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1.TTACHOPT ITPOI'PAMMBbBI YYEFHOM JIUCITUILIUHBI
OVY/In. 13 ®usuka

1.1. Obs1acTh IPUMEHEHUsI TPOTrPaMMBbI

PabGouass mporpamma  y4eOHOM  AUCHMIUIUHBI ~ SIBISETCS.  4YacTbl0  OCHOBHOM
obOpasoBarenbHOl TporpaMmbl B cooTBeTcTBUU ¢ DPI'OC cpemnero obmero oOpa3oBaHUs
(yrBepknenHoro Ilpukaszom MunucrtepcrBa oOpasoBanusi U Hayku Poccuiickoit denepanuu ot
17 mas 2012 r. Ne 413) u npenanasHaueHa AJIsl MOJIyYSHHsI CPEAHEro o0Iero odpa3oBaHuUs
CTyJeHTaMH, 00yJarommxcsi Ha 6a3e ocHOBHOTro obmiero odpazosanus no npodeccun 21.02.06
WNHudopMalnoOHHbIE CUCTEMBI T'PAIOCTPOUTEIBHON A TETHHOCTH.

Pabouast mporpamma yueOHOW muctumumHabl OY]n.11 ®wusuka paspaborana B
COOTBETCTBUHM C MPUMEPHOI 0011e00pa3oBaTeIbHON y4eOHON IuCHUIUIMHON «Du3nKay, Uit
npodecCHOHANBHBIX 00pa30BaTEeNbHBIX OpraHu3aluid  PEKOMEHI0BAHHOM ®denepalibHBIM
rOCy/IJapCTBEHHBIM  aBTOHOMHBIM  yupexjeHueM «PDenepaibHbIi  HMHCTUTYT  pa3BUTHUSA
oOpazoBanus» (PI'AY «®UPO», nporokon Ne 3 ot 21 urons 2015 r.).

1.2, Ileau yuyeOHO# IMCUMNIMHBI:

— OCBOCHHE 3HaHUU O PyHIaMEHTaIbHBIX (U3UYECKUX 3aKOHAX M MPUHIUIIAX, JEKAIIUX
B OCHOBE COBPEMEHHOU (PM3MUECKOM KapTHHBI MUPA; HauOo0JIee BAXKHBIX OTKPBITUAX B 00JIacTH
(bu3KKH, OKa3bIBAIOIINX OINpPEACAIoNIee BIUSHIE Ha PA3BUTHE TEXHUKU U TEXHOJIOTHUU; METO1aX
HAy4HOT'O MMO3HAHUS TPUPOJIBL;

— OBIAQJICHHE YMEHHUSMHU TPOBOJUTH HAONIONCHUSA, IUIAHUPOBATH U  BBIOJIHATH
AKCIIEPUMEHTHI, BBIABUTATh TUIIOTE3bI U CTPOUTH MOJENIH, IPUMEHSTh MOJTYYEHHbIE 3HAYEHUS 110
buszuke s OOBSCHEHUS Pa3HOOOPA3HBIX (PU3WYECKUX SIBICHUM U CBOWCTB BEIIECTB;
MPAKTUYECKH HCIONb30BaTh (PU3WYECKUE 3HAHUS; OIEHUBATh JIOCTOBEPHOCTh E€CTECTBEHHO-
Hay4yHOW MH(pOpMaLNY;

— pa3BUTHE TO3HABATEIbHBIX HMHTEPECOB, HHTEIUIEKTYaJIbHBIX W  TBOPYECKUX
CIOoCcOOHOCTE B mporecce MpUOOpPETeHHs] 3HAHUN W yMEHUH Mo (PU3HMKE C HCIOJIb30BAHUEM
Pa3IUYHBIX UCTOYHUKOB WH(OPMAIIMU U COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHH;

— BOCIIUTAaHHWE YOEKJEHHOCTH B BO3MOXKHOCTH TIO3HAHMSI 3aKOHOB  MPUPOIBI,
WCIIOJIH30BAaHUS JIOCTHKEHUN (UMK Ha OJlaro pa3BUTHUA YEJOBEYECKON ITMBUIM3AIINHY;
HEOOXOUMOCTH COTPYTHUYECTBA B MPOIIECCE COBMECTHOTO BBITIOIHEHUS 33/1a4, YBAKHUTEIHLHOTO
OTHOIIIEHUS K MHEHUIO ONMOHEHTa TMpU OOCYXICHUU TPOOJIEM €CTECTBEHHO-HAYUYHOTO
COJIepXaHUsl; TOTOBHOCTH K MOPAJIbHO-ITUYECKOM OLEHKE HCIOJIb30BAHUS  HAYYHBIX
JIOCTYKCHHH, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KAIOIIECH CPEIbI;

— UCTOJB30BaHUE IPUOOPETECHHBIX 3HAHUN M YMEHUU TSl pelIeHHs IPAKTUYECKUX 3a1a4
MOBCEIHEBHON JKM3HHU, OOecreueHus: Oe30MaCHOCTH COOCTBEHHOW KHU3HHU, pPalMOHAIBLHOTO
MIPUPOIOTIONB30BAHMS U OXPaHbl OKPYKAIOIIEH CPeIbl U BO3MOXKHOCTh MPUMEHEHUSI 3HAHHUHN TIPH
peIIeHnH 33724, BO3HUKAIOIINX B MOCIEAyIomeld TpohecCHOHATEHOU NesITeIbHOCTH.

1.3. OO0mas xapakTepucTHKa Y4eOHOI 1M CHMIIJIHHbI

B ocnoBe yueOnoit mucrummael OV]Im. 11 ®wusmka meXUT yCTaHOBKAa Ha
dbopmupoBaHre y O00y4aeMbIX CHCTEMBI 0a30BBIX TOHATHH (U3UKA W TPEACTABICHUN O
COBPEMEHHOM (M3NYECKON KapTHUHE MHpA, a TaKXKe BbIpaOOTKAa YMEHUN MPUMEHATh (PU3NYECKHe
3HAHMS KaK B TPO(eCCHOHATBHOM NeSITEIbHOCTH, TaK U JJIS PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue noyioXeHus, pa3BuBaeMble (PU3UKOH, pacCMaTPUBAIOTCS KaK OCHOBA CO3JaHUS U
UCIIONIb30BaHUsI MH(POPMAIIMOHHBIX M KOMMYHHKAMoHHbIX TexHonoruii (MKT) — omHoro us
HanboJIee 3HAUMMBIX TEXHOJIOTHUECKUX TOCTHKEHUN COBPEMEHHON ITUBUITH3AITHH.

dusnka JaeT KIOY K TOHMMAHUIO MHOTOYUCIICHHBIX SIBIEHUH U MPOLIECCOB

OKpYXKarollero Mupa (B €CTeCTBEHHO-HAYYHBIX OOJACTSIX, COLMOJIOTHUH, SKOHOMHKE, f3BIKE,



auTepatype u ap.). B ¢usuke dopmupyrorcs MHOTHE BUABI JESATEIBHOCTH, KOTOPHIE UMEIOT
MeTaIpeIMeTHbIN Xapakrep. K HUM B epByro ouepeib OTHOCATCS: MOJCINPOBAaHNE O0OBEKTOB U
IPOIIECCOB, MPUMEHEHNUE OCHOBHBIX METOJIOB MO3HAHUS, CHCTEMHO-MH(POPMALMOHHBIA aHaIN3,
dbopMyIUpOBaHUE THUIIOTE3, aHAIW3 W CHUHTE3, CpPaBHCHHE, OO0OOIICHHE, CHUCTEMaTH3aIus,
BBISIBJICHHE TPUYMHHO-CIIEJCTBEHHBIX CBS3€H, MOMCK AaHAJOTOB, YIpaBlIeHHE OOBEKTaAMU U
npoueccam. VIMEHHO 3Ta AMCLUHUIUIMHA TMO3BOJSET MO3HAKOMHUTH CTYACHTOB C HayYHBIMH
METOJIJaMH MO3HAHUS, HAYYUTh UX OTINYATh TMIIOTE3Y OT TEOPUU, TEOPHUIO OT IKCIIEPUMEHTA.

Odu3uka UMeeT OueHb OOJIBIIOE U BCEBO3PACTAIONICE YHMCIO MEXIUCUUIUTMHAPHBIX
CBs3€i, MpUYeM Ha ypOBHE KakK MOHATUHHOrO ammapaTa, Tak W WHCTpyMeHTapus CkazaHHOE
MO3BOJISIET ~ paccMaTpuBaTh (U3MKY Kak  METAQAMCUUIUIMHY, KOTOpas IpelIoCTaBiseT
MEKIUCIUTUTMHAPHBINA S3bIK 7151 ONUCAHUS HAYYHOW KapTUHBI MUDA.

®dusnKa ABIAETCS CHCTEMO0Opa3yomuM (HaKTOPOM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (pU3MUECKUe 3aKOHBI JISKAaT B OCHOBE COACP)KAHUS XUMHH, OHOJIOTHH,
reorpaduu, aCTPOHOMHH U CIELUATBHBIX JUCHUIUINH (TEXHUYECKas MEXaHUKa, HIEKTPOTEXHUKA
u ap.). YueOnas gucuumunHa OY/n. 11 ®usmka co3maer yHUBEpCalbHYIO 0a3y Ul U3ydeHUs
oOuienpodecCHOHaNbHBIX W CHEHHANbHBIX JAWCHUIUIMH, 3aKJIaiblBaeTcs (QyHIAMEHT IS
MOCIEAYIOLIEro O0yUeHuUs: CTYICHTOB.

OOnanmasi JTOrMYECKOW CTPOMHOCTBIO M ONHUPAACh HA HKCIEPUMEHTAIbHBIC (aKTHI,
yueOHas muctummaa OYn. 11 ®usumka QopmMupyer y CTYACHTOB MOJJIMHHO HAydHOE
MHUpoBO33peHue. Dusnka SBISAETCS OCHOBHOM Yy4YEHHS O MAaTEpHAJbHOM MHPE W peliaeT
po0OJIEMBI 3TOT0 MHpA.

Teopernueckue cBeieHHs 10 (PU3MKE JOMOTHAIOTCS JEMOHCTPAUAMU U TJa00paTOPHBIMU
pabotamu.

N3ydyenne obmeoOpazoBaTenbHOi  yueOHOW mucturmummabl  OYn. 11 ®wusuka
3aBepIlaeTcs MO/ABEJICHUEM UTOrOB B (pOpME IK3aMeHa B PaMKax MPOMEKYTOUHOM aTTecTaluu
CTY/ICHTOB.

1.4. PesynbTaThl oOcBOCHHMA Y4eOHOM IMCIMIIJIMHBI:
OcBoenne coaepxanus ydeOHoW nucuurmummabl OY]n. 11 ®usumka obecnednBaer

JOCTUIKEHUE CTYACHTaMU CIICAYIOINX Pe3yJdbTaToB:

JAUUYHOCMHbBIX:
- UYYBCTBO TOpPAOCTH W YBAXCHUA K HCTOPHUHU W JOCTHKCHHUAM OTECYCCTBCHHOM

buznvecKoil HayKu; (GU3UYECKU TPaMOTHOE TMOBEJACHHE B MPO(ECCUOHATBLHON NeATEeIbHOCTH U
OBITY IpU OOpaIleHuH ¢ IpUOOpaMu U YCTPOUCTBAMH;

- TOTOBHOCTH K MPEJIOKEHUIO 00pa30BaHMsl M MOBBIICHHUS KBaTU(UKALUU B U30paHHOM
npo¢eCCHOHATILHOM JAEATEIbHOCTH U OOBEKTUBHOE CO3HAHUE POJIM (PU3HMUECKUX KOMIETCHIUN B
ITOM;

- YMEHHE HCMOJIb30BaTh JOCTUKEHHUS COBPEMEHHOHN (pU3MUecKON HayKu M (PU3HUECKUX
TEXHOJIOTHI JUIsl TOBBIIIEHUS COOCTBEHHOI'O HWHTEIIEKTYaJbHOTO pa3BUTHA B BbIOpaHHOMU
poeCCHOHAIBHON JEATENHHOCTH,

- YMEHHE CaMOCTOSATEIbHO J10ObIBaTh HOBBIE HJIsl ce0sl (pr3HuUecKue 3HaHUS, UCIOJIb3Ys
JUISL ATOTO JIOCTYIIHBIE UCTOYHUKH UH(POPMALIUY;

- YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIE B3aUMOOTHOILIEHHUS B KOMAaHJE IO PELICHUIO
00IIMX 33724,

- YMEHHUE YIpPaBJIATh CBOEH IO3HABATEJILHOM NEATENbHOCTBIO, IPOBOAUTH CAMOOLIEHKY
YPOBHsI COOCTBEHHOT'O MHTEIIJIEKTYaJIbHOTO Pa3BUTHS;

MemanpeomMemHpix:



- HCIOJb30BAHME pPA3JIMYHBIX BUJOB IO3HABATEIBHON JEATEIBHOCTH ISl PELICHUS
¢u3nueckux 3aaay, MPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS (HAONIOIEHHS, ONMHCAHUS,
U3MEpPEHMS,  OKCIIEPUMEHTA) i  M3YyYEHUs  PA3JIMYHBIX  CTOPOH  OKpY’Karouei
JIEHCTBUTEIIFHOCTH,

- HCII0JIb30BAaHUE OCHOBHBIX MHTEIIJIEKTYaJIbHBIX Oll€palMii: TOCTAHOBKH 3a/1a4H,

dbopMynupoBaHMs ~ THIIOTE3, aHajiM3a M  CHHTE3a, CpaBHEHHUA, 0000IIeHHUs,
CHUCTEMAaTH3allii, BBIIBICHUS  IPUYMHHO-CIEACTBEHHBIX  CBA3€H, IIOMCKAa  AaHAJIOIOB,
(dbopMynupoOBaHUS BBIBOJIOB IJISl U3YUEHUS PA3JIMYHBIX CTOPOH (PU3UUYECKHX OOBEKTOB, SBJICHUI
U TPOLECCOB, C KOTOPHIMU BO3HHMKAET HEOOXOAHMMOCTHb CTaJKHUBATHCA B MPOQECcCCHOHAIBHON
cdepe;

- yYMEHHE TEHEpPHUpPOBaTh HJEHM U ONpPEICNsATh CPENCTBA, HEOOXOIMMBbIE IS HX
peanuzanuy;

- yYMEHHE WCIIONB30BaTh pPA3JIMYHBIE HWCTOYHMKH JUIA MONy4eHHS (HU3HIECKON
uH(pOpMaIiH, OLIEHUBAThH €€ JOCTOBEPHOCTH;

- YMEHHE aHaJIU3UPOBATh U MPECTABIATh HH(OPMAIIMIO B PA3IMUHbIX BUIAX;

- YMEHHE MyOJUYHO MPEACTaBIATh Pe3ydbTaThl COOCTBEHHOI'O HCCIIEIOBAaHUS, BECTH
JTUCKYCCHM, AOCTYIIHO M TpaMMAaTUYHO coueTas cojepkaHue u (QOopMbl MpelcTaBiIsieMOn
uH(popMaLuu;

npeomMemmbvlx:

- ¢(OpMUPOBAHHOCTH MPEACTABICHUI O POJIM U MecTe (PU3UKHU B COBPEMEHHOW HAYYHOMI
KapTUHE MHpa; MOHUMaHHe (PU3MUEecKOW CYIIHOCTH HaOIroaeMbIXx BO BceneHHON siBieHUH,
ponu ¢uzuku B (HOPMUPOBAHMM KPYrozopa U (PyHKIHMOHAIBHONW TPpaMOTHOCTH YeIOBEKa s
pelIeHNs TPaKTUYECKUX 3aj1ay;

- BJIQJICHHME OCHOBOIIOJIAralOIIMMHU (PU3UYECKUMH TOHSATUSAMHU, 3aKOHOMEPHOCTSIMHU,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE UCIIOIb30BaHUE (PU3NYECKON TEPMUHOIOTMHU U CUMBOJIUKH;

- BJIQJICHHME OCHOBHBIMH METOJAMM HAy4YHOTO IO3HAHUS, HCIOJIb3YeMBIMH B (pU3MKE:
Ha0JII0/IEHUEM, OITUCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHusi o0pabarbIBaTh pe3yibTaThl U3MEPEHUH, 0OHAPYKUBAaTh 3aBUCHUMOCTb MEXIY
(bU3NUEeCKUMHU BETMUUHAMH, OOBSICHATh MOJTY4YE€HHBIE PE3yJIbTaThl U JieNIaTh BHIBOJIbI;

- ¢(OpMHUPOBAHHOCTb YMEHUS pelIaTh GU3NUECKUe 3a/1a4H;

- ¢(hOpMUPOBAHHOCTb YMEHUS PUMEHSTh OJTY4YE€HHBIE 3HAHUS JUI1 O0BSICHEHUS YCIOBHM
npoTekaHus (pU3MYecKUX SIBJICHUM B Mpupoje, NMpopecCUOHANbHON cdepe U JUisl MPUHATHUSL
MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;

- copmMupoBaHHOCTH COOCTBEHHOW TMO3WIIMK IO OTHONIEHUI0O K (HU3UYECKOM
uH(pOopMalnu, MOJy4yaeMON U3 pa3HbIX UICTOYHHUKOB.

1.5. MecTto y4eOHOI TMCHUILIHHBI B Y4e0HOM IJIaHe:

VY4yebHasg IUCHMIUIMHA OTHOCUTCA K MpPEIMETHOW 00JacTH eCTeCTBEHHBIE HAyKH H
SBIISICTCSA AUCUUIUIMHONW 00111€00pa30BaTeIbHOIO KA

1.6. PexkoMeHnyemoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrpaMMbl y4eOHOI
AUCHUIIJIMHBI:
MaKCUMaJIbHOU ydeOHOW Harpy3ku oOydaromierocsi 176 4acos, B TOM 4HcIe:

00s13aTeNbHON ayIUTOPHON yueOHOH Harpy3ku oOydatomierocs 117 yaca;
caMoCTOSITeNIbHON paboThl oOyyatomierocs 59 yaca



2. CTPYKTYPA U COAEP)XAHME YYEBHOM JUCHUIIINHBI

2.1. O6beM yueOHOH TUCUMILIMHBI M BUAbI Y4e0HOIi padoThI

Buj yueOHoi padoThl

O0beM yacoB

CymmapHasi yueOHasi HAarpy3Ka Bo B3aUMO/IeiiCTBUH C 176
npenojaaBarTejieM

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 117
B TOM YHCIIE:

TEOPETHUECKOE 00yUeHUE 60
nabopaTopHbIe pabOTHI (€CIH MPETyCMOTPEHO) 14
IIPAKTUYECKHE 3aHTHS (€CIU IPETYCMOTPEHO) 43
KOHTpOJIbHAs paboTa

CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) 59
B ToMm uuce:

IToaroroBka NMCbMEHHBIX OTYETOB PEHICHUM 337124 27
[ToxroroBka coOOIICHMI 18
[TonroroBka JOKIJIa 0B 2
W3roroBneHune Mozenei 3
OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI 3aHATUI 3
CxemMaTH4ecKoe MPe/ICTABICHUE SIBJICHHIA 1
CocraBieHue Te3UCoB 2
Co3nanue Tabnui 3

HpOMe)KyTO‘lHaﬂ aTTeCTalus NMPpOBOAUTCH B (bopMe IK3aMCHa




2.2. TemaTH4yecKHuii V1aH U cofepxanue yueOHoi nucuumannbl OY .13 Ousuka

HauMenoBanue
pa3aeyioB U TeM

Conep:xanue y4yeOHOro MaTepuaJa, 1ad0paTopHble padOThbI M MPAKTHYECKHUE
3aHAITHS, CAMOCTOSITeIbHAA padoTa 00y4aouuxcs, KypcoBasi padora (IIpoeKT)

O0BbeM yacoB

YpoBeHb
YCBOEHUS

1

2

3

Bsenenue

Coaep:xanue yueOHOTo MaTepHaJia

2

dwusnka — pyHaaMeHTaIbHas HayKa o npupojie. EctectBennbie Hayku. Ou3nka —

OCHOBA €CTECTBCHHO-HAY4YHOI'O IIO3HAHUS. OcHoBHbIE TTOHATHA. PU3HUecKas MOJACIIb.

Hayunas runore3a. Hayunas reopust OCHOBHBIE 2J1EMEHTBI KAPTUHBI MUpA.

2

2

Pa3zpen 1. Mexanuka

44 (28 + 16 BCP)

Tema 1.1. Mexanngeckoe
nBrxkeHue. [1yTs.
[Iepememienne

Coaep:xanue yueOHOro MaTepuaJia

7(4+3BCP)

Mexanunka. Knacndyeckas Mexaduka. PenmstuBucTckas Mexanruka. KBanToBas
MexaHnuka. duznueckue Mmoaenu. MarepuanbHas Mojielb. MaTepuainbHas TOUKa
®uznueckas adbcrpaxkuus. AOCotoTHO TBepaoe Teno. Cucrema oTcuera.
OTHOCHUTENBHOCTh MEXAaHUYECKOT0 IBHKEeHUs. Teso oTcyera. Equnuiia BpeMeHu.

[ToctynarensHoe nBuxkeHue Bpamarensnoe nuxenue. Oce BpaiieHus. Tpaekropus.

HepeMemeHHe. HJ’II/IHa ITyTH. KunemaTtuueckoe YpaBHCHHUEC IBUKCHUA MaTepHaHLHOﬁ
TOYKH.

2

IIpakTH4eckne 3aHATHA

31 ‘ Pacuer ckopoctn 1 yckopeHus.

CamocrosiTeibHas padoTa 00y4arOmMXCs:

1 PemmTe 3apaun o myTH, NepeMenIeHUIO, CIOKEHUIO CKOPOCTEM,
CKOpPOCTH, YCKOPEHHUE.

R WINDN

2 OtBeTUTh Ha JOINOJIHHUTECIBbHBIC BOITPOCHI 110 MEXAHUYCCKOMY ABUIKCHUIO,
IIyTH, IICPEMCIICHUIO.

Tema 1.2.
IIpssMmonuHeHOE
PaBHOMEPHOE U
PaBHOIIEPEMEHHOE
JBUYKEHUE

Conep:kaHue y4eGHOro MaTepuasia

4(2+2BCP)

PaBHOMepHOE npsAMonuHeliHOe 1BUKeHne. KuHemaTnueckoe ypaBHEHNE
PaBHOMEPHOIO JIBHKEHUS. PaBHOIIEpEMEHHOE NPSIMOJIMHEWHOE JBUKEHUE.
PaBHOYyCKOpEHHOE, paBHO3aMeUIEHHOE YCKOpeHHe. CHcTeMbl KHHEMATUYECKUX
YPAaBHEHUH JBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM. Y PABHEHUE TPACKTOPHUH
JABHKeHHUs. ['Opu3oHTaNbHAs JaIbHOCTH I10JIETA.

2

CamocTtosiTeibHAsA padoTa 00y4yalomMXcs:




1 [ToaroToBUTH COOOIIEHUE 110 PABHOIIEPEMEHHOMY MAJICHUIO; CBOOOAHOMY 2
NaJICHUIO,
Tema 1.3. /[Brxenue Coaep:xanue yueOHOIro MaTepHaJia 6(4+2BCP)
Tena OPOIICHHOrO: JIBmkeHue tena, OpoIIeHHOT0: BEPTUKAIBHO, TOPU3OHTAIBHO, MOJT YITIOM K 2
BEPTUKAJILHO, ropu3oHTy. Bpems nosera, Bpems nojabeMa, Bpems najaeHus. CKopocTh Noabema,
TOPHU30HTAIILHO, IO najieHus.
YLJIOM K TOPU3OHTY IpakTHYecKHe 3aHITHS 2
113 2 ‘ KonrtponpHas paboTa o KWHEMaTHUKE 2
CamocrtosiTeibHasA padoTa 00y4yaommxcst 2
1 [ToaroToBUTH COOOIIEHHUE 110 ABHKEHUIO MaTEPUATILHOM TOUKH, 2
OKPYKHOCTH C MOCTOSSHHOM MO MOJIYJIKO CKOPOCTBIO; YIIIOBOM CKOPOCTBHIO.
Tema 1.4. 3akoHbI Conepixanue y4eOHOro MaTepuasa 2
Herorona ®opmynupoBka neporo 3akoHa Hetorona. 3akon nnepuuun Cuina. JIuaus aeictBus 2

cuin. Macca tena. IInotHocts. LienTp mace. Umnynbsc. @opMyspoBKa BTOPOTro
3akoHa Hertorona. O0mmas ¢popmynupoBka [IpuHIMI HE3aBUCUMOCTH ACHCTBUS CHJL.
DopmynupoBka Tperbero 3akoHa Herorona. [IpuHumn otHocutensHocTH [anmnes

Tema 1.5. Cunel B
MEXaHUKeE

Conep:xxanue yueOHOro MaTepuaJia

12 (8 + 4 BCP)

Cuina ynpyroctu. edopmarnus. 3akon ['yka. XKectkocts. Criia HOpMaJIbHON peakiiuu
onopsl. Cuibl TpeHus. Bueraue u BHyTpeHHue cuiibl. KoadduimeHnT tpenus
ckonpxeHus. CBoOOAHOE TajieHne. Y CKopeHue cBo0oHoro nagaeHus. O000IIeHHBIM
3akoH ['anunes. [IpuMeHeHne OCHOBHBIX 3aKOHOB AMHAMUKH. Teno Ha
TOPU30HTAJIBHOM MOBEPXHOCTH. J[BM)KEHME TeJla IO HAKIIOHHOM IJIIOCKOCTH.
JIBM>KeHre aBTOMOOWIIS 110 MJIOCKOMY, BOTHYTOMY U BBITYKJIOMY MOCTAaM.

2

HpaKaneCKue 3aHATHUSA

33 Pemenue 3amay o cuiie TATOTEHUA U TIKECTH.

113 4 Pemmuts 3a1aun 110 OCHOBHOM 3aK0H KJIACCUYECKOU MEXaHUKHU

JlabopaTopHble 3aHATHS

J1 N3ydenne ocoOeHHOCTEH CHUITBI TPEHUS (CKOIBKESHHUS)

CamocTtosiTeibHAsA padoTa 00y4yalomMXcs:

1 Pemmth 3agaun 1o TeMaM CHIla TSATOTEHHUS, CUIIe YIIpYTOCTHU, 3aKOHY FYKa,
CHUJIC TPCHU, OCHOBHOMY 3aKOHY KJIACCHYECKOM MEXaHHKH.

NIBIDNIDNIDNDNDN




2 HO,Z[FOTOBI/ITB COO6H_I€HI/I€ o cuje u e€ HCIIOJIB30BaHHIO, BEC TEJIA,
HEBCCOMOCTS.

Tema 1.6. PaGora.

Conep:kanue y4eOHOT0 MaTepuaJia

13 (8 + 5 BCP)

Oueprusi. MOIHOCTb.

NMmynbe cuiibl. 3aMKHYTasi CUCTEMA. 3aKOH COXPaHEHUs UMITyJibca. PeakTuBHOE
nBIKeHHue. DHeprus. Equauna padoTel. DineMeHnTapHas padora. MOIIHOCTS.
MruoBeHHas MomHOCTh. Enununa momHocth. KIT/I. [ToTeHmansHas 3Heprusi.
Koncepparupnas cuna. [lotenunansHas sHeprus ynpyroae(@opMupoBaHHOTO Tea.
[TorenumansHoe none. Kunetnueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUH.
Mexanuyeckas 3Heprusi. 3aKOH COXPaHEHUsI MEXaHUUYECKOW SHEPIrUH.
KoHcepBaruBHas cuctema. 3aKOH COXPAHEHHS M MPEBPAIIEHNUE YHEPTUH.

2

IIpakTH4yeckue 3aHATHS

I35 | Pemenue 3aaa4 110 3aKOHY COXpaHEHUs UMITYJIbCA U PEAKTUBHOMY
JIBMXKEHUIO.

N

13 6 | HaGmronenue nepexoa NOTEHLINAIbHONW SHEPTUH B KHHETUUECKYIO.

Jlaboparopnasi padora

JI 2 [IpoBepka 3aK0HA COXPAHEHUS UMITYJIbCA

CamocrosiTeibHas padoTa 00y4yarommxcst

1 CocTaBUTH TE3UCHI 110 TEME IPEBPAILIEHHE SHEPTHUHU B HAPOJHOM
XO39UCTBE.

N O N N DN

2 HO,Z[FOTOBI/ITB COO6H_I6HI/IC 10 TEMaM HUMITYJIbC, KHHECTUYCCKAA U
IMOTCHIMAJIbHAs SHCPIrun, 3aKOH COXPaHCHHUA MEXaHUYECKOM OHCPTHH.

3

Paznen 2. Moaekyaspuasi

(]m3m<a H TEPpMOJIUHAMHUKA

32 (21 + 11 BCP)

Tema 2.1. OcHOBHBIE

Conep:xanue yueOHOro npoiecca

9(6+3BCP)

nonosxkenuss MKT.
ATOMHO-MOJIEKYJISIPHOE
CTPOCHUE BEILIECTBA

Ocnouble nosnoxennss MKT. Monekyna. Atrom. MonekyssipHas Gpusuka.
Crarnueckuit meton. KonmuectBo Bemecrtsa. MonsipHas macca. EnnHnuna MonsipHon
Maccel. Monsipablit o0beM. JlaBnenue. [locrostaaas ABoraapo. Enununna naBneHus.
Huddysus. Xaornueckoe nmwxenne. bpoyHoBckoe npmkeHue. MaeanbHplii ras.
Paspexxennsiit raz. CpenHsis apugmMeTndeckas CKOpOCTh ABHKEHHSI MOJIEKYJI.

CpenHsisi KBaJipaTHasi CKOPOCTh MoJieKys. M3onpoueccsl. M3oTepmMuueckuii mporecc.

3akoH boins-Mapuotrta. M3otepma. M3o06apHsliil nporuecc. 3akoH Ieit-Jlrocaka.
N3o06apa. M3oxopusrii nporiecc. 3akon lapms. M3oxopa.

2




IIpakTnyeckmne padoThl

37 ‘ M3omporieccsl: 3aK0HBI U UX TpadudecKoe H300paxeHHe

JlabopaTopHble 3aHATHS

J3 ‘ [IpoBepka 3akona boitnss — Mapuotra

CamocTtosiTe1bHas padoTa 00y4yaommxcst

PR WINDNIDNIDN

1 CoctaBuTh TabNMIly 10 OCHOBHBIM nonoxeHussM MKT
2 CoctaBuTh COOOIIEHUS 110 U30IIpoIieccaM, ypaBHEHHIO cocTostHus UTT
3 PemmmTs 3amaun no TemMe U30MpoUECCHI. 1
Tema 2.2. YpaBHenue Copnepixanue y4eOHOro MaTepuasa 3(2+1BCP)
COCTOAHMA UACAIBHOI'O VYpaBuenue Kianeiipona. MossipHast ra3oBasi HOCTOSIHHAs. Y paBHEHUE COCTOSHUSA 2
raza. YpaBHCHHEC ujeanbHOro raza. Ypasaenue Kinaneiipona-MenneneeBa. Ypasuenue Kianeitpona-
Kuanenpona- MenneneeBa 111 Tpou3BOJIbHOM Macchl ra3a. [locrosnnas bonbiMana. YpaBHeHue
Menneneena COCTOSIHME MJICAJIBHOTO ra3a.
CamocrosiTesibHas padoTa 00yYarOIuXCcst 1
1 Pemnte 3a1aun o TeMe ypaBHEHHE COCTOSIHUE UICATIHOIO ra3a 1
2 [TonroToBUTE COOOIIEHNE 110 YPAaBHEHUIO COCTOSHUS MI€aIbHOIO Ta3a 1
Tema 2.3. OcHOBHBIE Copaepxxanue ydyeOHOIro MaTepuasa 2
ITOHATHA Tepmonnuamuka. TepmoauHamuuecknii Mmetol. TepMoauHaMuyecKas CUCTEMA. 2
TCPMOJHHAMHKH. OcHoBHasl 3a1aua TMHaMUKH. TepMoaMHaMUUYECKUI Tiporiecc. BHyTpeHHs sHeprus
BuyTpennss sHeprus TEPMOJIMHAMUYECKON CUCTEMBI. BHYTpEHHSI SHEPIHs OJTHOATOMHOTO UJI€AJIbHOTO
rasza. Yucino creneneit cB000 b1 MOJIEKYJIbI. TermionpoBogHOCT. KoHBEeKIHS.
TemnepatypHoe uznydeHne. KoanyecTBo TEIIOTHI.
Tema 2.4. IlepBoe Copaepxxanue y4eOHOIro MaTepuasa 2
Haqallo TCPMOAMHAMUKH. | KonuvecTBO TeIIoThl. [lepBoe Hayano TepMoinHaMuKky. BeuHslii ABUTraTe s nepBoro 2
TemoemxocTs poza. TermmoemMKkocTh. YpaBHEHHE TEIJIOBOTO OaylaHca. Y ieibHas TeIJI0EMKOCTh
BelecTBa. MossipHast TerioeMKkocTb. M3oxopHsblit ipotiece. M300apHsIii mporiecc.
N3orepmuueckuii nmponece. Lukn. OOpaTtumsele npoueccsl. Beunslii ABUraTens
BTOpOro poxaa. Ternossle aBnenns Temtoson asurarens. KITJI.
Tema 2.5. Copepxanue yueOHOro MaTepuasa 8(4+4BCP)
Heobparnmocts HeoOpatumocTs TemoBbix npoueccoB. [loHsTue o 2 Hayasie TepMOAMHAMHUKH. 2




TEIIJIOBBIX ITPOLIECCOB

[TpuHIMn neicTBUS TEIIOBOM MalIMHBI. POJIb TEMIIOBBIX JBUraTesieid B HAPOIHOM
XO034HMCTBE M OXPaHA OKPYKAIOIIEH Cpe/ibl

IIpakTHyeckue paéoThl 2
I3 8 | Pemuts 3a1auun 1o TeMe XOJIOAWIbHAS MalIMHa, LUK KapHo. 2
CamocrosiTesibHAasi padoTa 00y4ar0IMXcst 4
1 [ToaroroBuTh COOOIIEHUS IO HEOOPATUMOMY IPOLIECCY, O 2 Havaje 2
TEPMOJIMHAMHKE, TETJIOBBIX MallHHAX.
2 Pemuts 3a1aun o Xo104MIbHOM MamnHe U nukiy Kapho. 1
Tema 2.5. Copepxxanue yueOHOIro MaTepuasa 6(4+2BCP)
XapaKTepucTHKa ®daza. Arperatnbie coctosiaus. [Inasma. Tepoe, xuakoe U razoo0pasHoe 2
KUJKOro 1 TBEPAOro coctosiare. Ma3oBbIe MEPEXo/Ibl MEPBOTO U BTOPOro pojaa. [lapoobpazoBanue.
COCTOAHHA BEIICCTBA Hcnapenue. Y aenbHas TeioTa napooopa3oBaHusl.
JlabopaTropHble 3aHATHUS 2
J4 Omnpenenenre OTHOCUTENLHOCTH BIIAKHOCTH BO3AyXa. 2
CamocrosiTeibHast padoTa 00y4yaommxcst 2
1 [ToaroroBka cooOueHN IO TeMaM KUIIEHUE )KUJIKOCTH, KpUTHYECKast 2
TeMIIeparypa, IOBEPXHOCTHOE HATSKEHUE KUIAKOCTEH, KHUIKHUE
KPHUCTAJUTBI, CBOWCTBAM TBEPJIBIX TEJI.
Tema 2.6. CmauuBanue. | Coaep:kaHue y4eOHOIo MaTepuasa 2(1+1BCP)
KanmmsapHoCTs. CwmauuBanue. Kpaepoii yron. BornyTelil u Beimykiibiii Menuck. Kanumsip. 1
Bsizkocts. Mx Kanunnspueie siBnenus. Bsaskocts. BA3kocTu ra3oB u »KHMAKOCTEH.
HPAKTHICCKOC SHAUCHUC. | Copepskanue y4eOHOro MaTepHasia 1
1 Pemmts 3a1a4n 10 CMauMBaHUIO, KAITMJUIAPHOCTH, BA3KOCTH. 1
Pazjaen 3. DjieKTpu4ecTBO U MArHETU3M 43 (28 + 15 BCP)
Tema 3.1. Conep:xanue yueOHOro MaTepuaJia 3(2+1BCP)
ONEKTPHIECKUH 3apsiL. Onexrpuueckuid 3apsaf. [1010KUTETBHBIN U OTPULIATENBHBIN 3apsAabl. DIEKTPOMETP. 2
3axon Kyrnona CroiicTBa 3apsiaa. 3aKOH COXpaHEHHS 3apsaa. 3aMKHyTas CUCTeMa. T O4euHbIN
aneKTpuueckuii 3apsa. 3akoH Kymnona. Dnextpuueckas moctosnHas. KynoHoBckas
cuIa.
CamocrosiTeibHAs padoTa 00yyaomMXcs 1




1 [ToaroToBUTH COOOIIIEHUE 3aMKHYTAasl CUCTEMA. 1
Tema 3.2. Coaep:xxanue yueOHOIro MaTepHaJia 9(6+3BCP)
DNEeKTPOCTATHIECKOC DIIEKTPUUYECKOE TT0JIE. DIIEKTPO-MarHUTHOE IOJIe. DJIEKTpocTaTuuecKoe mosie. Teopus 2
II0JIC B €T0 onmuskoaericTBus. [IpoOHBII Toueunslii 3apsia. HanpspkeHHOCTh 3JeKTPOCTaTHYECKOTO
HANPSOKCHHOCTD. JINHUK | 3apgna. HanpspkeHHOCTD OIS TOYEYHOro 3apsiaa. JInHMi HanmpsokeHHOCTH. [IpHHImn
HalIpAKEHHOCTH CYNEPIIO3ULIUH JIEKTPOCTATUYECKUX I10JIEH. [I0BEpXHOCTB INIOTHOCTH.
SJICKTPOCTATUICCKOTO DIIEKTPOCTATUICCKOTO JUTIOJIA.
nojist. TIpunnun 5 IpakTuyecKue 3aHITHS 4
CYHEPHOSHIIH HOTIEH I3 9 | Pemuts 3a7auu o paboOTE CUITBI AIEKTPOCTATUYECKOTO MOJIs, MOTEHIHAT 1 2
Pa3HOCTh MOTEHIINAIOB
113 10 | Ilogcuer BO3MOKHOCTHU MPOITYCKaHUS TOKA JUAIEKTPUKA B AJIEKTPUUECKOM 2
T10JIe, MOJISIPU3AIIHS] TUAJIEKTPUKOB
CamocrosiTeibHasA padoTa 00y4yaommxcst 3
1 Pemmts 3a1a4n 110 TeMaM JUAIEKTPUKH B JIEKTPUIECKOM TIOJIE. 1
2 [ToaroToBUTH COOOIIEHUE 1O 3AMKHYTOM CUCTEME, TEPMOIMHAMUYECKIE 2
IKQJIBI U3MEPEHUSI.
Tema 3.3. Copepxanue yueOHOro MmaTepuasa 5(4+1BCP)
DNeKTPUUYECKHi TOK U OnekTpoauHamuka. JnekTpudyeckuil Tok. KonBekunonusiii Tok. Hocurenu Toka. 2
¢T0 OCHOBHBIC Cuna toka. Amnep. ITnotHocts Toka. CTOpoHHUE Cilbl. ICTOUHUK TOKA. Y4acTOK
XapaKTCPUCTUKH. 1enu. DIeKTPOABUKYIIAs Crjla UCTOYHMKA Toka. Hanpsokenne. BonbT.
ONEKTPONBIKYIIAS CHIIA | JJaGopaTOpHbIE 3aHATHS 2
¥ HalpsDKCHNC J5 [Ipumenenue 3akona OMa JyIst y4acTKa LEMH U TMOACYET COMPOTUBIICHUS 2
TIpY HAOTIOICHUU.
CamocrosiTeibHAas paGoTa 00y4IoOIIUXCSH 1
1 Permmte 3a1a4M 110 TeéMaM 3JIEKTPUUECKUI TOK M €0 OCHOBHBIE 1
XapaKTEPUCTHKH, BUBI JIEKTPOU3MEPHUTEIHHBIX IPHOOPOB
Tema 3.4. Coaepxxanue yueOHOIro MaTepuasa 9 (4+5BCP)
HocnenosarensHoe 1 [TocnenoBarenbHOE U MAPALICITHPHOE COSTUHEHUS PE3UCTOPOB B IIETIAX C TIOCTOSTHHBIM 2
1TapaJuICIbHOC tokoM. Cuna Toka. Hanpspkenue. 3akon Oma. ConpoTtuBieHue. Buyrpennee

COCIIMHEHNE PE3UCTOPOB
Y HCTOYHUKOB TOKa

comportuBieHue. [lapanmnensHoe coeMHEHNE PE3UCTOPOB M HCTOYHUKOB ToKa. DJIC
6arapen. 9J1C nctoynuka noctostHHOro Toka. [lomynpoBoanuku. CoOCTBEHHbIE




noaynpoBoHUKH. [IpoBoanMocTs. [pipku. CoOCTBEHHAs 3JEKTPOHHAS U JbIPOYHAs
IIPOBOAUMOCTE. POoTONPOBOAUMOCTS. [10mynpoBogHUKOBBIE JUOABL. TpaH3UCTOPHI.
WuTerpaibHble cxeMbpl. MUKpOIIpOLIECCOPBI.

IIpakTHyecKue 3aHATHSA 4
13 11 | Pemuts 3amauyy no paboTe ¥ MOIIHOCTH MOCTOSIHHOTO TOKA. 2
CamocrosiTesibHas padoTa 004y0OIIUXCSH 2
1 CocraButhb coobmenue no MI'J[-reneparopy u miasme, padbore u 3
MOIITHOCTH, COCTaBJIEHHUE LIeTIeH, apayieIbHOE U IOC/Ie0BaTENIbHOE
COEJJUHEHHUE PE3UCTOPOB.
2 Pemmts 3a1aun ¢ napansienbHbIM U I10CIIEA0BAaTEIbHBIM COSIMHEHUEM 2
MIPOBOJIHUKOB M UCTOYHHKA TOKA.
Tema 3.5. MarnutHoe Copaepxxanue yuyeOHOro MaTepuasa 5(+1BCP)
B3auMOJIEHCTBUE. 3aKOH | Maruuthl. MaruuTtHas crpenka. CeBepHbIil MAarHHTHBIH momoc. FOKHBIH MAarHHTHBIH 2
Amnepa. JInaun nomtoc. Komnac. MaruutHoe nosie. BekTop MarHuTHON MHAYKIMU. 3aKOH AMIepa.
MArHUTHOH HHIYKIUH [TpaBuiio neBoit pyku. Tecna. JIunuu marauTHON nHAYKUMU. [IpaBuio npasoro
BHHTA. Buxpesoe noure.
IpakTHyeckue 3aHATHSA 2
13 12 ‘ Peuth 3aaun 1o coOCTBEHHON MPOBOUMOCTH TOJIYITPOBOJIHUKOB,
CamocrosiTeibHast padoTa 00y4yaommxcst 1
1 ‘ Pemmte 3a1a4un 10 TeMe MarHUTHOE B3aUMO/IEIiCTBHE. 1
Tema 3.6. MarnutHOE Copepxanue yueOHOro MaTepuasa 6(4+2BCP)
IIOJIC MPAMOI'0, KPYTroBOI'O | [TpaBuio mpaBoro BUHTa. MarHUTHAs IPOHHUIIAEMOCTh cpelibl. MarHuTHas 2
TOKOB U COICHOMAA. nocrosHHas. [Tpunnun cynepnosunuu. ConeHons. DneKTpoMarHuT. MarHutHoe
BiaumopeticTeue nosie 3emuu. 3akoH Amrmepa. MarHuTHas HHAYKIMS. B3anMoneicTBie mpOBOTHIKOB.
HapaUICIbHBIX TOKOB. I'enpu. Cuina Jlopenua. ITpaBuio neBoit pyku. Lluknorponsl. @opmyna Jlopenua.
Y IenbHBIN 3apsi 4aCTULBL.
IIpakTH4eckue 3aHATHSA 2
I3 13 | Pemnts 3agaun no cuse JlopeHua u 1BUKEHUE 3aps>KEHHOM YacTULIBI B 2
MarHUTHOM IOJIE.
CamocrosiTeibHas padoTa 00y4yaommxcst 2
1 Pemmte 331241 10 MArHUTHOMY B3aMMO/IEHCTBHIO, MArHUTHOMY ITOJTIO 1




MPsIMOTO U KPYroBOro TOKa, cuiia Jlopenua, padora Toka. BeiBectu
MAarHUTHYIO TOCTOSIHHYIO.

2 [ToaroToBUTH COOOIIEHNE IO MATHUTHOMY TTOJTIO 3EMUITH.

1

Tema 3.7. SIBnenue
JIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuio

Jlenna. 3akon ®apanes.

Coaep:xanue yueOHOro MaTepuaJia

6 (4 + 2 BCP)

DJIEKTPUUYECKUI TOK. DJIEKTpOMarHuTHas MHAyKIus. OnbiTel @apaaes 1is
WHIYKIIMOHHOTO TOKa C TOMOUIBIO0 CEPACYHHUKA U C TTOMOIIBIO JIBYX KaTYIIIEK.
[IpaBwuio Jlenna. JInHMM MarHUTHOM MHAYKIIMA OTHOCUTEIIBHO KATYIIKH.
DIEKTPOABUIKYILAS CUJIA MIEKTPOMArHUTHON UHAYKIMHU. DJC 31eKTpoMarHuTHON
uHaykuuu. 3akoH @apanes. BonbT. MHAYKTUBHOCTH KOHTYpa. CaMOMHIYKIUS.
I'enpu. Bzaumuas unnykuus. Tpanchopmarop. IloBblimaromuii ¥ HOHUKAOIIUNA
TpanchopmaTop. DHEPrus MarHUTHOTO 1mojsi. OObeMHas TUIOTHOCTh PHEPTUN
MardHMTHOTO MOJIS.

2

IIpakTH4yeckue 3aHATHS

113 14 ‘ Pemuts 3alaqy 10 CaMOUHAYKIIUU U DQHCPI'U MArHUTHOI'O I10JIA.

CamocrosiTesibHas padoTa 00y4YaroIIUXCs

1 Pemmth 3agaun mo TemMe 3aKOHBI (Dapaneﬁ, QJICKTPOMATrHUTHOC I10JIC

2 CocTaBUTH BOMPOCHI 110 TEME DJIEKTPOMATrHUTHBIE HJICH.

RPN DNDN

Paznea 4. Kosie0anus 1 BOJHBI

35 (24 + 11 BCP)

Tema 4.1.
Konebarenpnoe
nsuxenne. CKOpocTh U
YCKOpEHUE TIpH
KOJIE0aHMIX.

Coaep:xanue yue0HOro MaTepHaJia

6 (4 +2BCP)

Konebanus. Mexannueckue konedanus. CBoOoHbIe KoneOaHus. 'apMoHndeckue
kosiebanus. Cmemenue. I'epi. XKectkocts. [IpyKuHHBIN 1 MaTeMaTHUECKUI
MasiTHUKU. Bo3Bpariaromasics cua. Y paBHeHHE TapMOHHUYECKOT0 MaTEMaTUYECKOTO
MasiTHUKA. Y paBHEHHE TapMOHUYECKUX KonebaHuid. CKOpOCTb U YCKOpEHHE IIPU
rapMOHHYECKHUX KOJIEOaHMSIX.

2

Jlaboparopnasi padora:

JIP 6 | Omnpenenenuie ycKOpeHUs CBOOOHOTO MaIEHUS C TOMOILBIO
MaTeMaTHYeCKOro MasiTHUKa

CamocTtosiTeibHasA padoTa 00y4yarommxcst

1 CocraBuTh 33729y IO TEME CBOOOTHBIE MEXaHUYECKUE KOJIeOaHuUs

2 Pemnte 3amaun uisi rapMOHUYECKUX KOJICOAHUM.




Tema 4.2. Ilonepeunsie u

Conep:kanue y4eOHOT0 MaTepuaJia

32 +1BCP)

1IPOJIOIBHBIC BOIHEL BonnoBble nporecchl. Ypyrue BoiaHbl. Yrpyrue cpeasl. [IpogoabHbie BOIHBIL. 2
XapaKkTepUCTUKH BOIHBI | [[oriepeyHble BOIHBL. MeXaHHUYeCKHe BOIHBL. BOIHBI Ha [IOBEPXHOCTH KHIKOCTH.
DJeKTpOMarHuTHbIEC BOJIHBI. BoHOBOM (hpoHT. BonHoBas nmoBepxHocTh. [lmockue u
ctepuueckue BosiHbl. M3oTporHblie cpenbl. CKOpOCTh BOJHBL. JIJIMHA BOJIHBL.
YpaBHeHUe Oeryuieil BOJHBI.
CamocrosiTesibHas padoTa 00yYarOIuXxcst 1
1 ‘ BrimonHuTh pedepat no ypaBHEHUIO OeryIeil BOJIHBI. 1
Tema 4.3. CBob0oHBIE Copeprxanue yuyeOHOIro MaTepuasa 6(4+2BCP)
JIICKTPOMarHuTHRIC KonebaTenbHbIit KOHTYp. DIEKTPOMArHUTHBIE KOJIeOaHUsl. DIEKTPUIECKHE 2
KONeOaHus 1 konebanus. CBoOoaHbIe KosleOanus. EMkocTh KoHIeHCaTOpa. Crila TOKa B KaTyIIKe.
HPCBPALLICHUC SHEPTUU B | EMkoCTh KOHAECHCAaTOpa. IHIYKTUBHOCTD KaTyIIKH. DHeprus MasTHuka. CBOOOIHbIE
KOHTYype 3JIEKTpOMarHuTHeIe Kosnebanus. CBOOOHbIEC HE3aTyXatolKe KojaeOaHusl.
CobctBenHast yactota konebanuii. Dopmyna Tomcona.
IIpakTHyeckue 3aHATHS 2
3 15 | Pemuts 3a1aun o paboTe reHepaTopa He3aTyXaloMUX AIeKTPOMarHUTHBIX 2
KoJIeOaHUH.
CamocrosiTeibHas padoTa 00y4yaommxcst 2
1 Pemmts 3amaun 1o TeMe cBOOOIHBIE U BBIHYKACHHBIE DJIEKTPOMArHUTHBIE 1
KoJe0aHusl.
2 [ToaroroBuTh COOOIIIEHNE TIO TEHEPATOPY MMEPEMEHHOTO TOKA. 1
Tema 4.4. 3axon Oma 111 | Coaep:kaHue y4eOHOIo MaTepuasa 2
DNIEKTPUIECKOMU TIETTH Llens nepemenHoro Toka. [lepemenHoe HanpskeHue. Yron pasHocTH das. [ToaHoe 2
IIEPEMEHHOT'O TOKA. CONPOTHUBIICHUE LIETIN ITIEPEMEHHOTO TOKa. PeakTBHOE conpoTuBiieHue. 3akoH OMa
MorHoCTh TIepeMEHHOTO JUIS LEeTH IEPEMEHHOT0 TOKa. Pe30HaHC IMKIMYECKON 4acTOThl. MOITHOCTh
TOKa. IIEPEMEHHOTO TOKA. J[eMCTBYIOIIME 3HAUEHUS CUJIBI TOKA U HAIIPSKEHUE.
KoadduumeHT MOHoCTH.
Tema 4.5. Copepxxanue y4eOHOro npouecca 6 (4+2BCP)
DIEKTPOMArHUTHOE MONE | JjekTpOoMarHUTHOE Mojie. CKOPOCTh YMEKTPOMATHHTHBIX BOIH. OTKPBITHI 2

KaK 0CcOoObIil BUJI MaTepuu
U DJIEKTPOMAarHUTHBIE

KoJjebarenbHbd KOHTYp. Bubpartop ['epia. [Tonepednsie 21eKTpPOMarHUTHBIX BOJTH.
JlaBiienue anexrpoMarHuTHBIX BOJH. [1IKkama 3J€KTpOMarHUTHBIX BOJIH.




BOJIHBI.

MopynupoBaHHBIE pagro4acTOTHBIE Konebanus. Perpancisanus. Kuneckor.
[{udpossie TeneBu3opsl. MobusbHbIe TenedoHbl. CepcBUC KOPTOKUX COOOLTCHUN.

JladopaTopHbie padoThl 2
J7 [IpoBepUTh HHAYKTUBHOE U EMKOCTHOE COIIPOTUBJICHUE B LIEIIH
IIEPEMEHHOT'0 TOKA.
CamocTtosiTeibHast padoTa 00y4yarommxcst 2
1 Koncnektupoate Temy nzobperenue paano A.C. [TonoBeim 1
2 [IpencraBuTh cxemy paguoCBs3H. 1
Tema 4.6. CxopocTtb Conep:xanue yue0HOro npoiecca 3(2+1BCP)
paclpoCTpaHCHUA CBCTA. | Onruka. CBETOBbBIE JIEKTPOMArHUTHBIE BOJHBL. CBETOBBIC JTy4YH. 3aKOH 2
3aKOHbI OTPAKCHHS U IPSIMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA. 3aKOH OTPAKEHUSL. 3aKOH ITPETOMIICHUS
HpeJIOMIICHUA CBETA. cBeTa. AOCOIIOTHBIE MTOKa3aTenb npejaomieHus. [lonHoe BHyTpeHHEee OTpaKeHHeE.
Yron 3peHust. Mukpockon. YrioBoe yBEJIUYEHHUE.
CamocrosiTesibHasA padoTa 00yyarmuxcst 1
1 [ToaroToBUTH COOOIIECHHE IO TEME I'JIa3 KaK ONTHYECKAs CHCTEMA, 1
ONTHYECKHE MPUOOPBI.
Tema 4.7. Conep:xanue yueOHOIro npoiecca 9(6+3BCP)
Wnrepdepenus caera. Cynepnosunuu BojiH. MHTepdepenuns ceta. BomHoBble 1yru. [[JinHa BOJIHBI. 2
KorepeHTHOCTB CBETOBBIX | MoHoxpomaTHdecKue BOIHbL. OnTHYecKas [THHa myTH. ONTHYeCKas PasHOCTh XOJIa.
nmy4eit. UnTeppepeHtns B | yepopue uHTeppepeHIMoHHOr0 MUHUMYyMa. Meton FOura. bunpuzma @penens.
TOHKHX ILICHKAX. 3epkaa @penens. UnTephepeHITMOHHBIN CIIEKTP.
IIpakTH4eckue 3aHATHSA 2
I13 16 Hudpakuus ceera. Judpakius Ha 1IeNU B MapauienbHbIX Tydax. Ju- 2
(pakIMOHHAs PEIEeTKA.
113 17 Hucnepcus cseta. Bunpl criektpoB. CriekTpsl ucimyckanus. CreKkTpsl 2
MOTJIAIICHHUS
CamocrosiTeibHast padoTa o0yuyaommxcst 3
1 [MonroroBuTk coolrieHue mno koibiiaM HeioToHa, yneTpaduoneToBoe u 2
nH(ppaKpacHOE H3ITydeHHEe, PEHTTEHOBCKHE JIYYH.
2 Pemmts 3a1aun o 1udpakiuyy cCBeTa, IMCIepCHs CBETa. 1

Pa3nes 5. Ctpoenue aToM U KBaHTOBasi puznka

13 (10 + 3 BCP)




Tema 5.1. KanToBas Coaep:xxanue yueOHOro MaTepuaJia 3(2+1BCP)
runoresa [Tnanka. KBant. ®oron. ®opmyna Ilnanka. KBanroBas ontuka. Dueprus. mMiyibc. 2
®oToHbl. BHemHM KopnyckynspHo-BostHOBas Xxapakrepuctuka. ®otosddexr. BHemHuil, BHyTpeHHUN U
(boTodIeKTpUIECKUIA BEHTHJIBHBIN QoTod(ddekT. 3anepxuBatoniee Hanpspkenue. [1epBolii, Bropoii U TpeTuit
¢ dexr. 3aKOHBI BHEIIHETO (hoTodhPexTa.

CamocTtosiTeibHast padoTa 00y4yarommxcst 1

1 ‘ [ToaroroBuTk cooOmIeHNE TIO TUITAM (OTOITIEMEHTOB. 1
Tema 5.2. Pa3zButue Copepxxanue yuyeOHOTro MaTepuasa 10 (8 + 2 BCP)
B3IIAZI0B Ha CTPOCHHUC Hasnenue cer. [lornmomenne nmnymnsca potona. [moTHOCTH cBeTa. DHEprUs 2
BCIICCTBA. ¢dotona. BomHoBas Teopust MakcBesia. HanpsskeHHOCTD 371€KTPOMAarHUTHOM BOJTHBI.
3aKOHOMEPHOCTH B [Tpubop Jlebenera. B3aumonelictBue oTaenbHbIX (poTOHOB. KOMITOHOBCKAS JITHHA
aTOMHBIX CIIEKTPax BosiHBL. Dddext Komnrona. [Totok dhotona. KopnyckynsipHO-BOIHOBOM Jyann3M
Bozlopoza. SnepHas CBOICTB CBeTa.
MOJICIIb aToMa IpakTHyecKue 3aHATHS 6

I13 18 | Pemuts 3amauu At paanycoB opOUT Bojopoa 1o teopuu bopa. 2

13 19 | PemuTs 3a1a4u 110 €CTECTBEHHOW pPaliOaKTUBHOCTH. 2

13 20 | PemuTs 3a1auu 1o S,AEPHOM peaKIuu. 2

CamocrosiTeibHas padoTa 00y4yaommxcst 2

1 ITonroToBUTH COOOIIEHNE KBAaHTOBBIE T€HEPATOPHI, €CTECTBEHHAS 1
PalnOAKTHBHOCTb, SIICPHBIC PEAKIIHH.
2 Pemmte 3a1a4n 110 MOJIENSIM ATOMOB, €CTECTBEHHON paMOaKTUBHOCTH. 1

Pa3nes 6. DBosrouus Beesiennoit 6(4+3BCP)
Tema 6.1. CtpykTypa Coaep:xanue yueOHOro MaTepuaJia 6 (4+3BCP)
Beenenron. HexoTopsle | Tamaxrikn. Pagporamaktuki. CriupagbHble TaTaKTHKA. DIUTHITHYECKHE TATaKTHKIL 1
3BE3/IHBIC OOBEKTEL. Henpasuibable ranaktuku. Cxkoruenns. Mueunsiit I1yte. Kpacuslit rurant. KpacHsie

CsepxruraHTsl. benble kapMku, HEUTPOHHBIE 3Be3/bl. [ paBUTAIIMOHHBIN KOJUIATIC.

Yepunle npipsl. HoBble 3Be3/1bl. CBepXHOBBIE 3Be371b1. KBazapsl.

IpakTnyeckue 3aHATHS 3

I3 21. | Teopernueckoe pacCCMOTPEHUE KOCMOJIOTHYECKUX MOJENei BeenenHoi. 2

113 22. | Pacuet GomnbIoro B3pbIBa U (pU3NUYECKHE poIiecchl BO BeeneHHoi. 1




CamocrosiTesibHAasi padoTa 00y4ar0IMXcst

1 [ToAroTOBUTH MO/IENN JTYHBI U COJHIIA. 2
O06beM yueoOHOI -TeopeTnyeckue 3aHsITHA; 117
AUCHUIIMHBI: -IlpakTyeckue 3aHATHUS; 43
-JIabopaTopHbie padoThI 14
HroroBas arrecramus 9K3AMEH 176(117+59BCP)

Hroro:

(117 + 59 BCP)




3. OcHoBHbIE BHAbI YUeOHOI 1eSITeJJbHOCTH 00y4aro X Cs

Pasnen yueoHoii
U CHHMIITHHBI

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

Beeoenue

YMeHUsT IIOCTaHOBKM LENEH JAEATEIbHOCTH, IUIAHUPOBAHUS
COOCTBEHHOM JEATENIBHOCTH JUIsl JOCTUKEHMS I1OCTABJIEHHBIX
LeJIeH, ITPEIBUICHUSI BO3MOKHBIX PE3YJIbTAaTOB 3TUX JCHCTBHIU,
OpraHM3alMl  CaMOKOHTPOJII M  OLIEHKM  IOJIyYEHHBIX
pEe3yJIbTaTOB.

Pa3zButue CrocoOHOCTH SICHO M TOYHO H3J1araTb CBOM MBICIIH,
JIOTMYeCKU OOOCHOBBIBATh CBOK TOUYKY 3pPEHHUS, BOCIPUHHMATh
U aHATM3UPOBAaTh MHEHHUS COOECeTHUKOB, MPHU3HABAas IPaBO
JpYroro 4ej0BeKa Ha HHOE MHEHHUE.

[IpousBenenne wm3MepeHus: (U3NYECKUX BEIWYMH W OICHKA
I'PaHULB] IOTPEIIHOCTEN N3MEPEHUN.

IIpencraBnenre rpaHuUlbl IOIPEIIHOCTEN W3MEPEHUN IIpH
HOCTPOCHUU I'PaUKOB.

VYMeHue  BbICKa3blBaTh ~ THUIOTE3bl AN OOBSICHEHUS
HaOJII0AaEMBIX SIBIICHUI.

YMenue mnpennaratb MOZEIW SIBICHHH. YKa3aHUE TPAaHHULL
NPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.

W3m0xeHNe OCHOBHBIX IIOJIO)KEHHUH COBPEMEHHOM Hay4HOH
KapTuHbl Mupa llpuBeneHue npuMepoB BIMSHUS OTKPHITHH B
¢du3uKe Ha mporpecc B TEXHUKE M TEXHOJOTUH ITPOU3BO/ICTBA.
Hcnonws3oBanne MHTepHEeTa /1715 moucka nHGopManuu

MEXAHHUKA

IIpencraBneHre MEXaHUYECKOIO ABUKEHUS TeJla yPaBHEHUSIMU
3aBUCUMOCTH KOOPJAUHAT U IIPOEKIUEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHne MEXaHUYECKOIO JBHKEHHUS Teja rpaukaMu
3aBUCUMOCTH KOOPJAUHAT U IIPOEKIUEN CKOPOCTU OT BPEMEHH.
OmnpeneneHue KOOPAMHAT MPOMAEHHOTO IYTH, CKOPOCTH U
YCKOpEeHHsl Tela MO TpadukaM 3aBHCHUMOCTH KOOPIMHAT U
MPOEKIMHA CKOpOCTH OT BpeMeHH. OmnpeneneHue KOOpAWHAT
MPOWIEHHOIO IIyTH, CKOPOCTH M YCKOPEHHUSA Tella IO
YPaBHEHUSAM 3aBUCUMOCTH KOOPJIMHAT U MPOEKIUN CKOPOCTH OT
BPEMEHH.

IIpoBeneHre CpaBHUTEIBHOIO aHAJIM3a PABHOMEPHOIO H
PaBHOIIEPEMEHHOTO ABUKEHUM.

VYKa3zaHue UCIOJIb30BAaHUS IIOCTYIIATEIbHOTO U BPAIATEIbHOIO
NIBIOKEHUH B TEXHUKE.

[TpuoOperenue ombiTa paboTHl B TPYNIE C BHIIOJIHEHUEM
Pa3INYHBIX COLUAIBHBIX POJIEH.

Pa3paboTka BO3MOKHOW CHCTEMBbI AEUCTBUI U KOHCTPYKLIUU JIJIs
AKCIIEPUMEHTAIIBHOIO ONPEIETICHUSI KHHEMAaTUYECKNX BEIUYHH.
[IpencraBinenue wuHpOpMAMM O BHJAAX JBMKEHHS B BHJE
TaOIUI[BI

IIpuMeHeHre 3aKOHA COXpPAHEHUs HMMIYJIbCa Ui BBIYHUCICHUS
W3MEHEHUHN CKOPOCTEH TN MPH UX B3aUMOJIECUCTBHSIX.
W3mepenne paboOThl CHJI U U3MEHEHUE KUHETHUYECKOH SHEpruu
Tena.

Beruucnenye paboThl CUIT U U3MEHEHUS! KHHETHYECKOW SHEPTruu
Tena.




Breluncrnenre MmoTeHINaaIbHON SHEPTUH TEl B I'PABUTALMOHHOM
ToJe.

Onpenenenue MOTEHIMATbHOU SHEPIruu yapyro
neOpMHUPOBAaHHOTO Tella 10 H3BECTHOW jaedopManu U
JKECTKOCTH TeJa.

IIpuMeHeHnEe 3aKOHA COXpPAHEHHUS] MEXAaHMYECKOM 3HEpPIruu Mpu
pacderax pe3yJbTaTOB B3aMMOJEHCTBHI T€l rPaBUTALIMOHHBIMHU
CWJIAMU U CWJIAMHU YTIPYTOCTH.

VYkazaHue rpaHul] IPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazanue ydeOHBIX IUCHMIUIMH, TPH HU3YYCHHH KOTOPBIX
HCIIOJIB3YIOTCSl 3aKOHBI COXPAHEHUS

MOJIEKYJIAPHASA
PU3UKA U
TEPMO/INHAMUKA

BbinonHeHne HKCHEPUMEHTOB, CIYXKAIIUX Ui OOOCHOBaHUS
MOJIEKYJIIpHO-KHHeTHueckor Teopun (MKT).

Pemmth 3amaum ¢ OPUMEHEHHEM OCHOBHOI'O ypaBHEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH ra3oB.

Ormpenenenre  mapaMeTpoB  BelIeCTBa B ra3000pa3zHOM
COCTOSSHUM HAa OCHOBAHUU YpPaBHEHHUS COCTOSIHHSI HUJICAIBHOTO
rasa.

Ompenenenue mnapaMeTpoB  BelIeCTBA B Ta3000pa3HOM
COCTOSSHUM H TPOHMCXOJAIIMX MPOIECCOB IO Tpadukam
saucumoctu p (T), V (T), p (V).

OxcnepuMeHTasibHOE HccaenoBanue 3asucumoctu p (T), V (1),
p (V).

[IpencraBienne B BUjae rpauKoB M30XOPHOTO, W300apHOTO U
M30TEPMUYECKOTO MPOIIECCOB.

Beluncnenne cpegHedl KHMHETHYECKOW DJHEPruy  TEIUIOBOIO
JIBUKEHMS MOJIEKYJI 10 U3BECTHOM TEMIIEpaType BELECTBA.
Bricka3piBaHue THUNOTE3 IS OOBSCHEHUS HAOII0JaeMbIX
SIBJICHUU.

VYkazaHue rpaHul] IPUMEHUMOCTH MOJENH «UACATbHBIN Ta3» u
3akoHOB MKT

W3mepenne Koau4ecTBa TEIUIOTHI B Mpolieccax Terionepeiadn.
Pacyer = konmuecTBa  TEIUIOTHI, HE00X0IMMOTO TUISL
OCYIIECTBJICHUSI 3aJaHHOrO TMpoliecca C TeIulonepenadei.
Pacuer wu3MeHeHMs BHYTpEHHEW SHeprum Ten, paboTel U
NEPEJAaHHOTO0 KOJIMYECTBA TEIUIOTHI C UCIOJIB30BAHUEM IIEPBOTO
3aKOHA TEPMOJANHAMUKH.

PacueT paboThl, COBEPILIEHHOH I'a30M, 110 TpapuKy 3aBUCUMOCTH
p (V).

Bbruucnenne paboThl Ta3a, COBEPUICHHON MpU H3MEHEHUH
COCTOSIHMS II0 3aMKHyToMmy Iukiy. Beramcinenne KIIJ[ npnu
COBEpILEHUH Ta30M pabOThI B MPOLIECCaX U3MEHEHHs COCTOSHUS
0 3aMKHyTOMY IUKIy. OObSCHEHHWE NPUHUIUIIOB JEHCTBUS
TEIUIOBBIX MamuH. JleMoHCTparus poiau GU3MKU B CO3/IaHUU U
COBEpUICHCTBOBAHUHU TEIUIOBBIX JABUTATENEH.

W3noxeHne CyTH HKOJOTHMUECKUX MpoOsieM, OOYCIOBIEHHBIX
paboTON TEMJIOBBIX JBUTATENel M NpPeUIOKEHHE MyTH HX
pelIeHusl.

VYka3zaHue rpaHul] IpUMEHUMOCTH 3aKOHOB TEPMOJAMHAMUKHU.
YMeHue BecTM JUAJIOr, BBICIYUIMBAaTH MHEHHUE OIIOHEHTA,
y4acTBOBaTh B JUCKYCCHM, OTKPBITO BBIpaKaTh M OTCTauWBaTh
CBOIO TOUKY 3PEHUS.




Vka3aHne y4eOHBIX TUCHUIUIMH, IPH H3YYCHHH KOTOPBIX
UCTIONB3YIOT y4eOHbIN MaTepran «OCHOBBI TEPMOIMHAMKI
H3mepenne BIa)KHOCTH BO3/yXa.

Pacuer  kommyecTBa  TEIUIOTHI,  HEOOXOAMMOTO IS
OCYIIECTBJICHHsI TpOILleCca IIepexojia BEIIECTBA M3 OJHOTO
arperaTHOro COCTOSTHUS B IPyTOe€.

OKCHEepUMEHTAIbHOE  HCCIEAOBAaHHWE  TEIUIOBBIX  CBOWCTB
BEIIIECTBA.

[lpuBeneHne mpPUMEPOB KAMWUILAPHBIX SIBICHUH B OBITY,
IPUPOJIE, TEXHUKE.

HccnenoBanne  MEXaHWYECKUX  CBOWCTB  TBEPABIX  Tell.
[IpumeHenne QU3NYECKUX TOHATHH W 3aKOHOB B y4eOHOM
Marepuaiie npogeccuo-HaJIbHOTO XapaKTepa.

Hcnonb3oBanne WHTepHeTa [uUisi TOWCKAa WHPOpPMALUUA O
pa3paboTKax W MPUMEHEHHSIX COBPEMEHHBIX TBEPIBIX U
aMOp(HBIX MaTEPHUAJIOB

IJIEKTPUYECTBO U
MATHETHU3M

Brruncnenue cun B3aUMOAECMCTBHUS TOYEYHBIX DIIEKTPHUUYECKHX
3aps0B.

Brruncnenne HanmpspKEHHOCTH AJIEKTPUYECKOTO TMOJI OJHOTO U
HECKOJBKMX TOYEUHBIX JIEKTPUUECKUX 3aPSIO0B.

Bbruncnenne mnoTeHNMana 3JIEKTPUYECKOrO TMOJds OJHOTO U
HECKOJIbKMX TOUYEYHBIX SJEKTPUUYECKUX 3apsaoB. M3mepenue
Pa3HOCTH MOTEHIIUATIOB.

W3mepenne »HEpruud SIAEKTPUUYECKOTO TMOJS  3apsKEHHOTO
KOHJICHCATOPA.

Brruncienre sHEPrUuM AIIEKTPUYECKOTO IO  3apsKEHHOTO

KOHJIEHCATOpA.
Pa3paboTtka mmaHa W BO3MOXXHOW  CXEMbI  JEHCTBUM
AKCIEPUMEHTAIBHOTO OIIpENEIEHUS 3JIEKTPOEMKOCTH

KOH/JICHCATOPA U JUAJIEKTPUYECKON POHUIIAEMOCTH BELIECTBA.
IIpoBeneHne CpaBHUTEIBHOTO AaHAIW3a TIPaBUTALMOHHOIO U
ANEKTPOCTATHYECKOTO MOJIEH

N3mepenne MOIIHOCTH AneKTpruyeckoro toka. M3smepenue 9J1C
Y BHYTPEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA.

BrinonHeHne pacueToB CHIIBI TOKA U HANPsHKEHUH Ha ydacTKax
JIEKTPUYECKUX Lemnen. OOBbsicHeHHE Ha npumepe
AIIeKTpUYeckoi 1enu ¢ aByms uctouyHukamu Ttoka (B/1C), B
KaKOM ClJlydyae MCTOYHUK 3JIEKTPUYECKOH SHEpruu paboTaer B
peXHUMe TeHepaTopa, a B KAKOM — B PEKUME MOTPEOUTEIIS.
OmnpeneneHue TeMIeparypbl HUTH HakanuBaHus. V3mepeHue
ANEKTPUYECKOTO 3apsia JIEKTPOHA.

CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH JTUOJA.

[IpoBeneHne CPaBHUTENBHOTO aHAIU3a MOJYNPOBOAHUKOBBIX
JIUOZI0B U TPHUOJZIOB.

Hcnons3oBanune WHTepHeTa g moucka uUHGOpMauu O
NEPCIIEKTUBAaX Pa3BUTHUS MOJIYITPOBOJHUKOBON TEXHUKH.
YcTraHOBKa IPUYUHHO-CIIEICTBEHHBIX CBS3EH

W3mepeHne MHIYKIMM MarHUTHOrO NoJs. BelumciieHue cwui,
JEUCTBYIOINX HA IPOBOAHMK C TOKOM B MATHUTHOM IIOJIE.
Beluncnienve cui, AEHCTBYIOIMUX HA JJIEKTPUYECKUHN 3apsi,
JBIKYIIUICS B MATHUTHOM IIOJIE.

WccrnenoBanue  sIBIEHWM  BJIEKTPOMATHUTHOM  MHIYKIIUU,




CaMOUHTYKIUH.

Borunciienue s3Hepruu MarHuTHOTO MOJIS.

OO0ObsicHeHHEe TPUHIIUIIA ACUCTBUS AIEKTPOABUTATEIS.
OObsICHEHHE TPUHIUTIA JEHCTBUS TeHepaTopa SJIEKTPHISCKOTO
TOKa U DJEKTPOU3MEPUTENbHbIX MNpHOOpoB. OObBACHEHUE
NPUHIMIIA ~ JIEHCTBUS ~ Macc-crekTporpada,  ycKopuTenei
3apsKEHHBIX YACTHII.

OOBsICHEHHE POJIM MAarHUTHOTO TOJIS 3eMJIM B KU3HU PACTCHHIA,
JKUBOTHBIX, YEJIOBEKA.

[IpuBenenue MIPUMEPOB MPaKTUYECKOTO MIPUMEHEHUS
W3YYEHHBIX BJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB.
[IpoBenenue CPaBHUTEIBLHOTO aHaJIM3a CBOICTB
AIIEKTPOCTATUYECKOTO, MarHMuTHOTO u BHUXPEBOTO
ANEKTPUYECKHUX TOJIEH.

OO0ObsicHeHHEe Ha TPUMepPEe MAarHUTHBIX SIBICHUH, ToueMy (PU3UKy
MO>KHO PacCMaTpPUBATh KaK METAIUCIUTIINHY

KOJIEBAHUA U
BOJIHbBI

Hccnenosanue 3aBUCUMOCTH nepuozaa Kosie0aHun
MaTEeMaTUYeCKOro MasiTHUKAa OT €ro JUIMHbI, MacChl U
aMILTUTY/AbI KoJeOaHUi.

HccnenoBanue 3aBUCHUMOCTM Iepuoja KosiebaHWil rpy3a Ha
IIPY’KMHE OT €ro Macchbl M ECTKOCTU NPYKHUHBI. Buruncienue
nepuoga  KojseOaHMM  MaTeMaTH4YeCKOro  MasTHHKa IO
M3BECTHOMY 3HA4CHMIO €ro JUIMHBL. Bbluncienue nepuona
Koje0aHuil Tpy3a Ha MPYKUHE MO M3BECTHBIM 3HAYEHUSIM €ro
MAacChl U )KECTKOCTH TPY>KUHBI.

BbipaboTka ~ HaBBIKOB  BOCHpPHUHUMATh,  AHAJU3UPOBATH,
nepepadarbiBaTh U MPEABABIATh HHPOPMALUIO B COOTBETCTBUU
C TIOCTaBJICHHBIMU 3aJ]a4aMHu.

[IpuBeneHre mnpPUMEPOB aBTOKOJIEOATEIbHBIX MEXAHUYECKHX
cucreM. [IpoBenenne kinaccudukauu KoiaeOanuit

W3mepenne [OnuHBI 3BYKOBOM BOJIHBI 110  pE3yJibTaTaM
Ha0J10/1IeHN I UHTep(EPEHIINN 3BYKOBBIX BOJIH.

HaGntonenue u oObsCHEHME sBJICHUN MHTEpPEpeHIUH U
TudpaKuyu MEXaHUYECKUX BOJIH.

[IpencraBienue obnacTeid NPUMEHEHUS  YIbTpa3BykKa H
NEPCHEKTUBBl €ro HCHOJb30BAHUSA B PA3IMUHBIX 00JACTAX
HayKH, TEXHUKHU, B METULIUHE.

W3noxeHne CyTH SKOJIOTMYECKMX TMpo0JieM, CBS3aHHBIX C
BO3/ICIICTBIEM 3BYKOBBIX BOJIH HA OPraHU3M YeJIOBEKa
HaGnronenue ocuuyuiorpaMM rapMOHUYECKUX KOJeOaHUM CHITBI
TOKa B IIEMH.

W3mepeHnne  2IEKTPOEMKOCTH  KOHAEHcaropa. 3mepeHue
MHAYKTUBHOCTh KaTYyLIKH.

HccnenoBanue  ABJIEHUS  DJIEKTPUYECKOIO  PE30OHAHCA B
IOCJIEA0BATEILHOM IEITH.

[IpoBenenue aHaloOrUU MeXAy (U3MUECKUMH BEIUYHMHAMH,
XapaKTepU3YIOIIMMH MEXaHUYECKYI0 U 3JEKTPOMAarHUTHYIO
KoJsiebaTeNbHbIe CUCTEMBI.

Pacyer 3HaueHUI CUIIBI TOKA M HANPSDKEHUS Ha DJIEMEHTAX LENU
IIEPEMEHHOT0 TOKA.

UccnenoBanme  mpuHIMIA  JIEWCTBHS — TpaHcopMaropa.
HccenenoBanue NpuHLUIIA JEHCTBUS I'€HEpaTOpa IEPEMEHHOIO




TOKA.

Hcnonw3oBanue WHTEepHETAa Ui Toncka WHGOpMAIUKA O
COBpPEMEHHBIX CII0C00ax mepeaaun AIEeKTPOIHEPTUU
OcymiecTBieHne panuornepenayu u paguorpuema.
HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOLIBIO
MoOuIBHOTO TenedoHa.

Pa3BuTre IIEHHOCTHOrO OTHOLIECHHSI K M3y4aeMbIM Ha YpOKax
¢u3ukn OO0BEKTaM W OCBAaMBAaE€MbIM BHUJAM JICATEIHHOCTH.
OO0ObsicHeHHe TPUHLIUIIMATBHOTO Pa3INYusl IPUPOJbI YIIPYTUX U
AJIEKTPOMATHUTHBIX BOJIH. M3/0kKEHHEe CyTH 3KOJOTMYECKUX
npo0JsieM, CBSI3aHHBIX C AJIEKTPOMATHUTHBIMU KOJICOAHUSIMHU U
BOJIHAMH.

OObsicHeHHE POJU DJIEKTPOMAarHUTHBIX BOJH B COBPEMEHHBIX
nccie1oBanusax Beenennoi

CTPOEHHUE ATOMA
N KBAHTOBAA
OU3UKA

IIpuMeHeHNEe HA IPAKTUKE 3aKOHOB OTPa)KEHUS U IIPEIOMIICHUS
CBETA 1P PELICHUH 331a4.

OnpeneneHue  CHEKTPalbHBIX  I'PAHUL]  YYBCTBUTEIBHOCTHU
4eJI0BEYECKOro IJ1a3a.

YMeHue cTpouTh U300pakeHus IPeAMETOB, JaBaeMble JIMH3AMU.
PacueT paccTosiHHSI OT JTMH3BI 10 U300paKEHUS TIpeIMETa.
Pacyer onTHuecKOi CHUIIBI TUH3BI.

H3mepeHune poKyCcHOro pacCTOSIHUS JTUH3BI.

HcnplTaHue MoJenell MUKpOCKOIIA U TEJIECKoNa

HaGmtonenue sBineHus UHTEp(PEPEHIMH 3BIEKTPOMArHUTHBIX
BOJIH.

Habmronienue siBineHust tuppakiuy 3JeKTPOMAarHUTHBIX BOJIH.
HaOGnronenue siBieHUs NOJIIpU3aluy JIEKTPOMarHUTHBIX BOJIH.
W3mepenne UIMHBI CBETOBOM BOJIHBI [0  pe3yJbTaTaM
HaOmroeHus siBneHus: uatepdepenuun. HabmoneHue sBieHUs
mubpakuuu  cBeta. HalOmioneHue sBIEHUS MNOJSpU3allUd U
pucriepcun  ceera.  Ilouck pasnuumii U CXOACTBA MEXKIY
TU(GPaKIUOHHBIM U TUCHIEPCUOHHBIM CIEKTPAMHU.

IIpuBenenue  OpUMEPOB  MOSABIEHUA B IPUPOAE U
UCIOJIb30BaHUS B  TEXHUKE SBICHUM  HHTEepQEpeHLNH,
Judpakiuy, NoasIpu3alul U aucrnepcun ceera. Ilepeuncnenune
METOJOB IIO3HAHHs, KOTOPBIE HCIIOJIB30BAaHbI IIPU H3y4YEHUU
YKa3aHHBIX SBJICHUN

HaGnronenue TpekoB anbda-yactull B kamepe BuiabcoHa.
PeructpupoBanue sSAEpHBIX W3IYy4YEHHH C MOMOUIBIO CUETUYMKA
I'eit-repa.

Pacuer sHEeprum cBsI31 aTOMHBIX SIED.

Omnpenenenue 3apsga M MacCcoOBOIO YHMCIIa ATOMHOIO sIpa,
BO3HMKAIOILIETO B PE3yJIbTaTe PAJHOAKTUBHOTO paca/ia.
Beruucnenue sHepruu, 0cBOOOKIArOIIEHCS TPH paAMOaKTHBHOM
pacmaze.

Omnpenenenne NpoayKTOB AIEPHON PEAKIIMH.

Boruncnenne sHepruu, OCBOOOXKIAIOIIEHcS TMpU  SIAEPHBIX
peakuusx.

ITonuMaHue NPEUMyIIECTB M HEIOCTATKOB HCIOJIb30BaHUSA
aTOMHOM  DJHEPrMM M  HOHU3HMPYIOIIUX  M3IYy4YCHUH B
ITPOMBIIITICHHOCTH, MEJULIHE.

W310KeHne CyTH SKOJOTMYECKHX MpoOJIeM, CBSA3aHHBIX C




OMOJIOTUYECKUM JICHCTBUEM PAIHOAKTUBHBIX U3ITyUCHHH.
[TpoBeneHne KiacCU(pUKANUK SIEMEHTAPHBIX YaCcTHUI[ 10 WX
du3nveckUM XapakTepuUCTUKaM (Macce, 3apsay, BpEMEHH
JKU3HH, CIIUHY U T. 1.).

[ToHnMaHue TIEHHOCTEH HAyYHOTO MO3HAHUS MHpa HE BOOOIIE
JUIA YellOBeYeCTBa B IIEJIOM, a I KaXAOTro O0y4aromierocs
JIMYHO, LEHHOCTECH OBJAJICHHS METOJIOM HAYYHOTO TO3HAHUS
JUTSL  JTOCTFDKEHHUS ycrexa B JIIOOOM BHJIE MPAKTUYECCKON
JESITEITLHOCTH.

3BOJIIOLUS
BCEJIEHHOW

Hab6nronenue 3a 38e3namu, JIyHOU U niaHETaMu B TEJIECKOII.
Habmroienne COMHEYHBIX MATEH C IMOMOINBIO TeJecKomna u
COJIHEYHO-

ro DKpaHa.

Ucnonp3oBanne MHTepHera ans noucka HU300pakeHUM
KOCMUYe-

CKHX 00BEKTOB M HH(POPMAITUU 00 MX OCOOCHHOCTSIX
OO6cyxneHre BO3MOXKHBIX CIIEHAPUEB SBONIONUHN BceneHHOM.
Hc-

nonp3oBaHue  VHTepHeTa A7 MOUCKA  COBPEMEHHOMU
uH(pOpMaLIUU O

pazButun Bcenennoil. Ouenka uHpOpMalMM C TMO3ULUU €€
CBOMCTB:

JIOCTOBEPHOCTH, OOBEKTUBHOCTH, MOJHOTHI, aKTyallbHOCTH U T.
.

Brruncnenue sHepruu, 0cBOOOKIAIONICHCS MPU TEPMOSACPHBIX
peaKIusX.

dopMyIHpoBKa MPOOIEM TEPMOSICPHON YJHEPTETUKH.
OO0BsicHeHUE BIUSHUS COJTHEYHOM aKTUBHOCTH Ha 3eMITIO.
[loHuMaHue PO KOCMUYECKUX MCCIIEIOBAHUM, UX HAYYHOTO U
SKOHOMHUYECKOTO 3HAUCHUS.

OOcyx/eHne COBPEMEHHBIX THUIOTe3 O MPOUCXOKICHUU
COJTHEYHOM CUCTEMBI




.3.2. YCJOBUS PEAJIM3AIIAU YYEFHOM JUCHUILJINHBI
3.3. Tpe0oBaHusl K MUHUMAJbHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecredeHUuI0

Peanu3anus y4eOHOH IUCHMIUIMHBI TpeOyeT Hamuuyus ydeOHOro kaOuHeTra —iabopaTopuu
dusuka.

B cocTaB MarepuaiibHO-TEXHUYECKOTO OCHAICHUSI KaOuHeTa (PU3UKU BXOJIAT:

-HATypaJIbHbIC O6’beKTBI, MOACIN, HpI/I60pI)I u Ha60pBI IJIs1 IIOCTAaHOBKHU JEMOHCTPALIMOHHOI'O

y4e0HOT0 SKCIIEPUMEHTA;

-IICYATHBIC 1 DKPAHHO-3BYKOBBIC CPEACTBA 06y‘leHI/IH;

-pabourie MecTa st 00y4aroIuXCs;

-pabodee MecTo /ISl TPeroIaBaTelis;

-CTCHABI U IUIAKATBI 110 pasaciaM

3.4 udopmanmoHHoe odecnieyeHne 00yueHust
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H3AaHui, WHTEepHeT-pecypcoB, IONOJHHUTEJIbHOM

JUTEepaTypbl

OCHOBHBIE UCTOYHUKU:

1.

®upcoB A.B. ®uzuka ans npodeccuil U crienuanbHOCTEN TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHOTro Tpoduiei: y4eOHHK i 00pa3oBaT. YUYPEKIEHWW Had. U Cpea. mpod.
oOpazoBanus / A.B. @upcos; nox. pen. T.U. Tpopumosoit. — M.: U3narensbckuit eHTp
«Axamemsa», 2017. —432 c.

[Munckuit A. A., I'pakoBckuii I'. 0. ®@usnka: YueOHUK IS CTYJEHTOB YUPEXKJEHUMN
cpenHero mnpodeccuoHanbHoro ooOpazoBanus/Ilonq o6m. Pex. FO. WM. duxa, H. C.
[TypsimeBoii. — 2-e uzn., ucnp. — M.: @OPYM: UHDPA-M, 2017. — 560 c.: un. — (Cepust
«[IpodeccronanbHoe 00pa3oBaHUEY)

I[OHOJ'IHI/ITGJ'IBHI)IG HUCTOYHUKU:

1.

Teopust u Metonuka o0ydenust ¢pusuke B mkosie: O6mue Bompockl: Yued.nmocodue st
ctyn. Beicii. men. y4e6. 3aBemenuit / C. E. Kamenenxuit, H. C. Ilypsimesa, H. E.
Baxeesckas u gap.; Ilom pea. C. E. Kameneuxoro, H. C. IlypsimeBoit. — M.
W3narenbckuii neHTp «Akanemusi», 2000. — 368 c.

EI'D3-2013. ®dusznka: TeMaTHYEeCKHME W THUIOBBIE 3K3aMEHALMOHHBIE BapUaHThHl : 32
Bapuanta / mox pen. M. 1O. JlemumoBoit — M. : H3znarensctBo «HarmmonanbHoe
obpazoBanuen, 2012. — 272 c. — (EI'D2-2013. ®UIIU — mikoe).

XannaHoB, Hamnp KyrmycoBuu. EI'D 2015. dusmka: COopuuk 3amanuit \ H. K.
Xannanos, I'. I'. Huxkudopos, B. A. OpnoB. — Mockpa :Ockumo, 2014. — 240 c. —
(ET'3.CoopHuK 3a1aHuil).

HmutpeBa B. ®. ®dusuka. /YdeOHoe mocoOue Il CPEIHHX CIEIHAIBHBIX yUeOHBIX
npousBeaenuit. / [lox pexa. A. A. Tlunckoro, I1. . Camoiinenko, - M., 1991.
Camoiinenko II. U., Cepree A. B., UBanunkuii A. U., [laBnenko A. II. Tectsl 1o
¢dusuke (5 gacteit). — M., CIIO, 1995.

KacpsinoB B. A. ®usuka. 10 ki.: Yuebn. [[ns obmeobpazoBar. Yueb. 3aBeieHUNd. — 2-€
u3M., crepeotun. — M.: [Ipoda, 2001. — 416 c.: u.



7. Tpopumosa, T. U. ®dusuxa. 3akoHbl, (GopMylnbl, ompeaereHUs: yded.mocodus s
ccy3oB/ T. U. Tpodumosa, A. B. @upcos. — M.: JIpoda, 2004. — 304 c. : u.

8. Tpodumosa T. U. CipaBounuk 1o ¢pusuke : yaed.mocodue 1y 00pazoBaT. yaepekaeHui
Hay. U cpen. npod. obpaszoBanms / T. U. TpobumoBa, A. B. ®upco. — M. :
W3narensckuit neHTp «Akanemusi», 2010. — 272 c.

9. PeimkeBuu, A. Il. ®usmka. 3amaunuk. 10-11 k. : mocobust mns oOGmieoOpa3oBar.
Yuepexaeuuii / A. I1. PeimkeBud. — 13-¢ u3., crepeorun. — M. : JIpoda, 2009. — 188, [
4] c. : wi. — (Bamaynuku «/Ipodsi»).

10. HouaykoBa P. A. PykoBOATBO 1O MpOBEACHUIO Ta00paTOpHBIX paboT mo ¢usuke. — M.,
Bricmas mxoima, 1993.



4 KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHHMSA YYEFHOI

TACIHATITAHBI

Konmpons u ouenka pe3yiomamog o0c8oeHUsi Y4eOHOU OUCYUNTUHBL OCYWEeCMEIAEHCsL
npenodasamesnieM 8 npoyecce npoeeoeHus Npakmudeckux 3aHamull u 1abopamopHulx pabom,
MeCcmupo8aHus, a makice 8bINOIHEHUs 00VUAIOWUMUC UHOUBUOVATbHBIX 3A0AHUL, NPOEKMO8,

Uccae008aHull.

PesyabTaTsl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

@®opMbI U MeTOAbI KOHTPOJS U OLEHKH
pe3yJbTaToB 00y4eHust

- UCIIOJIb30BaHUE pas3InYHbIX BUJIOB
[IO3HABATEJIbHON JIEATENbHOCTU JJIsl PELICHUS
(1)I/I3I/I‘-IGCKI/IX 3aaa4, MNPUMCHCHHUC OCHOBHBIX
METOJIOB TI03HaHUs (HAOJIOJICHHUS, OIHMCAHMS,
U3MEpPEHUs, OKCIEPUMEHTa) [UIsl HU3Y4EHHUs
Ppa3JInYHBIX CTOPOH OKpY’KaroIeu
JeMCTBUTENIBHOCTH;

Onpoc. TectupoBanue. DKcHepTHasE OIEHKa
33,113 6,113 15,113 22, J1' 1

- MCIIOJIb30BaHME OCHOBHBIX MHTEIUICKTYATbHBIX
oleparuii: [TOCTAHOBKH 3aJ1auH,
GbopMyIHpPOBaHUsS TMIIOTE3, aHaJIM3a U CHHTE3a,
CpaBHCHHsS, OOOOIICHHS,  CHUCTEMAaTH3AIlUH,
BBIABJICHUS TNPUYUHHO-CIICACTBCHHBIX CBH3€I>'I,
MIOWCKA aHaJoroB, (OpMyIMpPOBaHHS BBIBOIOB
JUTS M3YYEHHs PAa3IUYHBIX CTOPOH (DU3UUECKHX
00BEKTOB, SIBJICHUH M TMPOIECCOB, C KOTOPBIMH
BO3HHUKAEeT HEOOXOJUMOCTh CTAJKHUBAThCS B
npodeccuoHaIbHOM chepe;

Onpoc. TectupoBanue. DKcrHepTHasE OIEHKa
COOOIIIeHNH, JOKJIaaa, TUCbMEHHBIX OTUYETOB,
U3TOTOBJIIEHUE MOENEH.

- YMEHHE TEHEpUpPOBATh HJECU M OMPEIEIAThH
CpencTBa, HEOOXOIUMBIE JIJISI UX peaTu3allui;

Ompoc. TectupoBanme. DKcrepTHas OIIEHKA
132,138,113 14,113 17,113 29, J1 3, J1 6

- YMEHHUE HCIO0JIb30BATh Pa3IM4YHbIE UCTOYHUKU
JUIs  TofydeHus (uszndeckod HMHOpMaLuy,
OLICHMBATh €€ JOCTOBEPHOCTb;

Ompoc. TectupoBanue. DKcrepTHasT OILIEHKA
113 12, 113 28, 113 24, 13 26, JI 4, JI7

-  YMCHHUC AaHAJIUM3HUPOBATH U [MPCACTABIIATH
I/IHq)OpMaI_II/IIO B pa3JIMYHBIX BUAAX;

Omnpoc. TectupoBanue. DkcrepTHast OLIEHKa
I13 4, I13 6, 113 13 JI 2. DkcnepTHas OLICHKA
MMUCHbMEHHBIX OTYETOB.

- yMeHHe MyOJUYHO MPEACTABIATH PE3yIbTaThl
COOCTBEHHOT0 MCCIIE0BAHUS, BECTU JUCKYCCHUH,
JOCTYITHO ¥ TPAMMATHYHO COYETasi COAECpKaHHE
U GOpMBI NpeICTaBIsIeMON HHPOPMALINY;

Onpoc. TectupoBanue. DKcnepTHasi OIEHKA
113 1, 113 22, 113 27, T13 32

- ¢(hOpMUPOBAHHOCTH MPEICTABICHUI O POIH U
MecTe (U3MKM B COBPEMEHHOW Hay4HOM
KapTUHE MHUpa; [OHMMaHHe  (UINYECKOU
CymHOCTH  HaOmromaeMbelx BO  BcenenHnoit
aBlieHud, ponu ¢(usuku B popMHpOBaAHUH
Kpyrozopa M (QYHKIMOHAIBHOM TIPaMOTHOCTH
YeJI0BEKA JJIs PELIEHUS IPAaKTUUECKUX 3a/1a4;

Ompoc. TectupoBanue. DKcnepTHasi OLIEHKa
COOOIIIEHUH, TOKJIaa, MUCbMEHHBIX OTYETOB,
HM3TOTOBJICHUE MOJIEIIEH.

- BJIaJJCHUEC OCHOBOIIOJIararomumMmu (bI/I3I/I‘-IeCKI/IMI/I
MOHATHUAMHU, 3aKOHOMCPHOCTAMHU, 3dKOHAMU H

Ompoc. TectupoBanue. DKcrepTHasi OLIEHKa
I3 5, 113 7, 113 9. DkcnepTHas OlEHKA




TEOPUSIMU; YBEPEHHOE

(U3UIECKOi TEPMUHOJIOTHH U CUMBOJIUKH;

HCIIOJIB30BaHHUC

IIMCBMCHHBIX OTUCTOB.

- BJIaJCHHUC OCHOBHBLIMHU MCTOAAMHU HAYYHOI'O

Ompoc. TectupoBanue. DKcnepTHasi OLIEHKa

MMO3HaHMS, WCIOJB3YEMbIMU B ¢usuke: | [13 10, I13 16, T13 17, I13 23, I13 33, [13 36
HaOJII0ICHUEM, OIIMCaHHEM, HU3MEPCHHEM,

AKCTIEPUMEHTOM;

- YMEHUS 00pabaThIBaTh pesyabTathl | Onpoc. TecTtupoBanme. DKCHepTHas OlLICHKA

U3MepeHuil, 0OHAPYKUBATh 3aBUCUMOCTb MEXKIY

(1)I/I3I/I‘-IeCKI/IMI/I BCJIMYHUHAMMU, OOBICHSITH

MMOJIYYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOIBI,

113 18, 113 19, I13 21

- chopMUpOBaHHOCTh  yMeHusi  pemath | Onpoc. TectupoBanue. DKcrepTHas OILCHKA

(bU3HYEeCKUe 3a/1a4u; I13 20, I13 25, 13 28. DkcnepTHas OLEHKA
MACHbMEHHBIX OTYETOB.

- chopMupoBaHHOCTH yMeHHus npumeHaTh | Onpoc. TectupoBanue. DKCHepTHAs OLIEHKA

MOJIYYCHHBIC 3HAHHA IJIA 00BsCHEHUS YCJIOBI/Iﬁ
poTeKaHus (U3NYECKUX SBJICHUH B MPUPOJE,
npodeccuoHabHOW chepe HU I TPHHITHS
MMOBCEJHEBHOU

IIPAaKTHYECKUX  PEIICHUM B

JKHU3HU,

CcOoOOIIeHnH, TOKIaaa, TUCEMEHHBIX OTYETOB,
U3TOTOBJIEHUE MOENEH.

- ¢(OpMUPOBAHHOCTH COOCTBEHHOM MO3ULIUU TIO
OTHOIICHHIO K (U3HYECKON  HHpopMaIui,

IIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

Omnpoc. TectupoBaHue. DKcrepTHas OICHKA
113 30, 113 31, I13 34, I13 35, 113 37, [13 38




