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1. HOACHUTEJBHASA 3AIINCKA

[Iporpamma oO1ieoOpa3zoBaTenbHON NUCHUILTUHBL «Du3nKa» paspaboTaHa
Ha OCHOBE:

denepanbHOro rocyJ1apCcTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro
obmrero oopazopanus (nanee — I'OC COO);

IPUMEPHONH OCHOBHOUM 00pa3oBaTENbHON MPOrpaMMbl CPEIHETO OOIIEro
oOpazoBanus (nanee — [IOOIT COO);

(denepanbHOrO rocyAapCTBEHHOTO O0pa30BATEIBHOTO CTaHAApTa CPEIAHETO
npodeccuonansHoro odpazoBanus (ganee — GI'OC CIIO) 20.02.04 TloxxapHas
0€30MacHOCTb.

npuMepHoil pabodeld mporpaMMbl  0011e00pa30BATENBHON  TUCIUTUIMHEI
«®uzukay s npodeccuoHaNbHBIX 00pa30BaTEeNbHBIX OpraHu3anuil (0a30BbIil
yYpPOBEHb (BapuaHT 3);

yueOHoro 1maHa no crneuuranbHocT 20.02.04 ToxxapHas 6€301aCHOCTb.

paboueit mporpamMmbl Bocriutanus 1o crneruainbHoctd 20.02.04 TloxxapHas
0€30I1aCHOCTb.

[Iporpamma o61ieo0pa3oBaTeabHON TUCHUILIMHBI «PU3MKa» pa3paboTaHa B
cooTBeTcTBUM ¢ KoHuenmueil npenoaaBanusi o011e00pa3oBaTeabHbIX AUCIUILINH
C ydyeroM NpodecCHOHAIbHOW  HANpPaBJIEHHOCTH  MPOrpaMM  CPEIHETrO
npo(ecCHOHABHOTO 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOIO OOLIETOo
o0pa3oBaHMsl, YTBEPXKIECHHOW pacrmopsokeHueM MUHUCTEpCTBA MPOCBEIICHUS
Poccuiickonn ®@enepaumu ot 30.04.2021 Ne P-98, Ha ocHOBaHMHM mNHCHMA
[enapramenTa roCyJapCTBEHHOU IIOJIUTUKH B chepe CpeaHero
npodeccuoHanbHOTO  00pa3oBaHMsl M OPO(EecCHOHATBbHOTO  OOy4YEeHHS
MunuctepctBa npocemnieHus: Poccuiickoit @eaeparuu ot 30.08.2021 Ne 05-1136
«O HampaBJIEHUU METOJUK MPETIOTaBAHUS.

Conepxanue paboueid mporpaMMbl 00IIe00pPa30BATEIBPHON JIUCIIUILIMHBI
«Puznka» pazpabOTaHO HA OCHOBE:

cuHXpoHu3auu oopazoBateabHbIX pe3ynbTatoB ®I'OC COO (ITUYHOCTHBIX,
npeameTHbix, MetanpeaMmeTasix) U @I'OC CIIO (OK, TIK) ¢ yueTtom mpoduiibHON
HaIpPaBJIEHHOCTU CHELHMAIbHOCTH;

UHTETpallMd U TPEEeMCTBEHHOCTH COJEp)KaHUs 00I11e00pa3oBaTeIbHON
JTUCIUTUTNHBL « DU3HMKa» U COAEpKaHUs YUEOHBIX TUCIUTUTNH, TPOdheCCUOHATBHBIX
moayineit ®I'OC CIIO.

1.1. Mecto o00meo0pa3oBaTeJbHO JUCUUIUVIMHBI B  CTPYKTYype
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaAMMBbI:

O6mieobpazoBaTeabHas mucuuiuinHa — «®du3nkay — uU3ydaercs B
0011e00pa3oBaTENbHOM LIMKJIE OCHOBHOM 00pa30BaTENbHONW MPOrpaMMbl CPEIHETO
npodeccrnonanbHoro obpazoBanus (manee — OOII CIIO) mo cnenuaabHOCTH



20.02.04 IloxxapHas Ge3omacHOCTh Ha 0a3e OCHOBHOTO OOILEro OOpa30OBaHUS C
MOJIyYeHUEM CPeTHEro 00111ero oopa3oBaHusl.

Ha wu3yuenue oOmieoOpazoBarenpHO  AUCHUIUIMHBL — «DuU3MKa» 1O
cnenpanbHocT 20.02.04 Iloxkapnas Oe3omacHOCTh OTBOAWTCS 168 dacoB B
COOTBETCTBMM ¢ Yy4eOHbIM IuIaHOM Mo crenuanbHocT 20.02.04 Ilokaphas
0e30MacHOCTb

B nporpamme TeopeTrnyeckue CBEACHHS JOMOIHSIOTCS JIaOOpAaTOPHBIMU U
OPAKTHUECKUMU 3aHATUSMH B COOTBETCTBUM C YYE€OHBIM IUIAHOM  TIO
cnenuanbHocTr 20.02.04 TloxxapHast 6€301macHOCTb

IIporpamMma COAEPKUT TEMATUYECKUM IUIAH, OTPAKAIOIIMN KOJIUYECTBO
4acoB, BBIACNsAEMOE Ha  HM3y4yeHHE pa3lieloB M TeM B  paMKax
o011e00pa3oBaTeIbHON AUCIUTITUHBI «DU3HKaY.

KoHTposib kauecTBa OCBOEHHMS 0OHIEOOpPA30BATENBHON  JIUCLUUILIMHBI
«®Pu3nKkay NPOBOAUTCA B TMpPOLECCE TEKYLIEro KOHTPOJ M IMPOMEXKYTOUHOMN
aTTeCTAIlUH.

Texymuii KOHTpPOJb MPOBOAMTCA B Ipenenax Yy4eOHOTO BpeMEHH,
OTBEJICHHOIO Ha TMPEIMET, KaK TPaJUuIMOHHBIMH, TaK WU WHHOBAIIMOHHBIMU
METO/JaMH, BKJIIOYasi KOMIIBIOTEPHOE TeCcTUpOBaHUE. Pe3ynbTaThl KOHTPOJIS
YUUTBIBAIOTCS TIPU MOJBEICHUU UTOTOB IO MPEIMETY.

[IpomexxyTouHast aTrrecTanus MPOBOJUTCS B (OpMe dK3aMEHa IO HUTOTaM
W3YUYCHUS JUCITUTUTHHEI.

1.2 llesin ¥ nIaHUPYyeMBble Pe3yJabTAThI 0CBOEHUS TUCUMILINHBI

Peanuzanus nporpamMmsl 00111€e00pa3zoBaTeNbHON TUCHUILTUHBI «Du3nka» B
ctpykrype OOII CITO HanpaBieHa Ha JOCTUKEHUE LI T10:

ocBoeHMIO 00pazoBaTenbHbIX pe3yiabTaToB GI'OC COO: muunoctHbie (JIP),
MetanpenmeTHsie (MP), npenmetnsie (I1P),

MOATOTOBKE OOYyYalOIIMXCA K OCBOCHHMIO OOMIMX M MPOQECCHOHATBHBIX
komrerenuuii (ganee — OK, IIK) B coorBerctBum c¢ @OI'OC CIIO mno
cnermanbHocTH 20.02.04 TlokapHas 6€30macHOCTh

ConeprxkaHue mporpaMMbl HANMpPaBJIEHO Ha TIOCTHKEHHUE CIIETYIONINX 3a/1a4:

— npuoOpeTeHne 3HaHUKW O (PYHIAMEHTAIbHBIX (U3UUYECKUX 3aKOHAX,
JeXKalUX B OCHOBE COBPEMEHHOW (PU3NYECKOW KapTUHBI MUpa, MPUHIIUIIOB
NEHCTBUS TEXHUYECKUX YCTPOWCTB M MPOU3BOJCTBEHHBIX MPOIIECCOB, O Haubosee
BaKHBIX OTKPBITUSX B 00JacCTH (DU3UKU, OKA3aBIIUX OMPEETAIONIee BIUSHUE Ha
pa3BUTHE TEXHUKHU U TEXHOJIOTUU;

— TMOHUMaHHE (PU3NYECKOMN CYIITHOCTH SIBIICHUM, TIPOSBIISIONINXCS B PaMKax
MPOU3BOICTBEHHOM JEATEIbHOCTH;

— OCBOEHHE CIOCOOOB HCIMONb30BaHUA (PU3NYECKUX 3HAHUM JI pEIICHHS
MPAKTUYECKUX U TPO(EeCCUOHATBHBIX 3a7a4, OOBSICHEHUS SIBICHUN MPHUPOIBI,
MPOU3BOJICTBEHHBIX W TEXHOJOTUYECKUX MPOIECCOB, MPUHIIUIOB JIEUCTBUSA
TEXHUYECKUX MPUOOPOB U YCTPOUCTB, OOeCriedeHUs] OE30MaCHOCTH MPOU3BO/ICTBA
U OXpaHbl IPUPO/IHI;

— ¢opMHUpOBaHHME YMEHMH  pemaTh  Y4eOHO-TIPAKTUYECKHE  3aJladyd



buznyecKoro coaepxkaHus ¢ yu€Tom npodeccuoHalIbHON HAIIPaBICHHOCTH;

— NpuOOpETEeHHE OMNblTa MO3HAHWA M CaMOIO3HAHUS; YMEHHMH CTaBUTH
3aJ]a4uM U peuaTh Npo0aeMsl ¢ y4€TOM NpOPECCUOHATBHON HAPaBIECHHOCTH;

— (opmupoBaHuE YMEHUH MCKaTh, AaHAJIU3UPOBATb U 0OpabdaThIBAThH
buznyecKyro HHPOpPMAIIHIO C YIETOM MPOPECCHOHATBHON HAPABICHHOCTH;

— MOJArOTOBKA OOYyYaromUXCsli K YCHEIIHOMY OCBOEHHUIO JWCLUIUIMH U
MoayJield Tpo¢eCCUOHAIBHOIO IMKIa: (pOPpMHpPOBAHHE y HUX YMEHHMHA M OIbITa
NESTENbHOCTH, XapakTepHBIX Uil mHpodeccuil / JOIKHOCTEH CIyXamux WIn
CHELIMATIBHOCTEH, IOJy4aeMbIX B  INPO(PECCHOHANBHBIX  00pa30BaTENIbHBIX
OpraHu3alHysIX;

— MOATOTOBKAa K (OPMHUPOBAHUIO OOLIMX KOMIETEHUUH Oyayliero
CHELUAINCTa: CaMO0Opa30BaHUsl, KOMMYHHMKAlWMW, COTPYIHHYECTBA, HPHUHSATHUS
pelmieHnid B CTaHJAPTHOM W HECTAHNAPTHOW CHUTYalUsX, HPOCKTUPOBAHUS,
npoBeneHus — (pusmyeckux — u3MepeHuil, AddextuBHOro W 0E30MACHOTO
UCITOJIb30BAHUS PA3TMYHBIX TEXHUUYECKUX YCTPONCTB, COOMIOAEHUS MPABUII OXPaHbI
TpyJa npu padore ¢ Gu3ndecKuMu NpudopaMu U 000PYTI0BaHUEM.

OcobeHHOCTh (POPMHUPOBAaHUSA COBOKYIHOCTU 3aJa4 WU3y4YeHUs (QU3UKU IS
CUCTEMBl  CpPEIHEro Npo(ecCHOHATBHOTO  00pa3oBaHUS  3aKiIOYaeTcs B
HEOOXOJMMOCTH pealu3aluu Npo(eCCUOHAIBbHOW HaNpaBJICHHOCTH PEIIaeMbIX
3aja4, yuéta ocoOeHHOCTEN cepbl AeATEIbHOCTH OYAYIIMX CHEIIUATINCTOB.

B mpouecce ocBoeHust 00111€00pa30BaTEIbHON IUCHUIUIMHBL «PU3MKa» Y
oOyyarolmuxcs IeJCHapaBlIeHHO (HOPMUPYIOTCSI YHHUBEpCajbHble Y4YeOHbIE
nevctBus (nanee — YY), Bkitouas (GopMUpOBaHUE KOMIIETCHIIMM B 00J1acTu
y4eOHO-UCCIEI0BATENbCKOM U TMPOEKTHON JESATEIbHOCTH, KOTOPBIE B CBOIO
ouepeb 00eCeunBalOT MTPEEMCTBEHHOCTh (POPMUPOBAHUS OOLIMX KOMIETEHIIHMA
dI'OC CIIO.

1.300masi xapakTepucTUKa 0011e00pa30BaATeTbHONH TUCITUIITIMHBI

OO6meoOpazoBaTenbHas AUCHUIUIMHA «DU3NKA» UMEET MEXIUCIUILTHHAPHYIO
CBS3b C JUCIUIUIMHAMHU O0O0II€00pa30BaTENIbHOTO IMKIIA: MaTeMaTHKa, XUMUs,
nHpopmatuka wu obmenpodeccuonanbHoro mukiaa: OI1.02 TexHuueckas
mexanuka, OIl.03Teopuss ropenuss m B3pbiBa, OI1.04 3manuss u coopyxeHwus,
OIL.05S ABTOMaTW3MpOBaHHbIE CHUCTEMbI ympaBieHuss U  cBs3b, OIL10
[IpoTuBONOXKapHOE BOAOCHAOKEHUE

Oo1ieo0pazoBatenbHasl AUCHUIUIMHA «DU3MKa» UMEET MEXIUCIUTUIMHAPHYIO
CBI3b C ydeOHOWM aucuuIummHoM «OOIme KOMIETeHIUM MpodeccroHaay
o01Ienpo(ecCHOHATBHOTO 1MKJIA B YAaCTH PA3BUTHUS MaTEeMaTUYECKOH, €CTECTBEHHO-
HAY4YHOM TpaMOTHOCTH, a Takxke (QopMUpoBaHHMS OONIMX KOMIIETEHUMH B cdepe
paboThl ¢ nHGOPMAIUEH, caMOOpPraHU3aIMK U CaMOYTIPaBJICHUS, KOMMYHHUKAIIHH.

Conepxanue  o0I11e00pa3oBaTeIbHON  AUCHUTUTMHBI HamNpaBJICHO Ha
JOCTH)KCHHE OOIMX M MPOQeCCHOHATBHBIX KOMIIETeHIIMH B cooTBeTcTBHU ¢ PI'OC
CIIO, Ha ocHOBe (OPMHPOBAHUS  JIMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX
pe3ynbTatoB 00yueHwsl, periaamenTupoBaHHbex PI'OC COO.



B mpodwmieHyto cocTaBisolyto 1o 00Ieo0pa3oBaTeIbHON  TUCIIMIITHE
BXOJUT TPOPECCHOHAILHO OpPUEHTUPOBAHHOE COJEpXKaHWE, HEO00XOoAuMOoe JUis
(dhopMUPOBaHUS Y 00YUAFOIIUXCS OOITUX U MPOPECCHOHATBLHBIX KOMITETCHIIHH.

B nporpamme mno o6mieoOpa3oBaTenbHOM — aucuurinHe  «Duzukay,
peam3yeMol TpH TOATOTOBKE oOOydJarommxcss 1o crenuaibHocTu  20.02.04
[ToxxapHas ©e30macHOCTb, MPO(UILHO-OPUEHTUPOBAHHOE COJIEP)KAaHUE HAXOJIUT
OTpaX€HUE B TEMAX:

Tema 1.1 OcHOBBI KHHEMAaTUKH

Tema 1.2 OcHOBBI TMHAMUKHI

Tewma 1.3 3akoHBI COXpaHEHUSI BMEXAHUKE

Tema 2.1 OcHOBBI MOJIEKYJIAPHO - KWHETUYECKOU TEOPUHU

Tema 2.2 OCHOBBI TEPMOJAHMHAMUKHU

Tema 2.3 ArperaTHble COCTOSIHHSI BEIIECTBA U (Pa30BbIE MEPEXOIbI

Tema 3.1 DnexkrTpruueckoe nosie

Tewma 3.2 3aKOHBI TOCTOSIHHOTO TOKa

Tema 3.3 DnekTpUUecKuil TOK BPAa3IUYHBIX CpeEaax

Tema 3.4 MarauTHOE€ 10JI€E

Tema 3.5 DnekTpoMarauTHast MHAYKIUAS

Tewma 4.2 DnekTpoMarHUTHBIC KOJICOAHUS U BOJTHBI

Tema 5.11Ipupona cera

Tewma 6.1 KBanToBas ontrka

Tema 6.2 ®usnka aTomMma HaTOMHOTIO sIpa



1.4 Ilnannpyemblie pe3yJbTAThl OCBOCHUA 0011e00pa30BaTeIbHON TUCHMILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

B pamkax mporpamMmbl 00111e00pa3oBaTeIbHON JUCIHUILTHHBI « DH3uKa» 00ydJaronMMICs 0CBauBarOTCs TnaHOCTHBIC (JIP)
metanpeametaoie (MP) (o6mue) u npeamernsie (I1P) (nucuurnmunapHsie) pe3yiabTaThl B COOTBETCTBHM ¢ TpeboBaHusiMu OI'OC
cpenHero ob6bmiero oOpazoBanusa. (Ocoboe 3HAUYEHHWE JTUCHUIUIMHA HMEET Npu (HOPMUPOBAHMM M PA3BUTUU OOUMX U
po(heCCUOHATFHBIX KOMIIETCHIIUN TI0 CIISITUAITBHOCTH.

Ko u HaumeHnoBaHue popMupyemMsbix [Inanupyemble pe3ynbTaTbl OCBOCHUS IUCHUTIIHHbI

KOMIIeTeHIN i

OK 01. Bribupatb criocoObl pemeHust
3a51a4 MpodecCHOHATBHON
JEATEILHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

O6ume’
B yacTH Tpya10BOro BOCIMTAHMS:
- TOTOBHOCTbh K TPYAY, OCO3HaHUE LIEHHOCTH
MacTepCTBa, TPYI0JII00HE;
- TOTOBHOCTh K aKTUBHOM J€SATEILHOCTU
TEXHOJIOTUYECKON M COLMAIbLHON HAIIPABICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TNIAHUPOBATH U
CaMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JEATCIIBHOCTD;
- HHTEPEC K pa3IMuHbIM cdepam npodheccuoHaIbHON
JeATEIIbHOCTH,
OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMHM IEHCTBUSIMH:
a) 0a30Bble JJOrHYeCKHe AeHCTBHS.
- CaMOCTOATENBHO (HOPMYJIUPOBATH U
aKTyallu3UpoBaTh MpoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE,;
- YCTaHaBJIMBaTh CYIIECTBEHHbIN MTPU3HAK WIIN
OCHOBaHUS JJIsi CPAaBHEHMSI, KJIacCU(PUKAIIIU 1
0000IIeHMS;
- OTIPEACIIATH MEJIN AeATETLHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX TIOCTUKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHSI B

,Z[ﬂcuﬂn.lmﬂapHble2
- ¢(hOpMUPOBAHHOCTH MPEJCTABICHHUIA O POJIH U
MecTe GU3UKU U aCTPOHOMHUH B COBPEMEHHOI
Hay4YyHOW KapTUHE MHpPA, O CUCTEMOOOpa3yoIen
poiu (PU3KMKU B Pa3BUTHUU €CTECTBEHHBIX HAYK,
TEXHUKHU U COBPEMEHHBIX TEXHOJIOTHM, O BKJIaJe
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH; TOHUMaHKe (pru3muecKon
CYIIHOCTH HaOJI0AaeMBIX SIBJICHUI MUKPOMUDA,
MaKpoOMHpa U MEramupa; NOHUMaHUe POJIU
aCTPOHOMHUH B IIPAKTHUYECKOM JEATEIbHOCTU
YyeJloBeKa U JajJbHEeHNIIeM HayYHO-TEXHUYECKOM
pa3BUTHHU, POJIU PU3UKHU B HOPMUPOBAHUH
Kpyro3opa u QyHKIIMOHAIbHOW IPaMOTHOCTH
YeJI0BEKa JJIs PEIICHUS IPAKTUYECKUX 3a7ay;
- BJIAZIETh OCHOBOIIOJIAraloIMMH (PU3NUECKUMHU
HNOHATHAMHU U BEJIMYMHAMU, XapaKTEPU3YIOLINMHU
(u3nueckre nmpoueccsl (CBI3aHHBIMU C
MEXAHUYECKUM JABH)KEHHUEM, B3aMOIEHCTBUEM
TeJ, MeXaHUYECKUMHU KOJIeOaHUSIMU U BOJTHAMU;
aTOMHO-MOJIEKYJIIPHBIM CTPOEHHEM BEILIECTBA,
TEIUIOBBIMH MPOIIECCAMU; AIEKTPUUECKUM U

! VkassIBaroTcs (opMHUpyeMbIe IMYHOCTHBIE M METaNpeMeTHbIe pe3ynbTaThl n3 ®I'OC COO (B mocnenueii pepakmuu ot 12.08.2022) B oTriaronsHo# dopme
? JlucupnnnHapHsie (IPeIMETHEIE) Pe3yIbTaThl YKa3bIBAIOTCA B COOTBETCTBHH C X MOTHBIM nepedreM Bo PI'OC COO (B nocnenneii pegakmun ot 12.08.2022)
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paccMaTpruBACMBIX SABJICHUAX
- BHOCHUTb KOPPCKTHUBLI B ACATCIIbHOCTb, OUCHNBATDH

COOTBETCTBUEC PE3YJIIBTATOB LEIAM, OLICHUBATh PHUCKHU

MOCJIEICTBUM ACATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TIPU PEIICHUU
YKU3HCHHBIX TIPOOJIEM

0) 0a30BbIe HcCIea0BaTeIbLCKHE AeiiCTBHA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEIBCKOM 1
MPOEKTHOM JESATEIbHOCTH, HABBIKAMH Pa3pEIICHUS
pooem;

- BBISIBJISITh IPUYMHHO-CJIEJICTBEHHBIE CBA3U U
aKTyaJIM3UpOBATh 33J1a4uy, BBIIBUTATh THUIIOTE3Y €€

pelICHUd, HAXOAUTb apTYMCHTBI JIAI TOKA3aTCIIbCTBA

CBOHX YTBep)KIleHI/If/'I, 3aaBaThb MapaMCTpul 1
KPUTEPUU PELICHUS;

- AHAJIM3UPOBATH ITOJYUCHHBIC B XOAC PCIICHUA
3a7a4M pe3yNbTaThl, KpUTHUECKH OLIEHUBATH UX
JOCTOBEPHOCTbH, IPOTHO3HPOBATH U3MEHEHUE B
HOBBIX YCJIOBUAX;

- YMETh EPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U
IMPAKTUYCCKYIO o0jacTu KU3HEACATCIIBHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MIpeIMETHBIX o0nacTel;

- BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh
OPUIMHAJIBHBIC IMMOAXOAbl U PCUHICHU A,

- CITIOCOOHOCTh UX HUCII0JIb30BAHUS B
IT0O3HABATEJILHON U COLMAIBHOM IPAKTUKE

MarHUTHBIM MOJISIMHU, SIEKTPUUYECKUM TOKOM,
ANEKTPOMArHUTHBIMH KOJICOAHUSMU U BOJTHAMU;
ONTUYECKUMHU SIBJIICHUSIMHU; KBAHTOBBIMU
SIBJIEHUSIMU, CTPOEHUEM aTOMa U aTOMHOTO s/1pa,
PaAMOaKTUBHOCTBIO); BIAJICTh
OCHOBOITOJIAral0IUMHU aCTPOHOMUYECKUMU
MOHATUSMH, ITO3BOJISIOIIUMH XapaKTepU30BaTh
MPOLECCHI, TPOUCXOISAIINE HA 3BE3/1aX, B
3BE3/IHBIX CHCTEMAaX, B MEKTAIIAKTUYECKOH Cpelie;
JIBUKCHHIE HEOCCHBIX TEJI, IBOJIIOIHIO 3BE3]T U
Bcenennoi;

- BJIAJETh 3aKOHOMEPHOCTSIMU, 3aKOHAMH U
TEOPHAMU (3aKOH BCEMHUPHOTO TAroTeHus, I, Il n
III 3axonbl HbrOTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOIN YHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, IPUHIUIT CYIIEPIIO3ULUN CHIL,
NPUHLUI PABHONPABHOCTU MHEPLUATIBHBIX
CHCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHUIO CTPOCHUS BEILIECTBA, FA30BbIC 3aKOHBI,
IIEPBbIM 3aKOH TEPMOJIMHAMUKY; 3aKOH
COXPAHEHUS JIEKTPUYECKOTO 3apsi/ia, 3aKOH
Kynona, 3akon OMa 1t yyacTka Lemnu, 3aKOH
OmMa y1st TOJTHOM JIEKTPUUYECKOH TETTH, 3aKOH
Jxoyns - JIeHna, 3aK0OH 3JIEKTPOMarHuTHOM
WHAYKIMHU, 3aKOH COXPAaHEHHUs SHEPTUH, 3aKOH
MIPSMOJIMHEMHOTO PACIIPOCTPAHEHHUS CBETA, 3aKOH
OTpaXEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETA;
3aKOH COXPaHEHHUs DJHEPTUM, 3aKOH COXPAHECHUS
WMITYJIbCA, 3aKOH COXPAHEHUS AIEKTPUUECKOTO
3apsa, 3aKOH COXPAHEHUSI MACCOBOTO YMCIIA,
nocrynaTtel bopa, 3aK0OH paIMOaKTUBHOTO
pacnana); yBepeHHOE UCIIOJIb30BaHNE 3aKOHOB U
3aKOHOMEPHOCTEH TTPH aHAIN3e (PU3UIECKUX
SIBJIEHUM U TIPOLIECCOB;



OK 02. Ucnonb30BaTh COBpEMEHHBIE
CpezCTBa MOUCKA, aHAIN3a U
WHTEpIpeTau nHHOpMauu, 1
WH(POPMAIIMOHHBIC TEXHOJIOTUH IS
BBITOJIHEHUS 32124 TPOPECCUOHATTLHON
JeSTEIbHOCTH

B o0J1acTH IEHHOCTH HAYYHOTO TO3HAHMS:

- ¢cpOpPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOW MTPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYP,
CIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B
MOJTMKYJIBTYPHOM MHDE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOM M YU TATEIbCKOMN
KYJIbTYPbI KaK CpEJICTBA B3aUMOJECICTBUS MEKIY
JIFOJIBMH U TIO3HAHUS MUDA;

- OCO3HAHME I[IEHHOCTHU HAYYHOU JeATEeIbHOCTH,
TOTOBHOCTB OCYIIECTBIISITh MPOCKTHYIO U
HCCIEA0BATENbCKYIO AESATEIbHOCTh MHANBUAYAIbHO
Y B TPYIIE;

OBJ1aieHHe YHUBEPCAJTbHBIMH YUeOHBIMU
MO3HABATEJIbHBIMHM JIEHCTBHSIMH

B) padora ¢ uHpopmManuei:

- BJIaJIETh HaBBIKAMU TIOJTy4YCHHS HHPOPMAITIH U3
HWCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIbHO
OCYIIECTBJISTH MOUCK, aHAIN3, CHCTEMATU3AINIO U
WHTEPIPETAINIO HHPOPMAIINH Pa3IHYHbIX BUIOB U
(dhopm mpecTaBIeHus,
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- ¢(hopMUpPOBATh YMEHUS PELIATh PACYETHBIE
3aJ]auu C SBHO 3a/JaHHON (PH3UUECKOM MOJIEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHbBI U IPUHIUIIBL; HA
OCHOBE aHAJIM3a yCJIOBUS 33/1a4M BEIOUPATH
(bu3nYecKyo MOJEIb, BEIACIATh (pU3nyecKue
BEIMYUHBI B (HOPMYJIbI, HEOOXOUMBIE [T €€
pelIeHNs, IPOBOAUTH PacUeThl U OLICHUBATH
PeaTbHOCTh MOIYYEHHOTO 3HAYECHUS (PU3UIECKOM
BEJIMYMHBI; PEIIaTh KAYECTBEHHBIE 3a]a4H,
BBICTpauBasi JIOTMUECKU HEITPOTUBOPEUUBYIO
LENIOYKY PACCYKICHUM C ONIOPON Ha U3yYEHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS
-chopMupoBaTH YMEHHUS YUUTHIBATh IPAHUIIBI
IPUMEHEHUS U3YYEHHBIX (PU3HUECKUX MOJIENIEH:
MaTepuaibHasi TOUKa, MHEPLUAJIbHAs CUCTEMA
OTCYETA, UJCAbHBIN ra3; MOJEIN CTPOCHHUS
ra3oB, JKUJKOCTEH U TBEPBIX TEJI, TOUEUHBII
ANEKTPUYECKUH 3apsi, SAepHas MOJIeNb aToma,
HYKJIOHHAsi MOZIEJIb @aTOMHOTO S7jpa IIPU PELLICHUN
(dbuzmveckux 3am1ay;

- c¢(hopMUpPOBaTh COOCTBEHHYIO MO3UIHIO 110
OTHOIICHUIO K (pU3ndecKoi nH(popMaLnu,
II0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB, YMETh
MCIOJIb30BaTh U(POBHIE TEXHOJIOTUH IS
NIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIVN U
Mpe/icTaBiIeHNs y4eOHOM U HayuyHO-TIONYJISIpHON
UH(POPMALIUK; Pa3BUTh YMEHHSI KPUTHUECKOTO
aHaJIM3a MoJlydaeMoil uHpopmaluu



OK 03. [TnanupoBaTh u
peann30BbIBaTh COOCTBEHHOE
npoeCCHOHATBFHOE B TMYHOCTHOE
pa3BUTHE, TPEAIPUHUMATEIBCKYIO
JesTeIbHOCTh B PO(ECCHOHATILHOM
cdepe, UCTIOB30BaTh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYAIIHIX

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX hopMaTax ¢
y4eTOM Ha3HaueHUs1 HHPOPMAITUU U IIETIECBOU
ayTUTOPHUH, BBIOMpas ONTUMAJIbHYIO (popmy
MIPEJICTABJICHUS U BU3yaTH3aIiH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh
nH(OpMAIINHY, €€ COOTBETCTBHE IPABOBEIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BATh CPe/ICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pelIeHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHMU3aIMOHHBIX 3a]1a4 C COOJII0IEHUEM
TpeOOBaHMI1 )PrOHOMUKH, TEXHUKU O€30TTaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHH s, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€e30I1aCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIITUTHI
nHpopManuu, nHOOPMAITMOHHOM 0€3011aCHOCTH
JUYIHOCTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
-- c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CITOCOOHOCTH OIICHUBATh CUTYAIIHIO W TPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIA/1a B MOCTPOCHHE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISAM U
(wM) IpyruM YjieHaM CeMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOIO MPUHATHUS LIEHHOCTEN
CEMEWHOM )XKM3HU B COOTBETCTBHH C TPATUITUIMHU
HaponoB Poccuu;

OBiajieHne YHMBEPCAJIBLHBIMH PeryisiTHBHBIMHI
AeCTBUAMU:

a) CaMOOpraHu3aIus:
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- BIIaZIeTh OCHOBHBIMU METOJaMH Hay4YHOTO
MTO3HAHUS, HCIIOJIB3YeMbIMH B (PH3UKE: TPOBOIUTH
IpsIMbIE M KOCBEHHbBIE H3MEPEHUS (PU3NUECKUX
BEJTUYHH, BEIOUpask ONTUMAIIBHBIN CII0Cc00
U3MEPEHUS U UCIIOJIb3YS U3BECTHBIE METO/IbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHUI, TPOBOIUTH
UCCIIEJIOBAHHUE 3aBUCUMOCTEHN (PU3NIECKIX
BEJTMYHH C UCTIOJIB30BAHUEM MPSMBIX U3MEPCHHM,
OOBSCHATH MOJTYyYEHHBIE PE3YIbTATHI, UCTIONb3YS
(u3HUYecKre TEOPUH, 3aKOHBI U TIOHSATHUS, H
JIeNIaTh BBIBOJIBI; COOIIOIATh MpaBUiia
0e30macHOTO Tpy/Aa MpH MPOBEACHUHN
WCCIIeIOBaHUH B paMKax y4eOHOTO dKCIIEpUMEHTa
1 y9eOHO-HCCIIeIOBATEIHCKON JIEATETLHOCTH C
WCIOJIb30BaHUEM ITU(POBBIX U3MEPUTEINBHBIX
YCTPOKNCTB U 1a0OPaTOPHOTO 000PYIOBAHNS,



- CaMOCTOSTENIBHO OCYILECTBIATh II03HABATEIBHYIO
NeSITebHOCTb, BBISABIISATH MIPOOJIEMBI, CTABUTH U
(opMyIMpOBaTh COOCTBEHHBIE 331a4YH B
00pa3oBaTeNbHON ACATEIBHOCTU M dKU3HEHHBIX
CUTYalLUsIX;

- CAMOCTOSITEIbHO COCTABIIATH IUIAH PEILICHUS
pOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEAOYTCHUN;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
CTIOCOOCTBOBATH (POPMUPOBAHUIO H MTPOSBICHUIO
LIMPOKOM 3pYAMLIMN B pa3HBIX 00JaCcTAX 3HAHUH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb:

HCIOJIb30BaTh NPUEMbI pedIEKCUH J1J1s1 OLICHKH
CUTYalluH, BbIOOpa BEPHOI'O PELLICHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
IIPUHUMATDH PEUICHUS 110 UX CHUKEHUIO;

B) SMOLMOHAJIbLHBIN HHTEJIEKT,
Npeanoaarammui cpopMUPOBAHHOCTD:
BHYTPEHHEN MOTHBALIMHY, BKJIIFOYAIOLIEH CTpEMIICHUE
K JIOCTHIKEHUIO LIEIIU U YCIIEXY, ONITUMHU3M,
MHHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATDH, UCXOMs U3
CBOUX BO3MOXKHOCTEH;

- SMIIaTUH, BKJIIOYAIOIIENH CIOCOOHOCTh TOHUMATh
SMOLMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATD €TI0
IIPH OCYLIECTBIEHUH KOMMYHHKAINH, CIIOCOOHOCTh
K COYYBCTBUIO U CONEPEIKUBAHUIO;

- COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOIINX
CIOCOOHOCTh BHICTPAUBAaTh OTHOILIEHUS C
JIPYTUMHU JTHOAbMU, 3a00TUTHCSI, IPOSIBIIATH
MHTEpPEC U pa3peniaTb KOH(PIUKTHI
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c(hOpMUPOBAHHOCTH MPEACTABICHUI 0 METOaX
MOJTYYEHUSI HAYYHbIX aCTPOHOMUYECKUX 3HAHUM



OK 04. DddextuBHO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

OK 05. OcymiecTBiATh YCTHYIO U
MMMUCbMEHHYI0 KOMMYHHUKAIMIO Ha
rOCyJIapCTBEHHOM sA3bIKe Poccuiickon
denepanuu ¢ yae€ToM 0COOCHHOCTEH

- TOTOBHOCTBb K CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTH - OBJIaJICTh YMCHUSAMU pa60TaTB B I'pYIIIIC C

U CaMOOIIPE/IEIICHUIO; BBITIOJITHEHUEM PA3JTMYHBIX COLUATBHBIX POJICH,
-OBJIa/ICHHE HAaBbIKaMHU y4eOHO-HCCIIE0BATEIbCKOM, | IUIAHUPOBATH PabOTy IPYMIIbI, PAlMOHATIBHO
MIPOEKTHOMN U COLIUATILHOMN JESTEIbHOCTH; pacrpeienarh 1eaTeIbHOCTh B HECTaHJaPTHBIX
Ogi1ageHne yHHBepPCAJIbHbIMH CUTYaIUsX, aIEKBATHO OLIEHUBATh BKJIAJ KaXKIOTO
KOMMYHUKATHBHBIMU JICHCTBUAMM: Y3 YYaCTHUKOB T'PYIIIHI B PEIICHHUE

0) coBMecTHasl 1eSITeJIbHOCTD. paccmatpuBaeMoil mpoOaemMbl

- IOHUMAThb U UCIIOJIb30BATh IPCUMYILICCTBA
KOMAaH/IHOW ¥ WHIUBUYyaJIbHOW PabOTHI;

- IPUHUMATh LCIIN COBMECTHOH ACATCIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS 11O €€
JIOCTIDKCHHIO: COCTaBIATH IUIAH JICHCTBHIA,
pacnpenenarb pojik ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSIX
peanbHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYHICCTBJIATHL HO3UTUBHOC CTPATCTUUCCKOC
MMOBCACHHUEC B PA3JINYHBIX CUTyallUIX, ITPOSABJIATH
TBOPYECTBO U BOOOpaKEeHHUE, ObITh MHUIIMATUBHBIM
OBJjajieHHe YHUBEPCAIbHBIMU PEryJsiTHBHBIMU
JEeUCTBUSIMM:

') NPUHATHE ce0sT M APYIrUX JIOAeii:

- IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX JIOACH
MIPY aHAJIM3€ PE3YJIbTATOB JESITEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO APYIUX JIOJEH Ha
OIHOKU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU
JIPYroro 4ejioBeKa

B o01acTH 3cTeTHYECKOr0 BOCIIUTAHUSA: - copMHUpOBATH YMEHUS PACTIO3HABATH

- 3CTETUYECKOE OTHOLLIEHUE K MUPY, BKItOUast (usnueckue sBIeHUS (IPOLIECCHI) U OOBICHITH HX
ACTETUKY ObITA, HAYYHOTO U TEXHUIECKOTO Ha OCHOBE M3YYECHHBIX 3aKOHOB: PABHOMEPHOE H
TBOPYECTBA, CIIOPTa, TPY/Aa U OOIIECTBEHHBIX PaBHOYCKOPEHHOE MPSMOIMHENHOE JIBHKEHHE,
OTHOIIICHUI; CBOOOJTHOE TAICHHUE TEJI, ABUKEHUE TIO
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COOUAJIIBHOI'O U KYJIbTYPHOI'O
KOHTCKCTa

OK 07. ConeiicTBOBaTh COXPaHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepekeHHI0, TIPUMEHSITh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHIUIIBI OEPEXKIINBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIECTBOBAThH B UPE3BbIYANHBIX

- CIIOCOOHOCTh BOCIIPUHUMATD PA3JIMYHBIC BUBI
HCKYCCTBA, Tpaaulluh U TBOPUCCTBO CBOCTO U
JIPYTUX HAPOAOB, ONIYIIATh YMOITMOHAILHOE
BO3/ICMCTBUE UCKYCCTBA;

- YOSXKICHHOCTh B 3HAYUMOCTH JIJIsl TUYHOCTH U
o0IIecTBa OTEUECTBEHHOTO M MUPOBOT'O UCKYCCTBA,
ATHUYECKHUX KYJIbTYPHBIX TPAAUIIUN U HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQ)KEHUIO B Pa3HBIX BHJIaX
HUCKYCCTBA, CTPEMIICHUE NIPOSABIIATE Ka4yeCcTBa
TBOPYECKOU JINYHOCTH;

OBJjajieHHe YHUBEPCAIbHBIMU
KOMMYHUKATHBHBIMU JIEICTBUAMM:

a) o0ueHue:

- OCYIIECTBIJIATh KOMMYHHUKAIIUU BO BCeX chepax
JKHA3HU,

- pacrio3HaBaTh HEBEpOAIbHBIC CPEICTBA OOIICHUS,
IIOHHUMAaTh 3HAYCHHUEC COIIMAJIbHBIX 3HAKOB,
pacno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX
CUTYaIlui ¥ cMAT4aTh KOH(IUKTHI,

- Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB

B o01acTH 3K0JI0rHYECKOT0 BOCITUTAHMSA:

- c(hopMHPOBAHHOCTH HKOJIOTUUYECKOUN KYIbTYPHI,
MMOHMMAaHHUE BIMSHUS COLUATBHO-2KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOAHON U COLIMATBLHON
Cpelbl, 0OCO3HaHUE TI00aTBbHOTO XapaKTepa
9KOJIOTUYECKHX MPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBJIECHUE ACHCTBUN B
OKpY>KaloIleH cpelie Ha OCHOBE 3HAHUS LIeJIeH
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OKPYKHOCTH, UHEPIHS, B3aUMOJICHCTBHUE Tell,
KosebaTeabHOe IBUKEHUE, PE30HAHC, BOJIHOBOE
nBwkeHue; nuddysus, 6poyHOBCKOE IBHKCHHE,
CTPOEHUE KUAKOCTEH 1 TBEPABIX Tell, U3MEHEHHE
o0beMa TeJ1 IpHu HarpeBaHUM (OXJIAXKICHHUH ),
TETJIOBOE paBHOBECHE, HCTIAPEHUE, KOH/ICHC CAIIHS,
IUIaBJIEHUE, KPUCTANIN3AlINs, KUIIEHHUE,
BJIQKHOCTB BO3/1yXa, CBSA3b CPEIHEH
KUHETUYECKOW SHEPTUH TEIJIOBOTO ABMKECHUS
MOJIEKYJI ¢ a0COJIFOTHOM TEMITEPaTypOi,
MOBBIIICHHE JAaBJICHUS ra3a IPU €ro HarpeBaHUU B
3aKpBITOM COCYJI€, CBSI3b MEX/TY IMapaMeTpaMu
COCTOSTHUS Ta3a B U30IPOLIECCax; dICKTPU3AIIHS
TEJI, B3AUMOJICHCTBHUE 3apsA0B, HATPEBaHHUE
IPOBOIHHMKA C TOKOM, B3aMOJICHCTBHE
MarHuTOB, JICKTPOMAarHUTHAS MHTYKIIHS,
JeiicTBIe MarHUTHOTO TOJIsl HA TPOBOJIHUK C
TOKOM M JIBHKYIIIUHCS 3apsif, SJIEKTPOMarHUTHBIE
KOJICOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaXKEeHHUE,
npesioMmiIeHne, HHTepdepeHLns, TUPpaKIus U
HOJISIpU3aIUS CBETa, TUCTIEPCHS CBETA;
(dhoTornexkTpuueckuii 3QpeKT, CBeToBOE
JlaBJieHNEe, BOSHUKHOBEHUE JTMHEWYATOr0 CIIEKTPa
aToMma BOJOPO/a, ECTECTBEHHAsI U HCKYCCTBEHHAs
pPaiiOaKTUBHOCTD

- c¢(hopMUPOBATh YMEHUS IPUMEHSTh OJTY4YEHHBIE
3HAHUS TSI OOBSICHEHHUS YCIIOBUH MPOTEKAHMS
(u3MUECKUX SBICHUN B IPUPOJIC U IS TIPUHSATHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON KU3HU
Ui o0ecrieyeHns 6e30MacHOCTH MpH 00paleHUH
¢ OBITOBBIMU MPUOOpPAMU M TEXHUUYECKUMHU
YCTPONCTBaMHU, COXpaHEHHUs 37I0POBbS U
COOJTFOJICHHSI HOPM SKOJIOTUIECKOTO TIOBECHHUS B



CUTyalluAX

YCTOWUYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUATHE ICUCTBUINA, IPUHOCSIINX BPE
OKpY>Karolleu cpee;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUSITHBIE
3KOJIOTMUYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JIEWCTBUI, IPEIOTBPALLATh HX;

- pacUIMpPEHME OIbITA ACSATEIBHOCTH 3KOJIOTNYECKON
HANpPaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U COLUATIBHOM
JIEATEIIbHOCTH
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OKpy’Karollel cpesie; HOHUMaHHe He00X0AUMMOCTH
MPUMEHEHHSI JOCTHXKEHUH (PU3MKH U TEXHOJIOTHIA
JUIS PaliMOHAIBHOIO IPUPOIOIOIb30BAHUS



2. CTpyKTypa U cojep:kaHue 0011e00pa3oBaTeIbLHONH JUCITUNIIMHBI

2.1 O0beM TUCHUIIMHBI M BBl Y4eOHO# padoThl

Buna yueonoii O0BeM B
padoThbI yacax
O0bem o0pa3oBaTeIbHOI TPOrPpaMMBbI 168
AUCHUTLINHBI

1. OcHoBHOE coaep:xkaHue 80
BT. 4.:
TeopeTudyeckoe oOyueHue 58
nmabopaTopHbIE 3aHATHS 10
KOHTPOJIbHBIC PaOOTHI 12
2. IIpodeccnoHAILHO-OPHUEHTHPOBAHHOE 88
cojiep:kaHue
BT. U..
TeopeTudyeckoe oOyueHue 64
1a00paTOPHBIC 3aHATHS 24
IIpome:xyTouHasi arTecTanus (IK3aMeH)
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2.2. TemaTu4yeckuii IJIaH U coiep:KaHue JUCHUIIMHBI «DU3UKAY

HaumenoBaHue Conep:xanue yueOHOro MaTepuasa, JJabopaTopHblie U ®opmupye | Hanpasiien
pa3aesioB H TeM NMPaKTH4eCKHe padoThl, HHAMBUAYAJIbHBIN NPOEKT ?{g:(fr Mble usl
(ecnu npedycmompennt) oo0uue n BOCIIUTATE
npogeccuo bHOM
HAJIbHbIE padoThI
KOMII
eTeHI
UM
1 2 3 4 5
BBenenmue. Coaep:xxaHnue yueOHOT0 MaTepuaJia: 2 OK03 VIP2.3;JIPA.1
®usuka u MeToabl | Ou3uka — (QyHIaMeHTalbHAs Hayka O Opupoje. EcTecTBEHHO-HAYYHBI METOH OK05 |IP4.2;JIP5
HAY4YHOIrO IMO3HAHMSA | [103HAHUS, €M0 BO3MOXKHOCTU W TPAHULbl PUMEHUMOCTH. DKCIIEPUMEHT U TEOpUS] VIP 6; JIP 7
B TIpoIecce TMO3HAaHWS Tpupoabl. MopaenupoBaHue (PU3NYECKUX SBICHUH H VIP 8.1; JIP 8.2
npoiieccoB. Ponb skcnepuMeHTa M TEOPUM B TIPOILIECCE TMO3HAHUS IMPUPOJIBL. VIP 10.1;
®usnyeckas  BenuunHa.  PU3MYECKHE  3aKOHBI.  ['paHMIBl  TPUMEHHMOCTH VIP 10.2
¢u3nueckux 3akoHOB M Teopuid. [IpuHuun coorBercTBus. [loHATHE O PU3HUECKOH VIP 13,
kapTuHe wmupa. IlorpemHocTn wu3MepeHUd (U3MUECKUX BEIHYUH. 3HAYEHUE JIP 16,
¢uzuku npu oceoenuu npogheccuii CI10 u cneyuanvnocmeii cro* JIP 18 - 23
Pa3nea 1. Mexanuka 12 OK 01 VIP2.3;JIPA.1
Tema 1.1 Copepxanue y4eOHOro MmarepuaJia: 2 OKO02 Ip4.2;JIP5
OCHOBBI Mexannueckoe IBWXKEHHWE W ero BUAbL. MatepuanbHas Touka. CKanapHole u OK04 |7p 6;JIP7
KMHEMATHKH 6eKmopHnvle  (Quzuueckue - 6eIUYUHDL. OTHOCUTEIBHOCTD MEXAHNYECKOTO) OKO05 |;7p 8.1; JIP 8.2
newkeHus. Cucrema otcdera. [Ipuniun otHOocuTensHOCTH ['amuies. CrocoObl OK 07 VIP 10.1;
onucanuss  JBwxkeHusA.  Tpaekropus. Ilyre. Ilepememenne. PaBHOMepHOE VIP 10.2
npsiMOJIMHEHOe ABMkeHUe. CKOpoCTh. YpaBHEHHE IBWKEHUA. MrHOBEHHass W VIP 13;
cpenHsisi ckopocTd. YckopeHue. llpsimonuHelHOe MJBUXKEHUE C TOCTOSHHBIM| VIP 16,
ycKopeHueM. JIBmKeHHe C TIOCTOSIHHBIM YCKOPEHHEM CBOOOJHOTO TaJcHUSI. JIP 18 - 23
PaBHOMEpHOE  NBIDKEHME TOYKHM IO  OKPY)XHOCTH, YIJIOBasi  CKOPOCTb.
IlenTpocTpemutensHoe yckopenne. Knnemarrka abCcoIOTHO TBEPIOTO Tea
Tema 1.2 Copaepxxanue yueOHOro MaTepuaJia: 4 VIP 2.3; JIPA.1

3
Ilpogheccuonanvho opuenmuposannsle 31eMeHM bl COOEPHCAHUA 8b1OETIEHBL KYPCUBOM
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OcHOBBI JUHAMUKH

OcuoBHag 3agadya quaaMuki. Cuima. Macca. 3akodbl Mexanuku Herorona. CHiisl B

VIP 4.2; JIP 5

npupozne. CWila THKECTH M CUJIa BCEMUPHOIO TATOTEHHUs. 3aKOH BCEMHMPHOTO VIP 6; JIP 7
Tarotenus. IlepBas Kocmuueckas CKOpPOCTh. JIBWXKEHHME IJIaHET W MAalbIX Tel VIP 8.1; JIP 8.2
Conneunoii cuctemsl. Bec.HeBecomocTs. Cuibl ynpyroctu. Cuiel mpenus VP 10.1;
VIP 10.2
VIP 13;
VIP 16,
VIP 18 - 23
Tema 1.3 Copepxxanue yueOHOro MarepuaJia: 4 VIP 2.3; JIPA.1
3akonbl coxpanenusi| iMnynsc Tenma. Mmnynsc cuiibl. 3aKOH COXpaHEHHMs uMmynbca. PeakTuBHOE VIP 4.2; JIP 5
BMeXaHHKe nBwkeHue. Mexanuueckaa padoma u mownocms. Kunemuueckaa 3nepus. VIP 6; JIP 7
Ilomenyuanvnana snepeus. 3aKOH COXpAHEHUA MmexaHuueckou 3nepeuu. Pabora JIP 8.1; JIP 8.2
CHIIBI TSDKECTH M CWIIbl ynpyroctd. KoHcepBaTuBHble cuibl. Ilpumenenue 3aKkonoe VP 10.1;
coxpanenusn. VIConb30BaHHE 3aKOHOB MEXAHUKH JUIsi OOBSICHEHHS JBUXKCHUS VP 10.2
HEOCCHBIX TeN W Ul Pa3sBUTHS KOCMHUYECKHMX HCCIEIOBAaHMN, T'PAHUIIBI /IP 13;
NPUMEHUMOCTH  KJIACCHYECKOW  MexaHuku. [IIpakmuueckoe  npumenenue g}f; }g 23
Qusuueckux 3HAHUIL 6 NOGCEOHESHOU JHCUZHU ON1A UCNONBL306AHUA NPOCHBIX
MEXAHU3Z MO8, UHCIMPYMEHM 08, MPAHCHOPHHBIX CPEOCNE
Pewienue 3a0au c npogpeccuonanvnoil nanpagiennocmosio no pazoeny «Mexanuxay 2
Paznen 2. MoJiekyasipHasi pu3uKa 4 TEPMOANHAMHUKA 34 OKO01 VIP23;JIPAl
Tema 2.1 Copepxxanue yueOHOro MaTepuaJia: 6 OK02 VIP4.2;JIP5
OcHoBBI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKON Teopuu. Pasmepbl m macca OK03 VIPG6;JIP7
MOJIEKYJISIPHO MOJIEKYJT M aTOMOB. BpoyHoBckoe aBrkenne. CUIIbI M DHEPTHUS MEKMOJIEKYJIIPHOTO OK 04 VIP8.1;JIP8.2
- KHHeTHYeCKOM | B3anMmoseiicTBus. CTpoeHHne ra3000pa3HbIX, KHUIKAX W TBEPABIX Tel. VjeanbHbIi ok o5 VIP10.1;
TeOPUH ra3. [laBmenme raza. OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHYECKOW TEOPUH oko7 IP102
razoB. TemmepaTtypa u ee u3MepeHue. AOCONIOTHBIA HYyNIb TeMIepaTyphl. /IP 13;
TepmoauaamMuveckass Imkana Temrmeparypbl. Temmeparypa 3Be3n. Ckopocta gﬁ %g 93
IBYDKEHUSI MOJIEKYJ U UX M3MEpEHME. Ypagnenue cocmoanus udeanvhoz2o 2asza.
N3onpouecce! u ux rpapuku. I'azoevie 3akonvi. Monapuasn 2a308aa nocmoannan
Pewienue 3a0au c npogpeccuonanvHoii HANPagIEHHOCMbIO 2
JlabopaTopHble 3aHSITHSI: 2

Jlabopamopnas paboma Nel. VI3ydeHne 0JHOTO U3 H30IPOIECCOB
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Tema 2.2
OcHOBBI
TEePMOAMHAMUKHI

Coaep:xaHue yueOHOT0 MaTepuaJia:

BuyTpenHnss sHeprusi cucreMbl. BHyTpeHHsIsl sHeprusi ujeaibHoro raza. Padoma u
menaoma Kax opmet nepedauu Inepeuu. Tennoemkocmsv. Yoenvnaa
mennoemkocmsy. KonmmduecTBo TEIUIOTHL. Ypageuenue mennoseozo 6ananca. 1lepsoe
Hayvajio TepMOJMHAMHKH. AnmabaTHBIN mporecc. Bropoe Hadano TepMOIWHAMHKH.
Ilpunyun oOeiicmeus mennoeou mawunvl. Tennoevie oOeuzamenu. KIIJ[
mennoeozo osuzamens. Xon00unvuvle mawiunpl. OXpaHa npupozbl

Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO

N

Tema 2.3
ArperatHbie
COCTOSIHUSI BEIeCTBA
u (a3oBbie
nepexoasnl

Conep:xaHue y4eGHOT0 MaTepuaJa:

Wcnapenne u xoHneHcanus. HacbllieHHBIN nap U €ro cBoiicTBa. Aéconromunas u
OMHOCUMENbHAA 61ANCHOCHb 6030yxa. 1IpuOopsl [UIsl ONpenenaeHus] BIaKHOCTU
Bo3nyxa. Touka pocel. Kunenue. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT J1aBJICHUS.
Kputnueckoe cocrtosiHue BemiectBa. Ilepezpemutii nap u e2o ucnoniv3oeanue 6
mexHuKe. XapaKTEPUCTUKA KUJKOTO COCTOSIHUSA BemecTtBa. [10BEpXHOCTHBINA CIION
JKUJKOCTU. DHEPrusi MOBEPXHOCTHOrO ciios. bmkuuil nopsaok. Iloeepxnocmuoe
namsaxycenue. Cmauusanue. fenenus na zpanuye HcUOKOCMU ¢ MEEPObLIM MEIOM.
Kanwuisspuele  sBneHus. XapakTEepUCTHKAa TBEPAOTO  COCTOSHMS — BEIIECTBA.
Kpucrannmueckue u amopdHble Tena. Ynpyrue cBOHCTBa TBepAbIX Tell. 3akoH I'yka.
Mexannueckue cBOWCTBa TBepabIX Tell. I[lnmactudeckas (ocrarouHasi) aedopmarus.
Tennoeoe pacuiupenue meepovix men u ryncuokocmeil. Koygppuyuenm nuneiinozo
pacuwupenua. Korgpguyuenm o00vémnozo pacwupenus. Yuem pacwiupenus 6
mexnuke. Ilnaénenue. Yoenvnaa mennoma naaeénenusa. Kpucrammmsanus.
Ilpakmuueckoe npumenenue 6 NOGCEOHEEHOU MNCU3HU (U3UYECKUX 3HAHUIL O
c60ICcmeax 2a3086, HeuoOKocmeil u meepovix men

Pewienue 3a0au ¢ npogheccuonanbhoil HanPagIeHHOCMbI0

JlabopaTopHble 3aHATHSA:

Vlabopamopnas paboma Ne2 Onpedenenue enaxcuocmu 6030yxa.
Vlabopamopnas padboma Ne3 Onpeodenenue KolIghghpuyuenma nogepxHocmmnozo
HaAMANCEHUA HCUOKOCIU

N

Kontpoabnas padora Nel «MonekynsipHas GU3MKa U TEPMOAMHAMHUKA)

Pa3ned 3. DiekTpoamHaMuKa

68

Tema 3.1

\ Conep:kanue y4eOHOT0 MaTepuaJia:

10

OK 01
OK 02

VIP 2.3; JIP4.1
VIP 4.2; JIP 5
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dJleKTpUYECcKoe
noJie

Inekmpuueckue  3apadpl.  DIEMEHTAPHBIA  DAJIEKTPUYECKUNA  3apsii.  3aKOH
coxpanenun 3apaoa. 3akon Kynona. Dnexrpudeckas MOCTOSTHHAS. DJIEKTPUUYECKOE
nosie. HanpspkeHHOCTh  AJIEKTpUYECKOro mojs. [IpuHOMI Cyneprno3uuuu  IMOJIEH.
IlIposoonuku ¢ rnexkmpuueckom none. /[luznekmpuxu 6 31eKmMPUYECKOM noJle.
Honapuzayus ournekmpuxoe. Pabora cun snekrpocrarndyeckoro mojs. [lorenuann.
Paznocmv nomenyuanos. Ceaszp mexncoy HANPAHCEHHOCMbIO U  PA3HOCHBIO
nOMeHUuanNoe  INEKMpPUYecKoz0  NoJs. Inekmpoemrocme. Eounuuywi
anekmpoemkocmu. Konoencamopwi. Coedunenue kKonoencamopos 6 Oamapero.
DHepeusa  3apaAdsCEHHO20  KOHOeHcamopa. JHEPrusi  dICKTPUUECKOIo  IOJIS.
Ilpumenenue konoencamopos

Pewenue 3a0au ¢ npogheccuonanbHoli HanPaAGIEHHOCHbIO

JlabopaTopHble 3aHATHUS:
Jlabopamopuasa paboma Ned. Onpeoenenue IneKmpuuecKoii eMKocmu
KOHOeHcamopoe

Tema 3.2
3aKOHBI
NOCTOSAHHOIOTOKA

Conep:xaHue y4eGHOT0 MaTepuaJa:

VYcnoBus, HeOOXOAUMBIE JIJIs1 BOSHUKHOBEHHUS U TIOICP KAHUS DIEKTPUIECKOTO TOKA.
Cuiia Toka U MJIOTHOCTh TOKA. 3akon Oma 0na yywacmka yenu. 3a6UCUMOCHD
IIEKMPUUECKO20 CONPOMUGIEHUA Om mamepuanda, OJAUHbL U HI0WAoU
nonepeuno20 - ceyeHus - NPOBOOHUKA.  3ABUCUMOCHbL  INEKMPUYECKOZ0
CONpOMUGIEHUA  NPOBOOHUKOE  OmM  MeEMnepamypol. Temnepamypnuit
Ko3hpuyuenm conpomuenenun. Ceepxnposooumocms. Paboma u mowynocmo
nocmoannozo moka. Tennosoe oeiicmeue moka. 3axon [ncoyna—J/lenuya.
dnexkmpoosusrcywiana cuna ucmoyHuka moka. 3akon Oma 014 nOAHOU Uenu.
dnexmpuueckue uyenu. Ilapannenvnoe u nociedosamenvhoe coeOuHenue
npoeoonukos. 3akouvt Kupxzogpa ona y3zna. Coedunenue ucmouyHUKOS
INeKmpu4ecKoil Inepzuu ¢ bamapero

10

Pewenue 3a0au c npogheccuonanvnoii HanpasneHHoOCmovio

o

JlabopaTopHble 3aHATHS:

Jlabopamopuasa paboma Ne5 Onpeoenenue yoenvnozo conpomugienus
npoeéooHuKa.

Jlabopamopnasa pavoma Ne6 Onpeodenenue mepmuueckozo KoIgpgpuuyuenma

CORpOmMue1eHuA Mmeou.

NN DNDN

OK 03
OK 04
OK 05
OK 07

VIP 6; JIP 7
VIP 8.1; JIP 8.2
VIP 10.1;

VIP 10.2

VIP 13;

VIP 16,

VIP 18 - 23
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Jlabopamopnas paooma Ne7 Hzmepenue 3/]C u enympennezo conpomuenenus

UCMOYHUKA MOKA. 2
Jlabopamopnas paooma Ne8 H3yuenue 3aKono06 nocnedosameibHo2o u
napanienbHo2o coeOuHEeHUuil RPOEOOHUKOG.
Jlabopamopnan paooma Ne9 Hccneoosanue 3asucumocmu MOUWHOCMU 1AMRbL
HAKAIUGAHUA OM HARPANCEHUA HA €€ 3aXNCUMAX.
Jlabopamopnas pavoma Nel() Onpeodenenue KII/[ nekmponiumku
Koutpoabnas padora Ne2 «Dnekrpuueckoe moJie. 3aKOHbI TOCTOSTHHOTO TOKay 2
Tema 3.3 Copepxxanue y4eOHOro MmarepuaJa: 6
DyleKTPpUYeCKUH | DIEKTPUUYECKUM TOK B METaJJIaX, B JIEKTPOJUTAX, Ta3ax, B BAKyyMe. neKmpoaus.
TOK BPa3JM4YHbIX | 3akon Inekmponusza @Dapades. Inekmpoxumuueckuil 3Ixeueanenm. Buowi
cpenax 2a306vix pazpaoos. TepmoanekTpoHHas smuccus. [1nazma. Inexkmpuueckuii mok 6
noaynposoonukax. CoOCTBEHHass W TPUMECHas MPOBOAUMOCTU. P-n mepexon.
Ilpumenenue nonynposoonuxos. Illonynpoeoonurosvie npubopui
Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO 2
JlabopaTopHble 3aHATHS:
Jlabopamopnas pavoma Nell Onpedenenue IneKmpoxumuuecko2o IK6UBAIEHMA 2
meou
Tema 3.4 Copepxanue y4eOHOro MarepuaJa:
MarnuTHoe nojie | Bektop HMHAYKIMHM MarHutHoro mnoss. HanpsbkeHHOCTh MarHMUTHOTO — MOJIS. 4
JlelicTBU€ MarHMTHOIO TMOJII HA MPAMOJUHEHHBIA MPOBOJHUK C TOKOM.
B3aumopeiictBue TokoB. Cuna Amnepa. Ilpumenenue cunvt Amnepa. MarHuTHBIM
notok. PaboTa mo mnepemenieHut0 NpOBOAHMKA C TOKOM B MAarHUTHOM IIOJE.
JlelicTBMEe MarHUTHOTO MOJSl HA ABWOKyIuiics 3apsia. Cuna Jlopenua. Ilpumenenue
cunvt Jlopenya. OrnpeneneHue yaenbHoro 3apsina. Macnummusie ceolicmea
eewecmea. Maznumnan nponuyaemocmsy. CoHedHasi aKTUBHOCTh U €€ BIIMSHUE
Ha 3eMit0. MarnuTHble Oypu
Pewenue 3a0au ¢ npogheccuonanvHoil HANPAGIEHHOCMbIO 2
Tema 3.5 Conep:xaHue yueOHOT0o MaTepuaJia: 4
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DJIeKTPOMarHu
THasi MHIYKIUS

Henenue  Inekmpomaznumnoit  undykyuu. llpaBmio  Jlenma.  3akoH
AJIEKTPOMATHUTHON UHAYKIIUU. Buxpesoe rnexkmpuueckoe none. 3J1C MHAYKIIUU B
JBIKYLUIUXCS NpOBOAHUKAX. Henenue camoundykyuu. HHOYyKmugHocmo.
DHepeus MAZHUMHO20 NOAA MOKA.

B3anMocBs3b 2JIEKTPUUECKUX M MATHUTHBIX MOJIEH. DIEKTPOMArHUTHOE T0JIe

Pewenue 3a0au ¢ npogheccuonanbHoil HaANPAaAG1eHHOCMbIO

JlabopaTopHble 3aHATHS:
Jlabopamopuasa paboma Nel2 H3yuenue agnenusn 3.1eKmpoMacHUmMHOU UHOYKYUU

KonTpoJsbHnas pador

a Ne3 «MarnuTHOe€ noje. DIeKTpOMarHUTHAsI UHIYKLIHS

Paznen 4. Kosie0anus v BOJHBI

Tema 4.1

Conep:xanue yueOHOIo MaTepuaJia:

MexaHnnyecKue
KoJIe0aHus U
BOJIHBI

KonebarenpHoe JIBIKEHUE. lMapmonnueckue KoJieOaHusl. CBoOopHbIE
MexaHudeckue konebanus. [IpeBpaienue sHepruu npu KoiaeOaTeIbHOM JBHKECHUH.
CBoOoaHBIE 3aTyXarollue MEXaHW4YecKue KojebaHus. MareMaTuuecKuil MasTHHK.
[IpyxuHHBIA MasSTHUK. BeIHYXJICHHbIC MeXaHU4eCcKue Kosiebanus. Pe3onaHc.

HonepeqHHe U TPOAOJIbHBIC BOJIHBI. XapaKTepI/ICTI/IKI/I BOJIHBI. 3BYKOBLIC BOJIHBI.

VbTpa3ByK U €ro NpUMEHEHUE

Tema 4.2
JIeKTPOMArHUT
HbIEKO0JIe0aHu s
H BOJIHBI

Conep:xaHue yueOHOTro MaTepuasa:

CBoOOHBIE  DNEKTpOMarHUTHbIE — KojeOaHus. IlpeBpamieHune  sHepruu B
koJnebaTtenibHOM KoHType. ®Dopmyna Tomcona. 3aryxaroiiue 3JeKTpOMarHUTHBIC
KojeOaHus.  ['eHeparop  He3aTyXaloUMX  AJEKTPOMArHUTHBIX  KoseOaHUIl.
Boinyxkaennsle anexktpudeckue Kosebanus. Ilepemenmnwviii mok. I'enepamop
nepemenno2o moka. Emxkocmuoe u undykmuenoe conpomugieHus nepemennozo
moka. Axmuenoe conpomuenenue. 3akon Oma 014 INEeKMPUUECKOU yenu
nepemenno2o moka. Paboma u mownocmev nepemennozo moka. Pezonanc e
anekmpuyeckoit  uenu. Tpaucpopmamopwi. Toku evicokoit uacmomel.
Ilonyuenue, nepedaua u pacnpedenenue rneKmpoinepzuu. DIEKTPOMATHUTHOE
Mmojie Kak oOcCOOBI BHJ MaTepwH. OJEKTpOMarHuTHbIE BOJHBL ~(CBOWCTBa
ANEKTPOMArHUTHBIX BONH. Bubpatop [I'epuia. OTKpeITEIA  KOJEOATENBHBIHN
koHTyp. M3oOperenue pamuo A.C.Ilomoeim. [TonsiTHe 0 paguocBsszu. [IpuHImm
paauocBsizu. [I[puMeHeHne 3eKTPOMarHuTHbIX BOJIH

OK 01
OK 02
OK 04
OK 05
OK 07

VIP 2.3; JIP4.1
VIP 4.2; JIP 5
VIP 6; JIP 7
VIP 8.1; JIP 8.2
VIP 10.1;

VIP 10.2

VIP 13;

VIP 16,

VIP 18 - 23

Pewienue 3a0au c npogpeccuonanbHoll HANPAGIEHHOCHbIO
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JlaGopaTopHble 3aHATHS:
Jlabopamopuasa paooma Nel3 H3zyuenue pabomuvl mpancghopmamopa

Konrpoabsnas padora Ne 4 «KoneGaHus 1 BOJHBI»

Pa3zgea 5. Onruka

20

Tema 5.1
IIpupoaa cBera

Conep:kanue y4eOHOT0o MaTepuaJia:

Toueunblil UCTOUHMK cBeTa. CKOPOCTh paCIpOCTPaHEHUsI CBETA. 3AKOHBI OTPaXKEHUS
u npenomiieHus: cera. ConHeuHble W JIyHHblE 3aTMeHus. [lpunnun Irolirenca.
[Tomnoe otpaxenue. Jlunszel. [locTpoenue wuzoOpakenus B JsmH3ax. Dopmyna
TOHKOM JIMH3bl. YBeIMUeHUe JMH3bL [71a3 Kak onTuueckas cucreMa. OnTudeckue
npuOopsl. Teneckonsl. Cuna céema. Oceeuyénnocmy. 3aKOHbL 0CEEUICHHOCHU

Pewenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCMbIO

JlabopaTopHble 3aHATHS:
Jlabopamopuasa paboma Neld Onpenenenue nokasaress IPEIOMICHHUS CTEKIIa

OK 01
OK 02
OK 04
OK 05

VIP 2.3; JIP4.1
VIP 4.2; JIP 5
VIP 6; JIP 7
VIP 8.1; JIP 8.2
VIP 10.1;

VIP 10.2

VIP 13;

VIP 16,

VIP 18 - 23

Tema 5.2
BoJsiHoBble
CBOMiCTBacBeTa

Conep:kaHue y4eGHOT0 MaTepuaJa:

Wntepdepenus cBera. KorepeHTHOCTh cBeTOBBbIX Jyded. HHTepdepeHuus B
ToHKMX IuleHKax. Konbua HeroTona. Mcnone3oBaHnue mHTephepeHIMH B HayKe U
texHuke. Judpaxkmus cBera. Judpakuus Ha Ienu B MapajuleibHBIX Jydax.
Hudpakiuonnas pemerka. [lonstue o rosnorpaduu. Ilonspuzanus monepevyHbIX
BoJiH. [lonmsapusanus csera. [[BoriHoe mydenpenomiienue. lomsipounnst. ducnepcust
cBeta. Buael uznyuyenuil. Bunel cnektpoB. Crnektpel ucnyckanus. CrexTpsl
norjomeHuss.  CnektpanbHbli  aHanu3.  CHekTpanbHble — KJIACChl  3BE3I.
YasTpaduoneroBoe uznyuenue. MudpakpacHoe uznydenue. PEHTTeHOBCKUE JTydH.
Nx npupona u cBoiictsa. IlIkana 351eKTpOMarHUTHEIX U3JTy4E€HUN

JlaGopaTopHble 3aHATHSA:
Jlabopamopnasa padoma Nel5 OnpeneneHue AIUHBI CBETOBOW BOJIHBI C TOMOIIBIO
TUGPAKIIMOHHOMN PEeIIeTKH.
Jlabopamopnas paboma Nel6 HabnioneHue CIUTONTHOTO U IMHEHYATOTO CIIEKTPOB

KonTtpoabnas padora Ne 5 «Ontukay»

Tema 5.3
CrnenuajbHasi
Teopus
OTHOCHTEJIHHOCTH

JIBr>KeHHE cO CKOpOCTBIO cBeTa. [locTynarsl TEOPUU OTHOCUTEIBLHOCTH U
CIIEICTBUS U3 HUX./IHBapMaHTHOCTb MOZyJIsl CKOPOCTH CBETA B BaKyyMe. DHEPIUs
nokosi. CBsI3b MacChl U SHEPTUU CBOOOIHOM YaCTUIIBI. DJIEMEHTHI PENIITUBUCTCKOM
JUHAMUKHU
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Paznen 6. KBanToBasi pusuka 10
Tema 6.1 Copaepxxanue y4eOHOro MarepuaJia: 4 OKO01 VIP23;JIPA.l
KBanToBasi onTuka | Kpantoas runotesa Ilnanka. Temosoe usnyuenue. KophmycKysspHO-BOJHOBOM OK02 VIP4.2;JIP5
nyamusMm. @DoTonsl. I'mnoresa e bBpoiias o BOJNHOBBIX CBOMCTBAaX YacTHIL. OK 04 VIP6;JIP7
CootHomienne HeonpeaeneHHocrerd I'eiizenOepra. JlaBineHnue cBera. XUMHUYECKOE OKO05 IP8.1;J/IP8.2
neiictue csera. Omnpitel ILH. Jlebenera u H.M. BaBunosa. ®omosgpgpexm. oK o7 IP10.1
Ypasuenue Iinwimenna ona gpomoirgpgpexma. Buewnuit ghomoinekmpuueckuil gﬁ 18)'_2
Ippexkm. Buympennuit pomorgppexm. Tunwt ghomosrnemenmos. Ilpumenenue 7P 16:
domorghgpexma JIP 18 - 23
Tema 6.2 Conep:xanue yueOHOT0 MaTepuaJia: 4
@®u3KMKa aTOMa M | PaspuTHE B3VIA0BHA CTPOEHHE BelecTBA. MOJEIM CTPOEHHMS aTOMHOIO sfpa.
ATOMHOTO siipa 3aKOHOMEPHOCTH B AaTOMHBIX CIEKTpax Boaopojaa. SmepHas MOJCIb aroma.
Omnwitel 3. Pezepdopna. Mogens atoma Bomopoaa mno H. bopy. KsanTtoBbie
nocrynatel bopa. Jlazepsl. PagroakTuBHOCTh.  3aKOH PaJIMOaKTUBHOTO pacmaja.
PannoaktuBHbIe ipeBpatieHus. CnocoObl HAOMIOIEHUS U PErHCTPaIK 3apsHKEHHBIX
gactull. Dddexr BaBunoBa — YepenkoBa. CtpoeHue aromHoro suapa. Jledekrt
MacChl, JHEPTHs CBS3M W YCTOMYMBOCTH AaTOMHBIX sjep. SlAepHbIC peakiuu.
HAoepnaa  3nepzemuxa.  DHEPreTUYECKUHW  BBIXOJ  SACPHBIX  pEaKIHil.
HckyccTBeHHass paavoOakTUBHOCTh. JleneHune Tspkenbix spep. lLlemHas spepHas
peakuus. Ynopasisemas LenHas peakuus. SnepHelii peaktop. TepmosinepHbII
cuHTe3. DHeprus 3Be3/. [lonydyenne paaroakTUBHBIX W30TOMOB M HUX MPUMEHEHHUE.
buonorudeckoe AeiicTBHE pagiOaKTHBHBIX H3IYYCHHHA. DJIEMEHTAPHBIC YaCTHIIBI
Kontpoabsnasi padora Ne 6 «KBantoBas pusmka» 2
Paznen 7. Ctpoenne BeesienHoii 6
Tema 7.1 Conep:xaHue yueOHOro MaTepuaJia: 2 OKO01 VIP23;JIPAl
Ctpoenue ConHe4Has CHCTEMA: IUIAHETHI M MaJIbIE Teja, cucTeMa 3eMissi—JlyHa OK02 VIP4.2;JIP5
ConHEYHOU CUCTEMBI OKO03 |Iipe6;JIP7
Tema 7.2 Coaep:kaHue y4eOHOro MaTepuaJia: 2 OK04 VIP8.1;JIP8.2
Opomonus Beenennoit(Crpoenne u somonus Connna u 38€31. Knaccudukanus 386371, 3BE3161 U HCTOUHHUKU OK 05 VIP10.1,
WX SHEPTUU. OK 07 VIP10.2
["anaktuka. CoBpeMEHHbIE IPEACTABIEHUS O CTPOSHUU U 3BoJoLuu BeenenHon VIP 13;
JlaGopaTopHble 3aHATHS: VIP 16,
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‘ Jlabopamopnas paboma Nel7. V13yuenne KapTbl 3B€3HOTO HEOA

VIP 18 - 23

HpOMe)KyTO‘lHaH arrecranms: 3K3aMCH

Bcero:

168
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4, YCJI0BUS PEAJIM3ALIMA ITPOT'PAMMBbI
OBHIEOBPA3OBATEJBHOU JTUCIIUITJINHBI

4.1 TpeboBanuss K MHHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY
o0ecmeYeHnIo

Peanu3zanus nporpaMMbl JUCHMIUIMHBI TPeOyeT HaIuuus ydeOHOro kaOuHeTa
GuzuKu.

OoOopynoBanmne y4eOHOro KaduHera:

O6opynoBanne yueOHOTO KabuHETa: 25 MOCATOYHBIX MECT;

TexHHYeCcKue cpeIcTBa O0YUCHUS:

. HarJsiAHbIe  TOcOoOMsS  (KOMIUIEKTHI — y4eOHBIX — TaOJMIl,  TUTaKaThl:
«Du3nyecKkue BEIUMYMHBI M (PyHIAaMEHTaJbHBIC KOHCTaHThI», «MeXIyHapoaHas
cucrema egunun; CH», «llepuoamdeckas cucrema Xumudeckux snemeHToB . M.
MeHeneeBay, MOPTPETHI BBIIAIOITUXCS YUCHBIX-(DU3UKOB M aCTPOHOMOB);

. UH(OPMAITMOHHO-KOMMYHUKATUBHBIE CPEJICTRA;

. AKPaHHO-3BYKOBBIE MOCOOUS;

. KOMIUJIEKT 3JIEKTPOCHAOKEHU KaOnHeTa (PU3UKH;

. TEXHUUYECKUE CPEJICTBA OOyUCHUS;

. JEMOHCTpaAIlMOHHOE 000pyAoBaHUE (OOIIETO Ha3HAYEHUSI U TEMATUUYECKUE
HabopkI);

. nabopatopHoe 00opyaoBaHHE (OOIIEro Ha3HAYECHUS U TEMaTUUYECKHUE
HabopHI);

. CTaTUYECKHE, JUHAMHYECKUE, JIEMOHCTPAIMOHHBbIE U  pa3gaTOYHBIC
MOJIENH;

. BCIIOMOTaTesIbHOE 000PYI0OBaHUE;

. KOMIUJIEKT TEXHMYECKOW JOKyMEHTAaIlMd, B TOM YHCIEe TMacropra Ha
cpeacTBa 00yUYeHUs, MHCTPYKIIMHU 0 UX MCIOJIb30BAaHUIO U TEXHUKE 0€30M1aCHOCTH;

. OuOMoTEeUHbIN (HOHI.

O6opynoBanue yueOHOTO KaOMHeTa:

1. [udposas nadbopaTopus 1Mo GuU3MKeE 751 yIUTETIS;

2. Hudposasg nadopaTopus o PU3MKeE I yUEHUKA;

3. Becel TexHMUECcKre ¢ pa3HOBECAMU;

4. Kommiekt 11t 1a60paTOpHOTro MPakTUKyMa MO OITHKE;

5. KommuiexT 115t 1abopaTopHOTro NpakTUKyMa 10 MEXaHHUKE;

6. Kowmrmiekt ajis 1abopatopHOro MpakTUKyMa MO MOJICKYJISIPHOUW (u3uke u
TEPMOJAUHAMUKH;

7. Kommnekr panga  maboparopHOro MpakTUKyMa IO 3JIEKTPUYECTBY (C
TE€HEPATOPOM);
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8.

(conmHeYHOMH,

KoMmiekT nansi u3ydeHHs BO30OHOBIISIEMBIX HCTOYHUKOB OSHEPTUU
BETPOBOM »JHEpPruu, OHO-, MEXaHHUYECKOH U TEPMOAJIEKTPUUECKON

SHEPI'eTUKH ),

9.

10.
11.
12.
13.

AmMriepMeTp J1ab0opaTOpHBIN;

BonbrmeTp maGopaTopHbIii;

Konopumerp ¢ HabopoM KaOpUMETPUUYECKUX TEJT;

TepmomeTp 1abopaTOpHBIN;

Komriekt  1mmg  u3ydeHus  OCHOB  MEXaHUKHM, ITHEBMATUKU U

BO300HOBJIIEMBIX HCTOYHHUKOB OHCPIuu,

14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,

26.
217,

28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,
41.
42.
43,
44.
45,

SABJICHUSM,

bapomerp-aneponp;

bnok nutanus peryinpyemsiii;

Be6-kamepa Ha IOJIBUXKHOM IITaTHUBE;

Buneokamepa juist paboThl ¢ ONTHYECKUMU TPUOOpamMu;
I'enepaTop 3ByKOBOW;

['urpomeTp (ICUXpomeTp);

['py3 HaOOpHBIIL;

JIlnHAaMOMETp IEMOHCTPALIMOHHBI;

Kommuiekt nmocyabl AEMOHCTPAIMOHHOM C TPUHAICKHOCTIMU;
ManomeTp KUJIKOCTHOU JEMOHCTPALlMOHHBIM;

MeTtp 1eMOHCTPAalMOHHBIM;

MHUKpPOCKOI AEMOHCTPAMOHHBIM;

Hacoc Bakyymub1ii KoMOBCKOTO;
CToNMK O bEMHBIN;

[ItaT¥B 1EMOHCTPALIMOHHBIN (PU3UYECKHIA;

DIIEKTPOIUINTKA;

Habop neMoHCTpallMOHHBIN 10 MEXaHUYECKUM SIBJICHUSIM;

Halop aeMoHCTpallMOHHBIN 110 AMHAMUKE BPAIaTEIbHOTO JBUKEHUS;
Habop neMoHCTpalimoOHHBIN MO0 MEXaHUYECKUM KOJICOAHUSIM;

HaGop nemMoHCTpallnOHHBIN BOJHOBBIX SIBICHUN;

Benepko Apxumena;

Mastauk MakcBennia;

HaGop Ten paBHOro 00beMa;

HaGop Texn paBHO# Macchl,

[Tpubop nst neMoHcTpalu aTMOCPEPHOTO AaBICHUS,

[Tpu3ma, HAKJIIOHSIOIIASICS C OTBECOM;

Ppruar neMOHCTpaliMOHHBIN;

Cocynpl COOOTIArOIIHECS;

CrakaH OTJIMBHOW 1I€MOHCTPALIMOHHBIN;

Tpy6Oka HeroToHa;

[Tap ITackans;

HaGop peMOHCTpauMOHHBIA MO MOJIEKYJIAPHOH (HU3MKE U TEIIOBBIM
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46.
47.
48.
49.
50.
o1.
52,
53.
54,
55.

HaGop nemMoHCTpallMOHHBIH 110 Ta30BbIM 3aKOHAM;

Habop xanmmisipos;

TpyOka 1 TeMOHCTpalMY KOHBEKIIUU B KUJIKOCTH;

[{uuHIpEI CBUHLIOBBIE CO CTPYTOM;

[ITap ¢ koapLIOM;

BBICOKOBOJIBTHBIN HCTOYHHK;

['enepatop Ban-ne-I'paada;

Jlosumertp;

KamMepToHBI Ha pE€30HAHCHBIX SIIIUKAX;

Kommiexkt nmpuOopoB U MPUHAIIEKHOCTEH JJIsi JTEMOHCTpPAllUM CBOWCTB

QJICKTPOMArHUTHBIX BOJIH,

56. Kowmmiekt npubOpoB s U3Y4YEHHS MNPUHIUIIOB pajuolpueMa M
paauonepenayu;

57. KoMIuIeKT mpoBoJIioB;

58. Maruut nyrooOpa3HbIii;

59. MarHut nojaocoBOM JEMOHCTPAIIMOHHBIN;

60. Mamuna snexTpodopHasi;

61. MasTHHK 3JIeKTPOCTATHUECKUM;

62. Habop no n3y4eHuo MarHuTHOTO TOJIs 3eMJIH;

63. Habop nemMoHCTpaIMOHHBINA M0 MATHUTHOMY TOJII0 KOJBIIEBBIX TOKOB;

64. Habop neMOHCTpAIMOHHBIN MO MOTYTPOBOTHUKAM;

65. Habop neMoHCTpalMOHHBIN MO0 TOCTOSHHOMY TOKY;

66. Habop neMOHCTpaIMOHHBIH MO ANEKTPUUECKOMY TOKY B BAKYYME;

67. Habop 1eMOHCTpalMOHHBIN MO ANEKTPOIUHAMUKE;

68. Habop m1s neMoHCTpaIuu MarHATHBIX MTOJICH;

69. Habop m1s nemMoHCTpaIuu JIEKTPUIECKUX TOJIeH;

70. Tpanchopmatop yueOHBIH;

71. Tlamouka CTCKISHHASI,

72. Tlanouka >O00HHUTOBAS,

73. Ilpubop Jlenna;

74.  CTpesKiM MarHWTHBIE HA IITATUBAX;

75.  CynTaH 3J€KTPOCTaTUYECKUI;

76.  ITaTUBBI H30IUPYIOIINE;

77. DnekTpoMarHuT pa300pHBIN;

78. Habop neMOHCTpaIMOHHBINA M0 TEOMETPHUUECKOMN ONTHKE;

79. Habop neMOHCTpallMOHHBIN IO BOJHOBOM ONTHKE;

80. CrmekTpockon ABYXTPYOHBIH;

81. Halop criekTpanbHbIX TPYOOK C ICTOUHUKOM MUTAHUS;

82. YcranoBka ajist uzydeHus: pororddexra;

83. HabGop neMoHCTpallMOHHBIN 110 TOCTOsIHHOM [1nanka;

84. KoMmIuiekT HarIsiaHbBIX IT0COOMH IS TOCTOSIHHOI'O MCII0JIb30BAHUS

85. KowmmiekT noptpetoB A oopmiieHHs] KAOUHETa;
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86. KoMIuleKT JeMOHCTPAlMOHHBIX Y4eOHbIX TaOIHII.

[Ipu Hamuuuu HE0OXOAMMOro 00OPYIOBaHUS 3aHATUS MO (U3UKE B HEKOTOPHIX
CIy4yasix MOTYT TPOBOJUTHCA B HMEIOIIMXCA B 00pa30BaTelIbHONW OpraHu3aluu
MaCTEPCKUX WIH JJaOOpaTOPHUSX.

3.1. HudopmanunoHHoe odecriedeHne 00ydeH sl

1. Jna peanuzamuu mporpamMmbl  OuOIHMOTEYHBINM (DOHI 00pa3oBaTEIbHOM
OpraHW3allMi JOJDKEH WMETh II€YaTHBIE W/WJIM DJIEKTPOHHBIE 00pa3oBaTENbHBIC U
nH)OpPMAITMOHHBIE  PECYPChI,  PEKOMEHJOBAHHBIC I  HWCIOJB30BAaHUS B
o0pa30BaTeNbHOM IPOIIECcce, HE CTapIlie MATH JIET C MOMEHTA U3/IaHuUS.

2. PekoMeHyeMble MeyaTHbIC W3JaHUS MO0 pean3aiuud 001meo0pa3oBaTeIbHON
JTUCIUIUIMHBL TPEJCTaBICHbl B METOJMYECKUX PEKOMEHIAIMSAX IO OpraHu3aluu
o0yueHus.

Ilepeyenp pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuil, HWHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPBbI

OcCHOBHBI€ HCTOYHHKH:

1. Msaxkumes, I'. f., ByxoBues, b. b., Corckuii, H. H. / Ilox pen. IlapdentreBoit
H. A. ®usuka. Yuebnuk qist 10 ki1.— M.: U3narensctBo «IIpocBemienune»,2019.— 416 c.

2. Msakuwes, I'. 4., ByxoBues, b. b., Yapyrun, B.M. / Ilox pen. [lapdentbeBoit
H. A. ®usuka. Yuebnuk qust 11 x1.— M.: U3marensctBo «IIpocBemenune», 2019.—399 c.

JlonoJIHUTeIbHbIe HCTOYHUKU:

3. ImutpueBa, B. ®. ®usuka nis npodeccuii U crernuaibHOCTeH TEXHUIECKOTO
npoduiia: y4eOHMK i 00pa30BaTENbHBIX YYPEKICHUN HAYaIbHOTO U CPEIHEro
npodeccuonansHoro obpaszoBanusi / B. ®. JImutpueBa. — 2-¢ usm., crep. — M.:
N3narenbckuii ieHTp «Akanemus», 2019. - 448 c.

Ilepeuenr UHTEpHET-pEcypcoB:

1. Enunas kosmuekuuss Uu@poBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum
noctyma: http://school-collection.edu.ru/catalog/pupil/?subject=30 (mata oOparmieHus:
29.08.2022);

2. KM-mkona. — Pexxum goctyma: http://www.km-school.ru/(nata oOparenus:
29.08.2022);

3. Ortkpoitas ¢usuka. — Pexum npocryma: http://www.physics.ru/courses/
op25part2/design/index.htm (mata obpamenus: 29.08.2022);

4. Ilnardpopma HAKnacc — Pexum nocryma: http:/www. yaklass.ru /(mata
obpamenus: 29.08.2022);

5. Poccwuiickas snektpoHHas mkona — Pexxum goctyna: http://www.resh.edu.ru/
(mara obparmenus: 29.08.2022);

6. @usuka.ru. — Pexum npocrtyma: http://www.fizika.ru (mara oOpareHus:
29.08.2022);

29



7. ©OUIIN (BIIP 11 xmacc) — Pexum npoctyma: http://www.fipi.ru /(gara
obpamenus: 29.08.2022);

OnexTtpoHHbld yueOHUK — Pexum goctyma: http://www.physbook.ru/(nara
obpamenus: 29.08.2022).

Cnmcok pekoMeH1yeMoil JTUTepaTyphbl

1. UsanoBa E.O., Ocmonosckas WN.M., lllabanun HO.E. KoucrpyupoBanue
y4eOHUKOB JIJIsl pealin3aliy mpoiiecca o0ydeHus: B MH(HOPMALMOHHO-00pa30BaTEIbHOMN
cpene: monorpadus.— MHcTUTyT cTpaTeruu pa3sutus oopazosanus PAO, 2017.

2. KomapoBa M.B. TexHonoruss mpoOEKTHO-UCCIIECIOBATEIBCKON JIESITEIbHOCTH
mkosibHUKOB B ycnoBusix ®I'OC/ 1.B. Komaposa. — CI16: KAPO, 2015. — 125 c.

3. OcmomnoBckas .M. /Iunaktuka: yuebnoe nocooue. M.: ®I'bHY «MuctutyT
cTpareruu pazsutus oopazoBanus PAOy», 2021.— 232 ¢

4. Tlomat E.C. HoBble mnemarormdyeckue W WHGOPMAIIMOHHBIE TEXHOJOTUU B
cucteme oopaszoBanus: yueo. mocodue / E.C. Tlonar. - M.: Akagemus, 2005. - 272 c.

5. Ycora A.B. ®opmupoBanue yueOHO-TIO3HABATEIbHBIX YMEHUN B Tpoliecce
U3YUYEHHUsI IPEIMETOB eCTeCTBEeHHOTO Iukia // dusuka. — 2006. - Nel16
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5. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHMUS
OBIIIEOBPA30BATEJIBHOM JUCHUILIUHBI

5.1KOHTpOJ’IL " OLICHKA PE3YyJbTAaTOB 0CBOCHUA NUCHUIIJIUHBI

Kourpoas wu

OIICHKA

pacKphIBAlOTCS  Yepe3

YCBOCHHBIEC

3HaHUuA u

npuoOpeTeHHbIe 00YYaIOUMUCS YMEHUS, HapaBJIeHHbIE Ha (OpMUpOBaHUE OOIIMX U
npodeccHoHaNbHBIX KOMIeTeHIMH. KoMmeTeHIu MO0KHBI OBITh COOTHECEHBI C
MPEIMETHBIMU pe3ysbTaTamMu. JlJI1 KOHTpPOJII M OLEHKH pe3yJbTaToB O0y4YeHUs
IpenojaBaresb BHIOMpaeT POPMbI U METOJIBI C YUETOM NMpodecCHOHANU3AUN 00YUCHUS

I10 IMporpaMme JUCHUILIINHBI.

peann30BhIBaTh COOCTBEHHOE

TEXHOJIOTUU IS BBIIIOJIHEHUS Pasmen 4. Tems1 4.1., 4.2.
3a/1a4 MpoQecCHOHATBHON Paznmen 5. Temsr 5.1.,5.2., 5.3.
ACATCITBHOCTH Pazgen 6. Temnr 6.1., 6.2.

OK 03. ITnanupoBats u Pazmen 1. Temsr 1.1., 1.2, 1.3

Paznen 2. Temr1 2.1., 2.2., 2.3.

MpoQeCCHOHAIBHOE U Paznen 3. Temnr 3.1., 3.2., 3.3,,

JTUYHOCTHOE Pa3BUTHE, 3.4., 3.5.

PeANPUHIMATEIbCKYIO

JIeITEIIbHOCTD B

npodeccuoHaabHOH chepe,

HCIIOJIb30BATh 3HAHHMS 110

(GbuHAHCOBO TPAMOTHOCTH B

Pa3INYHBIX KU3HEHHBIX

CUTYaITUSIX

OK 04. 3ddextuHO Pazgen 1. Temnr 1.1.,1.2,1.3

B3aMMOJICHCTBOBATh U pabOTATHB Pasnen 2. Temsr1 2.1., 2.2., 2.3.

KOJJIEKTUBE U KOMaH/Ie Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.
Pasgen 4. Tems1 4.1., 4.2.
Pasnmen 5. Temsr 5.1.,5.2., 5.3.
Pasgen 6. Temsr 6.1., 6.2.

Kon v nHanmenoBanue Pa3zpgen/Tema THI OLeHOYHBIX
(opMupyemMbIX KOMIIETEHIIM MepOonpUATHIA
OK 01. Beibupats criocoOsl Pasmen 1. Temsr 1.1., 1.2, 1.3
pemeHus 3ana4 npopeccuonanbHou| Pasnen 2. Temsr 2.1., 2.2, 2.3.
JIeSATETbHOCTH MPUMEHUTEIBHOK Paspmen 3. Temsr 3.1., 3.2., 3.3, 3.4.,
pa3IuYHBIM KOHTEKCTaM 3.5.
Pasnen 4. Temr1 4.1., 4.2,
Paznen 5. Temsr 5.1.,5.2., 5.3. .
Pasnen 6. Temn! 6.1., 6.2, T YCTHBIM onpouc ’
OK 02. Ucnomp30BaTh Pasmen 1. Temsr 1.1., 1.2, 1.3 - (ponTanbHbiiionpoc;
COBPEMEHHBIC CPEJICTBA MTOUCKA, Paszmen 2. Temrr 2.1., 2.2., 2.3. - OUCHKA KOHTPOJIbHBIX
aHaJii3a U UHTEpHpeTaluu Paspmen 3. Temsr 3.1., 3.2., 3.3, pabor;
uHpopmanuu nuHpopmanronusie | 3.4., 3.5. - HabmozleHne 3a X0/I0M

BBITIOJTHEHUS J1A0OPATOPHBIX
pador;

- OIICHKA BBIMOJHEHUS
abopaTOPHBIX padoT;

- OIICHKA MPAKTHYECKUX
paboT (perieHus
Ka4eCTBEHHBIX, PACUECTHBIX,
po¢eCCUOHAIBHO
OpPUEHTHPOBAHHBIX 3a7a4);

- OIIeHKa TeCTOBBIX3aJaHUA;
- HaOJI0ZeHME 3a X0JI0M
BBITTOJTHEHUS MHIUBU Ty A TbHBIX
MIPOEKTOB U OLIEHKA
BBINOJIHEHHBIX ITPOEKTOB;

- BBINOJHEHUE
HK3aMEHAIlMOHHBIX 3aJaHui
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OK 05. OcymiecTBiATh yCTHYIO U
MUCHhMEHHYI0O KOMMYHHUKAITUIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuu ¢
y4€TOM OCOOEHHOCTEH
COLMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

Pasgen 1. Temsr 1.1.,1.2, 1.3
Paszmen 2. Tems1 2.1., 2.2., 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temsr 4.1., 4.2.
Pasnen 5. Temnr 5.1.,5.2,, 5.3.
Pa3nmen 6. Temsur 6.1., 6.2.

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY)KAIOIICH
Cpebl, pecypcocOepexeHHIO,
NPUMEHSTH 3HaHUS 00
U3MEHCHHUHU KJIMMaTa, IPHHIIUIIBI
OEpEeKITMBOTO TIPOU3BOJICTBA,

3¢ pexTUBHO IEHCTBOBATH B
Ype3BbIYAHBIX CUTYAIHSIX

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paszpen 2. Temr1 2.1., 2.2., 2.3.
Paspmen 3. Temsr 3.1., 3.2., 3.3,
3.4.,3.5.

Pasnen 4. Teme1 4.1., 4.2.
Pa3nen 6. Temn1 6.1., 6.2.
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IIpunoxenue 1

HpnMepHaﬂ TEMAaTUKA HHAUBUAYAJIBHBIX IPOCKTOB IO MMPEAMETY

1. Anekcanap I'puropbeBud CToJIETOB — PyCCKUi (DU3UK.

2. Anekcanap CrenanoBud [lornoB — pycckuii y4eHblid, H300peTaTellb paauo.

3. AnbTepHaTUBHAs YHEPreTHKA.

4. AKycTHYECKHE CBOMCTBA MOJIYITPOBOJHUKOB.

5. Auape Mapu Amriiep — OCHOBOMOJIOKHUK AJIEKTPOJUHAMUKH.

6. ACUHXPOHHBIH IBUTaTeb.

7. Actepousl.

9. Atomnas ¢usuka. M3oronsl. [IpuMeneHne paguoakTUBHBIX H30TOIOB.

10. beckoHTaKTHBIE METO/IbI KOHTPOJIS TEMIIEPATYPHI.

11. bunossipHble TPaH3UCTOPHI.

12. bopuc CemenoBuu SIkoou — (UMK U U300peTaTEIb.

13. Benuuaiimme OTKpBITHS (PU3UKH.

14. Buapl 31eKTpUYECKUX pa3psioB. DIEKTPUUYECKHUE Pa3psAbl HA CIIyKOe yelloBeka.
15. Bnusiaue nedexToB Ha (pu3HYecKHe CBOMCTBA KPUCTAILIOB.

17. T'anuneo I'anuneid — ocHOBaTENb TOYHOTO €CTECTBO3HAHUS.

18. T'onorpadus u ee NpuMeHEHHUE.

19. JIBnxkeHue Tena nepeMeHHON MacChl.

20. Indppakuus B HaIICH KUIHH.

21. XKuakue KpucTaiibl.

22. 3axonbl Kupxroda st anexTpudeckoit memnu.

23. 3aKOHBI COXpPAHEHUS B MEXaHUKE.

24. 3HaueHue oTKpbITUM ["anues.

25. Urops BacunbeBnu KypuaToB — ¢u3uk, opraHu3aTop aTOMHON HayKH M TeXHHMKH. 26. Mcaak
HproTOH — co3nmarenb KIIacCu4ecKor (PU3HKH.

27. Ucnonp30BaHuE 2JIEKTPOIHEPTUU B TPAHCIIOPTE.

28. Knaccudukanus 1 XapakTepUCTHUKN JIEMEHTApHBIX YaCTHII.

29. KoHCTpyKIIMOHHAs TPOYHOCTh MaTEpUaa U €€ CBSI3b CO CTPYKTYPOH.

30. KoHCTpyKIust ¥ BUJIBI JIa3€POB.

31. KpuosnekrpoHuka (MUKpPOIIEKTPOHUKA U XOJIO/).

32. JIazepHbI€ TEXHOJIOTHH M MX UCIIOJIH30BAHUE.

33. Jleonapao na Bunun — yueHsbli U ©300peTaTes.

34. MaruutHble u3MepeHHst (YCTpOWCTBO NHpUOOPOB, MPHUHLMUI JEHCTBUS, CHOCOOBI H3MEpPEHHs
MarHMTHOTO IOTOKA, MAarHUTHOW MHAYKIIMH).

35. Maiikn @apaseit — co3aarenb yueHHs 00 3JIeKTpOMarHuTHOM I0JIE.

36. Makc IInank.

37. Meron ME4YeHbIX aTOMOB.

38. Merobl HAOMIOAEHUS U PETUCTPALIMU PaIMOAKTUBHBIX U3YyYEHUH U YacTHUII.
39. Meronpb! onpeenacHus! INIOTHOCTH.

40. Muxaunn BacunbeBuy JIOMOHOCOB — y4€HBII SHIMKIIONEUCT.

41. Mopaenu atoma. OnbiT Pezepdopaa.

42. MonexkyJIapHO-KHHETHYECKAsl TEOPUS NICAIbHBIX T'a30B.

43. MonHus — ra3zoBblil pa3psija B IPUPOAHBIX YCIOBUSX.

44. HaHOTEXHOJNOTHSI — MEXIUCHUIUIMHApHAs 007acTh (pyHIAaMEHTalIbHONW M MPUKIAJIHOW HAyKH U
TEXHHUKH.

45. Hukouna Tecna: )kM3Hb 1 HEOOBIYAHBIE OTKPBITHUS.

46. Hukounaii KonepHuk — co31aTeinb remoneHTPUYECKON CUCTEMbI MUPA.

47. Hunbe Bop — oauH u3 coznareneit cCOBpeMeHHON (DU3HUKH.
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Ipuioxenue 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHBIX pe3ybTaToB PI'OC COO (mpeameTHbIX) ¢ 00pa3oBaTeIbHBIMH Pe3yJabTaTaMU
o1 oC C110
(mpodeccroHanbHO-OpPUEHTHPOBAHHAS B3aUMOCBSI3b 00111€00pa30BaTeIbHON TUCITUTUINHEI C
npodeccueit/cnenuanTbHOCThIO)

HaumenoBanue
o0menpogeccuOHAIbHBIX
AUCHUILINH ¢ 00pa30BaTeIbHbIMH
pe3yJbTaTaMu, UMEIOIMMHI
B3aUMOCBS3b ¢ npeaMeTHbiMU OP

HaumenoBanue
npogecCHOHATBHBIX MOAYJIeH
(MJK) ¢ odpa3oBaTeibHBIMU

pe3yJbTaTaMHu, UMEIOIMMHI
B3aMMOCBS3b C IPeAMEeTHbIMU
0)

HaumeHoBaHHe NpeIMETHBIX Pe3yJIbTATOB
dOIoC COO, umerwmux B3auMocBa3bL ¢ OP
®IrocC CIio

HanmenoBanue
pa3jiesoB/TeM B pabouei
NnporpaMme 1o npeamMery

OI1.02Texunyeckass MeXaHUKA
yMeTb!

YUTATh KHHEMAaTHYECKUE CXEMBI;
MIPOBOJIUTH PAcyeT U MPOCKTUPOBAThH
JeTaI U COOPOYHBIC €TUHUIIBI
00111eT0 Ha3HAYCHHS,;

IIPOBOAUTH COOPOUYHO-Pa300pPOUHBIE
paboThl B COOTBETCTBUU C
XapakTepOM COCIMHEHUH JeTajel u
COOPOYHBIX CTUHHIL;

OTIPEICIIATEH HAPSDKEHUS B
KOHCTPYKIIMOHHBIX 3JIEMECHTaX;
MIPOU3BOJIUTH PACYETHI JIEMCHTOB
KOHCTPYKIIUW Ha MPOYHOCTb,
KECTKOCTh U YyCTOMYNBOCT;
OTIpECTISATh nepeaaToyHoe
OTHOIIICHUE

3HATH.

BUJIbl MAIITMH ¥ MEXaHN3MOB,

- cpOpMUPOBAHHOCTH MPEJICTABICHUM O POJIU
U MecTe (PU3MKU U aCTPOHOMMH B
COBPEMEHHOM HAyYHOU KapTUHE MUpPa, O
cucreMoobpa3ymomieil poau pU3MKH B
Pa3BUTHUU ECTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIaJe
POCCHMCKHX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHUE HAYKH; TIOHUMaHKHE (pU3NUECKON
CYIIHOCTH HaOJII0AaEMBIX SIBICHUI
MUKpPOMHpPA, MAKPOMHUPA U METaMHUpa;
IIOHMMAHHE POJIM aCTPOHOMMH B
MPAKTUYECKOH JESITEeIbHOCTH YeJI0OBeKa U
JAIbHENUIIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH,
ponu GU3MKH B POPMHUPOBAHUH KPYTro3opa u
(GYHKIMOHATIBHON IPaMOTHOCTH YeJIOBEKa ISt
pelIeHus MPaKTUYECKUX 3a7ay;

- BJIaJIETh OCHOBOIIOJIAratOIIIMMHU
(bu3MYECKUMU NOHATHUSMHU U BEIMUYNHAMU,
XapaKTepU3yIOIUMH (prU3nyecKre MpoecChl
(CBA3aHHBIMM C MEXaHMUYECKUM JBHOKEHUEM,

Pasznen 1.

Temsr 1.1.,1.2, 1.3
Paznen 2.

Temer 2.1.,2.2., 2.3.
Paznen 3.

Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.

Paznen 4.

Temer 4.1., 4.2.
Paznen 5.

Temsr 5.1.,5.2., 5.3.
Paznen 6.

Temsur 6.1., 6.2.
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NPUHIIUI JEHCTBUSA,
KUHEMATUYCCKUE M TUHAMHYCCKHUE
XapaKTePUCTUKH;

TUTBI KHHEMATUYECKUX Map;

THIIBI COSTUHEHUN OEeTAIEH U
MallliH;

OCHOBHBIEC COOPOYHBIC SIUHHUIIBI
JIeTalu;

XapakTep COCIUHEHU JIeTallel U
COOPOYHBIX CTUHUIL;

MPUHIIMI B3aUMO3aMEHSIEMOCTH;
BH/JIbI IBUKEHUH U TIPEOOpa3yrOIIne
JIBMKCHUS MEXaHU3MBI;

BUJIBI IIEPEIay, UX YCTPOUCTBO,
Ha3Ha4YeHUeE, IPEUMYILECTBA U
HEJOCTaTKH, YCIIOBHBIC 0003HAYCHUS
Ha CXeMax;

nepeaaToyHOe OTHOIICHUE U YHCIIO;
— METOJIWKY pacyeTa JJIEMEHTOB
KOHCTPYKIUUI Ha MIPOYHOCT,
XKECTKOCTh M YCTOMYHBOCTH TPHU
pa3IMYHBIX BUJAX JedopMaIuu.

B3aMOJCHCTBHEM TEJI, MEXaHUUCCKUMHU
KOJIEOAHHMSIMH M BOJIHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM BELIECTBA,
TEIJIOBBIMH MPOLIECCAMU; STIEKTPUUECKUM U
MarHUTHBIM TOJISIMU, 3JIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMH KOJIEOAHUSIMU U
BOJIHAMH;, OIITUYECCKUMH SIBJICHUSIMU;
KBAaHTOBBIMHU SIBJICHUSIMU, CTPOCHHUEM aToOMa U
ATOMHOTO S/pa, PATMOAKTUBHOCTBIO);
BJIAJICTh OCHOBOIIOJIAr aIOIIIUMH
aCTPOHOMUYECKUMHU MOHATUAMH,
MO3BOJISIIOIIUMHE XapaKTePU30BaTh MPOIECCHI,
MIPOUCXOJISIIME Ha 3B€3/1aX, B 3BE3/IHBIX
CHUCTEMax, B MEXKTaJIaAKTHUYECKOU cpefie;
JIBIDKEHUE HEOECHBIX TEJI, DBOIOLIMIO 3BE3/ U
Bcenennolii;

- BJIaJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TEOpUsIMU (3aKOH BCEMUPHOTO TAroTeHus, |, 11
u |11 3akons! HploTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUH, 3aKOH COXPAHEHUS
HUMITYJIbCA, IPUHIIUAT CYTIEPIIO3UIIUN CHUIT,
MIPUHIHUIT PAaBHOIIPABHOCTH MHEPLUATIbHBIX
CHCTEM OTCUYETa; MOJIEKYJISIPHO-
KMHETHYECKYIO TEOPUIO CTPOEHUS BEILIECTBA,
ra30BbI€ 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKkoH Kynona,
3akoH OMa AJig ydyacTka 1enu, 3akon Oma st
MOJTHOM JIEKTPUUYECKOM 1eMnu, 3aKoH [[xoyns
- JIeHna, 3aK0H AIEKTPOMAarHuTHOM
WHIYKITAW, 3aKOH COXPAHECHHS YHEPTUH, 3aKOH
MPSIMOJIMHEHHOTO paclpoOCTPAHEHHUSI CBETA,
3aKOH OTPa)XE€HUsI CBETA, 3aKOH MPEITIOMIICHHUS
CBETA; 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH
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COXpaHEeHHMsI UMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3aps/a, 3aKOH COXPAaHEHUS
MaccOBOI'0 YKcIa, MOCTyIaThl bopa, 3akon
pazvoaKTUBHOIO Pacliajia); yBEPEHHOE
HCIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEM
npy aHau3e QU3NIECKUX SIBICHUN U
MIPOLIECCOB;

- copMHpPOBATh YMEHUS pelIaTh pacueTHHIE
3aJaud € SIBHO 3aJaHHOM  (hu3HuecKoit
MOJIENIBIO, UCTIONB3YSl (U3NYECKHE 3aKOHBI U
NPUHILIMIIBI; HAa OCHOBE aHalu3a YCIOBHS
3ajaud  BHIOMpPATh  (UBWYECKYI0 MOJIEINb,
BBIICTATh  (U3WYECKUE  BEIUYUHBI U
(dopMyiibl, HEOOXOIUMBIE Ul €€ PpEeLICHMUS,
MIPOBOAMTH PACUYETHI U OLIEHUBATH PEATbHOCTh
[IOJIy4YEHHOTO 3HauEHUs ¢duznueckoit
BEJIMYMHBI;, DPEIIaTh KauyeCTBEHHBIC 3a/ayy,
BbICTpauBasi JIOTUYECKH HENPOTHUBOPEUUBYIO
LEMOYKYy pacCyXIEHU ¢ Omopol Ha
WU3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue IBJICHUS
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OI1.03Teopusi ropeHusi 4 B3pbIBa
YMETB!

Omnpenenats KiaccuUKaLuio
MOKapOB U OMACHBIE (PaKTOPHI
no>kapos; [IpoBoauTk pacueTsl
HEOOXOMMBIX PacXoJI0B Ha
Hapy’>KHOE U BHYTpEHHEe
MIPOTHBOIIOYKAPHOE BOJIOCHA0KEHUE;
PazpabaTbIiBaTh MepOIpUATHS,
HaIpaBJICHHBIC HA YCUJICHHE
IPOTUBOIOKAPHOM 3aLUTHI U
MPEIYIPExTCHUE TT0KAPOB
ITpoBOIUTH MOXKAPHO-TEXHUYECKOE
o0ciiefoBaHne 00OBEKTOB;
Onpenensats Hanbosee

3¢ dEKTUBHBIC TUITBI
aBTOMaTHYECKUX YCTAaHOBOK
MOYKAPOTYIIEHUS, BUIIBI
OTHETYIIAIIETr0 BEIIECTBA U CIIOCOOBI
ero MojlayM B oyar noxapa B
3aBHCHUMOCTH OT BHJIa TOPIOYETO
MaTepuala, UCIoIb3yeMOro B
TEXHOJIOTUIECKOM IIpoliecce,
00bEMHO-TUTAHUPOBOYHBIX PEILICHUH
3IIaHSI, COOPY)KEHHUS, CTPOCHUS U
MapaMeTPOB OKPYKAIOLIEH CpeIbl;
Br16upaTh 1 000CHOBBIBATH
ONTUMAJIbHbIE TEXHUYECKHE
peIIeHHs TT0 OTPAHUICHHUIO
pacrpocTpaHeHHs MoXKapa 3a
npeaensl ouara; Onpenenarsb
HAJINYHME U XapaKTep yrpo3bl JIIOJIM,
MTyTH, CITIOCOOBI U CPECTBA CIIACaHUS
(3amUThI), @ TAKXKE HEOOXOAMMOCTD

- ¢hopMHPOBAHHOCTH NIPEJCTABICHUN O POJIU
U MecTe (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOUW KapTHHE MUPa, O
cucteMoobpasymomieil poiau pU3NKH B
Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE
POCCUHCKHX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH; TOHUMaHUE (PU3NIECKOM
CYIITHOCTU HAOIIO/IaEMBIX SBJICHHIA
MHUKPOMHUPA, MAKPOMHUPA U METaMHPA;
MOHMMAaHUE POJIH ACTPOHOMHH B
IIPAKTUYECKOH JESITEIbHOCTH Y€JI0BEKa U
JaIbHENUIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH,
ponu pu3ukn B GOPMUPOBAHUN KPYTrO30pa U
(GyHKIIMOHATIBLHOU TPAaMOTHOCTH Y€JIOBEKa IS
pellIeHus IPAKTUYECKUX 3ajay;

- BJIaJIETh OCHOBOIIOJIAr al0IIUMHU
(U3HYECKUMU TIOHATHSIMH U BETMUNHAMU,
XapaKTEepU3YIOIIMMH (PU3NUECKHE ITPOLIECCHI
(CBSI3aHHBIMH C MEXAaHUYECKUM JABM)KCHUEM,
B3aMMOJICHCTBUEM T€J, MEXaHUYECKUMHU
KoJIe0aHUSMHU U BOJTHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA,
TEIUIOBBIMH MPOLIECCAMHU; HIEKTPUUECKUM U
MarHUTHBIM TTOJISIMH, SJICKTPHIECKAM TOKOM,
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU U
BOJIHAMU; ONITHYECKUMH SBJICHUSIMU;
KBAaHTOBBIMH SIBJICHUSMU, CTPOCHHEM aToMa U
ATOMHOTO $/1pa, paA0aKTUBHOCTHIO);
BJIaJIETh OCHOBOIIOJIAr AIOLIUMHU
ACTPOHOMHYECKUMU TTOHITHSIMH,
MO3BOJISIOIIMMH XapaKTepPHU30BaTh MPOLIECCHI,
MIPOUCXOJISIINE Ha 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTAJIAKTUUECKOH CpeEIE;

Pazpnen 1.
Temsr 1.1.,1.2, 1.3
Pasznen 2.
Temsr 2.1.,2.2., 2.3.
Pasznen 3.

Temsr 3.1.,3.2., 3.3, 3.4,,
3.5.

Paznen 4.
Temer 4.1., 4.2.
Paznen 5.
Temsr 5.1.,5.2., 5.3.
Pasznen 6.
Tems! 6.1., 6.2.
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3aIIUTHI (IBaKyalluy) UMYIIECTBA
Onpenenars Haauuue U
BO3MOYKHOCTh BTOPUYHBIX
MPOSIBJICHUH OMACHBIX (PaKTOPOB
1o’kapa, B TOM 4YHcJe
00YCIIOBJICHHBIX OCOOCHHOCTSIMHU
TEXHOJIOTUHU U OpraHU3aL1H
IIPOM3BOJICTBA HA OOBEKTE MOXKapa
OmnpenensTs TOUHOE MECTO U
II0LIa/1b TOPEHUS], YTO UMEHHO
TOPUT, IIYTH PACIIPOCTPAHEHUSI OTHS
u 1pivMa; [IpuHUMaTh KOMIIETEHTHOE
y4JacTue B pacciie/IoBaHUH,
oopMIICHHH U yUeTe CIydacB
M10’KapoB, BO3rOpPaHUI

3HaTh:

OcobeHHOCTH MOXKApHON OMACHOCTH,
M0’KapOONacHbIE U IPyrUe OnacHble
CBOICTBA BEILIECTB, MATEPHUAJIOB,
KOHCTPYKIHI U 000pY/I0BaHHUS,;
Krnaccudukanys B3pbIBOnoxKapHOi
OIAaCHOCTH BELIECTB U MATEPUAJIOB;
Krnaccudukanus B3pbIBonoxapHoOit
OIaCHOCTH BELIECTB U MATEPUAJIOB;
Kareropuu nomemennii mo
B3PBIBOIIOXKAPHOW OMACHOCTH U
noskapoonacHsle 30HbI; Kiaccsl
(GYHKIIMOHATIBLHOM MOXKAPHOH
omacHocty; Knaccudukarmmio
M0KapoB U OMacHbIe (PaKTOPHI
noxapos; [lopsinok mpoBepku
CUCTEM IPOTHUBOIIOKAPHOTIO
BOJIOCHAaOKeHUs; [I[pUanHBI TOXKapOB
Y B3pBIBOB U UX OCHOBHBIE

JBUKEHHE HEOECHBIX TEJI, SBOJIIOIUIO 3BE3]1 U
Bcenennolii;

- BIIaJICTh 3aKOHOMEPHOCTSIMU, 3aKOHAMU U
TEOpUsMH (3aKOH BCEMUPHOTO Tsrotenus, I, 11
u |1l 3axkonsr HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHECHUS
UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHIL,
MIPUHIUIT PABHOIIPABHOCTH MHEPLIUATBHBIX
CHUCTEM OTCYEeTa; MOJIEKYJISIPHO-
KHHETHUYECKYIO TEOPUIO CTPOCHUSI BEIIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBINA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa, 3akoH KymnoHna,
3axkoH Oma 11 y4acTka 1enu, 3akon Oma st
IIOJIHOM DJIEKTPUUYECKOM LEeIH, 3aKOH [0y
- JIeHna, 3aK0H 3JEKTPOMarHuTHOM
MHIYKIWHU, 3aKOH COXPAHEHHs SHEPTUH, 3aKOH
MIPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETA,
3aKOH OTPAXKEHUS CBETA, 3aKOH MPEITOMIICHHS
CBETa; 3aKOH COXPAHEHUs1 SHEPTUH, 3aKOH
COXpaHEHHUsI UMITYJIbCa, 3aKOH COXPAHCHHS
ANEKTPUUECKOTO0 3apsia, 3aKOH COXPaHEHUS
MaccOBOTO YHCIIa, TOCTyaThl bopa, 3aKoH
PaZMoOaKTUBHOTO pacraja); yBepeHHOe
WCIIOJI30BAaHNE 3aKOHOB M 3aKOHOMEPHOCTEH
npu aHanu3e GU3NYECKUX SBICHUN U
IIPOLIECCOB;

- chopMHpOBaTh YMEHUS pelIaTh pacueTHbIE
3a/1au¥ C SIBHO 33JJaHHOMN (hHU3HIECKOM
MOJIEJIbIO, UCTIONB3YS (pU3ndecKue 3aKOHBI U
MIPUHITUIIBI; HA OCHOBE aHAJN3a YCIOBHS
3aJ]a4M BEIOMPATh GUZUUYECKYIO MOJIEIb,
BBIZICNIATH (PU3HUECKUE BETMYUHBI U
dbopMyITbl, HEOOXOIUMBIE IS €€ PELICHHS,
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nopaxatouue ¢pakropsl; Meronuky
pacdera KOJIMYECTBA, TUIIA U PAHra
OTHETYIIUTENEH, HEOOXOAUMBIX JUIS
3aIUThl KOHKPETHOI'O 00BEKTA,
YCTaHABIIMBAEMBIX UCXOIS U3
BEJIMYUHBI [10KaPHOU HArPy3KH,
(U3NKOXUMHUYECKUX U
[10’KapOOIacHbIX CBOMCTB
o0palaIuxcs roprouux
MaTepuajoB (KaTeropuu
3alMIIAEMOT0 TOMELEHMS),
XapakTepa BO3MOKHOT'O UX
B3aMMOJECICTBHS C OTHETYIIAIIMMHU
BEILIECTBAMU U Pa3MEPOB
3alMIAeMOT0 0OBEKTa;
TexHonornyeckue mporeccol
IIPOU3BOJICTBA U €r0 MOXKApHas
onacHocTh; [Iops 1ok 1 HOpMBI
XPAaHEHMS BEUIECTB U MAaTEPUAIIOB Ha
TEPPUTOPUH, B 3[aHUSX U
COOpYKEHHMsIX oprann3anuu Ilopsmok
TPaHCIIOPTUPOBKHU
B3PBIBOIIOKAPOONACHBIX BEIIECTB U
Marepuanos [Iopsanok sBakyanuu
TOPIOYHX BEIIECTB U MaT€pUAIbHBIX
LIEHHOCTEN

IIPOBOJIUTH PacyeThl U OLIEHUBATh PEAIbHOCTh
MOJIy4EHHOT0 3HaYCHUS (PU3NIECKOM
BEJIMYMHBI; peIlaTh KaUeCTBEHHbIE 3a1auH,
BBICTpauBasi JIOTMUECKHU HETPOTUBOPEUUBYIO
LIETIOYKY PACCYXJIECHHI C OMOPOM Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nyeckue sIBICHUSL

-c(hopMUpPOBATh YMEHHUS YUUTHIBATH TPAHHIIBI
IPUMEHEHMS U3YYEHHBIX (PU3UYECKUX
MOJEJIEN: MaTepraibHas TOUYKa,
MHepLHalbHas CUCTEMa OTCYETa, UIeaTbHbIN
ras3; MOJIEJIM CTPOEHUS T'a30B, KHUIAKOCTEH U
TBEPJIbIX T€J, TOUCUHBIN SJICKTPUIECKUNA
3apsj, aepHast MOJENb aTOMa, HYKJIOHHAsI
MO/IeJIb aTOMHOT'0 Si/ipa MPH peIlIeHUH
¢du3nyecKux 3a1ay;

- c(opMHUPOBaTh COOCTBEHHYIO IMO3UIUIO 110
OTHOLIEHMIO K pU3NYeCcKoi HH(OpMALIUH,
M0JIy4aeMOM U3 pa3HbIX HCTOYHUKOB, YMETh
UCIOJIb30BaTh IU(PPOBHIE TEXHOJIOTUH JUIS
MOKCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIUN
U Tpe/ICTaBIEHUs Y4eOHON 1 Hay4YHO-
NOMYJSIPHON MH(pOpMaLMK; pa3BUTh YMEHHUS
KPUTHYECKOI0 aHAJIA3a M0JIy4aeMOoi
uH(popManun

- copMHUpPOBATh YMEHUS PAaCIO3HABATh
¢buznueckue ABIeHUS (IIPOLECCHI) U
OOBSICHATh MX HAa OCHOBE M3y4EHHBIX
3aKOHOB: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE BM)KEHUE, CBOOOIHOE
najJieHue Tel, ABMKEHHUE IO OKPYKHOCTH,
WHEPLNS, B3aUMOJEICTBHE TE,
Kosie0aTesIbHOE IBUKEHUE, PE30HAHC,
BOJIHOBOE JIBUKEHUE; U Dy3us,
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OpOYHOBCKOE JIBH)KEHUE, CTPOCHUE
KHUJIKOCTEH U TBEPABIX TEJ, U3MEHEHHE
o0beMa TeJ IpHu HarpeBaHUM (OXJIAXKICHHH ),
TEIUIOBOE paBHOBECHE, HCIIAPEHUE,
KOHJICHCAIINS, TUIABJICHUE, KPUCTAILTU3AIHS,
KUIICHHE, BIAXXHOCTh BO3yXa, CBSA3b CPEIHEH
KUHETHYECKOW YHEPTUU TETUIOBOTO JIBUYKCHUS
MOJIEKYJ ¢ a0COJIIOTHOW TeMIIepaTypoid,
TIOBBIIIICHUE JJABJICHUS ra3a P €ro
HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEX]y TapaMeTpaMH COCTOSIHHS T'a3a B
M30TIPOLIECCax; IEKTPU3ALUS T,
B3aUMO/ICHCTBHE 3apsiJIOB, HATPCBAHUE
MPOBOJHHUKA C TOKOM, B3aMMO/ICHCTBHE
MarHUTOB, JICKTPOMArHUTHAS UHTYKIIHS,
JeicTBUE MarHUTHOTO TTOJISl Ha MTPOBOJIHUK C
TOKOM M JIBUXKYIIUHNCS 3aps,
AIIEKTPOMArHUTHBIE KOJIeOaHMs U BOJTHBI,
NPSMOJIMHEHHOE PacIpOCTpaHEHHE CBETA,
OTpakeHHe, IpeoMIIeHIe, UHTeppepeHIIHs,
TUQPaKIUs U MOJIIPH3AIINS CBETA, TUCTIEPCHUS
cBeTa; (hoToreKTpuUeckuii 3¢ (ekT, cBeToBoe
JlaBJIeHUE, BOSHUKHOBEHUE JTMHEWIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs U
HCKYCCTBEHHAS PAINOAKTUBHOCTh
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OI1.04 3panusi ¥ COOPYKEHUS
YMETb:

ITonp30BaThCsl HEPBUYHBIMU
CpEICTBaMH MOXKapOTYLIEHMUS,
YCTaHOBKaMHM MOKapOTYIIECHUS,
CpEICTBaMH MOXKAapHON aBTOMAaTHKH,
MOKapHOM CUTHAIM3ALNY;
IIpuMeHATH 3aKOHOAATENBCTBO,
peryaupyrolee OTHOUICHUS B
obmacti 6OpBHOBI ¢ TOKapamH,
CTaHJapThl, HOPMBI U IIpaBUIIA
MoKapHOU 0€30MaCHOCTH;
Onpenensats kiaccuuKanuio
[10’KapOB U OMACHbIE (PaKTOPHI
MI0KapOB;

OOy4ath 1OOPOBOIBHBIX IMOKAPHBIX
OOIIIECTB U HEIITATHBIX aBapUIHO-
criacaTteabHbIX (OPMUPOBAHUIN O
MOYKapHO-TEXHUIECKOMY MUHUMYMY;
MPUMEHATH TPeOOBaHUS 110 MPOBEPKE
CHCTEM IMPOTHUBOIOKaPHOTO
BOJIOCHA0KEHHS;

[IpoBoauTh pacueTsl HEOOXOAUMBIX
Pacxo/JI0B Ha HAPYKHOE U
BHYTpPEHHEE MPOTUBOII0XKAPHOE
BOJOCHA0KEHUE;

PazpabaTsiBaTh HHCTPYKITUH U
periIaMeHThl C y4eTOM MECTHBIX
yCIIOBUH (TIOPSIIOK TPOBEACHUS
BPEMEHHBIX OIHEBBIX U JPYTUX
M0’KapOONacHbIX paboT; MOPAIOK
O0CMOTpa U 3aKPBITHS TOMELICHUN
1ocJie OKOHYaHUs paboThL; MOPSIIOK
ABapUIHON OCTaHOBKH

- ¢hopMHPOBAHHOCTH NIPEJCTABICHUN O POJIU
U MecTe (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOUW KapTHHE MUPa, O
cucteMoobpasymomieil poiau pU3NKH B
Pa3BUTHUHU €CTECTBEHHBIX HAYK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTUH, O BKJIAJIE
POCCUHCKHX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH; TOHUMaHUE (PU3NIECKOM
CYIITHOCTU HAOII0/Ia€MBIX SIBICHUIM
MHUKPOMHUPA, MAKPOMHUPA U METaMHPA;
MOHMMAaHUE POJIH ACTPOHOMHH B
IIPAKTUYECKOH JESITEIbHOCTH Y€JI0BEKa U
JaIbHENUIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH,
ponu pu3ukn B GOPMUPOBAHUN KPYTrO30pa U
(GyHKIIMOHATIBLHOU TPAaMOTHOCTH Y€JIOBEKa IS
pellIeHus TPAKTUYECKUX 3a]au;

- BJIaJIETh OCHOBOIIOJIAr al0IIUMHU
(U3HYECKUMU TIOHATHSIMH U BETMUNHAMU,
XapaKTEepU3YIOIIMMH (PU3NUECKHE ITPOLIECCHI
(CBSI3aHHBIMH C MEXAaHUYECKUM JABM)KCHUEM,
B3aMMOJICHCTBUEM T€J, MEXaHUYECKUMHU
KoJIe0aHUSMU U BOJTHAMU; aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM BEIIECTBA,
TEIUIOBBIMH MPOLIECCAMHU; IIEKTPUUECKUM U
MarHUTHBIM TTOJISIMH, SJICKTPHIECKAM TOKOM,
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU U
BOJIHAMU; ONITHYECKUMH SBJICHUSIMU;
KBAaHTOBBIMH SIBJICHUSMU, CTPOCHHEM aToMa U
ATOMHOTO $/1pa, paJl0aKTUBHOCTHIO);
BJIaJIETh OCHOBOIIOJIAr AIOLIUMHU
ACTPOHOMHYECKUMH TTOHATHSIMH,
MO3BOJISIOIIMMH XapaKTepPHU30BaTh MPOLIECCHI,
MIPOUCXOJISIINE Ha 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTAJIAKTUUECKOH Cpefie;

Pazpnen 1.

Temsr 1.1.,1.2, 1.3
Pasznen 2.

Temsr 2.1.,2.2., 2.3.
Pasznen 3.

Temsr 3.1., 3.2, 3.3., 3.4.,
3.5.

Paznen 4.

Temer 4.1., 4.2.
Paznen 5.

Temsr 5.1.,5.2., 5.3.
Paznen 6.

Temn1 6.1., 6.2.
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TEXHOJIOTUIECKOTO 000PYIOBAHHS)
OdopMsaTh HEOOXOAUMBIE
JTOKYMEHTBI JUIsl IOJTYyYCHHUS
3aKJIIOYECHUS O COOTBETCTBUHU
00BEKTOB TIPaBUIIAM TIOKAPHOU
0e30macHOCTH

PazpabatbiBaTh MEPOIIPHUSTHS,
HaINpaBIICHHBIC HA YCUJICHUE
MPOTUBOIOYKAPHOM 3aLUTHI U
MIPEIYIPExKICHUE TT0KAPOB
[TpoBOIUTH MOKAPHO-TEXHUYECKOE
o0ciiefoBaHne 00BEKTOB;
PaspabaThiBaTh periaMeHThI
PETrYJISIPHOM MPOBEPKUA COCTOSHUS
MOYKapHOI OE30MaCHOCTH
OpraHH3aIfH, UCTIPABHOCTH
TEXHUYECKUX CPEACTB TYIICHUS
rmo>kapa, CUCTEM BOJOCHAOKEHNUS,
OTIOBEIICHMSI, CBSI3U M IPYTHX
CHCTEM MPOTUBOMOKAPHOH 3aIHTHI;
Onpenensite Hanbosee

3¢ (HeKTHBHBIE THIIBI
ABTOMATUYECKUX YCTAHOBOK
MOKaPOTYILIEHUS, BUABI
OTHETYIIAIIETO BEIIECTBA U CIIOCOOBI
€ro 1MoJjauv B ouar rnoxapa B
3aBHCHUMOCTH OT BHJIA TOPIOYETO
MaTepuana, UCIoJIb3yeMOoro B
TEXHOJIOTUIECKOM IIpoIiecce,
00BEMHO-TUTAHUPOBOYHBIX PEIICHUN
3JIaHUsI, COOPYKCHHUS, CTPOCHHUS H
MapaMeTpoB OKPYKAIOIIEH Cpebl;
Kontponmposate
paboTOCIIOCOOHOCTh CUCTEM

JBUKEHHE HEOECHBIX TEJI, SBOJIIOIUIO 3BE3]1 U
Bcenennolii;

- BIIQJICTh 3aKOHOMEPHOCTSIMU, 3aKOHAMU U
TEOpUsMH (3aKOH BCEMUPHOTO Tsrotenus, I, 11
u |1l 3axkonsr HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHECHUS
UMITYJIbCA, IPUHIUI CYNEPIIO3ULIUN CHIL,
MIPUHIUIT PABHOIIPABHOCTH MHEPLIUATBHBIX
CHUCTEM OTCYEeTa; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOCHUS BEIECTBA,
ra3oBbI€ 3aKOHBI, IEPBBINA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsa, 3akoH KymnoHna,
3axkoH Oma 11 y4acTka 1enu, 3akon Oma st
IIOJIHOM DJIEKTPUUYECKOM LEeIH, 3aKOH [0y
- JIeHna, 3aK0H 2JI€KTPOMarHUTHOM
MHIYKIWHU, 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
MIPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETA,
3aKOH OTPAXKEHUS CBETA, 3aKOH MPETOMIICHUS
CBETa; 3aKOH COXPAHEHUs1 SHEPTUH, 3aKOH
COXpaHEHHUsI UMITYJIbCa, 3aKOH COXPAHCHHS
ANEKTPUUECKOTO0 3apsia, 3aKOH COXPaHEHUS
MaccOBOTO YHCIIa, TOCTyaThl bopa, 3aKoH
PaZMoOaKTUBHOTO paciaja); yBepeHHOe
WCIIOJIh30BaHNUE 3aKOHOB M 3aKOHOMEPHOCTEH
npu aHanu3e GU3NYECKUX SBICHUN U
IIPOLIECCOB;

- chopMHpOBaTh YMEHUS pelIaTh pacueTHbIE
3a/1au¥ C SIBHO 33JJaHHOMN (hHU3HIECKOM
MOJIEJIbIO, UCTIONB3YS (pU3ndecKue 3aKOHBI U
MIPUHITUIIBI; HA OCHOBE aHAJN3a YCIOBHS
3aJ1a4uM BEIOMPATh GUZUUYECKYIO MOJIEINb,
BBIZICNIATH (PU3HUECKUE BETMYUHBI U
dbopMyITbl, HEOOXOIUMBIE JUIS €€ PEIICHMS,
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ABTOMAaTUYECKOTO MOKAPOTYILIECHUS B
COOTBETCTBHUH C TPEOOBAHUSIMHU
MHCTPYKUUHI IO 3KCIUTyaTalluy;
Ocy1ecTBIATh TEXHUUYECKOE
oOciyxuBaHue (MapKUPOBKA,
BHEUIHUI OCMOTp, KOHTPOJIb 3apsija,
B3BEIIMBAHKE) U YUET
OTHETYILIUTEIICH;

Onpenenarb HOMEHKIATYPY,
KOJIMYECTBO U MECTa pa3MELICHUS
MIEPBUYHBIX CPEACTB
[I0’KapOTYILEHUS B 3aBUCUMOCTH OT
BH/JIa TOPIOYETO MaTepuara,
00BEMHO-TUTAHUPOBOYHBIX PEIICHHUNA
3/1aHMS], COOPYKEHUS NN CTPOEHUS,
MapaMeTPOB OKPYKAOLIEH CPelbl U
MECT pa3MeLIeHHsI 00CITyKUBAOLIETO
MepCOoHAaNa;

Br16upaTh 1 000CHOBBIBATH
ONTHMAaJIbHBIE TEXHUYECKUE
pEeIIeHNs [0 OrPAaHUYECHUIO
pacnpocTpaHEeHHs MoXkapa 3a
Ipeiesbl oyara;

BrinaBats npeanucanus
PYKOBOIUTEISAM MOJIpa3iesieHui 1o
YCTPaHEHUIO BBISIBJICHHBIX
HapyLIEHUH MPOTHUBOMOXKAPHBIX
HOPM U IIPAaBUIT;

CocraBreHus MaHa 3BaKyaluu
MepCcoHala U3 31aHUN U
COOPYKEHHU;

Pacuera nyreii oBakyanuu;
[TpoBOIUTH pacyeT HEOOXOAUMBIX
pacxos0B BOJBI HA HAPYIKHOE

MIPOBOAMTDH PACUEThl U OLICHUBATH PEAIbHOCTD
MOJTy4EHHOTO 3HA4YCHUS (PU3HUECKOM
BEJIMUMHBI; pelIaTh KaueCTBEHHbBIC 3a/1auH,
BBICTPaNBasi JOTUYECKHU HETIPOTUBOPEUHBYIO
LIETIOYKY PACCYXJICHHI C OMOpON Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
buznueckue IBICHUS
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MOKapOTYILICHUE;
IIpoBoauTh pacuer pacxo10B BOJIbI
Ha HapyKHOE MOXKApOTYILICHHE.
3HATh:

[IpaBuiia npuMeHeHus,
(GyHKIMOHATBLHOE HA3HAYCHHUE U
TEXHUYECKHUE XapaKTePUCTUKU
IIEPBUYHBIX CPEJICTB
MOKapOTYILIEHUS, YCTAHOBOK
[10’KapOTYILEHUs, CPEICTB MOXKAPHOI
aBTOMATHUKH, MTOKapHOU
CUTHAJIM3alUy;

OCHOBBI HOPMATHBHOTO ITPABOBOTO
PEryJIMpOBaHMSI U OCYIIECTBIICHUS
roCy/IapCTBEHHBIX MEp B 001acTH
MoKapHOU 0€30MaCHOCTH;
HopmartuHblie TpeGoBaHUS 110
00ecre4eHHOCTH 3/1aHUN U
COOPYKEHHUI CpEeICTBAMH 3aIUTHI U
crucreMaMu 0e30MacHOCTH;
MeTtoanka aHaian3a
B3PBIBOIIOKAPHOU U MI0KapHOM
OIACHOCTH TE€XHOJIOTHYECKUX
MIPOLECCOB, IIOMEIICHUH, 31aHUM;
Oco0GeHHOCTH TTOKapHOM OMAaCHOCTH,
[10’KapOONIacHbIE U IPYTUe ONacHbIE
CBOICTBA BEILIECTB, MATEPHUAJIOB,
KOHCTPYKIHI U 000PY/I0BaHHUS;
Krnaccudukanus B3pbIBONOXKapHOI
OIIACHOCTH BEILLECTB U MaTEPHAJIOB;
OCHOBBI HOPMATHUBHOTO ITPABOBOIO
PETYJIMPOBAaHMSI U OCYIIECTBIICHUS
roCy/lapCTBEHHBIX Mep B 001acTu
MOKapHOU OE30MaCHOCTH;
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XapaKTepUCTUKH TOTEHLIUAIBHO-
OIIACHBIX IIPOMBIIIJIEHHBIX 00OBEKTOB
Y OCHOBHBIE BUJIbI H CUCTEMBI
KOHTPOJIS 32 UX COCTOSIHHEM;
OcHoBbl 00ecrnieueHus 6€30NacHOCTH
TEXHOJIOTUYECKHUX IIPOLIECCOB;
CriocoObl, BUbI 3BAKyalH
[IEPCOHAJIA IPOMBIILITIEHHBIX
00BEKTOB;

Opranu3zanus 1 GyHKIIMOHUPOBAHNE
EnuHOM rocynapcTBEHHONM CUCTEMBI
MpEeNyNpPEexICHUS U JIUKBUAALNN
Ype3BbIYaHBIX CUTYAlN;
Knaccudukanus B3pbIBOIOKapHOI
OIIACHOCTH BEILLECTB U MAaTEPHUAJIOB;
Kareropuu nomemenuii no
B3PBIBOINOKAPHOM ONIAaCHOCTH U
M10’KapOOIacHbIE 30HbI;

OCHOBBI HOPMATHUBHOTO ITPAaBOBOIO
PETYJIMPOBAaHMSI U OCYIIECTBIICHUS
roCy/lapCTBEHHBIX Mep B 001acTu
MOKapHOU OE30MaCHOCTH;
OraecToiKoCTh CTPOUTENBHBIX
KOHCTPYKIUU;

Crernenb OrHECTONKOCTH 3JjaHHIt;
Knacchl pyHKIIMOHAIBHON MOKapHOH
OIIaCHOCTH;

Knaccugukaruto noxapos u
oracHble (PaKTOPHI MOKAPOB;
OCHOBBI HOPMaTUBHOTO ITPaBOBOIO
PEryJIUpOBaHMsI U OCYIIECTBIICHUS
rOCYJJapCTBEHHBIX Mep B 00JIaCTH
MOKapHOW O€30MaCHOCTH;

ITopsimiOK pOBEPKH CUCTEM
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MIPOTUBOMOXKAPHOTO
BOJIOCHA0KEHHS;

Hopwms! u TpeGoBanust
00I11e0TPaCIEBBIX, OTPACIEBBIX
MpaBuJI, PETJIAMEHTOB, TPEOOBaHUS
JIOKAJIbHBIX HOPMATHUBHBIX
JOKYMEHTOB I10 TIOYKapHOH
0e30macHOCTH

[IpoTuBonokapHbie TpeOOBAHUS
CTPOUTENBHBIX HOPM, TIPaBHII U
CTaHJIapTOB

[ToxapHas OormacHOCTh
KOHTPOJIUPYEMBIX 00bEKTOB
TexHoa0r1M, OCHOBHBIC
MIPOU3BOJICTBEHHBIE TTPOIIECCHI
OpraHu3aiuu, 0COOEHHOCTH
SKCIUTyaTaluy 000pyI0BaHMS,
MIPUMEHSIEMOT0 B OpraHU3allui,
MPOIYKIIMKM OpraHu3aluy,
MaTepHalIbHO-TEXHUYECKUX
PECYPCOB, UCIOJIB3YEMBIX MTPU
IIPOU3BOJICTBE MPOAYKLIUH,
crenuguKa OTAeNbHBIX BUIOB paboT
CpencTBa moxapoTyIIeHus,
HCIIOIb3YEMBIC Ha 00BEKTE

Cxembl IeicTBHI TepcoHana
OpraHM3aliy MPH MoxKapax
[TpuumHbI OXXapOB U B3PHIBOB U HX
OCHOBHBIE MTOpaXkarouire GpakTopsl
OpraHu3anroHHbIE OCHOBBI
o0ecrnieueHus MokapHon
0€30IaCHOCTH B OpTraHU3aIHH;
TexHoIOornYecKre Mpouecchl
MIPOU3BOJICTBA, UX MOXKapHas
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OIaCHOCT;
KoHncTpykTuBHBIE 0COOCHHOCTH,
TEXHUYECKHE XaPaKTEPUCTUKU U
MpaBUjIa SKCIUTyaTallud CPENICTB
IIPOTUBOIOKAPHON 3aIUTBI;
[Topsimok paccMoTpeHus U
COIJIACOBAHUS MPOEKTHOM
JOKYMEHTAI[MH Ha CTPOUTEIBCTBO U
PEKOHCTPYKIIMIO 3/1aHU U
COOPYKEHHUI B 4YaCTH MOKapPHOU
0€301aCHOCTH;

Meroauka pacdera KOJIUYECTBa,
TUIIA U PaHTa OTHETYILUTENeH,
HEOOXOJAUMBIX JUTS 3aLUTHI
KOHKPETHOT0 00BEKTa,
YCTaHABJIMBAEMBIX HCXOIS U3
BEJIMYMHBI I0)KaPHON Harpy3KH,
(U3UKO-XUMUYECKUX U
MOYXapOOMacCHbIX CBOMCTB
o0palamuxcs roprounx
MaTepuaoB (KaTeropuu
3alMIAEMOT0 MOMEIEHHUS),
XapakTepa BO3MOKHOTO UX
B3aMMOJICHCTBHS C OTHETYIIAIUMHU
BEIIECTBAMH U Pa3MEpOB
3alUIAeMOT0 0OBEKTa;
TpeboBaHUs HOPMAaTHBHBIX
JOKYMEHTOB, OTIPEIEIISIOIINX
HOMEHKJIATYPY Y TaKTHKO-
TEXHUYECKHUE XapaKTePUCTUKU
OTHETYIIUTEIIEH;

TpeboBanust cTaH1apTOB, MIPABUII,
MHCTPYKUUHI B 007aCTH MOKapHOU
0C30I1acHOCTH;
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TpeOGoBaHus OTpacaeBbIX U
JIOKaJIbHBIX HOPMATUBHBIX
JOKYMEHTOB IO MOXKapHOU
0€30MaCHOCTH C YY€TOM CHEeIM(PUKH
OpraHu3alNy;

TexHonornyecKkue mporeccol
IIPOU3BOJICTBA U €r0 MOKApHas
OIaCHOCTB;

KoHcTpyKTHBHBIE 0COOEHHOCTH,
TEXHUYECKUE XapPaKTEPUCTUKU
JKCIUTyaTalluu CPE/ICTB
MIPOTHUBOMIOKAPHOH 3aIIUTHI 00BEKTA;
3akoHOoHaTeENBCTBO Poccuiickon
denepauru U Ipyrue HOpMaTUBHbBIC
MIPABOBbIE aKThI B 00JACTH MOKAPHOM
0e30I1acHOCTH;

—  JIOKyMEHTBI o MO0’KapHON
0€30I1aCHOCTH B CTPOMUTENBCTBE.

OI1.05 ABTOMaTH3MPOBAHHBIE
CHCTEMBI YIIPABJICHHUS U CBA3b
yMeThb

[TpumensTH cpencTBa TeneoHHOM 1
PaguoCBs3Y;

ITpoBoauTH pasnooOMeH Ha IMoXKape
C MCIIOJIb30BAaHUEM TO3BIBHBIX;
3HaTh

TpeboBanwus MpUKaA30B, YKa3aHUH U
APYIUX PYKOBOJASIIUX JOKYMEHTOB,
pEerIaMeHTHPYIOLIUX HECEHUE
KapayJIbHOW U FapHU30HHOMN
CITYy>KOBI;

TpeboBanust mpuka3oB, yKkazaHUN U
OPYTUX PYKOBOJSIINX JOKYMEHTOB,
pErIaMEHTHPYIOIIMX IPAaBUIIA

- cpopMUPOBAHHOCTH TIPEJICTABICHUM O POJTU
U MecTe (PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpPa, O
cucreMoobpa3ymomieil poiau pU3KNKH B
Pa3BUTHHN €CTECTBEHHBIX HAyK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJIE
POCCHUICKHX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH; TOHUMAaHUE PU3NUECKOM
CYIIIHOCTH HAOJIOJaEMBIX SBJICHHUM
MHUKpPOMHpPA, MAKPOMHUPA U METAMHUPA;
MOHMMAaHUE PO aCTPOHOMHH B
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U
JaNbHENIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH,
poiu pu3ukH B GOPMUPOBAHUU KPYTro30pa U
(GyHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa JUIsI
pelIeHNs] TPAKTUYECKUX 3a1ay;

Pazpmen 1.

Temsr 1.1.,1.2,1.3
Paznen 2.

Temer 2.1.,2.2., 2.3.
Paznen 3.

Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.

Paznen 4.

Temer 4.1., 4.2.
Pa3pmen 5.

Temsr 5.1.,5.2., 5.3.

Paspgen 6.
Temsur 6.1., 6.2.
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Be/ICHUS TeNIeOHHOM U painoCBs3Y;
[TpaBwiia paboTHI C cpeACTBAMH
Tesne()OHHON U PAANOCBS3H;
OcCHOBBI OpraHu3aluu
JIMCHETYEPCKOM CITYKOBI;
Opranu3zanuo cBs34 Ha M0XKapE;
[TpaBuia ¥ TOPSIOK BEACHUS
panmooOMeHa Ha TIoXkape;
[TpaBuia 1 NOPSIOK Neperadn
nH(pOPMAIINY C MECTa MOXKapa;
[To3bIBHBIE PaA0aOOHEHTOB U
MOPSIOK UX TTOCTPOCHHS

- BJIaJIETh OCHOBOIIOJIAraloIMH
(U3HYECKUMU TIOHATUSIMU U BETHUNHAMU,
XapaKkTepU3YIOUUMHU (HU3NIECKUE MTPOIIECCHI
(CBSI3aHHBIMM C MEXaHUYECKHUM JIBUKEHUEM,
B3aMMOJIECTBUEM TEJI, MEXaHUYECKUMU
KOJIEOAaHHMSIMH M BOJIHAMU; aTOMHO-
MOJICKYJIIPHBIM CTPOSHHUEM BEIIIECTBA,
TEIJIOBBIMH MPOLIECCAMU; DTIEKTPUUECKUM U
MarHUTHBIM TIOJISIMH, JICKTPUYECKUM TOKOM,
AJIEKTPOMATrHUTHBIMU KOJICOAHUSIMU U
BOJIHAMH;, OIITHYECKUMH SIBJICHUSIMU;
KBAaHTOBBIMHU SIBJICHUSIMU, CTPOCHUEM aToOMa U
aTOMHOTO S/Ipa, PaJMOAKTUBHOCTHIO);
BJIQZICTh OCHOBOIIOJIArafoIIMU
ACTPOHOMUYECKUMH TIOHATHIMH,
MO3BOJISIIOIIUMHE XapaKTePU30BaTh MPOIECCHI,
MIPOUCXOSAIINE HA 3B€3/1aX, B 3BE3JHBIX
CHUCTEMax, B MEXTaJaKTHUYECKOU CpejIe;
JIBIDKEHUE HEOSCHBIX TEJI, DBOJIIOIUIO 3BE3/ U
Bcenennoi;

- BJIaJIETh 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U
TEOpHUsMH (3aKOH BCEMHUPHOTO TsaroTeHus, I, 11
u |11 3akons! HploTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUH, 3aKOH COXPAHEHUS
HMMITYJIbCA, IPUHIIAT CYTIEPTIO3UITUHN CHIT,
MIPUHIIUIT PABHOTIPABHOCTH WHEPIIUATBHBIX
CHCTEM OTCYETa; MOJIEKYJIISIPHO-
KHMHETHUYECKYIO TEOPUIO CTPOSHUS BEIIECTBA,
ra30BbI€ 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHUs
ANEKTPUIECKOTO 3apsia, 3akoH Kyrona,
3akoH OMa JJid y4acTka 1enu, 3akon Oma st
IIOJIHOM AJIEKTPUYECKOM ey, 3aKoH Koy
- JIeHna, 3aK0H AJEKTPOMAarHUuTHOM
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MHIYKIWHW, 3aKOH COXPAHEHUS YHEPTUH, 3aKOH
MPSIMOJIMHEMHOTO paclpoOCTPAHEHUSI CBETA,
3aKOH OTPa)XCHUs CBETA, 3aKOH MPEJIOMIICHHUS
CBETa; 3aKOH COXPAHEHUsI SHEPTUH, 3aKOH
COXPAHEHHUs UMITYJIbCa, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPaHEHUS
MacCcOBOI'0 YHMCIIA, TOCTYJaThl bopa, 3aKkoH
pazvoaKTUBHOIO Paclajia); yBEPEHHOE
MCII0JIb30BaHUE 3aKOHOB ¥ 3aKOHOMEPHOCTEMN
npu aHau3e GU3NUYCCKUX SBJICHUN U
MIPOLIECCOB;

- copMuUpOBaTH YMEHUS PEIIATh PACUCTHBIC
3aJ1a4M C SIBHO 33JaHHON (PU3NYECKOM
MOJICJIBIO, UCTIONB3Ys (PHU3NICCKUE 3aKOHBI U
MIPUHLUIIBI; HA OCHOBE aHaJIM3a YCIOBUS
3aJ1a4M BbIOMPATh GUZNUYECKYIO MOJIEIIb,
BBIICTISITH (PU3NYECKUE BEIUYMHBI U
(bopMyIIbl, HEOOXOIUMBIE JIJISl €€ PeIIeHNUs,
MIPOBOJIUTH PACUYETHl U OIICHUBATH PEATLHOCTD
MOJTy4YEHHOTO 3HaUYeHUs (PU3UUECKOI
BEJTMYUHBI; pelIaTh KaueCTBEHHBIC 3a/1a4H,
BBICTPaNBasi JOTUYECKH HEIPOTUBOPEUNBYIO
LETIOYKY PACCYXIECHHI C OMOPOM HA
M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
buznyeckue IBICHUS

-chopMHUpOBaTH YMEHUSI yUYUTHIBATH TPAHUILIBI
MIPUMEHEHUS U3yYEHHBIX (PU3NUECKIX
MOJIeJIeli: MaTepraabHas TOUKa,
WHEepIMaIbHasl CUCTEMA OTCUETA, UACATbHBIN
ra3; MOJIEIHN CTPOEHUS ra30B, KUIKOCTEN 1
TBEPABIX TEJI, TOUCUHBINA AJIEKTPHUIECKUIN
3apA, iAepHas MOJIeJb aToMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO SI7Ipa MPU PEIICHUN
buznyecKux 3a/1ay;

50




- cOpMHUPOBATH COOCTBEHHYIO TO3UIIHIO 10
OTHOILIEHHIO K (pr3nueckoit HHpopmMaIuy,
HOJTY4aeMOM U3 Pa3HBIX HCTOYHUKOB, YMETh
UCTIOJIb30BATh I (PPOBHIC TEXHOIOTUH IS
HIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPIPETALIIH
U TIPE/ICTaBICHUS Y4eOHON 1 HAayYHO-
HOMYJIAPHOI HHPOPMAIMK; Pa3BUTh YMEHHS
KPUTUYECKOTO aHAaJIHM3a MMOJIy4aeMOi
uHpopmarun

- OBJIQJIETh YMEHUSAMH paboTaTh B TPYIIIE C
BBITIOJTHEHUEM PA3IMYHBIX COIIMATBHBIX
poJieii, IaHUpOBaTh padOTy rPYIIIbL,
pPaLMOHAIBHO pacIpeeNsaTh AeATeIbHOCTh B
HECTAaHAAPTHBIX CUTYAlHAX, aJCKBAaTHO
OLICHUBATH BKJIA/I KQKOT0 U3 yYaCTHUKOB
TPYIIIBI B PEHICHUE pacCMaTPHUBAEMO
poOIIeMbI

OI1.10 IIporuBonoxapHoe
BOJOCHA0KeHH e

YMETb:

- OHIpENeNATh IOTEPU HANOPa, PACXOJ
KUIAKOCTHU YE€PEC3 OTBEPCTHUA U HACAAKU
BO BpeMs aBapUHHOIO CluBa M

MOBEIIIEHAS JIaBIIEHAS npu
TUJIPABIMYECKOM yIIape;

- BBINTOJHATH T0KapHO -
TEXHUYEEKYI0 JKCIEPTU3Yy MPOEKTOB U
OKapHO- TEXHHYECKOE
o0cieioBaHNe JeHCTBYIOIUX
CHUCTEM MTPOTHUBOIIOKAPHOTO
BOJIOCHA0KEHMS 00BEKTOB n

HaCeJICHHBIX MyHKTOB;
- QHAIM3MPOBATh MEPONPUSITHUS TIO
o0ecleueHNI0 HAAEKHOCTH  IOJAYH

- cpopMUPOBAHHOCTH TIPEJICTABICHUM O POJTU
U MecTe (PU3MKU U aCTPOHOMMH B
COBPEMEHHOM HAay4YHOU KapTUHE MUpPa, O
cucreMoobpa3ymomieil poau GU3MKH B
Pa3BUTHHU €CTECTBEHHBIX HAayK, TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHH, O BKJIAJIE
POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH; TOHUMAaHUE PU3NUECKOM
CYIIIHOCTH HAOJIOaEMBIX SBJICHHUM
MHUKpPOMHpPA, MAKPOMHUPA U METAMHUPA;
MOHMMAaHUE POJIH aCTPOHOMHH B
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U
JalbHENIIEM HayYHO-TEXHUYECKOM Pa3BUTHUH,
poiu pu3ukH B GOPMUPOBAHUN KPYT0o30pa U
(GyHKIIMOHAIBHON I'PaMOTHOCTH Y€JIOBEKa JIs
peIlIeHNs] IPAKTUYECKUX 3a7a4;

- BJIaZICTh OCHOBOIOJIATAKOIIIMMH

Pazpmen 1.

Temsr 1.1.,1.2,1.3
Paznen 2.

Temer 2.1.,2.2., 2.3.
Paznen 3.

Temsr 3.1., 3.2., 3.3., 3.4.,
3.5.

Paznen 4.

Temer 4.1., 4.2.
Pa3pmen 5.

Temsr 5.1.,5.2., 5.3.
Paznen 6.

Temsur 6.1., 6.2.
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BOJBl JJISl LIEJEH MOXKapOTYyLICHUS U
COOTBETCTBUE IPOCKTOB TPEOOBAHUIM
HOPMAaTHBHBIX JJOKYMEHTOB.

B pe3yJibTaTe YCBOEHHUS
JTUCHUIUTMHBL 00YyYaroIuics JOJKEeH
3HATh:

- OCHOBBI TMJPABIMKH,  HOPAJIOK
- JICHMCTBYIOIHE

- METO/Bl U CIOCOOBI TMOJa4u BOABI
10 HACOCHO-PYKaBHBIM CUCTEMAM

- METOJAMKY pPacyeToB HACOCHO-

PYKaBHBIX CUCTEM, pabounx
rmapaMeTpoB  HAcOCOB,  TOJIOBHBIX
BOJIOTIPOBOJTHBIX BOOPYKEHHH,
ONpeZIeTICHUsI ~ pacxojJa BOJABI  Ha
MO’KapOTYIIICHHUE.

- BHUIBI H CIIOCOOBI
MIPOTHBOITOKAPHOTO
BOJIOCHA0KEHUS

O0OBEKTOB H HACEJICHHBIX ITYHKTOB

(bu3NYECKUMU TOHATUSMHU U BETMUYMHAMU,
XapaKTePU3YIOIUMHU (PU3HUECKUE TTPOIECCHI
(CBSI3aHHBIMH C MEXAaHUYECKUM JABH)KCHUEM,
B3aUMO/ICCTBUEM TEJI, MEXaHUYECKUMHU
KoJ1Ie0aHUSIMU U BOJTHAMH; aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM BEIlIECTBA,
TEIJIOBBIMH IPOLIECCAMHU; SJIEKTPUUECKUM U
MarHUTHBIM MOJISIMU, SJEKTPUUECKUM TOKOM,
AIIEKTPOMArHUTHBIMU KOJI€OaHUSIMU U
BOJIHAMU; ONITUYECKUMU SIBJICHUSIMH;
KBAaHTOBBIMHU SIBJICHUSIMU, CTPOCHUEM aToMa U
aTOMHOTO SIApa, PAAMOAKTUBHOCTHIO);
BJIAJIETh OCHOBOIIOJIAratoIuMHu
ACTPOHOMUYECKUMH MOHATHUSIMH,
MO3BOJISIIOIIUMHU XapaKTepU30BaTh MPOLECCHI,
MIPOUCXOSIINE HA 3B€3/1aX, B 3BE3THBIX
CHUCTEMax, B MEXTaJIaKTHUYECKOU CpeIe;
JIBIDKEHHME HEOECHBIX TEJl, DBOJIIOIUIO 3BE3]T U
Bcenennolii;

- BJIaJIETh 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TEOpUsIMU (3aKOH BCEMUPHOTO TAroTeHus, |, 11
u |l 3akonbl Hp10TOHA, 3aKOH COXpaHEHMS
MEXaHWYECKON IHEPTUH, 3aKOH COXPAHECHUS
MMITYJIbCA, IPUHIINI CYNEPHO3ULUN CHUII,
MIPUHITUTT PABHOTIPABHOCTH MHEPITUATBEHBIX
CHUCTEM OTCUETa; MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO CTPOCHUS BEIIIECTBA,
ra30BbI€ 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHUS
ANEKTPUUECKOTO0 3apsiaa, 3akoH Kymnona,
3akoH Oma JJ1s ydacTka 1en#, 3akod Oma st
MIOJIHOM DJIEKTPUUYECKOMN LEMH, 3aKOH [0y
- JIeHna, 3aK0H 3JI€KTPOMarHUTHOM
WHIYKIWU, 3aKOH COXPAHEHUs SDHEPTUH, 3aKOH
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IPSMOJIMHEHHOTO pacpoCTpaHEHHsl CBETa,
3aKOH OTPA)XEHMsI CBETA, 3aKOH IPEIOMIICHUS
CBETa; 3aKOH COXPAHEHUs SHEPIuu, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHUs
AJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHMUS
MaccoBOI'0 YMCIa, OCTyJ1aThl bopa, 3akoH
PalMOaKTUBHOIO paclaja); yBEpEeHHOE
MCII0JIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEMN
py aHanu3e GU3NUECKUX SABJICHUNA U
IIPOLIECCOB;

- ¢(OpMHUPOBATh YMEHUS pellaTh pacueTHbIE
3aJ1au¥ C SIBHO 3aJJaHHON (PU3HUECKON
MO/IEJIBIO, UCTIONIB3Ys (PU3UUECKUE 3aKOHbI U
IIPUHLIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3aJjauy BBIOMpaTh (PU3NUYECKYIO MOJIEIb,
BBIIETIATh PU3NYECKUE BEIIMYMHBI U
(bopMyIbl, HEOOXOAUMBIE IS €€ PELIeHHUS,
IIPOBOAMTDH PacueThl U OLIEHUBATH PEAIbHOCTD
MOJIyYEHHOT0 3Ha4Y€HUs (PU3NUECKOi
BEJIMYMHBI; pellaTh KaueCTBEHHbIE 3a/1auH,
BBICTpauBasi JIOTMUECKHU HETPOTUBOPEUUBYIO
LIEMIOYKY PACCyKIECHUM C OIIOPOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U
bu3nueckue sIBICHUSL

- chopMHpOBaTh YMEHUS pacro3HaBaTh
buznueckue SBiIeHHs (IPOIECCHI) U
OOBSACHATH UX Ha OCHOBE U3YUEHHBIX
3aKOHOB: PAaBHOMEPHOE U PABHOYCKOPEHHOE
MPSIMOJIMHEHOE ABHKEHUE, CBOOOTHOE
NajJicHuE Tell, ABMKEHHUE 10 OKPYKHOCTH,
WHEpLUs, B3aUMOJICUCTBUE TEJl,
KosiebaTenbHOE IBUKEHUE, PE30HAHC,
BOJIHOBOE JIBHXKeHHE; Tuddy3us,
OpOYHOBCKOE JIBIYKEHUE, CTPOCHUE
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KUJKOCTEH U TBEPJbIX Tell, U3MEHEHHE
0o0beMa TeJ Ipyu HarpeBaHuM (OXJIAXKIACHUN),
TEIIOBOE paBHOBECHE, UCIIAPEHUE,
KOHJIEHCAllUs, TUIaBJIEHUE, KPUCTAIIIN3aLus,
KHUIIEHUE, BIaKHOCTh BO3/lyXa, CBSI3b CpelHen
KMHETUYECKOW SHEPTUU TEIJIOBOIO JBUKECHHUS
MOJIEKYJI C aOCOJIFOTHOW TEeMITepaTypoi,
MOBBILICHUE JABJIEHMSI ra3a IpU €ro
HarpeBaHuU B 3aKPHITOM COCYJI€, CBS3b
MEXly apaMeTpaMy COCTOSTHUS T'a3a B
M30MPOIECcCax; AIEKTPU3ALUS TEl,
B3alMOJIEICTBHE 3aps/10B, HarpEBaHUE
MIPOBOJHHKA C TOKOM, B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMarHUTHAsI UHYKIIMS,
JefCTBIE MAarHUTHOTO MOJI HA TPOBOIHUK C
TOKOM M JBUKYIIHUICS 3apa,
AIIEKTPOMArHUTHBIEC KOJIeOaHUs U BOJHBI,
MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXeHHe, IpeJoMIIeHIE, HHTep(epeHIus,
T pakIus v MoIsipru3aius CBeTa, TUCIePCHs
cBeTa; GoTodNIeKTpuIecKuil 3pPexT, cBeToBOE
JIaBJICHHE, BOSHUKHOBEHUE JINHENYATOTO
CIIEKTpa aroma BOJ0pO/ia, ECTECTBEHHAs U
VCKYCCTBEHHAs paIMOAKTUBHOCTD
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