH’I = Vmnymse Tena. VIMIynbe cuibl. 3aKOH COXpaHEHHs. WMITYJIbCa. PeakTHBHOE [BHIKCHHUE. 8

Mexanuueckas padoTa u MOITHOCTh. Kunetndeckast sHeprust. [loTennuanbsHas SHEPrus.
3aKoH COXpaHeHuUs MeXaHndecKoit sHepruu. PaboTa CHIbI TSHKECTH U CHIIBI YIIPYTOCTH.
IlpuMereHme 3aKOHOB CoXpaHeHus. VICIONb30BaHNE 3aKOHOB MEXAHUKU UL OOBSCHEHUS
JIBIDKCHUS HEOSCHBIX TeJl W JUISl Pa3BUTHS KOCMUYECKUX HCCIIEHOBAHMM.
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IIpakmuyueckas paboma Nel
N3yueHue 3aKkoHa COXpaHEHHS MEXaHUUECKON SHEPTUH

Paszoen 2. Monexynapnas usuxa u mepmoOuHamuxa

32

Tema 2.1

OCHOBBI
MOJIEKYJIIPHO-KHUHETHYECKOM

TEOPHH

Coodeporcanue yuebHo20 Mamepuana:

12

OcHOBHBIE TIOJIOXEHHS MOJEKYISIPHO-KUHETHUECKOM Teopud. PasMephl W macca MOJIEKYIl
1 aToMOB. BpoyHoBcKkoe aBmxeHue. CTpoeHHe ra3000pa3HbIX, XKUAKUX U TBEPIBIX TEIL.
Wneaneneii ras. [lapnenue rasa. OCHOBHOE YPaBHEHHE MOJEKYIIPHO-KMHETHYECKOM
TEOpHH ra3oB. Temneparypa u ee u3MepeHue. AGCOIIOTHEINA HYyJIb TEMIIEPATYPHL
Tepmoarnamudeckas mxaina Temmeparypsl. Temmeparypa 38e3a. CKOPOCTH JBHKEHMS
MOJIEKYJI X MX H3MEpEHHE. Y paBHEHHE COCTOSHUS HICATbHOr0 ra3a. M30mpolieccsl 1 ux
rpaduky. 'a30BEIe 3aKOHEL

10

Ipaxmuveckas paboma Ne2
ITposepka 3axona I'eii-Jlroccaxa

Tema 2.2
OCHOBEI TEPMOIUHAMUKH

Coodepoicarnue yiebHo20 mamepuana.

Bryrpennss sueprus. PaGota u tennonepenayga. KommaecTBo TemioTsl. Y paBHeHHE
TemnoBoro 6ananca. Ilepoe Hawamo TtepmoxuHamuku. AnuabaTHbii mpomecc. Bropoe
Hayao TepmoauHamMuku. Tertosslie apurarenu. KI1/{ Ternosoro aeurarens. Oxpana
IIPUPOIBL

Tema 2.3
Arperarable COCTOSIHUS
BeIlecTBa U (ha3oBbIe
HepexoIbl

Colepoicanue yuebH020 Mamepuana.

HWcnapenue u konnencanus. Hacemerssiit nap u ero cBoicrsa. OTHOCHTEIBHAS BIAKHOCTE
Bosznyxa. IIpumbopsl Ang ompeneneHHs BIAXHOCTH Bo3nayxa. Kumenwe. 3aBHCHMOCTS
TEMIEPATYPhI KMIIEHUS OT JaBJICHHS. XapaKTePUCTHUKA )XUIKOTO COCTOSIHUS BEIIECTBA.
brmxauit nopanok. [TosepxHocTHoe Harshkenne. CmaunBanue. KanuuispHble SIBICHHMSL.
XapakTepHCTHKA TBEPAOTrO COCTOSHMS BemmecTBa. Kpucraumnyeckue u aMmopGhHbIe Tera.

Ilpaxmuueckas paboma Ne3
OnpeneneHue BIaXHOCTH BO3MyXa

Koumponvnas paboma Nel « Monexynsapuas pusuxa u mepmoOuHamMuxay

OK 01
OK 02
OK 03
OK 04

OK 05
OK 07

Paszoen 3. Snexmpoounamura

66

Tema 3.1
DJIeKTpHYecKoe moJie

Codepowcanue yuebH020 mamepuana:

OJIEKTpHUECKHUE 3apaabl. DIIEMEHTapHBIH IEKTPUYIECKH 3apsil. 3aKOH COXpaHEHHs 3apsia.
3axon Kymona. OnexTpudeckoe mosie. HanpspkeHHOCTH aieKTprueckoro mojist. IIpusigun
cynepnosunuy noje. [IpoBoJHUKH B 3IEKTPHYECKOM ITOJIe. JIU3IEKTPHKH B JIEKTPHYECKOM
noze. ITonspuzarus nquanextpukoB. [Torernuan. Pa3HocTs MOTEHIIHAIIOB.
OKBUIIOTEHITHATILHBIE TOBEPXHOCTH. CBA3b MEXIY HANPSKCHHOCTHIO U Pas’HOCTHIO
IOTEHIUANIOB JIEKTPUYECKOT0 mojisl. DJIeKTpoeMKocTh. Konnencaropsl. DHeprus
3apsUKEHHOT0 KoHAeHcaropa. [IpuMeneHre KoHAeHCaTopoB.

12

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07




Tema 3.2
3aKoHEI IOCTOSTHHOTO TOKa

Cooeporcanue yuebHo20 mMamepuana.

14

YcnoBus, He0O6X0AUMEIE TSI BO3HUKHOBEHHUS ¥ IIOAJCPIKaHuUS dIeKTprdeckoro Toka, Cuia
TOKa. DIIeKTpUYecKoe compoTuBieHne. 3akoH Oma JUIs ydacTKa IIelH.
IlapannensHOE ¥ IOCHIEOBATENBHOE COSIUHEHNE IPOBOTHHUKOB. Pabora ¥ MOIIHOCTH
IIOCTOSHHOTO TOKa. TemnoBoe neiicrBue Toka 3akon Jxoynsi—JleHna. DneKTpoaABHKyIas
cujia UCTOYHMKA ToKa. 3akoH OMa Ijist IOTHOM IeTH.

10

Jlabopamopras paboma Nel

ITocnenoBarenbHOE U apaIUIETBHOE COEAMHEHHUS TIPOBOIHUKOB.
lIpaxmuueckasn paboma No4

Wzmepenne DJIC 1 BHYTPEHHETO COIPOTUBIICHHUS HCTOYHHKA TOKA

Tema 3.3
DnexTpUUecKuil TOK
B Pa3NUYHBIX cpeax

Codeporcanue y4ebH020 Mamepuana.

ONeKTPUYECKUH TOK B MeTalllaX, B JJIEKTPOJHTAX, ra3ax, B BaKyyme. DJIEKTPOJIH3.
3akoH snekTponuza Papanes. Bumer ra3oBeix paspsimoB. TepMOdNeKTPOHHAS SMHCCHSL.
ITnmazma. Dnextpudeckuii Tok B moiympoBoaHuKax. CoOCTBEHHAs W IpHUMecHas
nposogumoctd. P-n nepexon. IlomynpoBoaaukoBsie npubopsl. Ilpumenenue.

Tema 3.4
MarsuTHoe 1oJe

Coodeporcanue yuebHozo mamepuaia.

BexTop uHAyKIIMK MarHUTHOTO IoJs. B3aumopeiictBue TokoB. Cuma Amrepa. [IpuMenenue
cuiel AMniepa. MarauTHeI oToK. JleficTBUe MArHUTHOTO HOJIS Ha JBIDKYIIUHCS 3apsil.
Cuna Jlopenna. [Ipumenenue cuisl JIopeHna. MarauTHBIE cBOMCTBa BemecTsa. CoaneyHas
aKTMBHOCTB U €€ BIMAHHE Ha 3eMio. MarauTtHsle Oypu.

12

Tema 3.5
OneKTpoMarHuTHas
HHTYKIIHS

Colepaicanue yuebH020 Mamepuana.

SIBreHme 3IEKTPOMAarHUTHOR UHIAYKIMY. 3aKOH 3JEKTPOMarHuTHON MHAYKIMA. [IpaBuio
Jlenna. Buxpepoe anexkrpudeckoe mose. 3/[C MHOYKIUH B IBIKYIIHXCS MPOBOJHHKAX.
SIBnenune camouHyKuuu. UHIYKTUBHOCTD. DHEPIUs MATHUTHOTO TIOJIS TOKA.
DNeKTpOMarHuTHOE II0JIeE.

16
12

IIpaxmuveckasn paboma Ne5
V3yueHue SIBIEHNS 3IeKTPOMarHUTHON HHIYKIIHH

Konmponvnas paboma Ne2 «dnexTpudecKoe moJie. 3aKOHBI ITOCTOSHHOTO ToKa, MarauTHoe 1mojie. DJIeKTpOMarHuTHAas

HHTYKITHS

Paszoen 4. Konebanus u 6onmwl

20

Tema 4.1
Mexanuueckue
KoJiebanus 1 BOJIHLL

Cooleporcanue yuebHo20 mamepuana:

I"'apmonndeckue xonebanus. CBobonHbIe MexaHHIecKue Konebanus. [IpeBpainenue SHepruu
Ipu KoyieObaTenbHOM [IBIDKEHHMH. MareMaThueckuil MasTHUK. [IpyXKHHHBIN MasTHHK.
BeinyxneHHbIe MexaHudyecKue Konebanus. Pezonanc. [lonepeunsie 1 MpomoIbHEIE BONHEL
XapaKTepHCTUKY BOJIHBL. 3BYKOBBIE BOJIHBL YIIBTPa3BYK U €0 IPUMEHEHHUE.

OK 01
OK 02
OK 04
OK 05
OK 07




Tema 4.2
OneKTpOMarHuTHBIE
KoJe0aHus U BOJIHEI

Cooepoicanue yuebH020 Mamepuana.

CBoGoansle sreKTpoMarHuTHEIe Konebanus. [IpeBpalieHue SHEpTuy B KOJIe0aTeNbHOM
koHtype. Ilepron cBoGOOHBIX dsieKTpuueckux Konebanuit. ®opmyna TomcoHa.
3aTyxarolnye 3IeKTPOMarHuTHEIE KoyieGaHus. BeIHy KIeHHBIE 3JIeKTpHYECKHE KOJIeOaHus.
IlepemenHslil ToK. Pe3onanc B anektpuueckoit menu. [eHeparop mepeMEHHOTO TOKA.
Tpancdopmarop. [Tonyyenne, mepenada u pacupenesieHue IEKTPOSHEPI UH.
OnekTpoMarHuTHbIE BOIHEL CBOMCTBA QJIEKTPOMArHUTHEIX BOJH. OTKPHITHIN KoJieOaTebHbIH
xouTyp. Onpitsl [.I'epna. Mzo6perenne paguo A.C. [TonoseM. [ToHsTHE O pPagHOCBSI3H.
Ilpaxmuueckasn paboma Ne6

Ompenenenre ycKOpeHHs: CBOOOIHOIO IaXeHs IIPY IIOMOIIH MasTHHKA

12
10

Pazoen 5. Onmuxa

20

Tema 5.1
[Tpupoma ceeta

Codepoicanue yuebrno2o mamepuana.

Toueunerii ncTounuk cBeta. CKOPOCTh PAaCIIPOCTPaHEHHS CBeTa. 3aKOHbI OTPAXKEHHUS U
npenomiuerus csera. [Ipuanun I'oiirenca. ConHeunrle v ayHHBIE 3aTMenus. [ToHoe
orpaxenue. JIunszel [locrpoenne u3obpaxxenus B muH3ax. QopMysia TOHKOH JIHH3EL
VBenuuenue ITUH3BL ['11a3 Kak onTuyeckas cucteMa. OnTudeckue TpruGopsl. TenecKonsl.

Jlabopamopnas paboma Ne2:
Ompenenenue mokasarelis IPeJOMIEHHS CTEKIIA

Tema 5.2
BosHoBeIe cBOMCTBA cBETA

Cooeporcanue yuebHo20 Mamepuaia:

o]

WuTepdepenuus cBera. KorepeHTHOCTE CBETOBEIX Jiyueii. UHTepdepeHnus B TOHKHX
mienkax. Konbna Hetorona. Mcnons3oBanue uHTEpEpeHIINy B HAYKE U TEXHHUKE.
Hudpakius ceera. [ludpaknus Ha menu B mapauieNbHBIX Jdydax. JudpakinuonHas
pemerka. Ilonspusanus nonepeunsix BomnH. [lonspusanus ceera. [onspounst. [lucrepens
cBera. Bune! usnyvenuit. Bunsl cnextpoB. Crextprl ucmyckanus. CIEKTpbI MOTIOMIEHMS.
CrexTpanpabiii aHanu3. CnexTpanabHbIe KIACCHl 3Be3ld. YIbTpa(HOIETOBOE H3IYyUEHHUE,
Wudpakpacnoe usmyuenue. PertreHoBckue iyun. ix mpupona u csolicrsa. [Ilkana
HNIEKTPOMArHUTHBIX M3y YESHUH.

[Ipakmuueckasn paboma Ne7
Ompenenenye [UIMHBI CBETOBOM BOJIHEI C IOMOIIBIO AUGMPAKIIMOHHON PEIIETKH.

Tema 5.3
CrenmasipHast TEOpHsS
OTHOCUTEIHLHOCTH

Coleporcanue yuebH020 Mamepuana.

J[Br>keHne co CKOpOCThIO cBeTa. I1ocTynaTs TeOpUU OTHOCHTENLHOCTH U CIIEACTBHS U3 HUX.
ViHBapraHTHOCTE MOy CKOPOCTH CBETa B BaKyyMme. DHeprus mokos. Ces3b MacChl 1

SHEPIruu CB06OI[HOI7I YaCTHUIBL. DJIEMEHTHI peHﬁTHBHCTCKOﬁ JUHAMHUKA

OK 01
OK 02
OK 04
OK 05

Pasoen 6. Keanmoesas ¢puzuxa

18

OK 01




Tema 6.1
Ksautosas ontuka

Cooeporcarnue yuebHozo mamepuana:

KBanToBas runoresa [Inanka. TeroBoe uznydenne. KopiryckynspHO-BOTHOBOH ITyaiu3M.
@oronsl. ['unoresa e bpoitisg o BONMHOBBIX cBOMCTBAX yacTHIl. JlaBieHue cBeTa.
Xumugeckoe aeticrue ceeta. Omnprtel I1.H. Jle6enesa u H.W. Basunosa. @oroaddexr.
YparHenue DiHTelHA 1 hoTtoaddexTa. Ilpumenenue dororddexra.

Tema 6.2
®dusnka aTOMHOTO A1pa

Codeporcanue yueOH020 Mamepuana.

12

PazButue B3IIAA0B Ha CTPOEHKE BemecTBa. Moaemn cTpoeHust arOMHOTO
anpa. SAnepras mozens atoma. Onbrrel O.Pesepdopra. Monens aroma Bogopona mo H.Bopy.
KBanToBsle nocrynatsl bopa. Jlazeprl. PagnoakTuBHOCTh. 3aKOH paiHOaKTHBHOI'O PACTIAIA.

Ctpoenue aToMHOTO sapa. JledeKT Macchl, 3HEPIHus CBA3H U YCTONUNBOCTD ATOMHBIX SIZIED.
Snepusie peakuuu. SnepHast SHEpreTUka. DHEPreTUUECKUH BBIXO S/IEPHBIX PEaKITHIA.
VickyccTBeHHAsd pagroakTUBHOCTS. Jlenenue Tsokensix saep. LlenHas snepras peaxivs.
VYpasnseMas nienHas peakuvs. SInepHeni peaktop. TepMosiepHblil CHHTE3. DHEPTHsl 3BE3.
ITonyuenue pagroakTHBHBIX H30TOIIOB U MX IIpUMEHEHHE. bromornueckoe neiicTeue

PamrnOaKTUBHBIX HBJIy‘IeHPIfI. SHGMC}[TapHBIe JaCTHIIBL.

PagnoaxtueHble npeppainenHus. CrnocoObl HAOMOAEHNS U PETUCTPALIUH 3apsSKEHHBIX YaCTHII.

Konmponvnas paboma Ne 3 « Konebanus u eonnvt. Onmuxa. Keanmosas gusuxay

10

OK 02
OK 04
OK 05
OK 07

Paszoen 7. Cmpoenue Bcenenroii

Tema 7.1
Crpoenne ComHedHOM
CHCTEMBI

Cooepoicanue y1ebHo20 mamepuaia:

Conneunas cucTeMa: IJIaHETHI U Majible Tena, cucreMa 3emuts—JIyHa.

Tema 7.2
Oonomys Beenennoit

Cooeporcanue yuebHO20 Mamepuaia:

Crpoerune u sBomouus Connna um 3BE3x. Kmaccuduramus 3BE31. 3BE3ABI ¥ UCTOUHHUKH

KX SHEPruu. lanakteika. COBpeMeHHBIC TIPEACTaBICHUS O CTPOCHUH U SBOJIIOITUI Bcenennoii.

Ipaxmuyeckasn paboma No8

Vzyuenune kapTel 3Be31HOTO Heba.

OK 01
OK 02
OK 03
OK 04
OK 05

OK 07

[Ipomesicymounas ammecmayus. 9K3ameH

Bceero:
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3. YCJIOBYS PEAJIM3ALIVIM YYEBHOM JUCHUIIVHBI

3.1. TpeGoBaHus K MUHHMaJIbHOMY MaTePHAIBHO-TEXHUYECKOMY

o0ecrieueHuro

Peanwuzanms mporpaMMel JUCHUILTHHEI TpeOyeT Hammaus yaeOHoro kabunera
GbU3UKH.

3.1.1.  ObopynoBanue yucOHOTO KaOHHETA:

B cocTtaB y4eOHO-METOAMYECKOTO U MaTepHANBHO-TEXHUIECKOro 0OecIeueHus
IIPOTrpaMMEI YIeOHOM TUCTHATITNHE « DU3HUKa», BXOISIT:

- MHOTO(YHKIIHOHATGHBIH KOMILIEKC TIPENOAaBaTels;

- HaIJsIHBIE TOCOOUS (KOMILIEKTH! YIeOHBIX Ta0HIl, IUIAKATHL);

- CpeAcTBa MHPOPMAIIHOHHO-KOMMYHHUKALHOHHBIX TEXHOIOTHIA;

- KOMIUIEKT 3JIeKTpocHa0XeHus KabrHeTa QU3UKU;

- TEXHUYECKHE Cpe/icTBa O0ydeHuUS,

- IEMOHCTPAIMOHHOE 000pyIoBaHue (00IIero Ha3HAYSHHS ¥ TEMATHUECKHE
HabOPHI);

- 1abopaTopHOe 000pyHOoBaHUE (OOIIEro Ha3HAYEHHS U TEMATHIECKUE Ha0OPEI);

- CTaTH9ECKHUE, TUHAMUYECKHUE, IEMOHCTPAIIMOHHBIC W Pa3daTOYHEIE MOJIEIIH;

- BCIIOMOTaTeNbHOE 000pY/I0BaHHUE;

- KOMILTIEKT TEXHMYECKOH JOKYMEHTAallH, B TOM YHCIIEe MAclopTa Ha CPeCcTBa
00y4eHus, HHCTPYKIUH IO WX UCIIOIb30BAHMIO ¥ TEXHUKE 6€30MacHOCTH;

- O6uM6IMOTEeYHEIN (OH/I, B TOM YHUCIIE 3IEKTPOHHEIE YUEOHUKH.

Texnnyeckue cpencTBa 00ydeHNsI: MyJTBTHMEUAHBIN TPOEKTOD; IPOEKIMOHHbIN
9KpaH, KOMIIBIOTEPHAs TEXHHMKa JJisi OOYyYaroUMXCs ¢ HaJIWYUEM JIMIEH3MOHHOIO
IPOrpaMMHOro o0ecIedeHus ; cepBep; JOKalbHasA U ITI00albHas CeTh, OIOK MUTAHNUS,
HCTOYHUK OecriepeOOMHOro MUTAHUS; KOJIOHKH.

3.2.  [leiicTByromasi = HOPMAaTHBHO-TEXHHYECKAas W  TEXHOJIOTMYECKas
JOKyMEHTAIUs:

— TIpaBuUJIa TEXHUKH 0€30IaCHOCTH ¥ IIPOW3BOJICTBEHHOM CAaHUTAPUH;

— MHCTPYKILMH M0 KCIUTyaTallui KOMIBIOTEPHON TEXHUKH

3.3. PexoMmeHyemas TuTeparypa

Jna obyuarowuxcs

1. Msxumes I'. 4. @usuxa. 10 knace: y4e6. ajs 061mieo6pa3oBar. Opranu3amuii:
0asoBeiil m yrimy6n. yposau / I'.S1. Mskumes, B.5. Byxosues, H.H. Cotckwuii; oz pen,.
H.A. TTapdenTtseBoii. — 9-e m3n., crep. - M.: IIpocBemenue, 2022. — 432 c.: ui.-
(Knaccuueckwuii xypc).

2. Msxumes I'.S1. ®u3uka. 11 knace: yge6. s 061mie06pa3oBar. opraHu3aIiHii:
0asoBbiid ¥ yrimyon. yposuu / I'.5l. Msxwumes, b.b. byxosues, B.M. Uapyrus; nox
pen. HA. IlapdenTreBoii. — 10-e u3n., crep. - M.: IIpocsemenue, 2022. — 432 c.: [4] 1.
mi.- (Knaccmaeckwii Kypc).

3. Owusmka. 10 xmacc. 3amaAwst IS OIEHWBAaHMS YYeOHBIX JOCTYKEHUIA
y4amuxcs / coct. Oxpumenko H.A., JIlnteunenko ML.H., Hosuxkosa E.A., Illymaxosa
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O.M.— TOVY IO « TOHPUITTO». — Jlorenk: Mctoku, 2020.

4. ®wuspka. 10 xmace. Terpans mis naboparopusix pabor / Cocr.
Oxpumenko H.A., Camopoxosa E.B., Bexpeictiok H.I'. u np. TOY AT1O
«omerkuit PUJIIIO». —  Jlonenk: Mcrokn, 2018.

5. ®wuswmka. 11 xmacc. Terpangs ans naboparopusix padot / Cocr.
Oxpumenko H.A., Camopokosa E.B., Bexpeictiok H.I'. u ap. 'OY IO «/loneuxuii
PUIIIO». — Homenk: Mictoku, 2018.

Yuebuwie u cnpasounvie nocobus

6. Msxumes I".S1. ®uzuka. 10 knace : yueb.yis 06mieo6pa3oBat. yupekieHUM:
6a3oBsiii U npodwn. yposau / I'. 1. Maxumes, b. b. Byxosues, H. H. Cotckuii; mox
pen. B. . Huxonaesa, H. A. IlapderTtseBoii. — 19-e m3n1. — M. : IIpoceemenne,
2010. — 366 c.: un. — (Knmaccugeckwii Kypc).

7. Msixumes I'. SI. ®u3nka. 11 xmace: yue6.15s 061meodpa3oBaT. OpraHu3anui ¢
MpWJI. Ha JJIEKTPOH. HocHuTele: 0a30Bbid U npodui. yposau / I'.51. Mskuiues,

b.b. byxoBues, B.M. Yapyrun; nox pea. H.A. TlapdenTtseBoit. — 23-e uza. — M.:
Ilpoceemenne, 2014. — 399 c. [4] 1. un. — (Kimaccugeckwit Kypc).

8. PermkeBnu A.Il. 3amaunuk: cOOpHUK I ydammxcs: o0meo6pazoBaTeTbHBIX

yupexaeruii. — M., «JIpoda» 2008

Humepnem-pecypcoi

1. OdunuansHbI cepBep POCCHUIUCKOTO MKOIFHOTO 00pa3oBanus [INEeKTPOHHbBIN
pecypc] — Pexum moctyma: http://www.school.edu.ru.

2. ®ecturans neparoruyeckux uned «1 ceHTIOps» [DmeKTpoHHBIA pecypc] —
Pexxmm mocrtyma: http://festival.1september.ru

3. MexnyHnapoaHas oOpa3oBareibHas accoluanus. 3afadu coiecTBUE
Pa3BUTHIO 00pa30BaHMS B PA3IMIHBIX 00JacTaX [DIeKTpOoHHBIH pecypc] — Pexum
noctyma: http://www.riis.ru

4. Bumeoypoku, TIpe3eHTAIMH, KOHCMEKTHI, TECTHl, IUIAHWUPOBAHWE W JIp.
Martepuaisl o ¢uzmuke [DNeKTpoHHEIHN pecypc| — Pexum goctymna:
https://www.metod- kopilka.ru/fizika.html

5. YueOHbIe GUIBMBI TI0 (PU3UKE MO pa3fienaM [ DNeKTPOHHBIN pecypc] —
Pexwnm nocryna: http://sverh-zadacha.ucoz.ru/index/0-76

6. Meronugeckuil mopTan [OnexTpoHHbIH pecypc] — PexuMm noctyna:
http://metodportal.ru/articles/srednjaja-shkola.

7. @usndecKkue OmbITH B OBITY [DNEKTpOHHBIN pecypc] — PexuMm noctyna:
https://simplescience.ru/collection/video

8. Poccuiickasi 3JieKTpOHHAs MIKOJA [ DIEKTPOHHBIN pecypc| — PexwumM aocrtymna:
https://resh.edu.ru

9. ®epnepanbHEI HEHTP HHPOPMATMOHHO-00pa30BaTENBHBIX PECYPCOB
[OnexTpornbli pecypc] — PexwumMm goctyna: www.fcior.edu.ru

10. Axanemuk. CnoBapu ¥ 3HIHMKIONEANH [DIeKTpOHHBINA pecypc] — Pexum
nmoctymna: www.dic.academic.ru

11. BooksGid. OnmekTpoHHasi OubnuoTeKka [DNeKTpOHHBIN pecypc] — Pexum
noctyma: www.booksgid.com
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12. I'mobanteka. I'nobanpHas 6ubnMMoTEKa HAYIHBIX PECYPCOB [DNEKTPOHHBIH
pecypc] — Pexum moctyna: www.globalteka.ru ‘

13. JIyumias yaeOras nureparypa [DnexTpoHHEI pecype] — Pexum noctyma:
www.st-books.ru

14. ObpasoBarensHble pecypchl MiHTepHETa — OU3nka [ DNeKTpOHHEIH pecypc]
— Pexwum noctyna: www.alleng.ru/edu/phys.htm

15. Envinas koyuieknusi HUQpoBbIX 00pa3oBaTENbHBIX PECYPCOB [DIEKTPOHHBIH
pecypc] — Pexum nocryna: www.school-collection.edu.ru
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4. KOHTPOJIb Y1 OLIEHKA PE3YJIbTATOB OCBOEHIMA YYEBHOU
JUCHHIUTMHBI OOI1.06 OU3UKA

KoHTponb 1 OLeHKa paCKphIBAIOTCS Y€pe3 YCBOCHHBIC 3HAHMS W IPHOOpETEHHBIE
oOyuaronMHCcs YMEeHHs, HanpaBlieHHse Ha GOopMHUpOoBaHEe 00X KOMIIETEHIHH 1o

basjaenaM ¥ TEMaM COMICPKaHUA yqeGHor O Marepuaja.

Koo u naumenosanue
Gopmupyemvix KOMHEemeH YUl

Pazoen/Tema

Tun oyenounwvix
Meponpusmuu

TIPeITPHHAMATENBCKYIO
JIeSITeTFHOCTE B
npodeccHoHaNBHOM chepe,
HCTIONT30BAThH 3HAHUS 10
($hrHAaHCOROI TPAaMOTHOCTH B
Pa3NMYHBIX XKA3HEHHBIX
CUTyalAsaX

OK 01. Beibupats crmoco0s1 Pazmen 1. Temsr 1.1.,1.2, 1.3
peIIeHns 33129 Paznen 2. Temsr2.1..2.2.. 2.3.
npodeccroHaNbHOR Paznmen 3. Tems1 3.1.,3.2.,3.3.,3.4.,
JEeATEIbHOCTH IPUMEHUTENBHO | 3.5.
K pa3NHYHBEIM KOHTEKCTaM Paznen 4. Tems1 4.1., 4.2.
Pasgen 5. Temn1 5.1., 5.2., 5.3.
Paszpen 6. Tems1 6.1., 6.2.
Pazmen 7. Temsr 7.1., 7.2.
OK 02. Ucnons30Barts Pazmem 1. Temsr 1.1.,1.2,1.3
COBpPEMEHHBIE CPEICTBA Pazpen 2. Tems12.1.,2.2., 2.3.
TMIOWCKa, aHAIN3a U Pazpgen 3. Temn1 3.1., 3.2., 3.3.,
UHTEpIpeTanyyi nadopManmy u| 3-4., 3.5.
MHbOpMAITHOHHEE TS;HOHOM Pazpen 4. TeMBI 4.1.,4.2.
JUIS BBIIONHEHHAS 38144 Paspen 5. Temsr 5.1., 5.2., 5.3.
PObECCHOHATBHOI Pasnen 6. Tems1 6.1., 6.2.
N —— Paspgen 7. Temr1 7.1., 7.2.
OK 03. IInaaupoBarts u Pasgen 1. Temsr 1.1.,1.2,1.3
peanm30BEIBaTh COOCTBEHHOE Pazpen 2. Temp12.1.,2.2., 2.3.
mpodecCHOHANTBHOE 1 Pazgen 3. Temn1 3.1., 3.2., 3.3.,
JUYHOCTHOE PA3BHTHE, 3.4.; 35
Paznen 7. Temu1 7.1., 7.2.

- YCTHBIA OIpOC;
- (hpoHTANBHEI OTIPOC;

- OIIEHKA KOHTPOIGHBIX
pabor;

- HaOMoACHHE 3a X0/I0M
BBIIONHEHUS
nabopaTropHbIX paboT;

- OIICHKAa BHITOJHEHHUSA
nabopaTopHEIX paboT;

- OLIEHKA MPaKTHYECKUX
paboTt (pemcHus

pacyeTHHIX,
po¢eCCHOHANBHO
OpPHEHTHPOBAHHEIX 33/1a9);

- OIICHKA TECTOBBIX
3a/1aHuH;

- HaOJOIeHEE 33 XOI0M
BBIMIOTHEHAS
AHAWBHYATBHEIX
IPOCKTOB ¥ OIICHKA
BBITIOJTHEHHBIX MIPOCKTOB;

- OIeHKa BEIIOIHEHUI
JOMAIITHAX
CaMOCTOSATENBHEIX paloT;

- HaOJIIOJIeHHeE U OLIEHKA
pelIeHusT Kec-3a/1a49;

- HaOMFOIcHWe U OIIEHKA
JIEJIOBOY WUI'DHI;

- muthdepenmpoBaHHEIL
3a9eT
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OK 04. 3¢ dexTaBHO

B3aMMOJIeHiCTBOBATE U paboTaTh

B KOJUICKTHBE 1 KOMaH]JIE

Paspen 1.
Paspen 2.
Pasznen 3.

Temsr1.1.,1.2,1.3
Tems12.1.,2.2.,2.3.
Temrr 3.1.,3.2., 3.3.,

34.,35.
Pazgen 4. Temrr 4.1.,4.2.
Pazgen 5. Temsr 5.1., 5.2., 5.3.
Paznmen 6. Temb1 6.1., 6.2.
Pazpmen 7. Tems1 7.1., 7.2.
OK 05. OcymectBiars yctayto | Pazmen 1. Temst 1.1., 1.2, 1.3
U NUChbMEHHYIO KoMMyHuKaruio| Paspgen 2. Tems1 2.1., 2.2., 2.3.
HA FOCYJIapCTBEHHOM SI3BIKE Pasnmen 3. Tems1 3.1.,3.2.,3.3.,
Poccmiickoit ®eepanuy ¢ 34., 3.5,
y4eToM ocobeHHOCTei Paspen 4. Temsr 4.1., 4.2.
CONAAIBHOTO ¥ KYTSTYPHOTO Pasgen 5. Temn1 5.1., 5.2., 5.3.
o Paznen 6. Temsr 6.1., 6.2.
Pazpen 7. Temn1 7.1., 7.2.
OK 07. CopeiicTBoBars Pazmen 1. Tems1 1.1., 1.2, 1.3
COXPaHECHHIO OKPYXKAIOIIEH Pazpen 2. Tems1 2.1.,2.2., 2.3.
cpenpl, pecypcocOepexennto, | Pasmen 3. Temsr 3.1.,3.2.,3.3,,
IIPUMEHSTH 3HaHAS 00 3.4., 3.5.
A3MEeHEHHH KITAMATA, Pazpgen 4. Temn1 4.1., 4.2.
TPUHIATIBT Pazgen 6. Temr1 6.1., 6.2.
Pazmen 7. Temsr 7.1., 7.2.

OepexTMBOTO TPOU3BO/ICTBA,
3¢ GeKTHBHO AEHCTBOBATH B
Ype3BHIYAHHBIX CATYAIAIX
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